From:  Weinstock,  Larry  Weinstock.Larry@epa.gov  $ 
Subject  Your  FOIA  request  on  gliders  EPA-HQ-201 8-003964 
Date  March  5,  201 9  at  1 1 :57  AM 
To:  foia@americanoversight.org 


Hi  Dan, 

I  have  submitted  your  request  to  our  computer  folks  and  they  are  working  on  it.  I  am 
unlikely  to  get  anything  back  until  next  week.  In  the  meantime,  yours  is  the  5th  FOIA  we 
are  working  on  gliders.  I  have  copied  the  FOIAonline  summaries  below  and  I  have 
attached  the  requests  (where  available  in  FOIAonline).  All  of  them  have  were  submitted 
after  the  date  you  wanted  us  to  start  our  search  and,  therefore,  should  have  at  least 
some  of  the  records  you  are  looking  for.  If  you  go  to  FOIAonline  you  will  see  that 
hundreds  of  documents  have  already  been  released.  Based  on  this  history  I  am 
confident  that  thousands  of  documents  will  be  discovered.  Please  review  these 
documents  and  you  can  decide  whether  we  can  exclude  some  of  the  documents  received 
from  further  review.  As  you  can  imagine,  the  fewer  documents  we  have  to  review  the 
sooner  you  can  get  all  your  documents.  For  example,  we  can  exclude  from  review  all  of 
the  documents  that  predate  one  or  more  of  the  earlier  searches. 

The  choice  is  of  course  yours.  You  can  also  start  by  asking  for  a  subset  of  the 
documents  and  then  when  we  are  done  decide  you  want  more  after  you  see  the 
documents. 

I  will  call  you  when  I  receive  the  search  results  and  we  can  talk  about  it  at  that  time. 
Thanks 

EPA-HQ-201 8-00751 6  submitted  5/9/18 

Environmental  Defense  Fund  respectfully  requests  records,  as  that  term  is  described  at  5 
U.S.C.  &sect;  552(f)(2)  of  the  Freedom  of  Information  Act,  of  the  U.S.  EPA  related  to 
certification  of  model  year  (“MY”)  2017  and  later  glider  vehicles 

EPA-HQ-201 8-0021 21  Submitted  11/29/2017 

See  attached  request  for  records  and  correspondence  related  to  glider  vehicles. 

EPA-HQ-201 8-002958  Submitted  12/29/2017 

I  am  requesting  all  email,  documents  and  meeting/telephone  logs  from  the  National 
Vehicle  and  Fuel  Emissions  Laboratory  (Ann  Arbor,  Ml)  related  to  glider  trucks  - 
including  those  records  related  to  the  report  titled  &quot;Chassis  Dynamometer  Testing  of 
Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles&quot;  -  for  the 
period  June  1 , 201 7  thru  December  29,  201 7.  (request  by  Steve  Milloy  there  is  no 
detailed  request  file  in  FOIAonline.) 

EPA-HQ-201 8-003383  Submitted  1/16/2018 

Detailed  request  from  the  Glider  Kit  Association  (attached  file  named  “FOIA  EPA”) 
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To:  Charmley,  William[charmley.william@epa.gov];  Kitowski, 

Jack@ARB[jack.  kitowski@arb.ca  .go  v] 

Cc:  Heroy-Rogalski,  Kim@ARB[kim.heroy-rogalski@arb. ca.gov] 

From:  Carter,  Michael@ARB 

Sent:  Tue  1 0/24/201 7  9:04:22  PM 

Subject:  [SPAM]  RE:  EPA  action  on  gliders 


Thanks  Bill.  Yes,  we  saw  the  press  release.  We  plan  to  send  in  a  response. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  1:56  PM 

To:  Kitowski,  Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB 
<michael.carter@arb.ca.gov> 

Subject:  EPA  action  on  gliders 


Dear  Jack  and  Mike, 


I  tried  to  call  both  of  you  on  Monday,  though  I  did  not  leave  a  message. 


I  wanted  to  let  both  of  you  and  the  CARB  team  know  that  last  week  on  Friday  EPA  submitted  to 
the  Office  of  Management  and  Budget  for  formal  interagency  review  a  draft  Notice  of  Proposed 
Rulemaking.  The  action  is  specific  to  heavy-duty  glider  vehicles,  glider  kits,  and  glider  engines. 


The  action  is  listed  on  OMB’s  web  site  as  being  under  interagency  review  -  the  title  is  ““Repeal 
of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 
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This  was  reported  widely  on  Monday  in  a  number  of  trade  press  and  some  of  the  D.C.  press. 


The  title  pretty  much  says  it  all.  I  know  that  this  topic  is  of  interest  to  many  stakeholders,  as 
well  as  CARB. 


Please  let  me  know  if  you  have  any  questions.  The  next  step  in  the  process  is  after  OMB 
completes  the  interagency  review,  the  draft  proposal  will  come  back  to  EPA,  and  the 
Administrator  will  be  able  to  sign  and  EPA  can  publish  the  proposal  and  open  up  a  public 
comment  period. 


Thanks 

Bill 


EPA-1 9-01 26-A-000002 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Sutton,  Tia 

Sent:  Thur  8/17/2017  6:15:09  PM 

Subject:  RE:  Glider  emails 

Wow  -  you  read  my  mind!  Was  waiting  on  the  Fitzgerald  address  to  send  all  to  you  at  the  same  time. 
Here  are  the  2  for  Harrison  and  Indiana  Phoenix: 

_ -L.ix._6.:  Persopal  Privacy  j@htCtrUCkS.COm 

ex.  6 -Personal  Privacy  jajindianaphoenix.com 


The  Fitzgerald  folks  "weren't  authorized"  to  give  Tommy's  email  out,  so  the  lawyer  is  supposed  to  be 
calling  me  back.  I've  left  a  couple  messages,  so  you  may  need  to  just  send  the  first  2  out  and  you  can 
send  to  Tommy  when  we  get  his  address. 

- Original  Message - 

From:  Charmley,  William 

Sent:  Thursday,  August  17,  2017  2:11  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  RE:  Glider  emails 

Tia, 

Any  status  update  on  this? 


Thanks 

Bill 


— Original  Message — 

From:  Sutton,  Tia 

Sent:  Thursday,  August  17,  2017  12:30  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  Glider  emails 

Hey  Bill, 

I  will  send  you  the  email  addresses  for  the  glider  letters  so  that  you  guys  can  email  those  out  as  well.  I'll 
shoot  you  a  note  around  1  pm  with  them. 

Thanks, 

Tia 

Sent  from  my  iPhone 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Orlin,  David 

Sent:  Mon  10/16/2017  1:27:24  PM 

Subject:  RE:  HD  Trailer  and  Glider  Reconsideration 


I  will  most  likely  not  be  able  to  make  this  (unless  Lorie  cancels  a  scheduled  meeting) 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


- Original  Appointment - 

From:  Charmley,  William 

Sent:  Tuesday,  September  26,  2017  9:09  AM 

To:  Charmley,  William;  Parsons,  Christy;  Yanca,  Catherine;  Moulis,  Charles;  Cullen,  Angela 
Cc:  Sargeant,  Kathryn;  Orlin,  David;  Kataoka,  Mark 
Subject:  HD  Trailer  and  Glider  Reconsideration 

When:  Wednesday,  October  18,  2017  1 1:30  AM-12:20  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  N158 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Tue  11/28/2017  10:13:38  PM 

Subject:  RE:  pis  send  list  of  who  has  registered  so  far  for  Glider  hearing 


thanks 


From:  Charmley,  William 

Sent:  Tuesday,  November  28,  2017  5:06  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  pis  send  list  of  who  has  registered  so  far  for  Glider  hearing 


Chris, 


Here  is  the  list  from  Christy  Parsons  as  of  Monday  afternoon.  As  of  Monday  we  had  about  50 
people  signed  up  to  testify,  and  UCS  asked  us  to  hold  about  10  additional  places  for  members  of 
UCS  they  believe  will  be  coming  to  testify. 


Christy  and  the  team  are  going  to  get  together  on  Thursday  morning  to  develop  a  draft  list  of 
Panels,  and  then  send  that  for  me  for  any  suggestions,  and  by  the  end  of  the  day  on  Thursday 
they  will  email  each  person  with  their  tentative  panel  #  and  approximate  time,  so  people  can  plan 
their  day. 


I  can  send  you  an  updated  list  on  Thursday. 


Count  Name 

1  Gary  W  Ewart 

2  Rachel  Muncrief 


Company  or  organization  name  Type  of 

Organization 

American  Thoracic  Society  Academia/research 

organization 

The  ICCT  Academia/research 

organization 
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3 

Dorothy  Brandt 

Moms  Clean  Air  Force 

Concerned  citizen 

4 

Olivia  Bartlett 

Do  The  Most  Good  Montgomery  County, 
MD 

Concerned  citizen 

5 

Zachary  Eldredge 

Private  Citizen 

Concerned  citizen 

6 

Keith  Sendall 

Private  Citizen 

Concerned  citizen 

7 

Janet  Lewis 

Private  Citizen 

Concerned  citizen 

8 

Leonard  Wayne 

Private  Citizen 

Concerned  citizen 

9 

Steve  Spacek 

Private  Citizen 

Concerned  citizen 

10 

Richard  Reis 

Private  Citizen 

Concerned  citizen 

11 

Patrick  H  Quinn 

Heavy  Duty  Fuel  Efficiency  Leadership 
Group 

Manufacturer, 
Dealer  or  Rebuilder 

12 

Farrell  Dale  Clark  jr 

D&B  truck  and  equipment  sales  LLC 

Manufacturer, 
Dealer  or  Rebuilder 

13 

Terry  L  Dotson 

Worldwide  Equipment  Inc 

Manufacturer, 
Dealer  or  Rebuilder 

14 

John  Calvin  Doub 

TMI  Truck  and  Equipment 

Manufacturer, 
Dealer  or  Rebuilder 

15 

Susan  Alt 

Volvo  Group  North  America 

New  truck  OEM 

16 

Paul  Billings 

American  Lung  Association 

Non-government 

organization 

17 

Ann  Mesnikoff 

Environmental  Law  &  Policy  Center 

Non-government 

organization 

18 

Luke  Tonachel 

Natural  Resources  Defense  Council 

Non-government 

organization 

19 

Janice  E.  Nolen 

American  Lung  Association 

Non-government 

organization 

20 

Molly  Rauch 

Moms  Clean  Air  Force 

Non-government 

organization 

21 

Diana  Van  Vleet 

American  Lung  Association 

Non-government 

organization 

22 

Jennifer  Olson 

Environment  America 

Non-government 

organization 

23 

Madeline  Page 

Public  Citizen 

Non-government 

organization 

24 

Dr.  Dave  Cooke 

Union  of  Concerned  Scientists 

Non-government 

organization 

25 

Martha  Roberts 

Environmental  Defense  Fund 

Non-government 

organization 

26 

David  Friedman 

Consumers  Union 

Non-government 

organization 

28 

Dave  Cooke 

Union  of  Concerned  Scientists 

Non-government 

organization 

29 

Jonna  Hamilton 

Union  of  Concerned  Scientists 

Non-government 

organization 

30 

Carol  Lee  Rawn 

Ceres 

Non-government 

organization 
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3 1  Elizabeth  Brandt 

Moms  Clean  Air  Force 

N  on-govemment 
organization 

32  Jack  Gillis 

Consumer  Federation  of  America 

Non-government 

organization 

33  Andrew  Linhardt 

Sierra  Club 

Non-government 

organization 

34  Siddiq  Khan 

American  Council  for  an  Energy-Efficient  Non-government 

Economy  (ACEEE) 

organization 

35  Maria  Rizo-Dellinger 

Clean  Air  Moms 

Non-government 

organization 

36  Erin  Murphy 

Environmental  Defense  Fund 

Non-government 

organization 

37  Surbhi  Sarang 

Environmental  Defense  Fund 

Non-government 

organization 

38  Matthew  Solomon 

Northeast  States  for  Coordinated  Air  Use 

State/Local/Other 

Management 

Government 

39  N/A 

New  Y ork  State  Official 

State/Local/Other 

Government 

40  Miles  Keogh 

National  Association  of  Clean  Air  AgenciesState/Local/Other 

(NACAA) 

Government 

41  Silvia  Lucero 

Moms  Clean  Air  Force 

State/Local/Other 

Government 

State  of  Connecticut,  Department  of  Energy 

42  Paul  E  Farrell 

and  Environmental  Protection 

State/Local/Other 

Government 

43  Steve  Cliff 

California  Air  Resources  Board 

State/Local/Other 

Government 

44  Michael  Geller 

Manufacturers  of  Emission  Controls 
Association 

Trade  Association 

45  Christopher  Miller 

Advanced  Engine  Systems  Institute 

Trade  Association 

46  Robert  Nuss 

Nuss  Truck  &  Equipment 

Truck  dealer 

47  Jed  Mandel 

Truck  and  Engine  Manufacturers 
Association 

Trade  Association 

48  Glen  Kedzie 

American  Trucking  Association 

Trade  Association 

49  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 

50  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 

51  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 

52  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 

53  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 

54  TBD 

private  citizen  (Hold  requested  by  Union 
Concerned  Scientists) 

of  Concerned  citizen 
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55  TBD 

56  TBD 

57  TBD 

58  TBD 

59  TBD 

60  TBD 

61  TBD 


private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 


From:  Grundler,  Christopher 

Sent:  Tuesday,  November  28,  2017  4:43  PM 

To:  Charmley,  William  <charmlev. william@epa.gov> 

Subject:  pis  send  list  of  who  has  registered  so  far  for  Glider  hearing 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Flint,  Steven  (DEC) 

Sent:  Tue  11/14/2017  9:42:37  PM 

Subject:  Re:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 

Bill-  how  are  these  sold  and  registered?  I'd  be  interested  in  trying  to  figure  out  the  spatial 
distribution 

Sent  from  my  iPhone 

On  Nov  9,  2017,  at  2:51  PM,  Charmley,  William  <charmle v . will iam@ epa. go  v>  wrote: 


Dear  Steve, 


2  things  on  this  topic. 


First,  in  the  past  two  months  we  have  been  able  to  perform  detailed  emissions  testing  of 
glider  vehicles  at  the  Ann  Arbor  laboratory.  I  am  hopeful  we  will  be  able  to  put  a  technical 
memo  documenting  those  results  into  the  docket  for  the  Phase  2  rule  within  the  next  1-2 
weeks.  That  will  help  shed  some  light  on  the  subject  of  the  emissions  from  gliders. 


Second  -  we  recently  had  a  call  with  Tennessee  Tech  to  discuss  their  test  program  that  as 
very  helpful.  I  think  we  will  be  able  to  shed  more  light  on  that  test  program  in  the  next 
few  weeks  and  also  docket  that  information  for  the  public. 


Thanks 

Bill 
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From:  Flint,  Steven  (DEC)  [mailto:steven.flint@dec.ny.gov) 

Sent:  Thursday,  November  09,  2017  2:00  PM 

To:  Charmley,  William  <eharmlev .william@epa.gov> 

Subject:  RE:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 


Bill-  I’m  missing  something. 


In  the  petition  from  Fitzgerald  et  al  there  is  an  appendix  from  Tennessee  Tech  about 
emissions  testing.  While  there  are  statements  about  NOx,  NOx  does  not  appear  in  the 
Table.  Is  there  a  more  complete  document  somewhere,  because  I  would  like  to  see  actual 
NOx  numbers,  as  well  as  test  procedures  and  methodology  (eg,  a  statement  that  PM  is 
below  detection  limits  is  worthless  unless  the  detection  limit  is  identified) 


thanks 

Steven  E.  Flint,  PE 

Director,  Division  of  Air  Resources 

New  York  State  Department  of  Environmental  Conservation 

625  Broadway,  Albany,  NY  12233-3250 

P:  (518)  402-8452  |  F:  (518)  402-9035  |  Steven. flint@dec.nv.QOv 

www.dec.nv.aov  |  <imaae001.pna>  |  <imaae002.pna> 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 

Sent:  Thursday,  November  09,  2017  12:57  PM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 
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Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking 
titled  “ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 
and  Glider  Kits”.  You  can  find  information  regarding  this  proposed  rule  at 
the  following  website; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulatioDS- 

greenhouse-gas-emissions-comroercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends 
until  January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on 
Monday,  December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed 
above. 


Sincerely, 


Bill  Charmley 
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US  EPA 
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Sutton,  Tia 


Call-in*  Ex.  6  -  Personal  Privacy  pdejEx 


<.  6  -  Personal  Privacy 


From: 

Location: 

Importance:  Normal 

Subject:  Glider  Rescission  E012866  Meeting  with  Volvo 
Start  Date/Time:  Mon  10/30/2017  2:00:00  PM 

End  Date/Time:  Mon  10/30/2017  2:30:00  PM 


Subject:  E.O.  12866  Meeting  on  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits 

When:  Monday,  October  30,  2017  10:00  AM-10:30  AM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  Room  9258  New  Executive  Office  Building 


This  meeting  was  requested  by  Jonathan  Miller,  Volvo. 


Call-in 


Ex.  6  -  Personal  Privacy 


COde  Ex-  6  -  Personal  Privacy 
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To:  Cook,  Leila[cook. Ieila@epa.gov];  Bunker,  Byron[bunker.byron@epa.gov];  Charmley, 

William[charmley. william@epa.gov];  Simon,  KarlfSimon. Karl@epa.gov] 

Cc:  Grundler,  Christopher[grundler.christopher@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Wed  10/4/2017  12:47:03  PM 

Subject:  RE:  Agenda  for  OTAQ  General  with  Sarah  Dunham  on  10/4  at  9:30 

OTAQ  General  10.4.17.docx 


Final  agenda  for  the  9:30,  barring  any  last-minute  additions: 


!  Update  on  HD  trailer/glider  rules  (status  of  [ Ex-  5  -  Deliberative  Process  j 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


H 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


I’ll  print  out  the  attached.  Ben 


From:  Cook,  Leila 

Sent:  Tuesday,  October  03,  2017  12:23  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Bunker,  Byron  <bunker.byron@epa.gov>; 
Charmley,  William  <charmley.william@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Subject:  RE:  Agenda  for  OTAQ  General  with  Sarah  Dunham  on  10/4  at  9:30 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


EPA-1 9-01 26-A-00001 4 


ED  001620  00001206-00001 


EPA-HQ-20 1 8-002 121 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  October  03,  2017  12:00  PM 

To:  Bunker,  Byron  <bunker.byron@epa. gov>:  Charmley,  William 

<ehamiley.william@epa.gov>;  Simon,  Karl  <Sim0n.K3rl@epa.gov>;  Cook,  Leila 
<cook.leila@epa.gov> 

Cc:  Grundler,  Christopher  < grundler.christopher@epa.gov> 

Subject:  Agenda  for  OTAQ  General  with  Sarah  Dunham  on  10/4  at  9:30 


All: 


Here’s  a  draft  agenda  for  our  weekly  with  Sarah  tomorrow.  Any  additions? 


Agenda 


i  Update  on  HD  trailer/glider  rules  (status  of 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ben 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Mitchell,  George 

Sent:  Mon  11/20/2017  5:32:37  PM 

Subject:  Pdf  Document  W/Embedded  Attachments  Documenting  TTU  EPA  Glider  Emissions 

Discussion 

EPA  Tennesse  Tech  Discussion  11072017.pdf 


Hi  Bill, 


Please  find  attached  the  Pdf  file  with  attachments  embedded  of  the  EPA  TTU  phone  discussion 
regarding  TTU  glider  emissions  testing. 


I  have  added  this  to  the  docket  as  well. 


Regards, 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Kitowski, 

Jack@ARB[jack.kitowski@arb.ca.gov];  Haugen,  David[haugen.david@epa.gov];  Cook, 
Leila[cook.leila@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Corey, 
Richard@ARB[richard. corey@arb.ca.gov];  Fuentes,  Mark@ARB[mfuentes@arb.ca.gov];  Bunker, 
Byron[bunker.byron@epa.gov];  mike  mccarthy[michaei. mccarthy@arb.ca.gov];  Morris, 
Desirey@ARB[Desirey.Morris@arb.ca.gov];  Fuentes,  Mark@ARB[mfuentes@arb.ca.gov];  Bevan, 
Analisa@ARB[anaiisa. bevan@arb.ca.gov];  Cliff,  Steve@ARB[Steve. Cliff@arb.ca.gov];  Simon, 
Karl[Simon. Karl@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Carter, 
Michaei@ARB[michaei.ca  rter@arb.ca.gov] 

From:  Hebert,  Annette@ARB 

Sent:  Mon  11/20/2017  5:14:06  PM 

Subject:  RE:  November  OTAQ/ARB  Senior  Leadership  Coordination:  Monday,  November  20  -  Call  for 
Agenda  Items 

Happy  Thanksgiving  to  all! !  I  am  thankful  for  all  of  you  for  our  great  professional  interactions. 


On  November  20,  2017  at  9:01:40  AM  PST,  Charmley,  William  <charmley.william@epa.gov> 
wrote: 


Dear  all  - 


I  apologize,  but  both  Karl  and  I  now  have  a  conflict  that  can’t  be  moved,  and  Chris 
Grundler  is  on  leave  today. 


So,  I  have  asked  Chris’s  secretary  to  cancel  our  call  for  this  afternoon. 


Jack/Mike  C.  -  I  will  catch  up  with  both  of  you  within  the  next  few  days  regarding  a 
few  highway  heavy-duty  topics. 
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I  hope  everyone  has  a  nice  Thanksgiving  break. 


Best  regards, 


Bill 


From:  Charmley,  William 

Sent:  Friday,  November  17,  2017  2:49  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila 
<cook.leila@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen, 
David  <haugen.david@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>; 
steve.cliff@arb.ca.gov;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
jack.kitowski@arb.ca.gov;  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>; 
richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov;  mark.fuentes@arb.ca.gov; 
Bunker,  Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB 
<mfuentes@arb.ca.gov>;  McCarthy,  Mike@ARB  <mmccarth@arb.ca.gov>;  Morris, 
Desirey@ARB  <Desirey.Morris@arb.ca.gov> 

Subject:  November  OTAQ/ARB  Senior  Leadership  Coordination:  Monday, 
November  20  -  Call  for  Agenda  Items 


Dear  all  - 


Our  November  ARB/OTAQ  senior  leadership  coordination  call  is  scheduled  for  this 
upcoming  Monday,  November  20  from  12-1pm  pacific,  3-4  eastern. 
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Here  are  a  few  suggestions  I  have  for  agenda  items: 


1 .  Highway  Heavy-duty  Topics 


•OJULJLJLJIJIJ  EPA  Update  on  Heavy-duty  Gliders  [Charmley] 


•UJ-SJJ-JJ 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Please  send  me  other  topics  you  would  like  added  to  the  Agenda.  I  will  send  out  a 
final  agenda  on  Monday  morning. 


Thanks 

Bill 
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To:  Charmley,  William[charmley.william@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Mitchell, 
George[Mitchell.George@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Kataoka, 
Mark[Kataoka.  Mark@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Orlin,  David 

Sent:  Tue  1 0/31  /201 7  4:24:08  PM 

Subject:  RE:  NOTES:  12866  Meeting  between  NACAA,  NESCAUM,  and  OMB 

NACAA  EQ2866  glider  slides.pdf 
NACAA  EQ2866  glider  summarv.pdf 


ICYMI — Inside  EPA  article  on  this  meeting — the  article  also  had  a  link  to  the  slides  (see 
attached) 


States  Fear  Air  Quality  Impacts  From  EPA  Repeal  Of 'Glider  Kit'  GHG  Limits 


October  30,  2017 


States  are  increasingly  urging  the  Trump  EPA  to  preserve  heavy-duty  truck  greenhouse  gas 
limits  for  so-called  “glider  kits,”  arguing  that  administration  plans  to  repeal  the  limits  would  lead 
to  a  massive  increase  in  nitrogen  oxides  (NOx)  and  particulate  matter  (PM)  pollution  that  could 
undo  efforts  to  attain  air  quality  standards  and  require  additional  controls  on  other  sectors. 


As  part  of  their  push,  a  group  of  state  air  regulators  met  Oct.  27  with  the  White  House  Office  of 
Management  &  Budget  (OMB)  about  a  draft  EPA  proposal  to  “repeal”  the  GHG  limits  for 
gliders,  which  are  trucks  sold  without  powertrains  in  anticipation  of  being  outfitted  with 
refurbished  engines. 


At  the  meeting,  state  officials  discussed  data  showing  that  repealing  the  glider  kit  rules  would 
ultimately  lead  to  NOx  emissions  increases  comparable  to  those  being  targeted  by  EPA's  cross¬ 
state  air  pollution  rule  (CSAPR)  and  far  larger  than  the  emissions  impact  of  the  Volkswagen 
diesel  cheating  scandal. 


“Most  states  have  NOx  budgets  to  manage,  and  this  [proposed  glider  kit  rule  repeal]  blows  a 
pretty  big  hole  in  them,”  says  one  source  familiar  with  the  meeting. 
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OMB  on  Oct.  20  received  EPA's  draft  plan  to  repeal  the  glider  kit  requirements  in  the  Obama 
administration's  Phase  2  GHG  rule  for  medium-  and  heavy-duty  trucks.  That  arose  from  the 
Trump  EPA's  reconsideration  of  the  rule,  announced  in  August,  following  claims  from  the  glider 
industry  that  the  agency  lacks  fundamental  authority  to  regulate  their  products. 


The  industry  claims  that  glider  kits  are  not  “self-propelled”  motor  vehicles  subject  to  Clean  Air 
Act  limits,  and  that  finished  glider  vehicles  are  not  “new”  vehicles  as  outlined  in  the  air  law. 


EPA  is  also  reconsidering  the  truck  rule's  trailer  standards,  following  similar  claims  from  that 
sector.  It  has  not  yet  formally  advanced  a  rulemaking  to  repeal  or  scale  back  those  requirements, 
but  an  appellate  court  recently  stayed  that  part  of  the  rule. 


The  agency's  plans  have  sparked  an  industry  battle  between  glider  kit  and  trailer  manufacturers 
and  much  of  the  rest  of  the  trucking  industry,  which  is  concerned  that  reopening  the  regulation 
will  trigger  a  legal  war  with  California  over  stricter  emissions  rules  and  disadvantage  new  engine 
builders. 


Even  the  trucking  sector,  however,  is  split  with  groups  such  as  the  Western  States  Trucking 
Association  touting  gliders  as  an  alternative  to  new  vehicles  that  a  source  with  the  group  says 
have  a  reputation  for  being  less  reliable  than  rebuilt  engines. 


But  states'  mounting  air  quality  worries  underscore  that  efforts  to  repeal  Obama  era  GHG  rules 
are  also  threatening  to  upend  current  pollution  control  strategies  and  disrupt  the  market  for  the 
cleanest  vehicles. 


Sources  say  the  recent  OMB  meeting  included  representatives  from  New  York,  local  California 
air  districts,  the  Northeast  States  for  Coordinated  Air  Use  Management  (NESCAUM)  and  the 
National  Association  of  Clean  Air  Agencies.  Their  concerns  were  based  upon  existing  technical 
information  from  EPA  and  others. 


EPA-1 9-01 26-A-000021 


ED  001620  00001241-00002 


EPA-HQ-20 1 8-002 121 


While  much  of  the  meeting  was  devoted  to  emissions  concerns,  the  state  officials  also  offered  a 
legal  defense  of  EPA's  glider  GHG  standards,  on  the  grounds  such  kits  receive  new  vehicle 
identification  numbers  and  are  thus  subject  to  air  act  emissions  regulations. 


Emission  Comparisons 


A  summary  and  slides  distributed  by  NESCAUM  officials  at  the  meeting  underscore  states' 
concerns  over  the  conventional  pollution  impacts  of  the  glider  kit  rule  repeal,  noting  that  gliders 
emit  between  20-40  times  more  NOx  and  PM  than  compliant  new  vehicles,  particularly  because 
kits  often  are  used  with  model  year  1998-2001  engines. 


That  means  that  NOx  emissions  from  glider  vehicles  could  equal  as  much  as  an  additional 
318,615  tons  annually  starting  in  2040  —  assuming  2017  production  of  between  10,000  and 
15,000  kits. 


The  significance  of  the  figures  becomes  clearer  when  compared  with  the  excess  NOx  emissions 
resulting  from  Volkswagen's  illegal  diesel  vehicles  in  2015,  which  is  estimated  at  1 1,200  tons, 
according  to  the  source  familiar  with  the  meeting.  That  means  the  glider  kits  in  2040  would 
ultimately  be  responsible  for  about  30  times  the  emissions  as  the  excess  pollution  from  the  VW 
diesels  in  2015. 


The  anticipated  emissions  from  glider  kits  in  2040  would  also  exceed  the  entire  updated  2018 
ozone  season  power  plant  NOx  emissions  cap  of  313,626  tons  under  CSAPR,  according  to  the 
materials.  On-road  diesel  vehicles  are  already  the  largest  source  of  NOx  in  the  Northeast  and 
Mid- Atlantic  states. 


The  CSPAR  and  glider  kit  NOx  numbers  come  from  EPA  documents,  while  the  VW  NOx  figure 
comes  from  a  2015  article  in  Environmental  Research  Letters,  according  to  the  materials. 


Air  regulators  are  concerned  that  a  growing  segment  of  the  trucking  sector  is  using  gliders  — 
initially  used  to  fill  an  important  role  in  getting  wrecked  vehicles  back  on  the  road  —  to  attempt 
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to  evade  emissions  regulations,  according  to  another  source  familiar  with  the  meeting. 


“We  have  seen  the  [glider  kit  market]  balloon  in  size”  since  2010,  this  source  says,  echoing 
language  in  the  presentation  materials  noting  that  glider  kit  production  has  increased  from  a  few 
hundred  vehicles  in  2004-2006  to  an  estimate  production  level  of  roughly  10,000  a  year. 


The  slides  also  suggest  that  repealing  the  glider  GHG  standards  could  increase  regulatory 
pressures  on  other  industries  outside  the  motor  vehicle  sphere. 


“Compensating  for  [glider  kit]  NOx  emissions  elsewhere  will  be  more  costly,”  the  slides  note, 
citing  a  $672-per-ton  cost  for  NOx  cuts  from  MY12  and  later  heavy-duty  engines  compared  with 
per-ton  control  costs  ranging  from  $750  to  $14,000  for  controlling  NOx  from  industrial, 
commercial  and  institutional  boilers. 


The  slides  also  cite  per-ton  costs  of  between  $2,0 10-$  19, 120  for  NOx  cuts  from  combustion 
turbines,  $2,100  per  ton  from  Tier  2  light-duty  vehicle  and  gasoline  sulfur  controls,  and  $4,500 
per  ton  for  lowering  gasoline  sulfur  concentrations  to  10  parts  per  million. 


Other  groups  pushing  back  against  the  glider  rule  repeal  include  the  American  Council  for  an 
Energy-Efficient  Economy  (ACEEE),  which  in  a  recent  web  post  states  that  repealing  the  glider 
and  trailer  standards  would  spike  air  pollution  and  “introduce  uncertainty  to  the  industry.” 


ACEEE  notes  that  “[e]xposure  to  particulates  can  affect  both  our  lungs  and  our  hearts,  while 
nitrogen  oxide  exposure  could  lead  to  development  of  asthma  and  increase  respiratory 
infections.” 


The  group  adds  that  the  American  Trucking  Associations  supported  both  the  Phase  1  and  Phase  2 
heavy-duty  GHG  rules,  and  has  expressed  worries  that  reopening  the  phase  2  rules  will  prod 
California  to  implement  stricter  trailer  standards. 
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ACEEE  also  raised  concerns  that  absent  new  trailer  standards,  “many  trailer  manufacturers  will 
decline  to  invest  in  efficiency  improvements  in  a  market  where  upfront  cost  and  split  incentives 
can  blunt  the  demand  for  efficiency.”  —  Doug  Obey  (dobey@iwpnews.com) 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Charmley,  William 

Sent:  Friday,  October  27,  2017  1:32  PM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Parsons,  Christy  <Parsons. Christy @epa.gov>;  Orlin,  David 
<Orlin.David@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  NOTES:  12866  Meeting  between  NACAA,  NESCAUM,  and  OMB 


Charmley  -  NOTES 


12866  meeting  on  the  Glider  NPRM  with  OIRA,  Held  on  October  27,  2017  from  1-1 :30pm 


«  please  note,  I  signed  in  about  2  minutes  late,  so  I  don’t  have  the  full  list  of  participants  » 


OIRA  -  Chad  Whitman 

SBA  -  David  Rostker  (I  think  Dave  was  on,  I  thought  I  heard  his  voice) 


Eric  White,  Executive  Director,  Placard  County,  California 
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Steve  Flint,  New  York  DEQ,  co-chair  of  NACAA  mobile  source  committee 

Matt  Solomon,  NESCAUM 

Miles  Keogh,  Executive  Director,  NACAA 

Paul  Miller,  NESCAUM 


Note  -  NACAA  had  a  handout  for  OMB  that  they  refered  to  during  parts  of  the  meeting,  though 
I  don’t  have  a  copy. 


Miles  Keogh  - 

The  current  EPA  regulations  will  close  a  loop  hole 

EPA  Phase  2  regulations  will  prevent  significant  NOx  and  PM  increases 

Repealing  the  provisions  will  increase  air  pollution  and  hurt  the  health  of  Americans 


Steve  Flint,  New  York  DEQ,  co-chair  of  NACAA  mobile  source  committee 

very  concerned  that  this  provisions  will  prolong  the  life  of  very  dirty  diesel  engines 
these  engines  were  already  in  violation  of  EPA’s  standards  when  they  were  produced 
there  is  ozone  non-attainment  all  up 

heavy-duty  engines  are  the  largest  source  of  NOx  emissions  in  the  North  East, 

If  the  States  loose  these  reductions,  they  must  find  them  somewhere  else,  and  what  those 
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opportunities,  Steve  isn’t  sure 

It  isn’t  fair  that  EPA  is  creating  a  loop-hole  to  allow  these  old,  high  polluting  products  to 
live  long,  and  then  the  states  have  to  make  up  the  difference 

It  is  very  confusing  why  EPA  would  first  create  a  provision  to  close  a  loop-hole,  and  then 
undertake  a  rule  to  put  the  loop-hole  back  in  place 

Steve  Flint  said  that  for  those  diesel  engines  that  were  supposed  to  get  a  re-flash  to  reduce 
the  impact  of  the  defeat  devices,  but  New  York  DEQ  saw  in  2007  that  only  about  20%  of  the  HD 
diesel  defeat  device  engines  actually  received  the  defeat  device  re-flash 


Chad  -  asked  why  glider  vehicles  have  become  a  new  problem 


Eric  W.  -  Eric  provided  a  detailed,  !Ex- 5  -  Deliberative  process  joverview  of  why  gliders  have  become 
popular,  as  a  result  of  the  2007/2010  technologies,  and  the  ability  to  lower  costs  to  the  owner  of 
the  vehicle 

Eric  referred  to  slides  that  showed  that  states  options  for  NOx  reduction  for  stationary 
sources  versus  glider  kit  NOx  control 

VW  was  estimated  to  be  about  1 1 ,000  NOx  tons  per  year 

The  Cross-State  Interstate  Rule  provides  about  300,000  tons  (?,  I’m  not  sure  I  got  this 

right) 


The  glider  provisions  are  similar  to  the  magnitude  of  the  NOx  emissions  from  stationary 
sources  (?) 

The  alternative  NOx  tons  for  states/locals  are  very  expensive,  but  glider  NOx  controls 
look  very  cost  effective 


Miles  Keogh 

Regarding  legal  authority,  the  CAA  clearly  provides  EPA  with  the  authority  to  regulate 
glider  vehicles 

EPA  can  regulate  glider  vehicles  as  new,  and  also  EPA  has  authority  to  regulate  rebuilt 
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HD  diesel  engines 

Gliders  are  marketed  as  new  vehicles 
Gliders  are  issued  new  VINs 

The  CAA  says  “any  engine  in  a  new  motor  vehicles”,  it  does  not  say  “any  NEW  engine  in 
a  new  motor  vehicle” 

States  don’t  have  many  options  for  further  NOx  control,  and  it  clearly  shifts  the  burden  to 

states 

EPA  should  not  change  the  Phase  2  rule,  and  should  keep  the  loop  hole  closed. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  12/1/2017  4:31:40  PM 

Subject:  Fwd:  Glider  Workshop 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 

Begin  forwarded  message: 


From:  John  Boesel  <jboesel@calstart.org> 

Date:  December  1,  2017  at  10:44:54  AM  EST 

To:  "Karl  Simon  (simon.karl@epa.govy1  <simon.karl@epa.gov>.  "Chris  Grundler 
(g.rundler.christopher@epa.gov)"  <grundler. chri stopher @, epa. gov> 

Subject:  Glider  Workshop 


Guys, 

I  believe  Lynn  Jacquez  has  signed-up  to  present  testimony  for  us  at  the  workshop  on  Monday.  I’m 
not  sure  who  is  overseeing  that  effort.  It’d’  be  great  if  she  could  present  in  the  morning.  We  are 
working  with  UPS  to  submit  written  comments. 

John 

John  Boesel 
President  and  CEO 
CALSTART 

2600  Tenth  Street,  Suite  407 
Berkeley,  CA  94710 

iboesel@calstart.ora 

Tel:  (626)744-5607 
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Follow  us  on  Twitter  @calstart 
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To:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Orlin,  David[Orlin. David@epa.gov];  Kataoka,  MarkfKataoka. Mark@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Parsons,  ChristyJParsons. Christy@epa.gov];  Yanca, 
Catherine[yanca.ca  therine@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  Mylan, 

ChristopherfMylan.  Christopher@epa.gov] 

From:  Sutton,  Tia 

Sent:  Wed  11/8/2017  2:50:32  PM 

Subject:  Glider  NPRM  update  -  potential  signature  &  posting  today 

Hi  all. 

Quick  update  on  things: 

Chad  gave  Interagency  reviewers  until  10am  to  get  back  to  him  with  their 
comments/clearance.  DOJ,  DOT,  and  CEQ  all  cleared  last  night. 

Following  OMB  clearance,  we  are  to  go  ahead  and  move  the  document  down  for  signature 
-  per  a  discussion  that  Ben  had  with  Mandy  this  morning,  we  should  aim  to  get  the  NPRM 
signed  and  posted  today. 

Press  materials  should  be  coming  back  to  us  soon  for  review,  and  I  will  send  Chris  &  Erin 
a  copy  of  the  signature  version  for  web  prepping  and  getting  to  the  web  team. 


Thanks! 


-Tia 


From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  3:35  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>; 
Mylan,  Christopher  <Mylan.Christopher@epa.gov> 

Subject:  FW:  New  EPA  passback  to  EO  12866  Interagency  Comments  on  EPA  Glider  NPRM 
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From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  3:21  PM 

To:  'Whiteman,  Chad  S.  EOP/OMB'  <Chad  S  Whiteman@omb.eop.gov> 

Cc:  Owens,  Nicole  <Owens.Nicole@epa.gov>:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov> 

Subject:  New  EPA  passback  to  EO  12866  Interagency  Comments  on  EPA  Glider  NPRM 


Chad, 

Attached  are  redline  and  clean  versions  of  the  NPRM  containing  the  edits  that  were  discussed  on 
today’s  call.  Also,  as  I  mentioned  before,  we  made  some  minor  FR  formatting  edits  that  are  not 
substantive  in  any  way  (but  it  will  speed  up  publication  if  we  make  them  now). 


Please  let  us  know  if  you  have  any  questions  or  problems  with  the  files. 


Thanks, 

Tia 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Brewer,  Tom 

Sent:  Tue  11/28/2017  8:40:13  PM 

Subject:  TTU  Follow-Up  11-28-2017 


Bill  .... 


The  Tennessee  Tech  Emissions  Testing  Team  has  reviewed  the  EPA  document  ‘  Chassis 
Dynamometer  Testing  of  Two  Recent  Model  Heavy  -  Duty  On  -  Highway  Diesel  Glider 
Vehicles  ‘  dated  November  20,  2017  and  would  like  to  ask  some  detailed  follow  up  / 
clarification  questions  that  might  help  us  better  understand  your  methods  /  choices  and  be  useful 
in  completing  our  Phase  II  and  III  testing. 


>■  The  tested  Gliders  2016  &  2017  were  ‘loaned’  vehicles,  with  179,273  and  30,600  miles 
respectively.  Why  were  these  Gliders  chosen  to  test  instead  of  a  newly  refurbished  / 
remanufactured  glider  engine  from  a  rebuilder?  It  is  our  understanding  of  how  the  EPA  tests 
OEM  Heavy  Duty  Engines  for  the  EPA  Certification  process. 

>  ■  Who  loaned  the  two  Glider  vehicles  ? 

>  ■  Our  understanding  is  that  Fitzgerald  and  other  glider  assemblers  sell  many  options  to 
customers,  including  KIT  ONLY,  customer  supplied  engines,  and  factory  remanufactured 
engines  from  Cummins  and  Detroit  Diesel.  Can  you  please  provide  the  VIN  #s  to  allow  us  to 
determine  the  engine  set-up  ? 

>  ■  Did  you  verify  that  the  ECM’s  were  set  to  the  engine  rebuilder’s  specifications  ?  ...  or  did 
you  verify  that  the  ECMs  had  not  been  modified,  altered,  or  tampered  with  prior  to  testing  ? 

>  ■  Did  you  leak  test  the  cylinders,  verily  boost,  or  verify  the  fuel  maps  for  the  test  ? 

>  ■  Were  the  gliders  and  the  ‘other  recent  model  trucks’  tested  on  the  same  day  ?  ...  or  was  the 
comparison  data  pulled  from  existing  test  outcomes  for  the  ‘other  trucks  ‘  ? 

>■  Did  all  four  test  vehicles  have  the  exact  same  operating  fluids  (  fuel  /  oil  /  coolant  etc  )  ?  If 
different,  please  provide  the  operating  fluid  information  for  all  four  vehicles. 

>■  Why  were  the  Glider  Kits  emissions  compared  to  ‘  other  recent  model  trucks’  instead  of  the 
2010  EPA  Clean  Air  Act  Emissions  Standards  ? 

>  ■  Why  is  the  Particulate  Matter  reflected  in  milligrams  per  mile  instead  of  the  standard  g/bhp- 
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hr  ?  ...  and  why  are  the  others  reflected  in  per  mile  increments  ? 

>■  What  was  the  fuel  economy  on  the  ‘other  recent  model  trucks  ‘  ? 

>■  Can  you  provide  the  equivalents  to  Tables  12-13-14  for  the  ‘other  recent  model  trucks’  ? 

>■  While  repairing  Glider  #1  and  testing  it  ‘as-is’  may  be  representative  of  the  real  world 
performance,  have  any  OEM  trucks  been  tested  in  similar  conditions  ?  If  so,  what  were  the 
results  ? 

>■  Given  the  condition  of  Glider  #1,  is  it  fair  to  say  the  glider  vehicles  were  pulled  off  the  road 
and  tested  ‘as-is’  ?  Were  the  two  OEM  s  used  for  comparison  also  pulled  off  the  road  and  tested 
‘as-is’  ? 

>  ■  The  test  fuel  used  in  this  program  met  EPA  Highway  Certification  diesel  fuel  specifications 
in  40  CFR  part  1065  as  stated  in  Table  2.  Further  the  gliders  went  through  a  triple  drain  and  flush 
procedure  shown  in  Table  3  to  ensure  the  engines  were  performing  on  the  Test  Fuel.  Can  you 
provide  the  fuel  properties  for  the  two  comparison  vehicles  and  the  original  test  dates  for  those 
vehicles  ? 


A  response  this  week  would  be  greatly  appreciated  and  thank  you  so  much  for  your  continued 
cooperation. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 
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Tennessee 

tech 


AMERICAN 

PVERSIGHT 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  9/22/2017  5:10:51  PM 

Subject:  FW:  Glider  letter  to  EPA 

EPA  Glider  Letter  2017.pdf 

MEGA  letter  on  EPA  Glider  Reconsideration  090517.pdf 


Hi  Bill 

Three  company  letter  to  the  Administrator.  Also  attached  MECA  letter,  that  they  shared  with  us. 
Steve 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To: 

Charmley,  William[charmley.william@epa.gov] 

From: 

Matthew  Spears 

Sent: 

Thur  11/9/2017  11:28:36  PM 

Subject: 

Gliders 

Hi  Bill, 

Thanks  for  the  quick  reply.  I’m  optimistic  that  EM  A  as  a  whole  is  coming  together  on  this  issue 
too.  Jed  might  have  shared  with  you  that  we’re  already  drafting  comments  that  we’ll  eventually 
share  with  our  members  for  consensus  building,  when  the  time  is  right. 

I  read  the  NPRM  today,  and  I’ll  be  following  up  with  EMA’s  attorneys  here  because  there  are 
legal  arguments  in  the  NPRM  that  confuse  my  engineering  mind.  I  don’t  follow  the  argument  in 
3.  Glider  kits.  Regardless  of  what  eventually  gets  installed  into  a  glider  kit,  the  kit  would  seem 
new  and  incomplete  on  its  own,  which  to  me  would  seem  within  scope  of  CAA  202. 

I  also  noted  the  Agency’s  NPRM  text  in  1037.801,  “...a  new  motor  vehicle  may  include 
previously  used  parts.”  I  presume  that  would  include  previously  used  engine  parts. 

Finally,  the  text  under  EO  13045  does  not  seem  to  take  into  account  and/or  build  from  the  HD 
Phase  2  RTC,  Appendix  A  to  Section  14,  pp.  1960-1968. 

On  a  separate  topic,  it  was  good  to  see  that  OAR  now  has  a  confirmed  AA. 

Have  a  good  Veterans  Day  weekend, 

-Matt 

From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  November  9,  2017  4:41  PM 
To:  Matthew  Spears  <MSpears@emamail.org> 

Subject:  Re:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Matt 


A  few  things  on  this  topic  you  may  find  interesting: 


-  we  have  finished  testing  of  one  Glider  in  Ann  Arbor,  and  have  a  s  come  on  the  lab  right  now.  I 
think  we  will  release  a  test  report  on  both  vehicles  in  the  next  week  to  10  days,  once  we  have 
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finished  testing  and  the  test  report 


-  last  week  I  saw  a  quote  that  the  DTNA  CEO  has  said  Daimler  will  not  to  backwards, 
independent  of  the  outcome  of  EPAs  reconsideration  rule 


-  in  the  last  Few  days,  ATA  has  decided  to  oppose  any  change  in  the  Glider  regulations 
established  in  the  Phase  2  rule.  I  think  they  may  be  putting  out  a  statement  on  that  topic 


-  the  ASD  team  reached  out  recently  to  Tennessee  Tech.  We  had  a  good  technical  discussion 
with  them,  and  I  think  we  will  be  able  to  document  for  the  record  what  we  have  learned,  which 
will  explain  why  the  Tennessee  Tech  results  are  so  different  than  what  we  have  seen.  As  you 
know,  emissions  testing  requires  deep  skills  and  experience,  and  while  the  Tennessee  Tech  team 
is  well  intentioned,  I  believe  that  have  a  lot  to  learn.  I  guess  that  is  good,  since  they  are  a 
university,  and  learning  is  part  of  why  you  go  to  college. 


I  hope  all  is  well  with  you. 


All  my  best 


Bill 


Sent  from  my  iPhone 

On  Nov  9,  2017,  at  4:07  PM,  Matthew  Spears  <MSpears@emamail.org>  wrote: 

Sad. 
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From:  Charmley,  William  [mailto:charmlev.william@epa.govl 

Sent:  Thursday,  November  9,  2017  1 1:57  AM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 


Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking 
titled  “ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 
and  Glider  Kits,\  You  can  find  information  regarding  this  proposed  rule  at 
the  following  website; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations- 

greenhouse-eas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends 
until  January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on 
Monday,  December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed 
above. 


Sincerely, 
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Bill  Charmley 
US  EPA 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Thur  9/7/201 7  2:22:47  PM 

Subject:  FYI:  News  story  on  Glider  kit 


FYI,  in  case  you  haven’t  seen. 


From:  Bailey,  Chad 

Sent:  Thursday,  September  07,  2017  9:31  AM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Hoyer,  Marion  <hoyer.marion@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  News  story  on  Glider  kit 


http://herald-cit.izen.com/stories/epa-rolls-back-regulation-on-glider-provisions.22896 


Chad  R.  Bailey,  MPH 

USEPA  Office  of  Transportation  and  Air  Quality 
2000  Traverwood  Drive 
Office  S88 

Ann  Arbor,  MI  48105 
Phone:  734-214-4954 
Fax:  734-214-4821 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Charmley, 

William[charmley .william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Nelson,  Brianfnelson. brian@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Millett,  John[Millett.John@epa.gov];  Myian,  Christopher[Myian. Christopher@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Birgfeid,  Erin 

Sent:  Fri  1/5/2018  1 :56:53  PM 

Subject:  FYI  -  Glider  Coverage  from  Cleveland 


By  Stephen  Koff,  cleveland.com 

WASHINGTON  -  Semi  trucks  with  trailers  full  of  potatoes  pull  out  of  Sandyland 
Farms  in  Howard  City,  Michigan,  on  a  weekly  basis  and  drive  to  Ohio, 
where  processors  turn  the  crop  into  potato  chips. 

To  the  untrained  eye,  they're  just  heavy,  over-road  trucks  like  any  other  on  the 
highway.  But  to  the  EPA,  the  trucking  industry  and  clean  air  advocates,  they 
represent  a  new  front  in  the  debate  over  government  regulation.  And  this  week 
happens  to  be  a  key  week  for  deciding  how  and  whether  trucks  like  these  can 
continue  to  be  made  and  sold. 

Sandyland  uses  "gliders,"  or  trucks  made  from  old,  rebuilt  engines  and  new  or 
repurposed  transmissions  that  are  paired  with  new  frames  and  cabs.  Gliders 
provide  a  cost-efficient  way  to  salvage  old  engines,  often  from  a  truck  that  was 
wrecked.  Older  engines  are  simpler  and  easier  to  repair  because  they  lack 
computerized  components.  The  vehicle  prices  can  be  25  percent  less  than  the 
sticker  price  of  a  new  one,  and  taxes  on  the  vehicles  are  lower,  too. 

These  look  like  new  trucks.  They  can  have  an  engine  life  of  1  million  miles  before 
a  major  overhaul.  Some  even  sport  the  name  of  a  new  truck  or  chassis  maker 
such  as  Ken  worth,  Peterbilt  or  Freightliner,  suggesting  the  strength,  durability 
and  status  of  a  brand  new  diesel  truck.  But  until  now,  they  have  only  had  to 
comply  with  emission  rules  for  the  year  their  engines  were  originally  built. 

This  means  that  until  this  week,  the  old  engines  were  exempt  from  modern,  much 
more  stringent  pollution  rules  for  new  trucks.  Gliders,  say  critics,  contribute 
much  more  heavily  to  smog,  lung  disease  and  global  warming. 

Depending  on  the  pollutant,  gliders  can  be  "450  times  dirtier  than  a  modern 
truck,"  says  Paul  Billings,  senior  vice  president  for  advocacy  at  the  American 
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Lung  Association.  The  450  figure  refers  specifically  to  particulate  matter,  or 
inhalable  particles  that  cause  haze  and  get  into  the  lungs. 

President  Barack  Obama's  EPA  aimed  to  change  that,  with  a  rule  that  took  effect 
Monday,  New  Year's  Day.  The  rule  says  that  if  a  glider  maker  assembles  more 
than  300  trucks  a  year,  the  rebuilt  engines  on  each  subsequent  truck  must 
comply  with  emissions  rules  for  new  trucks  that  year. 

This  matters  because  many  gliders  use  engines  built  between  1999  and  2002  or 
up  to  2007,  when  emissions  requirements  for  particulate  matter  started  getting 
tougher.  Rules  for  truck  emissions  such  as  nitrogen  oxides,  or  NOx,  toughened 
after  2010,  when  Obama  announced  a  program  of  new  standards  for  medium-  and 
heavy-duty  trucks.  NOx  contributes  to  smog  and  acid  rain  as  well  as  particulate 
matter.  It,  too,  can  create  serious  respiratory  problems. 

Under  subsequent  Obama  regulations  announced  in  2014,  truck  emissions  rules 
for  pollutants  linked  to  global  warming  started  ramping  up  even  further,  aiming 
to  reach  "ambitious  yet  achievable"  levels  from  2016  through  2027.  But  gliders 
were  exempted  -  until  a  late-term  Obama  rule  kicked  in  this  week. 

President  Donald  Trump's  EPA  wants  to  go  back  to  the  old  ways.  It  wants  to 
rescind  the  glider  rule. 

If  that  happens,  gliders  once  again  will  be  covered  by  emission  rules  in  place 
when  the  engines  were  first  built.  A  retrofitted  truck,  the  EPA  now  says,  is  not  a 
new  truck  and  should  not  have  to  comply  with  new  truck  pollution  rules. 

"The  previous  administration  attempted  to  bend  the  rule  of  law  and  expand  the 
reach  of  the  federal  government  in  a  way  that  threatened  to  put  an  entire  industry 
of  specialized  truck  manufacturers  out  of  business,"  EPA  Administrator  Scott 
Pruitt  said  in  November,  announcing  the  proposed  repeal. 

Pruitt  has  questioned  the  extensive  scientific  evidence  used  by  the  EPA  as  its 
rationale  to  regulate  gliders  as  if  they  were  new.  The  only  information  he 
mentioned  that  runs  contrary  to  the  EPA's  past  analyses,  however,  is  in  a  four- 
page  summary  letter  related  to  a  study  sponsored  by  a  Tennessee  glider 
manufacturer. 

A  spokesman  for  Tennessee  Tech  University,  which  did  the  work  for  the 
company,  told  cleveland.com  it  could  not  release  the  research,  citing  a 
Tennessee  law  that  protects  sponsored  research  from  public  disclosure.  Critics 
say  they  have  yet  to  see  anything  matching  the  scientific  rigor  of  the  past  EPA 
work. 

But  Pruitt  also  cited  the  practical  effects  of  the  Obama  EPA's  rule  on  small 
businesses  and  independent  truck  drivers. 
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"Gliders  not  only  provide  a  more  affordable  option  for  smaller  owners  and 
operators,  but  also  serve  as  a  key  economic  driver  to  numerous  rural 
communities,"  Pruitt  said. 

Not  just  for  poor  truckers: 

How  soon  the  ERA  might  reverse  the  rule  is  unclear,  but  there  is  urgency  to  do  it 
or  else  glider  makers  will  quickly  be  in  limbo.  As  both  sides  send  in  public 
comments,  which  will  only  be  accepted  until  Friday,  a  window  has  opened 
on  a  slice  of  the  trucking  universe  seldom  noticed  by  the  public. 

And  an  unusual  alliance  has  formed,  the  Lung  Association's  Billings  notes.  New 
truck  manufacturers,  which  have  invested  heavily  to  comply  with  emissions  rules, 
agree  with  clean  air  advocates  in  an  unusual  display  of  unity:  Gliders,  which  are 
cheaper  than  a  new  truck,  should  not  get  a  special  break  on  pollution. 

Gliders  run  dirtier,  this  argument  goes.  They  lack  the  safety  components  of  newer 
trucks.  The  EPA  tolerated  them  in  limited  numbers  until  now  because  they 
represented  only  a  small  slice  of  truck  sales,  and  they  helped  people  with 
wrecked  trucks  get  back  on  the  road.  But  they  are  increasingly  seen  as  a  cheap 
way  to  evade  tougher  and  tougher  emission  rules,  and  their  popularity  could  rise 
and  give  new  truck  makers  and  dealers  stiffer  --  and  unfair  -  competition. 

The  EPA  under  Obama  had  said  that  unless  gliders  are  regulated,  they  could 
account  for  as  much  as  33  percent  of  total  NOx  emissions  from  all  heavy-duty  on- 
highway  vehicles  by  2025,  representing  an  increasingly  larger  share  of  polluting 
trucks.  This  could  impede  the  public  health  benefits  of  lower  pollution  levels  from 
other  vehicles,  environmental  health  experts  say. 

Truck  dealers  have  a  related  but  different  concern. 

"I  simply  want  a  level  playing  field  for  fair  competition  in  the  heavy-duty  truck 
market,"  Jason  Watson,  president  of  Northern  Ohio  Truck  Center,  wrote  in  a  letter 
to  EPA  Administrator  Scott  Pruitt.  Watson  sells  Mack  trucks,  and  Mack  doesn't 
make  its  bodies  available  for  glider  retrofits,  Watson  said  in  a  phone  interview. 

But  he  has  seen  previous  Mack  customers  switch  to  gliders  when  it's  time  to 
replace  their  old  trucks,  and  this  worries  him.  Gliders  are  no  longer  just  the 
poor  trucker's  means  of  survival. 

"Based  on  the  variety  of  sales  we  have  lost,  we  cannot  assume  that  the  gliders 
are  being  purchased  by  consumers  who  cannot  afford  a  new  truck  or  are  simply 
buying  old  trucks,"  he  told  Pruitt. 

Different  interests: 
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Sandyland  Farms,  a  family-owned,  5,000-acre,  Michigan  potato  provider,  and 
Northern  Ohio  Truck  Center  illustrate  the  contrasting  positions. 

Sandyland  Farms  employs  three  full-time  truck  drivers  for  its  gliders,  and  plans 
to  add  more  gliders  to  its  small  fleet. 

"Gliders  are  beneficial  to  our  company  in  several  ways,"  Todd  Young,  of 
Sandyland,  told  Pruitt  in  a  letter  the  week  before  Christmas. 

Gliders  are  "less  expensive  to  purchase  than  a  new  truck,  creating  a  cost 
savings,"  Young  said.  "Gliders  are  more  fuel  efficient.  They  are  easier  to  repair; 
therefore,  we  can  make  the  repairs  at  our  shop  without  having  to  take  to  a  dealer. 
In  turn,  having  the  ability  to  make  our  own  repairs  we  have  reduced  our  down 
time." 

Independent  owner-operators,  who  own  their  own  trucks  and  subcontract  with 
companies  or  hire  out  by  the  load,  tend  to  agree. 

Sean  Forney,  a  Washington  state-based  independent  owner-operator,  explained 
why  in  a  letter  to  the  EPA. 

"I  support  the  repeal,  mainly  because  I  am  getting  ready  to  take  my  2000  Volvo  off 
the  road  by  moving  the  motor  and  transmission  to  a  Kenworth  660  glider  kit,"  he 
said.  "By  doing  so  I  hope  to  gain  an  aerodynamic  improvement  as  well  as 
lowering  maintenance  by  retiring  my  older  chassis. 

"Because  of  the  cost  associated  with  a  new  truck,  I  am  not  in  a  position  to  make  a 
purchase  of  a  2018  model  year  truck,"  he  said.  I've  invested  considerable  monies 
into  my  motor  and  transmission,  and  they  are  in  great  working  order.  If  the  repeal 
does  not  pass,  I  will  have  to  keep  my  vehicle  on  the  road  in  its  current  form  and 
condition." 

In  an  email  to  cleveland.com,  Norita  Taylor,  spokeswoman  for  the  Owner 
Operator  Independent  Drivers  Association,  representing  independent  owner- 
operators,  said,  "While  federally  mandated  emission  regulations  have  increased 
the  costs  for  buying  and  maintaining  new  trucks,  many  owner-operators  have 
turned  to  gliders  as  affordable  and  reliable  options  for  their  businesses." 

Unfair  advantages: 

In  a  landmark  $1  billion  1998  settlement  with  the  EPA  during  Bill  Clinton's 
presidency,  the  nation's  largest  diesel  truck  makers  agreed  to  better  police  and 
restrict  their  emissions  of  nitrogen  oxides.  And  as  emissions  and  safety  rules 
have  grown  tougher,  truck  manufacturers  have  generally  kept  up,  although  not 
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always  without  chafing.  Under  the  Federal  Motor  Carrier  Safety  Administration, 
a  rule  began  in  December  requiring  that  truck  drivers  use  electronic  logs  that 
track  the  hours  and  miles  driven,  for  example. 

Trucks  made  before  2000  are  exempt.  That  makes  many  gliders  exempt,  said 
Watson,  of  Northern  Ohio  Truck  Center. 

"So  say  I  buy  a  new  2017  glider  kit  and  I  put  my  1998  motor  and  transmission  in 
it,"  he  said  in  a  telephone  interview.  "I  can  now  avoid  electronic  logs  because  my 
motor  is  a  1998.  Now  I  have  enabled  myself  to  break  the  law  again." 

Furthermore,  he  and  others  say,  the  federal  government  imposes  a  12  percent 
federal  excise  tax  on  new  trucks  to  help  feed  the  Highway  Trust  Fund,  which  pays 
for  new  roads  and  bridges  and  repairs.  Gliders  aren't  considered  new,  so  the 
buyers  don't  pay  the  tax. 

"While  we  are  at  an  unfair  12  percent  price  disadvantage,  we  also  miss  out  of  the 
sales  of  the  very  vehicles  that  would  be  deployed  in  the  construction  and  repair 
of  the  highway  infrastructure  because  the  fund  is  reduced  with  every  glider 
vehicle  sold,"  Watson  told  the  EPA. 

How  this  ends: 

The  EPA  held  a  public  hearing  in  Washington,  D.C.,  on  gliders  in  December.  By 
law  it  must  consider  the  views  of  all  commenters. 

But  Trump  and  Pruitt  have  made  clear  how  they  feel  about  Obama-era  regulation  -- 
it  was  excessive  and  questionable  legally,  they  have  said  repeatedly.  This  is  just 
one  of  the  rules  the  new  president  is  addressing. 

Yet  if  Trump  reverses  his  predecessor's  policy,  could  his  decision  open  a  new 
question:  What,  exactly,  can  and  can't  be  regulated  if  it  isn't  considered  a  new 
motor  vehicle?  The  American  Trucking  Associations,  a  federation  of  trucking 
companies  and  state  trucking  associations,  raised  the  concern. 

"The  net  result  would  be  that  an  engine  and  vehicle  manufacturer  could  avoid  all 
regulation  of  the  sale  of  its  new  engines  and  vehicles  so  long  as  the  engines  used 
in  the  final  assembly  of  otherwise  brand  new  vehicles  included  at  least  some 
refurbished  parts,"  Glen  Kedzie,  a  vice  president  for  the  American  Trucking 
Associations,  told  the  EPA  recently.  "Creating  such  a  loophole  could  potentially 
upend  the  agency's  ability  to  regulate  emissions  from  the  trucking  sector." 

The  EPA's  comment  period  ends  Friday.  "Once  the  comment  period  concludes, 
EPA  will  review  the  input  it  has  received  and  make  a  final  decision,"  the  EPA  said 
when  asked  about  its  time  frame. 
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It  did  not  specify  a  schedule  for  a  decision,  but  considering  that  the  300-per- 
maker  annual  glider  threshold  is  now  in  effect,  a  delayed  decision  is  unlikely. 


The  Trump  administration  is  making 
good  on  a  promise  to  roll  back 
burdensome  federal  regulations,  but  not 
without  some  ferocious  opposition. 


Kevin  Jones . Frailer  Body  Builders 


Erin  Birgfeld 

Communications  Director 

Office  of  Transportation  and  Air  Quality 

U.S.  EPA 

202-564-6741  (work) 

202-255-4434  (cell) 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Carter,  Michael@ARB 

Sent:  Mon  8/21/2017  4:25:34  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Thanks  Billj 

Ex.  6  -  Personal  Privacy 

Ex.  6  -  Personal  Privacy 

jl'll  catch  with  you  when  I'm  back. 

Sent  from  my  ARB  Android. 

— Original  Message — 

From:  Charmley,  William  [charmley.william@epa.gov] 

Received:  Monday,  21  Aug  2017,  9:19AM 

To:  Carter,  Michael@ARB  [michael.carter@arb.ca.gov] 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Sounds  good  Mike.  We’ll  go  ahead  and  have  the  call. 


I  hope  you  are  having  a  nice  break.  Remember  today  -  don’t  look  right  at  it  without  the  right 
solar  protection  glasses  (if  that’s  what  you  are  doing  today!). 


From:  Carter,  Michael@ARB  [mailto:michael.carter@arb.ca.gov] 

Sent:  Monday,  August  21,  2017  12:17  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 
Importance:  High 


I'm  out  the  whole  week  Bill.  I  can't  make  the  call,  but  I  know  jack  can. 

Sent  from  my  ARB  Android. 

— Original  Message — 

From:  Charmley,  William  [charmley.william@epa.gov] 

Received:  Monday,  21  Aug  2017,  6:01AM 

To:  McCarthy,  Mike@ARB  [michael.mccarthy@arb.ca.gov];  Kitowski,  Jack@ARB 
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[jack.kitowski@arb.ca.gov];  Carter,  Michael@ARB  [michael.carter@arb.ca.gov] 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 

Mike  M.  -  thanks. 


Jack  and  Mike  C.  -  if  either  of  you  are  available  I  would  like  to  go  ahead  and  have  the  call 
today. 


It  would  be  good  for  a  short  catch-up  on  both  light-duty  and  on  EPA’s  announcement  from  last 
week  on  the  heavy-duty  phase  2  gliders  and  trailers. 


Thanks 

Bill 


From:  McCarthy,  Mike@ARB  [mailto:michael.mccarthv@arb.ca.gov1 

Sent:  Friday,  August  18,  2017  7:38  PM 

To:  Charmley,  William  <charrmlev.wiHiam@epa.gov>;  Grundler,  Christopher 

<grundler.christopher@epa.gov>:  Cook,  Leila  <cook.leila@epa.gov>;  Hengst,  Benjamin 
<Hengst.Beniamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.qov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>;  Kitowski, 
Jack@ARB  <iack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB  <michael.carter@arb.ca.qov>; 

Corey,  Richard@ARB  <richard.corev@arb.ca.gov>;  Bevan,  Analisa@ARB 

<analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>;  Bunker,  Byron 
<bunker. bvron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov> 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 
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Bill: 

I’ll  be  available  and  can  tie  in  from  Sacramento  if  we  still  have  it.  I  can  update  you  on  what  we 
have  been  doing  about  future  requirements  but  that  shouldn’t  take  much  time. 


From:  Charmley,  William  fmailto:charmley.william@epa.govl 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>:  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 

Kitowski,  Jack@ARB  <iack.kitowski@arb.ca.qov>;  Carter,  Michael@ARB 

<michael.carter@arb.ca.gov>;  Corey,  Richard@ARB  <richard.corev@arb.ca.gov>;  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
Bunker,  Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthv@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 
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I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 

Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB  r - ~ - , 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination!  Ex.  6  -  Personal  Privacy  j 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00yEaste7n  Time"(US  &  Canaday. 
Where:  C174/Rm  6520 
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To:  'Michael  Walsh'[mpwalsh@theicct.org] 

From:  Michael  P.  Walsh 

Sent:  Tue  11/28/2017  8:14:35  PM 

Subject:  Car  Lines  Again 

NSL  20176.pdf 


I  am  very  sorry  to  keep  filling  up  your  inbox  but  EarthLink  keeps  giving  me  different  fixes.  They 
assure  me  that  this  should  work  and  get  to  all  on  the  list  instead  of  only  partially. 


Michael 
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Agenda 

OTAQ  Weekly  with  Sarah 
October  4,  2017 


•  Update  on  HD  trailer/glider  rules  (status  of  [  Ex.  5  -  Deliberative  Process  j 


Ex.  5  -  Deliberative  Process,  Not  Responsive 
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Ex.  5  -  Deliberative  Process,  Not  Responsive  j 
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Northeast  Ozone  Nonattainment  Areas 


2008  8-hr  NAAQS  0.075  ppm 
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Nitrate  PM  replacing  Sulfate  PM 
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Brigantine,  NJ:  20%  Most  Impaired  Days  Light  Extinction 
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Nitrate  particulate  matter  formed  from  NOx  emittedby  fuel  combustion. 

Source:  MANE-VU 
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Onroad  Diesel  Vehicles  Largest  NOx  Source  Sector  h 
Northeast/Mid-Atlantic  (DC  to  Maine) 
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"Pre-Emission"  Glider  Kit 


higher  NOx  &  PM 
emissions  than 
fully  compliant 
modern  truck 


US  EPA,  FAQ  Gliders 
EPA-420-F-15-904 
July  2015 


Production  Expanding 
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NOx  and  PM  emissions 

MY2014  Glider 
~5,000  Kits  = 

200,000  Compliant  Class  8 


Fully  Compliant 
Class  8  =  250,000 
annual  production 


Pre-2007 
~500  Kits  = 

20,000  Compliant  Class  8 


Historic  Glider 
Production 


Current  Glider  Other  MY2014  Class 

Production  8  Vehicles 


Glider  vehicles 
with  pre-2001 
engines  have 
20x  to  40x 


ED  001620  00001242-00004 


EPA-1 9-01 26-A-000056 


EPA-HQ-201 8-0021 21 


Glider  Vehicle  NOx  in  Context 


VW  NOx 

(ton  sf^r^ea^M  20^15)1 


(tons  per  ozone  season 
V/ v  storing 


Glider  Vehicle  NOx 

(Ions  per  :yte^^;'204^ 


1 1 ,200 


313,626 


318,615 


aS.R.H.  Barrett  et  al.,  Envtl.  Res.  Lett.  10  (2015)  doi:10.1088/1748-9326/10/ll/114005 
bFed.  Reg.  Vo!.  81,  74504-74650  (Oct.  26,  2016),  Table  l.B-1 

CUS  EPA,  Response  to  Comments  (Aug.  2016)  EPA-420-R-16-901,  Appendix  A  to  Section  14,  p.  1962 
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Compensating  for  NOx  Emissions 
Elsewhere  Will  Be  More  Costly 


Source 

ICI  Boilers  (area  &  point  sources) 

Combustion  Turbines -SCR 

Tier  2  Light-duty  Vehicle  Emissions  & 
Gasoline  Sulfur 

10  ppm  Sulfur  Gasoline 

MY2012+  Heavy-HDV  engine 
control  technology 


$750  -  $7,500  (Low  NOx  Burners) 
$1,300-  $3,700  (SNCR) 
$2,000 -$14,000  (SCR) 

$2,010 -$19,120 

$2,100* 

$4,500** 

$672*** 


*Based  on  EPA  RIA,  Tier  2  Motor  Vehicle  Standards  and  Gasoline  Sulfur,  Dec.  1999,  Table  VI-8,  uncredited,  NOx  tons  only. 
**Based  on  0.89  cents/gal  EPA  estimate  and  NESCAUM projected  2017  NOx  reductions  from  gasoline  on-roadvehicles. 
***Based  on  EPA  RIA ,  HDV  engine  and  diesel  fuel  standards,  Dec.  2000,  p.  V-7  (NOx  tons  only  from  Table  VI.C-1)  using 
variable  and  operating  costs  of  control  technology.  Low  sulfur  fuel  cost  assumed  same  for  gliders. 
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Lifetime  NOx  and  PM  Emissions  Increases  (tons) 
for  Model  Year  2017  Glider  Vehicles  and  Associated  fenefits3 


Increased  Lifetime  NOx  Emissions  per  1 ,000 
Glider  Vehicles 

Increased  Lifetime  PM25  Emissions  per  1,000 
Glider  Vehicles 

Premature  Mortalities  per  1 ,000  Glider  Vehicles 

Monetized  PM2  5-related  Benefits  Associated  with 
Reducing  Glider  Production  by  1 ,000  Vehicles 


41,500  Tons 


680  Tons 


70-160  Persons 


$0.3-1. 1  Billion 


aUS  EPA,  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines 
and  Vehicles  -  Phase  2,  Response  to  Comments  for  Joint  Rulemaking,  August  2016 
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Glider  Vehicle,  Engine  and  Kit  Rule  Bullets 


From  Appendix  A 

■  Glider  vehicle  production  has  increased  from  a  few  hundred  vehicles  in  the  2004  -  2006 
timeframe  to  current  EPA  estimated  production  of  approximately  10,000  vehicles  each  year 

■  Most  glider  vehicles  being  produced  use  re-manufactured  engines  that  are  compliant  with  the 
1998  -  2001  emission  standards 

■  Glider  Vehicles  emit  approximately  20x-40x  more  NOx  and  PM  as  current  model  year  fully 
compliant  vehicles 


Long-term  Emissions  Impacts 


■  Lifetime  Emissions: 


o  EPA  estimates  that  for  every  1,000  glider  vehicles  produced  in  2017  results  in  41,500 
tons  of  additional  lifetime  NOx  emissions  (over  every  1,000  compliant  vehicles)  and  680 
tons  of  additional  lifetime  PM  emissions  (over  every  1,000  compliant  vehicles) 

o  Assuming  2017  production  of  between  10,000  and  15,000  vehicles,  the  rule  will  prohibit 
lifetime  emissions  of  between  207,500  -  415,000  tons  of  NOx  and  between  3,400  - 
6,800  tons  of  PM 


■  2025  and  2040  Emissions  Impact:  EPA  modeled  glider  vehicle  emissions  with  and  without 

restrictions  in  2025  and  2040 


o  Assuming  that  9,000  new  gliders  are  produced  each  year  that  meet  the  standards,  the 
rule  would  result  in  190,231  less  tons  of  NOx  in  2025  and  138,615  less  tons  of  NOx  in 
2040 

o  The  rule  will  result  in  5,064  less  tons  of  PM2.5  in  2025  and  8,546  less  tons  of  PM  2.5  in 
2040 
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EUROPE 

1.  ‘Clean  Mobility’  Package  Calls  For  30%  Car  Emissions  Cut  by  2030 

Average  C02  output  from  new  cars  and  vans  should  fall  by  30%  in  the  ten  years  from  2021  under 
a  European  Commission  proposal  to  “accelerate  the  transition  to  low  -  and  zero  -emission 
vehicles”,  but  the  EU  executive  stopped  short  of  a  mandatory  production  quota  for  low  -emission 
vehicles  and  said  there  would  still  be  an  internal  combustion  engine  in  80%  of  new  cars  sold  in 
2030. 

The  proposal  sets  a  target  of  a  15%  C02  emissions  cut  by  2(25,  based  on  the  average  emissions 
from  a  manufacturer’s  entire  fleet  of  vehicles  registered  in  a  given  year. 

The  baseline  for  both  the  interim  and  2030  target  is  2021,  by  which  time  current  regulations 
stipulate  average  emissions  should  not  exceed  95g  CO  2  per  kilometer  for  new  cars,  or  147g  for 
vans. 

In  the  shadow  of  the  Dieselgate  emissions  scandal  and  a  widening  gap  between  official  tests  and 
real-world  C02  output,  the  EU  executive  also  proposed  stricter  monitoring.  A  new  Worldwide 
Harmonized  Light  Veh  icles  Test  Procedure  (WLTP)  will  apply  from  2021 ,  and  manufacturers 
whose  cars  fail  during  in  -service  conformity  checks  will  have  to  pay  €95  per  gram  in  excess  of 
official  emissions  for  every  affected  vehicle. 

A  further  proposed  measure  is  the  collection,  publication,  and  monitoring  of  real  -world  fuel 
consumption  data  via  an  obligation  for  manufacturers  to  fit  a  standardized  monitoring  device  in  all 
new  vehicles. 

Rather  than  a  production  quota  to  boost  the  production  of  electric  and  other  clean  vehicles,  the 
proposal  relies  on  an  incentive  mechanism.  Car  makers  who  exceed  aspirational  targets  for  the 
ratio  of  low-emission  vehicles  in  annual  production  will  be  granted  partial  exemptions  to  the  above 
emissions  standards  to  their  conventional  vehicles. 

“Manufacturers  achieving  a  share  of  zero  -  and  low-emission  vehicles  which  is  higher  than  the 
proposed  benchmark  level  of  15%  in  2025  and  30%  in  2030,  will  be  rewarded  in  the  form  of  a  less 
strict  C02  target,”  the  Commission  said.  When  queried  on  this  provision,  EU  climate  and  energy 
commissioner  Miguel  Arias  Canete  told  reporters  that  the  bonus  would  be  subject  to  a  5%  cap  to 
“maintain  environmental  integrity”  and  that  the  ‘clean  mobility’  package  as  a  whole  was  consistent 
with  the  EU’s  commitments  under  the  Paris  Agreement. 

Carmakers  and  environmentalists  were  both  quick  to  criticize  the  Commission’s  proposals. 

European  Automobile  Manufacturers'  Association  ACEA,  representing  major  firms,  said  the  30% 
target  was  “overly  challenging”  and  the  pace  of  change  demanded  by  the  EU  executive  too  swift. 
“Clearly,  C02  targets  can  provide  an  impetus  for  innovation  in  the  auto  industry,  but  the  current 
proposal  is  very  aggressive  when  we  consider  the  low  and  fragmented  market  penetration  of 
alternatively-powered  vehicles  a  cross  Europe  to  date,”  ACEA  secretary  general  Erik  Jonnaert 
said. 

For  Transport  &  Environment,  the  30%  target  would  only  cover  a  third  of  the  emissions  cuts 
needed  in  the  sector,  and  the  package  was  an  “early  Christmas  present”  for  the  car  industry. 
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The  absence  of  a  penalty  for  failing  to  meet  zero  -emission  vehicle  targets  is  an  "own  goal”,  T&E 
clean  vehicle  specialist  Greg  Archer  said.  “It  amounts  to  handing  the  global  leadership  on  electric 
cars  to  China,  which  will  be  delighted  to  export  their  models  to  Europe,"  he  added. 

Europe’s  generators  were  disappointed  at  the  lack  of  a  mandatory  quota  that  might  have 
guaranteed  a  significant  boost  in  electricity  demand. 

Head  of  trade  association  Eurelectric,  Kristian  Ruby,  welcomed  the  proposal  to  monitor  the  g  ap 
between  test  and  real-world  emissions  but  said  the  proposals  did  not  go  far  enough  to  tackle  the 
rising  emissions  from  road  transport.  “Whereas  we  welcome  the  introduction  of  an  incentive 
scheme  for  low  and  zero  emission  vehicles,  the  level  of  ambition  is  too  weak  to  trigger  the 
necessary  paradigm  shift  to  electric  mobility  across  Europe,”  Ruby  said. 

The  proposals  are  set  to  be  amended  during  negotiations  between  the  European  Parliament  and 
EU  Council  of  ministers,  and  Canete  acknowledged  that  some  were“more  ambitious”  on  the  pace 
of  change  in  the  transport  sector.  Green  MEP  Bas  Eickhout  was  one.  “The  Commission's  C02 
reduction  targets  are  simply  not  credible.  Just  to  meet  our  own  climate  legislation,  they  need  to 
be  at  very  least  doubled,”  he  said. 

German  MEP  Peter  Liese,  of  the  center-right  EPP  group,  rejected  this  idea.  He  acknowledged 
“the  worldwide  trend  towards  electric  cars  is  unstoppable”  but  noted  that  the  automotive  industry 
remains  heavily  dependent  on  internal  combustion  engines.  “I  think  th  at  the  demands  by  the 
greens  and  environmental  organizations  for  a  reduction  of  40%  or  even  60%  are  nonsense  and 
completely  unjustified”,  Liese  said. 

The  ‘clean  mobility’  package  also  included  proposals  to  promote  the  purchase  of  low  -emissions 
vehicles  through  public  procurement  tenders,  a  ‘battery  initiative’  aimed  at  promoting  domestic 
research  and  production,  and  an  action  plan  to  promote  the  deployment  of  alternative  fuels 
infrastructure,  notably  charging  points  for  electric  vehicles. 

The  Commission  plans  to  table  similar  proposals  governing  C02  emissions  from  lorries  in  the  first 
half  of  201 8. 

A  group  of  7  E  uropean  Union  (EU)  countries  had  collectively  called  upon  the  European 
Commission  to  create  and  set  stricter  limits  on  carbon  dioxide  emissions  f  rom  vehicles  ahead  of 
the  introduction  of  new  standards  by  the  European  Union  executive.  The  7  countries  in  question 
—  representing  countries  without  significant  auto  manufa  cturing  industries  —  called  upon  the 
Commission  to  introduce  targets  to  reduce  passenger  car  and  van  emissions  by  40%  by  2030. 

Needless  to  say,  the  7  countries  in  question  —  Austria,  Ireland,  Belgium,  the  Netherlands, 
Portugal,  Luxembourg,  and  Slovenia  —  represent  a  considerably  less  formidable  lobbying  block 
than  the  one  representing  countries  with  large  auto  industries  (e.g.,  Germany,  France,  and  Italy). 

“Without  ambitious  targets,  the  EU  will  struggle  to  meet  its  climate  goals,  they  wrote  in  a  letter  to 
the  Commission  on  October  25  th.  The  transport  and  environment  ministers  of  Luxem  bourg, 
Austria,  Belgium,  the  Netherlands,  Portugal,  Ireland  and  Slovenia  signed  the  letter.” 

Since  Volkswagen  admitted  to  cheating  on  emission  tests  in  the  United  States,  large  car 
manufacturing  nations  have  also  been  under  greater  pressure  to  accept  tougher  EU  regulation  of 
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the  industry.  European  carmakers  say  they  support  the  introduction  of  cleaner  vehicles  but 
warned  they  depend  on  consumer  demand. 

“The  Commission’s  proposal  is  expected  to  set  a  benchmark  for  carmakers  to  introduce  zero 
emission  vehicles  into  their  fleets  as  part  of  a  crediting  system  linked  to  the  overall  C02  targets.” 
Those  plans  and  the  new  C02  standards  for  passenger  cars  and  vans  are  intended  to  function 
as  part  of  the  European  Union’s  efforts  to  reduce  greenhouse  gas  emissions  by  at  least  40%  (as 
compared  to  1990  levels)  by  2030. 

2.  Huge  Gap  in  Official  V.  Real-World  Car  Emissions 

The  gap  between  the  real  C02  emissions  from  cars  and  those  reported  to  regulators  has  more 
than  doubled  to  42%  since  the  start  of  the  decade,  according  t  o  a  report  by  the  International 
Council  on  Clean  Transportation.  “Since  2010,  hardly  any  real-world  reductions  in  C02  emission 
values  have  been  achieved,”  the  environmental  NGO  said  recently. 

New  EU  type  approval  rules  that  came  into  force  in  September  ar  e  expected  to  reduce  the  gap, 
but  the  Worldwide  Harmonized  Light  Vehicles  Test  Procedure  (WLTP)  “has  its  own 
shortcomings”,  the  ICCT  said.  WLTP  should  be  complemented  by  on  -road  testing  of  C02 
emissions  -  as  required  for  NOx  testing  in  the  wake  of  the  Dies  elgate  scandal  -  the  ICCT  said, 
echoing  advice  from  European  Commission  scientists  last  year. 

Transport  &  Environment  said  only  40%  of  emissions  reductions  mandated  by  the  2009  regulation 
on  car  C02  output  have  been  achieved  in  the  real  world,  and  called  for  action  from  the  EU 
executive.  “Specifically  it  must  ensure  emissions  cuts  are  delivered  on  the  road,”  said  Greg 
Archer,  the  pressure  group’s  director  for  clean  vehicles. 

“If  Vice  President  Sefcovic  and  Commissioner  Canete  are  serious  about  lowering  CQ2  emissions 
from  transport,  they  should  propose  a  45%  cut  in  new  car  emissions  (2020-30)  and  a  mandatory 
target  for  zero-emissions  vehicles,”  Archer  said. 

This  call  was  echoed  by  the  consumer  organization  BEUC,  which  issued  its  own  report  on  the 
availability  of  zero-emission  vehicles  (ZEVs)  and  argued  that  ambitious  C02  targets  are  needed 
to  increase  the  numbers  on  Europe’s  roads  through  the  next  decade. 

In  addition  to  a  binding  target  for  the  market  share  of  electric  vehicles  -  a  specific  target  the  EU 
executive  has  already  ruled  out,  leaving  open  the  option  of  a  ZEV  quota  -  BEUC  called  for  real- 
world  C02  testing  and  specified  a  2025  target  of  75g  C02  per  kilometer  by  2025  and  50g  by 
2030. 

“Today’s  research  shows  that  there  is  simply  not  enough  choice  i  n  the  electric  vehicle  market.. . 
Electric  vehicles  are  expected  to  be  cheaper  than  conventional  cars  in  the  2020s,  which  is  why 
ambition  is  needed  to  speed  up  their  rollout,”  BEUC  director  Monique  Goyens  said. 

Current  EU  rules  call  for  the  average  emissions  for  all  new  cars  of  95  grams  of  C02  perkilometer 
or  less  by  2021 .  The  EU  executive’s  official  figures  put  average  emissions  of  new  cars  last  year 
at  118.1g/km. 

3.  Most  Automakers  Seen  Missing  2021  EU  Emissions  Goals 
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Only  four  of  1 1  of  the  world’s  top  volu  me  automakers  will  escape  billions  of  dollars  in  fines  for 
missing  tightened  European  vehicle -emissions  targets.  This  is  the  projection  being  made  by  PA 
Consulting  Group  in  considering  which  manufacturers  are  on  course  to  meet  the  European  Union 
2021  emissions  mandates. 

The  analytics  firm  claims  only  Volvo,  Toyota,  Renault  -Nissan  and  Jaguar  Land  Rover  will  meet 
the  new  targets  while  Ford,  BMW,  Volkswagen,  Fiat  Chrysler,  Hyundai  -Kia  and  PSA  Group 
(including  Opel/Vauxhall)  will  miss  their  targets,  although  Daimler  is  getting  closer. 

PA’s  annual  forecast  of  automakers’  performance  against  mandatory  EU  carbon  -dioxide 

emissions  targets  suggests  the  failing  automakers  face  a  huge  challenge  to  reduce  CO 
emissions  to  meet  the  EU  's  2021  target.  There  have  been  num  erous  recent  government 
announcements  of  plans  to  ban  internal  -combustion  engines  -  as  early  as  2025  in  Norway  and 
the  Netherlands,  and  by  2040  in  the  U.K.  and  France.  A  similar  ban  is  on  the  agenda  in  Germany 
and  China. 

PA’s  2017  ranking  analysis  indicates  most  automakers  will  face  penalties  of  €95  ($113)  for  every 
gram  of  CO  above  the  limit,  multiplied  by  the  number  of  cars  they  sell  in  2020.  At  the  current 
rate,  VW  would  face  the  biggest  fine  of  €1 .7  billion  ($2  billion),  followed  by  FCA  with  €1 .2  billion 
($1.4  billion).  The  biggest  fall  from  grace  is  PSA,  which  was  on  track  to  meet  EU  emissions  targets 
but  fell  into  the  failing  bracket  following  its  takeover  of  Opel  and  Vauxhall. 

At  the  other  end  of  the  scale,  there  have  been  some  positive  development  s,  with  Volvo,  Toyota, 
Renault-Nissan  and  JLR  expected  to  meet  the  EU  emissions  targets. 

There  has  been  a  huge  change  at  the  top  of  the  table,  with  Volvo  a  new  No.1 ,  up  from  seventh 
last  year.  This  is  based  on  the  Swedish  automaker's  strategy  to  sell  only  all-electric  or  partially 
electrified  cars  from  2019  onwards,  resulting  in  a  huge  improvement  in  CO  performance  ahead 
of  2021. 

Volvo  tops  the  lowest-emissions  table,  followed  by  Toyota  and  then  Renault-Nissan.  JLR  is  hitting 
its  2021  target  despite  havi  ng  considerably  higher  emissions  than  the  10  other  ranked 
automakers,  both  now  and  four  years  from  now. 

Norway  has  the  lowest  level  of  emissions  and  the  highest  use  of  plug  -in  hybrids  and  electric 
vehicles,  which  made  up  29%  of  new -car  sales  in  2016  there,  reflecting  its  policy  of  banning  the 
ICE  by  2025. 

In  comparison,  meeting  the  U.K.’s  ambitions  to  ban  combustion  engines  by  2040  will  be  a 
challenge  with  the  nation  appearing  toward  the  bottom  end  of  the  scale  of  European  countries. 
Developing  alternatives  lags  other  countries  and  experts  believe  it  is  not  currently  well  placed  to 
drive  this  shift  to  electric  options,  given  it  produces  2.5  million  combustion  engines  a  year,  15% 
of  the  European  total. 

4.  Tougher  Type  Approval  and  Real  Driving  Rules  Could  Cause  High  Fines,  Study 
Shows 

Automakers  selling  vehicles  in  the  EU  could  face  unexpected  fines  and  more  than  half  of  car 
buyers  could  face  higher  registration  and  ownership  taxes  because  of  a  stricter  type  approval 
process  introduced  by  regulators.  Since  September  1  new  cars  have  undergone  laboratory  tests 
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performed  under  the  so  -called  Worldwide  Harmonized  Light  Vehicles  Test  Procedure  (WLTP) 
before  being  approved  for  sale.  This  replaced  New  European  Driving  Cycle  (NEDC)  tests. 

Although  WLTP  data  are  used  f  or  homologation,  a  NEDC  correlated  value  is  used  by  EU 
lawmakers  to  determine  C02  emission  targets  for  individual  automakers,  and  also  for  registration 
and  ownership  taxes.  An  additional  new  test,  known  as  the  real  driving  emissions  (RDE)  test, 
measures  pollutant  emissions  on  the  road  for  the  first  time  instead  of  just  in  laboratories. 

The  consequences  of  tougher  testing  procedures  could  have  significant  effects  on  the  European 
market,  according  to  market  researchers  JATO  Dynamics. 

“Automakers  had  expected  the  new  homologation  process  to  increase  C02  emissions  by  around 
3  percent,  but  the  first  findings  for  vehicles  already  homologated  with  the  new  procedure  show 
much  more  significant  increases  compared  with  the  same  models  tested  with  the  previous 
procedure,”  said  Alessandro  Paulucci,  JATO’s  head  of  service  innovation  for  Europe. 

A  JATO  white  paper  showed  these  key  findings: 

□  Full-electric  models  will  need  to  account  for  1 5  percent  of  the  EU  new  -car  market  for 
automakers  to  reach  a  target  of  a  fleet  average  of  95  grams  per  km  mandated  by  the  EU 
in  2021 ,  up  from  0.9  percent  last  year. 

□  Automakers  may  miss  the  current  130g/km  target  in  2019,  exposing  them  to  1  billion  in 
industrywide  fines  because  all  vehicles  on  sale  in  the  EU  will  have  to  go  through  the  new 
type  approval  procedure  by  August  31 , 2018  at  the  latest. 

□  Car  buyers  in  10  markets  that  have  a  C02-based  registration  tax  regime  will  face  higher 
taxes  on  their  vehicles.  “An  increase  of  3g/km  in  average  emissions  will  translate  into 
roughly  600  million  euros  extra  in  registration  taxes.  This  most  likely  will  be  transferred 
directly  to  car  buyers,”  Paulucci  said.  They  are  France,  Spain,  Denmark,  the 
Netherlands,  Austria,  Croatia,  Finland,  Greece,  Ireland  and  Portugal.  These  countries 
represent  52  percent  of  EU  sales. 

□  Car-ownership  costs  will  rise  significantly  for  customers  in  1 1  markets  with  a  C02 -based 
ownership  tax  regime.  These  markets  are  Germany,  the  UK,  France,  Belgium,  Denmark, 
Finland,  Greece,  Ireland,  Portugal,  Sweden,  the  Netherlands.  The  exact  i  ncreases  are 
hard  to  forecast,  JATO  said.  These  countries  represent  63  percent  of  EU  sales. 

Automakers  selling  cars  in  Europe  previously  were  confident  that  the  expected  3  percent  increase 
in  homologated  emissions  under  the  NEDC  correlated  data  could  be  e  asily  absorbed  because 
C02  emissions  had  fallen  by  a  3.3  percent  average  annually  from  2007  to  2015.  But,  said 
Paulucci,  this  situation  has  now  changed  because  the  combination  of  booming  sales  of  less  fuel 
efficient  SUVs  and  falling  sales  of  diesels  halved  the  average  fleet  emission  reduction  in  2016. 

Under  RDE,  each  pollutant  should  not  surpass  a  conformity  factor  2.1  times  the  WLTP  test.  The 
conformity  factor  was  raised  under  heavy  lobbying  of  the  auto  industry,  which  argued  that  a 
straight  transition  from  NEDC  to  RDE  would  have  been  too  disruptive. 

But  RDE  was  introduced  to  make  it  harder  for  automakers  to  manipulate  lab  test  results  under 
either  NEDC  or  WLPT.  Under  NEDC,  some  companies  used  tricks  such  as  overinflating  tires, 
adjusting  or  disconnecting  brakes  to  reduce  friction,  and  taping  cracks  between  body  panels  and 
windows  to  reduce  air  resistance.  Sometimes  they  even  removed  wing  mirrors,  according  to 
Transport  &  Environment. 
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The  same  “gaming  the  system”  could  still  happen  under  WLTP  testing  but  the  conformity  factor 
on  RDE  reduces  the  room  for  maneuvering.  Paulucci  said  this  could  be  the  main  reason  why  the 
WTLP  results  are  considerably  higher  when  translated  into  NEDC  correlated  results. 

The  room  for  cheating  the  tests  will  progressively  decrease  because  the  conformity  factor  of  RDE 
on  WLTP  will  decrease  from  the  current  2.1  to  1 .5,  something  that  JATO  expects  will  further 
significantly  increase  C02  values.  This  in  turn  will  mean  even  higher  potential  fines  for 
automakers  and  higher  purchasing  and  ownership  taxes  for  consumers. 

5.  Lawyers  Challenge  Secrecy  Clause  in  EU  Law' 

ClientEarth  is  calling  on  the  EU  Court  of  Justice  to  annul  a  confidentiality  provision  in  a  regulation 
on  the  type  -approval  of  motor  vehicles  that  came  into  force  last  month.  I  t  requires  car 

manufacturers  to  explain  to  regulators  how  any  calibration  of  such  control  systems  will  affect 
emissions  in  real-world  and  test  situations. 

The  regulation  marked  a  tightening  of  rules  in  response  to  the  Dieselgate  scandal.  But  lawmakers 
ultimately  stopped  short  of  setting  up  a  pan -European  agency  to  monitor  the  automotive  sector. 

ClientEarth  notes  that  the  new  rules  allow  the  data  on  control  systems  to  remain  a  secret  between 
manufacturers  and  the  competent  national  authorities.  The  latter  have  in  the  past  “systematically 
failed  to  investigate  excessive  emissions  and  to  enforce  EU  emissions  rules”,  the  lawyers  argue. 

“This  information  must  be  public,  so  individuals  and  NGOs  can  monitor  whether  car  manufacturers 
are  complying  with  vehicle  emissions  rules  and  if  national  authorities  are  keeping  the  industry  on 
the  straight  and  narrow,”  said  ClientEarth  transparency  lawyer  Anai's  Berthier. 

The  case  has  wider  implications,  however.  The  ECJ  will  have  to  decide  whether  to  allow  the 
challenge  in  the  wake  of  the  UN’s  compliance  committee  finding  the  European  Commission  to  be 
in  breach  of  the  1998  Aarhus  Convention  on  access  to  environmental  information,  participation 
and  justice. 

A  successful  challenge  will  make  this  the  first  case  ever  to  be  allowe  d  before  EU  judges  by  an 
NGO,  and  would  pave  the  way  for  more  environmental  challenges  against  the  EU  and  its 
institutions,  ClientEarth  said. 

6.  Lancet  Study:  More  Than  400,000  EU  Deaths  A  Year  From  Pollution 

Nine  million  people  a  year  are  estimated  to  die  worldwide  because  of  pollution,  and  more  than 
400,000  in  the  EU  alone,  according  to  a  new  study  in  the  Lancet.  Air,  water,  soil  and  workplace 
pollution  are  estimated  to  be  responsible  for  one  in  six  of  all  deaths,  the  Lancet  Commission  on 
Pollution  and  Health  found. 

Most  of  these  deaths  came  from  non-communicable  diseases  such  as  heart  disease,  stroke,  lung 
cancer  and  COPD. 

As  is  the  case  in  other  industrialized  regions,  in  the  EU  air  pollution  is  the  most  harmful  form  of 
pollution  with  280,000  deaths  a  year  from  poor  air  quality.  Earlier  this  month  the  EEA  said  that 
the  number  of  premature  deaths  in  the  EU  attributed  to  exposure  to  N02  pollution  rose  by  7,000 
to  75,000  in  2015,  with  Italy,  the  UK,  Germany,  France  and  Spain  suffering  worst. 
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7.  EEA:  Air  Pollution  Blamed  For  500,000  Early  Deaths  in  Europe  In  2014 

Polluted  air  killed  half  a  million  people  in  Europe  prematurely  in  2014.  So  says  a  report  on  air 
quality  from  the  European  Environment  Agency  in  Copenhagen,  Denmark.  “Air  pollution  is  the 
single  largest  environmental  health  risk  in  Europe,”  says  the  EEA. 

By  far  the  biggest  killer  was  PM2.5.  These  claimed  an  estimated  428,000  premature  deaths 
across  the  41  European  countries  tracked  in  2014.  The  main  source,  contributing  57  per  cent  of 
PM2.5  emissions  in  2015,  was  domestic  wood  burning,  especially  in  Eastern  Europe. 

Nitrogen  dioxide,  mostly  from  vehicle  exhausts,  cut  short  an  estimated  78,000  lives  across  the 
same  41  countries.  Ground-level  ozone  was  the  other  major  killer,  claiming  an  estimated  14,40  0 
lives  prematurely. 

“Heart  disease  and  stroke  are  the  most  common  reasons  for  premature  death  attributable  to  air 
pollution,  and  are  responsible  for  80  per  cent  of  cases,”  the  report  says.  Air  pollution  also 
contributes  to  other  respiratory  diseases  and  cancer,  and  has  non  -lethal  impacts  on  diabetes, 
Alzheimer’s  disease,  pregnancy  and  brain  development  in  children. 

The  two  worst  hotspots  for  PM2.5  pollution  were  Poland  and  northern  Italy,  where  dozens  of  cities 
exceeded  the  EU’s  annual  mean  limit  of  25  nicrograms  of  particles  per  cubicmeter  of  air.  “Poland 
and  the  Po  valley  have  very  bad  pollution,”  says  Alberto  Gonzalez  Ortiz,  the  report’s  lead  author. 

The  worst  offender  was  the  city  of  Krakow  in  Poland,  where  the  PM2.5  value  was  44  micrograms. 
Levels  also  reached  40  micrograms  in  Macedonia.  More  than  a  dozen  Polish  cities  exceeded  30 
micrograms,  as  did  cities  in  northern  Italy  including  Milan,  Padua,  Cremona,  Brescia,  Venice  and 
Turin. 

In  all,  7  to  8  per  cent  of  Europe’s  urban  population  was  exposed  t  o  PM2.5  concentrations  that 
exceeded  the  EU  limit.  But  when  the  World  Health  Organization’s  stricter  limit  of  10  micrograms 
was  used  as  a  benchmark,  between  82  and  85  per  cent  of  urban  Europeans  were  exposed. 

The  UK  saw  an  estimated  37,600  premature  death  s  from  PM2.5  exposure  in  2014.  The  worst 
hotspot  was  16  micrograms,  along  London’s  Marylebone  Road,  followed  by  15  micrograms  on  a 
roadside  in  Haringey,  north  London. 

But  the  UK  also  saw  many  premature  deaths  from  exposure  to  nitrogen  dioxide:  about  14,00  0. 

This  was  compounded  by  widespread  use  of  diesel  fuel  in  vehicles.  In  one  part  of  London,  the 
annual  limit  for  nitrogen  dioxide  was  exceeded  as  early  as  6  January  this  year.  In  September, 
London  mayor  Sadiq  Khan  triggered  the  capital’s  seventh  emergency  air  quality  alert  since  he 
introduced  the  system  a  year  ago.  Impacts  from  nitrogen  dioxide  were  also  high  in  Germany, 
France  and  Spain. 

Overall,  emissions  are  falling,  but  slowly,  says  Ortiz.  He  says  the  air  would  get  cleaner  faster  if 
countries  further  I  imited  their  numbers  of  vehicles,  burned  cleaner  fuels  for  heating  and  created 
more  pedestrianized  areas.  Ortiz  also  recommends  adapting  infrastructure  to  suit  cycling  and 
promoting  wider  use  of  public  transport. 

8.  Diesel  Cars  Lose  Further  Market  Share  in  Germany 
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The  share  of  new  cars  sold  with  diesel  engines  in  Germany  fell  in  September  from  a  year  earlier, 
according  to  data  published  recently,  amid  continuing  concern  about  emissions.  The  104,520  new 
diesel  cars  sold  accounted  for  36%  of  new  registrations,  which  closely  corresponds  with  sales, 
from  45%  in  September  2016,  said  KBA,  Germany's  federal  motor  transport  authority.  Gasoline  - 
fueled  vehicles  rose  to  60%  of  total  new  car  sales,  the  authority  said. 

Diesel  cars  have  been  losing  market  share  in  Germany  in  the  wake  of  the  emissions  cheating 
scandal  at  Volkswagen  AG  that  started  roughly  two  years  ago.  Since  then,  public  concern  has 
grown,  with  some  politicians  calling  for  a  ban  on  diesel  -powered  autos.  Overall  car  sales  in 
Germany  fell  3%  in  September  to  288,100  vehicles,  according  to  data  published  by  German  car 
makers'  association  VDA. 

9.  European  Sales  of  Gasoline-Powered  Cars  Overtake  Diesel:  ACEA 

Sales  of  gasoline-powered  cars  have  overtaken  diesel  in  the  first  half  of  this  year  for  the  first  time 
since  2009,  according  to  the  European  Automobile  Manufacturers  Association  (ACEA).  The  shift, 
following  revelations  that  most  diesel  cars  emit  more  pollutants  on  the  road  than  laboratory  tests 
suggested,  saw  gasoline  car  sales  rise  by  nearly  10  percent  from  the  first  half  of  2016,  compared 
with  an  approximate  4  percent  drop  in  diesel  car  sales  in  the  same  period,  the  group  said. 

Sales  of  “alternative”  vehicles  -  hybrid,  electric,  LPG  (liquefied  petroleum  gas)  and  natural  gas  - 
powered  ones  -  also  rose  by  more  than  35  percent  to  account  for  5.2  percent  of  total  car  sales. 

The  mayors  of  Paris  and  Athens  have  said  they  plan  to  ban  diesel  -engine  cars  in  city  centers  by 
2025  in  the  wake  of  the  emissions  scandal,  while  France  is  also  making  plans  to  reverse  favorable 
tax  treatments  for  diesel.  Some  expect  other  European  governments  to  follow  suit.  Even  car 
manufacturing  centers  Stuttgart  and  Munich  have  mulled  diesel  engine  bans. 

ACEA,  however,  cautioned  the  shift  to  gasoline  engines  could  make  it  tougher  for  Europe  b  meet 
C02  reduction  targets.  “Policy  makers  need  to  be  aware  that  a  sudden  shift  from  diesel 
technology  to  petrol  will  lead  to  an  increase  in  C02  emissions,”  ACEA  Secretary  General  Erik 
Jonnaert  said. 

Jonnaert  also  called  on  governments  to  do  more  to  ush  er  in  “alternative”  cars.  Sales  of  hybrid 
electric  vehicles  rose  by  a  whopping  58  percent  in  the  first  half  of  the  year,  and  electric  sales  rose 
by  37  percent,  but  the  groups  still  account  for  just  2.6  percent  and  1 .3  percent,  respectively,  of 
total  car  sales. 

10.  Copenhagen's  Mayor  Plans  to  Ban  All  New  Diesel  Cars  in  City  By  2019 

Copenhagen’s  mayor  has  announced  plans  to  ban  new  diesel  cars  from  entering  the  Danish 
capital.  As  part  of  a  proposal  to  improve  the  city’s  air  quality,  Frank  Jensen  wants  to  intro  duce 
the  ban  by  1  January  2019.  “It’s  not  a  human  right  to  pollute  the  air  for  others.  That’s  why  diesel 
cars  must  be  phased  out,”  the  56-year-old  told  Danish  newspaper  Politiken. 

The  law  would  only  affect  drivers  of  new  diesel  cars  registered  after  2018, but  Mr.  Jensen  insisted 
it  would  “mean  something  for  the  many,  many  Copenhageners  that  are  affected  by  respiratory 
illnesses”. 

But  any  law  change  would  need  to  win  a  majority  in  the  Danish  parliament. 
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Mr.  Jensen  is  also  pushing  for  further  law  changes  ,  including  a  limit  on  wood  -burning  stoves  in 
the  city,  speeding  up  the  transition  to  electric  buses,  and  forcing  cruise  ships  docked  at  the  city’s 
port  to  run  on  electricity  instead  of  diesel. 

Steffen  Loft,  lead  researcher  in  air  pollution  at  the  Copenh  agen  Institute  for  Public  Health,  called 
the  proposal  an  “important  signal”  but  said  it  did  not  go  far  enough.  "It's  weak.  The  proposal  could 
be  more  restrictive  of  diesel  vans.  Firstly,  you  could  introduce  the  restriction  earlier  than  2019, 
and  you  could  choose  a  stricter  standard.  And  there  are  no  restrictions  on  diesel  -powered  cars, 
in  addition  to  the  new  cars  that  may  be  purchased  after  2019,"  he  told  the  newspaper. 

"It's  not  on  top  of  my  list  for  how  ambitious  it  could  be.  It  is  still  not  in  line  wit  h  other  metropolitan 
environmental  requirements  such  as  Berlin,  Stockholm,  Paris  and  so  on. " 

Around  80  people  die  each  year  in  Copenhagen  due  to  air  pollution  caused  locally,  according  to 
research. 

11.  UK  Car  Sales  Slide  For  A  Sixth  Month  Amid  Falling  Cons  umer  Confidence 

New  car  sales  in  the  UK  fell  for  a  sixth  month  in  September,  leaving  the  market  on  course  for  its 
first  annual  decline  since  2011.  Car  registrations  dropped  by  9.3%  to  426,170,  the  first  time  the 
September  market  has  declined  in  six  years.  The  Society  of  Motor  Manufacturers  (SMMT)  and 
Traders  blamed  declining  consumer  confidence  given  uncertainty  over  Brexit  and  confusion  over 
air  quality  plans.  Sales  of  diesel  cars  crashed  by  21.7%  last  month. 

September,  when  number  plates  change,  is  a  k^  month  for  car  sales.  New  car  registrations  have 
fallen  3.9%  over  the  first  nine  months  of  2017  and  are  expected  to  record  a  fall  over  the  year  as 
a  whole. 

The  SMMT  had  been  expecting  an  annual  decline  but  it  now  looks  as  though  that  drop  may  be 
bigger  than  expected,  a  spokeswoman  said. 

Sales  of  diesel  cars  have  been  falling  for  six  years  and  if  this  trend  continues,  C02  emissions 
from  new  vehicles  could  rise  this  year  for  the  first  time  since  average  C02  emissions  in  Britain 
were  first  recorded  in  2000,  the  SMMT  said. 

Diesel  vehicles  were  long  promoted  as  being  cleaner  than  petrol  cars  but  recent  research 
suggests  that  they  could  be  worse  for  causing  carbon  emissions.  Tax  breaks  have  favored  diesel 
over  petrol,  even  though  they  are  a  leading  emitter  of  the  air  pollutants  nitrogen  oxides  (NOx), 
which  is  responsible  for  many  thousands  of  premature  deaths  in  Europe  each  year. 

This  year,  the  UK  government  announced  that  it  would  ban  all  new  petrol  and  diesel  cars  and 
vans  from  2040.  It  followed  a  similar  announcement  in  France. 

The  biggest  declines  in  September  were  seen  at  opposite  ends  of  the  market  with  sales  of  luxury 
saloons  and  superminis  falling  36.4%  and  21.2%  respectively.  Demand  from  business,  fleet  and 
private  buyers  all  fell  in  September,  down  b  y  5.2%,  10.1%  and  8.8%  respectively.  Demand  for 
new  vans  dropped  4.2%  in  September  to  57,368,  driven  by  a  fall  in  sales  of  smaller  vans.  Sales 
of  pick-ups  and  heavier  van  sales  rose  slightly. 

Credit  insurance  firm  Euler  Hermes  predicts  new  UK  car  sales  wll  fall  5%  this  year  to  3m  vehicles 
and  6%  in  201 8  to  2.8m  after  five  years  of  growth.  The  US  is  the  only  other  global  market  that  will 

11 


EPA-1 9-01 26-A-00007 1 


ED  001620  00001305-00011 


EPA-HQ-20 1 8-002 121 


experience  declines.  Overall,  the  firm  predicts  that  global  vehicle  sales  will  reach  100m  by  2019, 
driven  by  strong  demand  in  China  and  India. 

12.  Paris  Bans  All  Cars  From  the  Whole  City  for  a  Day 

Parisians  and  tourists  were  encouraged  to  stroll  through  the  City  of  Light  on  a  recent  Sunday  as 
officials  banned  cars  from  its  streets  for  a  day.  Paris  has  experimented  with  car  -free  days  in  the 
past,  but  Sunday  marked  the  first  time  the  entire  city  was  handed  over  to  ramblers,  cyclists  and 
roller-bladers.  Only  emergency  vehicles,  buses  and  taxis  were  allowed  on  the  streets  from  1 1 
a.m.  until  6  p.m.  Paris  time. 

Paris  mayor  Anne  Hidalgo  was  elected  on  a  promise  to  curb  air  pollution  and  reduce  car  traffic  in 
the  French  capital,  where  vehicle  emissions  are  often  high. 

The  car-free  day  created  a  potential  headache  for  the  organizers  of  Paris  fashion  week,  who  rely 
on  trucks  to  installand  remove  lavish,  sky's-the-limit  shows.  Worried  fashion  houses  like  Valentino 
sent  out  numerous  email  reminders  to  guests  who  planned  to  arrive  by  car,  reminding  them  to 
organize  alternative  transport. 

The  Paris  couture  federation,  which  supports  the  initiative,  spent  months  working  with  police  and 
local  authorities  to  ensure  events  ran  smoothly. 

13.  Transport  ‘Has  Largest  Green  Impact’  On  Sharing  Economy 

The  transport  sector  can  deliver  the  largest  environmental  benefits  within  the  so  -called  ‘sharing 
economy’  according  to  a  study  by  the  Nordic  Council  of  Ministers,  the  formal  cooperation  forum 
of  Denmark,  Finland,  Sweden,  Norway  and  Iceland. The  research  analyzed  changes  in  consumer 
behavior  associated  with  some  100  sharing  initiatives  in  Nordic  countries  ,  and  their  impacts  in 
terms  of  C02  emissions  and  resource  use. 

It  found  that  initiatives  such  as  car  sharing,  carpooling  and  car  hailing  have  the  biggest  potential 
to  reduce  C02  emissions,  as  they  cut  the  number  of  kilometers  driven  per  household  and  cur  tail 
car  production,  as  well  as  reducing  air  pollution,  noise  and  traffic  congestion.  One  shared  car 
could  replace  up  to  13  personal  cars  and  reduce  the  net  impact  by  130  -1 ,000  kilograms  of  C02 
emissions  per  household  per  year,  according  to  estimates. 

The  sharing  of  private  accommodation  is  also  greener  than  occupying  hotel  rooms,  as  it  lowers 
consumption  of  energy  and  water,  and  production  of  waste.  A  Dutch  study  last  year  flagged  up 
the  potential  of  the  circular  economy,  including  sharing,  to  boost  recyting  and  cut  C02  emissions. 

As  sharing  initiatives  lead  to  savings,  however,  the  Nordic  Council  study  also  found  that  their 
environmental  benefits  might  be  offset  by  increased  spending  on  more  goods  or  other  services 
—  the  so-called  rebound  effect.  For  example,  lower  accommodation  prices  could  lead  to  more  air 
travel. 

Ultimately,  says  the  report,  the  impact  of  these  activities  depends  on  environmental  policies, 
including  taxation.  It  concludes  that  sharing  initiatives  should  be  encouraged  and  all  emission  s 
should  be  priced  or  regulated. 

14.  EP  Vote  on  Charging  Points  ‘A  Blow  to  EV  Infrastructure  Roll-Out’ 
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European  Parliament  negotiators  failed  recently  to  adopt  a  more  ambitious  stance  on  the 
compulsory  installation  of  charging  points  than  one  agreed  earlier  this  year  by  energy  ministers, 
which  the  EU  executive  warned  would  do  little  to  drive  a  switch  from  conventional  to  electric 
vehicles. 

A  report  by  the  parliament’s  industry  and  energy  committee  on  the  European  Commission’s 
proposal  for  reforms  to  the  Ener  gy  Performance  of  Buildings  Directive  (EPBD)  called  for  the 
compulsory  installation  of  at  least  one  charging  point  for  every  ten  parking  spaces  in  non 
residential  buildings  that  are  new  or  undergoing  major  renovation. 

That  is  the  same  as  the  EU  Council  po  sition,  but  while  energy  ministers  agreed  that  every  third 
space  should  also  be  pre -cabled  to  allow  easy  installation  of  a  charging  point,  MEPs  only  called 
for  this  requirement  to  apply  to  every  tenth  spot. 

For  residential  buildings,  neither  the  ITRE  comm  ittee,  nor  energy  ministers  called  for  anything 
beyond  compulsory  pre  -cabling.  By  contrast,  the  EU  executive’s  proposal  tabled  in  November 
2016  called  for  a  charging  point  for  every  tenth  parking  space  in  all  new  commercial  and 
residential  buildings. 

The  pro-reform  Platform  for  Electro  -Mobility  sought  to  put  a  positive  spin  on  the  ITRE  vote  in  a 
statement  “welcoming”  the  report,  which  is  subject  to  formal  adoption  at  a  full  session  of  the 
parliament  in  Strasbourg.  “As  they  are  more  frequented  than  private  buildings,  large  non  - 
residential  buildings  ensure  high  visibility  for  and  intensive  use  of  EV  charging  points,”  said  the 
group,  which  comprises  mainly  environmental  NGOs  and  electricity  industry  companies.  It  also 
welcomes  provisions  supported  by  MEPs  that  would  simplify  permitting  procedures  and 
clarification  that  the  rules  for  non -residential  should  also  apply  to  mixed-use  buildings. 

The  vote  came  a  day  after  EU  climate  and  energy  commissioner  Miguel  Arias  Canete  warned 
that  the  EPBD  was  the  only  instrum  ent  EU  lawmakers  had  to  increase  the  charging  of  electric 
vehicles  in  private  buildings.  “Today  we  are  in  a  chicken  and  egg  situation,  where  the  sale  of 
electric  vehicles  is  being  held  back  by  the  lack  of  charging  points  -  and  investment  in  charging 
points  is  low  because  of  the  limited  sales  of  electric  vehicles,”  Canete  said. 

15.  Claim:  Zero-Emissions  Transport  Policy  ‘Will  Cost  Jobs’ 

One  in  three  European  automotive  jobs  could  be  lost  due  to  decarbonization  policy,  industry  and 
union  leaders  have  warned  fol  lowing  publication  of  a  European  Commission  report 
recommending  a  move  to  a  zero -emissions  sector.  In  the  report,  the  multi  -stakeholder  group  on 
the  competitiveness  and  sustainable  growth  of  the  automotive  industry  called  for  an  EU  industrial 
policy  agenda  “aligned  strongly”  with  the  2030  climate  and  energy  targets. 

It  recommended  rapid  implementation  of  the  Alternative  Fuels  Infrastructures  Directive,  revision 
of  post-2020  C02  targets  and  measures  to  stimulate  faster  uptake  of  zero -emissions  vehicles. 

The  report  also  called  for  policies  in  support  of  the  mass  production  of  batteries  and  cells  in 
Europe,  and  measures  to  increase  demand  for  low  and  zero  -emissions  vehicles,  including 
“ambitious  fleet  targets  for  heavy  duty  vehicles”  and  registration  quotas  for  public  authorities. 

In  a  joint  statement,  associations  representing  car  manufacturers,  car  suppliers  and  trade  unions 
said  they  supported  the  report  but  warned  of  the  “risks”  of  a  binding  mandate.  They  said  the  report 
failed  to  examine  the  social  and  employment  effects  of  a  decarbonization  policy. 
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Environmental  groups  welcomed  the  report’s  proposals.  Speaking  at  the  launch  of  the  report, 
William  Todts,  executive  director  of  environmental  NGO  Transport  &  Environment,  said  the 
recommendations  “provide  i  mportant  actions  to  secure  a  more  sustainable  automotive  industry 
and  mobility  in  the  EU”. 

16.  Auto  Industry  Seeks  Policy  Support  for  EVs 

Car  manufacturers  have  called  on  the  European  Commission  to  promote  the  sale  of  electric 
vehicles  in  legislative  proposals  setting  post-2020  limits  on  fuel  consumption  and  C02  emissions 
for  cars  and  vans.  The  only  EU  countries  where  electrically  charged  vehicles  accounted  for  more 
than  one  per  cent  of  overdl  sales  last  year  were  those  with  a  GDP  per  capita  in  excess  o€30,000, 
the  European  Automobile  Manufacturers  Association  (ACEA)  said. 

“Many  people  take  the  Norwegian  market  as  a  benchmark.  But  just  like  its  €64,000  GDP,  more 
than  twice  the  EU  average,  Norway’s  ECV  share  of  29%  is  an  exception  in  Europe,”  ACEA 
secretary  general  Erik  Jonnaert  said. 

The  highest  market  share  in  the  EU  was  seen  in  Sweden,  on  3.6%  last  year.  The  UK  and  France 
came  joint  second,  with  combined  sales  of  just  over  66,000  units  r  epresenting  a  market  share  of 
1.4%. 


Sales  of  electric  vehicles  were  close  to  zero  in  less  wealthy  countries,  with  Bulgaria,  Greece  and 
Estonia  shifting  only  88  units  between  them  in  2016,  according  to  ACEA's  figures.  “This  should 
be  a  wake-up  call  for  policymakers,”  Jonnaert  said.  Future  decarbonization  measures  should  be 
inclusive,  rather  than  assuming  that  all  countries  are  in  the  same  position  as  a  handful  of 
advanced...  markets”. 

The  Commission  is  committed  to  a  switch  to  electric  vehicles,  and  recentlycriticized  governments 
and  MEPs  for  watering  down  proposals  for  making  the  installation  of  charging  points  mandatory 
in  new  buildings. 

Jonnaert  concluded  that  the  final  e  -car  product,  “no  matter  how  good  it  is”,  is  not  sufficient  to 
create  demand,  and  ca  lied  on  the  EU  executive  to  “take  this  into  account”  when  formulating  its 
upcoming  proposal  on  car  emissions. 

The  petrol  and  diesel  sector,  meanwhile,  fought  its  own  corner.  The  trade  association  Fuels 
Europe  called  on  senior  Commission  officials  to  base  EU  policy  on  lifecycle  emissions  -  which  a 
recent  survey  suggests  would  still  favor  electric  cars  -  rather  than  the  C02  content  of  exhaust 
fumes. 

The  lobby  group’s  director  John  Cooper  argued  in  a  letter  dated  30  October  that  “the  current 
regulatory  framework  for  evaluating  C02  emissions  is  somehow  misleading  consumers  into 
thinking  that  choosing  an  EV  [electric  vehicle]  results  in  no  emissions.”  “Accordingly  we  call  on 
the  Commission  to  resist  requests  to  mandate  a  quota  of  EVs  and  to  keep  true  to  its  principles  of 
being  technology  neutral,”  Cooper  wrote  to  Commission  president  Jean  -Claude  Juncker  and  the 
relevant  commissioners. 

In  fact,  officials  within  the  EU  executive  have  already  ruled  out  a  quota  specific  to  electric  vehicles, 
at  least  when  speaking  off  the  record.  Electricity  generators  are  now  pushing  for  a  European 
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quota  for  zero  -emission  vehicles  (ZEVs),  which  would  include  other  technologies  such  as 
hydrogen  fuel  cells. 

17.  Hamburg  Port  Reviews  Fee  Structure  To  Reward  Greener  Vessels 

Less  polluting  vessels  will  pay  lower  charges  to  use  the  port  of  Hamburg  under  a  proposed  review 
of  fees  that  was  announced  recently.  From  1  January  2018,  it  is  proposed  that  a  component  of 
the  fees  charged  on  vessels  entering  Hamburg  port  will  be  based  on  their  Interna  tional  Air 
Pollution  Prevention  (IAPP)  certificate  rating,  the  port  authority  said. 

Vessels  will  pay  an  additional  charge  on  top  of  a  base  rate  if  they  fail  to  present  an  IAPP  certificate 
or  their  rating  is  poor,  while  vessels  with  a  good  rating  will  be  g  ranted  a  discount. 

Five  existing  “green  rebates”  —  Environmental  Ship  Index  (ESI)  certification,  the  use  of  Liquid 
Natural  Gas  (LNG)  and  renewable  electricity,  and  “Green  Award"  or  “Blue  Angel"  certification  — 
will  be  integrated  into  the  new  scheme.  Such  rebates  are  proven  to  work,  the  port  authority  said. 
Worldwide  some  6,000  vessels  are  ESI  certified,  and  20%  of  calls  into  the  port  of  Hamburg  are 
from  “greener  vessels”  than  regulations  require. 

An  EU  study  in  June  found  that  port  charges  have  a  signifi  cant  potential  to  reduce  emissions. 

The  proposal  is  due  for  approval  by  the  Hamburg  city  parliament. 

18.  EU  Sets  Out  Green  Measures  in  €550m  Oceans  Package 

The  European  Commission  has  announced  a  slew  of  measures  targeting  environmental  impacts 
on  the  seas.  The  £550m  package,  announced  at  its  Our  Ocean  conference  in  Malta,  is  aimed  at 
tackling  growing  ocean  challenges  such  as  plastic  pollution,  protection  of  marine  life  and  climate 
change. 

Almost  half,  €250m,  was  pledged  to  fund  marine  and  maritime  research  in  2017,  including  €40 
million  to  support  low -emission  and  advanced  waterborne  transport.  More  than  €30  million  was 
earmarked  for  marine  energy. 

The  EU  executive  will  also  invest  €10m  in  setting  up  maritime  technology  cooperation  centers 
with  the  International  Maritime  Organization  in  Africa,  Asia,  the  Caribbean,  Latin  America  and  the 
Pacific  to  foster  improved  energy  efficiency  in  shipping. 

A  further  €1.5m  will  be  targeted  at  reducing  black  carbon  emissions  in  the  Arctic,  with  another 
€600,000  going  to  environmental  projects  in  the  region. 

Another  measure,  among  a  list  of  36  in  the  package,  was€60m  in  funding  over  2018-2019  for  the 
All-Atlantic  Ocean  Research  Alliance,  with  partners  such  as  Brazil  and  South  Africa. 

19.  Danish  EPA  Doing  Good  Job  on  Sulfur  Monitoring  of  Shipping 

The  Danish  Environmental  Protection  Agency  (EPA)  is  doing  a  good  job  on  monitoring  shipping 
in  the  North  Se  a  and  the  Baltic  Sea  area,  Sara  Ropke  of  the  Danish  EPA  has  said.  With  19 
companies  reported  to  the  authorities  so  far,  Ropke  toldreporters  that  the  agency,  which  operates 
two  sniffers  able  to  detect  sulfur  emissions,  is  doing  more  than  it  is  required  to  do  under  the 
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regulations,  adding  that  the  sniffers  -  one  on  the  Great  Belt  Bridge  and  the  other  from  a  helicopter 
-  used  to  monitor  shipping  emissions  do  not  form  part  of  its  EU  obligations. 

Ropke  said  that  funding  to  monitor  emissions  from  shipping  operating  in  the  North  and  Baltic  Sea 
area  at  the  current  level  is  in  place  for  next  year.  The  agency  recently  referred  two  more  shipping 
companies  to  the  Danish  Police. 

However,  it  will  not  be  naming  the  companies.  "We  don't  think  it  is  our  role  to  name  com  panies 
as  that  can  be  seen  as  an  extra  penalty,"  she  said.  But  if  the  police  choose  to  do  so  that  is  a 
different  matter. 

Since  2015,  the  sulfur  cap  in  emission  control  areas  (ECA)  is  set  at  0.1%  while  from  2020,  the 
global  cap  on  bunker  fuel  outside  ECA  falls  to  0.5%. 

Bunker  and  shipping  companies  have  raised  concerns  over  a  level  playingfield  being  maintained 
once  the  regulations  come  into  force.  Without  effective  compliance,  unfair  competitive  practices 
could  emerge,  they  say. 

20.  NGOs  Welcome  EP’s  Call  for  2050  Zero-Emissions  Goal 

The  EU  executive  should  develop  by  mid  -2018  a  strategy  to  cut  its  net  C02  emissions  to  zero, 
the  European  Parliament  agreed  in  a  resolution  adopted  ahead  of  UN  climate  talks  in  Bonn.  Under 
the  2015  Paris  Agreement,  all  parties  are  expected  to  communicate  their  long  -term  climate 
strategies  by  2020. 

Wendel  Trio,  the  director  of  Climate  Action  Network  (CAN)  Europe  said  MEPs  were  right  to 
recognize  that  the  EU's  current  2030  emissions  reduction  target  of  40%  compared  to  1 990  levels 
is  not  in  line  with  the  commitments  made  in  Paris.  “We  hope  the  message  will  get  through  to  EU 
governments,  who  are  at  the  moment  doing  the  exact  opposite  by  watering  down  the  already  low 
national  targets  under  the  Effort  Sharing  Regulation  (ESR),”  Trio  said. 

MEPs  agreed  their  position  on  the  ESR  in  June,  and  environment  ministers  are  expected  to  adopt 
their  general  approach  at  an  EU  Council  meeting  on  13  October.  “So  far  EU  countries  have  turned 
a  blind  eye  to  the  need  to  increase  emission  reductions  und  er  the  ESR,  and  instead  have 
advocated...  loopholes  that  will  lower  the  already  weak  30%  target  under  the  ESR  to  a  mere 
23%, ”  Trio  said. 

The  resolution  adopted  ahead  of  the  COP23  summit  also  called  for  concrete  EU  and  international 
commitments  to  increase  financing  for  climate  action.  “Lending  and  investment  practices  should 
be  in  line  with  the  well  below  2°C  target,  including  divesting  from  fossil  fuels  and  phasing  out 
export  credits,”  the  parliament  said  in  a  statement  after  the  vote. 

With  moves  to  streng  then  the  EU  emissions  trading  system  well  under  way  -  albeit  with 
differences  between  the  parliament  and  EU  member  states  yet  to  be  bridged-  the  resolution  also 
welcomed  developments  worldwide  to  introduce  such  cap-and-trade  schemes,  noting  that  18  are 
in  operation  across  four  continents. 

In  a  resolution  broadly  in  line  with  the  motion  endorsed  last  month  by  its  environment  committee, 
the  European  Parliament  also  endorsed  a  move  to  censure  the  US  over  its  decision  to  withdraw 
from  the  Paris  Agreement,  describing  the  Trump  administration’s  move  as  “a  step  backwards”. 
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The  social  democratic  S&D  group  said  the  resolution  should  serve  as  a  guide  for  the  G20  nations 
and  the  European  Union,  and  also  called  for  the  status  of  “climate  refugees”  to  be  recognized 
internationally.  "The  impact  of  climate  change  on  migration  can  no  longer  be  ignored.  According 
to  the  UN,  environmental  changes  will  lead  to  the  forced  displacement  of  250  million  people  by 
2050,”  MEP  Gilles  Pargneaux  said. 


21.  EU  Leads  Global  C02  Emissions  Decoupling  Trend 
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C02  emissions  stalled  at  both  global  and  EU  level  in  2016  while  the  economy  kept  growing,  new 
data  show.  These  are  the  findings  of  a  forthcoming  study  by  PBL  in  the  Netherlands  and  a  report 
by  the  European  Commission’s  Joint  Research  Centre. 

The  EU’s  economy  grew  by  1.9%  year  -on-year  but  carbon  emissions  increased  only  by  0.2%. 
The  UK  and  Bulgaria  saw  the  biggest  falls  in  C02  emissions,  with  -6.4%  and  -6.0%  respectively. 
Alongside  Brazil,  which  saw  a  reduction  of  6.1%,  these  countries  saw  the  largest  falls  worldwide, 
according  to  the  Dutch  agency. 

Globally,  greenhouse  gas  emissions  increased  by  half  a  percentage  point,  against  GDP  growth 
of  about  3%.  This  means  “the  2016  emission  increase  was  the  slowest  sin  ce  the  early  1990s, 
except  for  global  recession  years”,  the  PBL  summary  report  finds.  The  full  report  w  as  published 
ahead  of  the  COP23  Bonn  meeting  in  early  November. 

Non-C02  emissions,  which  make  up  28%  of  total  emissions,  grew  the  most  according  to  thePBL. 
Methane  has  the  largest  share  in  this  category,  constituting  about  19%  of  global  emissions.  Its 
main  sources  are  fossil  fuel  production  (25%),  cattle  (23%)  and  rice  production  (10%).  Other  nor> 
C02  emissions  come  from  nitrous  oxide  and  fluorinated  gases. 
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C02  emissions  fell  because  of  changes  in  the  energy  mix,  mainly  the  decline  of  coal  and  the 
uptake  of  renewables.  C02  emissions  from  cement  and  lime  production  however  increased  by 
6.4%,  almost  double  the  year-on-year  increase  recorded  in  2015,  the  JRC  found. 

The  research  also  shows  that  C02  emissions  in  the  EU  are  now  20.8%  lower  than  they  were  in 
1990  and  17.9%  less  than  in  2005.  The  EU’s  global  share  last  year  remained  stable  at  9.6%. 

22.  Second  Audi  Employee  Arrested  In  Germany  in  Emissions  Probe 

Prosecutors  have  arrested  a  second  Audi  employee  in  connection  with  the  automaker's  emissions 
scandal  and  increased  the  number  of  suspects  in  a  related  investigation. 

Audi  admitted  in  November  2015,  two  months  after  parent  Volkswagen  Group's  diesel  emissions 
scandal  broke,  that  its  3.0  -liter  V -6  diesel  engines  were  fitted  with  an  auxiliary  control  device 
deemed  illegal  in  the  United  States. 

U.S.  authorities  are  seeking  to  extradite  a  former  Audi  manager  arrested  in  July  in  connection 
with  the  diesel  investigation.  The  man,  who  in  Germany  can  only  be  identified  as  "Giovanni  P,"  is 
presumably  Giovanni  Pamio.  He  has  been  charged  in  the  U.S.  with  conspiring  to  defraud  U.S. 
regulators  and  consumers  through  software  designed  to  cheat  emissions  tests  in  thousands  of 
Audis. 

Wolfgang  Hatz,  former  Research  and  Development  chief  at  Porsche  and  head  of  powertrain 
development  at  Audi  and  parent  Volkswagen  in  previous  roles,  was  taken  into  custody,  a  person 
said,  marking  the  first  arrest  of  a  former  board  member  of  one  ofVolkswagen’s  units  in  Germany. 

Hatz  left  Porsche  last  year,  having  been  suspended  since  Volkswagen’s  emissions  test -cheating 
scandal  broke  in  September  2015.  Investigations  found  no  evidence  against  him,  Porsche  said  in 
May  2016. 

Mr.  Hatz  was  reportedly  close  to  former  VW  chief  executive,  Martin  Winterkorn,  who  has  denied 
any  knowledge  of  the  "defeat  devices"  which  allowed  vehicles  to  artificially  reduce  emissions 
during  tests  before  their  existence  was  exposed  publicly. 

Audi  has  no  knowledge  of  the  arres  t  and  continues  to  cooperate  with  authorities,  a  spokesman 
said. 

German  business  daily  Handelsblatt  first  reported  the  arrest  and  Sueddeutsche  Zeitung  disclosed 
Hatz’s  identity. 

Audi  admitted  in  November  2015,  two  months  after  parent  Volkswagen’s  diesefemissions  scandal 
broke,  that  its  3.0  liter  V6  diesel  engines  were  fitted  with  an  auxiliary  control  device  deemed  illegal 
in  the  United  States. 

In  March,  Munich  prosecutors  searched  offices  at  the  carmaker’s  Ingolstadt  base,  where  about 
44,000  workers  are  employed,  and  the  premises  of  Jones  Day,  a  U.S.  law  firm  hired  by 
Volkswagen  to  lead  an  investigation  into  the  emissions  scandal. 

Four  months  later  the  U.S.  Justice  Department  said  it  had  charged  a  former  Audi  manager  with 
directing  employees  at  the  comp  any  to  design  software  to  cheat  U.S.  emissions  tests  in 
thousands  of  Audi  diesel  cars.  The  former  Audi  manager,  Italian  citizen  Giovanni  Pamio,  was 
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subsequently  arrested  by  Munich  prosecutors  on  suspicion  of  fraud  and  false  advertising  in 
connection  with  the  carmaker’s  emissions  scandal.  Pamio  remains  in  custody  pending  ongoing 
German  investigations  and  an  extradition  request  by  U.S.  authorities. 

NORTH  AMERICA 

23.  Wehrum  Dodges  Calls  on  California  GHG  Waiver,  Signaling  Ongoing  Fight 

William  Wehrum,  the  nomin  ee  tapped  to  lead  EPA's  air  office,  sidestepped  calls  from  Senate 
Democrats  during  his  confirmation  hearing  to  reverse  his  stance  in  the  Bush  administration  to 
deny  California's  request  for  a  Clean  Air  Act  waiver  to  enforce  its  own  vehicle  greenhouse  gas 
rules,  underscoring  the  ongoing  battle  between  the  state  and  the  Trump  EPA  over  the  state's 
rules. 

The  issue  surfaced  at  an  October  4  Senate  environment  committee  confirmation  hearing  for 
Wehrum,  during  which  Democrats  entered  into  the  record  two  documents  on  the  issue  --  a  March 
2006  email  from  Wehrum  to  EPA  staff  proposing  to  deny  California's  then  -pending  request,  as 
well  as  a  2008  report  from  Democrats  on  the  House  oversight  committee  detailing  internal  agency 
push-back  to  that  idea  during  the  Bush  administration. 

At  the  time  he  wrote  the  email,  Wehrum  was  acting  EPA  air  chief,  though  he  had  left  the  agency 
by  the  time  it  ultimately  decided  to  reject  the  waiver  request  in  March  2008.  The  Obama 
administration  ultimately  reversed  the  decision  in  July  2009. 

During  the  confirmation  hearing,  Sen.  Kamala  Harris  (D  -CA)  asked  Wehrum  if,  during  any 
contemporary  review  of  California's  waiver,  he  would  "heed  the  advice  of  career  staff  and 
recognize  and  preserve  California's  authority  to  issue  its  own  new  motor  veh  icle  standards." 

Wehrum  declined  to  answer,  and  instead  said  he  would  commit  to  "understand  that  provision  [of 
the  air  law]  as  much  as  possible,  and  implement  it  as  faithfully  as  possible."  He  said  air  act  section 
209  allows  California  to  enforce  its  own  vehicle  emissions  standards  "in  appropriate 

circumstances." 

But  Wehrum's  2006  email  to  EPA's  vehicle,  air  and  general  counsel  offices  underscores  that,  at 
the  time,  he  was  not  inclined  to  grant  such  waivers.  "I  think  we  should  assert  the  existence  of 
preemption  and  propose  to  deny  the  waiver  based  on  the  absence  of  compelling  and 
extraordinary  conditions,"  Wehrum  wrote.  That  alludes  to  a  legal  test  under  section  209  under 
which  EPA  has  typically  granted  California's  request  for  waivers  to  enforce  its  vehic  le  emission 
rules  upon  the  state's  assertion  that  its  air  quality  problems  are  particularly  bad  and  thus  require 
tougher  standards. 

The  email  was  written  when  the  Bush  administration  was  resisting  pressure  to  establish  GHG 
controls  and  before  the  Supreme  Court  issued  its  landmark  2007  decision  in  Massachusetts  v. 
EPA  that  affirmed  that  GHGs  fit  the  definition  of  a  regulated  "air  pollutant,"  setting  the  stage  for 
federal  vehicle  GHG  rules. 

Wehrum  further  wrote  that  "this  determination  would  be  specific  to  the  GHG  standard"  and  would 
not  apply  to  other  aspects  of  California's  program  related  to  low  emission  vehicle  (LEV) 
requirements. 
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Clean  Air  Act  section  209  says  that  EPA  must  grant  a  waiver  request  if,  among  other  things,  the 
state  needs  the  regulations  to  "meet  compelling  and  extraordinary  circumstances."  The  statute 
sets  out  a  deferential  standard  for  California,  requiring  the  agency  to  show  that  the  state's 
assertions  are  incorrect.  The  Bush  administration  denied  the  request,  arguing  that  California  must 
demonstrate  that  a  specific  standard  --  not  its  vehicle  program  as  a  whole  --  is  necessary  to  meet 
the  compelling  and  extraordinary  test. 

The  agency  at  the  time  found  that  the  section  was  not  "intended  to  allow  California  to  promulgate 
state  standards  for  emissions  from  new  motor  vehicles  designed  to  address  global  climate  change 
problems"  and  that  "the  effects  of  climate  change  in  California  are  [not]  compelling  and 
extraordinary  compared  to  the  effects  in  the  rest  of  the  country." 

Before  courts  could  issue  a  ruling  on  that  issue,  the  Obama  EPA  reversed  course  and  granted 
California  its  waiver.  It  cited  both  California's  need  for  its  overall  vehicle  program  as  well  as  threats 
the  states  face  from  climate  change,  which  worsens  the  state's  local  air  poll  ution  problems. 

Numerous  legal  experts  have  argued  that  Trump  EPA  would  face  an  extremely  high  legal  bar  in 
reversing  the  Obama  EPA's  move,  at  least  for  California's  vehicle  program  to  model  year  2025, 
in  part  because  the  agency  would  have  to  reverse  an  already-granted  waiver. 

EPA  Administrator  Scott  Pruitt  has  said  the  current  waiver  is  not  currently  under  review,  though 
he  has  declined  to  say  if  the  agency  will  back  California's  authority. 

Even  during  the  Bush  administration,  its  ultimate  decision  to  d  eny  the  waiver  request  came 
against  strong  recommendations  from  EPA  career  staff  to  grant  the  request.  They  argued  there 
were  not  "any  good  arguments  against  granting  the  waiver,"  according  to  an  internal  briefing 
referenced  in  the  2008  House  oversight  com  mittee  report.  "All  of  the  arguments  discussed  here 
[to  deny  the  waiver]  are  likely  to  lose  in  court  if  we  are  sued.  The  arguments  here  are  the  best  of 
a  bad  lot." 

The  briefing  discussed  options  including  but  not  limited  to  asserting  a  lack  of  compelling  and 
extraordinary  conditions.  It  described  all  of  them  as  having  "high  to  very  high  legal  vulnerability." 

24.  Vehicle  GHG  Rules  Become  Major  Flashpoint  for  Climate  Damages  Fight 

The  Trump  administration's  review  of  vehicle  greenhouse  gas  and  fuel  economy  rtes  is  becoming 
a  major  flashpoint  over  the  White  House's  efforts  to  diminish  the  role  of  monetized  climate  benefits 
in  regulatory  cost -benefit  analysis,  with  environmentalists  essentially  threatening  litigation  over 
any  failure  to  account  for  increased  GHGs  due  to  weakening  the  vehicle  standards. 

The  warnings  surface  in  comments  from  several  major  environmental  groups  to  the  National 
Highway  Traffic  Safety  Administration  (NHTSA)  as  it  develops  a  National  Environmental  Policy 
Act  (NEPA)  review  to  inform  it  s  plan  to  revisit  preliminary  vehicle  fuel  economy  standards  in  the 
years  leading  up  to  model  year  2025. 

The  comments  highlight  the  regulatory  stakes  involved  in  the  assumptions  Trump  officials  use  to 
reconsider  their  vehicle  GHG  and  fuel  economy  rules  -  including  whether  NHTSA  measures  the 
impact  of  its  pending  rulemaking  compared  with  already  final  MY21  standards  or  instead  with  the 
preliminary,  “augural”  MY25  requirements  that  are  generally  aligned  with  final  standards  issued 
by  EPA  and  California. 
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But  the  issue  could  also  surface  in  the  Trump  EPA's  upcoming  proposal  to  repeal  the  Clean  Power 
Plan,  as  well  as  other  administration  rules  to  delay  or  repeal  other  Obama-era  climate  rules,  such 
as  methane  standards  for  oil  and  gas  facilities. 

“NHTSA  must  q  uantify  and  monetize  the  climate  change  effects  caused  by  any  changes  it  may 
propose  to  the  stringency  level  of  the”  MY22  -25  standards,  says  September  25  comments  from 
roughly  a  dozen  environmental  and  public  interest  groups.  Groups  joining  these  comments 
include  Natural  Resources  Defense  Council  (NRDC),  Public  Citizen,  Environmental  Defense 
Fund  (EDF),  American  Council  for  an  Energy  -Efficient  Economy,  Union  of  Concerned  Scientists 
(UCS),  Sierra  Club,  Center  for  Auto  Safety,  and  others. 

Specifically,  the  groups  say  that  President  Trump's  March  executive  order  that  disbanded  an  inter 
agency  working  group  (IWG)  that  developed  the  social  cost  of  carbon  (SCC)  metric  to  quantify 
the  benefits  of  reducing  GHGs  does  not  remove  an  administrative  and  legal  requiremen  t  to 
calculate  such  climate  damages. 

Trump's  order  disbanded  the  IWG  and  generally  barred  agencies  from  using  the  SCC  in  cost 
benefit  calculations,  though  a  top  Office  of  Management  and  Budget  (OMB)  official  has  since  said 
that  the  administration  is  “trying  to  figure  out  a  good,  rigorous  technical  way”  of  calculating  carbon 
dioxide  damages  in  rules'  cost -benefit  analysis,  though  any  new  estimates  are  likely  to  be  lower 
than  what  the  prior  administration  calculated. 

But  environmentalists  say  that  “Any  downward  deviation  from  the  IWG's  range  of  SCC  estimates 
would  be  arbitrary  and  capricious,”  arguing  that  ignoring  the  SCC  would  contradict  language  in 
OMB  guidance,  known  as  Circular  A-4,  that  requires  use  of  the  best  currently  available  data  and 
methodologies. 

The  significance  of  the  SCC  argument  becomes  particularly  clear  when  read  in  tandem  with 
another  of  the  groups'  demands  --  that  NHTSA  treat  final  EPA  and  California  MY22  -25  vehicle 
standards  as  the  regulatory  baseline,  or  “no  action  alternative”  in  itsNEPA  review.  Doing  so  would 
mean  measuring  the  impact  of  NHTSA's  pending  fuel  economy  rulemaking  --  and  any 

corresponding  changes  to  EPA's  GHG  rules  --  in  comparison  with  the  current  vehicle  GHG  and 
preliminary  fuel  economy  standards. 

As  such  expected  concessions  to  automakers  would  then  show  up  as  GHG  increases,  and  thus 
increased  climate  damages  and  reduced  benefits,  with  similar  implications  for  calculating 
damages  from  non-GHG  pollutants  or  lost  oil  savings  benefits  from  relaxed  rules. 

While  only  a  f  raction  of  the  original  rule's  benefits  are  tied  to  the  SCC  --  most  are  tied  to 
consumers'  fuel  savings  --  omitting  such  benefits  would  make  it  marginally  easier  to  justify  weaker 
fuel  economy  limits. 

Additionally,  a  successful  push  by  environmentalists  to  force  the  administration  to  incorporate  the 
SCC  into  the  vehicle  rules  would  serve  as  an  important  precedent  as  EPA  and  other  agencies 
seek  to  roll  back  a  host  of  major  climate  regulations. 

Separate  September  25  comments  from  a  similar  collection  of  gro  ups,  which  are  solely  focused 
on  the  SCC  issue,  seek  to  refute  claims  in  NHTSA's  regulatory  notice  that  it  is  not  required  to 
monetize  climate  change  effects,  and  that  doing  so  would  be  too  difficult.  “Under  legal  standards 
for  rational  decision-making,  agencies  must  monetize  important  greenhouse  gas  effects  when  the 
decisions  are  grounded  in  cost-benefit  analysis,”  the  comments  say. 
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Regarding  NHTSA's  claim  that  climate  impacts  are  “difficult  to  quantify,”  the  groups  say:  “It  is  not: 
the  social  cost  of  gre  enhouse  gas  protocols  provide  a  thorough,  quantitative  treatment  of 
uncertainty,  including  uncertainty  relating  to  temperature  changes,  environmental  impacts,  and 
the  translation  of  those  impacts  into  monetary  estimates.” 

Groups  filing  those  comments  are  EDF,  NRDC,  Sierra  Club,  UCS  and  the  Institute  for  Policy 
Integrity  at  New  York  University. 

25.  OMB  Begins  Review  of  EPA  Proposal  to  Repeal  Glider  Truck  GHG  Limits 

The  White  House  Office  of  Management  &  Budget  (OMB)  is  beginning  its  pre  -publication  review 
of  a  draft  Trump  EPA  proposal  to  repeal  greenhouse  gas  emission  reduction  requirements  for  so- 
called  "glider  kits”  that  were  included  in  the  Obama  administration's  Phase  2  GHG  rule  for 
medium-  and  heavy-duty  trucks. 

According  to  OMB's  website,  it  received  EP  A's  draft  proposal  on  October  20.  The  proposal  is  an 
outgrowth  of  the  Trump  administration's  reconsideration  of  the  heavy-duty  GHG  rule  as  it  pertains 
to  glider  vehicles  and  trailers,  which  EPA  announced  in  August. 

The  plan  appears  aimed  only  at  gliders,  which  are  incomplete  trucks  sold  without  powertrains  that 
are  intended  to  be  used  with  refurbished  engines.  It  is  not  clear  if  and  when  EPA  plans  to  move 
forward  with  a  rule  regarding  GHG  limits  for  trailers,  which  the  Obama  EPA  regulated  for  the  first 
time  in  its  Phase  2  rulemaking. 

The  agency  does  not  have  a  description  of  the  rulemaking  on  its  website.  The  title  of  the  proposal 
is,  “Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits.” 

Both  the  glider  and  trailer  manufa  cturing  sectors  say  EPA  lacks  authority  to  regulate  their 
equipment  at  all,  arguing  the  products  are  not  self-propelled  “motor  vehicles”  subject  to  Clean  Air 
Act  limits.  The  Obama  EPA  disagreed  with  those  claims,  and  ultimately  regulated  the  equipment 
in  its  Phase  2  regulation. 

Citing  those  legal  claims,  both  sectors  petitioned  EPA  to  reconsider  aspects  of  the  rule  that  apply 
to  their  sectors.  In  addition,  a  trailer  manufacturer  group  is  pursuing  a  lawsuit  against  the  rule, 
and  has  asked  an  appellate  courtto  pause  those  requirements  after  EPA  refused  to  take  that  step 
when  it  granted  the  reconsideration  petitions. 

GHG  cuts  tied  to  the  trailer  standards  are  estimated  to  provide  up  to  9  percent  of  the  rule's  overall 
emission  reductions.  It  is  not  clear  how  much  of  the  rule's  emission  cuts  could  be  at  risk  if  the 
agency  scraps  the  standards  for  gliders.  That  sector  is  not  a  major  portion  of  the  market  but  has 
been  growing  in  recent  years. 

The  broader  trucking  industry  has  opposed  reopening  the  requirements,  and  some  officials  are 
questioning  why  the  business-friendly  Trump  administration  is  responding  to  complaints  from  the 
relatively  smaller  sectors,  rather  than  listening  to  advice  from  the  vast  majority  of  the  trucking 
industry,  which  supports  the  current  regulation  as  a  whole. 

Repealing  GHG  limits  for  gliders  could  cause  two  concerns  for  other  truck  makers. 
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□  First,  it  is  not  clear  whether  EPA  would  shift  the  compliance  burden  that  otherwise  would 
have  been  borne  by  glider  vehicles  onto  manufacturers  of  traditional  vehicles,  or  whether 
the  agency  would  reduce  the  overall  amount  of  emissions  that  the  rule  would  cut. 

O  Second,  the  move  could  give  gliders  an  edge  in  the  market  because  they  would  face  no 
costs  to  comply  with  the  rule  while  other  truck  manufacturers  would  continue  to  face 
significant  compliance  costs. 

Environmental  groups,  which  have  charged  that  gliders  take  advantage  of  a  regulatory  “loophole,” 
are  almost  certain  to  oppose  any  EPA  move  to  soften  requirements  for  the  vehicles  out  of  concern 
that  the  rule's  overall  GHG  benefits  might  be  reduced. 

The  glider  “kits”  allow  older,  refurbished  engines  to  be  installed  that  do  not  meet  current  emission 
requirements.  In  addition  to  its  claim  that  the  kits  are  not  seHpropelled  vehicles,  the  glider  industry 
also  argues  that  fully  assembled  glider  vehicles  are  not  “new”  trucks.  EPA's  authority  under  air 
act  section  202  is  limited  to  new  vehicles. 

However,  EPA  wanted  to  include  them  in  the  regulation  because  their  emissions  can  be  20  -40 

times  higher  than  state-of-the-art  engines,  according  to  agency  data.  The  agency  has  predicted 
that  the  growing  glider  sector  could  add  as  many  as  10,000  trucks  annually  —  data  the  glider 
sector  questioned  in  its  petition  for  the  agency  to  reconsider  the  truck  GHG  rule's  stand  ards  for 
gliders. 

The  rule  allows  a  limited  number  of  gliders  with  old  engines  to  continue  to  come  to  market  and 
requires  the  manufacturers  to  move  to  newer  technology  over  time.  The  limited  numbers  seek  to 
halt  any  efforts  by  fleets  to  circumvent  the  pha  se  2  rules  and  continue  to  buy  cheaper,  higher  - 
emitting  emissions  technology. 

Paul  Billings,  vice  president  for  policy  and  advocacy  for  the  American  Lung  Association,  noted 
the  EPA’s  own  data  said  up  to  1 ,600  premature  deaths  would  be  avoided  by  controlhg  emissions 
of  glider  kits.  “This  is  not  an  exemption.  This  is  literally  a  loophole  big  enough  to  drive  the  biggest, 
dirtiest  truck  you’ve  ever  seen  through,”  Billings  said. 

26.  Court  Pauses  EPA's  GHG  Trailer  Standards,  Further  Imperiling  Truck  Rule 

A  three-judge  panel  of  the  U.S.  Court  of  Appeals  for  the  District  of  Columbia  Circuit  has  stayed 
implementation  of  the  portions  of  the  Obama  EPA's  greenhouse  gas  rule  for  heavy  -duty  trucks 
that  regulate  trailers,  giving  the  manufacturers  a  reprieve  from  fast  -approaching  January 

compliance  deadlines. 

The  move  could  also  cast  doubt  on  EPA's  underlying  authority  to  regulate  trailers,  a  longstanding 
argument  from  manufacturers,  though  a  final  court  ruling  on  that  issue  could  be  months  away 
because  the  Trump  EPA  still  is  formally  reconsidering  the  regulation. 

However,  if  the  trailer  provisions  are  ultimately  scrapped,  it  could  remove  roughly  10  percent  of 
the  heavy-duty  rule's  GHG  benefits. 

The  action  will  almost  certainly  further  inflame  truck  and  engine  manufactu  rers,  who  are  already 
concerned  over  Trump  EPA  efforts  to  roll  back  provisions  of  the  rule  addressing  so-called  “glider 
kits,”  incomplete  trucks  sold  without  powertrains  that  are  intended  to  be  used  with  refurbished 
engines.  They  fear  such  rollback  measures  could  create  a  competitive  disadvantage  by  bolstering 
other  sectors. 
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The  D.C.  Circuit's  stay  comes  in  an  October  27  per  curiam  ruling  finding  that  the  Truck  Trailer 
Manufacturers  Association  (TTMA)  has  ‘‘satisfied  the  stringent  requirements  for  a  stay  pe  nding 
court  review.” 

The  court  also  agreed  with  the  Trump  administration's  request  to  hold  the  litigation,  TTMA  v.  EPA, 
et  al.,  in  abeyance  “pending  further  order  of  the  court.”  It  requires  the  parties  to  file  status  reports 
on  the  regulation  every  90  days. 

The  Trump  EPA  is  reconsidering  the  rule  as  it  applies  to  trailers  and  glider  kits,  given  claims  by 
those  sectors  that  the  agency  lacks  fundamental  authority  to  regulate  their  equipment  because 
the  products  are  not  self  -propelled  “motor  vehicles”  subjec  t  to  Clean  Air  Act  limits.  The  Obama 
EPA  disagreed  with  those  claims,  and  ultimately  regulated  the  products  in  the  truck  GHG  rule. 

The  agency  has  not  yet  acted  on  a  regulatory  proposal  to  alter  the  truck  rule's  trailer  standards, 
and  before  the  D.C.  Circu  it's  stay  was  issued,  manufacturers  faced  a  January  deadline  at  which 
they  must  sell  trailers  that  comply  with  the  rule's  emission  requirements. 

In  the  event  that  the  Trump  EPA  adopts  the  sector's  claims  about  its  authority  to  regulate  trailers, 
the  D.C.  Circuit  would  likely  continue  its  abeyance  in  TTMA  as  it  reviews  any  lawsuit  over  the 
agency's  new  rule. 

But  any  EPA  effort  to  roll  back  the  trailer  standards  could  be  complicated  as  California  already 
has  similar  measures  that  could  create  a  patchwork  of  requirements. 

When  it  launched  its  reconsideration,  EPA  declined  to  administratively  stay  the  regulation,  which 
prompted  TTMA  to  seek  a  judicial  stay  September  26.  The  group  argued  its  claims  against  the 
agency's  authority  were  likely  to  succeed  on  the  m  erits,  and  that  its  members  would  suffer 
irreparable  harm  absent  a  stay  because  trailer  manufacturers  will  lose  sales  and  customers.  It 
added  that  “the  problem  is  happening  now”  because  trailers  are  built  to  order  and  ordered  months 
in  advance. 

“Many  trailer  customers  do  not  want  the  equipment  that  the  Final  rule  requires  manufacturers  to 
sell,  and  have  informed  TTMA's  members  that  they  do  not  want  to  purchase  trailers  that  contain 
such  equipment,”  the  industry  motion  said,  adding  that,  “Compounding  the  pr  oblem,  EPA  has 
been  slow  in  certifying  equipment  that  is  compliant  with  the  new  regulations.” 

On  October  13th,  several  states  and  environmental  group  that  support  the  trailer  standards  urged 
the  court  not  to  grant  the  stay,  arguing  the  industry  group's  cl  aims  of  harm  were  “speculative." 
They  also  noted  that  California  already  has  in  place  similar  trailer  GHG  standards,  and  that 
companies  are  complying  with  that  rule.  A  key  difference  in  the  rules  is  that  California  regulates 
fleet  owners,  while  EPA's  rule  for  the  first  time  would  put  the  point  of  obligation  on  trailer 
manufacturers. 

“That  the  trailer  industry  has  experienced  no  disruption  in  implementing  California’s  standards, 
which  rely  on  the  same  kinds  of  components  and  technologies,  confirms  that  impl  ementation  of 
the  federal  rule  pending  this  Court’s  review  will  not  irreparably  harm  TTMA’s  members,”  said  a 
group  of  eight  states  led  by  California. 

27.  Four  Bills  Move  Through  House  Panel  to  Weaken  Air  Pollution  Requirements 
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A  House  environment  panel  voted  November  15  to  move  forward  four  bills  aimed  at  easing  clean 
air  regulations  for  coal  refuse  plants,  brick  kilns,  wood  heaters,  and  race  cars.  The  bills,  approved 
by  the  House  Energy  and  Commerce  Subcommittee  on  Environment,  now  move  to  the  full  Energy 
and  Commerce  Committee. 

Similar  versions  of  all  the  bills,  except  the  wood  heater  bill,  were  introduced  in  the  last  Congress 
but  failed  to  become  law.  Their  chances  could  be  different  in  the  current  political  environment, 
given  the  Trump  administration’s  strong  anti-regulatory  stance. 

The  panel  approved,  by  a  13-10  vote,  the  Satisfying  Energy  Needs  and  Saving  the  Environment 
(SENSE)  Act  (H.R.  1 119),  which  would  sustain  an  existing  waiver  for  waste -to-power  companies 
under  the  Environmental  Protection  Agenc  y’s  Mercury  and  Air  Toxics  Standards  rule  before  it 
expires.  Without  the  waiver,  four  of  the  nation’s  18  coal  refuse  plants — three  in  Pennsylvania  and 
one  in  West  Virginia — likely  will  go  out  of  business  in  April  2019,  when  the  current  waiver  expires, 
according  to  the  bill’s  supporters.  Opponents  claim  the  bill  would  overturn  evidence  -based 
scientific  decisions  made  by  government  agencies  and  courts. 

Another  bill  (H.R.  1917),  which  would  extend  the  date  by  which  brick  makers  have  to  control 
hazardous  air  pollution  from  their  kilns,  was  approved  by  the  subcommittee  on  a  1210  vote.  Brick 
companies,  most  of  which  are  small  firms,  would  have  to  borrow  millions  of  dollars  to  pay  for  the 
equipment  needed  to  comply  with  EPA  rules,  according  to  Rep.  Bill  Johnson  (R  -Ohio),  who 
introduced  the  legislation.  Opponents  maintain  the  bill  is  merely  a  bid  to  delay  health  protections 
until  industry  lawsuits  are  fully  litigated  and  appealed. 

By  a  12-10  vote,  the  subcommittee  approved  a  bill  (H.R.  453)  that  would  give  manufacturers  three 
more  years  before  their  heaters  have  to  meet  more  stringent  emissions  standards  under  the  Clean 
Air  Act.  The  current  rule  prohibits  companies  from  making  and  selling,  after  May  2020,  any  wood 
heaters,  hydronic  heaters,  and  forced-air  furnaces  that  don’t  meet  the  standard. 

Finally,  the  panel  approved,  on  a  13-9  vote,  a  bill  (H.R.  350)  to  exclude  cars  made  or  modified  for 
racing  from  being  regulated  as  motor  vehicles  under  the  Clean  Air  Act.  When  introducing  the  bill 
in  January,  Rep.  Patrick  McHenry’s  (R-N.C.)  office  said,  “Congress  never  intended  for  race  cars 
to  be  subject  to  the  Clean  Air  Act.” 

28.  Former  EPA  Chief  Reilly  Slams  House  For  'Full  Retreat'  On  Environment 

Former  EPA  Administrator  William  Reilly  is  harshly  criticizing  the  House-passed  spending  bill  that 
includes  major  cuts  to  “core”  EPA  programs,  saying  that  the  provisions  as  written  signal  a  “full 
retreat”  from  decades  of  efforts  to  achieve  environmental  improvement  and  urging  the  Senate  to 
reconsider. 

“One  should  make  no  mistake  that  a  full  retreat  has  been  signaled  by  the  House  budget,  and  if 
this  is  the  budget  that  ends  up  coming  out  of  the  Senate  and  [subsequent  negotiations],  then  the 
United  States  can  expect  all  of  the  curves  of  [environmental]  improvement  which  have  been  so 
steady  with  public  support  over  the  past  40  to  50  years  to  begin  to  go  the  other  way,  to  start 
trending  down,”  Reilly  said  in  comments  to  reporters. 

The  remark  makes  clear  that  Reilly,  who  served  as  administrator  during  the  George  H.W.  Bush 
administration,  sees  the  House  passed  budget  as  incompatible  with  promises  by  Administrator 
Scott  Pruitt  to  implement  a  “back  to  basics”  agenda  that  Pruitt  has  defended  as  a  way  to 
emphasize  other  environmental  priorities  in  lieu  of  climate  change  programs. 
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“It  is  very  difficult  to  square  the  commitments  the  [EPA]  administrator  has  made  to  core  programs 
with  a  27  percent  reduction  in  clean  air,  clean  water  and  safe  drinking  water,”  Reilly  told  reporters. 

His  criticisms  come  at  a  time  when  the  agency's  defenders  are  pressingfor  senators  to  reconsider 
the  House -passed  funding  cuts  to  EPA's  budget,  as  well  as  policy  “riders”  that  impose  new 
restrictions  on  agency  activities. 

Reilly’s  comments  come  after  a  recent  analysis  by  the  Environmental  Protection  Network  (EPN), 
a  group  of  former  EPA  employees,  shows  that  the  House  -passed  budget  would  result  in  a  27 
percent  cut  to  core  EPA  programs,  even  though  the  House's  overall  funding  for  EPA  is  $1 .7  billion 
more  than  the  overall  administration  request. 

The  analysis  cites  diversions  by  Congress  of  funds  from  EPA's  crucial  Environmental  Programs 
and  Management  account  to  fund  other  priorities  both  within  and  outside  the  agency.  It  also  raises 
concern  about  the  impact  of  policy  riders  on  environmental  protections. 

Reilly  in  his  comments  expresses  broad  concern  at  both  the  core  program  cuts  and  several  of  the 
policy  provisions  in  the  House  -passed  bill  that  could  hamstring  enforcement  of  environmental 
laws  including  through  citizen  suits.  “That  is  the  legacy  that  the  Trump  administration  and  the 
Pruitt  administration  are  directing  us  to  and  it  is  a  tragedy  for  the  environment,”  if  implemented, 
he  said. 


29.  Governor  Brown  Signs  Bills  Aimed  At  Cutting  Car  Emissions 

Gov.  Jerry  Brown  signed  a  dozen  bills  recently  aimed  at  helping  California  put  more  zero-  and 
low-emissions  vehicles  on  its  roadways.  Reducing  greenhouse  gas  emissions  from  cars  is  one  of 
the  key  ways  California  is  trying  to  meet  its  ambitious  goals  of  reducing  how  much  climate 
changing  gas  the  state  releases  into  the  air.  The  state  is  working  toward  putting  1 .5  million  zero- 
emission  vehicles  on  the  road  by  2025  —  an  ambitious  target.  The  transportation  sector  was  the 
largest  contributor  to  greenhouse  gas  emissions  in  2015,  at  40  percent,  according  to  the  state  Air 
Resources  Board. 

The  bills  Brown  signed  require  the  state  to  purchase  more  zero  -  and  low-emission  vehicles  and 
extend  incentives  for  low-income  Californians  to  buy  electric  vehicles,  among  other  things. 

California's  existing  Clean  Vehicle  Rebate  Project  provides  rebates  ofup  to  $7,000  to  people  who 
buy  or  lease  zero -emission  or  plug-in  hybrid  vehicles.  Applicants  with  lower  incomes  get  priority 
on  the  rebates,  but  that  was  scheduled  to  end  this  year.  A  bill  by  Democratic  Assemblyman  Jim 
Cooper  of  Elk  Grove  maintains  the  focus  on  low-income  applicants  through  2019. 

Two  other  bills  require  the  state  to  increase  its  purchase  of  zero  -emission  vehicles  to  50  percent 
of  its  light-duty  fleet  by  2025  and  30  percent  of  its  heavy-duty  fleet  by  2030. 

More  electric  vehicle  charging  stations  could  be  popping  up  at  state  parks  and  beaches  under  a 
bill  by  Democratic  Assemblywoman  Autumn  Burke  of  Inglewood.  Brown  signed  her  bill  allowing 
electric  companies  to  propose  charging  station  pilot  programs. 

In  a  signing  message,  Brown  warned  th  e  charging  stations  should  be  placed  thoughtfully. 
"Deployment  of  charging  infrastructure  should  take  place  in  locations  that  make  the  most  sense 
and  that  minimize  any  increased  costs  to  ratepayers,"  he  wrote. 
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30.  Energy-Related  Carbon  Dioxide  Emissions  Expected  To  Fall  In  2017  but  Rise  In 
2018 


Energy -related  carbon  dioxide  emissions  (1998-2018) 
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Source:  U.S.  Energy  Information  Administration,  Short-Term  Energy  Outlook 

Energy-related  carbon  dioxide  (C02)  emissions  fell  in  both  2015  and  2016,  and  they  are  expected 
to  fall  again  in  2017,  based  on  forecasts  in  ElA’s  Short-Term  Energy  Outlook.  However,  EIA 
forecasts  a  2.2%  increase  in  energy  -related  C02  emissions  in  2018.  An  annual  increase  is  not 
without  recent  precedent;  annual  emissions  rose  in  2010,  2013,  and  2014,  although  U.S.  energy- 
related  C02  emissions  have  generally  been  declining  since  reaching  their  peak  in  2007. 

Weather  is  a  key  factor  in  annual  changes  in  energy  consumption  and  the  resulting  emissions. 
Weather-related  energy  demand  can  be  estimated  by  changes  in  population  -weighted  degree 
days,  which  reflect  deviations  from  a  base  temperature  of  65  degrees  Fahrenheit.  Heating  degree 
days  estimate  the  need  for  heating -related  energy  demand  on  colder  days,  while  cooling  degree 
days  indicate  the  need  for  cooling  (air  conditioning)  on  warmer  days. 

By  the  end  of  2017,  annual  heating  degree  days  are  expected  to  have  been  higher  than  in  2016, 
and  cooling  degree  days  are  expected  to  have  been  lower.  ElA’s  short  -term  projections  for 
heating  and  cooling  degree  days  largely  reflect  a  return  to  normal  temperatu  res,  based  on  the 
average  of  the  previous  10  years.  Consequently,  in  2018,  both  heating  and  cooling  demand  are 
expected  to  increase,  by  7.5%  and  2.4%,  respectively. 
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Heating  and  cooling  degree  days  (1998-2018) 

degree  days  annual  change  in  degree  days 


Source:  U.S.  Energy  Information  Administration,  Short-Term  Energy  Outlook 

These  increases  are  expected  to  drive  more  energy  consumption  for  heating  — fueled  by  natural 
gas,  electricity,  and  other  fuels  — and  more  energy  consumption  for  air  conditioning  — fueled 
mostly  by  electricity.  Because  about  63%  of  the  electricity  generated  in  the  United  St  ates  is  from 
coal  and  natural  gas,  increases  in  electricity  consumption  also  mean  more  emissions  from  coal 
and  natural  gas  power  plants. 


In  2018,  energy-related  C02  emissions  are  expected  to  increase  for  each  fossil  fuel — petroleum, 
natural  gas,  and  coal  — for  a  total  increase  of  1 1 1  million  metric  tons.  The  most  recent  year  with 
emissions  increases  in  all  three  fossil  fuels  was  2013,  when  emissions  rose  by  128  million  metric 
tons  from  the  previous  year. 
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Weather  also  plays  a  role  in  power  generation  from  certain  fuels.  After  two  years  of  higher  -than- 
average  levels  of  precipitation  in  some  areas,  hydropower  generation  is  projected  to  decrease  in 
2018  by  30  billion  kilowatt-hours  (kWh).  Beyond  hydro,  increases  in  other  renewable  and  nuclear 
generation  (20  billion  kWh  and  4  billion  kWh,  respectively)  are  not  enough  to  offset  the  expected 
hydropower  decrease,  leading  non  -carbon  electricity  generation  to  decline  by  5  billion  kWh.  If 
realized,  this  would  be  the  first  annual  decline  in  electricity  generation  from  non  -carbon  sources 
since  2012. 

Because  total  power  generation  is  expected  to  increase  in  2018,  electricity  generation  from  coal- 
and  natural  gas-fired  sources  is  projected  to  increase  by  a  combined  97  billion  kWh.  The  resulting 
increase  in  coal  and  natural  gas  C02  emissions  in  the  power  sector  — 28  million  and  29  million 
metric  tons,  respectively — combined  accounts  for  52%  of  the  total  projected  increase  in  energy  - 
related  emissions  in  2018. 

31.  BYD  Expands  Its  U.S.  Battery  Bus  Factory 

BYD,  the  busy  builder  of  all-battery  buses,  has  completed  a  $22  million  expansion  of  its  factory  in 
Lancaster,  Calif.  -  a  former  RV  plant  that’s  expected  to  soon  employ  more  than  600  people,  able 
to  produce  some  1,500  buses  annually.  That  capacity  will  be  needed  in  coming  years,  says  a  top 
executive,  as  the  cost  of  an  all  -battery  bus  approaches  that  of  other  alternative  fuel  buses,  such 
as  those  fueled  by  CNG/compressed  natural  gas. 

BYD  has  meanwhile  notched  its  largest  U.S.  order  to  date  for  its  all-battery  articulated  buses  -  75 
(including  options)  60 -foot  vehicles  for  the  Indianapolis  Public  Transportation  Corporation’s  new 
bus  rapid  transit  line.  The  IndyGo  Red  Line  is  to  be  the  nation’s  first  all  -electric  BRT  operation. 

BYD’s  Phase  3  at  Lancaster  has  seen  expansion  from  250,000  to  450,000  square  feet  (at  a  facility 
that  employed  just  35  three  years  ago).  A  formal  grand  opening  was  scheduled  for  October  6  th. 
BYD  builds  lithium  battery  modules  and  packs  and  BMS/battery  management  systems  there,  as 
well  as  fully  battery -electric  buses  and  trucks,  and  forklifts.  More  than  two  dozen  engineers  are 
employed  for  R&D. 

Including  options,  BYD  has  logged  the  following  double -digit  U.S.  battery  bus  orders: 

□  AVT N Antelope  Valley  Transit  Authority  -  85  mixed  vehicles  (F&F,  February  12,  2016); 

□  IndyGo  -  75  sixty-footers; 

□  LA  Metro  -  60  forty-footers  (F&F,  July  31); 

□  Albuquerque  -  20  sixty-footers  (F&F,  August  11);  and 

□  UC  Irvine  -  20  forty-footers  (F&F,  January  23). 

Whereas  all-battery  buses  were  previously  seen  as  a  prohibitively  expensive  luxury,  “Virtually 
every  single  property  we  talk  to  right  now  has  some  level  of  interest,”  says  BYD  sales  VP  Macy 
Neshati.  That’s  because  vehicle  prices  have  dropped  from  more  than  $1  mill  ion  for  a  40  -foot 
battery  bus  prior  to  2014,  and  approximately  $1  million  in  2015,  to  about  $800,000  last  year,  and 
$650,000  to  $750,000  today, 

Neshati  says.  He  pegs  the  cost  of  a  CNG  bus  at  $525,000  to  $550,000.  Given  fuel  and  especially 
maintenance  cost  savings,  he  told  F&F,  the  capital  investment  delta  can  be  made  up  in  about  two 
years.  “The  next  ten  years  you’re  in  positive  territory,”  he  says. 
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BYD  has  grown  the  plant  in  Lancaster  with  the  employee  in  mind,  Neshati  says,  mentioning  the 
Antelope  Valley’s  hot  summers  and  chilly  wet  winters.  In  addition  to  a  robust  HVAC  system,  there 
is  a  gym  for  employees  and  two  cafeterias.  It’s  “a  first  -class  facility,”  he  says.  “We’ve  really  gone 
to  extremes  to  make  sure  that  this  is  a  facility  that  people  want  to  wor  k  at.” 

And  while  capacity  of  1 ,500  battery  buses  per  annum  might  seem  like  overkill  for  the  North 
American  market,  Neshati  sees  750  BYD  battery  buses  as  a  real  possibility  for  2018.  “We’ve  got 
the  property,”  he  says.  “Why  go  through  this  again?” 

Shenzhen,  China-headquartered  BYD  expects  to  produce  14,000  electric  buses  this  year  -  four 
times  the  tally,  says  Neshati,  of  the  entire  U.S.  transit  market.  For  BYD,  the  expansion  in 
Lancaster  is  the  point  of  a  wedge. 

32.  Labor  Department:  Solar,  Wind  Jobs  To  Boom  Over  Next  Decade 

President  Donald  Trump  pledges  to  revive  the  nation's  struggling  coal  mines,  but  new  data  from 
the  federal  agency  that  tracks  employment  growth  suggests  blue  -collar  job  seekers  would  do 
better  to  look  to  clean  energy. 

According  t  o  project  ions  released  by  the  Bureau  of  Labor  Statistics,  the  top  -growing  job 
classification  over  the  next  nine  years  will  be  solar  photovoltaic  installers.  Those  positions  are 
expected  to  double,  from  11,300  in  2016  to  23,200  by  2026.  The  median  worker  employed 
installing  solar  panels  made  $39,340  last  year. 

Wind  turbine  service  technicians  came  in  at  No.  2.  Those  jobs  were  projected  to  grow  by  more 
than  96  percent,  from  5,800  to  1 1 ,300.  They  were  paid  a  median  salary  of  $52,260  last  year. 

Though  coal  miners  did  not  make  the  federal  list  of  fastest-growing  jobs,  employment  is  expected 
to  continue  to  boom  in  the  oil  and  gas  sector.  Derrick  operators,  roustabouts  and  rotary  drill 
operators  were  all  listed  among  the  top  30. 

Jobs  in  health  care  are  also  expected  to  continue  to  grow  at  a  good  clip,  with  positions  for  homes 
health  aides,  personal  care  aides,  physician  assistants  and  nurse  practitioners  all  projected  to 
grow  at  least  30  percent. 

Meanwhile,  the  job  classifications  expected  to  shrink  the  most  were  topped  by  locomotive  firers, 
with  just  300  of  them  left  by  2026.  Positions  for  respiratory  therapy  technicians,  parking 
enforcement  workers,  typists  and  watch  repairers  were  also  expected  to  dwindle  in  the  next 
decade. 


33.  Campaign  Urges  Administration  to  Follow  Through  On  RFS  Review 

A  coalition  of  independent  refiners,  retailers,  and  labor  unions  called  on  the  Trump  administration 
to  move  ahead  on  a  previously  announced  review  of  biofuel  quotas  under  the  Renewable  Fuel 
Standard  (RFS)  despite  opposition  from  renewable  fuels  organizations  and  two  US  senators  from 
Great  Plains  states.  The  Fueling  American  Jobs  Coalition  (FAJC)  launched  a  weeklong  television 
advertising  campaign  on  October  30  that  criticizes  US  President  Donald  Trump  and  his 
administration  for  allegedl  y  caving  in  to  pressure  from  Sens.  Jodi  Ernst  (R  -Iowa)  and  Heidi 
Heitkamp  (D-ND)  as  well  as  biofuel  groups. 
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“The  need  for  significant  reform  has  only  grown  over  the  last  year  as  the  cost  of  purchasing 
Renewable  Identification  Numbers  (RIN)  to  comply  with  the  RFS  has  skyrocketed,  threatening 
some  refiners'  survival,”  FAJC  said. 

“The  noble  goal  of  the  RFS  is  not  without  merit,  but  the  flawed  manner  in  which  it  is  administered 
unfairly  picks  winners  and  losers  in  the  gasoline  retail  industry  and  oil  refining  industries,”  it  said. 

The  group’s  effort  came  days  after  nine  other  senators  warned  Trump  in  an  October  25  letter  that 
“if  your  administration  does  not  make  adjustments  or  reforms  related  to  the  RFS,  it  will  result  in  a 
loss  of  jobs  around  the  country,  particularly  in  our  states.” 

The  letter  continued,  “For  example,  a  recent  study  found  that  if  US  independent  refiners  go  out  of 
business,  an  estimated  75,000  -100,000  American  jobs  are  potentially  at  risk.”  It  was  signed  by 
Sens.  Ted  Cruz  and  John  Cornyn  (R  -Tex.),  John  A.  Barrasso  and  Michael  B.  Enzi  (R  -Tex.), 
Patrick  J.  Toomey  (R-Pa.),  Jeff  Flake  (R-Ariz.),  and  three  others. 

American  Fuel  &  Petrochemicals  Manufacturers  Pres.  Chet  Thompson  applauded  the  letter.  “The 
adverse  impacts  of  these  mandates  on  Amer  ican  families  and  workers  have  been  clear  for  too 
long.  We  welcome  an  open  and  constructive  dialogue  about  the  best  way  to  promote  competition 
among  fuels  for  the  betterment  of  all  Americans,”  he  said. 

Pennsylvania  Gov.  Tom  Wolf  (D)  sent  a  request  to  Trunp  on  October  20  to  ask  US  Environmental 
Protection  Agency  Administrator  E.  Scott  Pruitt  to  waive  obligations  under  the  RFS  for 
Philadelphia-area  refiners,  which  have  had  to  buy  RINs  at  significantly  higher  prices  to  meet  their 
renewable  fuel  obligations. 

Heitkamp  said  on  October  18  that  EPA  reportedly  was  backing  off  plans  to  revise  biofuel  quotas 
under  the  RFS  after  she  and  other  Senate  members  raised  concerns  about  potential  impacts  on 
farmers  and  biofuel  producers. 

Ernst  raised  questions  about  possible  biofuel  quota  changes  on  October  17  in  a  meeting  with 
Pruitt.  “Our  meeting  today  was  another  clear  demonstration  that  biofuel  -producing  states  will 
never  stop  fighting  to  protect  the  RFS,”  she  said. 

34.  Cummins  Westport  Tests  Ultra-Low  Emissions  Natural  Gas  Engines 

Cummins  Westport  and  the  California  Natural  Gas  Vehicle  Coalition  have  begun  testing  new  low 
emissions  natural  gas  engines  in  drayage  trucks  at  the  Southern  California  port  complex.  The 
joint  venture  between  Cummins  Inc.  and  Westport  Innovations  is  testing  20  trucks  equipped  with 
the  12-liter  ultra-low  emissions  natural  gas  engine  -  called  the  ISX12N  -  across  seven  drayage 
fleets  in  the  San  Pedro  Bay  in  Los  Angeles.  The  engines  produce  400  horsepower  and  1,450 
pound-feet  of  torque. 

Cummins  will  add  another  16  trucks  with  the  new  engines  at  the  ports  of  Los  Angeles  and  Long 
Beach  within  the  next  30  days,  said  Hugh  Donnell,  head  of  the  company’s  North  America  truck 
segment. 

The  company  also  is  testing  another  10  trucks  in  fleets  in  Wisconsin,  Florida  and  Texas. 

“We  accumulate  miles  to  validate  and  verify  that  our  product  is  doing  what  we  want  it  to  do,” 
Donnell  told  reporters.  “It’s  a  testing  process  that  goes  on  for  generally  a  year  or  more.” 
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All  of  the  major  truck  manufacturers  except  Navistar  are  participating  in  the  testing. 

The  near-zero  emissions  technology  can  lower  three  key  types  of  tailpipe  pollutants:  NOx,  diesel 
particulates  and  greenhouse  gases,  or  GHG.  The  engine  produces  0.02  grams  of  NOx  per 
horsepower-hour,  which  is  90  percent  les  s  than  the  current  Environmental  Protection  Agency 
standard  of  0.2  grams. 

Environmental  groups  like  the  California  Air  Resources  Board  and  air  quality  officials  believe 
trucks  equipped  with  such  engines  will  help  eliminate  harmful  diesel  emissions  from  tr  ucks 
operating  out  of  the  ports  of  Long  Beach  and  Los  Angeles,  the  nation’s  largest  port  complex. 

Cummins  recently  filed  to  receive  CARB  certification  and  hopes  for  approval  from  the  agency  in 
November,  Rob  Neitzke,  president  of  Cummins  Westport,  told  reporters. 

“We  understand  the  importance  of  reducing  NOx  emissions,  especially  here  in  California  and  in 
one  of  the  busiest  transportation  corridors  in  the  nation,”  said  Neitzke. 

On  November  2,  the  ports  of  Los  Angeles  and  Long  Beach  will  consider  changes  to  its  Clean  Air 
Action  Plan,  or  CAAP,  to  replace  diesel  trucks  with  cleaner  technologies  such  as  the  ISX12N 
engine.  The  mayors  of  Los  Angeles  and  Long  Beach  have  set  a  goal  to  have  near  -zero  or  zero 
emissions  at  the  complex  by  2035. 

The  California  Natural  Gas  Vehicle  Coalition,  or  CNGVC,  recently  introduced  its  own  plan  -  the 
Advanced  Clean  Trucks  Now  plan,  or  ACT  Now- which  calls  on  the  ports  to  replace  diesel  trucks 
with  near-zero  and  zero  emission  trucks  over  the  next  five  years  to  improve  regional  air  quality 
and  reduce  GHG. 

“The  time  to  act  is  now”  because  the  California  legislature  recently  passed  its  Clean  Air  Initiative, 
providing  $895  million  in  grant  money  for  reducing  emissions  from  mobile  sources,  including 
heavy-duty  trucks,  said  Greg  Roche,  vice  president  of  sustainable  trucking  for  Clean  Energy 
Fuels.  “This  is  the  most  money  that’s  ever  been  available  in  this  state  to  clean  up  diesel  trucks,” 
Roche  told  the  press.  “For  the  ports,  this  is  an  opportune  time  to  make  a  change  because  money 
is  available  to  help  them  do  this.  There’s  no  guarantee  that  this  money  will  be  available  in  the 
future.” 

By  using  renewable  natural  gas,  or  RNG,  the  new  engine  reduces  GHG  emissions  by  70  percent 
or  more,  Roche  said.  “This  is  a  major  step  on  how  the  air  quali  ty  can  be  improved  immediately,” 
Roche  said,  while  the  industry  works  on  other  technologies  such  as  electric  trucks  and  hydrogen 
fuel  cell  vehicles,  both  of  which  are  also  undergoing  testing. 

35.  Toyota  Develops  Zero  Emission  Fuel  Cell  for  Heavy  Duty  Trucks 

Toyota  Motor  North  America  has  developed  a  hydrogen  fuel  cell  system  for  heavy  -duty  trucks. 
The  zero  -emission,  Class  8  proof  -of-concept  has  completed  more  than  4,000  successful 
development  miles,  while  pulling  heavy  cargo  and  emitting  nothing  but  water  vapor. 

“Toyota  has  led  the  way  in  expanding  the  understanding  and  adoption  of  fuel  cell  technology,” 
said  TMNA  Executive  Vice  President  Bob  Carter.  “From  the  introduction  of  the  Mirai  passenger 
vehicle  to  the  creation  of  the  heavy  -duty  fuel  cell  system  in  P  roject  Portal,  Toyota  continues  to 
demonstrate  the  versatility  and  scalability  of  the  zero-emission  fuel  cell  powertrain.” 
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With  testing  and  development  miles  already  having  been  completed,  TMNA's  Project  Portal  is 
ready  to  go  to  work.  Initial  feasibility  study  routes,  moving  goods  from  select  Port  of  Los  Angeles 
and  Long  Beach  terminals  to  surrounding  rail  yards  and  warehouses  for  distribution,  beg  an  on 
October  23rd  2017.  It’s  estimated  the  truck’s  daily  trips  will  total  around  200  miles.  These 
localized,  frequent  route  patterns  are  designed  to  test  the  demanding  haulage  capabilities  of  the 
fuel  cell  system,  while  capturing  real  world  performance  data.  As  the  study  progresses,  longer 
haul  routes  will  be  introduced. 

The  initial  feasibility  study  operations  will  be  managed  by  the  TMNA  Project  Portal  team,  in 
collaboration  with  Toyota’s  Service  Parts  Accessories  Operations  group  and  its  drayage  provider, 
Southern  Counties  Express  (SCE). 

Revealed  in  April  2017,  Project  Portal  is  the  next  step  in  Toyota’s  effcrt  to  broaden  the  application 
of  zero-emission  fuel  cell  technology  that  can  serve  a  range  of  industries.  It  is  a  fully  functioning 
heavy  duty  truck  with  the  power  and  torque  capacity  to  conduct  haulage  operations  while 
producing  zero  emissions.  Heavy  duty  vehicles  make  up  a  significant  percentage  of  the  annual 
emissions  output  at  the  Ports  of  Los  Angeles  and  Long  Beach,  and  the  Portal  feasibility  study 
may  provide  another  path  to  further  reduce  emissions. 

The  Project  Portal  heavy  -duty  truck  concept  genera  tes  more  than  670  horsepower  and  1,325 
pound  feet  of  torque  from  two  Mirai  fuel  cell  stacks  and  a  12kWh  battery,  a  relatively  small  battery 
to  support  class  eight  load  operations.  The  concept’s  gross  combined  weight  capacity  is  80,000 
lbs.  (36,288kg),  and  i  ts  estimated  driving  range  is  more  than  200  miles  per  fill,  under  normal 
operation. 

36.  Northeastern  States  Are  Looking  To  Curb  Emissions  From  Cars. 

Cars  and  trucks  are  the  next  target  of  Northeastern  states,  as  they  look  beyond  power  plants  to 
address  climate  change.  With  the  Trump  administration  walking  back  federal  greenhouse  gas 
limits  for  vehicles,  Northeastern  states  are  looking  at  their  own  authorities  to  curb  emissions  from 
the  second-largest  source  of  climate  pollution.  Steps  being  considered  would  p  ut  more  pressure 
on  automakers  to  bring  electric  vehicles  to  the  market  and  could  include  a  capand-trade  program 
for  retail  gasoline  distributors  modeled  on  a  similar  program  in  California. 

Though  the  federal  government  is  considering  easing  greenhouse  g  as  standards,  the 

Northeastern  states  combined  with  California  — all  of  which  have  long  term  goals  to  address 
climate  change — carry  enough  clout  that  they  might  still  drive  automakers  toward  cleaner  cars 
and  trucks.  The  effort  has  a  bipartisan  thread  in  the  Northeast  with  representatives  of  New  York’s 
Gov.  Andrew  M.  Cuomo  (D)  and  Baker  of  Massachusetts  discussing  ways  to  curb  emissions. 

“If  we  get  those  two  states  to  jump  in,  that  will  drive  it  for  the  region,”  Daniel  Gatti,  a  policy  analyst 
for  the  clean  vehicles  program  at  the  Union  for  Concerned  Scientists,  told  reporters.  “There’s  real 
promise  here.” 

Transportation  accounted  for  44  percent  of  total  carbon  dioxide  emissions  among  nine  states  in 
the  Regional  Greenhouse  Gas  Initiative,  a  pollution  trading  program  for  power  plants.  Those  nine 
Northeastern  states  as  well  as  California,  which  has  also  aggressively  pushed  for  limits  on  vehicle 
emissions,  account  for  20  percent  of  all  U.S.  emissions  from  transportation. 
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One  of  the  options  the  nine  states  — Connecticut,  Delaware,  Maine,  Maryland,  Massachusetts, 
New  Hampshire,  New  York,  Rhode  Island,  and  Vermont  — are  considering  is  a  cap  -and-trade 
program  that  would  require  fuel  distributors  to  buy  carbon  allowances  for  their  product. 

Massachusetts  must  reduce  greenhouse  gas  emissions  from  the  transportation  sector  3.1  percent 
by  2020  under  its  Global  Warming  Solutions  Act.  The  state  hasn’t  released  a  plan  for  achieving 
that  goal,  but  lawmakers  are  considering  dozens  of  bills  to  reduce  transportation  emissions, 
including  a  tax  on  miles  driven  and  a  clean  fuel  standard  like  those  in  California  and  Oregon. 

New  York  and  Massachusetts  are  already  trying  to  encourage  greater  use  of  electric  vehicles, 
regardless  of  what  happens  with  a  regional  greenhouse  gas  program  geared  t  owards 

transportation.  New  York  provides  buyers  with  a  $2,000  rebate  on  the  purchase  of  an  electric  car, 
under  its  $70  million  Drive  Clean  Rebate  program.  Massachusetts  offers  a  rebate  of  up  to  $2,500 
to  residents  who  purchase  a  new  electric  vehicle  throug  h  a  $12  million  program  funded  through 
proceeds  from  the  Regional  Greenhouse  Gas  Initiative  auctions. 

Automakers  are  touting  investments  in  electric  vehicles  and  looking  for  state  programs  to  help 
foster  charging  stations  and  other  necessary  infrastructur  e.  “There  is  a  clear  connection  with 
states  and  local  municipalities,  who  work  closely  with  automakers  and  stakeholders  to  design 
financial  and  non -financial  programs,  and  market  adoption”  for  electric  vehicles,  Laura  Toole,  a 
spokeswoman  for  General  Motor  s,  told  reporters.  General  Motors  announced  this  month  that  it 
would  launch  at  least  20  new  all-electric  vehicles  by  2023,  including  two  in  the  next  18  months. 

Ford  also  announced  that  it’s  accelerating  its  work  on  electric  vehicles  and  smart  cars,  creating  a 
dedicated  “electrification  team”  as  part  of  the  company’s  promise  to  deliver  13  new  electric 
vehicles  over  the  next  five  years, 

There  are  about  1 1 ,000  fully  -electric  vehicles  on  the  road  in  Massachusetts,  but  it  is  hoping  to 
increase  that  number  to  300,000  by  2025,  according  to  the  state  Department  of  Transportation. 

Some  4,209  fully-electric  cars  were  sold  in  New  York  this  year,  up  from  2,609  last  year,  according 
to  the  governor’s  office.  As  a  result,  carbon  emissions  would  be  reduced  by  1 15,000  met  ric  tons 
per  year.  New  York  also  hopes  to  have  3,000  charging  stations  installed  by  2018. 

The  transition  to  hybrid  and  electric  vehicles  is  coming  faster  and  sooner  than  expected  as  a  result 
of  regulations  such  as  the  federal  corporate  average  fuel  economy  standards,  which  are  currently 
being  re-evaluated  by  the  Trump  administration,  Emil  H.  Frankel,  a  senior  fellow  at  the  Eno  Center 
for  Transportation,  said.  “Regulations  are  critically  important  in  the  absence  of  higher  fuel  prices,” 
he  told  reporters.  “Regulation  does  incentivize  innovation.” 

37.  Head  of  EPA  Ignores  Environmental  Groups,  Meets  Only  With  Corporations 

Scott  Pruitt,  head  of  the  Environmental  Protection  Agency,  has  had  a  very  busy  schedule  since 
being  confirmed  to  lead  the  agency  set  up  to  protect  America's  air,  water,  and  land  from  pollution. 
Unlike  his  predecessors,  Pruitt  — a  climate -science  denier  and  aggressive  advocate  of  fossil 
fuels — has  largely  ignored  environmental  groups  and  public  -health  advocates  in  his  months  at 
the  EPA.  Instead,  he  h  as  met  almost  exclusively  with  countless  heads  of  fossil  -fuel  and 
manufacturing  industries,  whose  activities  the  agency  has  traditionally  regulated. 
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His  schedule  has  included  meetings  with  Alliance  Resource  Partners,  a  coal  -mining  company; 
the  president  o  f  Shell  Oil  Company;  the  chief  executive  of  Southern  Company,  a  coal  -burning 
utility  company;  and  many  others. 

To  understand  the  details,  The  New  York  Times  pored  over  a  320  -page  log  of  Pruitt's  daily 
schedules,  which  listed  an  overwhelming  number  of  high  -profile  meetings  with  top  industry 
executives.  Many  of  the  companies  are  old  allies  of  Pruitt,  who  sued  the  EPA  more  than  a  dozen 
times  to  block  the  agency's  enforcement  of  emission  regulations  on  Oklahoma's  fossil  -fuel 
producers  when  he  was  the  state’s  attorney  general. 

EPA  representatives  have  since  defended  Pruitt's  schedule,  claiming  that  "the  agency  is  now 
meeting  with  those  ignored  by  the  Obama  administration."  William  K.  Reilly,  EPA  administrator 
under  President  George  H.W.  Bush,  believes  otherwise.  Reilly  told  the  press  that  if  anything,  the 
current  EPA  chief  should  meet  with  environmental  groups  more  often,  due  to  his  past  history  with 
the  agency  and  the  sheer  number  of  lawsuits  he  filed,  almost  all  of  them  dismissed  by  the  courts. 

“I  would  think  he  would  feel  a  responsibility  to  bend  over  backward  to  show  a  sense  of  judicious 
impartiality,”  Reilly  said. 

The  EPA's  inspector  general  has  also  opened  a  preliminary  investigation  into  Pruitt's  government 
funded  travels  to  Oklahoma,  which  occasionally  appear  to  include  only  minimal  official  business. 
For  example,  one  scheduled  multi  -day  trip  included  only  a  single  meeting  of  one  hour  with  Sam 
Wade,  the  chief  executive  of  the  National  Rural  Water  Association,  on  May  5,  2017. 

Pruitt  flew  home  the  following  Monday;  the  weekend  trip  cost  $1,043. 

38.  Interior,  EPA  Each  Outline  Efforts  to  Reduce  Regulatory  “Burdens” 

The  US  Department  of  the  Interior  and  the  Environmental  Protection  Agency  separately  reported 
energy  regulatory  burdens  discovered  within  their  operations  and  steps  under  way  to  relieve  them. 
Other  federal  departments  and  agencies  also  issued  reports  on  October  25  in  response  to  US 
President  Donald  Trump’s  Executive  Order  13783  directing  departments  and  agencies  across  the 
government  on  Mar.  28  to  re  view  and  possibly  change  rules  that  impede  the  nation’s  energy 
development. 

“Developing  our  energy  resources  to  grow  our  economy  and  protecting  the  environment  are  not 
mutually  exclusive.  However,  while  conducting  the  review  outlined  in  the  executive  orde  r,  we 
found  that  several  costly  and  burdensome  regulations  from  the  past  threaten  that  balance  by 
hampering  the  production  or  transmission  of  our  domestic  energy,”  said  Interior  Sec.  Ryan  Zinke, 
who  also  signed  a  secretarial  order  establishing  an  executive  committee  on  expedited  permitting. 

“We  can  be  both  pro  -jobs  and  pro  -environment.  At  EPA,  that  means  we  are  working  to  curb 
unnecessary  and  duplicative  regulatory  burdens  that  do  not  serve  the  American  people  — while 
continuing  to  partner  with  states,  tribes,  and  stakeholders  to  protect  our  air,  land,  and  water,”  EPA 
Administrator  E.  Scott  Pruitt  said. 

Specific  problems  identified  and  actions  undertaken  in  DOI’s  review  included: 

□  94%  of  the  US  Outer  Continental  Shelf  being  closed  to  oil  and  gas  activity  unde  r  the 

2017-22  management  program  developed  during  the  Obama  administration.  Secretarial 
Order  3350  began  the  process  of  developing  a  projected  2019-24  program  giving  full 
consideration  to  federal  leasing  on  the  Atlantic,  Pacific,  and  Alaska  OCS  in  addition  to 
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the  Gulf  of  Mexico.  It  also  revived  applications  to  conduct  the  first  geophysical  tests  off 
the  US  Mid-Atlantic  to  identify  potential  resources  since  the  1980s,  and  authorized 
appointing  a  policy  counselor  to  the  secretary  to  coordinate  DOI’s  energy  po  rtfolio 
spanning  nine  of  its  10  bureaus. 

□  A  2015  US  Bureau  of  Land  Management  rule  covering  hydraulic  fracturing  on  public  and 
Indian  lands  which  imposed  additional  compliance  costs  on  oil  and  gas  operators 
already  following  state  and  tribal  regulations.  Secretarial  Order  3349  put  BLM’s  rule 
under  review,  and  the  agency  published  a  rulemaking  to  rescind  the  requirement  on  July 
25. 

□  BLM’s  Venting  and  Flaring  Rule,  which  the  agency  issued  under  its  authority  to  prevent 
the  waste  of  federal  oil,  gas,  and  mineral  resources,  but  which  critics  said  impinged  on 
EPA’s  responsibility  to  control  and  limit  toxic  air  emissions.  Secretarial  Order  3349  put 
the  regulation  under  review,  and  BLM  proposed  temporarily  suspending  some  of  its 
requirements  on  October  5  while  it  actively  reviews  the  underlying  rule  for  possible 
revision. 

□  Unnecessarily  long  National  Environmental  Policy  Act  reviews  for  infrastructure  projects 
such  as  pipelines  and  electricity  transmission  lines.  DOI’s  review  identified  master 
leasing  plans  and  greater  sage  grouse  resource  management  plans  as  possible 
revocation  candidates.  Deputy  Interior  Sec.  David  Bernhart  also  issued  an  August 
memorandum  setting  a  deadline  of  1  year  and  limiting  environmental  impact  statements 
to  150  pages,  or  300  pages  for  unusually  complex  projects. 

□  Systemic  delays  in  federal  oil,  gas,  and  mineral  leasing,  which  reduce  certainty  for 
producers  and  keep  states  from  receiving  their  shares  of  federal  revenue  and  royalties. 

In  addition  to  the  secretarial  order  forming  an  executive  committee  on  expedited 
permitting  that  Zinke  signed  on  October  25,  DOI  has  filled  nearly  half  of  the  92  vacancies 
it  found  in  that  area  in  January,  and  BLM  has  reduced  the  time  it  takes  to  process  drilling 
permit  applications  to  an  average  46  days. 

□  Abuses  under  the  Endangered  Species  Act  when  considering  onshore  and  offshore 
projects.  Secretarial  Order  3353,  which  Zinke  signed  on  June  8,  established  an  internal 
review  team  to  evaluate  both  federal  and  state  greater  sage  grouse  conservation  plans 
while  considering  local  economic  growth  and  job  creation.  ESA  regulations  which  may 
be  outdated,  unnecessary,  ineffective,  and  inconsistent  with  secretarial  orders  also  are 
being  reviewed. 

EPA’s  report  discussed  nine  actions  on  energy  regulations  covered  by  Trump’s  execu  tive  order, 
and  included  four  initiatives  EPA  is  undertaking  to  implement  it  including  reforms  of  New  Source 
Review  and  National  Ambient  Air  Quality  Standards,  evaluations  of  effects  EPA  regulations  have 
on  employment,  and  reestablishment  of  the  Smart  Sect  ors  Program  to  engage  with  businesses 
on  how  to  reduce  unnecessary  regulatory  burdens  while  protecting  human  health  and  the 
environment. 

39.  Canada  Aligns  Small  Engine  Emissions  Rules  with  U.S. 

Canada  wants  to  make  it  easier  for  lawnmower  and  other  small  engne  manufacturers  to  sell  their 
products  in  the  U.S.  so  it's  giving  the  industry  an  extra  year  to  meet  new  air  pollution  requirements 
Delaying  the  new  pollution  standards  for  small  engines  until  the  2019  model  year  will  allow 
manufacturers  such  as  AriensCo.,  Husqvarna  AB,  MTD  Products  Inc.,  Briggs  and  Stratton  Corp., 
and  Toro  Co.  to  bring  their  products  into  compliance  with  the  new  requirements,  Environment  and 
Climate  Change  Canada  said  October  4th.  The  standards  were  originally  planned  to  take  effect 
for  model  year  2018  engines. 
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Other  changes  to  the  requirements,  which  manufacturers  had  sought,  align  Canada's  labeling 
requirements  with  those  in  the  U.S. 

“The  rule  looks  to  provide  a  clear  path  for  manufacturers  to  concurrently  sell  products  in  the  U.S. 
and  Canada  under  an  EPA  certification,”  Kris  Kiser,  president  and  chief  executive  officer  of  the 
Outdoor  Power  Equipment  Institute,  which  represents  more  than  100  power  equipment,  engine 
and  utility  vehicle  manufacturers,  told  the  press.  Kiser  said  Canada's  regulations  should  serve  as 
a  model  for  other  countries  considering  similar  requirements. 

The  new  standards  apply  to  lawn  and  garden  products  such  as  hedge  trimmers,  lawn  mowers, 
leaf  blowers,  and  snow  blowers  as  well  as  to  small  generators,  chainsaws,  and  generators. 

When  fully  implemented,  the  rules  are  expected  to  reduce  pollutant  emissions  from  small  engines 
by  58,000  metric  tons  of  volatile  organic  compounds  and  20,000  metric  tons  of  nitrogen  oxides 
between  2019  and  2032,  the  department  said. 

Benefits  are  expected  to  total  C$153  million  to  253  million  ($122  million  to  201  million)  over  that 
period,  while  costs  are  expected  to  total  C$91  million  ($72  million),  including  increased  engine 
and  testing  costs  and  government  compliance  promotion  and  enforcement  activities,  it  said. 

While  many  of  the  1.5  million  to  2  million  small  gas  engines  that  enter  Canada  each  year  already 
meet  U.S.  requirements,  further  aligning  the  two  countries’  regulations  will  prevent  less  expensive 
engines  with  higher  pollution  emissions  from  entering  Canada,  Environment  and  Climate  Change 
Canada  said. 

40.  Filling  Key  Slot,  Trump  Taps  Andrew  Wheeler  as  EPA  Deputy  Administrator 

After  months  of  speculation,  the  White  House  formally  nominated  Andrew  Wheeler,  the  former 
Senate  environment  committee  staff  director,  to  be  EPA's  next  deputy  administrator,  filling  a  key 
slot  at  the  agency  that  had  remained  open  for  months. 

Wheeler's  nomination,  along  with  a  handful  of  other  recent  nominations  and  appointments,  means 
the  administration  now  has  much  of  its  political  leadership  selected.  The  White  House  announced 
October  5  that  it  has  sent  Wheeler's  nomination  to  be  EPA's  second-in-command  to  the  Senate. 

Wheeler,  former  staff  director  and  chief  counsel  for  Sen.  Jim  Inhofe  (R  -OK)  when  he  was 
chairman  of  the  Senate  Environment  &  Public  Works  (EPW)  Committee,  has  been  a  principal  with 
Faegre  Baker  Daniels  Consulting  and  co-leader  of  its  energy  and  natural  resources  practice  since 
he  left  Capitol  Hill. 

While  at  EPW  he  worked  on  every  major  piece  of  energy  and  environment  related  piece  of 
legislation  for  over  a  decade,  and  before  that  worked  at  EPA,  and  the  departments  of  Energy, 
Transportation  and  Interior,  including  working  on  the  1998  and  2005  highway  bill  reauthorizations. 
He  also  worked  on  EPW  's  clean  air  subcommittee  for  both  Inhofe  and  the  late  Sen.  George 
Voinovich  (R-OK). 

In  the  past  few  days,  the  administration  has  also  announced  its  selection  of  several  regional 
administrators  who  do  not  require  Senate  confirmation.  They  include  Doug  Ben  evento,  a  former 
Colorado  regulator  and  power  -sector  attorney,  named  October  5th  as  EPA's  Region  8 
administrator;  Cosmo  Servidio,  a  former  Pennsylvania  state  regulator,  who  was  named  October 
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4  as  the  agency's  Region  3  chief  covering  Mid-Atlantic  states;  and  Peter  Lopez,  a  New  York  state 
legislator  due  to  begin  as  Region  2  administrator  on  October  10. 

The  administration  has  previously  named  Trey  Glenn,  a  former  Alabama  regulator,  as  Region  4 
administrator,  and  Cathy  Sepp,  a  former  Wisconsin  official,  as  dep  uty  administrator  in  Region  7. 
While  Democrats  are  blocking  some  EPA  nominees  from  advancing,  Republicans  say  they  are 
looking  forward  to  their  confirmation  to  help  implement  the  administration's  deregulatory  agenda. 
“There  is  no  one  more  qualified  than  An  drew  to  help  Scott  Pruitt  restore  EPA  to  its  proper  size 
and  scope,”  Inhofe  said  in  an  October  5  statement  in  support  of  Wheeler. 

But  despite  calls  from  Inhofe  and  others  for  quick  confirmations,  Democrats  are  continuing  to 
block  nominees  from  advancing.  During  an  October  4  confirmation  hearing  for  nominees  to  lead 
EPA's  air,  water,  toxics  and  general  counsel's  offices,  Democrats  reiterated  pledges  to  continue 
blocking  nominees  until  EPA  responds  to  dozens  of  oversight  requests.Their  efforts  have  already 
blocked  the  administration's  nomination  of  Susan  Bodine  to  lead  EPA's  enforcement  office  from 
advancing,  even  though  her  nomination  cleared  the  environment  committee  in  July. 

In  addition,  Sen.  John  Barrasso  (R-WY),  the  chairman  of  the  environment  committee,  hedged  on 
whether  Michael  Dourson,  the  administration's  nominee  to  lead  EPA's  toxics  office,  has  a  majority 
of  votes  to  win  confirmation  in  the  face  of  concerns  over  his  past  work  for  industry  ."Every  senator 
votes  their  conscience  and  their  constituents'  and  for  the  country,"  Barrasso  told  reporters. 

41.  GM  Announces  Plans  for  ‘All-Electric  Future’ 

On  October  2nd.  General  Motors  announced  that  it  will  produce  two  new  electric  models  on  the 
Bolt  underpinnings  in  the  next  18  months  and  20  electric  and  hydrogen  fuel  cell  vehicles  by  2023. 
After  nearly  a  century  of  building  vehicles  powered  by  fossil  fuels,  General  Motors  announced 
that  the  end  of  GM  producing  internal  combustion  engines  is  fast  approaching. 

At  a  media  event  at  GM’s  technical  campus  in  Warren  ,  Mich.,  Mark  Reuss,  the  company’s  chief 
of  global  product  development,  said  the  transition  will  take  time,  but  the  course  has  been  set. 
“General  Motors  believes  in  an  all-electric  future,”  Reuss  said.  “Although  that  future  won’t  happen 
overnight,  GM  is  committed  to  driving  increased  usage  and  acceptance  of  electric  vehicles.” 

Reuss  avoided  naming  the  year  when  the  auto  giant  will  cease  producing  gas  and  diesel  vehicles, 
noting  that  the  company  is  too  large  to  make  such  an  estimate.  GM  finished  2016  as  the  world’s 
third-largest  auto -seller,  breaking  previous  company  records  with  10  million  vehicles  sold,  the 
company  said  in  a  news  release. 

The  automaker  said  that  arriving  at  a  “zero  emissions  future”  will  require  a  twepronged  approach: 
battery  electric  and  hydrogen  fuel  cell  electric  vehicles. 

At  the  event,  officials  unveiled  three  concepts  for  reporters:  a  sporty  crossover,  a  larger  wagon  or 
SUV  and  a  tall,  boxy  pod  car  that  looked  like  a  people-mover  for  cities.  GM  also  introduced  a  fuel¬ 
cell-powered  heavy-duty  truck  with  two  electric  motors  known  as  Surus,  or  “silent  utility  rover 
universal  superstructure.” 

GM’s  foray  into  the  electric  marketplace  has  already  resulted  in  resounding  success,  with  the 
Chevrolet  Bolt  being  named  Motor  Trend’s  2017  Car  of  the  Year  and  the  2017  North  American 
Car  of  the  Year.  The  Bolt  boasts  a  240  -mile  battery  range  on  a  single  charge  and  costs  $37,500 
before  tax  incentives.  That  range  places  the  vehicle  well  above  the  Nissan  Leaf  (up  to  107  miles 
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on  a  single  charge)  and  slightly  above  Tesla’s  Model  3  (up  to  220  miles  on  a  single  charge  for  a 
standard  battery). 

As  GM  commits  to  electric  innovation,  the  company  will  compete  in  an  increasingly  crowded 
marketplace.  In  recent  months,  Tesla  unveiled  the  company’s  first  mass  marke  t  electric  vehicle, 
joining  companies  such  as  Ford,  Volvo,  Nissan,  Aston  Martin  and  Jaguar  Land  Rover,  all  of  whom 
are  vying  for  market  space. 

Ford  recently  announced  plans  to  create  a  group  known  as  “Team  Edison”  that  is  to  be  tasked 
with  developing  fully  electric  cars.  Sherif  Marakby,  Ford’s  head  of  electrification  and  autonomous 
vehicles,  told  reporters  that  the  company  is  on  pace  to  produce  13  electrified  vehicles  over  the 
next  five  years. 

42.  Volkswagen  Diesel  Emissions  Fixing  Bill  Hits  $30bn 

The  diesel  emissions  cheating  scandal  will  cost  Volkswagen  an  extra  $3bn  (  €2.5bn),  because 
engines  are  proving  "far  more  technically  complex  and  time  consuming"  to  adapt  the  company 
said.  The  additional  cost,  for  fixing  engines  in  the  United  States,  takes  the  total  bill  to  $30bn. 

News  of  the  additional  financial  burden  from  dealing  with  vehicles  in  the  United  States  underlines 
the  difficulty  the  company  is  having  extricating  itself  from  the  scandal. 

Shares  in  the  German  carmaker  initially  fell  sharply  on  the  announ  cement  although  they  later 
recovered  most  of  the  lost  ground. 

"This  is  yet  another  unexpected  and  unwelcome  announcement  from  VW,  not  only  from  an 
earnings  and  cash  flow  perspective  but  also  with  respect  to  the  credibility  of  management,"  said 
Arndt  Ellinghorst,  analyst  at  Evercore  ISI. 

VW  first  admitted  in  September  2015  that  it  had  used  illegal  software  to  cheat  US  emissions  tests. 
Since  then  the  firm  has  been  adapting  its  cars  to  meet  legal  requirements.  But  the  process  in  the 
United  States  is  proving  tougher  than  expected. 

It  is  also  amending  cars  in  Europe,  but  the  process  there  is  more  straightforward,  VW  said. 

ASIA  -PACIFIC 

43.  J.D.  Power  Finds  That  Chinese  Carmakers  Narrow  Quality  Gap 

The  quality  gap  between  Chinese  brands  and  international  brands  i  n  China  continues  to  narrow, 
with  Chinese  brands  doing  slightly  better  than  their  global  rivals  in  three  of  eight  quality  categories 
surveyed,  according  to  consulting  firm  J.D.  Power. 

J.D.  Power  said  its  Initial  Quality  Survey  this  year  showed  the  gap  be  tween  Chinese  and  global 
brands  on  average  fell  to  13  problems  per  100  vehicles  among  surveyed  customers,  down  from 
14  last  year.  The  number  of  complaints  in  the  survey  of  new  car  buyers  was  down  dramatically 
from  2000,  when  the  consulting  firm  began  its  q  uality  survey  in  China.  That  year,  buyers  of 
Chinese-branded  vehicles  identified  396  more  problems  per  100  vehicles  than  their  global  rivals. 

The  three  categories  in  which  Chinese  brands  came  slightly  ahead  on  quality  included  vehicle 
interior;  controls  and  displays;  and  infotainment. 
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But  the  top  performers  were  all  international  brands  except  in  the  small  SUV  category,  in  which 
only  a  few  global-brand  models  compete.  Top  quality  performers  included  Hyundai,  Kia,  Porsche, 
Lexus,  Mazda  and  Audi. 

44.  China  Implements  Ban  on  High-Sulfur  Diesel  Used  By  Tractors,  Ships  on 
November  1 

China  said  it  would  stop  domestic  sales  of  diesel  with  sulfur  content  higher  than  10  parts  per 
millions  (ppm),  typically  used  by  tractors  and  ships,  from  November  1 ,  in  its  latest  effort  to  clean 
up  the  nation’s  air.  The  move,  announced  just  ahead  of  the  winter  season  when  pollution  levels 
spike  as  more  coal  is  used  for  heating  purposes,  could  prompt  oil  companies  in  the  country  to 
ship  higher-sulfur  diesel  surplus  overseas  in  the  coming  months. 

However,  refiners  had  been  mostly  expecting  this  move  and  were  ready  to  produce  diesel 
adhering  to  the  so-called  “national  five”  standard  that  allows  a  maximum  sulfur  content  of  10  ppm. 

The  challenge  will  be  in  the  execution  of  the  ban,  an  oil  analyst  said,  which  follows  a  move  earlier 
this  year  to  stop  sales  of  diesel  with  more  than  50  ppm  of  sulfur  and  a  10-ppm  cap  on  diesel  used 
by  automobiles.  The  government’s  quality  inspectors  can  only  run  random  checks,  and  both 
dealers  and  users  will  be  tempted  to  stick  to  dirtier  and  cheaper  supplies,  said  Seng-Yick  Tee,  oil 
analyst  with  consultancy  SIA  Energy.  “Margins  could  be  pinched  if  you  produce  more  lower-sulfur 
fuels,”  said  Tee. 

Enforcing  the  ban  on  diesel  used  by  fishing  boats  is  likely  to  b  e  even  more  difficult,  with  most  of 
these  small  consumers  using  marine  gasoil  containing  5000-ppm  sulfur,  traders  said. 

To  cope  with  the  changing  fuel  quality,  refineries  have  ramped  up  imports  of  lower  -sulfur  crude 
oil,  a  reason  why  shipments  of  Russian  grades  into  China  soared  to  a  record  high  in  September 
with  a  60  percent  year-on-year  rise. 

China’s  National  Development  &  Reform  Commissionsaid  in  a  statementthat  it  would  crack  down 
on  the  production  and  distribution  of  oil  products  that  do  not  meet  g  overnment  standards,  and 
increase  its  supervision  of  major  refiners  and  rural  gas  stations. 

45.  China  Gives  Carmakers  More  Time  in  Biggest  Electric -Vehicle  Plan 

China  unveiled  a  comprehensive  set  of  emission  rules  and  delayed  a  credit  -score  program  tied 
to  the  production  of  electric  cars,  giving  automakers  more  time  to  prepare  for  the  phasing  out  of 
fossil-fuel  powered  vehicles.  Under  the  so-called  cap-and-trade  policy,  automakers  must  obtain 
a  new-energy  vehicle  score — which  is  linked  to  the  production  of  various  types  of  zero-  and  low- 
emission  vehicles — of  at  least  10  percent  starting  in  2019,  rising  to  12  percent  in  2020,  the  Ministry 
of  Industry  and  Information  Technology  said  on  its  website.  The  rule  applies  to  carmakers  that 
manufacture  or  import  more  than  30,000  traditional  vehicles  annually  and  those  who  fail  to  comply 
must  buy  credits  or  face  fines. 

“This  is  the  single  most  important  piece  of  EV  legislation  global  ly,”  said  Colin  McKerracher,  a 
London-based  analyst  at  Bloomberg  New  Energy  Finance.  “Overall,  it  provides  further  support  for 
the  EV  industry  in  China.  EV  sales  will  continue  growing  quickly,  despite  the  phase-down  in  direct 
subsidies.” 
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China  previously  proposed  to  start  implementing  the  policy  next  year,  a  target  that  was  viewed  by 
automakers  as  overly  ambitious.  China,  which  has  vowed  to  cap  its  carbon  emission  by  2030  and 
curb  worsening  air  pollution,  joins  the  U.K.  and  France  in  seeking  a  timetable  fo  r  the  elimination 
of  vehicles  using  gasoline  and  diesel.  The  country  needs  to  use  alternative  energy  to  power  some 
200  million  vehicles  that  ply  its  roads  and  reduce  dependence  on  oil  imports. 

The  targets  look  achievable  for  the  industry  as  a  whole,  McKerracher  said.  Considering  the  credit 
structure,  12  percent  in  2020  would  translate  to  about  4  percent  to  5  percent  of  actual  vehicle 
sales,  he  said. 

“China  is  sending  a  clear  signal  to  domestic  automakers  that  had  been  dragging  their  feet  on  EVs 
that  it's  time  to  get  on  board,”  McKerracher  said. 

Earlier  this  month,  China's  government  said  it's  working  on  a  timetable  to  phase  out  fossil  -fuel 
powered  vehicles,  helping  lift  shares  of  I  ocal  automakers  such  as  BYD.  Groups  like  BYD,  Geely, 
Chery  and  others  will  have  excess  credits,  McKerracher  said. 

While  global  manufacturers  from  billionaire  Elon  Musk's  Tesla  Inc.  to  Nissan  Motor  Co.  and 
General  Motors  Co.  are  racing  to  grab  a  slice  of  the  electric  -vehicle  market  in  China,  local 
manufacturers  such  as  Geely  Automobile  Holdings  Ltd.  have  also  found  considerable  success  in 
the  market,  thanks  to  generous  government  subsidies. 

BYD  topped  the  new  energy  vehicle  makers  in  sales  in  the  first  seven  months  of  this  year, 
delivering  46,855  electric  and  plug-in  hybrid  vehicles,  resulting  in  about  30,000  credit  points  in  the 
first  half,  according  to  the  company's  calculation. 

Beijing  Electric  Vehicle,  the  EV  division  of  state  -owned  BAIC  Motor,  followed  with  36,084  units. 
By  comparison,  GM  has  sold  738  cars  that  run  on  electricity  since  it  launched  the  Velite  5  plug-in 
hybrid  model  at  the  Shanghai  auto  show  this  April. 

As  part  of  efforts  to  boost  sales  of  electric  vehicles,  foreign  automakers  are  setting  up  new  joint 
ventures  in  China.  Ford  Motor  Co.  is  exploring  setting  up  a  joint  venture  to  produce  electric 
vehicles  in  China  with  Anhui  Zotye  Automobile  Co.  while  Volkswagen  AG  has  partnered  with 
Anhui  Jianghuai  Automobile  Group  Corp.  to  make  electric  cars. 

46.  But  Will  Consumers  Want  To  Purchase  Those  New  Energy  Vehicles 

Sales  growth  of  New  Energy  Vehicles  in  China  has  been  fueled  by  government  subsidies  and 
other  incentives,  rather  than  genuine  customer  demand. 

The  Beijing  Transport  Research  Institute  --  an  affiliate  of  Beijing’s  municipal  government 
released  a  survey  last  month  of  EV  buyers  that  sought  to  determine  why  they  bought  their 
vehicles.  The  survey  noted  that  nearly  all  EV  buyers  are  urban  residents,  not  farmers.  And  why 
are  EV  buyers  clustered  in  major  cities  such  as  Shanghai  and  Beijing? 

The  answer  lies  in  the  vehicle’s  license  plate.  In  Shanghai,  one  has  to  pay  more  than  90,000  yuan 
($13,600)  for  a  license  plate  in  order  to  buy  a  conventional  vehicle.  But  if  car  buyers  opt  for  an  EV 
or  a  plug-in  hybrid,  they  can  get  that  license  plate  free. 

Beijing’s  municipal  government  also  limits  sales  of  new  vehicles  to  20,000  per  month.  Whoever 
wants  to  obtain  a  license  plate  for  a  conventional  vehicle  must  enter  a  lottery.  In  a  city  with  22 
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million  residents,  the  odds  of  winning  the  lottery  are  extremely  small.  But  if  a  Eteijing  resident  buys 
an  EV,  the  buyer  would  soon  get  a  license  plate  as  well  as  government  subsidies. 

Like  Beijing,  many  other  big  cities  in  China  restrict  sales  of  conventional  vehicles  but  not  EVs. 
That’s  a  powerful  lure  for  car  buyers  to  embrace  EVs.  But  small  and  medium  -sized  cities  don’t 
discourage  residents  from  buying  conventional  vehicles.  Some  residents  in  smaller  areas  buy 
EVs  anyway  because  they  want  the  government  subsidies.  Under  current  policy,  buyers  of  EVs 
receive  up  to  66,000  yuan  in  sub  sidies,  depending  on  the  vehicle’s  range.  Purchasers  of  plug  -in 
hybrids  quality  for  a  30,000  yuan  subsidy. 

Because  of  the  heavy  fiscal  burden  from  EV  subsidies,  China’s  Ministry  of  Finance  announced 
plans  last  year  to  phase  them  out  by  the  end  of  2020.  Bu  t  as  EV  sales  continue  to  soar,  the 
financial  drain  has  become  unbe  arably  high  so  the  ministry  may  end  the  EV  subsidies  ahead  of 
schedule. 

And  it’s  not  just  the  central  government  that  has  had  second  thoughts  about  EV  incentives.  This 
year,  Chinese  media  reported  that  Shanghai  intends  to  reduce  its  municipal  incentives  for  EV 
buyers.  Will  consumers  buy  EVs  without  these  incentives?  The  institute’s  survey  asked  this 
question,  and  it  got  a  sobering  response.  Seventy  -five  percent  of  respondents  in  Shanghai  said 
they  would  not  buy  an  EV  if  the  city  stops  handing  out  free  license  plates. 

In  other  cities,  more  than  90  percent  of  respondents  would  not  consider  EVs  if  subsidies  were 
ended  and  if  municipalities  did  not  restrict  sales  of  conventional  vehicles. 

47.  VW  Teams  with  Chinese  Partners  in  $12  Billion  Electric -Car  Push 

Volkswagen  AG  will  invest  more  than  10  billion  euros  ($12  billion)  with  its  partners  to  make  and 
develop  a  range  of  new  -energy  vehicles  in  China  as  carmakers  step  up  investments  in  low 
emission  models  in  the  world’s  biggest  auto  market. 

Volkswagen  will  make  the  investments  by  2025  and  introduce  40  locally  produced  vehicles,  its 
China  head  Jochem  Heizmann  told  reporters  in  Guangzhou  November  16.  The  European 
automaker’s  venture  with  Anhui  Jian  ghuai  Automobile  Group  will  start  production  of  electric 
vehicles  in  the  first  half  of  next  year,  while  sales  will  start  in  the  second  half. 

The  German  manufacturer  joins  Ford  Motor  Co.  in  boosting  investments  in  electric  -vehicle 
development  in  China  as  t  he  country  will  require  most  automakers  to  produce  various  types  of 
zero-  and  low-emission  vehicles.  The  China  plans  are  part  of  a  broader  push  by  Volkswagen, 
which  in  September  announced  a  20  billion  -euro  plan  to  build  electric  versions  of  all  300  models 
in  the  12-brand  group’s  lineup. 

In  May,  VW  received  a  green  light  from  the  government  to  set  up  a  joint  venture  with  the  state  - 
owned  Anhui  Jianghuai  to  make  electric  cars.  The  Wolfsburg,  Germany-based  company  sold  2.5 
million  vehicles  in  China  in  the  firs  1 10  months.  VW  has  previously  said  it  plans  to  sell  400,000 
new-energy  vehicles  a  year  by  2020  and  increase  that  number  to  1 .5  million  by  2025. 

Recently,  Ford  said  it  will  invest  5  billion  yuan  ($753  million)  with  partner  Anhui  Zotye  Automobile 
Co.  to  make  and  sell  small  electric  cars  in  China. 
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VW  will  introduce  15  models  based  on  its  MQB  platform,  converting  internal  combustion  engine 
cars  into  plug-in  hybrid  or  pure -electric  versions,  said  Heizmann.  The  rest  of  the  models  will  be 
developed  on  new  platforms,  he  said. 

In  September,  China  unveiled  a  comprehensive  set  of  emission  rules  and  delayed  a  credit -score 
program  tied  to  the  production  of  electric  cars,  giving  manufacturers  more  time  to  prepare  for  the 
phasing  out  of  fossil-fuel  powered  vehicles.  (See  story  above.)  Under  the  so-called  cap-and-trade 
policy,  automakers  must  obtain  a  new -energy  vehicle  score — which  is  linked  to  the  production  of 
various  types  of  zero  -  and  low-emission  vehicles — of  at  least  10  percent  starting  in  2019,  rising 
to  12  percent  in  2020,  according  to  the  Ministry  of  Industry  and  Information  Technology. 

“The  new  adjusted  quota  policy  is  really  the  right  thing,”  Heizmann  said. 

By  delaying  the  implementation  year  to  2019  and  allowing  carmakers  to  combine  credits  in  2019 
and  2020,  it’s  no  longer  a  major  challenge  for  VW  to  fulfill  the  demand,  said  Heizmann.  It’s  a  tough 
target  for  VW  to  achieve  the  average  fuel  consumption  level  of  the  fleet  at  5  liters  per  100 
kilometers  (62  miles)  by  2020  and  the  automaker  is  looking  at  all  techno  logies  to  improve  fuel 
consumption  efficiency  of  internal  combustion  engine  vehicles,  he  said. 

Electric  cars  will  outsell  fossil-fuel  powered  vehicles  within  two  decades  as  battery  prices  plunge, 
turning  the  global  auto  industry  upside  down  and  signaling  economic  turmoil  for  oil  -exporting 
countries.  The  Bloomberg  New  Energy  Finance  forecasts  that  adoption  of  emission-free  vehicles 
will  happen  more  quickly  than  previously  estimated  because  the  cost  of  building  cars  is  falling 
fast. 


48.  China  Sales  Climb  In  October  But  May  Fall  Short  Of  Growth  Forecast 

China's  vehicle  sales  rose  2  percent  year  on  year  in  October  —  the  fifth  straight  month  of  growth 
—  although  the  auto  industry  will  struggle  to  meet  forecasts  of  5  percent  annual  growth. 

Sales  totaled  2.70  milion  vehicles  last  month,  the  association  reported,  and  for  the  first  10  months, 
industry  sales  rose  4.1  percent  to  22.9  million  vehicles.  Association  officials  said  they  were  caught 
off  guard  by  how  slow  October  vehicle  sales  were.  “We  didn’t  expect  Octobe  r  sales  to  be  this 
low,”  said  Chen  Shihua,  an  association  official.  Chen  ascribed  slow  growth  to  an  “insufficient” 
offering  of  discounts  and  other  incentives. 

Another  official,  Shi  Jianhua,  said:  “We  would  be  lucky  if  overall  vehicle  sales  grew  4  percent  this 
year,”  compared  with  the  association’s  5  percent  annual  growth  forecast  for  2017.  Last  year,  sales 
rose  nearly  14  percent. 

In  October,  sales  of  electric  vehicles  and  plug  -in  hybrids  jumped  107  percent  to  91,000.  For  the 
first  10  months,  EV  and  plug-in  hybrid  sales  rose  45  percent  to  490,000  vehicles.  The  association 
expects  automakers  to  sell  700,000  EVs  and  plug-in  hybrids  this  year. 

49.  China  to  Cut  Tariff  on  Imported  Vehicles 

China  says  it  will  gradually  lower  tariffs  on  imported  vehicles  as  part  of  a  package  of  trade 
agreements  announced  during  U.S.  President  Donald  Trump’s  visit  to  Beijing.  China  also  will 
allow  foreign  automakers  to  set  up  wholly  owned  subsidiaries  to  produce  electric  vehicles  in  free 
trade  zones,  Vice  Finance  Minister  Zhu  Guangyao  said  at  a  press  conference  in  Beijing. 
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Zhu  did  not  indicate  when  China  will  reduce  a  25  percent  tariff  on  imported  vehicles.  However, 
limits  on  foreign  EV  production  will  be  eased  fairly  quickly.  Before  next  June,  China  will  start  to 
ease  restrictions  on  foreign  ownership  of  EV  ventures,  Zhu  noted.  Under  existing  rules,  foreign 
automakers  must  form  joint  ventures  with  local  partners  to  produce  vehicles  in  China.  Foreign 
automakers  may  own  no  more  than  50  percent  of  the  partnerships. 

To  promote  foreign  investment,  China  opened  its  first  free  trade  zone  in  Shanghai  in  2013.  To 
date,  the  government  has  established  1 1  such  zones  across  the  country,  of  which  six  are  in 
coastal  areas. 

Tesla  Inc.  has  confirmed  that  it  is  in  talks  with  Shanghai’s  municipal  gove  rnment  to  build  EVs  in 
the  city’s  free  trade  zone. 

50.  Electric  Scooter  Taxes  to  Drop  as  Taiwan  Boosts  Green  Vehicles 

Electric  scooter  owners  in  Taiwan  could  see  a  tax  break  as  the  country  aims  to  boost  clean 
transportation  and  its  domestic  electric  vehicle  industry  by  extending  licensing  incentives  through 
2021 .  Only  929  car  buyers  have  taken  advantage  of  the  existing  automobiles  license  tax  waiver 
for  electric  cars,  and  Taiwan  hopes  dropping  the  fees  for  electric  scooters  will  encourage  more 
buyers  to  consider  eco-friendly  vehicles.  The  proposal  Taiwan  approved  on  September  28,  which 
still  must  be  approved  by  the  legislature,  would  extend  the  existing  waiver  on  the  license  tax  for 
electric  vehicles  through  the  end  of  2021 .  The  tax  break  was  set  to  expire  Ja  n.  5,  2018. 

Currently,  the  vehicle  license  tax  rate  in  Taiwan  for  electric  scooters  under  12  horsepower  is  zero; 
electric  scooters  with  45  horsepower  or  more  pay  a  vehicle  license  tax  of  1 ,620  Taiwanese  dollasr 
($53)  annually. 

Deputy  Finance  Minister  Tzu-hsin  Wu  said  at  a  news  conference  that  revising  tax  codes  is  one  of 
the  government's  strategies  to  encourage  the  development  of  domestic  electric  vehicle  industries. 
As  European  countries  such  as  Norway  consider  banning  gasoline  and  diesel  cars,  Wu  said  i  t's 
important  for  Taiwan  to  catch  up. 

Taiwan  projects  that  the  extended  tax  breaks  eventually  will  put  5,795  electric  cars  on  the  road 
by  2021  and  more  than  double  the  number  of  electric  scooters  to  171 ,000.  The  extended  tax 
incentives  would  help  the  gove  rnment  gain  an  additional  800  million  Taiwan  dollars  in  revenue, 
Wu  said. 

During  a  recent  meeting  discussing  the  tax  exemption  proposal,  Premier  Lai  Ching  -te  said  the 
incentives  are  designed  to  both  encourage  green  consumption  and  help  boost  the  developme  nt 
of  domestic  electric  vehicle  industries,  according  to  Kuo  -yung  Hsu,  a  spokesman  for  the  Taiwan 
Cabinet. 

Taiwan's  automakers  praised  the  tax  incentives  but  suggested  cash  rebates,  such  as  those  used 
in  the  U.S.,  could  encourage  even  more  buyers  to  consi  der  an  electric  vehicle.  In  Taiwan,  cash 
incentives  are  offered  to  buyers  of  electric  scooters  as  one  of  the  government's  pollution  control 
measures.  Taiwan  wants  to  ban  smoky  two-stroke  scooters  by  2020. 

Wen-yi  Lo,  a  spokesman  for  Taiwan-based  Yulon  Motor  Co  Ltd.,  said  the  company  has  invested 
more  than  3  billion  Taiwanese  dollars  ($99  million)  in  the  past  decade  to  develop  electric  cars. 
Taiwan's  electric  vehicle  charging  network  has  expanded  with  the  support  of  government  policies, 
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and  by  late  2017  thre  e  kinds  of  electric  cars  produced  by  Yulon  will  be  available  in  Taiwan,  he 
said. 

Yen-yang  Chen,  marketing  manager  of  Gogoro,  a  Taiwan  -based  company  selling  electric 
scooters,  said  it's  encouraging  that  the  electric  vehicle  license  tax  exemption  would  expa  nd  to 
electric  scooters.  “More  buyers  will  choose  electric  scooters  because  supportive  policies  have 
been  seen  here,”  Chen  told  the  press. 

Gogoro  started  selling  its  electric  scooters  in  Taiwan  in  2015.  By  2016,  Gogoro's  sales  comprised 
two-thirds  of  the  total  20,000  electric  scooters  sold  in  Taiwan,  according  to  government  statistics. 

Foreign  electric  automakers  also  see  opportunities  in  Taiwan.  In  late  January,  U.S.  -based  Tesla 
Motors  delivered  its  first  batch  of  products  to  Taiwanese  customers  and  open  ed  its  first 

supercharging  station  in  Taipei. 

51.  Action  on  Air  Pollution  in  Hong  Kong  Has  Produced  Tangible  Improvements 

The  government  of  Hong  Kong  is  committed  to  improving  air  quality.  It  published  a  Clean  Air  Plan 
in  2013  and  a  progress  report  in  June  t  his  year,  setting  out  specific  control  measures  on  key 
emission  sources.  On  vehicle  emissions,  it  has  had  a  HK$1 1 .4  billion  incentive  -cum-regulatory 
scheme  since  2014  to  progressively  phase  out  82,000  pre-Euro  IV  diesel  commercial  vehicles  by 
the  end  of  20  19;  subsidized  franchised  bus  companies  to  retrofit  Euro  II  and  III  buses  with 
emission-reduction  devices  and  test  electric  buses;  and,  set  up  franchised  bus  low  -emission 
zones  in  busy  districts,  as  well  as  strengthening  the  emission  control  of  liquefied  p  etroleum  gas 
and  petrol  vehicles.  To  control  vessel  emissions,  it  has  tightened  the  sulphur  content  of  locally 
supplied  marine  light  diesel  since  April  2014.  In  July  2015,  Hong  Kong  became  the  first  Asian  city 
to  mandate  that  ocean  -going  vessels  at  berth  s  witch  to  low  -sulphur  fuel.  We  have  also 
progressively  tightened  the  emission  caps  of  power  plants. 

From  2012  to  2016,  it  has  seen  discernible  improvements  in  air  quality.  Roadside  concentrations 
of  major  air  pollutants,  including  respirable  suspended  part  iculates,  PM2.5,  nitrogen  dioxide  and 
sulphur  dioxide  have  decreased  by  28  to  31  per  cent,  while  ambient  concentrations  of  these 
pollutants  have  dropped  by  eight  to  21  per  cent. 

Looking  ahead,  it  has  just  further  tightened  the  emission  standards  of  newly  registered  vehicles, 
in  phases  from  July  this  year  to  October  2018.  It  will  also  issue  a  new  technical  memorandum  by 
the  end  of  2017  to  further  lower  emission  caps  of  power  plants  from  2022  onwards.  On  vessel 
emissions,  it  plans  to  mandate  that  most  vessels  (not  just  ocean-going  ones)  use  low-sulphur  fuel 
while  in  Hong  Kong  waters  (not  just  at  berth)  starting  in  2019.  Furthermore,  it  embarked  on  a 
review  of  the  air  quality  objectives  last  year  to  identify  possible  new  measures  and  assess  the 
scope  for  tightening  the  objectives.  It  aims  to  complete  the  review  in  2018. 

The  serious  air  pollution  incidents  recently  were  caused  by  regional  photochemical  smog,  which 
happened  on  calm  and  hot  days.  Pollutants  emitted  in  Hong  Kong  and  the  Pearl  River  Delta  region 
were  trapped  under  light  winds  and  reacted  to  form  ozone  and  fine  particulates  under  the  sunlight. 

It  will  continue  to  work  in  collaboration  with  the  Guangdong  provincial  government  to  improve  the 
air  quality  of  the  region. 

52.  President  Xi:  China  in  the  Driver’s  Seat  on  Climate 
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In  2012,  in  a  key  party  leadership  speech,  China  vowed  to  work  with  international  society  to 
“actively  respond”  to  climate  change.  Five  years  on,  president  Xi  Jinping  just  told  Chi  na  that  it  is 
in  the  “driving  seat”  when  it  comes  to  preserving  the  planet  for  future  generations. 

Speaking  at  the  opening  session  of  the  19th  Communist  Party  congress  on  October  18,  Xi  turned 
early  in  his  remarks  to  “  ecological  civilization .”  He  noted  that  China  had  made  major  efforts  to 
reduce  consumption  and  save  resources,  and  that  these  steps  were  paying  off  domestically-and 
setting  an  example  globally. 

“Taking  a  driving  seat  in  international  cooperation  to  respond  to  climate  change,  China  has 
become  an  important  participant,  contributor,  and  torchbearer  in  the  global  endeavor  for 
ecological  civilization,”  said  Xi,  about  15  minutes  into  the  start  of  a  three-hour-plus  speech  known 
as  a  “work  report.” 

In  many  ways,  Xi’s  remarks  on  the  environment  at  the  leadership  reshuffle  meeting,  which 
evaluates  the  previous  five  years  and  sets  priorities  for  the  next  five  years,  were  couched  in  more 
emotional  terms  than  those  used  by  then  president  Hu  Jintao  at  the  last  party  congress  in  2012. 
While  both  leaders  spoke  of  the  importance  of  protecting  the  planet  for  future  generations,  Xisaid 
that  China  must  “cherish  our  environment  as  we  cherish  our  own  lives.” 

“Any  harm  we  inflict  on  nature  will  eventually  return  to  haunt  us...  this  is  a  reality  we  have  to  face,” 
Xi  told  the  congress,  adding  that  China  must  “develop  a  new  model  of  modernization  with  humans 
developing  in  harmony  with  nature.” 

Xi’s  remarks  came  as  the  country  has  increasingly  focused  on  shifting  from  relying  on  fossil  fuels 
to  reduce  its  deadly  air  pollution  and  coal  overcapacity  problems  at  home.  But  China  has  also 
realized  that  these  efforts  allow  it  to  command  greater  respect  on  the  world  stage,  particularly  as 
the  US,  under  President  Donald  Trump,  has  made  it  clear  it  isn’t  interested  in  playing  a  leadership 
role  on  safeguarding  the  environment. 

In  January,  speaking  at  the  Davos  economic  gathering  in  Switze  rland,  Xi  defended  the  Paris 
climate  accord  and  urged  all  signatories  of  the  agreement  to  “stick  to  it  rather  than  walking  away 
from  it.”  Less  than  five  months  later,  US  president  Donald  Trump  announced  plans  to  withdraw 
from  the  agreement. 

“We  will  get  actively  involved  i  n  global  environmental  governance  and  fulfill  our  emissions 
reductions,”  Xi  promised. 

Under  the  Paris  accord,  China,  the  world’s  biggest  emitter  of  greenhouse  gases,  has  pledged  to 
cut  its  carbon  emissions  by  60%  to  65%  per  unit  of  GDP  by  2030  ,  compared  with  2005  levels, 
and  to  see  an  overall  decline  in  emissions  from  2030  .  China  has  been  investing  in  renewable 
energy,  though  this  is  still  a  small  share  of  its  overall  energy  mix,  and  subsidizing  the  purchases 
of  electric  cars.  In  early  September,  China  also  said  it  planned  to  phase  out  fossil  fuel  -powered 
cars  although  no  specific  timeline  has  been  revealed  yet. 

53.  Gas  Trucks  Boom  in  China  as  Government  Curbs  Diesel  in  War  on  Smog 

Sales  of  large  LNG  trucks  are  expected  to  hit  record  levels  in  China  this  year  as  the  g  overnment 
steps  up  an  anti-pollution  campaign  that  includes  curbs  on  heavyduty  diesel  vehicles.  LNG  trucks 
account  for  about  four  percent  of  the  more  than  six  million  heavy  vehicles  able  to  haul  40  to  49 
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tons  of  goods  that  are  currently  on  China’s  roads.  The  vast  majority  of  the  43  billion  tons  of  freight 
transported  across  China  last  year  was  by  highway. 

But  demand  for  LNG  trucks  is  soaring  as  companies  and  manufacturers  shift  to  vehicles  that  run 
on  the  gas  that  Beijing  sees  as  a  key  part  of  its  war  against  smog. 

Sales  of  LNG  heavy  trucks  surged  540  percent  to  nearly  39,000  in  the  first  seven  months  of  the 
year,  according  to  Cassie  Liu,  a  truck  analyst  with  the  IHS  Markit  consultancy.  That  was  partly 
fueled  by  a  ban  this  year  on  the  use  of  diesel  tucks  to  transport  coal  at  northern  ports  in  provinces 
like  Hebei  and  Shandong,  and  in  the  city  of  Tianjin. 

“We  are  seeing  a  blowout  in  LNG  trucks  this  year,  thanks  to  the  government’s  policy  push,”  said 
Mu  Lei,  marketing  manager  for  China  National  Heavy  D  uty  Truck  Group  [CNHTC.UL],  known  as 
Sinotruk,  the  country’s  largest  manufacturer  of  heavy-duty  trucks. 

The  shift  to  gas  trucks  is  helping  fuel  demand  for  LNG  in  China,  as  are  other  government 
measures  aimed  at  clearing  the  air,  especially  in  the  north,  w  hich  is  shrouded  in  a  hazardous 
coal-fueled  smog  for  much  of  the  winter. 

One  major  project  is  piping  gas  to  1 .4  million  households  across  the  north  for  heating  this  winter, 
shifting  away  from  coal. 

China,  already  the  world’s  No.3  LNG  consumer,  has  seen  i  mports  jump  45  percent  so  far  this 
year. 

Government  restrictions  on  cargo  overloading  last  year,  for  safety  reasons,  has  also  driven  truck 
sales  as  operators  rushed  to  buy  bigger  trucks. 

Beijing  will  also  impose  restrictions  on  thousands  of  northern  factories  using  diesel  trucks,  forcing 
many  to  use  more  rail  and  others  to  consider  gas-powered  lorries. 

Sales  of  new  heavy  -duty  trucks,  including  diesel  and  LNG  vehicles,  jumped  75  percent  in  the 
January-August  period  to  768,214,  according  to  industry  websit  e  www.chinatruck.org.  It  did  not 
break  down  the  numbers,  but  companies  say  that  diesel  growth  is  being  dwarfed  by  that  of  the 
LNG  trucks. 

China,  the  world’s  top  energy  guzzler,  wants  gas,  which  emits  half  the  carb  on  dioxide  as  that  of 
burning  coal,  to  supply  15  percent  of  energy  demand  by  2030,  up  from  6  percent  currently. 

That  effort  stalled  in  2014  as  an  oil  price  slump  lifted  demand  for  diesel.  But  as  oil  prices  have 
risen  in  the  past  20  months,  rebounding  to  a  bove  $50,  LNG  sales,  especially  from  Australia  and 
the  United  States,  have  soared. 

Diesel  costs  between  10-30  percent  more  than  gas  on  average  currently  at  Chinese  gas  stations, 
according  to  truck  companies. 

54.  Hebei  Launches  Campaign  Targeting  Pollution -Related  Crime 

North  China's  Hebei  Province  has  launched  a  six  -month  campaign  targeting  pollution  -related 
crime  in  order  to  improve  the  environment  during  the  coming  winter,  according  to  the  provincial 
public  security  department.  The  campaign  run  s  from  Octoberl  to  March  31  and  targets  crime 
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such  as  illegal  disposal  of  dangerous  waste,  small  polluting  factories  and  fabrication  of  monitoring 
data  by  companies  with  emissions. 

Illegal  disposal  of  dangerous  waste  is  the  most  common  environmental  crime,  accounting  for 
more  than  70  percent  of  environment  -related  criminal  cases  in  the  province,  according  to  Hebei 
Public  Security  Department. 

Inspections  will  be  carried  out  by  the  provincial  public  security  and  environmental  protection 
departments  as  well  as  provincial  higher  people's  court  and  procuratorate. 

Hebei  police  have  handled  719  pollution  -related  criminal  cases  and  arrested  1,287  suspects  so 
far  this  year.  By  the  end  of  September,  more  than  1 1,000  people  had  been  punished  this  year  for 
poor  implementation  of  measures  controlling  air  pollution,  including  220  leading  officials, 
according  to  the  provincial  environmental  protection  department. 

According  to  a  work  plan  issued  in  August,  the  head  or  Party  chief  of  a  county  will  be  held 
responsible  if  the  county  lags  behind  in  terms  of  air  quality  improvement. 

"We  have  a  zero  tolerance  policy  towards  manipulating  monitoring  data,"  said  Li  Zhengfang  with 
the  department.  The  Party  chief  will  be  held  responsible  if  three  cases  of  monitoring  data 
fabrication  are  reported  in  the  county,  Li  said. 

The  province,  home  to  several  of  China's  top  10  most  polluted  cities,  set  up  an  environmental 
police  squad  in  2013  and  later  an  environmental  protection  courtroom  within  the  provincial  higher 
people's  court. 

55.  India  Proposes  To  Adopt  Euro  V  Standards  for  Non-road  Vehicles  and  Engines 

On  August  29  th,  the  Ministry  of  Road  Transport  and  Highways  proposed  to  adopt  Euro  V 
emissions  standards  for  non-road  vehicles  and  Engines,  including  the  PN  standard. 

The  Government  of  India's  propo  sal  is  to  adopt  Bharat  Stage  (CEV/TREM)  IV  and  V  emission 
standards  for  new  diesel  driven  agricultural  tractors,  construction  equipment  vehicles,  and 
combine  harvesters  by  2020  and  2023  respectively.  India  has  become  a  global  leader  by 
establishing  a  pathway  to  Euro  Stage  V  equivalent  standards. 

The  proposed  BS  (CEV/TREM)  IV  and  V  standards  are  an  important  step  forward  in  India’s  efforts 
to  reduce  harmful  emissions  from  non  -road  sources  and  mitigate  the  impacts  of  air  pollution  on 
human  health.  The  proposa  I  is  consistent  with  other  recent  actions  taken  by  the  government  to 
control  emissions  from  new  on  -road  vehicles  through  the  adoption  of  Bharat  Stage  VI  emission 
standards  and  to  ensure  nation  -wide  availability  of  low  sulfur  diesel  fuels.  The  proposed  BS 
(CEV/TREM)  IV  and  V  standards  would  extend  these  efforts  to  new  agricultural  tractors, 
construction  equipment  vehicles,  and  combine  harvesters.  These  sources  are  an  important,  and 
growing,  source  of  air  pollutant  emissions  in  the  country. 

The  proposed  sta  ndards  are  in  general  alignment  with  the  Euro  Stage  IV  and  V  standards  for 
engines  used  in  non  -road  mobile  machinery.  Euro  Stage  V  standards,  which  will  be  in  force 
beginning  in  2018,  represent  the  current  international  best  practice  for  controlling  emissions  from 
non-road  diesel  engines.  Importantly,  Euro  Stage  V  standards  include  stringent  particulate  matter 
and  particle  number  emission  limits  for  engines  with  rated  power  between  19  and  560  kW.  These 
limits  are  set  at  a  level  which  will  ensure  diesel  part  iculate  filters,  the  key  technology  needed  to 
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effectively  control  particulate  matter  emissions  from  diesel  engines,  are  applied  in  Stage  V 
engines  in  this  size  range. 

If  the  draft  BS  (CEV/TREM)  IV  and  V  emission  standard  proposal  is  adopted,  India  will  be  come 
the  first  region  outside  of  the  EU  to  adopt  Stage  V  equivalent  emissions  standards  for  non  -road 
diesel  engines.  Under  the  proposed  implementation  timeline,  India  will,  by  2023,  move  ahead  of 
countries  such  as  the  United  States  and  China  in  its  controbf  emissions  from  new  diesel  powered 
agricultural  tractors,  construction  equipment  vehicles,  and  combine  harvesters. 

56. 10,000  Electric  Cars  Highlight  Steep  Path  to  India's  Ambitions 

Prime  Minister  Narendra  Modi  has  kicked  off  India's  race  to  turn  all  new  passenger  car  sales 
electric  by  2030.  The  largest  order  has  gone  to  a  company  that  hasn't  commercially  started 
producing  the  vehicles. 

Tata  Motors  Ltd.  hasn't  sold  a  single  electric  car  yet,  though  Chief  Executive  Officer  Guenter 
Butschek  says  its  late  -mover  status  is  an  advantage  at  a  time  when  technology  advances  are 
leading  to  a  fall  in  costs.  Tata  along  with  Mahindra  and  Mahindra  Ltd.  — India's  sole  electric 

carmaker  that  plans  to  boost  its  vehicle  manufacturing  capacity  to  5,000  units  a  month  — 

underscore  the  distance  to  be  covered  when  compared  to  China  and  the  U.S. 

Ramping  up  production  of  electric  vehicles  in  a  country  where  carmakers  sell  2.5  million  fossil  fuel 
powered  units  annually  is  just  one  part  of  the  problem  ;  finding  uninterrupted  power  supply  is 
another.  In  addition,  non  -existent  charging  infrastructure  further  widens  the  gap  between  India 
and  China,  the  current  global  leader.  It  had  336,000  new  registrations  in  2016,  more  than  double 
of  160,000  in  the  U.S.,  while  India  had  just  450  cars  hittig  the  roads,  according  to  the  International 
Energy  Agency. 

The  pursuit  for  all  electric  new  car  sales  in  less  than  a  decade-and-a-half  is  part  of  Modi's  plan  to 
champion  the  cause  of  combating  climate  change. 

India  currently  has  about  350  charging  points  while  China  had  about  215,000  installed  at  the  end 
of  201 6. 

It  will  take  about  15  years  in  India  for  total  cost  of  ownership  for  electric  vehicles  to  reach  parity 
with  conventional  vehicles,  around  the  time  the  south  Asian  nation  plans  to  end  the  sale  of  fossil 
fueled  cars. 

Modi's  administration  is  hoping  to  fast  -track  change  by  leading  from  the  front.  The  government  - 
backed  Energy  Efficiency  Services  Ltd.  (EESL),  which  is  tasked  with  helping  the  nation  reduce 
emissions  and  curb  fuel  imports,  is  buying  10,000  battery-powered  cars  from  Tata  Motors  and 
Mahindra  &  Mahindra  to  replace  petrol  and  diesel  cars  used  by  the  federal  government  in  about 
four  years. 

Tata  is  running  trials  of  its  electric  buses  after  developing  the  plugin  versions  of  its  Bolt  and  Tiago 
hatchback  models.  Mahindra  has  plans  to  expand  its  capacity  to  make  electric  vehicles  almost 
10-fold  to  5,000  units  a  month  in  two  to  three  years. 

Tata  Motors  has  a  two  part  strategy  — one  which  includes  selling  cars  to  the  government  — and 
then  rolling  out  electric  buses  and  trucks  to  cater  to  the  mass  transportation  segment. 
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57.  Delhi  Smog:  EPCA  Suggests  Diesel  Vehicle  Ban  to  Control  Air  Pollution 


The  smog  situation  prevailed  for  a  fifth  day  in  Delhi.  Photo:  PTI 

The  Environment  Pollution  (Prevention  and  Control)  Authority,  or  EPCA,  has  suggested  a  ban  on 
diesel  vehicles  and  closure  of  all  coal  -based  power  plants  and  industries  in  the  National  Capital 
Region  (NCR)  centered  on  Delhi  when  the  air  quality  turns  toxic. 

EPCA  also  said  it  had  no  advance  warning  of  the  ‘unprecedented’  adverse  weather  conditions  in 
the  national  capital  recently  last  week  that  resulted  in  air  pollutions  levels  touching  ‘severe’  and 
‘emergency’  levels  in  the  Delhi-NCR  region.  It  called  for  “better  weather  forecasts”. 

Crop  burning  in  northern  states  is  often  cited  as  one  of  the  biggest  reasons  behind  high  levels  of 
air  pollution  in  the  city.  The  Delhi  government  was  set  to  introduce  an  ‘odd  -even’  road  rationing 
scheme  from  13  November,  but  shelved  the  plan  after  the  National  Green  Tribunal  (NGT)  ruled 
against  the  several  exemptions  provided  in  the  scheme. 

In  December  2016,  the  Supreme  Court  had  approved  a  graded  response  action  plan  (GRAP)  to 
tackle  air  pollution  in  Delhi  and  adjoining  cities.  The  plan’s  main  objective  was  to  inst  itutionalize 
measures  to  tackle  air  pollution  emergencies  in  the  city,  giving  a  clear  direction  about  steps  to  be 
taken  by  central  and  state  authorities  at  each  level  of  air  quality.  GRAP,  which  was  notified  by  the 
union  environment  ministry  in  January  201  7,  classifies  air  pollution  into  four  categories  of  air 
quality — moderate  to  poor,  very  poor,  severe,  very  severe  or  emergency. 
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The  suggestions  by  EPCA,  which  is  tasked  with  implementation  of  the  comprehensive  pollution  - 
tackling  plan  in  the  Delhi  -NCR,  were  made  in  its  latest  submissions  to  the  Supreme  Court  on 
GRAP’s  implementation  and  learning  from  first  smog  emergency  of  2017. 

In  its  report  to  SC,  EPCA  said,  “the  fact  is  that  while  crop  burning  from  Punjab  and  Haryana  is  a 
contributory  factor  it  is  not  t  he  only  problem  during  winter  in  this  region.”  “Last  year  adverse 
weather  and  lack  of  long  -term  action  resulted  in  similar  smog  episodes  during  December  and 
January.  So,  there  may  be  a  need  for  additional  emergency  measures  like  closure  of  all  coal 
based  thermal  plants  and  industries  in  the  region,”  said  EPCA,  in  its  report  to  SC. 

It  noted  that  currently  SC  had  imposed  a  ban  on  pet  coke  and  furnace  oil,  but  there  may  be  a 
requirement  to  temporarily  halt  all  other  air  pollution  sources  during  peak  smog  peri  ods. 

It  also  sought  a  “ban  on  all  diesel  vehicles  on  roads/and  or  stickers  of  fuel  and  age  on  all  vehicles 
through  PUC  (pollution  under  control)  certificates  so  that  based  on  level  of  threat,  categories  of 
vehicles  can  be  prohibited  from  plying.” 

EPCA,  h  owever,  clarified  that  it  will  discuss  these  measures  with  the  union  ministry  of 
environment,  forest  and  climate  change  (MoEF&CC)  and  the  Central  Pollution  Control  Board 
(CPCB)  task  force  and  inform  SC  of  any  directions  required. 

It  also  called  for  “better  weather  forecasts  so  that  agencies  have  advance  notice  of  the  measures 
that  need  to  be  taken”.  “This  year,  the  last  information  EPCA  had  on  the  prevailing  weather 
conditions  was  on  6  November  2017.  This  did  not  provide  any  warning  of  the  kind  of  anti-cyclonic 
weather  disturbance  that  was  happening  in  the  upper  circulatory  system  and  the  impending 
problems  it  would  bring.  EPCA  is  now  given  to  understand  from  weather  experts,  including  IMD, 
that  the  situation  of  the  past  few  days  was  unprecedented,”  said  EPCA’s  report  to  the  apex  court. 

“...across  the  world,  where  such  smog  alert  systems  are  in  place,  a  robust  and  reliable  weather 
forecasting  system  is  essential  for  action.  EPCA  is  now  working  with  the  ministry  of  earth  science 
and  IMD  to  see  how  this  forecast  and  predictions  can  be  improved,”  it  added. 

EPCA  also  said  that  there  is  a  need  for  a  vastly  strengthened  system  of  health  advisories  and 
their  wide  dissemination  to  people  to  take  preventive  action. 

58.  BS  VI  Fuels  Deadline  for  Delhi  Advanced  To  April  as  Air  Pollution  Chokes  City 

Delhi’s  gas  stations  will  only  sell  the  world’s  cleanest  petrol  and  diesel  from  April  1,  the 
government  said  recently,  advancing  the  rollout  of  Bharat  Stage  (BS)VI  fuels  by  two  years  to  fight 
rising  pollution  in  the  capital  city.  BS-III  and  BS-IV  cars  and  two-wheelers  can  run  on  BS-VI  fuels. 
But  any  emission  gains  will  only  be  marginal  in  a  city  whose  pollution  woes  are  often  compared 
to  a  “gas  chamber”. 

The  decision  also  signals  a  political  statement  from  Prime  Minister  Narendr  a  Modi’s  government 
on  tackling  pollution  —  especially  given  that  the  Delhi  government  has  come  up  short  on  solutions 
to  tackle  the  problem. 

In  a  statement,  the  petroleum  ministry  said  the  measures  would  help  mitigate  the  problem  of  air 
pollution  in  and  around  Delhi.  “The  decision  to  leapfrog  directly  from  BS-IV  to  BS-VI  is  also  in  line 
with  Hon’ble  PM’s  commitment  at  @COP21  to  voluntarily  cut  our  carbon  emissions...,”  petroleum 
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minister  Dharmendra  Pradhan  said,  referring  to  India’s  commitment  to  reduce  emis  sion  of 
greenhouse  gases  under  the  Paris  accord  signed  two  years  ago. 

BS  emission  standards  regulate  the  output  of  air  toxic  particles  from  motor  vehicles,  identified  as 
one  of  the  biggest  polluters  in  Delhi,  a  city  of  17  million  people  that  has  been  enve  loped  in  such 
hazardous  smog  this  month  that  schools  were  briefly  ordered  shut,  coal  -fired  power  switched  off 
and  construction  work  stopped. 

BS-VI  standards  will  limit  the  level  of  sulphur  in  fuels.  It  was  100  ppm  (parts  per  million)  under 
BS-III,  halved  to  50  ppm  under  BS-IV  and  with  BS-VI  it  will  be  10  ppm. 

A  2016  report  by  Indian  Institute  of  Technology,  Kanpur,  showed  that  a  big  contributor  to  Delhi’s 
air  pollution  is  road  dust,  which  accounts  for  about  35%  of  tiny  particles  known  as  PM  2.5  in  the 
air,  followed  by  vehicles  at  25%.  PM2.5  acts  as  respiratory  irritants  and  long  -term  exposure  can 
lead  to  lung  cancer. 

Environment  groups  welcomed  the  government  move.  “Even  though  the  full  air  quality  gains  will 
come  when  vehicles  also  move  to  BS  -VI  emissions  standards,  the  current  move  should  not  be 
underestimated  in  a  choking  city  like  Delhi,”  said  Anumita  Roychowdhury,  executive  director  of 
the  Centre  for  Science  and  Environment. 

“With  substantially  cleaner  fuel  emissions,  control  system  in  on  -road  fleet  will  improve  and  give 
some  emissions  benefits.” 

Fuel  norms  in  India  are  implemented  in  a  staggered  manner,  with  metro  cities  enforcing  them 
before  the  rest  of  the  country.  The  BS-IV  standards  were  introduced  in  some  parts  of  the  country 
in  2010  and  rolled  out  nationwide  on  April  1,  2017. 

The  auto  industry’s  reaction  was  cautious.  “We  are  already  working  on  a  stretched  deadline  to 
launch  BS-VI  vehicles  by  April  2020..,”  said  Pawan  Goenka,  managing  director,  Mahindra  and 
Mahindra  Ltd.  “I  don’t  foresee  any  m  ainline  player  with  multiple  models  being  able  to  launch 
complete  portfolio  of  BS-VI  compliant  vehicles  by  April  2018.” 

59.  As  India  Endures  Blanket  of  Smog,  China’s  Battle  Offers  Lessons 

As  New  Delhi  suffers  through  a  surge  in  the  most  harmful  type  of  smog — a  toxic  stew  that  makes 
India’s  capital  one  of  the  most  polluted  in  the  world-Beijing  offers  lessons  in  how  another  troubled 
city  made  progress  clearing  the  air. 

China  has  made  its  capital  the  focal  point  of  a  clean  -up  drive.  It’s  replacing  some  of  its  co  al- 
burning  facilities  with  cleaner  fuels,  encouraging  electric  vehicles  and  threatening  polluters  with 
harsh  penalties.  In  India,  government  officials  have  said  the  jury  is  still  out  on  whether  the  air  is 
as  dirty  as  researchers  claim,  and  the  Environment  Minister  told  a  local  news  program  recently 
that  “no  death  certificate  has  the  cause  of  death  as  pollution.” 

The  diverging  philosophies  show  up  clearly  in  the  numbers.  Concentrations  of  PM  -2.5  have 
soared  in  recent  years  in  India.  They’ve  stabilized  at  mu  ch  lower  levels  in  China,  where  the 
government  has  vowed  to  reduce  the  pollutant  by  more  than  15  percent  by  March  2018  in  the 
capital  and  nearby  areas.  Beijing’s  levels  remain  well  above  international  guidelines,  but  unlike  in 
India  they’ve  stopped  their  surge. 
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In  India,  the  government  has  forbidden  crop  burning  after  harvests  in  four  states,  where  the 
practice  is  a  major  contributor  to  the  haze.  The  ban  hasn’t  been  widely  enforced.  Regulators  set 
next  month  as  the  deadline  for  retrofitting  power  plants  with  sulfur  scrubbers.  The  power  industry 
has  largely  ignored  the  mandate. 

China’s  polluted  air  drew  global  scrutiny  in  2008  when  Beijing  hosted  the  Olympic  Games.  India 
lacks  the  same  public  awareness  of  the  problem  along  with  its  impact  on  human  health  an  d  the 
economy,  said  Pawan  Gupta,  a  scientist  at  NASA’s  Universities  Space  Research  Association. 
“Most  recent  discussions  in  India  started  after  a  World  Health  Organization  report  in  2014,  which 
put  Delhi  in  the  spotlight  for  the  worst  air  quality  around  th  e  world,”  Gupta  said. 

Beijing  is  far  from  the  ideal.  Even  after  average  concentrations  of  PM  -2.5  fell  almost  10  percent, 
the  biggest  annual  decrease  in  the  past  four  years,  the  figure  is  still  more  than  seven  times  the 
World  Health  Organization’s  recommended  level.  And  the  improvements  may  have  stalled.  Levels 
didn’t  fall  significantly  in  the  first  half  of  2017  in  366  cities  being  monitored,  Greenpeace  East  Asia 
said  in  a  July  report. 

Based  on  the  pace  of  reduction  in  pollution  between  2013  and  2016,  Beij  ing  will  still  need  about 
a  decade  before  it  can  enjoy  blue  skies,  Greenpeace  said.  Ma  Jun,  founder  and  director  of  the 
Beijing-based  Institute  of  Public  and  Environmental  Affairs,  agreed.  “Air  in  a  majority  of  Chinese 
cities  still  fails  to  meet  national  s  tandards,  so  it  still  needs  emission  cuts  and  more  efforts,”  Ma 
said. 

What’s  missing  in  India  is  a  proper  scientific  approach,  as  the  country  continues  to  rely  on  ad-hoc 
measures,  according  to  Sumit  Sharma,  associate  director  at  the  Energy  and  Resources  ihstitute’s 
Earth  science  and  climate  change  division.  “We’re  breathing  air  whose  quality  is  not  fit  for  human 
health,”  Sharma  said,  adding  that  action  should  start  in  the  summer  if  dirty  winters  are  to  be 
avoided. 

What’s  needed,  according  to  the  experts:  Deadlines  and  targets  for  PM  -2.5  levels;  coordinated 
action  between  states  and  the  regions  most  affected  by  winter  smog;  adherence  to  coal  -power 
emission  standards,  and;  air  quality  monitors  in  more  of  the  affected  cities. 

The  situation  is  an  outcome  of  three  decades  of  bad  governance,  according  to  Ritwick  Dutta,  an 
environment  lawyer  and  the  managing  trustee  for  the  Legal  Initiative  for  Forest  and  Environment. 
“The  central  government  has  absolved  itself  of  all  responsibility,  while  the  state  pollution  con  trol 
boards  are  understaffed,  untrained  and  have  no  mechanism  to  ensure  implementation,”  Dutta 
said. 


60.  New  Zealand  Rolls  Out  New  Gasoline  Specs  to  Reduce  Sulfur  to  10  PPM 

New  Zealand  has  rolled  out  new  specifications  for  gasoline,  including  changes  to  meth  anol 
content  and  introducing  oxygen  limits,  and  will  implement  a  lower  sulfur  content  in  gasoline  of  10 
ppm  from  50  ppm  with  effect  from  July  1,  2018.  The  government  made  amendments  to  Engine 
Fuel  Specification  Regulations  201 1,  which  impact  both  gasoline  and  diesel,  according  to  an 
earlier  statement  from  the  Ministry  of  Business,  Innovation  and  Employment. 

It  has  increased  the  methanol  limit  in  gasoline  to  3%  volume  from  1%,  the  statement  said. 
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Also,  the  new  regulations  will  introduce  a  total  oxygen  limit  of  "2.7%  mass  for  petrol  blended  with 
not  more  than  5%  volume  ethanol  or  3.7%  mass  for  petrol  blended  with  more  than  5%,  but  not 
more  than  10%,  volume  ethanol,"  according  to  the  government's  website. 

Additionally,  the  changes  will  raise  the  biodiesel  blend  limit  in  diesel  from  5%  to  7%. 

The  changes  aim  to  "improve  environmental  and  public  health  outcomes  ...  enable  new  cleaner 
vehicle  technologies  [while]  provide  as  much  flexibility  as  possible  to  fuel  suppliers  within 
minimum  environmental,  public  heal  th  and  consumer  protection  constraints, "  the  ministry  had 
said  in  a  statement  in  August. 

Refining  NZ  operates  the  country's  sole  refinery  --  the  1 35,000  b/d  Marsden  Point  plant  near 
Whangarei.  The  refinery  supplies  60%  -65%  of  the  domestic  gasoline  demand  .  It  used  to  fulfill 
50%  of  the  demand  before  a  four-year  expansion  project  was  completed  in  March  2016. 

The  refinery  had  installed  a  continuous  catalyst  regeneration  unit,  which  boosted  gasoline 
production  by  2  million  barrels/year  to  around  13  million  barrels/year  (35,600  b/d). 

According  to  the  ministry's  latest  data  released  on  its  website,  New  Zealand  imported  2.17  million 
barrels  of  gasoline  over  January-March,  against  2.22  million  barrels  in  the  previous  quarter. 

61.  New  Zealand  Aims  To  Go  Green  with  Electricity,  Tree  Planting 

New  Zealand's  incoming  government  is  hoping  to  make  the  nation  greener  by  planting  100  million 
trees  each  year,  ensuring  the  electricity  grid  runs  entirely  from  renewable  energy,  and  spending 
more  money  on  cycle  ways  and  rail  tra  nsport.  Jacinda  Ardern,  who  has  recently  taken  over  as 
prime  minister,  outlined  agreements  her  Labour  Party  reached  with  other  political  parties  joining 
them  in  the  new  government. 

The  37-year-old  will  be  New  Zealand's  youngest  leader  in  more  than  150  yeas  and  hopes  to  take 
the  country  on  a  more  liberal  path  following  nine  years  of  rule  by  the  conservative  National  Party. 

"I  don't  need  to  be  influenced  on  climate  change,"  she  said.  "It  will  sit  at  the  heart  of  what  this 
government  does." 

Ardern's  plan  is  for  New  Zealand  to  reduce  its  net  greenhouse  gas  emissions  to  zero  by  the  year 
2050. 

Some  of  the  targets  will  require  only  incremental  changes.  New  Zealand  already  generates  about 
85  percent  of  its  electricity  from  renewable  sources  including  hydroelectric,  geothermal  and  wind. 
Ardern  plans  to  increase  that  to  100  percent  by  2035,  in  part  by  investigating  whether  solar  panels 
can  be  used  atop  schools. 

She  said  the  country  will  need  to  double  the  amount  of  trees  it  plants  each  year,  a  goal  she  said 
was  "absolutely  achievable"  by  using  land  that  was  marginal  for  farming  animals.  Her  plans  also 
call  for  the  government's  vehicle  fleet  to  be  green  within  a  decade. 

62.  Cruise  Ships  in  Hobart  Facing  0.1%  Sulfur  Cap 
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scrutiny  for  some  time. 


Cruise  ship  at  Hobart 

Cruise  ships  berthed  in  the  Tasmanian  port  city  of 
Hobart  may  have  to  keep  to  a  low  sulfur  limit  on  fuel  oil 
if  the  city  council  gets  its  way.  The  council  has  called 
on  Australia's  federal  government  to  set  a  0.1%  sulfur 
cap  for  cruise  ships  in  the  port,  the  same  limit  that  is 
already  in  force  in  Sydney. 

Cruise  ship  emissions  in  Hobart  have  been  under 


City  councilor  Helen  Burnet  said  the  change  needed  to  happen  fast.  “This  year  we  are  having  a 
doubling  of  cruise  ships  in  our  port,”  Burnet  was  reported  as  saying. 


A  campaign  by  Sydney  residents  against  cruise  ship  emissions  was  taken  up  in  a  regional  election 
campaign  leading  to  the  0.1%  cap. 


The  White  Bay  Terminal  in  Sydney  was  built  in  2013  without  onshore  power  facilities.  Residents 
complained  that  emissions  and  noise  from  cruise  ships,  which  keep  running  when  docked,  were 
affecting  their  quality  of  life. 


SOUTH  AMERICA 

63.  Chile  Aims  to  Boost  Lithium  Output  as  Electric  Cars  Rise 

The  country  holding  the  world's  largest  reserves  of  lithium  is  drafting  regulations  that  would  allow 
companies  to  set  up  new  mines  amid  soaring  demand  for  the  mineral  used  in  electric  -car 

batteries.  A  Chilean  government  commission  is  expected  to  offer  guidance  by  the  end  of  the  year 
for  private  companies  that  want  to  start  lithiu  m  operations  in  the  country,  Mining  Minister  Aurora 
Williams  said  in  an  interview. 

Lithium  is  considered  a  strategic  resource  in  Chile,  and  no  company  has  obtained  a  license  in 
more  than  two  decades.  While  global  demand  for  lithium  is  expected  to  surge  th  is  year  as 
carmakers  push  to  bring  electric  vehicles  to  the  mass  market,  only  two  companies  mine  lithium  in 
Chile. 

“What  Chile  wants  is  to  maintain  and  increase  production  so  we  can  capture  this  space  in  the 
market,”  Williams  said.  “We  are  working  on  a  s  et  of  documents  that  effectively  set  up  ways  and 
procedures  to  mine  lithium.” 

Chile  holds  more  than  half  of  the  world's  known  reserves  of  the  mineral,  and  CRU  Group  says  the 
country  has  the  lowest  mining  costs.  Miners  pump  lithium -rich  brine  from  beneath  salt  flats  in  the 
country's  north  and  leave  it  to  dry  in  evaporation  pools.  Sociedad  Quimica  y  Minera  de  Chile  SA 
and  Albemarle  Corp.  remain  the  only  companies  producing  lithium  in  the  nation. 

The  Chilean  government  will  also  unify  environmental  monitorin  g  in  Atacama,  where  both  SQM 
and  Albemarle  are  operating,  to  ensure  that  mining  operations  have  no  irreversible  impact  on  the 
salt-flat's  delicate  environment  and  on  the  communities  living  around  it,  Williams  said. 
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Privately  owned  companies 
that  want  to  start  a  lithium 
operation  in  Chile  can  either 
partner  with  a  state  -owned 
company  or  negotiate 
special  contracts  directly 
with  the  government. 
Chilean-owned  Minera 
Salar  Blanco  spent  months 
in  talks  with  the  government 
before  withdrawing  from  the 
process.  “There  are  no 
rules,  no  one  knows  what 
the  requirements  are,” 
Minera  Salar  Chief 
Executive  Officer  Cristobal 
Garcia-Huidobro  said  in  an 
interview  in  his  office  in 
Santiago.  “When  we 
realized  the  process  wasn't 


advancing  we  decided  to  withdraw  and  wait  for  the  government  to  write  down  the  rules.” 

The  new  framework  won't  change  lithium's  special  status,  and  companies  will  still  have  to 
negotiate  directly  with  the  state,  according  to  Sergio  Hernandez,  executive  vice  -president  of  the 
Chilean  copper  commission  Cochilco,  a  member  of  the  committee  drafting  the  rules.  However,  it 
will  provide  more  clarity  on  financial  guarantees  for  projects,  investment  requirements, 
compensation  to  communities  or  land  owners,  environmental  rules,  taxes,  and  royalties. 

“The  lithium  royalty  will  probably  be  a  bit  higher  than  for  copper,”  Hernandez  said.  “This  makes 
sense  because  of  the  natural  advantages  of  starting  production  of  a  resource  that  is  fresh,  low  - 
cost  and  easy  to  extract.” 

The  framework  would  be  a  sign  that  Chile  is  opening  up  to  new  players  and  that  much  more  new, 
low-cost  lithium  production  could  enter  the  market  over  the  medium  term.  Even  a  sign  that  the 
regulation  is  business  -friendly  would  have  an  effect  on  prices,  according  to  Marcelo  Awad,  a 
Wealth  Minerals  Ltd.  manager  in  Chile. 

“Long-term  lithium  prices,  used  to  evaluate  projects  globally,  could  drop  25  percent  when  the 
regulatory  framework  is  out,”  said  Awad,  whose  company  has  acquired  mining  concessions  in 
salt  flats  across  the  country.  “Chile  has  the  world's  largest  reserves  that  can  be  mined  at  the 
lowest  price,  so  the  mere  announcement  should  lower  the  long-term  price.” 

Companies  are  using  long  -term  estimates  of  $1 1 ,000  to  $1 2,000  per  metric  ton  of  lithium 
carbonate,  which  would  fall  to  $8,000  to  $9,000  pe  r  ton  when  the  regulations  are  put  in  place, 
Awad  said.  Lithium  prices  have  more  than  doubled  in  the  five  years  to  2016,  according  to  UBS 
Group  AG.  The  mineral  averaged  $14,250  a  ton  in  July,  according  to  Benchmark  Minerals. 

“It  is  important  that  companie  s  wait  for  the  definitions,  but  whatever  the  demands  are,  they  will 
not  diminish  in  any  significant  way  Chile's  geological  and  institutional  advantages  as  a  lithium 
producer,”  Hernandez  said.  “We  will  remain  attractive.” 
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AFRICA 

64.  NPA  wins  2017  Climate  and  Clean  Air  Award 

Chief  Executive  Officer  of  the  National  Petroleum  Authority,  says  the  authority  is  committed  to 
promoting  clean  environment  with  the  enforcement  of  the  policy  on  low  sulfur  diesel  standards. 
Hassan  Tampuli  said  this  when  he  received  this  year’s  “Outstanding  Policy”  award  from  the 
Climate  and  Clean  Air  Alliance  at  the  on  -going  Climate  Change  Summit  (COP23)  in  Bonn, 
Germany. 

According  to  him,  Ghana  is  determined  to  collaborate  with  countries  in  the  sub  -region  to  adopt  a 
harmonized  fuel  spe  cification  for  the  entire  sub  -region  similar  to  what  currently  pertains  in  the 
East  Africa  sub-region. 

A  statement  from  the  Alliance  said  Ghana  is  the  first  West  African  country  to  move  to  low  sulfur 
diesel  and  with  a  new  sulfur  content  standard  of  50  parts  per  million  (ppm),  down  from  3000  ppm, 
a  remarkable  achievement. 

“This  improved  fuel  quality  directly  affects  Accra's  3  million  residents,  reducing  exposure  to  poor 
urban  air  quality  and  fine  particles.  With  cleaner  fuel  now  available,  Accra  can  leadn  the  adoption 
of  cleaner  bus  standards,  including  importing  ultra  -low  sulfur  diesel  for  Euro  6A/I  -  soot  free  - 
buses.” 

The  alliance  said  the  country’s  move  will  influence  regional  efforts  to  improve  air  quality.  Ghana 
is  a  major  player  in  the  West  Afri  can  fuel  system  as  a  fuel  refiner  and  a  major  export  hub  for 
refined  fuels.  The  policy  will  help  lead  West  Africa's  desulfurization  and  adoption  of  cleaner  vehicle 
emissions  standards  to  lower  particulate  matter  (PM2.5)  pollution  and  black  carbon  emissions . 

In  December  2016,  Nigeria,  Togo,  Benin  and  Cote  d'Ivoire  joined  Ghana  in  adopting  low  sulphur 
diesel  fuel  standards.  The  countries  also  committed  to  implement  cleaner  vehicle  standards  and 
work  with  the  ECOWAS  Commission  towards  sub-regional  fuel  and  vehicle  emissions  standards 
harmonization  by  2020.  Nigeria's  desulfurization  impacts  all  of  West  Africa,  and  Ghana's  lead  role 
in  cleaning  up  fuels  and  vehicles  for  lower  PM  and  black  carbon  emissions  is  key  to  moving  the 
entire  region  to  low  sulfur  fuels. 

Before  adopting  the  new  standards  the  National  Petroleum  Authority  held  an  extensive  public 
consultation  including  internal  and  external  stakeholders.  It  has  also  been  key  to  the  development 
and  adoption  of  the  new  standards  and  has  established  a  standing  committee  for  the  purpose  of 
implementation,  monitoring  and  enforcement. 

Other  award  winners  include  Minister  of  Environment,  Chile,  Governor  of  California,  USA  and  the 
Mayor  of  Durban  South  Africa. 

65.  Onitsha  (Nigeria)  Has  the  Worst  Air  Pollution  in  the  World,  Says  WHO 

More  than  90%  of  people  worldwide  have  to  breathe  polluted  air  and  the  people  most  likely  to 
suffer  are  those  who  live  in  crowded  places,  where  the  shift  to  cleaner  forms  of  transportation  and 
fuel  has  not  happened  (or  is  happening  too  slowly). 


57 

EPA-1 9-01 26-A-0001 1 7 


ED  001620  00001305-00057 


EPA-HQ-20 1 8-002 121 


This  is  particularly  evident  in 
some  areas  of  Asia  and 
Africa,  where  s  mog  hangs 
over  cities,  seeps  into  the 
countryside  and  even 
people’s  homes. 

But  the  air  pollution  in  some 
cities  on  those  continents  is 
worse  than  others.  According 
to  the  World  Health 
Organization  (WHO), 

Onitsha,  Anambra  state  is  the 
city  with  the  worst 
in  the 


The  report  shows  that  Onitsha  has  staggering  levels  oPMIO  particulate  matter  in  its  air.  Onitsha’s 
mean  annual  concentration  was  recorded  at  594  micrograms  per  cubic  meter  by  WHO,  which  is 
30  times  more  than  the  recommended  limit.  Three  other  Nigerian  cities  were  named  in  the  WHO 
report  for  high  PM10  levels:  Kadun  a,  which  came  fifth,  followed  by  the  cities  of  Aba  -  in  sixth 
place  -  and  Umuahia,  in  16th  position. 


The  20  Worst  Cities  Worldwide  For  Air  Pollution 


(Photo:  WHO) 
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Just  last  year,  the 
World  Bank 
reported  that  94% 
of  the  population  in 
Nigeria  is  exposed 
to  air  pollution 
levels  that  exceed 
WHO  guidelines 
(compared  to  72% 
on  average  in  Sub- 
Saharan  Africa  in 
general)  and  air 
pollution  damage 
costs  about  1  %  of 
gross  national 
income. 


si  Onitsha,  Kaduna, 

Aba  and  Umuahia 

.  .  statists  S  are  9ross|y 

polluted,  not  just  in 

terms  of  the  air  quality,  but  also  the  solid  waste  that  litters  the  streets,  blocking  drainages  and 
canals.  But  the  same  can  be  said  for  many  Nigerian  cities.  Many  times,  there's  no  dustbin  in 
sight,  so  residents  dump  heaps  of  rubbish  by  roadsides  and  on  street  corners. 
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Nigeria  does  not  recognize 
air  pollution  as  a  problem 
or  take  it  seriously,  but  the 
health  effects  attributed  to 
sustained  exposure  to 
PMs,  especially  PM2.5s, 
are  well  proven. 

GENERAL 

66.  Bus  Manufacturers  Commit  to  Bring  Cleaner  ‘SootFree’  Buses  to  20  Megacities 

Four  of  the  world’s  largest  b  us  and  engine  manufacturers  have  committed  to  make  it  easier  for 
major  cities  to  purchase  buses  equipped  with  low  emissions  technologies,  in  order  to  tackle 
climate  change  and  toxic  air  pollution.  BYD,  Cummins,  Scania  and  Volvo  Buses  will  ensure  ‘soot- 
free’  engine  technology  is  available  for  purchase  in  20  megacities  beginning  in  2018.  The 
manufacturers  will  each  release  through  their  websites  a  full  product  portfolio  available  in  each 
city  and  will  begin  publicly  reporting  the  number  of  soot -free  buses  sold  in  each  year. 

Soot  free  is  defined  as  including  any  engine  that  meets  Euro  VI  norms  or  EPA  2010  norms,  and 
any  diesel  engine  with  a  diesel  particulate  filter,  gas-powered  engine,  or  a  dedicated  electric  drive 
engine.  Further  reductions  in  climate  impacts  of  soot -free  buses  are  achievable  with  low -carbon 
fuels  and  engines  that  deliver  the  lowest  lifecycle  greenhouse  gas  emissions. 

The  cities  involved  in  the  scheme  are,  Abidjan,  Accra,  Addis  Ababa,  Bangkok,  Bogota,  Buenos 
Aires,  Casablanca,  Dar  es  Salaam, Dhaka,  Istanbul,  Jakarta,  Johannesburg,  Lagos,  Lima,  Manila, 
Mexico  City,  Nairobi,  Santiago,  Sao  Paulo,  and  Sydney. 

Less  than  20%  of  all  buses  sold  globally  meet  the  definition  of  soot  -free,  with  the  vast  majority 
being  diesel  powered.  Older  generation  d  iesel  technology  produces  high  levels  of  black  carbon 
emissions,  or  soot,  which  are  amongst  the  most  dangerous  pollutants  for  public  health  and  a 
major  contributor  to  climate  change.  The  cleanest  buses  today  can  reduce  these  emissions  by 
more  than  99  percent. 

The  Global  Industry  Partnership  on  Soot-Free  Clean  Bus  Fleets  is  an  initiative  led  by  C40  Cities, 
the  Climate  and  Clean  Air  Coalition  (CCAC),  and  International  Council  on  Clean  Transportation 
(ICCT),  Centro  Mario  Molina  Chile  and  UN  Environment.  The  commitment  was  announced  at  the 
CCAC  Clean  Buses  for  Clean  Air  Workshop  in  Paris. 

67.  Electric  Trucks  to  Grow  Fast  From  Now  Through  2030:  Report 

In  the  coming  years,  the  world's  auto  industry  will  continue  to  shift  its  product  mix  to  electric  and 
electrified  vehicles  to  meet  growing  concerns  over  carbon  emissions  and  stringent  fuel  -economy 
regulations  across  the  globe. 

However,  the  passenger  -car  segment  isn't  the  only  area  that  will  see  electric  powertrains 
implemented.  A  new  study  suggests  the  market  for  ele  ctric  trucks — light,  medium,  and  heavy  - 
duty  commercial  trucks — is  on  the  verge  of  booming.  Released  by  McKinsey  Energy  Insights,  the 
study  looked  at  three  key  factors  that  will  influence  the  adoption  of  electric  trucks. 


Air  pollution  is  the  biggest  environmental  health  risk 
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The  most  important  drivers  of  adoptio  n,  it  said,  will  be  cost  parity  between  electric  trucks  and 
diesel-powered  trucks,  electrification  readiness,  and  a  supportive  electric -vehicle  environment. 

With  those  three  factors  in  mind,  the  study  projected  electric  trucks'  upcoming  boom  in  the 
marketplace;  by  2030,  the  electric  models  could  account  for  15  percent  of  total  truck  sales. 

The  sales  figures  will  vary  by  area,  since  each  of  the  three  major  markets  the  study  studied  — 
China,  Europe,  and  the  United  States — has  unique  characteristics. 

McKinsey  Energy  Insights  pins  Europe  as  the  earliest  adopter  of  electric  trucks,  thanks  to  higher 
fuel  prices  and  a  supportive  environment  for  electric  vehicles  in  general.  Specifically,  it  projects 
light-duty  trucks  will  reach  cost  parity  between  now  and  2021,  wNie  heavy-duty  trucks  will  achieve 
parity  in  Europe  by  2027. 

In  the  United  States,  the  study  paints  a  very  different  picture.  Thanks  to  lower  price  differentials 
between  diesel  and  electricity,  the  U.S.  isn't  likely  to  embrace  electric  trucks  as  quickly  asEurope. 
The  U.S.  is  also  a  vastly  different  landscape,  and  batteries  will  be  tasked  with  going  longer 
distances — boosting  costs  and  perhaps  requiring  additional  technology  and  other  improvements. 

While  Europe  reaches  cost  parity  by  2021,  neither  the  U.S.  nor  China  will  likely  achieve  parity 
until  2030  or  later,  the  study  says. 

China  faces  similar  hurdles  to  those  in  the  U.S.:  range,  battery  technology,  and  distances  covered. 
The  supply  of  electric  trucks  will  likely  outweigh  a  sufficient  charging  infrastructure  in  the  U.S.  and 
China  for  some  time,  per  the  study. 

Regulatory  forces  make  up  the  final  facet  of  electric  truck  adoption  rates. 

A  few  European  countries  have  already  announced  various  bans  on  fossil  fuel  -powered  vehicles 
in  the  coming  decades,  and  China  has  just  rolled  out  its  first  electric-car  quotas  to  begin  in  2019. 
These  regulations  will  increasingly  shape  the  electric  truck  market  as  they  materialize. 

In  the  United  States,  it  remains  somewhat  unclear  how  particular  states  and  cities  could  or  would 
implement  such  regulations.  If  similar  bans  occur,  you  can  probably  count  on  California  to  lead 
the  change  in  the  U.S. 

68.  Air  Pollution  Exposure  Reduces  the  Development  of  Working  Memory  in 
Children 

A  study  led  by  the  Barcelona  Institute  for  Global  H  ealth  (ISGIobal)  has  demonstrated  that 
exposure  to  air  pollution  on  the  way  to  school  can  have  damaging  effects  on  children's  cognitive 
development.  The  study,  published  recently  in  Environmental  Pollution,  found  an  association 
between  a  reduction  in  workhg  memory  and  exposure  to  fine  particulate  matter  (PM2.5)  and  black 
carbon  during  the  walking  commute  to  and  from  school.  1  However,  the  researchers  emphasize 
that  the  benefits  of  daily  walking  or  cycling  outweigh  the  risks  of  exposure. 


1  Environmental  Pollution,  2017;  231 :  837  DOI:  10.101 6/j.envpol.201 7.08.075,  Impact  of  commuting  exposure  to 
traffic-related  air  pollution  on  cognitive  development  in  children  walking  to  school.,  Mar  Alvarez-Pedrerol,  loar 
Rivas,  Monica  Lopez  -Vicente,  Elisabet  Suades  -Gonzalez,  David  Donaire  -Gonzalez,  Marta  Cirach,  Montserrat  de 
Castro,  Mikel  Esnaola,  Xavier  Basagana,  Payam  Dadvand,  Mark  Nieuwenhuijsen,  Jordi  Sunyer., 
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Previous  research  found  that  exposure  to  traffic-related  pollutants  in  schools  was  associated  with 
slower  cognitive  development.  The  aim  of  the  new  study  was  to  assess  the  impact  of  air  pollution 
exposure  during  the  walking  commute  to  school.  The  findings  of  an  earlier  study  had  shown  that 
20  percent  of  a  child's  daily  dose  of  black  carbon,  a  pollutant  directly  related  to  traffic,  is  inhaled 
during  urban  commutes. 

"The  results  of  earlier  toxicological  and  experimental  studies  have  shown  that  these  short 
exposures  to  very  high  concentrations  of  pollutants  can  have  a  disproportionately  high  impact  on 
health,"  explains  Mar  Alvarez  -Pedrerol,  ISGIobal  researcher  and  first  author  of  the  study.  "The 
detrimental  effects  may  be  particularly  marked  in  children  because  of  their  smaller  lung  capacity 
and  higher  respiratory  rate,"  she  adds. 

The  study  was  carried  out  in  Barcelona  and  enrolled  over  1,200  children  aged  from  seven  to  10 
from  39  schools,  all  of  whom  walked  to  school  on  a  daily  basis.  The  children's  working  memory 
and  attention  capacity  was  assessed  several  times  during  the  12-month  study.  Their  exposure  to 
air  pollution  over  the  same  period  was  calculated  on  the  basis  of  estimated  levels  on  the  shortest 
walking  route  to  their  school. 

Statistical  analysis  of  the  findings  reveal  ed  that  exposure  to  PM2.5  and  black  carbon  was 
associated  with  a  reduction  in  the  growth  of  working  memory;  an  interquartile  range  increase  in 
PM  2.5  and  black  carbon  levels  was  associated  with  a  decline  of  4.6  percent  and  3.9  percent, 
respectively,  in  exp  ected  annual  development  of  working  memory.  No  significant  associations 
were  found  with  exposure  to  N02  and  none  of  the  pollutants  studied  were  observed  to  have  any 
effect  on  attention  capacity.  In  this  study,  boys  were  much  more  sensitive  than  girls  to  the  effects 
of  both  PM2.5  and  black  carbon. 

"Above  all,  we  do  not  want  to  create  the  impression  that  walking  to  school  is  bad  for  children's 
health  because  the  opposite  is  true  — walking  or  cycling  to  school,  which  builds  physical  activity 
into  the  child's  da  ily  routine,  has  health  benefits  that  far  outweigh  any  negative  impact  of  air 
pollution,"  explains  Jordi  Sunyer,  head  of  ISGIobal's  Child  Health  Programme  and  co  -author  of 
the  study. 

"The  fact  that  children  who  walk  to  school  may  be  more  exposed  to  pollut  ion  does  not  mean  that 
children  who  commute  by  car  or  on  public  transport  are  not  also  exposed  to  high  levels.  His 
colleague  Mar  Alvarez-Pedrerol  went  on  to  explain  "The  solution  is  the  same  for  everyone:  reduce 
the  use  of  private  vehicles  for  the  school  r  un  and  create  less  polluted  and  safer  home  -to-school 
routes." 

This  is  the  first  time  that  a  team  of  scientists  has  studied  the  potential  impact  on  cognitive 
development  of  exposure  to  air  pollution  in  children  who  walk  to  school. 

69.  EV  Carbon  Footprint  Always  Smaller  Than  Diesel 

The  lifetime  C02  emissions  from  an  electric  vehicle  are  lower  than  those  of  a  conventional  diesel 
model  even  when  its  batteries  are  charged  using  the  ‘dirtiest’  electricity  in  Europe,  according  to  a 
study  released  recently.  The  stud  y  conducted  by  VUB  university  in  Brussels  for  the  NGO 
Transport  &  Environment  (T&E)  concludes  that,  on  a  lifecycle  basis  -  that  is,  including  pollution 


aISGIobal,  Centre  for  Research  in  Environmental  Epidemiology  (CREAL),  Barcelona,  Catalonia,  Spain 
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arising  from  the  manufacture  of  the  vehicle  and  battery-  this  holds  true  even  in  countries  with  the 
highest  power  sector  C02  emissions. 

In  Poland,  where  over  three-quarters  of  electricity  is  generated  by  burning  coal,  the  lifetime  carbon 
footprint  of  an  electric  vehicle  would  be  25%  less  than  that  of  a  diesel.  In  Sweden,  which  gets 
two-thirds  of  its  power  from  renewable  sources,  emissions  for  an  electric  vehicle  would  be  85% 
less,  the  report  finds. 

The  sustainability  should  improve  further  with  advances  in  battery  technology  and  as  more  of  the 
cells  are  re  -used  for  electricity  storage  or  recycled,  T&E  sai  d  in  a  statement.  "With  the  rapid 
decarbonization  of  the  EU  electricity  mix,  on  average  electric  vehicles  will  emit  half  the  C02 
emissions  of  a  diesel  car  by  2030,  including  the  manufacturing  emissions,”  said  Yoann  Le  Petit, 
the  group’s  e-mobility  specialist. 

The  single  most  import  opportunity  to  improve  the  climate  impact  of  battery-power  vehicles  lies  in 
the  supply  mix  of  the  electricity,  especially  phasing  out  coal  -fired  power  plants  and  substituting 
them  with  natural  gas  and  renewables. 

An  analysis  re  leased  along  with  the  study  concludes  that  physical  shortages  of  critical  raw 
materials  such  as  lithium,  cobalt,  nickel,  graphite  are  unlikely  even  as  demand  takes  off.  However, 
T&E  argued  that  extraction  should  be  held  to  high  social  and  environmental  sta  ndards.  “In  the 
long  term,  reuse,  recycling,  and  progressive  substitution  of  these  materials  should  generalize”. 

70.  Global  Carbon  Dioxide  Emissions  Stabilized  In  2016 

Global  emissions  of  climate-warming  carbon  dioxide  remained  static  in  2016,  a  welcomesign  that 
the  world  is  making  at  least  some  progress  in  the  battle  against  global  warming  by  halting  the 
long-term  rising  trend. 

All  of  the  world’s  biggest  emitting  nations,  except  India,  saw  falling  or  static  carbon  emissions  due 

to  less  coal  burning  _and  increasing  renewable  energy  ,  according  to  data  published  by  the 
Netherlands  Environmental  Assessment  Agency  (NEAA).  However  other  mainly  developing 
nations,  including  Indonesia,  still  have  rising  rates  of  C02  emissions. 

Stalled  global  emissions  still  means  huge  amounts  of  C02  are  being  added  to  the  atmosphere 
every  year  -  more  than  35bn  tons  in  2016  -  driving  up  global  temperatures  and  increasing  the 
risk  of  damaging,  extreme  weather.  Furthermore,  oth  er  heat-trapping  greenhouse  gases,  mainly 
methane  from  cattle  and  leaks  from  oil  and  gas  exploration,  are  still  rising  and  went  up  by  1%  in 
2016. 

“These  results  are  a  welcome  indication  that  we  are  nearing  the  peak  in  global  annual  emissions 
of  greenhouse  gases,”  said  climate  economist  Prof  Lord  Nicholas  Stern  at  the  London  School  of 
Economics  and  president  of  the  British  Academy. 

“To  realize  the  goals  of  the  Paris  agreement  and  hold  the  increase  in  global  average  temperature 
to  well  below  2C,  we  must  rea  ch  peak  emissions  as  soon  as  possible  and  then  achieve  a  rapid 
decline  soon  afterwards,”  Stern  said.  “These  results  from  the  Dutch  government  show  that  there 
is  a  real  opportunity  to  get  on  track.” 
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Jos  Olivier,  the  chief  researcher  for  the  NEAA  report,  so  unded  a  note  of  caution:  “There  is  no 
guarantee  that  C02  emissions  will  from  now  on  be  flat  or  descending.”  He  said,  for  example,  a 
rise  in  gas  prices  could  see  more  coal  burning  resume  in  the  US. 

The  flat  C02  emissions  in  2016  follow  similar  near-standstills  in  2014  and  2015  .  This  lack  of 
growth  is  unprecedented  in  a  time  when  the  global  economy  is  growing.  As  the  number  of  yea  rs 
of  flat  emissions  grows,  scientists  are  more  confident  a  peak  has  been  reached,  rather  than  a 
temporary  halt.  In  July  2016,  senior  economists  said  China’s  huge  coal  burning  had  peaked  , 
marking  a  historic  turning  point  in  efforts  to  tame  climate  change. 

Stern  said  many  of  the  big  emitting  nations  had  achieved  significant  reductions  in  2016:  “However, 
all  countries  have  to  acceler  ate  their  emissions  reductions  if  the  Paris  goals  are  to  be  met.”  He 
said  this  could  also  drive  development  in  poorer  nations:  “We  can  now  see  clearly  that  the 
transition  to  a  low  -carbon  economy  is  at  the  heart  of  the  story  of  poverty  reduction  and  of  the 
achievement  of  the  UN  Sustainable  Development  Goals.” 

The  new  Dutch  report  shows  C02  emissions  from  China,  the  world’s  biggest  emitter,  fell  0.3%  in 
2016.  US  C02  emissions  fell  2.0%  and  Russia’s  by  2.1%,  with  the  EU  flat,  although  UK  emissions 
tumbled  by  6.4%,  as  coal  burning  plunged. 

Of  the  top  five  emitters,  only  India’s  C02  emissions  rose,  by  4.7%.  Significant  increases  were 
also  seen  in  Indonesia,  Malaysia,  the  Philippines,  Turkey  and  Ukraine. 

However,  over  a  quarter  of  the  warming  effect  seen  by  the  world  comes  from  non  -C02 

greenhouse  gases,  with  methane  by  far  the  most  significant.  Cattle  belch  the  gas  and  are 
responsible  for  23%  of  global  methane  emissions,  and  this  source  rose  by  0.4%  in  2016. 

Scientists  have  warned  that  thegrowing  global  appetite  for  meat,  especially  beef,  cannot  continue 

if  climate  change  is  to  be  kept  under  2C. 

Another  quarter  of  methane  emissions  come  from  fossil  fuel  production  and  leaks  in  gas 
distribution  pipes.  Since  2000,  emissions  from  coal  and  gas  production  have  grown  by  more  than 
65%. 


Carbon  emissions  from  forest  destruction  and  other  land  use  changes  were  not  included  in  the 
main  analysis  as  they  are  more  difficult  to  estimate  and  vary  strongly  from  year  to  year. 

71.  Rise  in  Emissions  in  2017  Is  a  'Step  Back  For  Humankind' 

Worldwide  carbon  emissions  are  projected  to  rise  by  around  2%  in  2017,  according  to  the  latest 
figures  from  the  Global  Carbon  Project.  The  increase,  whi  ch  was  announced  as  nations  met  in 
Germany  for  the  annual  UN  climate  negotiations  (COP23),  comes  after  three  years  of  relative 
stability. 

“This  is  very  disappointing,”  said  Corinne  Le  Quere,  director  of  the  Tyndall  Centre  for  Climate 
Change  Research  at  the  University  of  East  Anglia.  “With  global  carbon  dioxide  emissions  from  all 
human  activities  estimated  at  41  billion  tons  for  2017,  time  is  running  out  on  our  ability  to  keep 
warming  well  below  2C,  let  along  1 ,5C.” 

She  warned  that  rising  temperatures  co  uld  amplify  the  impacts  of  hurricanes  and  create  more 
powerful  storms.  “This  is  a  window  to  the  future,”  she  said.  “We  need  to  reach  a  peak  in  global 
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emissions  in  the  next  few  years  and  drive  emissions  down  rapidly  afterwards  to  address  climate 
change  and  limit  its  impacts.” 

The  recent  rise  is  thought  to  be  largely  due  to  an  increase  in  coal  being  burnt  as  fuel  in  China,  as 
a  result  of  stronger  industrial  growth  and  lower  hydro  -power  generation  caused  by  low  rainfall  in 
the  country,  which  accounts  for  28%  of  global  emissions. 

Robert  Jackson,  a  co  -author  of  the  report  and  an  Earth  scientist  at  Stanford  University  in 
California,  predicts  a  further  rise  in  emissions  in  2018.  “That’s  a  real  concern,”  he  said.  “The  global 
economy  is  picking  up  slowly.  As  GDP  rises,  we  produce  more  goods,  which  by  design  produces 
more  emissions.” 

Nick  Molden,  founder  and  CEO  of  Emissions  Analytics,  says  the  true  figures  could  be  even  worse 
than  the  report  suggests.  Official  figures  for  vehicle  emissions  have  been  showing  a  decli  ne  in 
C02  that  has  not  reflected  real  -world  performance,  he  told  Professional  Engineering.  “If  that’s 
baked  into  these  figures  they  could  underestimate  the  extent  of  the  problem.” 

The  discrepancy  is  because  official  emissions  test  figures  quoted  by  vehicl  e  manufacturers  can 
differ  from  the  actual  amounts  by  40%  on  average.  Molden  also  pointed  out  that,  although  there 
are  a  growing  number  of  electric  vehicles,  if  they’re  powered  by  coal  -fired  power  stations  they 
could  still  account  for  significant  emissions. 

Amy  Luers,  executive  director  at  researchorganization  Future  Earth,  called  the  news  “a  step  back 
for  humankind”.  “We  must  reverse  this  trend  and  start  to  accelerate  toward  a  safe  and  prosperous 
world  for  all.” 

Others  are  more  optimistic,  pointing  to  a  14%  per  year  rise  in  use  of  renewable  sources  of  energy 
over  the  past  five  years.  “Prices  for  wind  and  solar  power  are  plummeting,  and  batteries  and 
storage  are  helping  to  balance  supply  and  demand  for  electricity,"  said  Jackson.  "The  world's 
energy  future  is  changing  before  our  eyes.” 

72.  Global  Atmospheric  C02  Levels  Hit  Record  High 

The  concentration  of  carbon  dioxide  in  the  atmosphere  increased  at  record  speed  last  year  to  hit 
a  level  not  seen  for  more  than  three  million  years,  the  UN  has  warned.  The  new  report  has  raised 
alarm  among  scientists  and  prompted  calls  for  nations  to  consider  more  drastic  emissions 
reductions  at  the  climate  negotiations  in  Bonn. 

“Globally  averaged  concentrations  of  C02  reached  403.3  parts  per  million  (ppm)  in  2016,  up  from 
400.00  ppm  in  2015  because  of  a  combination  of  human  activities  and  a  strong  El  Nino  event,” 
according  to  The  Greenhouse  Gas  Bulletin,  the  UN  weather  agency’s  annual  flagship  report. 

This  acceleration  occurred  despite  a  slowdown  -  and  perhaps  even  a  plateau  ing  -  of  emissions 
because  El  Nino  intensified  droughts  and  weakened  the  ability  of  vegetation  to  absorb  carbon 
dioxide.  As  the  planet  warms,  El  Ninos  are  expected  to  become  more  frequent. 

The  increase  of  3.3  ppm  is  considerably  higher  than  both  the  2.3  p  pm  rise  of  the  previous  12 
months  and  the  average  annual  increase  over  the  past  decade  of  2.08ppm.  It  is  also  well  above 
the  previous  big  El  Nino  year  of  1998,  when  the  rise  was  2.7  ppm. 
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The  study,  which  uses  monitoring  ships,  aircraft  and  stations  on  theland  to  track  emissions  trends 
since  1750,  said  carbon  dioxide  in  the  atmosphere  is  now  increasing  100  times  faster  than  at  the 
end  of  the  last  ice  age  due  to  population  growth,  intensive  agriculture,  deforestation  and 
industrialization. 

The  last  time  Ea  rth  experienced  similar  C02  concentration  rates  was  during  the  Pliocene  era 
(three  to  five  million  years  ago),  when  the  sea  level  was  up  to  20m  higher  than  now. 

The  authors  urged  policymakers  to  step  up  countermeasures  to  reduce  the  risk  of  global  warming 
exceeding  the  Paris  climate  target  of  between  1.5C  and  2C.  “Without  rapid  cuts  in  C02  and  other 
greenhouse  gas  emissions,  we  will  be  heading  for  dangerous  temperature  increases  by  the  end 
of  this  century,  well  above  the  target  set  by  the  Paris  climate  cha  nge  agreement,”  World 

Meteorological  Organization  chief  Petteri  Taalas  said  in  a  statement. 

The  momentum  from  the  Paris  accord  in  2015  is  faltering  due  to  the  failure  of  national 
governments  to  live  up  to  their  promises.  In  a  report  to  be  released  on  Tuesday,  UN  Environment 
will  show  the  gap  between  international  goals  and  domestic  commitments  leaves  the  world  on 
course  for  warming  well  beyond  the  2C  target  and  probably  beyond  3C.  International  efforts  to 
act  have  also  been  weakened  by  US  President  Donald  Trump’s  decision  to  quit  the  accord. 

Prof  Dave  Reay,  professor  of  carbon  management  at  the  University  of  Edinburgh,  said:  “This 
should  set  alarm  bells  ringing  in  the  corridors  of  power.  We  know  that,  as  climate  change 
intensifies,  the  ability  of  the  landand  oceans  to  mop  up  our  carbon  emissions  will  weaken.  There’s 
still  time  to  steer  these  emissions  down  and  so  keep  some  control,  but  if  we  wait  too  long 
humankind  will  become  a  passenger  on  a  one-way  street  to  dangerous  climate  change.” 

“The  numbers  don’t  lie.  We  are  still  emitting  far  too  much  and  this  needs  to  be  reversed,”  the  head 
of  UN  Environment  Erik  Solheim  said  in  reaction  to  the  new  report.  “What  we  need  now  is  global 
political  will  and  a  new  sense  of  urgency.” 

The  report  comes  amid  growing  con  cerns  that  nature’s  ability  to  deal  with  C02  is  weakening. 
Recent  studies  show  forest  regions  are  being  cleared  and  degraded  so  rapidly  that  they  are  now 
emitting  more  carbon  than  they  absorb. 

“These  large  increase  show  it  is  more  important  than  ever  to  reduce  our  emissions  to  zero  -  and 
as  soon  as  possible,”  said  Piers  Forster,  director  of  the  Priestley  International  Centre  for  Climate 
at  the  University  of  Leeds.  “If  vegetation  can  no  longer  help  out  absorbing  our  emissions  in  these 
hot  years  we  could  be  in  trouble.” 

The  World  Meteorological  Organization  predicted  2017  will  again  break  records  for  concentrations 
of  carbon  dioxide  and  methane,  but  the  growth  rate  will  not  be  as  fast  because  there  is  no  El  Nino 
effect. 


73.  US  Oil  and  Gas  'Resurgence'  Expected  As  Global  Demand  Grows 

Oil  will  continue  growing  as  a  source  of  energy  for  over  two  decades,  with  the  U.S.  set  to  become 
the  undisputed  leader  in  crude  and  gas  production,  the  International  Energy  Agency  saichecently. 
The  report  from  the  Paris  -based  agen  cy  will  come  as  grim  news  for  officials  attending  global 
climate  talks  in  Bonn,  Germany,  as  they  grapple  with  ways  to  contain  carbon  emissions.  Scientists 
just  this  week  said  that  emissions  of  the  heat  -trapping  gas  rose  this  year  after  three  years  of  not 
growing. 
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The  IEA  said  oil  production  will  be  driven  by  continued  growth  in  energy  -hungry  industries. 
Though  solar  power  is  set  to  become  the  cheapest  source  of  new  electricity  generation  and  the 
boom  years  for  coal  are  over,  oil  and  gas  will  continue  to  me  et  the  bulk  of  the  world's  energy 
needs,  the  IEA  said. 

Oil  demand  is  forecast  to  keep  rising  until  2040,  with  natural  gas  growing  by  a  sharp  40  percent. 

A  more  widespread  use  of  electric  cars  will  not  be  enough  to  consign  oil  to  the  past,  said  IEA 
Executive  Director  Fatih  Birol.  "It  is  far  too  early  to  write  the  obituary  of  oil,  as  growth  for  trucks, 
aviation,  petrochemicals,  shipping  and  aviation  keep  pushing  demand  higher,"  said  Birol. 

Total  energy  demand  is  expected  to  have  grown  by  30  percent  by  2040  —  and  would  be  growing 
twice  that  without  efforts  to  improve  energy  efficiencies. 

The  price  of  oil  has  risen  over  30  percent  since  June  to  a  two-year  high  of  around  $57  a  barrel  in 
New  York  trading  amid  evidence  of  stronger  economic  growth  around  the  wor  Id.  But  analysts 
expect  the  price  to  not  rise  much  further  in  coming  months  as  the  U.S.  ramps  up  production. 

The  IEA  echoed  that  view,  saying  it  expects  the  U.S.  to  see  a  resurgence  in  its  oil  and  gas 
industries  and  become  the  world's  biggest  net  exporter  by  the  end  of  the  2020s.  Asian  countries 
will  become  the  biggest  net  importers  of  oil  and  gas,  taking  in  70  percent  of  imports  by  2040  as 
their  economies  expand  at  a  fast  clip. 

Environmental  activists  decried  the  IEA  forecasts  as  discounting  any  efforts  by  countries  to  limit 
emissions  as  part  of  the  Paris  Agreement  on  climate  change.  "None  of  its  core  scenarios  for  the 
future  of  energy  provide  a  reasonable  chance  that  the  world  will  avoid  climate  catastrophe,"  said 
Adam  Scott,  senior  advisor  at  Oil  Change  International. 

74.  IHS  Markit  Study:  VMT  Will  Soar  While  Sales  Growth  of  New  Vehicles  Will  Slow 

The  automotive  future  will  be  different  — though  with  some  noticeable  similarities  — as  the 
convergence  of  disruptive  technologies,  government  policies  and  new  busin  ess  models  usher  in 
a  new  era  of  multidimensional  competition,  says  a  new  major  research  initiative  by  IHS  Markit. 

A  shift  from  buying  cars  to  buying  “mobility”  will  be  a  driving  force  of  change  in  the  automotive 
future,  the  study  says.  By  2040,  vehicle  miles  traveled  (VMT)  will  have  grown  to  an  all  -time  high 
of  around  1 1  billion  miles  per  year  (a  65  percent  increase  snce  2017)  in  China,  Europe,  India  and 
the  United  States — the  key  markets  examined  for  the  study — and  will  keep  growing.  At  the  same 
time,  sales  growth  of  new  light-duty  vehicles  will  slow  substantially. 

The  competition  between  the  internal  combustion  engine  and  electric  vehicles,  the  disruptive  force 
of  “mobility-as-a-service”  (MaaS) — such  as  ride-hailing — and  the  much-anticipated  emergence  of 
autonomous  vehicles  will  lead  to  more  profound  changes  in  personal  transportation  than 
experienced  over  the  past  century  combined,  the  study  says. 

The  continued  emergence  of  mobility  -as-a-service  (MaaS)  providers  will  be  among  the  most 
important  and  disruptive  forces  in  the  future,  the  study  says.  The  MaaS  industry  is  expected  to 
purchase  more  than  10  million  cars  in  the  study’s  key  markets  in  2040— compared  to  just  300,000 
in  2017. 
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Oil’s  monopoly  as  a  transport  fuel  will  erode,  though  it  will  remain  a  major  part  of  the  automotive 
landscape,  the  study  says.  Market  share  for  cars  primarily  powered  by  gasoline  and  diesel  w  ill 
still  account  for  62  percent  of  new  cars  in  2040  in  the  four  major  key  markets  (down  from  98 
percent  in  2016)  with  a  total  of  54  million  new  vehicle  sales  in  2040,  according  to  the  study’s 
baseline  scenario.  In  this  scenario,  global  oil  demand  still  ri  ses  from  98  mbd  today  to  1 15  mbd  in 
2040  (the  study  also  explores  a  more  radical  scenario  in  which  oil  demand  in  2040  is  less  than  it 
is  today). 

The  dominance  of  the  full  internal  combustion  engine  (ICE)  will  slide  away,  the  study  says.  ICE 
vehicles  still  comprise  a  majority  of  new  car  sales  in  2040— buoyed  by  sales  of  mild  to  full  hybrids, 
which  still  primarily  rely  on  internal  combustion  engines.  However,  cars  powered  solely  by 
gasoline  or  diesel  will  have  fallen  below  50  percent  of  new  cars  sales  by  2031 . 

Higher  fuel  economy  and  emissions  standards  and  the  reduction  in  gasoline’s  share  of  new 
vehicle  sales  will  lead  to  a  decline  in  aggregate  gasoline  demand  in  key  markets  during  the  2020s, 
the  study  says,  even  though  overall  oil  demand  will  rise. 

Electric  vehicles  (EVs)  will  account  for  more  than  30  percent  of  new  cars  sold  in  key  automotive 
markets  examined  for  the  study  by  2040 — up  from  just  1  percent  of  new  car  sales  in  2016.  A  key 
tipping  point  will  be  battery  pack  costs,  which  are  expected  to  decine  to  a  price  point  in  the  2030s 
that  will  make  EVs  cost  competitive  with  internal  combustion  engine  vehicles,  the  study  says. 

Autonomous  vehicles  are  also  expected  to  emerge  as  a  significant  share  of  new  vehicle  sales 
after  2030,  the  study  finds. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

NATIONAL  VEHICLE  AND  FUEL  EMISSIONS  LABORATORY 
2000  TRAVERWOOD  DRIVE 
ANN  ARBOR,  MI  48105-2498 


November  13,  2017 
MEMORANDUM 


OFFICE  OF 

AIR  AND  RADIATION 


SUBJECT:  EPA  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck 
Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule 

FROM:  George  Mitchell,  Mechanical  Engineer,  Assessment  and  Standards  Division  Office  of 
Transportation  and  Air  Quality 

TO:  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Docket  EPA-HQ-OAR-20 14-0827 

This  memo  documents  a  telephone  meeting  held  on  November  7,  2017  between  representatives 
of  Tennessee  Tech  University  and  EPA  to  discuss  testing  methodology,  facilities  and  equipment 
used  to  generate  data  summarized  and  attached  to  a  July  2017  letter  to  EPA  Administrator,  Scott 
Pruitt,  Re:  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  “Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and 
Vehicles  -  Phase  2  Final  Rule  ”  to  Gliders. 

The  meeting  attendees  from  Tennessee  Tech  University  included: 

Thomas  Brewer 
Mark  Davis 
Justin  Swafford 

The  meeting  attendees  from  EPA  included: 

Bill  Charmley 
Angela  Cullen 
George  Mitchell 
Chuck  Moulis 
James  Sanchez 


Prior  to  the  phone  conversation  EPA  provided  Tennessee  Tech  a  list  of  questions  regarding 
topics  of  interest.  After  introductions  Bill  Charmley  outlined  EPA’s  interest  in  TTU’s  testing  and 
results  and  Thomas  Brewer  explained  TTU’s  involvement  with  Fitzgerald  Glider  Kits.  TTU 
testing  of  glider  vehicles  evolved  from  a  Fitzgerald  request  to  review  the  Heavy  Duty  Truck 
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Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule  impact  on  the  glider  kit  industry. 
Discussion  then  moved  to  EPA’s  areas  of  interest.  Those  questions  and  corresponding  answers 
are  below. 


Test  Laboratory  &  Test  Equipment 

1.  The  June  2017  letter  discussed  both  a  facility  operated  by  Tennessee  Tech,  and  also 

facilities  operated  by  Oak  Ridge  National  Laboratory  (ORNL).  What  facility(s) 
were  used  for  the  emissions  testing  program? 

TTU  indicated  that  they  had  in  place  a  MOU  with  ORNL  and  conducted  regularly  discussions 
regarding  possible  collaborations.  TTU  indicated  that  the  facility  used  for  the  heavy-duty  vehicle 
testing  and  emissions  data  collection  was  located  in  the  town  of  Rickman  (Rickman  Facility)  and 
owned  by  the  Fitzgerald  automotive  companies.  While  the  test  facility  was  owned  by  Fitzgerald, 
TTU  staff  and  students  performed  all  emissions  testing  and  data  analysis  presented  in  the  June 
2017  letter. 

2.  Please  describe  the  engine  or  vehicle  dynamometer  type  used. 

TTU  indicated  that  the  chassis  dynamometer  at  the  Rickman  Facility  was  an  eddy  current 
absorber  type  manufactured  by  Power  Test  Inc.,  model  EC-Series.  TTU  provided  EPA  with  a 
link  to  the  product  brochure  for  the  EC-Series:  https://powertestdyno.com/wp- 
content/uploads/sites/2/2016/03/EC-Series-Chassis-Dvnamometers.pdf.  A  copy  is  attached  to 
this  memo. 

3.  What  approach  was  used  for  collecting  gaseous  emissions? 

D  Raw,  dilute?  Constant  Volume  Sampling  system,  other? 

TTU  indicated  that  raw  gas  sampling  was  used  with  the  sample  probe  inserted  directly  into  the 
vehicles  exhaust  stack.  To  calculate  mass  emission  rates,  exhaust  flow  rate  was  determined 
using  engine  speed,  displacement,  and  intake  manifold  pressure  and  temperature. 

4.  What  emissions  analyzer  equipment  was  used  for  C02,  CO,  NOx,  THC,  other 

gaseous  measurements? 

TTU  stated  that  they  used  an  Enerac  M500  combustion  analyzer.  Information  on  the  Enerac 
M500  is  available  at: 

http://www.enerac.com/?gclid=CiwKCAiAOIXQBRA2EiwAMODil3vWqJPIH  iPqWvKRX4X 

CTF W 5 AH 7NMLb  1  x JE360 P 1  - 1  Ycnz9uwx8BoCDMMOAvD  BwE 

In  addition,  information  regarding  the  specifications  for  the  Enerac  M500  is  attached  to  this 
memo. 

5.  What  emissions  equipment  was  used  to  sample  particulate  matter 

□  Mass  based  filter?  What  size  and  type  of  filters  were  used? 
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L  PM  filter  weighting  room  specifications  and  mass  scale  equipment? 

TTU  stated  that  no  particulate  matter  samples  were  collected  during  testing.  The  sample  probe 
filter  used  with  the  Enerac  M500  was  visibly  inspected  for  particulate  matter.  Particulate 
quantification  was  subjective  in  that  it  was  visual  only.  TTU  stated  that  they  performed  a  smoke 
test  but  did  not  elaborate. 

Test  Procedures  &  Test  Cycles 


6.  What  laboratory  procedures  were  used  for  this  test  program?  For  example,  test 

procedures  specified  by  the  Society  of  Automotive  Engineers,  the  International 
Standards  Organization,  US  EPA  engine-vehicle  emissions  test  procedures,  internal 
Tennessee  Tech  test  procedures? 

TTU  used  an  in-house  drive  cycle  and  test  procedure.  That  procedure  was  provided  to  EPA,  and 
is  summarized  below.  A  copy  of  the  TTU  test  procedure  is  attached  to  this  memo. 

□  5  min.  vehicle  warmup  -  procedure  not  specified 

□  Combustion  analyzer  installed  to  collect  data  regarding  CO,  NO,  N02,  02,  and  C02  @ 
0.1  Hz 

Q  Test  Cycle:  50  seconds  100%  load,  50  seconds  75%  load,  50  seconds  50%  load,  50 
seconds  25%  load,  50  seconds  idle.  Data  collected  during  each  load  point  and  idle. 

O  Data  collected:  Power,  Engine  Speed,  Road  Speed,  Turbo  Temp,  Boost  Pressure,  Torque 

□  RPM,  boost  pressure,  and  intake  temperature  is  used  to  estimate  exhaust  mass  flow  rate 

□  Emissions  per  hour  is  divided  by  dynamometer-read  Wheel  Horse  Power  and  assuming 
100%  drivetrain  efficiency  for  estimating  engine  power. 

7.  What  vehicle  or  engine  test  cycles  (duty  cycles)  were  used  for  the  test  program? 

□  Were  both  engine/vehicle  cold-starts  and  hot-start  tests  performed? 

All  testing  was  performed  warm.  TTU  stated  that  individual  vehicle  tests  were  not  repeated.  See 
above  for  the  actual  test  cycle  as  described. 

8.  How  were  vehicle  road-load  coefficients  determined  for  vehicle  testing,  and  what 

were  the  values  used? 

Conventional  road-load  coefficients  were  not  used.  Rear  wheel  horsepower  was  used  to  estimate 
load,  100%  power  was  estimated  to  be  near  1600  rpm,  vehicle  speed  was  held  constant  at  test 
load  points. 

Test  Articles  (the  vehicles) 

9.  Is  information  available  for  each  of  the  test  articles  regarding  engine  and  vehicle 
mileage  and  age? 
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This  question  was  not  directly  addressed  during  the  conference  call.  However,  TTU  stated  that  5 
Freightliner  vehicles  were  new.  EPA  requested  this  information  via  email  as  a  follow-up  to  the 
conference  call. 

10.  Are  the  NOx  emission  levels  associated  with  each  test  article  reported  in  the  June 
2017  letter  available? 

This  question  was  not  asked  during  the  call,  but  was  requested  by  EPA  in  an  email  as  a  follow¬ 
up  to  the  conference  call. 
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Attachments 

0  Attachment  A:  June  15,  2017  Tennessee  Tech  letter  summarizing  heavy-duty  vehicle 
emissions  test  results 

0  Attachment  B:  Tennessee  Tech  Center  for  Intelligent  Mobility  -  “Test  Procedure  / 
Protocols  for  Heavy  Duty  Class  8  -  Emissions  Testing” 

□  Attachment  C:  Brochure  from  Power  Test  Incorporated  with  specifications  of  the  EC  - 
Series  Chassis  Dynamometer 

O  Attachment  D:  Brochure  from  Enerac  with  specifications  for  the  Micro-Emissions 
Analyzer  Model  500 


EPA-1 9-01 26-A-0001 32 


ED  001620  00001212-00005 


EPA-HQ-201 8-0021 21 


June  15,  2017 


Office  of  the  President 

TENNESSEE  TECH 


The  Honorable  Diane  Black 
i  131  Longworth  HOB 
Washingtor  X '  20515 

Reference  Tennessee  lech  L'niversitj  -  Summary  of  Heavy  Dm  T rue!  itudj  and  fit aluation ol  the 
Phase  11  Heav)  Duty  Truck  Rule 


Congressman  Black:  '■  VT'ETTfi:  VT  y  ,v ME  .T-T  \fiu AT  '.a'T.aA-'  (fifi;. 

From  September  2016  -  November  2016,  the  Tennessee  Technological  University  Department  of  Civil 
and  Environmental  Engineering  (“Tennessee  Tech”)  conducted  tire  first  phase  of  its  research  on  the 
environmental  and  economic  impact  of  the  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards 
for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  rule  (‘‘Phase  2  Rule”)  published 
October  25, 2016,  The  key  areas  of  research  were  to  (1)  Compare  Glider  Kit  compliance  with  the 
Phase  2  Rule:  (2)  Perform  high  level  environmental  footprint  and  economic  study  of  OEM 

optimization  plans  to  address  future  environmental  regulations  including  but  not  limited  to  production 
vehicles,  component  assembly,  and  facility  compliance. 


To  carry  out  the  environmental  footprint  component  of  the  research,  Tennessee  Tech  tested  thirteen 
heavy-duty  trucks  on  a  common  chassis  dynamometer  at  a  common  site;  eight  trucks  were 
remanufactured  engines  and  five  were  OEM  •'certified''  engines,  alt  with  low  mileage  (NOTE:  These 
Base  Line  Setting  Phase  1  results  were  completed  by  testing  only  one  Glider  Kit  manufacturer's 
product  and  one  OEM's  products.  Each  vehicle  was  evaluated  for  fuel  efficiency  carbon  monoxide 
(CO),  particulate  matter  (PMt  emissions  and  nitrogen  oxide  (NOG.  The  results  of  the  emissions  test 
were  compared  with  the  2010  EPA  emissions  standards  for  HD  Vs.  Our  research  showed  that 
optimized  and  remanufaetured  2002-2007  engines  and  OEM  "certified”  engines  performed  equally  as 
well  and  in  some  instances  out-performed  the  Of  VI  engines,  ( see  also  Appendix  A  for  more  detailed 
tellfesulls).  _  T 
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While  none  of  the  vehicles  met  the  NOx  standard,  a  glider  remanufactured  engine  achieved  the  best 
result  of  any  engine  tested  (see  Appendix  A).  Further,  our  research  showed  that  remanufactured  and 
OEM  engines  experience  parallel  decline  in  emissions  efficiency  with  increased  mileage.  Contrary  to 
the  assertion  in  the  Phase  2  Rule,  it  is  our  estimate  that  the  glider  kit  HD  Vs  would  emit  less  than  12% 
of  the  total  NOx  and  PM  emissions,  not  50%,  for  all  Class  8  HDVs.  Should  the  Phase  2  glider  cap  be 
fully  implemented  on  January  1,  2018,  there  is  little  doubt  that  consumers  utilizing  glider  vehicles,  due 
to  economic  considerations,  will  delay  purchasing  new  equipment  and  consequently,  slow  the 
reduction  of  engine  emissions  nationwide.  In  this  regard,  the  Phase  2  rule  is  counter-productive  to  its 
stated  intent. 

In  addition  to  equal  or  lower  emissions,  glider  kits  have  a  smaller  carbon  footprint  than  OEM  vehicles 
due  to  fuel  efficiency  and  recycling  of  materials.  Comparisons  between  201 6  glider  kit  vehicles  and 
new  EPA  compliant  vehicles  for  fuel  efficiency  reflect  that  glider  kits  are  20%  more  efficient  on  fuel 
consumption.  Glider  vehicles  also  reuse  engines  and  other  components  in  the  remanufacturing 
process,  resulting  in  the  reuse  of  approximately  4,000  pounds  of  cast  steel.  The  engine  assembly  alone 
accounts  for  approximately  3,000  pounds  of  recycled  cast  steel.  Thus,  the  well-documented 
environmental  impact  of  casting  steel,  including  the  significant  NOx  emissions,  is  avoided  by  reusing 
cast  steel  components  in  glider  vehicles.  Consequently,  given  the  superior  fuel  efficiency  and  the 
reuse  of  cast  steel,  glider  vehicles  have  a  lower  carbon  footprint  than  OEMs.  None  of  these  facts  were 
considered  in  the  development  of  the  Phase  2  rule. 

From  an  economic  standpoint,  Tennessee  Tech  examined  the  impact  of  the  Phase  2  Rule  sales  cap  of 
300  units  for  glider  kits  would  have  on  the  State  of  Tennessee.  The  300  unit  sales  cap  represents  9% 
of  Fitzgerald’s  current  sales.  It  is  estimated  that  a  91%  reduction  in  output  by  Fitzgerald  would  result 
in  a  direct  loss  of  approximately  947  jobs  and  a  loss  of  approximately  $512  million  of  economic  output 
in  the  State  of  Tennessee  alone.  This  impact  takes  into  account  the  direct  and  indirect  economic 
impact,  including  expenditures  on  labor,  operations  and  maintenance  as  well  as  changes  in  the  supply 
chain  throughout  the  state.  Additionally,  on  a  broader  scale,  the  economic  impact  of  the  Phase  2  Rule 
could  easily  exceed  $1  billion  nationwide  due  to  thousands  of  permanent  job  losses  and  supply  chain 
interruption  and  reduction.  The  Phase  2  Rule  failed  to  sufficiently  evaluate  and  consider  these 
impacts. 

Finally,  this  phase  of  the  research  shows  that  trucking  companies  that  utilize  glider  kit  HDVs  in  their 
fleets  are  vigilant  in  maintenance  and  elect  to  optimize  their  fleets  to  maximum  efficiency  throughout 
the  life  span  of  the  vehicle.  Further,  glider  kit  assemblers  facilitate  research  and  development  for 
OEM’s  by  conducting  innovative  research  for  fuel  additives,  emission  devices,  tire  and  wheel 
combinations  in  small  production  runs  and  are  currently  testing  components,  light  weight  drive 
systems,  alternative  fuel  mixtures,  autonomous  drive  systems,  light  weight  body  materials,  and 
intelligent  transportation  systems.  As  a  general  statement,  our  observation  is  glider  assemblers  are  in 
tune  with  industry  needs  and  cutting  edge  innovation. 
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Tennessee  Tech  will  continue  to  evaluate  HDV  engines  during  Phase  II  of  the  research  in  201 7.  Such 
effort  will  be  conducted  in  conjunction  with  the  Oak  Ridge  National  Lab  -  Fuel  Engines  &  Emissions 
Research  Center.  The  goals  of  the  next  phase  include  development  of  engineering  and  manufacturing 
solutions  that  exceed  EPA  emission  standards,  a  focused  research,  development,  and  testing  plan  for 
NOx  emissions,  and  to  continue  testing  to  demonstrate  continuous  improvement  of  emissions  from 
remanufactured  heavy-duty  engines. 


Sincerely. 


Philip  B.  Oldham 


Thomas  Brewer 
Associate  Vice  President 
Center  for  Intelligent  Mobility 


President 
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APPENDIX  A:  Testing  Results  from  Tennessee  Tech  Phase  1  Heavy  Duty 
Vehicle  Study 


Engine 

Type 

CO  (g/HP  *  hr) 

(2010  standard  =  15.5) 

PM 

Detroit  Diesel 
DD15 

ReMan 

0.290 

BTD 

Caterpillar 

CT13 

ReMan 

0.212 

BID 

Detroit  Diesel 
Series  60 

ReMan 

1.553 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

1.959 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.015 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.317 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.483 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.467 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.491 

BTD 

Detroit  Diesel 
DD15 

OEM 

1.169 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.556 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.098 

BTD 

Detroit  Diesel 
DD15 

OEM 

1.558 

BTD 

*BTD  bc!ow  threshold  detection  point 

**  NOx  (g/HP  *  HP)  {2010  standard  =  0.2);  All  tested  engines  were  higher  than  the  standard  and  ranged  from  a  low  of  0.44 
to  a  high  of  6.45.  The  lowest  tested  NOx  was  a  Fitzgerald  -  Reman  Detroit  Diesel  DD  15  using  proprietary  Fitzgerald 
engine  design  and  set  up.  That  same  engine  also  tested  at  the  0.290  Co  rate. 
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Test  Procedure  /  Protocols  for  Heavy  Duty  Class  8-  Emissions  Testing 


Test  Procedure  is  as  follows: 

□  Vehicle  placed  on  a  Powertest  EC  Series  Chassis  Dynamometer  and  connected  to  the  Data 
Computer  through  the  On  Board  Diagnostics  port 

D  Vehicles  allowed  to  warm  up  -  5  minutes 

□  ENERAC  M-500  Combustion  Efficiency  Analyzer  (with  a  CO,  NO,  N02,  02,  and  C02  sensor 
and  Precooler)  is  placed  in  the  Vehicle  Exhaust  Output  Stack 

□  Exhaust  Analyzer  set  to  record  data  every  10  seconds 

□  Powertest  Chassis  Dynamometer  set  to  record  (Power,  Engine  Speed,  Road  Speed,  Turbo  Temp, 
Boost  Pressure,  Torque,  Time  /  Every  Second  ) 

□  Truck  /  Engine  operated  on  the  following  Test  Cycles 

□  50  seconds  100%  load 

□  50  seconds  75%  load 

□  50  seconds  50%  load 

□  50  seconds  25%  load 
O  50  seconds  idle 

O  Vehicle  allowed  to  cool  down  and  data  processed 


Data  is  processed  as  follows: 

0  Data  from  Exhaust  Analyzer  and  Dynamometer  is  aligned  by  time 

□  RPM,  boost  pressure,  and  intake  temperature  is  used  to  estimate  exhaust  mass  flow  rate 

□  This  flow  rate  is  applied  to  the  PPM  output  of  exhaust  emissions 

0  The  total  emissions  per  hour  is  divided  by  dynamometer-read  Wheel  Horse  Power  (assuming 
100%  drivetrain  efficiency,  which  is  a  worst  case  scenario) 


July  2016 


Approved  by  :  W  T  Brewer 
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E<  -  •  lie  Dyt  3ir  i  ■  ! 

The  Power  Test  EC-series  of  chassis  dynamometers  is  built  tough 
to  give  you  years  of  dependable  results  and  increased  business. 
Featuring  air-cooled  eddy  current  load  absorbers,  the  EC-series 
is  designed  to  provide  a  heavy  duty,  cost  effective  dynamometer 
solution  without  reliance  on  water  or  a  cooling  system. 

In  addition  to  air-cooled  load  absorbers,  the  EC-Series  features  a 
precision  ground,  heavy  duty  steel  frame,  dynamically  balanced  rollers 

CF22EC-4B 


CF22EC-4RB 
CF22EC-4LB  i 


Dtsho^-nX 


with  proprietary  siped  traction  grooves  and  Power  Tests  PowerNet 
CD  computerized  data  acquisition  and  control  system.  The  EC-Series 
chassis  dynamometers  are  available  with  the  absorbers  on  all  four 
corners  or  in  four  left  or  four  right  configurations. 

The  EC-Series  has  been  designed  to  fitinto  most  existing  chassis  pits 
with  minimal  or  no  modificationsnecessary.  The  need  for  cooling 
towers,  pumps  and  water  treatment  is  eliminated  by  using  eddy 
current  load  absorbers. 


© 


Features  That  Mattel 

It’s  what’s  under  the  cover  that  counts. 


20”  Concentric 
Welded  Rolls 

Thick  wailed  rolls  that 
are  precision  machined, 
stronger  and  dynamically 
balanced. 

Steel  Flex  Disc 
Couplings 

No  backlash,  no 
maintenance  with  easy 


Roll  Brakes 

Pneumatic  disc  brakes 

maintenance. 


® 


©  © 


© 


© 


Unitized  Box 

Tube  Frame 

Rigid,  welded,  corrosion  i 
resistant  frame  that 
is  stress-relieved  and 
precision  ground  -  no 

Four  bolt 
Roller  bearings 


Belt  Driven  Design 

maintenance  and  long 


® 


CF22EC-4B 


Taper  Lock  Hub 

Allows  easy  roll  shaft 
disassembly  and 
inexpensive  replacement. 


Electric  Eddy 
Current  Absorber 

Eliminates  the  installation 

requires  a  220  VAC/40 
Amp  electrical  circuit. 

Lubrication 

■  Easy  access  single  point 
lubrication  manifold,  (not 
shown  in  above  diagram 
because  located  on  top  frame) 
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resting  Controls 
&  Data  Acquisition 

PowerNet  CD  -  The  Future  of  In-Frame  Testing 

The  PowerNet  CD  data  acquisition  and  control 
system  is  designed  to  take  chassis  dynamometer 
testing  to  the  next  level.  PowerNet  CD  utilizes  a 
networked  computer  system  to  provide  automated, 
repeatable  vehicle  tests  -  all  controlled  from  a  rugged 
wireless  hand  held  device  operated  from  the  driver's 
seat!  With  the  PowerNet  CD  data  acquisition  and 
control  system,  vehicle  and  work  order  information 
can  be  entered,  then  the  desired  tests  can  be  recalled 
and  run.  For  diagnostic  purposes,  engine-specific 
software  service  tools  may  also  be  connected  to 
perform  cylinder  cutouts,  reset  cruise  limits  and 
perform  other  engine  tests. 

Standard  ECM  Interface 

When  connected  to  the  system,  electronically 
controlled  engines  can  transmit  valuable  engine  data, 
which  is  automatically  merged  with  dynamometer 
information  to  be  viewed,  stored,  reported  and 
graphed.  All  of  this  information  can  be  seen  on  the 
wireless  hand  held  controller. 

The  Wireless  Hand  Held  Controller 

Power  Test’s  wireless  hand  held  controller  provides 
the  ultimate  in  behind  the  wheel  instrumentation  and 
control.  The  touch  screen  interface  device  is  all  that 


Flexible  Testing  Modes 

Setpoint  Operation 

allows  the  operator  to  enter  a  specificvalue  for 
speed  or  horsepower  on  the  hand  held  controller. 

Dyno  load  is  automatically  adjusted  and 
maintained  until  the  next  value  is  entered. 

Increase  or  decrease  these  values  incrementally 
or  by  entering  the  next  numeric  value. 

Pattern  Run  Mode 

Allows  the  operator  to  run  a  desired  test  cycle 
created  with  PowerNet  and  begins  by  a  touch  of 
a  button  on  the  hand  held  controller. 

Created  on  the  Commander  PC  by  selecting 
setpoints,  the  mode  of  operation,  and  entering 
the  length  of  time  each  point  is  run,  a  pattern  is 
constructed  and  it  can  easily  be  recalled  and  run 
from  the  hand  held  controller. 

Manual  Operation 

Allows  the  operator  to  have  complete  control 
over  the  chassis  dynamometer’s  applied  load. 

The  operator  decides  how  much  horsepower  or 
speed  should  be  reached  by  the  engine  and  the 
duration  of  each  test. 


is  needed  to  perform  the  tests.  From  behind  the  wheel, 
the  operator  selects  a  test  pattern  to  be  run,  engages  the 
throttle,  and  literally  watches  the  vehicle  automatically  run 
through  the  steps  of  a  repeatable  test. 

Detailed  Information  Reporting  with  PowerNet  CD 

PowerNet  CD  provides  colorful  screen  captures,  easy- 
to-read  performance  reports,  and  graphical  charts.  Now 
results  obtained  during  a  vehicle  test,  combined  with 
vehicle  specificinformation,  can  be  confidently  presented 
as  a  finalconfirmationof  quality  assurance  -  all  with  just  a 
few  clicks  of  the  mouse. 
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Chassis  Dynamometer  Sped  f  i cations 

Horsepower** 


Absorber 

Controls 


Roll  Specs 


Wheelbase 
Maximum  Speed 

Axle  Weight 
Frame 

Power 


CF22EC-4 
622  HP 
720  HP 
800  HP 


45  mph 
60  mph 
90  mph 


Air-cooled  eddy  current  load  absorbers 

PowerNet  CD  data  acquisition  and  control  system 
Ethernet-based  communications  between  included 
Windows®-based  PC  and  dynamometer  controller 
Wireless  hand  held  controller 

20"  diameter,  precision  balanced  rolls 
Proprietary  siped  traction  grooves 
24"  roll  spacing 
36"  inner  track  width 
108"  outer  track  width 

45"-60"  accommodation 

90  mph  (145  kph)  continuous 
120  mph  (185  kph)  intermittent 

30,000  lbs.  (13,636  kg)  maximum  per  axle 

Precision  ground,  heavy  duty  structural  steel 
Above  ground  installation  kit  available 

120  VAC  single  phase,  60  Hz,  15  Amps  (controller) 
230  VAC  single  phase,  60  Hz,  40  Amps  (CF22EC-4) 


All  specif icationssubject  to  change 


Accessory  Options 


Power  Test  manufactures  a  complete  line  of  chassis  dynamometer  accessories  to  fityour  specifictesting  needs. 
Some  of  those  accessories  include  exhaust  hood,  above  grade  installation  kit,  pressure  and  temperature  sensor 
kits,  fuel  measurement  system  and  smoke  opacity  meter. 
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Power  Test  has  the  knowledge  and  experience 
to  design  and  manufacture  custom  chassis 
dynamometers  to  meet  your  specificneeds.  Many 
options  are  available  including  roll  size,  number  of 
axles,  weight  capacity,  power  absorption,  and  the 
PowerNet  CD  control  system. 
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Commie . ?e . X  :o  Exceeding  O . ,isfcrv" . >e'  Expectations 

Power  Test  is  committed  to  customer  satisfaction  which  extends  to  every  area  of  our  business.  We  consistently  focus 
on  reducing  your  maintenance  costs  and  preventing  equipment  downtime.  You  can  rely  on  Power  Test’s  Technical 
Service  team  to  provide  training  and  support  when  you  need  it. 


A  13  Mod'  Refer cx . Vocr  ! . cesr-e-E?  (an  example) 

Estimated  Investment 


Purchase  of  dyno,  PowerNet  CD  controller  and  exhaust  hood 

Pit  construction,  installation  and  expenses 

$150,000 
+  30,000 

Total  Investment 

$180,000 

Estimated  Monthly  Operating  devei 

Dyno  runs  per  month  (assumes  2  trucks/day) 
Dyno  labor  cost  at  .5  hours  per  run 

Dyno  electricity  cost  per  month  (estimated) 

i . je  and  Expenses 

50  @  $200  average  revenue 

25  labor  hours/month  @  $45/hr. 
1,000kWh  @  $.10/kWh 

$10,000 
- 1,125 
-100 

incremental  shop  repairs  identified  by  dyno 
Incremental  shop  cost  for  parts  and  labor 

25  new  repairs  @  $400  each 

25  repairs  @  $200  cost  each 

+ 

■  __i, 

cn  o 

O  o 
o  o 
o  o 

Total  incremental  monthly  profit  from  dyno 
Total  incremental  yearly  profit  from  dyno 


Break-Even  time  '3  months*  ($180,0  0  0  investment  +  $13,775  profit/month) 

This  is  one  example.  Talk  to  your  Power  Test  sales  representative  to  determine  the  Break-Even  for  your  location. 

*Does  not  include  the  additional  benefit  of  the  Federal  Tax  Section  179  accelerated  depreciation  deduction. 
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ENERAC  500 

Handheld  Combustion  Efficiency  Emissions  Analyzer 


MADE  IN  THE 


m02 

co 

NO 
NO2 
NOx 

DRAFT 
WMSIB&STIBLES  (HCs) 


RUGGED 


Heavy  My  Aluminum  Case 
Staple  Modtter  Design 
2  Year  Warranty 
Download  latest  Rrmwafe 
Upfwits  from  o«  Website 


;ioM  sivf; 


Bask  Oe-Efficieoqf 
CO,  Combustibles  &  Draft  options 
NO,  Wj&SOi  Optte 
Expandable  Emissions  Package 
Thermoetedifc  Condenser 
Biit-in  Printer  Smm:Sm 
Interface  Computer  Software 


1  AFFORDABLE  |i? 

W  w  '<».  >  V,,  „  , 

Buy  Only  What  You  Need  and  Add  Later 

Reduce  Testing  Costs 

Reduce  Energy  Costs 

Receive  a  Generous  Trade-In  Allowance 

on  your  old  analyzer. 

Ho-thaipe  Loaners 
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ENERAC™  invented  the  first  electronic  portable  multi-parameter  com¬ 
bustion  analyzer  in  1979  (in  the  U.S.A.).  ENERAC™  still  services  this 
analyzer  today  as  well  as  all  others  ENERAC  has  manufactured.  The 
ENERAC™  Model  500  is  a  low-cost,  easy  to  use  (no  technical  exper¬ 
tise  needed,  etc.)  portable  combustion  efficiency  emissions  analyzer. 

The  ENERAC™  500  is  perfect  for  both  determining  the  efficiency  of 
a  combustion  source  as  well  as  collecting  advanced  emissions  data 
for  internal  use  or  for  local,  state  and  federal  emissions  reporting 
requirements  (a  compliance-level  portable  combustion  analyzer). 

The  ENERAC™  500  is  perfect  fortesting  various  combustion 
sources,  such  as  boilers,  burners,  engines,  turbines,  generators, 
kilns,  dryers,  heaters  and  ovens,  just  to  name  a  few.  Equally,  with 
a  simple  combustion  efficiency  test  or  a  more  advanced  combus¬ 
tion  emissions  test,  the  ENERAC™  500  is  designed  to  provide 
years  of  trouble-free  service,  it  is  flexible  enough  to  be  tailored 
to  meet  your  specific  needs,  yet  simple  enough  to  be  completely 
maintained  in  the  field.  Advanced  design,  rugged  construction  and 
an  impressive  array  of  options  are  its  hallmark.  Constructed  as  a 
field  workhorse,  the  ENERAC™  500  can  be  upgraded  at  any  time 
(adding  options  to  the  same  unit)  to  meet  your  changing  needs. 

The  ENERAC™  500  provides  a  comprehensive  range  of  automatic 
emissions  calculations  (grams/brake  horsepower  hour;  pounds/ 
million  Btu)  advanced  enercom  windows  software,  two  way  commu¬ 
nications  and  factory  support.  From  low  NOx  burners  (0.1  ppm  NOx 
resolution)  to  large  rich  burn  engines  (5,000ppm  N0x/20,000ppm 
CO,)  the  ENERAC™500  is  designed  to  help  you  meet  your  needs 
of  various  monitoring  applications  at  an  affordable  price. 


MEASURED  PARAMETERS 

RANGE 

RESOLUTION 

ACCURACY 

1 .  AMBIENT  TEMPERATURE 
Type  RTD 

0-1  SOT 

1°F  or  C 

+/-2TM 

2.  STACK  TEMPERATURE(Net) 
Type  K  Thermocouple 

0-2000T 

(1100°C) 

ITorC 

+/-2TM 

3.  OXYGEN  (02) 

Electrochemical  Cell 

0-25% 

0.1% 

+/-  0.2%  M 

4.  CARBON  MONOXIDE  (CO) 

Electrochemical  Cell 

0-500 

0-2000  or 
0-20000PPM 

1  PPM 

+/-  0.2%  M** 

5.  NITRIC  OXIDE  (NO) 
Electrochemical  Cell 

0-300 

0-2000  or 
0-4000  PPM 

0.1  PPM 

1  PPM 

1  PPM 

+/-  0.2%  M** 

6.  NITROGEN  DIOXIDE  (NO2) 
Electrochemical  Cell 

0-500  or 

0-1000  PPM 

0.1  PPM 

1  PPM 

+/-  0.2%  M** 

7.  SULFUR  DIOXIDE  (SO2) 
Elecrochemical  Cell 

0-2000  PPM 

1  PPM 

+/-  0.2%  M** 

8.  COMBUSTIBLES 

Catalytic  Sensor 

0-5% 

0.1% 

+/-  0.2%(CH4)M 

9.  STACK  DRAFT 

+10”  to  40”WC 

0.1°  WC 

+/-  0.2%  M 

10.  SMOKE  TEST 

ASTMD  method  D2156 

COMPUTED  PARAMETERS 

RANGE 

RESOt  TION 

ACCURACY 

1.  COMBUSTION  EFFICIENCY 

0-100% 

0.1% 

+/-  1% 

2.  CARBON  DIOXIDE  (CO2) 

0-40% 

0.1% 

+/-  2% 

3.  EXCESS  AIR 

0-1000% 

1% 

+/-  .2% 

4.  OXIDES  OF  NITROGEN 

(NOx) 

0-800 

0-3000 

0-5000  PPM 
or  other 

0.1  PPM 

1  PPM 

1  PPM 

+/-  4% 

5.  POUNDS /MILLION  Btu 
(CO,  NO,  NO2,  SO2) 

0-99.99  #/mBtu 

0.01  #/B 

+/-  2% 

6.  GRAMS  /  BRAKE-HP-HR 
(CO,  NO,  NO2,  SO2) 

0-99.99/bhp-hr 

O.OIg/bhp-hr 

+/-  2% 

Oxygen  Correction  factor  for  emissions  adjustable  0.20%  in  1%  steps  plus  TRUE. 

‘Accuracy  (M:  Measured)  When  calibrated  prior  to  use  per  ENERAC™  specifications. 

**+/- 1  to  2  ppm  for  less  than  100  ppm  range 

Note:  Other  sensor  ranges  available  for  parameters  of  interest 

H2S  sensor  (0-200ppm)  Can  be  substituted  for  another  sensor  slot! 


_ 


1320  Lincoln  Ave.  Unit  1  Holbrook,  NY  11741 
(631)  256-5903  •  FAX:  (516)  997-2129 
Email:sales@enerac.com  •  www.enerac.com 


ENERCOM  WINDOWS  SOFTWARE 


MODEL  500  SPECIFICATIONS 

PHYSICAL: 

1.  CASE:  9.75”  x  4”  x  2.75” 

Aluminum  case  with 

2.  magnetic  support. 

Weight:  3  lbs. 

3.  PROBE:  9”  L  x  3.8”  OD 
(other  lengths  available) 

Inconel  steel  stack  probe. 

Probe  housing  connects 
to  instrument  via  a  10  ft. 

Viton  hose  (other  lengths 
available)  and  water  trap  and 
thermoelectric  condenser. 

Maximum  continuous 
temperature:  2000  F. 

ELECTRICAL  POWER: 

1.  BATTERY:  4-6  VDC. 

Rechargeable  NiMH 
(included)  or  4  disposable 
AA  alkaline  cells.  Approx. 

6-8  hours  operating  time  (1 .5 
hours  with  T’ cooler) 

2.  AC  Charger:  120/240v.  60/50 
hz.  9vdc  output 

DISPLAY: 

Four  line  by  16  character  Liquid 
Crystal  Display  with  backlight 
illumination. 

PRINTER: 

internal  2”  thermal  printer. 

DATA  STORAGE: 

internal:  400  individually 
selectable  buffers  hold  one 
complete  set  of  measurements  each  in  non-volatile  memory.  Buffer 
contents  can  be  sent  to  printer  or  serial  port.  Data  is  stored  by 
pressing  the  STORE  key  or  automatically  on  a  periodic  basis. 


ENERAC  500  PRINTOUT 


ENERAC 

M500 

Serial  # 

:  000000 

Company 

Name 

Time:  12 

0 

0 

0 

0 

Date:  01/31/03 

Fuel:  #2 

OIL 

Ef f ic : 

79.5 

O, 

T> 

Amb  Temp 

:  75 

F 

Stack  T: 

425 

F 

Oxygen : 

6.0 

0, 

"0 

CO: 

490 

PPM 

C02  : 

11.2 

0, 

'o 

Combust : 

0.2 

Q, 

T> 

Draft : 

3.5 

I! 

Ex. Air : 

37 

O 

T> 

NO: 

325 

PPM 

N02  : 

60 

PPM 

NOX: 

385 

PPM 

S02 : 

40 

PPM 

Oxygen  Ref : TRUE 

COMMUNICATIONS: 

Serial  Port  (RS-232C  port)  settings:  9600, N, 8,1 
USB  Port 

Bluetooth  Wireless  (Class  1  -  100m) 


FUELS: 

15  Fuels:  #2  Oil,  #4  Oil,  #6  Oil,  Natural  Gas,  Anthracite,  Bituminous, 
Lignite,  Wood  (50%  H20),  Wood  (0%  H20),  Kerosene,  Propane, 
Butane,  Coke  Oven  Gas,  Blast  Furnace  &  Sewer  Gas. 

Custom  fuels  available  on  request  or  by  customer  programming 
using  ENERCOM  software 
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To:  Charmley,  William[charmley.william@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Sat  10/28/2017  6:19:20  PM 

Subject:  Test  articles 


Why  not  ask  glider  manufacturers  to  provide  test  articles?  Especially  the  EGR  version  they 
claim  to  produce.  Ask  for  a  copy  of  the  Term  Tech  report  as  a  reference  for  how  to  run  the  test. 


If  they  say  no,  that’s  a  story  in  itself! 

This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 


EPA- 1 9-0 1 26-A-000 1 46 


ED  001620  00001343-00001 


EPA-HQ-20 1 8-002 121 


To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Charmley, 

William[charmley.william@epa.gov];  Moran,  Robin[moran. robin@epa.gov];  Olechiw, 

Michael[olechiw. michael@epa.gov];  Alson,  Jefffaison  jeff@epa.gov];  Simon,  KarifSimon. Karl@epa.gov] 

From:  Erin  Murphy 

Sent:  Fri  1 0/6/201 7  1:41 :46  AM 

Subject:  Document  submission  for  EDF  comment  in  EPA-HQ-OAR-201 5-0827  (7.3  of  12) 

ERA  -  Modeling  the  Cost  and  Performance  of  Lithium-Ion  Batteries  for  Electric-Drive  Vehicles.pdf 

EPA  -  Modeling  the  Effects  of  Transmission  Gear  Count.pdf 

ERA  -  Population  and  Activity  of  On-road  Vehicles  in  MOVES2Q14.pdf 

EPA  -  Potential  Fuel  Economy  Improvements  cEGR  and  CPA  on  Atkinson  Enqine.pdf 


Attached  please  find  documents  supporting  Environmental  Defense  Fund’s  comments, 
EPA-HQ-OAR-201 5-0827.  Please  note  that  these  supporting  documents  have  also  been 
uploaded  to  regulations.gov. 


Yours  sincerely, 


Erin 


Erin  Murphy 

Legal  Fellow 

U. S.  Climate  Legal  and  Regulatory  Program 

Environmental  Defense  Fund 

1875  Connecticut  Ave  NW 
Washington,  DC  20010 
T  202  572  3525 
emurphy@edf.org 


This  e-mail  and  any  attachments  may  contain  confidential  and  privileged  information.  If  you  are  not  the  intended  recipient,  please  notify  the 
sender  immediately  by  return  e-mail,  delete  this  e-mail  and  destroy  any  copies.  Any  dissemination  or  use  of  this  information  by  a  person  other 
than  the  intended  recipient  is  unauthorized  and  may  be  illegal. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Miller  Marc 

Sent:  Thur  8/24/2017  1 1 :52:57  PM 

Subject:  RE:  ATA  press  release  from  August  18 


Thanks,  Bill.  I  appreciate  the  conversation,  and  especially  your  candor. 


Regards, 

Marc 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 
Sent:  Thursday,  August  24,  2017  7:52  PM 
To:  Miller  Marc 

Subject:  ATA  press  release  from  August  18 


Marc, 

Here  is  the  ATA  press  release  I  mentioned. 


I  hope  you  have  an  enjoyable  vacation  next  week  and  good  luck  with  the  steelhead. 


Best  regards, 
Bill 


August  18,  2017 


Contact:  Sean  McNally 


(703) 838-1995 


ATA  Concerned  Reopening  of  GHG  Phase  2  Rule  Could  Undermine  Federal  Uniformity 
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Group  Worried  EPA  Announcement  Could  Allow  California  to  Set  De  Facto  Standards 


Arlington,  Va.  -  Today,  the  American  Trucking  Associations  officials  said  they  were  concerned 
that  by  moving  to  reopen  the  second  phase  of  its  Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium-  and  Heavy-Duty  rule,  the  Environmental  Protection  Agency  could  be 
setting  the  stage  for  California  to  impose  a  de  facto  national  standard,  superseding  federal  rules. 


“ATA  is  proud  of  our  record  on  fuel  efficiency  and  sustainability,”  said  ATA  President  and 
CEO  Chris  Spear.  “In  large  part  due  to  our  support  for  Phase  1  of  the  EPA’s  greenhouse  gas 
rule,  today’s  new  trucks  are  cleaner  and  more  efficient  than  ever.  We  had  worked  closely  with 
EPA  and  the  National  Highway  Traffic  Safety  Administration  on  Phase  2  to  continue  building  on 
that  success,  but  by  reopening  the  rule  to  reexamine  trailers  and  glider  kits,  EPA  has  opened  the 
door  to  California  taking  the  lead,  and  a  more  aggressive  track,  in  setting  trailer  standards. 


“As  representatives  of  an  interstate  industry,”  Spear  said,  “ATA  believes  a  single  national 
standard,  set  by  federal  regulators,  is  preferable  to  at  worst,  a  patchwork  of  state  standards  or  at 
best,  a  de  facto  national  standard  that  is  set  without  the  appropriate  opportunity  for  the  entire 
regulated  community  -  many  members  of  which  are  not  based  in  California  -  to  weigh  in.” 


“As  we  have  done  over  the  entire  course  in  developing  the  Phase  2  Rule,  we  will  continue  to 
work  closely  with  both  EPA  and  NHTSA  as  they  reopen  and  consider  changes  to  the  final  rule” 
said  Glen  Kedzie,  ATA  vice  president  and  energy  and  environmental  counsel. 


For  nearly  a  decade,  ATA  has  supported  improvements  in  fuel  efficiency  through  our  support  of 
the  EPA  SmartWay  Transport  Partnership,  the  establishment  of  an  ATA  Sustainability  Task 
Force  and  subsequent  creation  of  the  Fuel  Efficiency  Advisory  Committee.  That  advisory 
committee  laid  out  15  principles  for  the  Phase  2  rule,  all  of  which  were  met. 


“The  trucking  industry  will  invest  in  fuel  efficiency  technologies  that  are  robustly  tested, 
affordable  and  that  show  real,  measurable  results,”  Kedzie  said.  “We  encourage  regulators  in 
Washington,  D.C.,  and  California  to  take  concerns  like  feasibility,  durability  and  other 
operational  issues  into  account  when  evaluating  these  technologies.” 
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American  Trucking  Associations  is  the  largest  national  trade  association  for  the  trucking 
industry.  Through  a  federation  of  50  affiliated  state  trucking  associations  and  industry-related 
conferences  and  councils,  AT  A  is  the  voice  of  the  industry  America  depends  on  most  to  move  our 
nation ’s  freight.  Follow  AT  A  on  TwitieL  or  on  Facebook.  Trucking  Moves  America  Forward 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Brewer,  Tom 

Sent:  Fri  11/17/2017  8:43:02  PM 

Subject:  Tennessee  Tech  University  -  Follow  Up 

'  Ex.  4  -  CBi  1 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
please  see  the  attached  details  of  the  data  for  the  ( 15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are  accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>  ■  Specifications  ( Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA  Ann 
Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


Hf8  Tennessee 
TECH 
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To:  Charmley,  William[charmley.william@epa.gov];  Scott  Grenerth[Scott_Grenerth@ooida.com]; 

Nile  Elam[Nile_Elam@ooida.com] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

From:  Thomas  Weakley 

Sent:  Thur  12/28/201 7  4:28:45  PM 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on  November 
14, 2017 


The  information  on  Gliders  from  the  surveys  can  be  released.  I  think  the  memo  reflects  he 
meeting  comments  very  well  thank  you. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  December  28,  2017  9:18  AM 

To:  Thomas  Weakley  <Tom_Weakley@ooida.com>;  Scott  Grenerth 

<Scott_Grenerth@ooida.com>;  Nile  Elam  <Nile_Elam@ooida.com> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Dear  Tom,  Scott  and  Nile, 


I  apologize  for  the  previous  email  attachment  not  working.  Yesterday  I  moved  all  of  my  files  to 
the  EPA  Microsoft  OneDrive  system,  and  I’m  still  figuring  a  few  things  out. 


Attached  is  the  file  again,  and  incase  that  doesn’t  work,  I  have  copied  the  text  into  this  email. 


Best  regards, 
Bill 
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DRAFT 


[Insert  Date] 


MEMORANDUM 


SUBJECT:  EPA  Teleconference  with  Owner-Operator  Independent  Drivers  Association 
(OOIDA)  Foundation  Regarding  OOIDA  Owner  Operators  Survey  Data  on  Glider  Vehicles 


FROM:  Christy  Parsons,  Physical  Scientist,  Assessment  and  Standards  Division  Office  of 
Transportation  and  Air  Quality 


TO:  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Docket  EPA-HQ-OAR-20 14-0827 


This  memo  documents  a  telephone  meeting  held  on  November  14,  2017  between  representatives 
of  OOIDA  and  EPA  to  discuss  information  that  OOIDA  routinely  gathers  from  their  members 
related  to  heavy-duty  glider  vehicles. 


The  meeting  attendees  from  OOIDA  included: 
Tom  Weakley 
Scott  Grenerth 
Nile  Elam 
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The  meeting  attendees  from  EPA  included: 

Bill  Charmley 

Christy  Parsons 

George  Mitchell 

Chuck  Moulis 

Jean-Marie  Revelt 


Background: 

In  the  Fall  of  2014  OOIDA  provided  1998  -2014  survey  data  to  EPA  as  information  that  might 
help  inform  the  development  of  the  Phase  2  Heavy-Duty  rulemaking.  In  November  2017,  EPA 
contacted  OOIDA  to  discuss  potential  updates  to  the  data,  as  well  as  any  information  that 
OODIA  could  provide  related  to  glider  vehicle  use  by  OOIDA  members. 


During  the  call  EPA  staff  asked  several  questions  focused  on  OOIDA’s  latest  (2016)  survey  data 
related  to  glider  vehicles,  as  outlined  below. 


Call  Discussion: 


•  EPA  Question:  Are  there  any  updates  to  the  survey  data,  which  OOIDA  previously 

provided,  that  could  provide  information  on  glider  vehicle  purchases  and  other  information 
related  to  the  purchasing  decisions  of  owner-operators? 

O  OOIDA  response:  Noted  that  the  survey  is  updated  every  two  years,  with  2016  being 
the  latest  year  of  available  survey  data.  OOIDA  stated  that  they  could  provide 
updated  survey  data,  as  well  as  questions  relevant  to  gliders  that  weren’t  included  in 
data  previously  shared  with  EPA. 
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•□□□□□□□□  EPA  Question:  To  what  extent  are  glider  tractors  called  out  in  survey  results? 

O  OOIDA  response:  Stated  that  gliders  are  specifically  noted  in  the  last  two  or  three 
surveys,  and  that  the  survey  included  more  questions  related  to  gliders  in  recent  years 
since  gliders  have  become  more  popular  in  the  last  4  to  5  years.  As  an  example, 
OOIDA  indicated  the  percentage  of  2016  respondents  who  indicated  that  they  both 
planned  to  purchase  a  truck  in  the  next  year  and  that  their  purchase  would  be  glider 
vehicle.  OOIDA  also  noted  that  their  sister  organization,  Land  Line  magazine,  has 
survey  data  that  would  probably  have  additional  information  from  2017. 


•□□□□□□□□  EPA  Question:  In  our  previous  discussions  with  truck  owners  and  operators, 
including  OOIDA  and  OOIDA  members,  EPA  has  heard  about  price  &  reliability  considerations 
associated  with  2007  &  2010  EPA  emission  standards,  in  particular  the  trucks  manufactured  in 
the  2007-2012  time  frame.  Are  there  any  data  on  reliability  of  2014  and  later  tractors  from 
OOIDA  members’  perspectives? 

O  OOIDA  response: 

•  Stated  that  there  is  definitely  a  trend  towards  better  reliability  in  recent  years. 
OOIDA  attributed  the  trend  to  OEMs  having  more  time  for  testing  of  products, 
as  well  as  people  learning  how  best  to  maintain  the  trucks  with  emissions 
technologies  on  them  (e.g.,  don't  idle  trucks  to  avoid  the  particulate  matter  filter 
clogging  up).  They  also  noted  that  sometimes  drivers  don't  have  an  option  but  to 
idle.  They  further  noted  an  issue  in  the  past  with  biofuels  clogging  up  engines. 

•  OOIDA  stated  that  winning  back  the  trust  of  drivers  is  the  primary  thing  that's 
missing.  Noting  that  many  of  their  members  may  not  trust  that  the  equipment  is 
actually  better,  because  of  previous  experience  with  earlier  generations  of  the 
new  emissions  control  technology. 

•  Finally,  OOIDA  highlighted  that  the  cost  of  trucks  breaking  down  is  significant 
for  independent  owner/  operators  since  they  can't  call  someone  else  to  move  the 
load  the  truck  is  hauling,  and  there  are  costs  beyond  the  coverage  of  the 
warranty  (e.g.,  lodging,  down-time  of  truck,  repowering  load,  costs  of  repair  of 
parts  that  weren't  covered  by  warranty,  towing).  OOIDA  indicated  that  in  some 
instances  only  a  small  percent  of  repair  shop  staff  can  fix  emissions  control 
technology,  and  repair  shops  don’t  stock  a  large  number  of  emissions 
technology  control  parts  (e.g.,  DPFs),  so  repairs  to  emissions  control  technology 
can  take  longer. 


•□□□□□□□□  EPA  Question:  Based  on  data  EPA  staff  has  seen  from  on-line  purchases  of  glider 
tractors  for  sale,  a  ballpark  price  for  a  new  glider  vehicle  is  $130  -$140K,  which  is  higher  than 
we  expected,  as  it  is  much  higher  than  a  used  vehicle,  and  very  comparable  to  a  new  OEM 
tractor.  Does  OOIDA  have  data  on  the  price  of  gliders? 


Ol 
O I 
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O  OOIDA  response:  Indicated  that  they  do  not  have  data  on  the  costs  of  gliders,  which 
is  due  in  part  to  the  fact  that  each  glider  is  unique  since  the  buyer  can  specify  what 
type  of  engine  they  want  in  it,  and  other  features.  OOIDA  noted  that  heavy-haul 
owners  will  request  larger  engines,  which  would  result  in  a  higher  cost  for  the  glider 
vehicle.  They  further  stated  that  in  instances  when  a  buyer  already  has  an  engine  to 
install  in  the  glider  vehicle  there  would  clearly  be  a  large  costs  savings  compared  to  a 
new  vehicle,  but  in  other  instances,  buyers  request  a  totally  rebuilt  engine,  which 
would  be  expensive. 


•□□□□□DOQ  EPA  Question:  Does  OOIDA  have  any  information  on  how  owner-operators  finance 
vehicles,  and  whether  there  have  been  any  changes  in  market  between  2014  -2016,  as  EPA  staff 
previously  spoke  with  OOIDA  on  this  topic  in  the  2014  time  frame? 

O  OOIDA  response:  Stated  that  most  owner  operators  work  through  a  bank  they  know 
or  have  previously  done  business  with,  although  some  owner  operators  work  with 
OEM  finance  programs.  OOIDA  indicated  that  there  haven’t  really  been  any  changes 
in  recent  years.  They  also  noted  that  average  interest  rates  on  financing  are  generally 
around  12  to  15%,  although  rates  can  be  as  high  as  20  to  25%  for  some  owner- 
operators  depending  on  credit  history,  driving  history,  etc. 


•□□□□□□□□  EPA  Question:  Based  on  our  knowledge  most  glider  vehicles  are  sleeper  cabs, 
although  about  1/3  are  day  cab  vehicles.  Is  there  any  such  thing  as  a  typical  use  as  a  glider?  Are 
gliders  as  a  whole  used  differently  than  other  tractors? 

O  OOIDA  response: 

•  Indicated  that  they  didn’t  have  any  data  to  indicate  any  type  of  ‘typical’  use  for 
a  glider,  but  anticipated  that  anything  involving  interstate  travel  would  be  more 
likely  to  use  a  glider  kit  (i.e.,  an  older  engine  that  doesn't  require  all  mandates  of 
newer  engine).  They  further  noted  that  gliders  provide  an  opportunity  to  get 
engines  built  to  meet  very  specific  needs,  but  gilders  are  unlikely  to  be  used 
overall  in  different  types  of  operation  than  from  other  trucks. 

•  OOIDA  stated  that  truckers  are  generally  looking  at  glider  kits  because  they 
trust  older  engines  since  they  know  how  to  maintain  and  if  needed  repair  older 
engines  and  like  the  feeling  of  knowing  the  engines  and  how  to  fix  it.  They 
further  noted  that  the  majority  of  owner  operators  do  their  own  maintenance 
(brakes,  oil  changes,  belt  changes). 

•  OOIDA  re-emphasized  that  they  haven't  heard  much  about  newer  engines  in 
terms  of  issues  (other  than  high  cost),  and  noted  they’re  less  likely  to  hear  about 
good  things. 
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•MjuuuuMu  EPA  Question:  Does  OOIDA  have  any  data  related  to  the  geographic  distribution  of 
members  and  new  vs.  used  truck  sales? 

o  OOIDA  response:  Stated  that  they  do  have  that  type  of  data,  and  while  they  generally  don't 
break  it  down  in  that  way,  they  probably  could  do  so. 


The  call  wrapped-up  with  OOIDA  noting  that  Fitzgerald's  trucks,  the  largest  glider  manufacturer, 
now  has  a  contact  (John  Toomui)  in  Washington  D.C.  OOIDA  suggested  that  contacts  at 
Fitzgerald  may  also  be  able  to  provide  information  regarding  the  customers  of  the  Fitzergerald 
glider  vehicles. 


After  the  call,  OOIDA  followed  up  by  providing  the  2016  survey  data  that  they  noted  at  the  start 
of  the  call,  as  well  as  2017  survey  data  from  Land  Line  magazine.  The  specific  information 
provided  by  OOIDA  is: 

•  2016  Owner-Operator  Members  Profile  Survey  report,  dated  August  1,  2016  (81  page  pdf 
file) 

•  OOIDA  Owner-Operator  Members  Profile  Survey  data  results  (Excel  spreadsheet,  with 
results  from  the  1998  -  2016  survey,  approximately  100  questions) 

•  2017  Land  Lind  Magazine  readers  survey  (35  page  Word  document 


Attachments 


•1 _ Til _ Attachment  A:  [provide  data  files  or  pdf  versions  of  3  documents  OOIDA 

provided,  if  OOIDA  agrees  EPA  can  release  this  information] 


From:  Charmley,  William 

Sent:  Thursday,  December  28,  2017  6:55  AM 

To:  'Thomas  Weakley'  <TomJWeakley@oolda.coM>:  Scott  Grenerth 

<Scott . Grenerth@ooida.com>:  'Nile  Elam'  <Nile . Elam@,ooida.com> 
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Cc:  Parsons,  Christy  <Parsons.Christv@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Dear  Scott,  Tom  and  Nile, 


Thank  you  again  to  each  of  you  for  the  time  you  spent  on  the  phone  with  EPA  on  November  14, 
and  for  the  follow-up  information  which  Tom  sent  below. 


We  have  drafted  a  memo  to  summarize  the  conference  call  which  is  attached.  We  will  be  putting 
the  final  version  of  this  memo  into  the  EPA  public  docket  for  the  EPA  glider  reconsideration 
rulemaking. 


Can  you  please  review  this  draft  and  let  us  know  if  there  is  anything  we  missed  from  the 
November  14  call? 


In  addition,  we  would  like  to  make  the  information  that  Tom  provided  from  both  the  OOIDA 
members  survey,  and  the  2017  Land  Line  survey,  available  by  placing  those  in  the  EPA  public 
docket  as  well.  Please  let  us  know  if  you  have  any  concerns  with  that. 


If  you  could  provide  us  with  any  comments  on  this  by  the  end  of  next  week  that  would  be  great. 


I  hope  you  all  have  a  good  New  Year. 
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Best  regards, 
Bill  Charmley 


From:  Thomas  Weakley  [mailtoiTom . Weakley@ooida.com] 

Sent:  Tuesday,  November  14,  2017  3:29  PM 

To:  Charmley,  William  <charm1ev  .william@epa.gov> 

Cc:  Scott  Grenerth  <Seott_Grenerth@ooida.com> 

Subject:  OOIDA  Surveys 


A  whole  lot  more  information  than  you  need  but  a  good  profile  of  who  the  owner-operator  is.  I 
am  also  attaching  the  survey  done  for  our  marketing  department  for  the  magazine  LandLine  (Our 
magazine)  with  an  articulated  circulation  of  over  220,000.  Not  all  of  these  respondents  are 
members  of  OOIDA  but  they  are  the  ones  that  ask  about  glider  preference.  Unfortunately  they 
do  not  ask  what  regions  of  the  country  the  respondents  are  from  like  we  do  so  we  are  unable  to 
drill  down  and  give  you  the  answer  as  to  which  regions  are  more  likely  to  look  at  glider  kits.  I 
highlighted  the  landline  Survey  questions  and  answers  that  are  pertinent. 


Thomas  Weakley 

Director  of  Operations,  Foundation 

OOIDA  Foundation 

OOIDA  Foundation,  Inc. 

Toll  Free  800-444-5791 
Local  816-229-5791 
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Fax 


Ext.  1123 


tom  weaklev@ooida.com 
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1  Please  consider  the  environment  before  printing  this  e-mail. 


This  message  contains  confidential  information.  Unless  you  are  the  addressee  or  authorized  to  receive 
confidential  information  for  the  addressee,  you  may  not  retain,  copy,  use,  or  distribute  this  information.  If 
you  have  received  this  message  in  error,  please  delete  it  and  advise  the  sender  immediately. 
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Steve  Cliff 

Deputy  Executive  Officer,  California  Air  Resources  Board 

Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and 

Glider  Kits 
Public  Hearing 
Washington,  D.C. 

December  4,  2017 

Good  morning.  I  am  Steve  Cliff,  Deputy  Executive  Officer  of  the  California  Air 
Resources  Board  (or  CARB).  I  am  here  today  to  testify  that  California  strongly  opposes 
EPA’s  proposed  repeal  of  emission  requirements  for  glider  vehicles,  requirements  that 
were  developed  during  three  years  of  close  coordination  between  CARB  and  EPA 
during  the  development  of  the  federal  Phase  2  greenhouse  gas  regulations.  California’s 
position  on  the  proposed  repeal  is  also  shared  by  the  state  of  Pennsylvania. 

The  main  points  I  want  to  cover  today  are  EPA’s  unreasonable  and  impermissible 
reading  of  the  federal  Clean  Air  Act  to  preclude  it  from  regulating  Gliders,  the  enormous 
emissions  increase  the  proposed  repeal  could  cause,  and  how  a  repeal  would  be  unfair 
to  heavy-duty  manufacturers  who  have  been  complying  with  emissions  requirements. 

So,  with  that  said,  it  is  CARB’s  position  that  a  repeal  of  the  glider  provisions  would, 
frankly,  be  illegal;  EPA  is  basing  its  decision  to  repeal  the  requirements  for  gliders  on  a 
proposed  reinterpretation  of  the  federal  Clean  Air  Act  that  would  exclude  glider  vehicles 
from  the  definition  of  “new  motor  vehicle,”  glider  engines  from  the  definition  of  “new 
motor  vehicle  engine,”  and  glider  kits  from  the  definition  of  “incomplete  new  motor 
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vehicles.”  The  proposed  reinterpretation  is  in  direct  conflict  with  the  interpretation  EPA 
itself  used  less  than  two  years  ago  when  drafting  the  final  Phase  2  regulation.  It  is 
inconsistent  with  the  fact  that  glider  vehicles  are  being  manufactured,  marketed,  and 
sold  as  “new”  vehicles,  and  is  inconsistent  with  the  language  and  purpose  of  the  statute. 
CARB  will  be  submitting  additional  formal  comments  on  EPA’s  legally  incorrect  reading 
of  the  Clean  Air  Act. 

The  proposed  glider  repeal  would  have  a  profoundly  harmful  impact  on  public  health, 
and  would  put  at  risk  states’  efforts  to  meet  federal  ambient  air  quality  standards  and 
State  Implementation  Plan  commitments.  The  repeal  would  effectively  place  thousands 
of  outdated  heavy-duty  engines  that  do  not  meet  the  modern  emission  standards  that 
have  been  in  effect  during  the  last  decade  on  our  highways.  In  short,  a  repeal  puts  our 
most  disadvantaged  communities  at  risk  by  walking  away  from  the  commitment  to 
reduce  their  exposure  to  smog  forming  and  toxic  pollutants  that  impact  public  health 
leading  to  hospitalizations,  asthma  cases,  lost  work  and  school  days,  and  premature 
deaths. 

Modern  trucks  meeting  current  emission  standards  come  with  diesel  particulate  filters  to 
capture  toxic  diesel  particulate  matter  and  selective  catalytic  reduction  systems  to 
drastically  reduce  oxides  of  nitrogen  (NOx)  emissions.  As  we  all  know,  reducing  diesel 
PM  is  important  to  cut  cancer  and  other  health  risks,  and  reducing  NOx  is  important,  as 
NOx  is  a  key  precursor  to  ground-level  ozone  or  “smog”. 

Glider  builders  have  been  circumventing  the  requirements  for  these  important  emission 
controls  by  using  pre-2007  remanufactured  engines,  misusing  a  loophole  in  the 
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provisions  to  sell  thousands  of  dirty  trucks  each  year  with  completely  uncontrolled 
emissions. 

Glider  vehicles  are  significantly  higher-emitting  than  modern  vehicles  meeting  today’s 
standards.  Based  on  EPA’s  own  testing  this  year1,  glider  vehicle  NOx  levels  were  4  to 
40  times  higher,  and  PM  levels  were  50  to  450  times — again  that  is  450  times — higher 
than  emissions  from  modern  vehicles.  CARB  staff  has  recently  tested  glider  vehicles 
found  on  California  highways  and  found  high  emission  rates  consistent  with  EPA’s  2017 
testing.  As  our  written  comments  will  describe  further,  the  Tennessee  Tech  emissions 
data  mentioned  in  the  glider  repeal  that  purportedly  showed  gliders  nearly  as  clean  as 
modern  vehicles  is  invalid  and  lacks  scientific  credibility  for  a  number  of  reasons.  For 
example,  Tennessee  Tech  claimed  gliders  meet  current  PM  standards  without  even 
measuring  PM  emissions  and  used  unrepresentative  conditions  that  effectively  disabled 
the  NOx  controls  on  modern  vehicles. 

We  know  gliders  are  present  in  California,  as  over  500  of  them  are  registered  in 
California  already.  Gliders  are  so  much  higher  emitting  than  modern  trucks  that  even  if 
only  a  small  number  of  them  operate  in  California,  California’s  overall  air  quality 
progress  will  be  impeded.  For  example,  if  gliders  made  up  only  7%  of  the  total  medium 
and  heavy  duty  trucks  in  California,  that  would  completely  offset  the  benefits  of 
California’s  in-use  diesel  fleet  rules,  including  our  Truck  and  Bus  rule,  putting 
California’s  citizens  at  risk  and  making  it  impossible  for  California  to  meet  health  based 
air  quality  standards. 


1  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles, 
November  20,  2017,  Docket  No.:  EPA-HQ-OAR-2014-0827-2417 
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Finally,  the  proposed  repeal  would  legitimize  the  actions  of  the  glider  industry,  which,  as 
I’ve  already  mentioned,  has  been  blatantly  circumventing  emission  control  requirements 
and  undermining  the  vast  majority  of  businesses  that  play  by  the  rules  and  clean  up 
their  trucks.  It  has  been  a  major  undertaking  on  the  part  of  US  manufacturers  to 
integrate  complex  emission  controls  into  their  heavy-duty  diesel  engines.  They  have 
done  so  successfully  over  the  last  decade,  making  today’s  diesel  trucks  the  cleanest 
ever,  but  this  has  come  at  a  high  price,  literally.  To  comply  with  current  emission 
standards,  heavy-duty  engine  manufacturers  have  made  significant  financial 
investments  and  have  structured  their  future  product  plans  taking  these  investments  and 
emission  control  commitments  into  account.  As  you’ll  likely  hear  from  others  today,  if 
EPA  continues  to  shirk  its  duty  to  protect  the  public’s  health  and  welfare  and  our 
nation's  air  quality,  by  manufacturing  a  loophole  that  exempts  glider  vehicles  from  new 
vehicle  requirements,  and  by  inappropriately  defining  glider  vehicles  as  not  new  vehicles 
and  allowing  unbridled  glider  production,  it  would  put  engine  manufacturers  that  have 
invested  significant  resources  to  comply  with  current  emission  standards  at  a 
competitive  disadvantage  and  perhaps  even  force  them  to  initiate  dirty  glider  vehicle 
production  as  well. 

For  all  these  reasons,  CARB  encourages  EPA  to  listen  to  the  public  health  advocates, 
air  quality  agency  representatives,  and  manufacturers  here  today  speaking  in  opposition 
to  the  glider  repeal.  CARB  urges  you  to  bear  in  mind  your  duty  to  protect  air  quality  and 
the  health  of  Americans,  and  to  reconsider  this  ill-advised  and  illegal  glider  repeal. 

CARB  will  be  submitting  additional,  more  detailed  comments  in  the  next  few  weeks. 
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ABBREVIATIONS 

ASI 

area  specific  impedance 

BOL 

beginning  of  life 

DMC 

dimethyl  carbonate 

EC 

ethylene  carbonate 

EMC 

ethyl  methyl  carbonate 

EOL 

end  of  life 

EV 

electric  vehicle 

Gr 

graphite 

GSA 

General,  Sales,  and  Administration 

HEV 

hybrid  electric  vehicle 

HEV-HP 

high-power  assist  hybrid  electric  vehicle 

LCO 

lithium  cobalt  oxide 

LFP 

lithium  iron  phosphate 

Li 

lithium 

Li-ion 

lithium-ion 

LMO 

lithium  manganese  spinel 

LMR 

lithium  and  manganese  rich 

LTO 

lithium  titanate  spinel 

microHEV 

micro  or  mild  power  assist  hybrid  electric  vehicle 

MW 

molecular  weight 

NCA 

lithium  nickel  cobalt  aluminum  oxide 

NMC 

lithium  nickel  manganese  cobalt  oxide 
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NMP 

N-Methyl-2-pyrrolidone 

OCV 

open-circuit  voltage 

OEM 

original  equipment  manufacturer 

PE 

polyethylene 

PET 

polyethylene  terephthalate 

PHEV 

plug-in  hybrid  electric  vehicle 

PP 

polypropylene 

R&D 

research  and  development 

SOC 

state  of  charge 

USGS 

United  States  Geological  Survey 
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Ifotal 

k 
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thickness  of  j,  cm 
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parameter 
number  of  j 

negative  to  positive  capacity  ratio 
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maximum  designed  battery  power,  W 
heating  rate,  W 
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universal  gas  constant,  8.3144  J/mol  K 
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x  Cartesian  coordinate,  cm 
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£act  volume  fraction  of  active  material 

r]lst  first  cycle  efficiency 
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0i,k  metal  potential  of  foil  k,  V 

Pj  density  of  j,  g/cm3 

Oj  conductivity  of  /,  S/cm 
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Ro 


final  cost  of  lithiated  oxide,  $/kg 

cost  of  raw  material  for  component  i,  $/kg 
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molar  stoichiometry  of  component  i 

molecular  weight  of  component  i,  g/mol 

molecular  weight  of  lithiated  compound,  g/mol 
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EXECUTIVE  SUMMARY 

This  report  details  the  Battery  Performance  and  Cost  model  (BatPaC)  developed  at  Argonne 
National  Laboratory  for  lithium-ion  battery  packs  used  in  automotive  transportation.  The  model 
designs  the  battery  for  a  specified  power,  energy,  and  type  of  vehicle  battery.  The  cost  of  the 
designed  battery  is  then  calculated  by  accounting  for  every  step  in  the  lithium-ion  battery 
manufacturing  process.  The  assumed  annual  production  level  directly  affects  each  process  step. 
The  total  cost  to  the  original  equipment  manufacturer  calculated  by  the  model  includes  the 
materials,  manufacturing,  and  warranty  costs  for  a  battery  produced  in  the  year  2020.  At  the  time 
this  report  is  written,  this  calculation  is  the  only  publically  available  model  that  performs  a 
bottom-up  lithium-ion  battery  design  and  cost  calculation. 

The  purpose  of  the  report  is  to  document  the  equations  and  assumptions  from  which  the  model 
has  been  created.  A  user  of  the  model  will  be  able  to  recreate  the  calculations  and  perhaps  more 
importantly,  understand  the  driving  forces  for  the  results.  Instructions  for  use  and  an  illustration 
of  model  results  are  also  presented.  Almost  every  variable  in  the  calculation  may  be  changed  by 
the  user  to  represent  a  system  different  from  the  default  values  pre-entered  into  the  program. 

The  distinct  advantage  of  using  a  bottom-up  cost  and  design  model  is  that  the  entire  power-to- 
energy  space  may  be  traversed  to  examine  the  correlation  between  performance  and  cost.  The 
BatPaC  model  accounts  for  the  physical  limitations  of  the  electrochemical  processes  within  the 
battery.  Thus,  unrealistic  designs  are  penalized  in  energy  density  and  cost,  unlike  cost  models 
based  on  linear  extrapolations.  Additionally,  the  consequences  on  cost  and  energy  density  from 
changes  in  cell  capacity,  parallel  cell  groups,  and  manufacturing  capabilities  are  easily  assessed 
with  the  model.  New  proposed  materials  may  also  be  examined  to  translate  bench-scale  values  to 
the  design  of  full-scale  battery  packs  providing  realistic  energy  densities  and  prices  to  the 
original  equipment  manufacturer. 

The  model  will  be  openly  distributed  to  the  public  in  the  year  2011.  Currently,  the  calculations 
are  based  in  a  Microsoft  ®  Office  Excel  spreadsheet.  Instructions  are  provided  for  use;  however, 
the  format  is  admittedly  not  user-friendly.  A  parallel  development  effort  has  created  an  alternate 
version  based  on  a  graphical  user-interface  that  will  be  more  intuitive  to  some  users.  The  version 
that  is  more  user-friendly  should  allow  for  wider  adoption  of  the  model. 
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PREFACE  TO  THE  FINAL  REPORT 

Changes  were  made  to  the  draft  report  in  direct  response  to  the  peer-review  report  generated  by 
ICF  International  on  March  31,  2011  for  the  U.S.  Environmental  Protection  Agency.  Other 
changes  were  also  made  in  response  to  additional  private  peer-reviews.  Below  is  an  incomplete 
list  of  where  changes  have  been  made  in  response  to  the  peer-reviews.  Only  the  most  important 
changes  are  detailed  below. 

1 .  Implemented  liquid  thermal  management  on  all  battery  packs.  A  new  section  was  added  to 
explain  the  thermal  management  strategy  Section  4.  Costs  of  the  thermal  management  are 
addressed  in  5.2.3. 

2.  Changed  the  default  maximum  single-sided  electrode  thickness  to  be  100  microns  while 
continuing  to  allow  the  user  to  override  with  any  value.  A  greatly  expanded  discussion  of  the 
transport  issues,  supported  with  validated  physics-based  models  as  well  as  a  sensitivity  analysis, 
was  placed  in  Section  3.6.1.  Additional  instruction  on  how  to  change  the  default  value  was 
explicitly  stated  in  Section  6.2.2. 

3.  Changed  allocation  of  overhead  costs  based  on  reviewers  comments  to  more  closely  represent 
a  Tier  1  auto  supplier.  Exact  values  with  discussion  are  in  Section  5.6. 

4.  Added  cost  estimates  for  automatic  and  manual  disconnects  necessary  for  safe  operation  of  the 
battery.  Section  5.2.3. 

5.  Added  and  increased  costs  of  battery  management  system  to  represent  the  complete 
monitoring  and  control  needs.  Section  5.2.2  and  5.2.3. 

6.  Increased  cost  of  tabs  to  account  for  polymer  sealant  and  use  of  isolation  tape,  Section  5.2.2 

7.  Changed  capital  cost  of  the  materials  preparation  (lower)  and  coating  (higher)  in  response  to  a 
more  detailed  review  of  the  cost  inputs  from  an  industrial  partner,  Section5.3. 

8.  Reference  and  discussion  on  the  validation  of  the  model  in  Sections  1,  3.4,  and  3.6.1. 

9.  The  definition  of  the  designed  fraction  of  the  open-circuit  voltage  at  maximum  power  and  its 
connection  to  existing  vehicle  battery  systems  is  discussed  in  Section  3.2. 

10.  Breakdown  of  the  cathode  material  price  into  raw  materials  and  baseline  costs  (processing, 
profit,  utilities,  other  materials)  for  the  oxides  based  on  nickel,  manganese,  and  cobalt  is  in 
Section  5.2  with  some  sensitivity  to  cobalt  prices. 

1 1 .  Included  discussion  of  what  the  predicted  model  price  represents  and  situations  where  it 
might  be  conservative  or  optimistic.  Section  1. 

12.  Increasing  clarity  on  how  to  use  the  spreadsheet,  Section  6  &  7. 
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13.  Clarification  of  the  production  volume  scaling  methods.  Section  5.4. 

14.  Discussion  of  where  waste  management  costs  are  included  in  the  estimation.  Section  5.5 

15.  Explanation  of  approximate  method  to  account  for  modules,  composed  of  the  same  cells, 
connected  in  parallel,  Section  3.6.3 

16.  Cell  thickness  changed,  moving  to  thinner  values.  Section  3.1. 
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1.  Introduction 

The  recent  penetration  of  lithium-ion  (Li-ion)  batteries  into  the  vehicle  market  has  prompted 
interest  in  projecting  and  understanding  the  costs  of  this  family  of  chemistries  being  used  to 
electrify  the  automotive  powertrain.  The  model  described  here-in  is  a  calculation  method  that 
was  developed  at  Argonne  for  estimating  the  manufacturing  cost  and  performance  of  Li-ion 
batteries  for  electric-drive  vehicles  including  hybrid-electrics  (HEV),  plug-in  hybrids  (PHEV), 
and  pure  electrics  (EV).  To  date,  a  number  of  cost  models  of  various  levels  of  detail  have  been 
published  in  different  forms. 1-11  The  cost  of  a  battery  will  change  depending  upon  the  materials 
chemistry,  battery  design,  and  manufacturing  process.  12-14  Therefore,  it  is  necessary  to  account 
for  all  three  areas  with  a  bottom-up  cost  model.  Other  bottom-up  cost  models  exist  but  are  not 
available  to  the  general  public  and  have  not  been  explicitly  detailed  in  an  open  document.  The 
motivation  for  this  work  is  based  on  a  need  for  a  battery  cost  model  that  meets  the  following 
requirements: 

1.  Open  and  available  to  the  entire  community 

2.  Transparent  in  the  assumptions  made  and  method  of  calculation 

3.  Capable  of  designing  a  battery  specifically  for  the  requirements  of  an  application 

4.  Accounts  for  the  physical  limitations  that  govern  battery  performance 

5.  Based  on  a  bottom-up  calculation  approach  to  account  for  every  cost  factor 

The  Battery  Performance  and  Cost  model  (BatPaC)  described  here-in  is  the  product  of  long-term 
research  and  development  at  Argonne  National  Laboratory.  Over  a  period  of  years,  Argonne  has 
developed  methods  to  design  Li-ion  batteries  for  electric-drive  vehicles  based  on  modeling  with 
Microsoft®  Office  Excel  spreadsheets. 12-20  These  design  models  provided  all  the  data  needed  to 
estimate  the  annual  materials  requirements  for  manufacturing  the  batteries  being  designed.  This 
facilitated  the  next  step,  which  was  to  extend  the  effort  to  include  modeling  of  the  manufacturing 
costs  of  the  batteries.  In  the  following  sections  of  this  document,  a  model  is  presented  that  meets 
the  above  criteria  and  may  be  used  to  analyze  the  effect  of  battery  design  and  materials 
properties  on  the  cost  of  the  final  battery  pack.  Use  of  BatPaC  requires  some  basic  knowledge  of 
battery  packs;  however,  a  user  does  not  need  to  be  an  expert.  For  instance,  the  number  of  cells 
and  thus  battery  pack  voltage  must  be  specified  by  the  user.  However,  default  values  are 
available  for  more  specific  requirements  such  as  experimentally  measured  values.  In  this  way,  a 
person  with  reasonable  knowledge  of  batteries  may  be  able  to  conduct  cost  comparisons  and 
“what  if’  studies. 

The  battery  pack  design  and  cost  calculated  in  BatPaC  represent  projections  of  a  2020  production 
year  and  a  specified  level  of  annual  battery  production,  20,000-500,000.  As  the  goal  is  to  predict 
the  future  cost  of  manufacturing  batteries,  a  mature  manufacturing  process  is  assumed.  The 
model  designs  a  manufacturing  plant  with  the  sole  purpose  of  producing  the  battery  being 
modeled.  The  assumed  battery  design  and  manufacturing  facility  are  based  on  common  practice 
today  but  also  assume  some  problems  have  been  solved  to  result  in  a  more  efficient  production 
process  and  a  more  energy  dense  battery.  Our  proposed  solutions  do  not  have  to  be  the  same 
methods  used  in  the  future  by  industry.  We  simply  assume  the  leading  battery  manufacturers, 
those  having  successful  operations  in  the  year  2020,  will  reach  these  ends  by  some  means. 
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Establishing  the  validity  of  the  model  calculation  is  important  to  justify  the  conclusion  drawn 
from  exercising  the  model.  The  design  methodology  used  has  been  previously  validated  against 
cylindrical  wound  cell  formats.15  The  calculated  materials  quantities  agreed  with  the  actual 
values  within  3  %.  Moving  to  a  prismatic  format  simplifies  the  current  collection  calculation 
while  leaving  the  governing  equations  unchanged.  The  new  approach  developed  for  calculating 
the  cell  impedance  has  been  validated  against  experimental  measurements  from  electrodes  up  to 
100  |Jm  in  thickness.  20  The  module  and  battery  jacket  construction  is  of  lighter  construction 
compared  to  contemporary  designs.  The  battery  pack  energy  density  calculated  in  BatPaC  is 
higher  than  the  battery  packs  used  in  the  first  versions  of  the  Nissan  Leaf  and  Chevrolet  Volt  for 
equivalent  cell  designs  (calculated  value  of  100  Wh/kg  compared  to  reported  value  near  84 
Wh/kg  for  the  Volt)21  Significant  engineering  advances  are  necessary  to  minimize  current 
inactive  material  burden  in  the  commercial  pack  designs  thereby  reducing  the  cost,  mass  and 
dimensions  of  future  automotive  battery  packs.  We  have  assumed  a  design  that  we  believe  will 
be  representative  of  the  engineering  progress  achieved  by  successful  manufacturers  in  the  year 
2020. 

Validation  of  the  input  material  and  capital  costs  are  more  difficult  to  achieve  as  few  values  are 
publically  available.  We  have  relied,  to  a  large  extent,  on  private  communications  amongst 
equipment  manufacturers,  materials  suppliers,  cell  manufacturers,  and  original  equipment 
manufacturers.  Variation  does  exist  amongst  the  communicated  values  and  we  have  maintained  a 
practical  level  of  skepticism  for  their  accuracy.  Experts  from  all  aspects  of  battery  development 
have  reviewed  the  model  both  privately  and  as  part  of  a  formal  peer-review  process.  While  the 
largest  uncertainty  in  calculated  values  will  exist  in  point  cost  estimates,  the  most  instructive 
information  may  be  gained  by  examining  ranges  in  parameter  values  and  relative  changes 
between  material  properties  (e.g.  the  advantage  of  moving  to  a  manganese  spinel  cathode  from  a 
layered-oxide  material  or  from  increases  in  cell  capacity,  etc). 

The  battery  pack  price  to  the  OEM  calculated  by  the  model  inherently  assumes  the  existence  of 
mature,  high-volume  manufacturing  of  Li-ion  batteries  for  transportation  applications.  Therefore 
the  increased  costs  that  current  manufacturers  face  due  to  low  scale  of  production,  higher  than 
expected  cell  failures  in  the  field,  and  product  launch  issues  are  not  accounted  for  in  the 
calculation.  The  model  results  for  year  2020  could  be  considered  very  optimistic  if  the 
transportation  Li-ion  market  fails  to  develop  as  a  result  of  insufficient  investment  in  product 
research  and  development,  reduced  motivation  for  lowering  petroleum  consumption  and 
greenhouse  gas  emissions,  and/or  a  series  of  high-profile  safety  incidents. 
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2.  Cell  and  Battery  Pack  Design  Format 

Various  cell  and  battery  design  concepts  are  under  development  at  battery  manufacturers.  Based 
upon  experience  gained  from  extensive  previous  work,  we  have  found  the  exact  design  of  the 
battery  does  not  have  an  important  effect  on  the  cost  for  a  set  cell  chemistry;  the  amounts  of 
electrode  materials  and  the  number,  capacity  and  electrode  area  of  the  cells,  are  the  determining 
cost  factors.  The  most  common  cell  designs  for  batteries  nearing  large-scale  production  are 
cylindrical  wound  cells,  flat  wound  cells,  and  prismatic  cells  with  flat  plates.  Cylindrical  cells 
probably  have  a  slight  advantage  for  the  assembly  of  the  electrode-separator  unit  because  of  the 
ease  of  making  a  cylindrical  winding.  For  the  different  cell  designs,  there  are  small  differences  in 
the  weights  of  the  terminal  extensions  and  the  procedures  for  connecting  these  extensions  to  the 
current  collector  sheets,  with  a  small  advantage  for  flat  plate  cells.  The  flat-wound  and  flat-plate 
cells  form  a  more  compact  module  and  have  better  heat  rejection  capabilities  than  the  cylindrical 
cells.  These  small  differences  would  have  minor  effects  on  the  cost  of  batteries  produced  in  high 
volume  in  a  mature,  automated  production  plant  and  all  of  the  cell  designs  can  be  adequately 
cooled  for  most  applications.  We  conclude  that  the  BatPaC  cost  calculations  would  be  relevant 
for  batteries  differing  considerably  from  the  selected  design  approach. 

To  provide  a  specific  design  for  the  calculations,  a  prismatic  cell  in  a  stiff-pouch  container  was 
selected  (Fig.  2.1).  For  this  design,  calculations  of  the  current  collector  and  terminal  resistances 
are  easily  done  with  a  one-dimensional  model,  because  the  terminals  are  almost  the  same  width 
as  the  electrodes. 


Figure  2.1  Prismatic  cell  in  stiff  pouch  container  with  aluminum  conduction  channel  added  for 
heat  rejection 
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The  cells  are  hermetically  sealed  in  module  containers,  which  are  then  enclosed  in  an  insulated 
jacket.  The  module  enclosure  provides  added  protection  of  the  cell  seals  from  the  diffusion  of 
moisture  from  the  external  environment  into  the  interior  of  the  cells  or  alternatively  loss  of 
electrolyte  solvent  from  the  cells.  The  exterior  surfaces  of  the  modules  are  cooled  by  ethylene 
glycol-water  solution.  The  calculated  electrical  performance  of  a  battery  of  this  constmction  is 
near  optimum  and  the  configuration  is  compact  and  light-weight.  We  have  not  likely  selected  the 
most  viable  design  in  this  short  study;  there  may  be  serious  flaws  in  some  details.  However,  the 
calculated  overall  performance  and  low  cost  for  the  selected  design  will  be  challenging  to  match 
in  actual  production  and  will  only  be  met  by  the  most  successful  manufacturers,  those  that  will 
dominate  the  market. 

2.1  Cell  Design 

The  prismatic  cell  of  this  design  embodies  individual  positive  and  negative  electrodes  consisting 
of  current  collector  foils  coated  with  electrode  materials  on  both  sides.  The  current  collectors  are 
usually  solid  copper  and  aluminum  foils  for  the  positive  and  the  negative.  An  illustration  of  a 
segment  of  the  cell  is  detailed  in  Figure  2.1.  Each  electrode  is  made  up  of  active  material 
particles  held  together  by  a  polymeric  binder.  A  conductive  additive,  carbon  black  and/or 
graphite,  is  added  to  the  positive  electrode  and  sometimes  to  the  negative  electrode.  The 
electrodes  and  separator  each  have  porosity  that  is  filled  with  the  electrolyte  solution.  During 
discharge,  the  Li-ions  move  from  the  electrode  particles  into  the  electrolyte,  across  the  separator, 
and  then  insert  into  the  particles  composing  the  opposite  electrode.  The  electrons  simultaneously 
leave  the  cell  through  the  current  collection  system  and  then  enter  through  the  opposite  side  after 
doing  external  work.  The  materials  currently  used  in  Li-ion  cells  are  based  on  an  intercalation 
process.  In  this  process,  the  Li-ion  is  inserted  into  or  removed  from  the  crystal  structure  of  the 
active  material.  The  oxidation  state  of  the  active  material,  or  host,  is  concurrently  changed  by 
gaining  or  losing  an  electron.  Other  electrode  materials  based  on  conversion  reactions  or 
electrodeposition  could  be  implemented  into  the  model  if  the  user  desired. 

+  -  + 


Figure  2.2  Cell  sandwich  inside  of  prismatic  pouch  cells. 
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The  electrodes  are  easily  and  efficiently  prepared  by  coating  wide  sheets  of  foil  (up  to  2-meters 
in  width)  with  uncoated  strips  running  the  lengths  of  the  foil  being  coated.  The  individual 
electrodes  can  be  cut  from  these  sheets  with  little  waste  of  electrode  coating  material  or  foil  (Fig. 
2.3).  The  separator  for  these  cells  can  be  handled  as  a  single  sheet  that  is  folded  back  and  forth  as 
the  electrodes  are  inserted.  The  electrodes  are  inserted  so  that  all  of  the  positive  tabs  extend 
beyond  the  separator  sheet  in  one  direction  and  the  negative  tabs  extend  in  the  opposite  direction. 
The  design  model  selects  the  number  of  electrodes  to  meet  a  set  cell  thickness  determined  by  the 
type  of  cell:  HEV,  6  mm;  PHEV,  8  mm;  EV,  12  mm.  These  cell  thicknesses  are  default  values 
and  may  be  changed  to  suit  the  designer.  The  cell  terminals  are  formed  from  flat  stock  to  be 
almost  as  wide  as  the  entire  cell.  They  are  bent  to  the  shape  shown  in  Fig.  2.1  and  ultrasonically 
welded  to  the  current  collector  tabs.  The  cell  stack  is  then  sealed  between  the  two  halves  of  the 
cell  container.  The  cell  housing  material  is  a  tri-layer  consisting  of  an  outer  layer  of  polyethylene 
terephthalate  (PEP)  for  strength,  a  middle  layer  of  0.1 -mm  aluminum  for  stiffness  and 
impermeability  to  moisture  and  electrolyte  solvent  vapors  and  an  inner  layer  of  polypropylene 
(PP)  for  sealing  by  heating.22,23  The  two  halves  of  the  cell  container  are  pre-shaped  to  facilitate 
assembly.  The  aluminum  foil  in  the  cell  container  material  provides  stiffness  and  it  may  be 
increased  in  thickness  to  assist  in  conducting  heat  to  the  module  container.  After  sealing  the 
edges  of  the  cell,  the  edges  are  flattened  along  the  sides  of  the  cell  to  form  a  compact  shape  and 
an  aluminum  conduction  channel  is  added  to  assist  in  heat  rejection  at  the  sides  of  the  cells. 


Figure  2.3  Illustration  of  coated  current  collector  foil  showing  four  rows  of  prismatic  electrodes 
before  slitting  or  stamping  into  individual  electrodes 


2.2  Module  Design 

The  module  format  is  based  on  a  casing  of  0.5-mm  thick  aluminum  that  is  sealed  by  double 
seaming,  a  process  that  is  well  established  and  inexpensive  because  it  is  automated,  rapid,  and 
uses  low-cost  equipment  that  is  common  in  the  container  industry.  The  sealing  of  the  module 
provides  an  additional  barrier  to  the  loss  of  electrolyte  solvent  from  the  cells  and  the  entrance  of 
water  vapor.  These  deleterious  transfers  through  the  seals  of  pouch  cells  may  shorten  their  lives 
to  less  than  the  desired  fifteen  years.22 
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The  cells  are  placed  on  their  sides  in  the  module  and  the  terminals  of  adjacent  cells  are  connected 
either  mechanically  with  small  bolts  and  flat  springs  to  maintain  contact  or  by  laser  welding. 
Space  is  provided  within  the  module  casing  on  the  left  side,  as  sketched  in  Fig.  2.4,  for  an 
electronics  package  that  includes  cell  monitoring  for  malfunctions  (temperature  and  voltage)  and 
for  state-of-charge  (SOC)  control.  The  SOC  control  is  activated  when  ever  the  battery  is  at  rest 
and  it  diverts  charge  from  the  cells  at  highest  voltage  to  those  at  lowest  voltage. 

2.3  Battery  Pack  Design 

The  model  designs  the  battery  pack  (Fig  2.5)  in  sufficient  detail  to  provide  a  good  estimate  of  the 
total  weight  and  volume  of  the  pack  and  the  dimensions  of  the  battery  jacket  so  that  its  cost  can 
be  estimated.  The  modules  are  arranged  within  the  battery  jacket  either  in  a  single  row,  with  the 
terminals  facing  the  same  side  of  the  pack,  or  in  an  even  number  of  rows  with  the  terminals  in 
one  row  facing  the  terminal  of  an  adjacent  row.  For  a  pack  with  a  single  row  of  modules,  a 
busbar  must  be  provided  to  carry  the  current  to  the  front  of  the  battery  pack.  This  feature  results 
in  an  additional  cost  for  the  busbar.  For  batteries  with  more  than  one  row  of  modules  (Fig.  2.5), 
the  terminals  are  laid  out  on  the  module  so  as  not  to  interfere  with  those  on  the  opposite  row  of 
modules,  thus  conserving  space  in  the  battery  pack.  The  modules  in  a  row  are  interconnected, 
negative  to  positive  terminals,  by  copper  connectors.  The  modules  casings  are  compressed 
together  by  two  steel  sheets  bound  with  steel  straps  at  the  front  and  back  of  the  battery  pack.  The 
compression  is  necessary  to  ensure  intimate  contact  between  the  active  layers  that  make  up  the 
pouch  cells  that  are  tightly  fit  into  the  modules.  The  compressive  force  also  serves  to  add 
structural  support  to  the  module  casings. 
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Section  A-A 


Section  B-B 


Pack  with  One  Row  of  Modules 

Figure  2.5  Insulated  battery  jacket  with  enclosed  modules  that  are  cooled  on  their  upper  and 
lower  surfaces  by  ethylene  glycol-water  solution 

The  modules  are  supported  by  a  tray  that  provides  space  for  the  heat  transfer  fluid  (ethylene 
glycol-water  solution)  to  flow  against  the  top  and  bottom  of  each  module.  All  connections  to  the 
pack  terminals  that  lead  to  the  exterior  of  the  pack  and  signal  wire  feedthroughs  can  be  made 
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before  inserting  the  attached  modules  into  the  jacket  and  making  the  final  closure.  The  bolts 
depicted  in  the  diagram  (Fig  2.5)  for  making  this  closure  are  for  illustrative  purposes  only. 

The  battery  jacket  consists  of  a  sheet  of  aluminum  on  each  side  of  a  10-mm  thick  layer  of  ridged, 
light-weight  high-efficiency  insulation.  The  thickness  of  each  of  the  aluminum  layers  is  selected 
by  the  modeling  program  to  be  1-  to  2-mm  thick,  depending  on  the  total  volume  of  the  modules. 
The  insulation  slows  the  interaction  of  the  battery  with  the  external  environment  that  cools  the 
battery  in  the  winter  and  heats  it  in  the  hot  summer  weather. 16 

Although  the  main  purpose  of  the  battery  pack  design  for  the  model  is  to  provide  a  plausible  list 
of  materials  to  estimate  the  manufacturing  cost  of  the  battery,  the  overall  design  approach 
permits  the  battery  to  be  shaped  by  the  designer  to  fit  dimensional  objectives.  If  there  is  a  height 
restriction  for  the  battery  pack,  a  high  ratio  of  height-to-width  for  the  positive  electrode  will 
result  in  a  battery  of  low  height  (the  cells  are  placed  on  their  side  in  the  pack). 
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3.  Modeling  of  Battery  Design  and  Performance 

The  design  portion  of  the  model  calculates  the  physical  properties  of  a  battery  based  on  user- 
defined  performance  requirements  and  minimal  experimental  data.  An  illustration  of  the  model  is 
shown  in  Figure  3.1.  The  user  is  asked  to  enter  a  number  of  design  parameters  such  as  the  battery 
power,  number  of  cells  and  modules,  and  target  voltage  at  maximum  power,  etc.  In  addition,  the 
user  must  enter  one  of  the  following  three  measures  of  energy:  battery  pack  energy,  cell  capacity, 
or  vehicle  electric  range.  Defining  one  of  these  values  will  determine  the  value  of  the  other  two. 
An  iterative  procedure  then  solves  for  the  user  defined  energy  parameter  (energy,  capacity,  or 
range)  and  remaining  battery  properties  by  varying  the  cell  capacity  and  electrode  thickness.  The 
result  is  the  dimensions,  mass,  volume,  and  materials  requirements  for  the  cells,  modules,  and 
battery  pack. 

The  model  has  been  designed  to  allow  the  user  to  enter  as  many  customized  values  as  desired.  In 
this  way,  the  model  allows  flexibility  in  the  battery  chemistries  studies  and  some  of  the  cell, 
module,  and  battery  design  aspects.  Hence,  the  focus  of  this  report  is  on  the  method  of 
calculation  and  not  the  exact  values  chosen  for  a  specific  capacity  or  cell  thickness.  However,  the 
default  cell  design  parameters  as  well  as  experimental  data  measured  at  Argonne  National 
Laboratory,  for  a  number  of  different  battery  chemistries  both  commercial  and  developed  at 
Argonne,  are  available  for  use  within  the  model.  There  are  five  governing  equations  for  battery 
performance  that  calculate  the  current  density,  battery  energy,  electrode  area,  electrode 
thickness,  and  resistance.  The  voltage  at  maximum  power  and  the  area  specific  impedance  (ASI) 
are  two  important  parameters  in  the  design  model  for  calculating  the  battery  performance.  Most 
of  the  discussion  will  be  spent  on  these  two  properties. 


3.1  Criteria  for  Power,  Energy,  and  Life 

In  order  to  fully  specify  a  battery  design,  the  user  of  BatPaC  must  supply  criteria  for  power, 
energy,  and  life.  These  criteria  will  depend  on  the  application  for  which  the  battery  will  be  used. 
While  the  user  may  change  some  of  the  settings  as  they  prefer,  we  list  our  suggestions  in  Table 
3.1.  The  battery  type  is  defined  by  the  end-use  application.  Hybrid  electric  vehicles  (HEVs), 
plug-in  hybrid  electric  vehicles  (PHEVs),  and  electric  vehicles  (EVs)  have  increasing  levels  of 
electrical  energy  storage  for  use  by  the  vehicle  drivetrain.  The  model  will  use  Table  3.1  or  the 
user’s  explicit  inputs  to  size  the  battery  correctly  for  the  chosen  application. 


Table  3.1  Criteria  for  designing  batteries  for  a  specific  end-use  application 


Battery  Type 

microHEV 

HEV-HP 

PHEV 

EV 

SOC  for  Rated  Power,  % 

50 

50 

25 

25 

Power  Duration,  sec 

2 

10 

10 

10 

SOC  Range  for  Useable  Energy,  % 

40-65 

40-65 

25-95 

15-95 

Cell  Thickness,  mm 

6 

6 

8 

12 
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Battery  Design  Model 


Pack  Requirements 

•  power 

•  energy  or  range 

•  number  of  cel  Is 


Key  Constraints 

•  max  electrode  thickness 

•  target  cell  potential,  V,  at 
peak  power 

•  cell/module  format 


:  Iterative  Spreadsheet : 
Solves  for  cell  capacity 
and  designs  battery  pack 
by  vat  /ir  c 

1.  OH  area 

2.  Electrode  thickness 

3.  Internal  resistance 


Cell  Chemistry 

Measured  Properties 

•  pulse  power  ASI 

•  discharge  ASI 

•  mAh/g,  g/cm3 

•  electrode  porosity 

•  SOC  window 

•  physical  properties 

ASI  =  area  specific  impedance 

Figure  3.1  Summary  flow  of  the  design  model 

The  microHEV  is  a  micro  or  mild-hybrid  that  provides  a  moderate  power  level,  ~25  kW,  for  two 
seconds.  This  design  is  best  suited  for  cell  chemistries  capable  of  very  high  power-to-energy 
(P/E)  ratios.  The  HEV-HP  is  a  power-assist  hybrid  that  provides  the  rated  power  for  a  full  10 
second  pulse.  The  power  for  both  HEV  applications  is  rated  at  50  %  state-of-charge  (SOC).  The 
energy  available  for  discharge  and  charging  is  25  %  of  the  total  energy  to  ensure  long  cycle  life. 
As  the  capacity  of  the  HEV  cells  is  typically  small,  a  cell  thickness  of  6  mm  is  used.  The  PHEV 
utilizes  a  much  larger  portion  of  the  total  energy,  70  %.  At  the  end  of  discharge,  the  PHEV 
battery  is  operated  in  a  charge  sustaining  mode.  Therefore,  the  power  rating  for  the  battery  is 


Calculated  Battery 
Pack  Properties 

•  dimensions 

•  volume  &  mass 

•  specific  energy, 
power 

•  materials  required 
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determined  at  25  %  SOC.  PHEV  cells  should  be  much  larger  than  HEV  cells  and  thus  a  cell 
thickness  of  8  mm  is  assumed.  Finally,  EV  batteries  use  80  %  of  their  total  energy  with  their 
power  rated  near  the  end  of  discharge.  Cell  thicknesses  are  set  to  12  mm  to  accommodate  a  high 
capacity  design.  As  noted  later  in  the  report,  selecting  a  parallel  arrangement  of  cells 
automatically  assumes  a  cell  thickness  of  6  mm  regardless  of  the  end-use  application. 
Additionally,  the  use  of  negative  electrodes  operating  at  potentials  high  above  the  lithium  metal 
potential  may  extend  the  upper  end  of  the  available  SOC  range  from  95  to  100  %.  The  lithium 
titanate  spinel,  Li4Ti50i2  (LTO),  negative  electrode  is  an  example  of  intercalation  electrode  with 
almost  no  risk  of  plating  lithium  metal  during  a  charge  pulse.  On  this  basis,  the  available  energy 
for  LTO-based  Li-ion  chemistries  is  suggested  to  be  75  %  for  PHEVs  and  85  %  for  EVs. 

In  an  established  factory,  the  fixed  design  parameter  is  most  likely  the  electrode  area  for  a  single 
layer  rather  than  a  set  cell  thickness.  To  make  higher  capacity  cells,  more  layers  of  the 
predetermined  footprint  are  stacked,  thus  increasing  the  cell  thickness.  In  our  model,  the  plant  is 
constructed  for  the  sole  purpose  of  building  the  battery  being  designed.  Flexibility  to  produce 
other  products  is  not  taken  into  account.  Most  importantly,  the  model  calculates  very  little 
difference  in  cost  whether  the  cell  has  large-area  layers  that  are  few  in  number  as  compared  to  a 
high  number  of  layers  smaller  in  area.  For  ease  of  calculation,  we  use  a  set  cell  thickness  to 
determine  the  number  of  layers.  The  area  of  each  layer  is  set  by  the  cell  capacity  requirement. 

Accounting  for  capacity  and  power  fade  in  the  battery  requires  the  user  to  design  the  battery  with 
the  appropriate  excess  energy  and  power  at  the  beginning-of-life  (BOL).  Defining  the  voltage  at 
which  maximum  power  is  achieved  at  BOL  is  one  way  to  set  the  allowable  power  fade  over  the 
life  of  the  battery.  This  is  discussed  in  detail  in  the  following  section.  Capacity  or  energy  fade 
must  be  accounted  for  by  over-sizing  the  battery  at  BOL.  If  the  user  has  a  certain  fade 
requirement,  then  the  BOL  energy  may  be  increased  to  meet  the  end-of-life  (EOL)  target.  The 
design  model  does  not  attempt  to  predict  fade  rates  or  even  suggest  an  allowable  fade  for  a 
specific  application.  It  is  our  view  that  many  aspects  of  materials  chemistry,  cell  design,  and 
battery  use  directly  affect  the  decay  of  the  battery  pack.  Hence,  we  allow  the  user  to  make 
accommodations  for  decay  as  he  or  she  believes  is  necessary. 

3.2  Voltage  at  Maximum  Power 

The  voltage  at  which  a  cell  reaches  the  designed  maximum  power  is  one  of  the  most  important 
factors  in  the  design  of  a  battery.  However,  this  specification  is  one  of  the  least  discussed  aspects 
of  battery  design.  The  voltage  at  maximum  power,  Vcelu  is  a  measure  of  the  largest  polarization 
the  cell  will  undergo  during  operation  at  the  BOL.  This  initial  value  has  a  direct  effect  on  round- 
trip  battery  efficiency,  heat  removal  requirements,  cold-cranking  power,  and  allowable  power 
fade.  A  basic  calculation  demonstrates  the  maximum  achievable  power  for  a  battery  at  BOL  is  at 
50  %  of  the  open-circuit  voltage  (OCV).  Operating  at  these  conditions  would  result  in  an 
inefficient  battery  and  require  a  significant  cooling  system  to  reject  heat.  More  importantly,  the 
battery  will  never  be  able  to  reach  this  power  level  after  any  increase  in  impedance  occurs.  With 
all  certainty,  the  impedance  of  a  battery  will  rise  with  time  and  the  power  rating  of  battery  will 
no  longer  be  accurate. 
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We  design  the  battery  to  achieve  EOL  power  capabilities  at  a  specified  fraction  of  the  open- 
circuit  voltage,  [V/U],  at  BOL.  This  approach  is  unique  when  compared  to  current  design 
practice  of  OEMs  and  cell  manufacturers.  However,  a  characteristic  value  of  [V/U]  exists  for  all 
batteries  regardless  of  the  battery  design  process.  One  may  determine  this  value  for  an  existing 
system  in  a  straightforward  manner.  The  potential  at  maximum  power  is  measured  at  the  end  of  a 
10  s  pulse  at  the  EOL  power  rating  and  the  SOC  used  for  the  power  rating  of  a  specific  battery 
type  (HEV,  PHEV,  EV).  The  designed  [V/U]  value  is  the  measured  potential  at  the  end  of  the 
pulse  divided  by  the  open-circuit  potential  reached  long  after  the  pulse.  This  design  point  then 
captures  the  degree  to  which  the  battery  has  been  oversized  to  enable  long-life,  cold-start,  and 
efficient  operation.  The  remainder  of  this  section  presents  a  discussion  for  setting  the  BOL 
voltage  at  maximum  power  at  no  less  than  80  %  of  the  open-circuit  voltage,  [V/U]  =  0.8. 
Defining  the  voltage  as  a  fraction  of  the  OCV,  allows  for  direct  calculation  of  all  the  necessary 
battery  properties  (see  for  example  Eq.  3.6  or  3.8  in  the  section  3.3). 

The  allowable  increase  in  battery  resistance  over  the  life  of  the  battery  is  a  function  of  the 
designed  voltage  for  maximum  power.  In  general,  designing  the  battery  to  achieve  maximum 
power  at  a  higher  [V/U]  allows  for  larger  resistance  or  impedance  increases  over  the  lifetime  of 
the  battery.  Figure  3.2  created  from  Eq  3.1  displays  how  the  voltage  at  maximum  power  will 
change  to  meet  the  designed  power  as  the  internal  resistance  of  the  battery  increases.  Clearly, 
achieving  BOL  power  at  a  high  fraction  of  the  OCV  allows  for  greater  degradation  within  the 
usable  lifetime  of  a  battery.  Rj  is  the  initial  resistance  of  the  battery  at  BOL  while  R2  is  the 
resistance  as  the  battery  ages.  If  the  minimum  voltage  is  55  %  of  the  OCV,  the  allowable 
increase  in  resistance  for  batteries  designed  for  BOL  max  power  at  70,  80,  and  90  %  OCV  is  18, 
55,  and  175  %.  The  consequence  of  achieving  the  power  at  lower  and  lower  fractions  of  the 
open-circuit  voltage  is  that  both  electric  current  and  heat  generation  will  increase  over  the 
lifetime  of  the  battery,  Figure  3.2b  and  Figure  3.3.  The  proper  design  of  a  battery  will  account 
for  the  changes  over  the  entire  lifetime  and  not  just  desired  behavior  at  BOL. 


(3.1) 


The  level  of  heat  production  is  significantly  different  at  BOL  for  batteries  designed  to  meet 
maximum  power  at  differing  fractions  of  the  open-circuit  voltage.  We  may  compare  the 
differences  in  designed  [V/U]  by  assuming  the  resistive  heating  (joule  heating)  is  the  most 
significant  factor  in  determining  the  heat  generation,  Eq.  3.2.  This  assumption  is  true  for 
moderate  to  high  rate  applications.  We  also  reasonably  assume  the  ASI  will  not  change 
significantly  in  the  range  of  current  densities  and  electrode  thicknesses  we  vary  in  the 
comparisons.  From  this  point,  we  can  analyze  the  difference  in  heat  generation  from  different 
designed  [V/U]  values,  Eq  3.3. 
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Figure  3.2  a)  Required  change  in  [V/U]  to  maintain  rated  power  with  increases  in  internal 
resistance  over  the  life  of  the  battery,  b)  Increase  in  current  due  to  lowered  [V/U]. 
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Increase  in  Resistance,  % 

Figure  3.3  Change  in  heat  rejection  requirement  from  increases  in  resistance  for  batteries  with 

different  designed  voltages  at  maximum  power. 

The  ratio  of  resistances  may  be  found  by  equating  the  power  for  the  two  cases.  Then  the 
resistances,  and  areas  if  the  ASIs  are  equivalent,  are  determined  solely  by  the  fraction  of  the 
open-circuit  voltage  at  which  they  achieve  maximum  power,  Eq  3.4.  Then  substitution  will  give 
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the  ratio  of  heat  production  at  maximum  power  for  the  two  cases,  Eq.  3.5.  A  battery  that  achieves 
maximum  power  at  80  %  of  OCV  will  have  a  heat  production  at  maximum  power  that  is  2.3 
times  higher  than  one  designed  at  [V/U]  =  90  %.  A  battery  producing  power  at  70  %  of  the  OCV 
will  have  3.9  time  higher  heat  generation  than  at  [V/U]  =  90  %. 
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Two  straightforward  design  changes  will  enable  operating  a  battery  at  90  %  of  OCV  compared  to 
80  %  while  maintaining  the  same  power  output.  First,  a  second  identical  battery  may  be 
connected  in  parallel  to  the  original  battery.  This  will  lower  the  resistance  of  the  battery  pack  by 
one  half  but  will  also  double  the  energy  and  cost  of  the  battery.  A  more  realistic  approach  is  to 
reduce  the  electrode  thickness  by  coating  a  larger  separator  area.  The  capacity  of  the  cell  is 
maintained  while  minimizing  increases  in  cost  from  a  larger  separator,  current  collector  and 
packaging  area.  This  approach  is  feasible  as  long  as  the  reduced  electrode  thickness  is  above  the 
increase  in  ASI,  >  20  microns  as  discussed  in  detail  below. 

The  efficiency  of  a  battery  defines  the  heat  rejection  requirements  and  may  be  measured  or 
calculated.  Measurement  of  round-trip  efficiency  of  a  battery  is  best  performed  by  using  a 
calorimeter  to  measure  the  heat  given  off  during  the  cycling  of  the  battery.  The  calorimeter 
removes  the  requirement  of  knowing  the  exact  SOC  of  a  battery  during  the  entire  drive  cycle. 
Calculation  of  the  round-trip  efficiency  of  a  battery  requires  a  detailed  transient  battery  model 
within  a  vehicle  simulation  program  to  exercise  the  battery  over  the  many  acceleration  and 
deceleration  periods  that  occur  during  a  drive  cycle.  The  interesting  result  is  that  the  same  battery 
will  have  different  power  ratings  depending  on  what  level  of  round-trip  efficiency  the  user  is 
willing  to  accept. 

Figure  3.4  shows  the  efficiency  of  a  battery  as  a  function  of  the  designed  potential  at  which  the 
battery  reaches  maximum  power.  The  figure  is  created  using  Equations  3.1  and  3.4  above.  Each 
line  may  be  considered  a  different  drive  cycle,  or  duty  load,  for  a  battery  with  the  same  energy 
but  different  impedance  (changing  separator  area).  The  straight,  solid  black  line  represents  the 
efficiency  of  the  battery  operated  only  at  maximum  power,  P/Pmax  =  1 .  In  example,  a  battery 
designed  at  [V/U]  =  0.8  will  have  80  %  efficiency  for  a  single  discharge  pulse  at  maximum 
power.  Likewise,  a  battery  designed  at  0.9  will  be  90  %  efficient  at  maximum  power.  Batteries 
are  normally  operated  in  the  area  above  the  line  of  the  maximum  power.  Therefore,  the  other 
curves  represent  the  efficiency  of  discharging  a  battery  at  power  levels  below  maximum  power 
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(typical  driving  conditions).  Consider  two  batteries  each  designed  for  a  maximum  power  of  100 
kW  although  one  achieves  this  power  at  a  [V/U]  =  0.9  and  the  other  at  0.7.  If  the  two  batteries 
are  discharged  at  45  kW,  P/Pmax  =  0.45,  the  battery  designed  at  [V/U]  =  0.9  will  be  6.4  %  more 
efficient.  This  is  significantly  less  than  the  20  %  efficiency  improvement  realized  when  operated 
at  maximum  power.  The  efficiency  penalty  is  reduced  as  the  battery  operates  less  and  less  near 
the  designed  maximum  power. 


Designed  [V/U]  at  Max  Power 

Figure  3.4  Efficiencies  for  batteries  designed  to  achieve  maximum  power  at  different  fractions 
of  their  open-circuit  voltage.  Comparative  efficiency  lines  are  shown  for  equivalent  power 
demands  over  a  period  of  battery  operation. 


16 


EPA-1 9-01 26-A-0001 99 


ED  001620  00001445-00034 


EPA-HQ-20 1 8-002 121 


3.3  Governing  Equations 

The  five  coupled,  algebraic  equations  that  govern  the  battery  design  are  presented  in  this  section. 
While  these  equations  are  perhaps  the  most  important,  many  other  equations  are  used  to  fully 
define  the  battery  mass  and  volume.  These  other  equations  will  be  specified  where  necessary  in 
the  following  subsections. 

The  user  of  the  model  specifies  the  required  maximum  power,  Phan,  of  the  battery.  This  power  is 
translated  to  a  current  density,  /,  in  Eq  3.6  using  the  area  of  the  positive  electrode,  Apos,  the 
number  of  cells,  /Vccn,  the  open-circuit  voltage  at  the  SOC  for  power,  Uocv,p,  and  the  fraction  of 
the  open-circuit  voltage  at  which  maximum  power  is  achieved,  [V/U], 


1  = 


batt 


^r^,,„unF~ 


(3.6) 


The  relationship  between  capacity  and  battery  energy  is  described  by  Equation  3.7.  Formally,  the 
energy  of  a  battery  is  the  product  of  the  capacity  and  the  average  voltage  at  which  the  energy  is 
obtained.  The  average  cell  voltage  is  approximated  in  Eq.  3.7  by  subtracting  the  polarization 
from  discharging  the  battery  at  a  C/3  rate  from  the  open-circuit  voltage  at  the  SOC  for  energy, 
f/ocvj.  The  energy  for  all  batteries  designed  by  the  design  model  is  calculated  at  a  C/3  rate  and 
the  average  open-circuit  voltage  at  50  %  SOC.  The  remaining  necessary  values  are  the  capacity 
of  the  cell,  C,  ASI  for  energy,  ASIene?-gy,  number  of  cells,  and  area  of  positive  electrode.  Either  the 
battery  energy  or  capacity  may  be  specified.  The  energy  may  alternatively  be  determined  from  a 
stated  range,  fraction  of  total  energy  available,  and  energy  usage  rate  for  the  vehicle  (Wh/mile). 


E  =  N„uCJfJmJS 


-l  A  □ 

^  pos  M 


(3.7) 


The  area  of  the  positive  electrode  in  Eq.  3.8  is  determined  largely  by  the  area  specific  impedance 
for  power,  ASIpower,  and  resulting  voltage  drop.  The  voltage  of  cell  at  max  power,  Cecil, p,  is  found 
from  the  product  [V/U]  f/OCv,p,  where  UOCv,p  is  the  open  circuit  voltage  at  the  SOC  for  max  power. 
In  general,  the  area  of  the  electrodes  will  increase  if  the  ASI  for  power  increases.  The  areas  of 
the  negative  electrode  and  separator  are  determined  from  the  area  of  the  positive  electrode.  The 
negative  electrode  is  taken  to  be  1  mm  larger  than  the  positive  electrode  in  both  height  and  width 
to  alleviate  concerns  of  lithium  plating  during  charge  pulses.  The  separator  area  is  slightly  larger 
than  the  negative  electrode  to  prevent  the  electrical  shorting  of  the  two  electrodes. 


Apos  = 


AST  P 

power 1  batt 


Ht/h 


□Er 

'ft/f 


(3.8) 


The  positive  electrode  thickness,  Zpos,  in  Eq.  3.9  is  determined  from  the  capacity  of  the  cell,  C, 
specific  capacity  of  the  electrode,  0,  volume  fraction  of  active  material,  £act,  bulk  density  of  the 
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active  material,  p,  and  the  positive  electrode  area.  The  negative  electrode  thickness  is  determined 
by  its  specific  reversible-capacity  and  the  designed  excess-capacity  to  prevent  lithium  plating 
during  charging.  We  have  chosen  a  ratio  of  1 .25  negative  to  positive  reversible-capacity  (N/P 
ratio)  for  the  default  value  for  the  cells  with  graphite  negative  electrodes.  LTO  negative  electrode 
based  cells  are  designed  at  a  1.1  N/P  ratio  because  of  the  previously  mentioned  minimal 
possibility  of  lithium  deposition.  The  maximum  allowable  electrode  thickness  is  a  user  defined 
value.  The  calculation  for  the  electrode  area  changes  when  the  designed  thickness  is  greater  than 
the  maximum  allowed  (Section  3.6.1). 
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pos 


C 

QPZactApoS 


(3.9) 


Finally,  the  ASI  for  power  (and  for  energy  to  a  lesser  extent)  is  calculated  using  an  expression 
that  is  based  on  the  electrode  thicknesses,  the  current  density,  and  the  C-rate.  The  exact 
expression  will  be  discussed  in  the  next  session.  The  ASI  in  Eq  3.10  shows  the  basic 
dependencies  with  a  and  (3  being  constant  valued  parameters. 
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a +/('), 
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(3.10) 


3.4  Calculation  of  the  ASI 

In  most  battery  design  scenarios,  the  ASI  directly  determines  the  electrode  thickness  to  meet  a 
specified  power-to-energy  (P/E)  ratio.  From  this  electrode  thickness,  the  area  of  the  electrode  is 
set  to  meet  the  capacity  requirements.  Clearly,  the  ASI  plays  a  significant  role  in  the  design  of  a 
battery  and  particularly  in  the  case  of  the  P/E  ratios  required  by  automotive  applications. 
However,  the  ASI  is  not  an  inherent  constant  of  a  specific  battery  chemistry  or  cell  design.  The 
measured  value  of  the  ASI  is  a  complex  combination  of  resistances  within  the  battery  resulting 
from  the  physical  processes  occurring  at  different  length  and  time  scales.  Consequently,  the 
measured  value  is  a  function  of  many  factors  (state  of  charge,  pulse  length,  current  density,  C- 
rate,  particle  size,  transport  and  kinetic  parameters,  etc).  The  calculation  used  for  the  ASI  in  this 
battery  design  model  has  been  discussed  in  detail  and  validated  against  experiments  elsewhere.  20 
The  physical  meaning  of  the  equation  will  be  discussed  but  those  interested  in  the  derivation  are 
directed  to  the  separate  publication.  We  note  that  the  ASI  described  here  is  slightly  different  than 
the  one  addressed  in  the  paper.  The  thermodynamic  component  is  removed  that  originated  from 
the  change  in  open-circuit  potential  with  concentration  for  the  intercalation  materials.  Equation 
3.11  contains  the  definition  of  the  ASI  used  in  this  document.  /ti  is  a  positive  valued  current 
density  for  a  discharge  pulse.  7t 2  is  equal  to  zero  as  it  is  during  the  relaxation  period  after  the 
pulse.  Time  0,  tO,  is  the  time  just  before  a  current  pulse  begins,  time  1,  tl,  is  the  time  just  before 
the  current  pulse  ends,  and  time  2,  t2,  is  the  time  long  after  the  current  pulse  when  the  cell  is  at 
open-circuit  and  the  concentration  gradients  have  relaxed.  Therefore,  this  ASI  measurement  is 
not  troubled  by  accounting  for  a  change  in  open-circuit  voltage  with  the  passage  of  current.  In 
general,  the  ASI  measured  with  this  definition  is  similar,  although  smaller,  in  value  to  those 
produced  using  the  more  standard  definition  used  elsewhere. 
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ASI  =  — — —  (3.11) 
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The  ASI  for  the  electrochemical  charge  and  discharge  process  is  referred  here-in  as  ASIechem.  Our 
calculation  approach  for  both  the  ASI  for  power  and  for  energy  involves  adding  three 
components  together  to  reach  the  ASIccfwin,  Eq.  3.12.  The  first  two  factors  include  impedance  that 
arises  from  the  interfacial  charge  transfer  and  transport.  The  third  factor  is  a  lumped  parameter 
used  to  capture  the  remaining  impedance. 

^/echem  =  ASI£  +  ASrj  +  ASIcomt  (3.12) 

The  interfacial  impedance  for  positive  and  negative  electrodes  both  contain  the  charge  transfer 
resistance  component  R  T/(i0aLF)  as  shown  in  Eq.  3.13  and  3.14.  Here,  is  the  exchange 

current  density  related  to  the  interfacial  area  and  a  is  the  ratio  of  interfacial  area  to  electrode 
volume.  An  approximation  often  used  for  a  relates  the  parameter  to  the  volume  fraction  of  the 
active  material  and  the  particle  radius,  a  =  3£act/rp.  The  variables  i0  and  a  should  be  specified  to 
relate  to  the  same  area  as  they  are  often  not  independently  determined.  R  and  T  correspond  to  the 
universal  gas  constant  and  absolute  temperature  respectively.  F  is  Faraday’s  constant.  The 
influence  of  the  interfacial  impedance  is  that  the  ASIechem  increases  as  the  electrode  thickness  is 
reduced.  This  behavior  is  typically  observed  at  electrode  thicknesses  less  than  30  microns  for 
common  Li-ion  battery  materials. 
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(3.14) 


The  positive  electrode  interfacial  impedance  also  includes  two  factors  that  account  for  the 
physical  limitations  that  occur  from  depleting  the  concentration  of  the  reactants  within  the 
porous  electrode.  The  term  is  the  limiting  ionic  current  for  lithium  cation  transport  through 
the  porous  separator.  The  rc  ]im  term  is  the  limiting  C-rate  for  solid  state  diffusion  of  lithium  in 

the  active  materials.  The  C-rate  may  be  related  to  the  current  density  with  Eq.  3.15.  Here,  the 
specific  capacity,  Q,  the  active  material  density,  p,  active  material  volume  fraction,  zacU  and  the 
electrode  thickness,  L,  are  used.  If  either  the  limiting  C-rate  or  limiting  ionic  current  are 
approached,  the  ASI  will  begin  to  approach  an  infinite  value.  This  approach  assumes  the  cell  and 
material  design  is  such  that  the  transport  limitations  all  occur  on  the  positive  electrode.  The 
parameters  required  for  the  ASI  expression  are  fit  to  experimental  measurements.  The  ASI 
values  are  corrected  for  the  interfacial  contributions  present  during  measurement  so  that  the 
correct  ASI  may  be  determined  at  different  electrode  thicknesses.  This  is  termed  “ASI  correction 
factor”  on  the  System  Selection  worksheet  of  the  spreadsheet  model. 
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I  =  rcQpzactLpos  (3.15) 

The  cell  ASI  for  energy,  ASIenergy ,  and  power,  ASIpower ,  are  determined  by  adding  the  ASIechem  to 
that  of  the  current  collectors,  ASICC,  as  discussed  in  the  next  subsection.  The  difference  between 
ASIenergy  and  ASIpower  is  that  the  limiting  currents  are  not  important  during  the  C/3  discharge  for 
energy  and  the  ASIcomt  is  a  different  value  for  two  cases.  ASIe„ergy  will  always  be  higher  than 
ASIpower  if  a  battery  is  operated  far  from  the  limiting  current.  The  higher  impedance  is  due  to  the 
formation  of  significant  concentration  polarizations  during  the  longer  time  scale  of  the  energy 
discharge.  A  reasonable  rule-of-thumb  is  that  the  ASICOnst  for  energy  is  2.2  times  the  value  for 
power  in  layered  oxide  materials  such  as  LiNi0.g0Co0.15Al0.05O2. 

3.4.1  Current  Collection  Resistance 

The  resistance  from  the  conductors  used  to  collect  the  current  must  be  accounted  for  as  they  can 
contribute  significant  ohmic  drop  to  the  battery.  The  ASI  used  to  calculate  the  required  cell 
separator  area,  ASIpoWer,  is  larger  than  the  ASI  for  the  electrochemical  charge  and  discharge 
processes,  ASIechem, p,  as  shown  in  Equation  3.16.  The  ASIechem  value  is  typically  measured  from 
experiments  and  must  be  added  to  the  external  resistances  that  arise  from  the  materials  used  to 
conduct  the  electric  current.  These  resistances  come  from  current  collection  in  the  cell  and  also 
those  on  the  module  and  battery  pack  level. 


ASI  power  A  SlM 


+  ASL+ASIH  +R™Ap°s 


(3.16) 


The  current  collector  foil  impedance,  ASICC,  is  determined  from  an  analytical  expression,  Eq. 
3.17,  which  accounts  for  the  coated  and  uncoated  region  of  the  foil,  labeled  act  for  active  and  tab 
respectively.  The  resistance  factor,  Rf,  and  the  resistance  of  the  current  collector  foils,  Rcc,  are 
also  shown  for  clarity  in  Eq  3.18  and  3.19.  The  factor  of  2  in  the  R/  term  is  due  to  assuming  half 
of  the  foil  thickness  carries  the  current  produced  on  one  side  of  the  foil.  While  all  of  the  current 
passes  through  the  tab  region,  the  magnitude  of  the  current  varies  along  the  height  of  the  coated 
foil  as  the  reaction  area  continually  contributes  current  to  the  foil.  An  equivalent  length  for  the 
resistance  calculation  may  be  determined  so  that  multiplication  by  the  total  current  for  a  cell  will 
give  the  correct  ohmic  drop.  This  equivalent  length  is  H/3  if  the  current  density  is  relatively 
constant  over  the  entire  area.  The  derivation  of  this  equivalent  length  as  well  as  an  in-depth 
discussion  of  the  voltage  and  current  distribution  in  the  foils  may  be  found  in  subsection  3.4.2. 
Also  in  the  later  subsection,  the  assumption  of  constant  current  density  is  verified  with  numerical 
modeling. 
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The  cell  terminals  are  ultrasonically  welded  to  the  ends  of  the  current  collector  foil  tabs.  While 
the  welding  removes  this  contact  resistance,  the  ASI  of  the  terminal  must  be  included  in  the  total 
cell  resistance.  The  ASI  of  the  cell  terminals,  ASI^ ,  is  the  summation  of  the  positive  and 

negative  cell  terminals  as  shown  in  Eq  3.20.  The  dimensions  for  these  terminals  are  set  by  the 
calculated  width  of  the  cell  and  the  user  defined  terminal  thickness  and  height. 
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(3.20) 


The  ASI  for  connection  losses  is  the  last  term  in  the  ASI  summation  stated  in  Eq.  3.16.  This  ASI 
value  is  calculated  by  multiplying  the  ratio  of  cell  positive  electrode  area  to  number  of  cells  by 
the  summation  of  the  resistances,  /?cnct,  for  cell  terminals,  module  terminals,  module 
interconnects,  and  batteries  terminals.  In  this  way,  each  cell  shares  in  the  burden  of  overcoming 
the  system  losses  from  carrying  the  electric  current.  The  calculation  of  Rc net  is  detailed  in  Eq. 

3.21  with  the  individual  sources  of  connection  losses  shown.  The  voltage  drop  resulting  from 
cell-to-cell  contact  resistance,  RL^'ct ,  is  taken  to  be  10  '4t/ocv,  e  in  Eq.  3.22,  a  small  fraction  of  the 
open-circuit  voltage.  A  battery  manufacturer  would  only  tolerate  a  minimal  voltage  drop  from 
cell-to-cell  contact.  One  connection  method  is  to  physically  press  the  two  cell  terminals  together. 
This  resistance  could  be  lowered  by  increasing  the  physical  pressure  and  contact  area,  or  by  laser 
welding  the  terminals  together.  Regardless,  the  value  used  in  the  model  is  left  to  the  choice  of  the 
user  to  leave  as  is  or  to  change  to  a  different  value. 

+K-  -ite  (3  21) 
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\ pos 
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The  module  terminal  resistance,  R™* ,  calculation  in  Eq.  3.23  is  shown  as  an  example  of  how  the 
terminal  and  interconnect  resistances  are  calculated  for  the  module  and  battery  pack.  The  size  of 
the  terminals  and  thus  their  resistance  are  determined  from  a  calculation  based  on  a  pre¬ 
determined  allowable  rate  of  temperature  rise  for  the  conductor.  This  approach  is  explained  in 
more  detail  in  subsection  3.4.3. 
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3.4.2  Potential  and  Current  Distribution  in  the  Current  Collection  Foils 


The  designed  current  collection  system  was  evaluated  using  a  numerical  simulation  package. 
Equations  3.24-3.26  were  solved  for  a  steady  state,  isothermal,  and  1-D  simulation.  Here,  the 
conductivity,  Oj,  is  the  effective  conductivity  of  lA  of  the  foil  (the  other  half  carries  the  current 
from  the  opposite  side).  The  bulk  conductivity  value,  Oj0,  is  multiplied  by  the  thickness  of  the 
conductor,  L-J2,  to  lower  the  dimension  of  transport. 


ocv  \i  1 ,  pos  VV  /  ,negx"  // 

^  ^ ec  hem 

(3.24) 

VD(a^v<IvJ=  -Jn 

(3.25) 

VD(°«egV<IVj=  ln 

(3.26) 

The  boundary  conditions  were  set  for  both  ends  of  each  foil.  The  tab  ends  of  the  foils  were  set  to 
a  specified  voltage  and  the  opposite  ends  of  the  foils  were  restricted  to  a  no  flux  condition.  The 
simulation  was  performed  using  the  foils  defined  in  our  battery  design:  12  micron  thick  copper 
foil  and  20  micron  thick  aluminum.  The  cell  length  was  20  cm,  the  ASIechem  was  30  ohm  cm2,  and 
the  Uocv  and  Vceii  were  set  to  3.72  and  3.57  V  respectively.  Figure  3.5  shows  the  current  and 
potential  distribution  in  the  foils  and  in  the  cell  resulting  from  the  simulation.  The  cell  potential 
along  the  length  of  the  foil  varies  only  by  1.5  mV  from  maximum  to  minimum  difference.  The 
0.4  %  variation  in  voltage  results  in  a  0.9  %  variation  in  current  density.  This  verifies  the  current 
density  is  uniform  along  the  length  of  the  foil.  This  is  also  obvious  from  the  linear  relationship  of 
current  with  foil  height  in  Fig.  3.5.  The  assumption  of  constant  current  density  was  tested  in  cell 
heights  up  to  100  cm  and  found  to  be  satisfactory.  The  assumption  should  be  reasonable  as  long 
as  the  ASIechem  is  at  least  twice  the  value  of  ASICC.  The  simulated  resistance  of  the  foils  is  found 
to  raise  the  ASIechem  by  0.7  for  an  ASIpoWer  of  30.7  ohm  cm  2 .  Additionally,  the  numerical  result 
verified  that  H/3  is  the  correct  equivalent  length  to  represent  the  ASICC  for  the  cell.  This  may  also 
be  found  analytically,  Eq.  3.27-3.29,  if  you  assume  an  even  current  distribution.  We  have  shown 
that  to  be  a  reasonable  assumption. 
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Figure  3.5  The  change  in  current  and  potential  within  the  positive  and  negative  foils.  The  current 
collection  design  results  in  a  uniform  current  distribution  along  the  length  of  the  foil. 
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An  analogous  problem  has  been  solved  by  Euler  and  Nonnemacher  and  then  communicated 
repeatedly  by  Newman  et  al  ,24, 25  The  analytical  solution  they  presented  may  be  used  after  a 
slight  alteration  to  dimensionalize  the  current  density  to  the  geometry  of  our  concern,  Eq.  3.30 
and  3.31.  This  solution  was  reached  assuming  linear  polarization  behavior  and  is  valid  for  cases 
where  the  current  density  varies  along  the  height  of  the  current  collector  foil.  Thus,  this  approach 
is  a  more  general  solution  than  the  one  we  use  in  the  design  model. 
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3.4.3  Determination  of  Module  Terminal,  Battery  Terminal,  and  Module  Inter-connect  Size 

An  important  factor  for  setting  the  resistances  of  a  module  terminal,  battery  terminal,  or  module 
interconnect  is  the  allowable  rate  of  temperature  rise  in  the  conductor  at  full  power.  We  set  the 
acceptable  rate  of  temperature  rise,  dT/dt,  at  0.2  °C/sec  or  a  2  °C  rise  for  a  10-sec  power  burst 
under  adiabatic  conditions.  The  heating  rate,  q,  is  then  used  to  determine  the  mass,  m,  of  the 

terminal  required  for  the  designed  battery  in  Eq.  3.32.  Since  the  heating  rate  may  also  be 
determined  by  Eq.  3.33,  we  may  determine  the  cylindrical  terminal  radius  and  mass  by  assuming 
a  length,  Hteim.  In  this  way,  the  size  of  the  module  terminal  is  redesigned  during  each  simulation 
to  meet  the  specified  power  requirements  and  allowable  temperature  rise,  Eq.  3.34.  The  mass  of 
the  conductor  is  found  to  be  inversely  proportional  to  the  allowable  temperature  rise. 
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(3.34) 


A  copper  busbar  must  also  be  sized  for  batteries  using  a  single  row  of  modules.  We  have 
somewhat  arbitrarily  assumed  a  A  Vbb  =30  mV  drop  across  the  busbar  to  be  allowable  at 
maximum  current.  This  value  maybe  easily  changed  by  the  user.  Equation  3.35  is  used  to 
calculate  the  mass  of  the  busbar,  mbb .  The  complicated  expression  for  the  volume  of  the  busbar  is 
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derived  from  the  voltage  drop, 
sectional  area. 


conductivity,  busbar  width,  and  required  busbar  cross- 


mbb  =  Pm 


fJuX. 

kVibVLib 


(3.35) 


3.5  Calculation  of  Battery  Dimensions 

The  goal  of  the  model  is  to  quantify  how  the  various  components  of  a  specific  battery  design 
sum  to  make  the  mass  and  volume  of  the  battery  pack.  In  this  way,  a  true  energy  and  power 
density  can  be  calculated  as  well  as  the  exact  materials  requirement  to  meet  this  design. 
Summing  the  mass  of  the  components  is  relatively  straight  forward.  Determining  the  total 
volume  that  contains  the  components  and  required  free  volume  is  not  as  obvious.  The  exact 
calculations  used  in  the  design  model  are  detailed  below  for  the  cell,  module,  and  battery  pack. 

3.5.1  Cell  Dimensions 

The  number  of  layers  in  each  cell  is  approximated  in  Eq.  3.36  by  accounting  for  the  compression 
factor,  Xcomp,  and  the  individual  thicknesses  of  the  current  collector  foils,  Lf0ii,  electrodes,  Lpos 
and  Lneg,  separator,  Lsep,  and  container,  Lcont.  Xcomp  is  usually  taken  to  be  0.97.  The  Li-ion  battery 
chemistries  this  model  was  designed  for  are  assumed  to  undergo  negligible  volume  change  on 
the  cell  level.  No  effort  was  made  to  address  possible  changes  in  electrode  volume  upon  cell 
discharge  or  charge. 
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Up,  +  U°s,  +2  (L  +L  +L  ) 

joil  foil  V  sep  nes  pos  / 


^  foil 


(3.36) 


The  N iaVers  approximation  is  necessary  as  the  cell  thickness  is  a  user  defined  parameter.  The 
aspect  ratio  of  the  cell  is  also  user  defined;  therefore,  solving  for  the  width  also  determines  the 
height  of  the  cell  as  seen  in  Eq.  3.37.  The  width  is  calculated  from  the  number  of  layers  and  the 
aspect  ratio,  H/W.  The  factor  of  2  enters  the  denominator  as  both  sides  of  the  foil  are  assumed  to 
be  coated. 
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Having  determined  the  width  and  height  of  the  electrode,  the  rest  of  the  cell  dimensions  are 
relatively  straightforward,  Eq.  3.38  and  3.39.  The  width  of  the  cell,  Wceu,  is  8  mm  wider  than  the 
positive  electrode  to  allow  for  the  larger  separator  area  and  pouch  seals.  The  pouch  seals  are 
folded  up,  pressing  along  the  inside  wall  of  the  module  casing.  The  height  of  the  cell,  Hceu,  is  the 
height  of  the  positive  electrode  in  addition  to  the  distance  for  the  terminals  and  connections  to 
the  foil  tab,  Llerm  cnl.  Our  assumed  design  requires  15  mm  for  this  distance.  The  volume  of  the  cell 
is  the  product  of  the  three  dimensions. 
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3.5.2  Module  Dimensions 

The  module  dimensions  are  defined  by  Eq.  3.40-3.42.  The  height  and  length  of  the  module  are 
both  just  2  mm  wider  than  the  cell  dimension.  The  width  of  the  module  is  related  to  the  total 
thickness  from  all  of  the  cells  with  allowance  for  a  SOC  controller  at  one  end. 

Hmod  ~  Wcell  +  2 

(3.40) 

^mod  ”  H cell  +  2 

(3.41) 

^mod  ~~  LCeii  {N cell  / mod  +  1 )  +  1 

(3.42) 

3.5.3  Battery  Pack  Dimensions 

The  battery  pack  volume  includes  all  of  the  modules,  spacing  for  connections  between  modules, 
channel  for  the  cooling  air  to  flow,  Hair,  thickness  of  the  module  compression  plates,  Lcomp,  and 
the  battery  pack  jacket,  Ljack  (Eq.  3.43-3.45).  Ljack  includes  a  10  mm  thick  insulation  layer 
sandwiched  between  two  aluminum  walls  for  the  container.  The  thickness  of  the  aluminum  wall 
increases  from  1  to  1 .5  to  2  mm  as  the  battery  volume  increases  from  <  20  L  to  <  40  L  to  larger 
dimensions.  The  layout  of  the  modules,  number  per  row,  Nmod/row,  and  number  of  rows,  Nrow,  is 
also  included.  The  final  volume  of  the  battery  is  the  product  of  the  three  dimensions.  The  space 
left  for  connections  between  modules,  Lgap,  is  a  function  of  the  number  of  rows  of  modules.  Lgap 
is  equal  to  8,  10,  or  20  depending  if  there  is  one,  two,  or  four  rows  of  modules.  Three  rows  of 
modules  are  not  allowed  as  the  positive  and  negative  terminal  for  the  battery  would  be  on 
opposite  ends  and  thus  not  very  practical.  A  number  greater  than  four  rows  of  modules  is  deemed 
unnecessary. 


Hbatt  -^mod  +  2H  air  +  2L  jack 

(3.43) 

=  Nmod/mv^mod  +  H  air  +  2L  comp  +2Ljack 

(3.44) 

W  =  N  T  +A  +2  J 

n  batt  1  y  7'OH’  mod  ^  gap  ^  jack 

(3.45) 

3.6  Additional  Considerations 

A  few  situations  may  arise  that  require  a  change  in  the  calculation  method.  These  situations  are 
addressed  in  the  subsections  below.  The  inclusions  of  these  calculations  into  the  model  allow  for 
a  more  realistic  depiction  of  limitations  often  encountered  by  cell  manufactures. 
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3.6.1  Maximum  Electrode  Thickness 

A  practical  limitation  exists  for  the  maximum  achievable  electrode  thickness.  This  limitation 
may  be  set  by  manufacturing  capabilities,  ionic  and  electronic  current  transport  within  the  porous 
electrode,  susceptibility  to  plating  lithium  on  the  negative  electrode,  or  aging  characteristics 
related  to  adhesion  to  the  current  collector.  Some  of  these  challenges  are  discussed  in  great  detail 
in  the  following  subsection.  When  the  maximum  electrode  thickness,  Lmax,  has  been  reached  on 
either  the  positive  or  negative  electrode,  the  electrode  area  equation  is  modified  as  shown  in  Eq 
3.46.  The  electrode  thickness,  Ltgt,  is  the  largest  electrode  thickness,  negative  or  positive, 
calculated  at  the  targeted  fraction  of  the  OCV  [V/U], 

Kr=J^Apos  (3.46) 

in  ax 

The  area  of  the  electrode  is  now  determined  by  the  cell  capacity  requirement  to  meet  the  battery 
energy  demands  and  not  the  target  voltage  at  maximum  power.  As  a  consequence,  the  battery 
pack  will  operate  at  a  higher  [V/U]  than  originally  selected  by  the  battery  designer.  The  new 
[V/U]  may  then  be  calculated  from  Eq.  3.47  which  is  the  solution  to  the  quadratic  found  in  Eq. 
3.48. 
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The  maximum  electrode  thickness  may  have  a  large  impact  on  the  energy  density  and  cost  of 
cells  designed  for  high  energy  and  range.  Nelson  et  al.  demonstrated  this  concept  in  2009 
assuming  a  100  micron  maximum  electrode  thickness.  12,19  In  2010,  Santini  et  al.  relaxed  this 
assumption  to  300  micons;  although,  the  thickest  electrode  discussed  in  the  paper  was  a  225 
micron  graphite  electrode  in  the  LMO-Gr  EV  with  100  mile  range.  13  In  conversations  with 
manufactures,  100  microns  appears  to  be  the  general  electrode  thickness  used  for  EV  type  cells 
at  the  present  time.  However,  Santini  et  al.  has  shown  substantial  increases  in  energy  density  and 
decreases  in  cost  if  larger  electrode  thicknesses  may  be  utilized.  The  challenges  to  achieving 
thick  electrodes,  in  addition  to  those  already  mentioned,  relate  to  fast  charging  while  avoiding 
lithium  metal  deposition,  utilizing  all  of  the  materials  reversible  capacity,  removing  gases  formed 
during  formation  cycling,  wetting  the  full  porosity  of  the  electrode,  achieving  defect  free 
coatings,  and  drying  the  thick  electrode  at  high  rates.  Our  opinion  is  that  the  successful  cell 
manufacturers  will  engineer  ways  to  overcome  these  challenges  to  increase  energy  density  and 
lower  cost. 


3.6.1.1  Challenges  of  Large  Electrode  Thicknesses 

Dependent  upon  the  battery  chemistry  and  designed  P/E  ratio,  the  maximum  achievable 
electrode  thickness  (loading)  may  have  a  significant  effect  on  the  end  cost  and  energy  density  of 
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a  battery  pack.  For  batteries  designed  at  low  P/E  ratios  or  for  cell  chemistries  with  low 
volumetric  capacities,  the  designed  electrode  thickness  based  on  the  target  efficiency  is  often 
larger  than  what  is  feasible  during  operation  in  a  transportation  environment.  This  subsection 
explores  some  of  the  challenges  that  arise  in  the  electrochemistry  when  larger  electrode 
thicknesses  are  utilized. 

Argonne  gained  a  wealth  of  experience  in  the  NCA-Gr  in  1 .2  M  LiPF  6  3:7  EC:EMC  cell  during 
the  Advanced  Technology  Development  program  sponsored  by  the  US  Department  of  Energy 
(DOE).  Dees  and  coworkers  developed  a  world-leading  parameter  set  for  a  numerical  model 
through  exhaustive  electrochemical  measurements,  ex-situ  characterization  techniques,  and 
multi-scale  modeling  activities.  26-35  The  resulting  phenomenological  cell  model  founded  on  the 
methodology  originating  from  John  Newman  (UC  Berkeley)  will  be  used  to  evaluate  the 
electrochemical  behavior  of  cells  using  thick  electrodes.36  The  coupled,  non-linear  partial 
differential  equations  are  solved  with  the  finite  element  method  using  FlexPDE. 

Simulated  discharge  capacity  for  the  C/1  and  C/3  discharge  rate  is  shown  in  Figure  3.6  as  a 
function  of  electrode  thickness.  For  reference,  the  target  positive  electrode  thicknesses  for  this 
cell  operating  at  a  5C-rate  and  a  [V/U]  =  0.8  is  142  microns.  The  line  of  100  %  capacity 
utilization  is  also  shown  as  a  means  to  judge  the  deviation  from  theoretical  capacity.  As 
expected,  the  C/1  rate  deviates  more  strongly  than  the  C/3  rate  with  increasing  electrode 
thickness.  The  loss  in  capacity  is  a  result  of  the  cell  hitting  the  discharge  voltage  cut-off,  3.3  V, 
before  all  of  the  lithium  has  been  transported  from  the  negative  to  the  positive  electrode. 

Figure  3.7  displays  the  normalized  concentration  profile  of  the  electrolyte  salt,  LiPF  6,  at  the  end 
of  a  C/1  and  C/3  discharge  for  an  electrode  thickness  of  245  microns.  The  C/1  discharge  results 
in  a  positive  electrode  starved  of  electrolyte  salt.  This  transport  limitation  results  in  the  cell 
prematurely  reaching  the  voltage  cutoff.  In  order  to  overcome  this  limitation,  the  electrode  would 
need  to  be  engineered  with  significantly  reduced  tortuosity  37  or  utilize  an  electrolyte  with  better 
mass  transfer  characteristics.  This  behavior  is  exacerbated  by  lower  temperatures,  such  as  those 
experienced  during  winter  driving  conditions.  The  fraction  of  theoretical  discharge  capacity 
begins  to  lower  significantly  at  thicknesses  greater  than  100  microns,  3.4  mAh/cm  2,  at  the  C/1 
rate  and  175  microns,  6.4  mAh/cm  2,  at  the  C/3  rate.  The  electronic  transport  properties  of  the 
cathode  material  also  play  an  important  role  in  determining  the  current  distribution  within  the 
electrode.  While  the  NCA  material  has  a  reasonably  high  conductivity,  other  cathode  materials 
have  lower  valued  electronic  conductivities  and,  depending  on  the  conductive  additive 
properties,  may  have  different  current  distributions  and  limitations  within  the  electrode. 
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Figure  3.6  Cell  capacity  simulated  at  the  C/1  and  C/3  rate  as  a  function  of  electrode  thickness 

(loading)  for  NCA-Gr. 
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Figure  3.7  Normalized  electrolyte  salt  concentration  at  the  end  of  discharge  at  the  C/1  and  C/3 
discharge  rates.  The  second  half  of  the  positive  electrode  next  to  the  current  collector  is  starved 
of  the  LiPF6  salt  resulting  in  a  lower  utilization  of  the  inherent  cell  capacity. 
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The  simulated  ASI  for  a  5C,  10-s  discharge  pulse  at  60  %  SOC  is  shown  in  Figure  3.8  as  a 
function  of  electrode  thickness.  The  initial  decrease  in  the  ASI  is  a  mathematical  result  of 
diminishing  significance  of  the  interfacial  impedance  as  more  current  is  passed  in  the  same 
geometric  area.  The  ASI  then  remains  constant  from  75  microns  to  nearly  400  microns.  The 
constant  ASI  results  from  ohmic  losses  that  behavior  linearly  with  applied  current.  The  dramatic 
increase  in  the  ASI  at  the  largest  electrode  thicknesses  results  from  limitations  in  electrolyte 
transport  within  the  porosity  of  the  positive  electrode.  This  is  similar  to  what  is  displayed  in  Fig 
3.7  above  during  the  constant  discharge  at  the  C/1  rate  for  an  electrode  thickness  of  245  microns. 

The  most  significant  issue  for  pulse  power  operation  with  thick  electrodes  occurs  on  the  negative 
electrode  during  a  charge  or  regen  pulse.  Figure  3.9.  The  potential  of  the  negative  electrode  may 
drop  below  that  of  a  hypothetical  lithium  reference  electrode  during  a  charge  pulse,  inferring  an 
undesirable  side  reaction  of  lithium  plating  on  graphite.38  This  behavior  is  exacerbated  by 
increasing  electrode  thickness.  Operation  at  higher  SOC  and  lower  temperatures  will  also 
increase  the  probability  of  lithium  plating.  The  lithium  reference  electrode  is  taken  to  be  in  the 
center  of  the  separator  layer.  The  two  times  shown  in  the  graph,  1-s  and  10-s,  represent  different 
polarization  measurements  for  the  electrode.  The  1-s  value  includes  all  of  the  interfacial 
impedance  and  minor  contributions  from  concentration  polarization.  The  longer  time  value 
includes  additional  changes  in  potential  due  to  the  concentration  gradient  in  the  electrolyte.  The 
1-s  time  is  the  more  accurate  valuation  of  the  tendency  of  the  electrode  to  plate  lithium. 


Figure  3.8  Calculated  ASI  from  a  simulated  10-s,  5C  discharge  pulse  for  the  NCA-Gr  cell 
couple  at  60%  SOC.  Positive  and  negative  electrode  thicknesses  are  similar  in  value  for  this  cell 
design.  Transport  within  the  electrolyte  is  not  limiting  until  the  electrode  thickness  approaches 

450  microns  for  these  simulation  conditions. 
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Figure  3.9  The  potential  of  the  negative  electrode  versus  a  hypothetical  lithium  reference 
electrode  located  in  the  center  of  separator  during  a  5C  charge  pulse  for  the  NCA-Gr  couple. 

The  tendency  for  lithium  plating  appears  to  be  significant  at  electrode  loadings  greater  than  3.4 
mAh/cm2  under  these  specific  conditions.  Lower  continuous  and  pulse  charge  rates  are  most 
likely  necessary  to  ensure  the  safe  operation  and  long  life  of  this  battery.  Fast  charging  of  PFIEV 
and  EV  batteries  is  an  oft  discussed  value-added  characteristic  necessary  to  increase  the 
attractiveness  of  electric  vehicles  to  the  consumer.  However,  this  fast  charge  requirement  may 
require  a  lower  loading  design  to  prevent  lithium  plating  from  occurring.  This  would  not  be  true 
for  batteries  based  on  LTO  negative  electrodes,  or  possibly  even  non-graphitic  carbon  electrodes 
(e.g.  hard  carbon).  The  consequence  of  a  lower  loading  design  is  that  higher  quantities  of 
inactive  materials  are  used  resulting  in  a  more  expensive  and  less  energy  dense  battery. 

A  limit  of  100  microns  has  been  chosen  for  the  default  maximum  electrode  thickness.  This 
thickness  represents  a  graphite  electrode  balanced  to  a  positive  loading  of  3.5  mAh/cm  2  and  is 
the  largest  thickness  that  ASI  measurements  have  been  validated  at  Argonne.  However,  a  low 
volumetric  capacity  electrode,  such  as  LMO,  will  result  in  a  lower  area-specific  capacity  as  the 
limit  will  be  determined  by  the  positive  electrode  thickness.  One  domestic  OEM  has  suggested 
that  at  the  time  of  this  publication,  state  of  the  art  electrode  loadings  for  PHEV  applications  are 
less  than  2  mAh/cm 2.  This  low  loading  level  was  selected  based  on  cold-start  performance,  life 
testing,  and  rate  capability  studies.  We  note  that  different  electrolytes  will  likely  have  the  most 
significant  effect  on  the  transport  limitations  and  result  in  different  optimum  electrode  loadings. 
Gel-based  electrolytes  or  standard  carbonate  electrolytes  mixed  with  low  molecular  weight 
polymers  are  often  utilized  in  pouch  cell  based  batteries.  While  the  ionic  conductivity  of  these 
systems  may  approach  standard  carbonate  electrolytes  used,  diffusion  of  the  salt  is  restricted. 
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This  decrease  in  mass  transport  will  result  in  large  increases  in  impedance  during  longer 
discharges  (constant  speed  highway  driving).  Hence,  companies  using  an  electrolyte  with 
sluggish  mass  transport  will  require  thinner  electrodes  than  what  the  model  would  normally 
calculate  based  on  pulse  power  applications.  Greater  electrode  thicknesses  may  be  achievable  in 
the  future  as  manufacturers  expend  significant  engineering  efforts  to  minimize  the  inactive 
material  that  lowers  energy  density  and  raises  cost.  The  concerns  over  lithium  plating  may 
remain  unless  new,  less  susceptible  negative  electrodes  are  developed  that  still  enable  high 
energy  density. 

Table  3.2  displays  a  calculated  sensitivity  analysis  for  designing  the  battery  at  different  target 
electrode  loadings  to  achieve  17  kWh  of  total  energy  for  the  NCA-Gr  cell  couple  for  two  power 
levels,  110  kW  and  60  kW  of  power.  The  consequence  of  varying  electrode  loading  at  constant 
power  and  energy  is  to  change  the  fraction  of  open  circuit  voltage  at  which  maximum  power  is 
achieved  at  BOL.  This  quantitative  comparison  of  electrode  thickness  with  [V/U]  is  only  valid 
for  the  specific  battery  and  cell  chemistry  designed  in  the  table,  while  the  qualitative  results 
would  hold  for  all  systems.  An  alternate  but  equivalent  way  to  create  Table  3.2  is  to  maintain  a 
constant  value  of  [V/U],  but  vary  the  designed  power  level.  As  mentioned  previously,  private 
communications  suggest  that  current  electrode  thicknesses  used  in  PHEV  applications  are  near 
50  microns  or  2  mAh/cm2;  however,  the  exact  details  of  that  cell  configuration  are  unknown  and 
thus  direct  comparison  should  be  conducted  with  caution.  For  the  cell  chemistry  shown  in  the 
table,  a  loading  of  2  mAh/cm  2  with  110  kW  of  power  correlates  to  achieving  the  maximum 
power  at  BOL  at  [V/U]  =  0.84.  Our  default  suggestion  of  using  80%  of  open-circuit  voltage 
results  in  a  moderately  less  expensive  battery,  albeit  similar  in  value.  If  a  lower  P/E  ratio  battery 
was  designed,  then  the  electrode  thickness  (loading)  would  be  much  larger  for  the  same  designed 
fraction  of  open-circuit  voltage.  The  sensitivity  to  [V/U]  decreases  with  lower  [V/U]  values 
owing  to  the  inverse  proportionality  of  electrode  loading  to  the  P/E  ratio.  The  calculated 
designed  electrode  loadings  for  lower  P/E  ratios  will  differ  the  most  significantly  from  those 
used  in  industrial  practice  today.  This  is  in  part  the  motivation  to  limit  electrode  thicknesses  to 
100  microns  as  well  as  the  transport  limitations  discussed  earlier.  While  the  standard  practices  of 
today  are  important,  the  goal  of  the  calculations  is  to  evaluate  the  potential  cost  of  Li-ion 
batteries  in  the  future  years  after  improvements  have  been  made  resulting  from  the  competitive 
marketplace.  Therefore,  calculating  a  range  of  values  will  be  the  most  instructive  approach  to 
determining  where  future  battery  costs  may  fall. 

Table  3.2  The  effect  of  electrode  loading  on  the  price  of  a  17  kWh  NCA-Gr  PHEV40  battery 
with  96  cells 


17  kWh 
[V/U] 

mAh/cm2 

110  kW 

microns 

Price,  $ 

mAh/cm2 

60  kW 

microns 

Price,  $  | 

68 

3.74 

96 

4305 

7.38 

188 

3954 

72 

3.45 

88 

4358 

6.80 

174 

3977 

76 

3.09 

79 

4442 

6.11 

156 

4014 

80 

2.67 

68 

4572 

5.30 

135 

4091 

84 

2.19 

56 

4780 

4.38 

112 

4188 

88 

1.65 

42 

5163 

3.36 

86 

4364 

92 

1.04 

27 

6045 

2.22 

57 

4749 
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3.6.2  Accounting  for  Parallel  Cell  Arrangements 

The  user  of  the  design  model  may  wish  to  use  a  parallel  arrangement  of  cells  within  the  larger 
series  arrangement  of  the  battery  pack.  Several  motivations  exist  for  a  parallel  cell  arrangement. 
For  example,  a  battery  supplier  may  wish  to  only  produce  cells  of  a  specific  capacity.  The 
manufacturer  may  only  have  the  equipment  to  produce  a  certain  size  cell  or  they  may  encounter 
engineering  design  problems  for  very  large  cells  (  >  60  Ah).  Thus,  a  cell  group  composed  of 
parallel  connected  cells  may  be  necessary  to  meet  the  energy  requirements  while  staying  within 
battery  pack  voltage  and  current  requirements. 

When  the  user  chooses  to  have  cells  connected  in  parallel,  the  design  model  calculation  includes 
the  appropriate  factors  necessary  to  account  for  changes  in  the  resistance,  volume,  and  mass  of 
the  battery.  The  end  result  is  a  lower  energy  density  for  the  battery  from  including  the  cell  group 
interconnects  and  additional  inactive  material  for  each  cell.  Furthermore,  the  thickness  of  the 
cells  is  reduced  to  6  mm  to  better  suit  the  smaller  cell  format. 

3.6.3  Accounting  for  Parallel  Module  Arrangements 

Designing  a  battery  composed  of  modules  in  parallel  cannot  be  explicitly  simulated  in  the  model. 
However,  one  may  approximate  this  scenario  by  simply  doubling  the  number  of  modules,  and 
thus  battery  pack  voltage.  The  simulated  battery  pack  is  nearly  the  same  as  if  constructed  of 
parallel  packs.  A  simple  wiring  change  would  lower  the  pack  voltage  with  a  proportional 
increase  in  capacity.  The  overall  energy  and  power  will  be  the  same.  Subtle  errors  will  exist  in 
the  size  of  the  module  terminals  and  conductors  as  the  calculated  total  current  will  be  less  in  the 
series  arrangement  than  that  in  a  parallel  configuration. 
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4.  Thermal  Management 

The  power  and  life  of  lithium-ion  batteries  are  more  drastically  affected  by  the  battery 
temperature  than  they  are  for  most  other  batteries  including  those  based  on  lead-acid,  nickel- 
cadmium,  and  nickel-metal  hydride  systems.  It  is  important  that  the  temperature  of  a  lithium-ion 
battery  be  controlled  at  all  times,  even  when  the  battery  is  at  rest.  Developing  schemes  for 
effectively  controlling  the  pack  temperature  at  minimum  cost  will  certainly  be  important  in  the 
success  of  this  technology.  The  most  difficult  problem  is  the  removal  of  heat  generated  within 
the  battery,  principally  by  ohmic  heating.  Avoiding  excessive  temperature  rise  during  idle 
periods  in  hot  ambient  conditions  is  also  a  problem.  Either  of  these  conditions  might  raise  the 
temperature  to  well  above  40  °C,  which  enhances  degradation  reactions  and  shortens  the  battery 
life.  Thus,  maintaining  the  battery  temperature  as  near  the  minimum  temperature  for  adequate 
power  will  prolong  battery  life.  Because  the  battery  has  poor  power  at  low  temperatures,  heating 
the  battery  from  a  very  cold  condition  is  necessary  and  especially  difficult  for  large  EV  battery 
packs  for  which  no  assistance  is  available  from  the  engine.  For  electric-drive  vehicles  to  be 
competitive  in  the  market  with  conventional  vehicles,  these  thermal  control  problems  must  be 
solved  at  moderate  costs  and  by  means  that  do  not  compromise  the  safety  of  the  vehicle  or 
battery  system. 

The  BatPaC  model  has  a  separate  worksheet  for  estimating  the  thermal  parameters  and 
requirements  for  lithium  batteries  and  for  designing  the  thermal  management  system.  The  results 
are  transferred  to  the  Battery  Design  worksheet  to  calculate  the  mass,  volume  and  materials 
requirements  for  the  battery  pack. 

4.1  Heat  Generation  Rates  in  the  Battery  Pack  during  Driving 

During  driving,  the  heat  generation  rate  depends  on  the  driving  cycle  and  the  power  of  the 
battery  relative  to  the  demands  of  the  cycle  for  the  vehicle  being  driven.  As  discussed  below,  the 
heat  capacity  of  the  battery  pack  smooths  out  fluctuations  in  the  heat  generation  rate.  The  rate 
that  the  cooling  system  must  handle  is  the  average  rate  for  the  most  difficult  driving  conditions  to 
which  the  battery  pack  will  be  subjected. 

The  best  way  to  determine  the  maximum  cooling  rate  requirement  for  the  battery  pack  is  by 
vehicle  simulation  studies.  These  studies  require  a  battery  impedance  algorithm  that  makes 
possible  accurate  estimates  of  internal  heating  and  the  use  of  vigorous  driving  cycles  and  high¬ 
speed  driving  patterns.  The  results  of  vehicle  simulation  studies  of  battery  heating  can  be  entered 
on  line  19  in  the  Thermal  worksheet  to  override  the  estimated  default  values.  However,  pertinent 
results  are  not  always  accessible  and  therefore  we  have  provided  some  initial,  although 
dramatically  simplified,  estimations  for  heat  generation. 

For  microHEV  and  HEV-HP  battery  packs,  heat  generation  is  intermittent  and  substantial 
periods  of  little  or  no  heat  generation  exist  in  the  load  profile.  The  model  estimates  the  heat 
generation  rate  for  25-kW  micro-HEV  batteries  at  100W.  For  the  HEV-HP  battery  packs,  the 
maximum  average  battery  power  is  derived  from  the  energy  requirement,  default  of  &  =  300 
Wh/mile,  entered  on  the  Battery  Design  worksheet  (line  157).  The  energy  use  requirement  for 
HEV-HP  batteries  is  estimated  to  take  place  at  an  average  driving  speed  of  40  mph  and  involve 
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the  battery  50%  of  the  time.  These  assumptions  calculate  an  average  estimated  battery  power 
level  of  6.0  kW.  For  a  50-kW  battery  pack,  the  heat  generation  is  estimated  as  5%  of  the  average 
battery  power.  The  heat  generation  for  a  HEV-HP  battery  of  different  maximum  power  is 
estimated  to  be  inversely  proportional  to  the  battery  pack  rating  as  shown  in  Equation  4.1. 

Q hev-hp  =  £*40  *0.5*0.05  (4.1) 

batt 

For  PHEV  battery  packs,  the  maximum  heating  condition  is  deemed  to  occur  during  the 
declining  charge  period  when  essentially  all  of  the  vehicle  power  is  supplied  by  the  battery. 
Thus,  the  factors  controlling  heating  during  operation  of  PHEVs  and  EVs  are  similar  and  may  be 
treated  in  the  same  way.  The  highest  rate  of  continuous  heat  generation  will  occur  on  a  very 
vigorous  driving  cycle  or  when  driving  at  sustained  high  speed.  Continuous  discharge  of  the 
battery  at  constant  power  results  in  increasing  impedance  and  increasing  heat  generation  rate 
because  of  solid-state  diffusion  overvoltage.  The  area-specific  impedance  (ASI)  will  reach  2-3 
times  the  10-second  ASI  in  about  five  minutes  accompanied  by  a  similar  increase  in  the  internal 
heat  generation  rate.  Whether  or  not  steady  high  speed  driving  will  result  in  greater  internal  heat 
generation  than  a  vigorous  driving  cycle  will  depend  on  many  factors  including  vehicle  speed, 
battery  power,  and  electrode  thickness.  The  energy  usage  requirement,  default  of  &  =  300 
Wh/mile,  is  assumed  to  occur  at  a  steady  discharge  of  60  mph  in  PHEVs  and  EVs.  The  vehicle 
speed  and  energy  usage  assumptions  provide  an  estimate  of  the  maximum  long-term  discharge 
rate.  The  heat  generation  is  calculated  from  this  power  requirement  and  ASI  for  energy.  Finally, 
the  maximum  heat  generation  rate  is  assumed  to  be  1 .3  times  the  value  at  60  mph.  The  heat 
generated  in  the  battery  pack  for  these  conditions  is  inversely  related  to  the  pack  power. 

4.2  Heating  under  Adiabatic  Conditions 

A  factor  to  be  considered  in  thermal  management  is  the  substantial  heat  capacity  of  the  battery 
pack.  This  smoothes  out  temperature  fluctuations  resulting  from  power  bursts  so  that  the  heat 
dissipation  system  need  only  handle  the  average  heat  generation  rate  for  the  most  extreme 
driving  profiles  the  battery  is  likely  to  encounter.  For  large  PHEV  and  EV  batteries  the  heat 
capacity  of  the  battery  will  limit  the  temperature  rise  of  the  centerline  of  the  cells  by  distributing 
the  heat  throughout  the  battery  until  steady  state  is  reached.  For  a  large  EV  battery  with  power  of 
120  kW  and  energy  of  50  kWh,  the  temperature  rise  under  adiabatic  conditions  may  be  only 
15°C  or  less  for  a  complete  discharge  and  certainly  less  with  a  cooling  system  even  if  it  is  only 
moderately  effective.  For  HEV  batteries,  which  have  high  power-to-energy  ratios,  the  main 
effect  of  the  heat  capacity  will  be  to  smooth  out  temperature  fluctuations. 

4.3  Active  Cooling  Systems 

There  are  several  choices  of  coolant  that  have  been  considered  for  cooling  battery  packs 
including  air  from  the  cabin,  which  may  be  heated  or  cooled,  water-ethylene  glycol  solutions  and 
dielectric  liquids  such  as  transformer  coolants.  Air  is  the  least  expensive,  but  it  is  less  effective 
than  the  liquids  because  of  its  poor  conductivity,  the  need  for  large  flow  passages  and  high 
pumping  power.  Dielectric  liquids  are  expensive,  but  have  the  advantage  of  being  compatible 
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with  terminals  and  other  parts  at  electrical  potential.  Water-50%  glycol  solution  is  inexpensive 
and  has  good  conductivity;  we  have  selected  it  as  the  coolant  for  this  study. 

We  selected  a  general  cell  and  battery  design  that  can  be  adapted  to  all  of  the  electric-drive 
batteries  from  micro-HEVs  packs  to  EV  packs  (section  2).  This  design  incorporates  a 
hermetically  sealed  module  closure.  Unfortunately,  the  enclosure  does  not  have  sufficient  surface 
area  to  be  cooled  effectively  by  air.  This  design  can  be  effectively  cooled  by  liquids  and  requires 
that  only  the  module  terminals  and  connectors  be  protected  from  contact  with  a  conducting 
coolant,  thus  accommodating  water-glycol  coolant.  In  contrast,  cooling  individual  cells  would 
require  flow  passages  between  the  cells,  which  would  add  to  the  pack  volume.  That  design 
feature  would  permit  air  cooling  for  microHEV  and  HEV-HP  batteries.  For  larger  batteries 
requiring  liquid  cooling,  flow  passages  between  the  cells  would  probably  require  the  use  of  a 
dielectric  coolant  because  of  the  difficulty  of  protecting  so  many  cell  terminals  from  a 
conducting  coolant.  Alternatively,  elaborate  flow  channels  with  engineered  seals  may  be  used  to 
contain  an  aqueous  based  heat  transfer  fluid. 

4.3.1  Heat  Transfer  from  Cell  to  Module  Wall 

As  described  in  section  2,  the  cells  transfer  heat  to  the  cooled  walls  of  a  hermetically  sealed 
module  with  the  aid  of  an  aluminum  heat  conduction  channel.  Some  of  the  heat  is  transferred 
through  the  sides  of  the  cell  to  the  channel  and  from  there  to  the  module  wall.  The  remainder  is 
transferred  directly  through  the  seal  edge  of  the  cell  to  the  conduction  channel  flange  which  is  in 
contact  with  the  module  wall.  Calculation  of  heat  transfer  in  this  two-dimensional  array  through 
several  materials  is  complex  requiring  a  numerical  model.  The  spreadsheet  iterates  several 
hundred  times  in  reaching  a  solution,  each  resulting  in  a  slightly  different  cell  design.  Thus,  it 
would  be  impractical  to  imbed  a  numerical  model  directly,  which  may  increase  the  total 
calculation  time  to  many  minutes.  Instead,  a  software  program  based  on  the  finite  element 
method,  FlexPDE  6.15  by  PDE  Solutions  Inc.,  was  employed  to  calculate  heat  transfer  rates  for 
70  cell  configurations.  The  resulting  simulations  were  empirically  correlated  so  that  simple 
equations  occupying  a  few  cells  in  the  spreadsheet  could  rapidly  calculate  the  heat  transfer  rate 
with  only  a  small  error. 

An  important  requirement  for  calculating  heat  transfer  rates  within  the  cell  is  to  estimate  the 
composite  conductivities  of  the  cell  layers  both  parallel  to  the  layers  and  across  the  layers.  The 
resulting  conductivities  vary  considerably  with  the  relative  thicknesses  of  the  layers  as  shown  in 
Table  4.1,  for  which  the  results  are  consistent  with  the  literature.39"43  These  values  for 
conductivities  and  a  range  of  cell  dimensional  parameters  (Table  4.2)  were  employed  in  selected 
arrangements  for  calculating  heat  transfer  rates  with  the  FlexPDE  model  for  70  representative 
cells  that  covered  a  broader  range  of  variables  than  is  needed  for  practical  cells.  For  each  of  these 
cells,  the  FlexPDE  model  calculated  the  temperature  difference  between  the  cell  center  and  the 
module  housing  per  unit  of  heat  generation,  AT/q  (°C/W),  and  the  fraction  of  the  total  heat  that 
was  transferred  through  the  edge  of  the  cell,  qe/q.  The  balance  was  transferred  through  the  side  of 
the  cell  to  the  aluminum  conductor,  q  s.  The  division  of  the  heat  transfer  into  two  routes  is 
represented  by  the  equation: 


q/AT  =  qjAT  +  qjAT 


(4.2) 
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Estimated  values  for  qe/i\T  and  qj-sl  were  determined  by  empirical  correlation  of  the  results 
obtained  for  the  calculation  of  the  70  cells  by  the  FlexPDE  model  with  the  result  shown  in  Fig. 
4.1.  Empirical  values  of  these  estimated  values  resulted  in  the  equations: 

qe/AT  =  3.9!7k/5Skx0J9LcJ2ir075  (4.3) 

qs/AT=  1 628ky0'55 kx'58 Lcen°' 21 W0' 7 Lai0'  72  (4.4) 


Table  4.1  Sample  calculations  of  composite  thermal  conductivities  of  cell  structures  across  layer 
and  parallel  to  layers _ 


Cell  1 

Cell  2 

Cell  3 

Cell  4 

Layer  Thicknesses,  microns 

Positive  foil 

20 

20 

20 

20 

Negative  foil 

12 

12 

12 

12 

Positive  coating 

30 

75 

150 

220 

Negative  coating 

40 

100 

200 

300 

Separator 

20 

20 

20 

20 

Total  bicell  structure 

212 

422 

772 

1112 

Thermal  Conductivities,  W/cm-K 

Aluminum 

2.0 

0.  2.0 

0.  2.0 

0.  2.0 

Copper 

3.8 

3.8 

3.8 

3.8 

Positive  coating 

0.013 

0.13 

0.13 

0.13 

Negative  coating 

0.013 

0.13 

0.13 

0.13 

Separator 

0.0020 

0.0020 

0.0020 

0.0020 

Across  layers,  kx 

0.00689 

0.00689 

0.01045 

0.0.01112 

Parallel  to  layers,  kv 

0.4127 

0.4127 

0.1228 

0.0892 

Table  4.2  Range  of  parameter  values  for  calculating  heat  transfer  rates  in  FlexPDE  model 


Parameter  Levels  Evaluated 

1 

2 

3 

4 

Conductivities,  W/cm-K 

Across  layers,  kx  ~1  (a) 

0.00689 

0.00689 

0.01045 

0.0.01112 

Parallel  to  layers,  ky  J 

0.4127 

0.4127 

0.1228 

0.0892 

Cell  edge,  ke 

0.10 

Cell  Dimensions,  cm 

Cell  thickness,  Lceii 

0.6 

1.0 

1.4 

Cell  width,  W 

8 

12 

18 

Cell  edge  thickness,  Le 

0.1 

Aluminum  conductor  thickness,  LAi(b) 

0.03 

0.06 

0.10 

la)The  kx  and  ky  values  are  calculated  as  in  Table  4.1  and  were,  thus,  paired  together  in  the  Flex 
PDE  model  calculations. 

(b)The  total  conductor  thickness  consists  of  the  conductor  thickness  itself  plus  twice  the  thickness 
of  the  aluminum  layer  within  the  pouch  material. 


37 


EPA-1 9-01 26-A-000220 


ED  001620  00001445-00055 


EPA-HQ-20 1 8-002 121 


Figure  4.1  Plot  comparing  the  estimated  resistance  to  heat  transfer  from  the  cell  center  to  the 
cooled  surface  of  the  module  to  that  calculated  by  the  FlexPDE  model. 

The  average  error  in  the  estimated  A T/q  compared  to  the  values  calculated  by  the  FlexPDE 
model  for  the  70  cases  studied  was  6.0%  and  the  maximum  error  was  13.0%.  This  accuracy  was 
deemed  to  be  satisfactory  in  that  for  all  practical  battery  designs,  the  error  will  be  only  a  fraction 
of  a  degree  Celsius. 

4.3.2  Heat  Transfer  from  Module  Wall  to  Flowing  Coolant 

Heat  may  be  transferred  to  and  from  the  modules  by  flowing  fluid  directly  across  the  module 
casing.  For  ease  of  communication,  the  focus  of  this  discussion  will  be  on  cooling  of  the  module 
rather  than  heating  for  cold-climate  operation.  In  theory,  both  liquid  and  air  may  be  used  as  the 
heat  transfer  fluid.  However,  the  stacked  cell  design  we  have  selected  has  minimal  exposed  area 
relative  to  the  overall  volume  of  the  cells.  Our  calculations  have  shown  that  liquid  cooling  is  the 
only  feasible  option  for  this  particular  module  design.  The  superior  heat  transfer  of  liquids 
(density  and  heat  capacity)  allows  for  implementation  of  this  compact  design  without  exposure 
of  the  individual  cells  to  the  heat  transfer  fluid.  A  design  of  this  kind  should  result  in  a  lower  cost 
and  higher  energy  density  battery  than  a  different  design  that  cools  individual  cells. 
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The  model  directly  calculates  the  temperature  drop  between  the  module  wall  and  the  heat 
transfer  fluid  for  a  set  pressure  drop,  fluid  (coolant)  temperature  rise,  and  fluid  physical 
properties.  A  50/50  ethylene  glycol,  deionized  water  (EG/H  20)  mixture  was  selected  based  on 
the  low  cost  and  contemporary  use  in  coolant  systems.  The  default  pressure  drop  was  taken  to  be 
10  millibar,  but  may  be  changed  by  the  user  if  desired.  The  gap  in  which  fluid  flows  is  sized  to 
maintain  the  target  pressure  drop  without  going  below  a  minimum  gap  height  of  3  mm.  A 
coolant  temperature  rise  of  1  °C  was  selected  to  establish  a  mass  flow  rate,  but  also  may  be 
changed  by  the  user. 

Calculation  of  the  heat  transfer  coefficient  allowed  for  determination  of  the  temperature 
difference  between  the  module  and  average  coolant  temperature.  A  schematic  of  the  flow 
passageway  and  change  in  temperature  profile  with  distance  is  shown  below  in  Figure  4.2.  The 
outer  wall  of  the  flow  passage  is  assumed  to  be  perfectly  insulated.  The  inner  wall  (module 
casing)  is  assumed  to  have  a  constant  heat  flux  perpendicular  to  the  wall.  Laminar  flow  was 
assumed  to  simplify  the  calculation  of  the  velocity  profile  (parabolic). 


t  t  t 


Figure  4.2  Heat  transfer  from  the  module  wall  to  the  laminar  flow  heat  transfer  fluid.  The 
temperature  profile  of  the  fluid  is  shown  at  different  lengths  down  the  path. 

Frequent  use  of  dimensionless  numbers  was  necessary  to  adequately  correlate  the  numerical 
results  into  a  generally  useable  form.  We  define  the  Reynolds,  Prandlt,  Graetzl,  and  Nusselt 
numbers  here  for  completeness.  44  The  Reynolds  number.  Re,  is  the  ratio  of  inertial  to  viscous 
forces.  The  Reynolds  numbers  were  always  less  than  1000  confirming  laminar  flow.  The  Prandlt 
number,  Pr,  is  the  ratio  of  the  momentum  diffusivity  to  thermal  diffusivity.  The  Prandlt  number 
for  the  EG/H20  mixture  is  approximately  38.  The  Graetz  number,  Gz,  is  directly  proportional  to 
the  product  of  the  Reynolds  and  the  Prandlt  numbers.  Moreover,  the  Gz  value  is  inversely 
proportional  to  the  distance  down  the  fluid  flow  path,  /,  resulting  in  higher  values  near  the  start 
of  the  flow  path.  Finally,  the  Nusselt  number,  Nu,  is  the  ratio  of  the  convective  to  conductive 
heat  transfer.  Here  uave  is  the  average  fluid  velocity,  dH  is  the  hydraulic  radius  (twice  the  flow 
gap),  and  |J  is  the  viscosity.  The  heat  capacity,  cp,  thermal  conductivity,  k,  and  heat  transfer 
coefficient,  h,  are  the  critical  heat  transfer  values.  The  mass  flow  rate,  G,  and  the  width  of  the 
channel,  W,  are  the  remaining  parameters. 


Re  = 


PMq  ye^H 


M 


Pr  = 


(4.5) 

(4.6) 
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Gz  =  2—?—^  =  2—^ Re  Pr  (4.7) 

kWl  l 

Nu  =  hd-^-  (4.8) 

k  V 

Coupled  momentum  and  heat  transfer  has  been  solved  previously  by  determining  a  number  of 

the  eigenvalues  for  a  series  solution  of  a  vast  number  of  various  geometrical  configurations 
related  to  pipe,  duct,  and  parallel  plate  flow.45,46  We  have  chosen  to  reach  the  solution 
numerically  and  then  fit  a  correlation  between  the  Graetz  number  and  the  mean  Nusselt  number. 
The  empirical  form  provided  by  Nickolay  and  Martin  provides  an  accurate  means  of  correlating 
the  results  over  many  orders  of  magnitude.  47  The  correlation,  shown  in  Equation  4.9,  relates  the 
Graetz  number  and  the  limiting  solution,  Nu  »  =  5.385,  to  the  mean  Nusselt  number.  Then  the 
mean  heat  transfer  coefficient  may  then  be  directly  calculated  from  Nu.  Here  n  and  Ci  are  fitting 
parameters. 

Nu  =  [[NuJ+(ciGz1/3)f  (4.9) 

The  numerical  model  was  solved  with  the  finite  element  method  using  FlexPDE  software.  We 
note  that  the  bulk  or  “cup  mixing”  fluid  temperature  in  Equation  4.10,  the  average  temperature  of 
the  fluid  normalized  by  the  fluid  velocity  profile,  was  necessary  to  reach  the  proper  values. 

Tavg=^—\  T(y)u(y)dy  (4.10) 

Uavg 

The  following  important  assumptions  were  used  to  reach  a  solution. 

1 .  Flow  of  incompressible  heat  transfer  fluid  is  laminar 

2.  Thermal  diffusion  is  allowed  up  and  down  stream  of  the  heat  transfer  (for  convergence) 

3.  Boundary  conditions:  dT/dy  =  0  at  insulation;  q  -  constant  at  module  casing 

4.  Negligible  radiative  energy  transfer 

5.  Steady  state  conditions  reached 

Figure  4.3  displays  the  temperature  profile  between  the  module  casing  and  the  insulated  wall  for 
various  distances  along  the  flow  channel.  The  average  temperature  of  the  fluid  has  risen  1  °C  at 
the  end  of  the  flow  path  even  though  the  maximum  and  minimum  temperature  is  separated  by 
nearly  5  °C.  The  simulated  change  in  average  temperature  down  the  length  of  the  flow  channel 
allows  the  calculation  of  the  average  heat  transfer  coefficient  and  thus  Nusselt  number.  The 
correlation,  Eq  4.9,  determined  from  various  simulations  conditions  is  shown  in  Figure  4.4.  An 
excellent  fit  is  obtained  allowing  for  implementation  of  the  correlation  into  the  design  and  cost 
model.  This  correlation  now  enables  efficient  and  accurate  calculations  of  the  heat  transfer 
coefficient  to  be  made  in  the  spreadsheet  informing  the  user  of  the  effectiveness  of  the  thermal 
management  in  the  design. 
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Dimensionless  distance  from  centerline 

Figure  4.3  Temperature  profile  in  the  heat  transfer  fluid  for  various  fractions  of  the 

dimensionless  path  length. 


0.1  1.0  10.0  100.0  1000.0 
Graetz  number,  Gz 

Figure  4.4  Correlation  of  model  simulation  results  relating  the  Graetz  number  and  mean  Nusselt 
number  for  laminar  flow  between  an  insulated  surface  and  the  module  casing. 
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In  general,  the  heat  transfer  from  the  module  is  improved  by  increasing  the  contact  area  and 
increasing  the  fluid  flow  rate.  The  contact  area  may  be  increased  by  using  cells  with  a  higher 
aspect  ratio.  This  also  results  in  a  smaller  temperature  gradient  within  the  cell  as  discussed 
previously  in  section  4.3.1.  Increasing  the  fluid  flow  rate  is  accomplished  by  using  a  lower 
temperature  rise  and/or  a  larger  target  pressure  drop.  The  gap  height  may  prevent  a  change  in  a 
single  parameter  from  having  a  significant  affect  on  the  temperature  drop.  Physical  limitations  of 
implementing  a  cooling  system  should  be  considered  when  moving  to  higher  flow  rates  and 
pressure  drops.  The  user  should  note  that  raising  both  of  these  parameters  will  increase  the  cost 
of  the  battery  design  in  ways  that  the  model  does  not  consider  (e.g.  more  expensive  pump, 
increasing  structural  integrity,  etc). 

For  high  speed  driving  or  very  aggressive  driving  cycles,  the  temperature  difference  between  the 
surface  of  the  cooled  module  surface  and  the  bulk  of  the  coolant  may  become  fairly  large 
(>10°C).  This  coupled  with  the  temperature  rise  within  the  cells  could  result  in  too  high  cell 
centerline  temperatures.  This  result  can  be  avoided  by  controlling  the  inlet  coolant  temperature 
as  a  variable  that  is  adjusted  in  a  classic  cascade  automatic  control  system  to  control  the  module 
wall  temperature  at  the  desired  value.  Thus,  the  temperature  rise  at  the  center  of  the  cells  will  be 
essentially  held  to  that  resulting  from  conduction  within  the  cell  and  will  not  be  greatly 
influenced  by  the  temperature  rise  in  the  coolant. 

4.4  Cooling  and  Heating  Required  to  Maintain  Pack  Temperature 

When  parked  in  the  sun  for  several  hours,  the  internal  vehicle  temperature  and,  thus,  that  of  the 
battery  may  become  so  hot  that  the  life  of  the  battery  is  reduced.  To  avoid  this,  the  vehicle  air 
conditioning  system  may  be  actuated  intermittently  to  cool  the  battery.  By  allowing  the 
temperature  of  the  battery  to  fluctuate  by  several  degrees,  it  is  only  necessary  to  actuate  the 
cooling  system  about  once  per  hour  for  a  few  minutes.  For  a  set  of  target  temperatures  with  a 
difference  of  25°C  and  with  the  default  insulation  thickness  (10  mm)  and  default  thermal 
conductivity  (0.00027  W/cm-K),  BatPaC  calculates  the  average  cooling  requirement  to  be  about 
60  W  for  PHEV-40  batteries.  The  performance  coefficient  of  the  vehicle  air-conditioning  system 
might  reduce  the  actual  energy  draw  to  less  than  half  that,  but  heating  of  the  system  outside  of 
the  battery  during  the  hour-long  downtime  periods  would  be  a  counter-acting  factor.  The  BatPaC 
model  calculates  the  energy  required  for  cooling  of  all  types  of  electric-drive  vehicle  batteries. 
However,  most  HEVs  may  not  have  electrically  driven  air-conditioning  units  and  some  other 
method  might  be  needed  to  avoid  very  high  battery  temperatures  during  parking  such  as  thicker 
insulation  and  fan  cooling. 

If  the  battery  is  to  deliver  full  power  at  startup,  it  must  be  at  a  temperature  of  at  least  5  °C.  This 

minimum  temperature  can  be  maintained  by  heaters  and  circulation  of  the  glycol  solution. 
BatPaC  calculates  the  amount  of  power  required  to  maintain  the  battery  temperature  for  any  set 
of  battery  and  ambient  temperatures.  PHEV-40  batteries  would  require  about  50  W  of  heat  to 
maintain  the  battery  temperature  at  20  °C  above  that  of  the  ambient  under  steady-state  conditions. 
During  recharging  this  should  be  easily  done  for  20  hours  at  a  cost  of  $0.10  for  an  energy  cost  of 
$0.10  per  kWh.  If  the  vehicle  is  not  at  a  source  of  power  for  recharging,  limited  energy  (say  1-2 
kWh)  can  be  drawn  from  the  battery  (if  not  blocked  by  a  switch  actuated  by  the  driver)  and  then 
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automatically  shut  off  after  maintaining  the  battery  temperature  for  one  to  three  days,  depending 
on  the  ambient  temperature. 

4.5  Heat-up  from  Cold  Ambient  Conditions 

All  of  the  batteries  for  the  various  types  of  electric-drive  vehicles  will  occasionally  be  exposed  to 
very  cold  temperatures,  which  will  require  special  heat-up  procedures.  All  but  the  EV  batteries 
can  be  heated  with  the  aid  of  the  engine.  This  can  be  done  with  electric  heaters  operated  from 
power  taken  from  the  generator  or  from  glycol  solution  from  the  engine  cooling  system.  If  the 
latter,  it  might  be  prudent  to  isolate  the  engine  coolant  from  the  battery  coolant  by  means  of  a 
plastic  heat  exchanger. 

Another  method  of  heating  the  battery  is  by  means  of  the  electric  heaters  that  should  be  available 
for  maintaining  the  battery  temperature  (section  4.4).  BatPaC  calculates  the  amount  of  heat 
needed  and  the  time  required  with  suitable  heater  power.  For  PHEV-40  batteries,  about  15 
minutes  is  required  with  2-kW  heaters.  This  method  of  heating  will  be  slower  than  with  the 
engine  coolant  and  even  the  latter  would  result  in  some  delay  before  the  battery  is  capable  of  full 
power. 

To  avoid  delay  in  starting  vehicles  from  a  cold  startup,  the  driver  could  initiate  heating  by  means 
of  a  remote  device,  which  in  the  future  may  be  a  telephone.  By  this  means,  heating  could  be 
initiated  either  from  heat  drawn  from  the  engine  or  electric  heaters.  Remote  initiation  of  heat-up 
would  be  especially  important  for  an  EV  away  from  a  charging  station  in  that  no  engine  is 
available  to  assist  heating  and  the  large  size  of  the  battery  would  result  in  a  long  heating  period 
with  electric  heaters.  The  BatPaC  model  estimates  the  time  under  these  conditions. 
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5.  Modeling  of  Battery  Pack  Manufacturing  Cost 


5.1  Approach 

The  manufactured  cost  of  a  battery  pack  is  calculated  with  input  from  the  design  information 
generated  in  modeling  the  cell  and  battery  pack  performance.  The  design  modeling  determines 
the  annual  materials  and  purchased  items  requirements.  The  manufacturing  cost  is  then  added  to 
these  materials  costs,  along  with  a  warranty  cost,  to  reach  the  unit  cost  of  a  single  battery  pack. 
The  manufacturing  costs  for  the  designed  battery  are  scaled  from  a  baseline  plant.  The  baseline 
plant  was  designed  for  a  battery  of  intermediate  size  and  production  scale  so  as  to  establish  a 
center-point  for  other  designs.  The  baseline  plant  accounts  for  the  size,  speed,  number  of  units, 
direct  labor,  and  depreciation  of  the  capital  cost  for  each  processing  step.  These  costs  are 
adjusted  to  meet  the  requirements  for  a  plant  producing  the  battery  under  study.  The  process 
expenses  are  summed  with  the  additional  costs  of  operating  the  manufacturing  facility.  These 
costs  include  launch  costs,  working  capital,  variable  overhead,  general,  sales,  administration 
(GSA),  research  and  development,  depreciation,  and  profit.  Additionally,  the  costs  for  the 
thermal  management,  battery  management  system,  and  disconnects  have  been  estimated  to 
provide  the  total  cost  to  the  OEM  for  the  integrated  battery  pack. 

In  this  analysis,  all  costs  are  evaluated  for  2020  when  large  battery  manufacturing  plants  are 
built.  All  dollar  values  are  brought  back  to  2010  with  allowance  for  inflation.  In  other  words,  all 
costs  and  prices  are  in  2010  dollars.  Some  materials  and  battery  manufacturing  costs  are  lower 
than  recent  values,  where  we  judged  that  processing  improvements  for  high  volume  production 
of  materials  would  reduce  costs. 

The  baseline  manufacturing  plant  was  calculated  for  an  annual  production  rate  of  100,000 
batteries.  The  cost  model  accounts  for  different  scales  of  manufacture  by  recalculating  the  costs 
of  each  individual  step  in  the  manufacturing  process.  The  changes  in  capital  and  operating  costs 
will  change  the  calculated  unit  cost  of  the  battery  pack.  The  parameters  were  determined  to 
provide  reasonable  estimates  for  manufacturing  rates  of  20-500  %  of  the  baseline  rate.  Thus,  for 
a  plant  that  is  far  different  in  size  from  the  baseline  plant,  for  instance  a  pilot  plant  having  an 
annual  production  of  only  5,000  battery  packs  per  year,  the  estimate  from  this  study  would  be 
expected  to  be  less  accurate  than  if  determined  in  a  study  dedicated  to  that  purpose. 

To  simplify  the  cost  calculations,  it  was  assumed  that  all  hardware  items  for  the  cells,  modules 
and  battery  will  be  purchased  from  a  vendor  specializing  in  similar  products.  The  costs  for  these 
items  were  estimated  to  be  a  fixed  value  plus  an  additional  value  proportional  to  the  weight  of 
the  item,  which  is  calculated  during  the  battery  design.  In  mature  manufacturing  plants  in  2020, 
toward  which  this  study  is  directed,  some  items  which  are  assumed  to  be  purchased  in  this  study 
might  actually  be  internally  manufactured  from  raw  materials.  This  would  increase  the  number 
of  processing  steps  needed  in  our  manufacturing  simulation  and  thus  complicate  the  cost 
calculations.  Assuming  that  some  parts  would  be  purchased  if  they  would  actually  be  produced 
from  raw  materials  would  tend  to  underestimate  capital  and  labor  costs  and  overestimate 
purchased  items  expenses.  However,  the  net  effect  would  be  a  very  small  change  to  the  overall 
unit  cost  of  the  battery  pack. 
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5.2  Materials  Costs,  Purchased  Items,  and  Pack  Integration 

The  end  battery  pack  cost  depends  significantly  on  the  cost  of  both  the  active  and  inactive 
materials  that  compose  the  design.  In  this  subsection,  the  assumed  material  costs  and  the 
rationale  behind  them  are  presented.  We  provide  for  means  to  scale  the  materials  cost  with 
production  volume  using  the  same  method  used  for  processing  rates  as  discussed  in  section  5.4. 
In  general,  the  materials  costs  will  be  largely  insensitive  to  production  volume  since  we  have 
assumed  a  high  volume  market  already  exists.  Only  the  negative  and  positive  electrode  active 
materials  are  assumed  to  have  a  minor  benefit  for  larger  scales  of  production.  While  we  state 
suggested  materials  costs  and  sensitivity  to  production  scale,  the  users  of  the  cost  model  may 
enter  any  value  that  he  desires. 

5.2.1  Battery  Specific  Materials  Cost 

The  largest  contributions  to  the  materials  cost  of  the  battery  are  from  the  following  components: 
positive  and  negative  electrode  active  material,  separator,  electrolyte,  and  current  collector  foils. 
The  choice  of  the  materials  often  defines  the  size  and  performance  of  the  battery  as  well  as  the 
cost.  Many  different  variations  of  materials  are  possible  in  the  Li-ion  family  of  chemistries. 
However,  we  have  chosen  to  focus  on  the  different  available  positive  electrode  materials  with 
less  attention  on  the  negative  electrode.  This  reflects  the  current  research  and  manufacturing 
activities.  The  separator  and  the  electrolyte  are  also  both  active  areas  of  development.  However, 
the  following  battery  designs  are  based  on  a  single  electrolyte  and  separator  combination. 
Including  the  cost  and  effect  of  additives  and  enhanced  separators  is  beyond  the  scope  of  this 
work.  The  user  is  always  able  to  modify  the  dimensions,  cost,  and  ASI  that  may  be  required  to 
account  for  changes  in  these  materials. 

The  price  of  specific  battery  materials  is  of  some  debate.  The  values  presented  in  Table  5.1 
compare  our  suggested  costs  to  those  reported  recently  in  the  open  literature.  Our  values,  as  well 
as  the  others  in  the  table,  are  derived  from  conversations  with  material,  cell,  and  original 
equipment  manufacturers.  The  sources  are  commonly  anonymous  and  the  accuracy  of  the  values 
is  generally  unknown.  We  present  the  comparison  of  published  values  so  that  the  user  of  the  cost 
model  may  appreciate  the  accepted  range  of  values  for  commonly  used  materials. 

5.2.1.2  Positive  Electrode  Active  Materials 

The  cost  of  positive  electrode  materials  is  driven  to  a  large  extent  by  the  cost  of  the  raw  materials 
from  which  it  is  made.  The  archetype  Li-ion  positive  electrode  material,  lithium  cobalt  oxide 
(LCO),  was  the  original  material  commercialized  in  Li-ion  batteries  for  consumer  electronics. 
LCO  has  many  excellent  characteristics  but  is  not  considered  a  viable  choice  for  use  in  Li-ion 
batteries  for  automotive  applications.  One  of  the  largest  drawbacks  of  LCO,  other  than  safety 
concerns,  is  the  high  and  volatile  cost  of  the  cobalt.  While  tolerable  in  the  consumer  electronics 
market,  the  cost  is  too  high  for  use  in  an  automobile  battery.  Many  other  materials  are  in  a 
commercially  viable  state  of  development  and  are  currently  utilized  in  Li-ion  batteries  produced 
today  (Table  5.1)  such  as  lithium  manganese  spinel  oxide  (LMO)  and  lithium  nickel  manganese 
cobalt  oxide  (NMC). 3,6  The  relative  advantages  and  disadvantages  of  each  material  will  not  be 
discussed  here. 
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Table  5.1  Details  of  stated  costs  for  cathodes,  anodes,  electrolyte,  and  separator.3,6 


ANL 

TIAX** 

CARB 

Material 

Chemistry 

Abbreviation 

unit 

2010 

2010 

2007 

Manganese  spinel  cathode 

Li|  .ofiMn,  .04_xM'xO4 

LMO 

$/kg 

10 

12  -  16  -  20 

8-10 

5V  spinel  cathode* 

1 .1  Mi(,  5Mn,  ,()^ 

LNMO 

$/kg 

21 

- 

- 

Phospholivine  cathode 

LiFeP04 

LFP 

$/kg 

20 

15-20  -25 

16-20 

Layered  oxide  cathode* 

LiNi0  80Co0 15Al005O2 

NCA 

$/kg 

37  //  33 

34  -  40  -  54 

28-30 

Layered  oxide  cathode* 

Li  1 .05  (^i  i/3  IVIn  i  /3  Co  i  /3)0 . 95  02 

NMC-333 

$/kg 

39  //  30 

40  -  45  -53 

22-25 

Layered  oxide  cathode* 

Cil.05(lSli4/9h/In4/9Co]/9)o.9502 

NMC-441 

$/kg 

29  //  26 

- 

- 

Li  &  Mn  rich  layered  cathode* 

xLi2Mn03  -(1  -x)LiNiyMnzCo1  _y_z02 

LMR-NMC 

$/kg 

22-29  //  22-25 

24-31-39 

- 

Layered  oxide  cathode 

LiCo02 

LCO 

$/kg 

60// 35 

- 

30-40 

Graphite  anode 

c6 

Gr 

$/kg 

19 

17  -  20  -  23 

j_Titanate  spinel  anode 

Li4Ti5012 

LTO 

$/kg 

12 

9-10-12 

- 

ON 

Electrolyte 

1.2  M  LiPFg  in  EC: EMC 

$/kg 

18 

18.5-21.5  -24.5 

Separator 

PP/PE/PP 

$/m2 

2 

1  -2.5  -2.9 

- 

Current  collector  foil 

Copper 

$/m2 

1.80 

- 

Current  collector  foil 

Aluminum 

$/m2 

0.80 

- 

- 

*  The  cost  of  cathode  materials  using  co-precipitation  of  Ni,  Mn,  and/or  Co  is  based  off  of  a  correlation.  Cobalt  $5/mol  vs.  $2. 5/mol  separated  by  "//" 
**  Cost  represent  range  of  values  possible 
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The  amount  of  cobalt  and  nickel,  as  well  as  ease  of  manufacture,  controls  the  end  price  for  a 
positive  electrode  material.  For  example,  the  NMC-441  is  less  expensive  than  the  NMC-333  as 
the  cobalt  quantity  is  significantly  reduced.  The  market  price  for  cobalt  and  nickel  metal  varies 
dramatically  from  year  to  year.  Reducing  the  quantities  of  these  materials  in  the  positive 
electrode  will  reduce  the  total  price  and  price  volatility.  Researchers  at  TIAX  LLC  have  treated 
this  variation  and  shown  the  significant  effect  on  end  battery  cost.  10  The  average  traded  metal 
prices  for  the  last  20  years  is  48  $/kg  and  1 5  $/kg  for  cobalt  and  nickel  respectively.  These 
numbers  are  based  on  historical  prices  for  the  metals  as  collected  by  the  United  States  Geological 
Survey  (USGS).48  The  metal  prices  are  indicators  for  how  the  intercalation  material  cost  will 
relate  when  compared  to  one  another.  The  fact  these  materials  are  not  earth  abundant  means  they 
will  not  benefit  as  much  as  other  materials  from  increased  scales  of  production. 

We  employ  the  relationship  in  Equation  5.1  to  systematically  calculate  the  cost  of  the  transition 
metal  based  spinel  and  layered  compounds.  The  final  cost,  C,  of  the  lithiated  oxide  depends  on 
the  baseline  cost,  Co,  and  the  contributions  of  the  lithium  and  transition  metal  raw  materials,  Cj. 
The  molar  stoichiometry,  xt,  is  transformed  to  a  mass  basis  with  the  molecular  weight  of  the  raw 
material,  MWi,  and  the  final  product,  MW.  The  baseline  cost  is  the  sum  of  the  cost  for  processing, 
additional  raw  materials,  and  profit  margin  associated  with  the  manufacture  of  the  materials.  We 
assume  a  baseline  cost  of  $7/kg  for  single  metal  containing  oxides  (LMO  and  LCO)  and  $  16/kg 
for  the  co-precipitated  metal  oxides  such  as  NMC-333  and  NMC-441 .  NCA  is  known  to  have  a 
slightly  lower  yield  and  requires  additional  raw  materials  resulting  in  an  assumed  Co  =  $20/kg. 
The  costs  for  Li,  Ni,  Mn,  and  Co  are  taken  to  be  0.22,  0.85,  0.15,  and  5.00  $/mol  respectively. 
Aluminum  is  assumed  to  be  similar  in  cost  to  manganese  for  these  calculations.  One  may  directly 
translate  these  numbers  to  raw  materials  costs  resulting  in  $6/kg  for  Li  2CO3,  $5. 5/kg  for  MSO4, 
$32/kg  for  CoSO  4,  and  $  1/kg  for  MnSO  4.  Calculations  are  also  shown  in  Table  5.1  using 
$2. 5/mol  for  cobalt  as  a  simple  demonstration  of  the  effect  of  cobalt  on  the  end  material  cost. 


C3- 


1  $ 


kg 


=  C  + 


MW 


(5.1) 


In  general,  earth  abundant  elements  should  be  the  dominate  transition  metals  used  if  a  low 
positive  electrode  cost  is  desired.  Both  iron  and  manganese  are  abundant  and  inexpensive 
transition  metals  for  intercalation  materials.  Comparison  of  the  iron  phosphate,  LFP,  to 
manganese  spinel,  LMO,  reveals  how  processing  costs  contribute  to  the  end  price  of  a  material. 
LMO  is  relatively  easy  to  manufacture.  In  contrast,  LFP  requires  a  reducing  atmosphere  and  a 
carbon  coating  step  to  reach  the  end  product.  The  increased  complexity  in  the  manufacturing 
process  is  realized  in  the  price.  However,  one  could  argue  that  the  manufacturing  cost  will 
decrease  with  increased  knowledge  from  larger  scales  of  production. 

5.2.1.2  Negative  Electrode  Active  Materials 

While  several  negative  electrode  materials  exist  for  Li-ion  batteries,  carbon  materials  in  the  form 
of  graphite  and/or  hard  carbon  are  still  used  in  the  vast  majority  of  commercial  cells.  Graphite 
offers  the  greatest  energy  density  while  hard  carbon  is  said  to  enable  high  rate  capability  with 
decreased  risk  of  lithium  plating  (an  undesired  side  reaction)  during  high  charge  rates.  We  have 
chosen  synthetic  graphite  as  a  generic  carbon  electrode  in  our  model.  The  price  of  graphite  is 
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much  better  understood  than  that  of  most  of  the  positive  electrode  materials.  However, 
significant  differences  in  cost  and  performance  will  exist  between  synthetic,  natural,  and  coated- 
natural  graphite.  The  method  of  production  and  necessary  heat-treatment  will  control  the  end 
cost.  Graphite,  although  in  different  purity  grades  or  microstructure  forms,  is  used  in  many 
industries.  This  is  in  stark  contrast  to  the  positive  electrode  materials. 

The  lithium  titanate  electrode,  LTO,  offers  an  interesting  option  compared  to  graphite.  Unlike 
graphite,  LTO  operates  within  the  stability  window  of  the  electrolyte.  The  higher  electrode 
potential,  1 .5  V  vs  Li,  dramatically  reduces  or  eliminates  the  formation  of  the  solid  electrolyte 
interphase  (SEI).  As  a  result,  nanoparticle-based  LTO  may  be  implemented  without  concerns  of 
increased  side  reactions  with  the  electrolyte.  The  reduced  dimensions  increase  the  available 
surface  area  for  reaction  while  simultaneously  shortening  the  diffusion  length.  Both  of  these 
factors  combined  with  the  lack  of  SEI  dramatically  reduce  the  impedance  of  the  electrode. 

5.2.1.3  Electrolyte  and  Separator 

The  electrolyte  used  in  this  model  is  based  on  a  lithium  hexafluorophosphate  salt,  LiPF6, 
dissolved  in  a  carbonate  based  solvent  system.  The  carbonate  solvent  system  is  a  blend  of 
ethylene  carbonate,  EC,  and  a  linear  carbonate  such  as  ethyl  methyl  carbonate,  EMC,  or  dimethyl 
carbonate,  DMC.  Other  chemical  additives  may  be  used  to  lower  the  capacity  and  power  fade  of 
the  battery  over  time.  Polymers  may  be  added  to  the  electrolyte  as  either  a  minor  or  major 
component.  This  is  not  discussed  in  any  further  detail  in  this  work.  The  price  of  18  $/kg,  about 
22  $/L,  is  only  for  the  base  electrolyte  (i.e.  no  additional  additives). 

The  separator  is  typically  a  porous  membrane  based  on  polypropylene  (PP)  and  sometimes 
includes  a  polyethylene  (PE)  middle  layer.  PP  and  PE  are  very  inexpensive  raw  materials  and 
thus  the  suggested  cost  of  $2/m  2  is  in  large  part  due  to  the  manufacturing  process  required  to 
form  the  porous  network  in  the  membrane.  As  competition  and  scale  of  manufacture  increase, 
the  prices  of  the  separator  may  fall  closer  to  $l/m  2.  However,  the  cost  of  improved  technology 
may  offset  some  of  this  cost  reduction,  so  we  have  retained  our  cost  estimate  of  $2/m2. 

As  safety  is  a  major  concern  for  Li-ion  batteries,  the  separator  plays  a  key  role  in  isolating  the 
oxidant  from  the  fuel.  If  the  two  charged  electrodes  contact  each  other  (short),  then  a  run-away 
reaction  is  possible.  Separators  have  been  designed  to  “shut-down”  or  melt  at  key  temperatures. 
The  middle  PE  layer  is  the  shut-down  feature  in  our  proposed  separator.  Ceramic  coatings  have 
also  been  used  to  ensure  structural  integrity.  Many  other  approaches  are  being  developed  to 
increase  the  safety  of  Li-ion  batteries.  The  user  of  the  cost  model  should  account  for  the 
increased  technology  in  the  price  and  dimensions  of  the  separator  as  needed. 

5.2.1.3  Current  Collector  Foils 

The  current  collector  foils  are  based  on  copper  metal  for  the  negative  electrode  and  aluminum  for 
the  positive  electrode.  However,  the  LTO  anode  material,  because  of  its  high  voltage  relative  to 
lithium,  enables  the  use  of  aluminum  as  the  negative  electrode  current  collector.  The  price  of 
these  foils  is  based  on  raw  materials  and  manufacturing  costs.  The  aluminum  foil  is  produced  by 
rolling  of  thicker  stock  foils  into  thinner  and  thinner  sheets.  On  the  other  hand,  copper  foil  is 
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more  likely  to  be  produced  through  an  electrodeposition  process.  The  foils  are  12  microns  and  20 
microns  thick  for  the  copper  and  aluminum  current  collectors  respectively.  The  foils  used  in 
batteries  have  additional  requirements  beyond  the  cheapest  product  available.  Surface  treatments 
are  often  necessary  to  promote  adhesion  of  the  electrode  to  the  foil  surface.  In  addition,  alloying 
of  the  foil  may  be  necessary  to  achieve  the  required  material  properties  for  long  life. 

The  raw  material  contributions  to  the  foil  price  will  vary  with  the  volatility  of  the  market  price 
for  the  metals.  Figure  5.1  displays  the  metal  ingot  price  contribution  on  a  $/m  basis.  These 
numbers  are  based  on  historical  prices  for  the  metals  as  collected  by  the  USGS.48 

The  values  for  both  aluminum  and  copper  tend  to  vary  significantly  over  the  time  period 
examined.  The  price  for  copper  is  more  volatile  and  always  more  expensive  than  aluminum. 
Analysis  of  Figure  5.1  reminds  the  user  of  the  cost  model  that  cost  quotes  are  only  valid  for  a 
short  period.  As  the  market  price  for  raw  materials  changes,  so  will  the  price  for  the  finished 
product. 

Conversations  with  manufacturers  and  suppliers  lead  us  to  take  a  price  of  1 .80  and  0.80  $/m  2  for 
battery  grade  copper  and  aluminum  foil  respectively.  We  point  out  that  the  current  metal  ingot 
price  is  only  a  small  contribution  to  the  end  foil  price  being  about  16  %  of  the  aluminum  foil 
price  and  23  %  of  the  copper  foil  price.  Thus,  a  doubling  of  the  ingot  prices  would  only 
moderately  increase  the  foil  prices. 


Figure  5.1  Metal  ingot  cost  contribution  to  the  current  collector  foils  over  a  20  year  period.  The 
average  for  that  period  is  also  shown.  All  costs  are  in  2010  US$. 
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5.2. 1.4  Additional  Electrode  Components 

The  binder  and  conductive  additive  in  the  positive  and  negative  electrodes  add  a  small  but  real 
cost  to  the  battery.  The  conductive  additive,  more  common  for  the  positive  electrode,  was  priced 
at  6.80  $/kg  for  a  high  purity  and  moderate  surface  area  carbon  black  material.  The  binder, 
perhaps  PVDF  or  CMC  based,  is  assumed  to  be  10  $/kg.  The  /V-Methyl-2-pyrrolidone  (NMP) 
solvent  for  the  PVDF  binder  is  estimated  to  be  3.20  $/kg.  Most  of  the  NMP  is  recovered  after 
evaporation  and  recycled  as  discussed  in  section  5.3.3.  Only  the  small  amount  lost  in  processing 
need  be  replaced.  No  cost  is  assumed  for  water  used  to  in  the  electrode  slurry  processing. 

5.2.2  Purchased  Items  Cost 

Table  5.2  lists  the  purchased  items  for  the  cell  module  and  battery  jacket.  The  cost  of  a  SOC 
controller  for  each  cell,  or  group  of  parallel  cells,  is  $2.50  plus  a  small  factor  for  the  cell  capacity 
(Ah),  which  allows  for  higher  cell  balancing  currents  for  larger  cells.  The  other  components  cost 
a  fixed  amount  plus  an  additional  factor,  which  is  proportional  to  their  mass,  mt.  The  cell 
negative  terminal  and  parallel  cell  group  connection  are  both  made  from  nickel  plated  copper 
sheet  and  thus  have  the  same  cost  equation.  The  costs  shown  for  the  terminals  include  an 
allotment  for  isolation  tape  that  is  necessary  to  protect  the  electrical  connection.  The  bus  bar  is  a 
fixed  cost  and  is  only  charged  if  a  single  row  of  modules  is  used.  A  single  row  of  modules 
requires  a  bus  bar  in  order  to  locate  the  positive  and  negative  terminals  at  the  same  end  of  the 
battery. 

Table  5.2  Cost  equations  for  purchased  items _ _ 


Component,  i 

Cost  Equation,  $/unit 

Cost  per  unit 

SOC  controller 

2.50  +  0.01C 

cell  or  parallel  cell  group 

Cell  positive  terminal 

0.25  +  4  mt 

cell 

Cell  negative  terminal 

0.25  +  6  nii 

cell 

Cell  container 

0.20  +  3  nii 

cell 

Aluminum  heat  conductor 

0.10  +  4  mt 

cell 

Parallel  cell  group  connection 

0.25  +  6m  t 

parallel  cell  group 

Module  terminals 

0.75  +  5  m( 

module 

Balance  of  module  (casing) 

1 .00  +  3  mt 

module 

Module  interconnect 

1 .00  +  5  mt 

module 

Battery  terminals 

15.00  +  0.02 Itota, 

battery  pack 

Bus  bar  for  one  module  row 

20.00 

battery  pack 

Battery  jacket 

30.00  +  hrii 

battery  pack 

5.2.3  Pack  Integration  Cost 

Various  additional  components  and  thus  cost  are  necessary  to  integrate  the  battery  into  the 
electric  drive  system,  which  adds  cost.  While  it  is  not  clear  what  should  and  should  not  constitute 
the  cost  of  the  “battery  pack,”  we  present  these  additional  items  in  Table  5.3  in  an  attempt  to  be 
complete.  The  model  treats  these  values  as  a  cost  to  the  OEM  for  integrating  the  battery  into  the 
vehicle.  After  all,  the  price  of  the  entire  system  is  of  interest  to  the  final  consumer  of  the  product. 
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The  general  conclusion  is  that  the  pack  integration  costs  have  the  largest  consequence  for  the 
smallest  batteries.  The  worst  case  is  perhaps  that  of  a  small  PHEV10  battery.  The  integration 
costs  of  a  PHEV10  battery  carry  the  burden  of  charging  from  the  grid,  but  provide  only  a  modest 
electric  drive  benefit.  The  fixed  cost  of  pack  integration  may  amount  to  25  %  of  the  battery  pack 
total  even  without  considering  the  costs  of  additional  powertrain  components.  Clearly, 
understanding  the  entire  cost  of  the  electric  drive  system  is  of  importance  to  evaluating  the  true 
value  of  the  electrified  vehicle  to  a  consumer. 

Table  5.3  Costs  to  integrate  battery  pack  into  vehicle  drivetrain.  $/kW  numbers  reflect  maximum 
kW  of  cooling  or  heating  required. 


Battery  Management  System 

MicroHEV 

HEV-HP 

PHEV  & 

Current  and  voltage  sensing,  $ 

40 

70 

100 

Module  controls,  $/module 

10 

10 

20 

Disconnect  Units 

Auto,  disconnect,  $ 

50 

70 

200 

Manual  disconnect,  $ 

15 

15 

15 

Thermal  Management  System 

Baseline  thermal  system,  $ 

30 

80 

120 

Additions  to  AC  system,  $/kW 

40 

40 

40 

Heating  system,  $/kW 

20 

20 

20 

5.2.3. 1  Battery  Management  System 

The  battery  management  system  (BMS),  in  our  assumed  battery  design,  integrates  the  modules 
and  battery  into  the  overall  electric  drive  system.  The  BMS  includes  measurement  and  control 
features  such  as  the  following: 

•  Measurement  of  battery  pack  current  and  voltage 

•  Balancing  of  the  module  voltages  (cell  balancing  done  within  module) 

•  Estimation  of  battery  pack  state-of-charge  (SOC)  and  state-of-health  (SOH) 

•  Estimation  of  module  SOC  and  SOH 

•  Monitoring  and  signaling  of  battery  thermal  management 

The  cost  of  the  BMS  will  scale  with  magnitude  of  battery  current  and  with  the  need  to  charge 
from  the  electrical  grid.  Therefore  the  PHEV  and  EV  batteries  will  have  a  higher  burden  from 
the  BMS.  The  micro-HEV  is  assumed  to  have  less  complicated  management  and  thus  less  cost 
than  the  HEV-HP. 

5.2.3.2  Manual  and  Automatic  Disconnects 

The  manual  and  automatic  disconnects  integrate  a  high-level  of  safety  and  electrical  management 
into  the  electric  drive  system.  The  manual  disconnect  breaks  the  current  flow  pathway  from  the 
high-voltage  terminals  to  the  outer  system  allowing  for  the  safe  service  of  the  vehicle  and  battery 
pack.  This  disconnect  is  designed  to  be  operated  when  the  electrical  system  is  de-energized.  The 
automatic  disconnect  is  much  more  complex.  This  unit  contains  the  connections  for  the  high- 
voltage  system  to  the  rest  of  the  vehicle’s  electrical  system:  drivetrain,  grid  charging  (if 
applicable)  and  accessories  (high  and  low  voltage).  Fuses  are  present  as  a  hard-wired  safety 
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device  to  prevent  unusually  large  current  spikes  from  damaging  the  battery  or  drivetrain. 
Multiple  contactors  are  used  to  appropriately  channel  electrical  current  depending  upon  normal 
operation  or  grid-charging.  Engaging  the  contactors  requires  that  multiple  safety  interlocks  are 
established  including  isolation  of  the  high  voltage  bus  from  the  vehicle  chassis  and  an  inertia 
based  sensor  (crash  protection).  Finally,  a  small  circuit  is  provided  to  prevent  arcing  of  the 
current  across  the  high-voltage  contactor  when  the  high-voltage  circuit  is  closed. 

The  relative  cost  of  the  automatic  disconnect  amongst  the  various  battery  designs  is  driven  by  the 
pack  voltage,  maximum  battery  current,  and  the  need  for  charging  from  the  grid.  The  voltage  of 
the  pack  has  a  significant  effect  if  a  42  V  micro-HEV  pack  is  considered.  For  this  system, 
electrical  safety  regulations  allow  a  less  complicated  system  to  be  used.  Requiring  higher  battery 
currents  generally  increases  the  cost  of  electronics  and  conductors.  The  additional  complications 
arising  from  grid-charging  adds  a  significant  additional  cost  to  the  PHEV  and  EV  systems.  It  is 
unclear  to  the  authors  at  this  time  what  other  factors  may  enable  a  lower  burden  of  external 
safety  controls.  These  additional  costs  in  the  automatic  disconnect  unit  have  the  most 
pronounced  effect  on  the  cost  of  smaller  batteries,  as  the  burden  amounts  to  a  significant  fraction 
of  the  total  cost. 

5.2.3.3  Balance  of  Thermal  Management  System 

The  thermal  management  of  the  battery  is  crucial  to  meeting  the  life  and  safety  requirements  of 
transportation  applications.  The  complexity  of  this  system  must  be  minimized  to  reduce  the  cost 
and  size  burden  on  the  vehicle.  Our  assumed  design  format  uses  liquid  thermal  management  for 
all  vehicle  battery  types.  In  practice,  current  microHEVs  and  HEV-HPs  are  more  likely  to  be 
cooled  by  blowing  air.  Air-cooling  is  generally  less  expensive  than  liquid  cooling,  but  is  less 
effective,  requires  larger  system  volume,  and  may  result  in  substantial  background  noise. 
Furthermore,  directly  cooling  the  pouch  cells  with  air  increases  the  magnitude  of  oxygen  and 
water  permeation  through  the  seals  resulting  in  deleterious  effects  to  the  fifteen  year  life  of  the 
battery.  Air  cooling  is  not  feasible  with  our  current  assumed  battery  format  (stacked  cells  sealed 
within  module).  The  cells  would  need  to  be  separated  to  allow  air  to  flow  past  at  least  one  side  to 
achieve  sufficient  heat  transfer  as  earlier  versions  of  this  model  had  used. 16  Future  versions  of  the 
model  may  include  an  option  to  select  either  air  or  liquid  cooled.  However,  the  main  goal  of  this 
model  is  to  explore  the  effect  of  battery  performance  and  materials  chemistry  on  the  price  of  the 
battery  to  the  OEM. 

A  single  refrigerant  compressor  is  used  for  both  the  cabin  air  and  the  battery  cooling 
applications.  Likewise,  the  same  radiator  and  fan  as  the  cabin  cooling  will  also  be  used  for  the 
battery  cooling  refrigerant.  Most  OEMs  appear  to  use  an  electric  compressor  for  all  full-HEVs 
(HEV-HP)  and  PHEVs/EVs  that  are  liquid  cooled.  The  incremental  cost  for  an  electric 
compressor  at  high  volume  in  year  2020  will  likely  be  $200-300  more  than  the  commonly  used 
$100  belt  driven  compressor.  We  do  not  include  this  incremental  cost  in  our  thermal 
management  system  cost;  however,  we  state  it  here  for  completeness.  The  additional  cost  to  the 
compressor  for  the  battery  cooling  capacity  is  insignificant  compared  to  burden  of  transitioning 
to  the  electric  compressor.  Experts  in  the  field  have  informed  us  that  the  electric  motor  and  high- 
voltage  invertor  are  the  largest  contribution  to  the  incremental  cost  of  the  electric  compressor. 
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An  expansion  valve  on  the  refrigerant  line  and  a  heat  exchanger  (chiller)  transfers  the  thermal 
energy  from  the  heat  transfer  fluid  to  the  refrigerant  loop.  A  50/50  Dl-water/ethylene-glycol 
solution  is  selected  as  the  heat  transfer  fluid.  The  assumed  battery  design  has  the  heat  transfer 
fluid  pumped  over  the  module  casing  to  transfer  heat  from  and  to  the  cells.  The  battery  may  be 
heated  by  either  a  positive  thermal  coefficient  (PTC)  or  flexible  mat  heater.  The  PTC  heater 
would  directly  raise  the  temperature  of  the  heat  transfer  fluid  in  a  reservoir  while  the  matt  heater 
would  be  placed  under  the  battery  jacket  insulation. 

The  PHEV  and  EV  batteries  will  likely  have  both  active  and  passive  thermal  management  modes 
requiring  some  additional  monitoring  and  an  electrically  actuated  valve.  We  have  assumed 
decreasing  cooling  costs  for  the  HEV-HP  and  microHEV  systems  without  explicitly  dictating 
where  the  savings  originate.  In  general,  one  would  expect  smaller  batteries  to  have  a  less 
complicated  control  system,  lower  flow  rates  and  possibly  even  direct  cooling  of  the  cells  with 
the  evaporator. 


5.3  Baseline  Manufacturing  Plant 

The  baseline  plant  is  designed  to  produce  100,000  NCA-Gr  baseline  battery  packs  per  year.  The 
baseline  battery  pack  produced  by  the  plant  has  sixty,  40-Ah  capacity  cells,  providing  a  total 
pack  power  of  50  kW  and  total  energy  of  8.7  kWh.  The  battery  will  power  20  miles  of  vehicle 
travel  at  70%  of  the  pack  energy  and  300  Wh/mile.  The  schematic  diagram  of  the  plant  (Fig.  5.2) 
is  designed  to  illustrate  the  flow  of  materials  through  the  plant  and  the  relative  floor  areas  for  the 
processing  steps  rather  than  representing  a  realistic  plant  layout.  The  overall  manufacturing  rate 
of  100,000  battery  packs  per  year  is  achieved  by  operating  for  three  shifts  at  the  equivalent  of 
300  days  per  year  of  fully  effective  production.  There  will  be  more  than  300  days  of  operation, 
but  some  days  will  have  less  than  100%  effectiveness.  The  exceptions  to  three-shift  operation  are 
the  Receiving  and  Shipping  sections,  which  are  active  for  only  two  shifts  per  day.  The  cost 
factors  for  the  individual  manufacturing  steps  in  the  baseline  plant  are  summarized  in  Table  5.4 
and  discussed  in  detail  in  the  sections  that  follow.  Most  of  the  operations  are  carried  out  with 
normal  factory  atmosphere,  but  the  cell  assembly  process  steps  are  completed  in  a  dry  room 
atmosphere. 
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The  areas  in  this  diagramfor  each  processing  step  are  approximatelyproportior 
the  estimated  plant  areas  in  the  baseline  plant. 

Figure  5.2  Baseline  lithium-ion  battery  manufacturing  plant  schematic  diagram.  Manufacturing 
rate:  100,000  NCA-Gr  battery  packs  per  year,  50-kW  pack  power,  40-Ah  capacity,  60  cells  per 
battery.  Operating  year:  300  days  with  three  8-h  shifts  (two  shifts  for  receiving  and  shipping) 


5.3.1  Receiving  and  Shipping 

These  operations  require  the  moving  equipment  and  storage  facilities  common  to  any  such 
factory  facilities.  The  Receiving  section  handles  slightly  less  than  6,000,000  kg  of  materials  per 
year  and  also  has  facilities  to  handle  and  store  some  of  the  electrode  materials  in  a  dry 
atmosphere.  The  Shipping  section  is  required  to  enclose  the  battery  packs  in  crates,  which 
requires  some  automated  equipment  and  more  labor  than  is  required  for  Receiving.  Shipping  also 
handles  about  400,000  kg  of  scrap  each  year,  which  is  broken  down  and  prepared  for  shipping  in 
the  Rejected  Cell  and  Scrap  Recycle  section.  The  estimated  resources  needed  for  the  Receiving 
and  Shipping  sections  are  shown  in  the  table  below. 


Rate  Factor 

Direct  Labor 

Capital  Equip.* 

2 

Plant  Area,  m 

Receiving 

Off-loading 

Moving 

Storage 

870,000  kWh/y 

3  per  shift 

3.60  mil$  total 
0.60 

1.20 

1.80 

900 

Shipping 

870,000  kWh/y 

6  per  shift 

5.0  mil$  total 

900 

*  Total  cost  including  installation 
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Table  5.4  Summary  table  of  the  baseline  plant 
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100,000  Battery  Packs  per  Year,  50-kW  Battery  Power,  40-Ah  Capacity,  60  Cells  per  Battery 
Operating  year:  300  days  with  three  8-hour  shifts  (two  shifts  per  day  for  receiving  and  shipping) 


Direct  Labor 

Cap.  Equipment 

Plant  Area 

Workers/  Baseline 

Scale 

Baseline 

Scale 

Baseline 

Scale 

Annual  Baseline  Rate  (F^>) 

Shift 

Hours/yr 

Factor,  p 

$millions 

Factor,  p 

Area,  nr? 

Factor,  p 

Receiving  (two-shift  operation) 
Materials  preparation 

869,416 

kWh  energy 

3 

14,400 

0.4 

3.60 

0.6 

900 

0.5 

Positive  electrode 

1,712,524 

kg  active  material 

2 

14,400 

0.5 

2.00 

0.7 

600 

0.6 

Negative  electrode 

1 ,060,374 

kg  active  material 

2 

14,400 

0.5 

2.00 

0.7 

600 

0.6 

Electrode  coating 

- 

Positive  electrode 

8,209,039 

m2  cell  area 

4 

28,800 

0.5 

8.00 

0.8  (0.2)* 

750 

0.8 

Negative  electrode 

8,209,039 

m2  cell  area 

4 

28,800 

0.5 

8.00 

0.8  (0.2)* 

750 

0.8 

Solvent  recovery 

2,309,021 

kg  NMP 

2 

14,400 

0.4 

3.00 

0.6 

225 

0.6 

Calendering 

- 

Positive  electrode 

8,209,039 

m2  cell  area 

2 

14,400 

0.5 

1.00 

0.7 

225 

0.6 

Negative  electrode 

8,209,039 

m2  cell  area 

1 

7,200 

0.5 

1.00 

0.7 

225 

0.6 

Materials  handling* 

8,209,039 

m2  cell  area 

4 

28,800 

0.7 

1.50 

0.7 

900 

0.6 

Electrode  slitting 

8,209,039 

m2  cell  area 

4 

28,800 

0.5 

2.00 

0.7 

300 

0.6 

Vacuum  drying 

8,209,039 

m2  cell  area 

2 

14,400 

0.5 

1.60 

0.7 

300 

0.6 

Control  laboratory 

869,416 

kWh  energy 

4 

28,800 

0.5 

1.50 

0.7 

300 

0.6 

Cell  Assembly  in  Dry  Room 

- 

Cell  stacking 

6,315,789 

total  cells 

5 

36,000 

0.7 

4.00 

0.8  (0.3)** 

600 

0.8 

Current  collector  welding 

6,315,789 

total  cells 

5 

36,000 

0.7 

4.00 

0.8 

600 

0.8 

Enclosing  cell  in  container 

6,315,789 

total  cells 

3 

21,600 

0.5 

3.00 

0.7 

600 

0.6 

Electrolyte  filling,  and  cell  sealing 

6,315,789 

total  cells 

5 

36,000 

0.5 

5.00 

0.7 

900 

0.6 

Dry  room  control  and  air  locks 

2,000 

m2  operating  area* 

2 

14,400 

0.4 

20.00 

0.6 

100 

0.4 

Formation  cycling 

6,315,789 

total  cells 

8 

57,600 

0.7 

30.00 

0.8  (0.3)** 

2,200 

0.8 

Final  cell  sealing 

6,315,789 

total  cells 

2 

14,400 

0.5 

2.00 

0.7 

450 

0.6 

Charge  retention  testing 

6,315,789 

total  cells 

3 

21,600 

0.4 

4.75 

0.7 

900 

0.6 

Module  assembly 

6,000,000 

finished  cells 

6 

43,200 

0.5 

6.00 

0.7 

600 

0.6 

Battery  pack  assembly  and  testing 

100,000 

battery  packs 

6 

43,200 

0.5 

6.00 

0.7  (0.3)*** 

900 

0.6 

Rejected  cell  and  scrap  recycle 

6,315,789 

total  cells 

5 

36,000 

0.7 

2.50 

0.7 

600 

0.6 

Shipping  (two-shift  operation) 

869,416 

kWh  energy 

6 

28,800 

0.5 

5.00 

0.7 

900 

0.6 

Total 

90 

626,400 

127.45 

15,425 

#One-third  of  the  space  for  materials  handling  is  within  the  dry  room. 


*The  baseline  cost  for  capital  equipment  for  electrode  coating,  C  0,  is  based  on  the  evaporation  of  the  baseline  annual  solvent  weight  (Rs0)  of  2,309,000  kg  for 
the  positive  electrode  and  1 ,527,000  kg  for  the  negative  electrode.  For  batteries  requiring  different  solvent  evaporation  rates  Rs,  the  cost  is  multiplied  by 
(annual  solvent  rate  (Rs)/baseline  rate  (Rs0))  raised  to  the  0.2  power.  Thus,  Cost  =  Co*(R/Ro)A0.8*(Rs/RSo)A0.2. 

**The  baseline  costs  of  the  capital  equipment  for  cell  stacking  and  formation  cycling  is  for  40-Ah  cells.  To  correct  the  baseline  cost  (C  0)  for  cells  of  different 
capacity,  the  cost  is  multiplied  by  the  capacity  ratio,  (Cap)/  40  Ah,  raised  to  the  0.3  power.  Thus,  Cost  =  Co*(R/Ro)A0.8*(Cap/40)A0.3. 

***The  baseline  cost  of  the  capital  equipment  for  battery  assembly  is  for  a  battery  with  four  modules.  To  correct  the  baseline  cost  to  a  battery  with  a  different 
number  of  modules  (Mod),  the  cost  is  multiplied  by  the  ratio  of  the  number  of  modules,  (Mod)/4  raised  to  the  0.3  power.  Cost  =  Co*(R/Ro)A0.7*(Mod/4)A0.3. 
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5.3.2  Electrode  Materials  Preparation  and  Delivery  to  Coating 

The  electrode  materials,  which  consist  of  active  material,  carbon  (if  necessary),  binder  and 
binder  solvent,  are  well  mixed  in  small  batches  in  portable  tanks.  At  the  design  production  rate 
in  the  baseline  plant,  each  shift  requires  three  tanks  each  holding  about  1000  liters  of  positive 
electrode  material  mix  and  three  tanks  each  holding  about  900  liters  of  negative  electrode 
material  mix.  The  section  must  be  capable  of  exceeding  this  design  rate  of  production  by  at  least 
25%  to  catch  up  in  case  of  unscheduled  downtime  in  Materials  Preparation  or  in  some  of  the 
section  immediately  following  that  section.  The  tanks  of  prepared  materials  are  moved  to  the 
Coating  section  and  pressurized  to  push  the  coating  paste  into  the  coating  mechanism.  The 
estimated  resources  needed  are  the  following: 


Materials  Prep. 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Positive 

Materials 

Storage  tanks 
Mixing  tanks 
Moving  equip. 

1,710,000  kg/y 
active  material 

2  per  shift 

2.0  mil$  total 

1.00  mil$ 
0.50 

0.50 

600 

Negative 

Materials 

1,210,000  kg/y 
active  material 

2  per  shift 

2.0  mil$  total 

600 

*  Total  cost  including  installation 


5.3.3  Electrode  Coating  on  Current-Collector  Foil 

The  positive  and  negative  electrode  structures  are  formed  by  coating  both  sides  of  the  current 
collector  foil.  In  the  baseline  plant,  the  coating  lines  are  1.5  meter  wide  continuous  roll-to-roll 
coating  processes  carried  out  at  a  line  speed  of  10  m/min.  The  first  set  of  coating  and  drying 
stations  coats  one  side  of  the  current  collector  foil,  drives  off  the  solvent  in  a  heated  oven,  and 
turns  the  foil  over  while  transferring  it  to  a  second  set  of  stations.  The  second  set  of  coating  and 
drying  stations  applies  and  dries  the  remaining  coating  before  the  coated  foil  is  wound  into  a 
large  roll  at  the  end  of  the  line.  An  advanced  alternative  would  be  to  run  the  foil  directly  into  the 
calendering  process.  The  negative  and  positive  coating  lines  are  very  similar.  However,  some  of 
the  negative  material  is  coated  only  on  one  side  to  provide  the  electrodes  at  the  end  of  the  cell 
stacks.  For  the  baseline  plant,  a  total  of  8,170,000  m  2/y  of  coating  (annual  cell  area)  is  required 
for  the  positive  electrode  (slightly  more  for  the  negative  electrode),  which  allows  for  the  5%  loss 
of  cells  expected  to  fail  testing  and  inspection.  A  larger  area  of  foil  than  the  coated  area  must  be 
fed  to  the  coaters  to  allow  for  the  part  of  the  foil  that  is  not  coated  so  as  to  provide  tabs  for 
welding  to  the  terminals  (about  10%)  and  to  allow  for  trimming  losses  during  electrode  slitting 
(8%).  Also,  about  30%  excess  coating  capacity  must  be  provided  to  allow  for  unscheduled 
downtime.  Only  one  coating  line  is  needed  for  each  electrode  type  to  meet  these  needs.  If  one 
coating  line  breaks  down,  the  other  coating  line  may  change  over  temporarily  to  coat  the  other 
electrode  material. 

The  oven  sections  of  the  coating  line  are  designed  to  dry  coatings  about  100  microns  thick  at  the 
coating  speed  of  10  m/min.  A  thicker  coating  will  require  longer  ovens  at  additional  capital  cost 
which  is  provided  in  the  adjustment  of  costs  discussed  in  section  5.4.  For  the  same  annual  area 
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throughput,  a  coating  line  that  coats  both  sides  with  a  300-micron  coating  would  cost  $9,500,000 
rather  than  the  $8,000,000  cost  for  the  100-micron  coater.  The  binder  solvent  for  the  positive 
electrode  in  the  baseline  plant  is  NMP,  which  must  be  recovered  by  condensation  and  recycled. 
About  0.5%  of  the  binder  solvent  is  combusted  with  a  thermal  oxidizer  and  must  be  replaced.  For 
the  negative  electrode  the  binder  is  water,  which  need  not  be  recovered.  The  estimated  resources 
to  meet  these  needs  are  the  following: 


Electrode  Coating 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Positive  Electrode 

Uncoated  area 

Width  of  coater 
Coating  speed 
Number  of  coaters 
Maximum  rate 
Excess  capacity 

8,170,000 
m2/y  cell  area 

4  per  shift 

8.0  mil$  total 

18% 

1.5  m 

10  m/min 

One 

13,000,000  m2/y 
30% 

750 

Negative  Electrode 

8,170,000 
m2/y  cell  area 

4  per  shift 

8.0  mil$  total 

750 

Solvent  Recovery  & 
Oxidation 

1,527,000  kg 
NMP/y 

2  per  shift 

3.0  mil$  total 

225 

*  Total  cost  including  installation 


5.3.4  Calendering 

The  materials  leaving  the  coating  lines  may  be  stored  on  large  rolls  (see  next  section).  However, 
typically  the  materials  leaving  the  coaters  would  go  directly  to  the  calendering  process  in  which 
the  coatings  are  compressed  by  rolling  to  meet  the  specified  void  volume  fraction,  which  will 
later  be  filled  with  electrolyte.  The  calendering  equipment  must  match  the  output  of  the  coating 
equipment  producing  8,170,000  m2/y  of  cell  area  with  a  maximum  rate  of  13,000,000  m  2  of  foil 
per  year  to  meet  contingencies  as  in  coating.  We  estimate  three  workers  are  necessary  to 
collectively  operate  the  two  pieces  of  equipment.  The  estimated  resources  to  meet  these  needs 
are  the  following: 


Calendering 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Positive  Electrode 

8,170,000 
m2/y  cell  area 

2  per  shift 

1.0  mil$  total 

225 

Negative  Electrode 

8,170,000 
m2/y  cell  area 

1  per  shift 

1.0  mil$  total 

225 

*Total  cost  including  installation 


5.3.5  Inter-Process  Materials  Handling 

For  all  processes  (Fig.  5.2),  work  in  progress  must  be  transported  and  occasionally  stored  to 
permit  nearly-continuous  operation  of  the  equipment.  Storage  areas  must  be  provided  both  inside 
and  outside  of  the  dry  room.  Raw  materials  must  also  be  moved  to  the  processing  sites,  which  for 
those  in  the  dry  room  means  through  a  separate  air  lock  for  materials  transfer.  One-third  of  the 


57 


EPA-1 9-01 26-A-000240 


ED  001620  00001445-00075 


EPA-HQ-20 1 8-002 121 


total  space  for  Inter-Process  Materials  Handling  is  within  the  dry-room  for  the  baseline  plant  and 
also  for  all  other  plants.  The  estimated  resources  to  meet  these  needs  are  the  following: 


Materials  Handling 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

8,170,000 
m2/y  cell  area 

4  per  shift 

1.5  mil$  total 

900 

*  Total  cost  including  installation 


5.3.6  Electrode  Slitting 

The  coated  electrode  foils  are  slit  into  strips  between  the  coated  sections  and  then  into  individual 
electrodes  as  shown  in  Fig.  2.3.  The  estimated  scrap  loss  of  foil  for  this  process  is  about  8%.  The 
estimated  resources  to  meet  these  needs  are  the  following: 


Electrode  Slitting 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

8,170,000 
m2/y  cell  area 

4  per  shift 

2.0  mil$  total 

300 

*  Total  cost  including  installation 


5.3.7  Final  Electrode  Drying 

In  the  absence  of  electrolyte,  no  harm  is  done  by  exposing  the  electrodes  to  normal  factory  air; 
however,  the  electrodes  must  be  dried  by  heating  under  vacuum  prior  to  cell  assembly. 
Maintaining  extremely  low  moisture  conditions  during  cell  assembly  is  believed  to  be  very 
important  in  achieving  long  battery  life.  The  final  drying  step  coupled  with  dry  room  conditions 
ensures  a  minimal  quantity  of  moisture  will  exist  in  the  final  product.  The  pertinent  processing 
rate  in  determining  the  resources  necessary  for  drying  is  the  total  amount  of  active  materials 
processed  per  year  (other  electrode  materials  are  approximately  proportional),  which  for  the 
baseline  plant  is  2,950,000  kg/y  or  3,275  kg/shift.  The  individual  electrodes  exiting  from  the 
electrode  slitting  process  are  separated  into  stacks  by  polarity,  loaded  into  vacuum  drying  ovens, 
dried  for  several  hours,  and  unloaded  directly  into  the  dry  room.  The  estimated  resources  to  meet 
these  needs  are  the  following: 


Electrode  Drying 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m 

Dryer  capacity 
Number  of  dryers 
Maximum  rate 

2,950,000  kg/y 
active  material 

2  per  shift 

1 .6  mil$  total 

600  kg/shift 

8 

4,320,000  kg/y 

300 

*Total  cost  including  installation 


5.3.8  Control  Laboratory 

The  purpose  of  the  control  laboratory  is  to  ensure  that  the  raw  materials  and  the  electrodes  being 
fabricated  meet  specifications.  Laboratory  personnel  collect  or  supervise  collection  of  samples 
and  carry  out  analyses.  The  estimated  resources  to  meet  these  needs  are  the  following: 
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Rate  Factor 

Direct  Labor 

Capital  Equip.* 

- * — 

Plant  Area,  m 

Control  Lab 

869,000  kWh/y 

4  per  shift 

1 .5  mil$  total 

300 

*Total  cost  including  installation 


5.3.9  Cell  Stacking 

The  cells  are  assembled  in  four  steps,  which  are  carried  out  in  a  dry  room.  The  first  of  these  steps 
is  cell  stacking.  The  primary  rate  factor  that  determines  the  cost  for  all  steps  in  cell  assembly  is 
the  number  of  cells  assembled  per  year.  For  cell  stacking  an  additional  cost  factor  is  the  capacity 
of  the  cells;  large  cells  usually  require  more  electrodes  of  larger  area  and  thus  a  more  capable, 
faster  cell  stacking  machine.  The  method  used  to  determine  the  extra  costs  of  stacking  equipment 
is  detailed  in  Table  5.4.  The  capacity  of  the  cells  is  deemed  to  have  only  a  minor  effect  on  the 
other  steps  in  cell  assembly  and  is  not  taken  into  account  for  those  steps.  The  electrodes  are 
inserted  in  a  folded  separator  sheet,  the  positive  electrodes  tabs  protrude  on  one  side  and  the 
negative  electrodes  tabs  on  the  other.  As  in  other  parts  of  the  plant,  excess  capacity  is  provided  to 
allow  catching  up  after  unscheduled  downtime.  The  estimated  resources  to  meet  these  needs  for 
the  baseline  plant  are  the  following: 


Cell  Stacking 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Stacking  rate 
Number  of  units 
Maximum  rate 

6,320,000  cells/y 

5  per  shift 

4.0  mil$  total 

5  cells/min 

4 

8,640,000  cells/y 

600 

*Total  cost  including  installation 


5.3.10  Current  Collector  Welding 

The  current  collector  tabs  for  the  negative  and  positive  electrodes  are  welded  to  their  respective 
terminals  by  ultrasonic  welding.  This  procedure  achieves  a  connection  of  near-zero  resistance 
and  avoids  overheating  the  electrodes  during  the  welding  process.  The  estimated  resources  to 
meet  these  needs  are  the  following: 


Tab  Welding 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m 

Cell  rate 

Number  of  units 
Maximum  rate 

6,320,000  cells/y 

5  per  shift 

4.0  mil$  total 

5  cells/min 

4 

8,640,000  cells/y 

600 

*Total  cost  including  installation 


5.3.11  Enclosing  Cell  in  Container 

The  aluminum  foil  in  the  pouch  container  is  sufficiently  thick  (100  microns  default  thickness)  to 
permit  the  use  of  stiff,  pre-shaped  pouch  halves.  The  pouches  are  assumed  to  be  purchased  as 
finished  parts.  Each  cell  is  enclosed  in  these  containers,  which  are  then  partially  sealed  prior  to 
injecting  electrolyte.  The  estimated  resources  to  meet  these  needs  are  the  following: 
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Enclosing  cells 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Cell  rate 

Number  of  units 
Maximum  rate 

6,320,000  cells/y 

3  per  shift 

3.0  mil$  total 

5  cells/min 

4 

8,640,000  cells/y 

600 

*  Total  cost  including  installation 


5.3.12  Electrolyte  Filling  and  Cell  Sealing 

At  this  station,  the  cells  are  evacuated,  filled  with  electrolyte  and  temporarily  sealed.  The 
estimated  resources  to  meet  these  needs  are  the  following: 


Filling  &  Is*  Seal 

Rate  Factor 

Direct  Labor 

Capital  Equip.* 

Plant  Area,  m2 

Cell  rate 

Number  of  units 
Maximum  rate 

6,320,000  cells/y 

5  per  shift 

5.0  mil$  total 

5  cells/min 

4 

8,640,000  cells/y 

900 

*Total  cost  including  installation 


5.3.13  Dry  Room  Management 

Excellent  dry-room  atmosphere  is  required  for  lithium-ion  cell  assembly.  A  maximum  dew  point 
temperature  of -40  °C  is  maintained  in  the  room.  The  load  on  the  dry-room  drying  apparatus  is 
determined  by  diffusion  of  water  vapor  through  the  walls,  entry  of  air  through  the  air  locks,  the 
number  of  workers  in  the  room,  and  the  need  to  admit  some  fresh  air  to  limit  the  build  up  of 
contaminants  such  as  electrolyte  solvent  vapor.  These  load  factors  are  approximately  a  function 
of  the  room  area.  Because  of  the  importance  of  the  proper  functioning  of  the  dry  room,  two 
workers  are  on  duty  at  all  times  to  monitor  its  performance.  The  equipment  for  circulation  and 
purification  of  the  dry  air  will  be  located  outside  of  the  plant  building,  adjacent  to  the  dry  room. 
The  estimated  resources  to  meet  these  needs  are  the  following: 


Operating 

Area 

Direct  Labor 

Capital  Equip.* 

- ^ - 

Air  Locks,  m 

Dry  Room 

3,000  m2 

2  per  shift 

20.0  mil$  total 

100 

*Total  cost  including  installation 


5.3.14  Formation  Cycling,  Final  Cell  Sealing  and  Charge  Retention  Testing 

Formation  cycling  is  expensive  because  it  takes  considerable  time  and  each  cell  must  be 
monitored  separately.  For  plants  to  be  operated  in  2020,  we  expect  some  improvements  from 
present  day  operations  because  of  the  urgency  to  improve  and  thus  save  cost.  We  project  that  the 
entire  formation  cycling  and  testing  can  be  done  in  two  shifts.  These  operations  consist  of 
charging  the  cell,  discharging  to  full  depth  to  measure  capacity  and  impedance,  followed  by  fully 
recharging  the  cells.  These  tests  will  be  carried  out  in  large  temperature  controlled  cycling  units 
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that  test  500  cells  simultaneously,  monitor  each  cell  and  automatically  identify  failed  cells.  The 
capital  cost  of  the  cycling  equipment  is  primarily  a  function  of  the  annual  number  of  cells  to  be 
tested,  but  to  a  lesser  extent  on  the  capacity  of  the  cells. 

The  short-term  testing  described  above  does  not  detect  cells  that  have  self-discharge  rates  that 
are  slightly  above  normal,  which  could  lead  to  catastrophic  failures  later.  To  detect  such  defects, 
the  cell  charge  is  topped  off  and  the  cells  are  stored  for  two  weeks  and  then  checked  for  loss  of 
charge.  Most  of  the  test  period  is  spent  in  large  racks  in  compact  arrays,  without  electronic 
monitoring.  Incidentally,  the  two-week  long  self-discharge  testing  requires  less  floor  space  than 
for  formation  cycling,  which  lasts  only  two  shifts. 

The  final  cell  sealing  occurs  between  the  formation  cycling  and  charge-retention  storage  test. 
Gas  generated  during  formation  cycling  may  accumulate  in  the  reservoir  space  that  was  created 
during  the  temporary  sealing  step.  This  gas  is  removed  by  creating  the  final  seal  below  the 
reservoir  and  trimming  off  the  unwanted  portion. 


The  estimated  resources  to  meet  these  needs  are  the  following: 


Rate  Factor 

Direct 

Labor 

Capital  Equip.* 

Plant  Area, 
m2 

Formation  Cycling 

Cell  capacity 

Number  of  cyclers 

Cells  per  cycler 

Length  of  test 

Testing  capacity 

6,320,000  cells/y 

8  per  shift 

30.0  mil$  total 

40  Ah 

35 

500 

2  shifts 

7,875,000  cells/y 

2200 

Final  Cell  Sealing 

6,320,000  cells/y 

2  per  shift 

2.0  mil$  total 

450 

Charge  Retention 

Testing  rack  capacity 
Racks  per  stack 

Number  of  racks 

Length  of  test 

Testing  capacity 

6,320,000  cells/y 

3  per  shift 

4.75  mil$  total 
500  cells 

5 

750 

14  days 
8,040,000 

900 

*  Total  cost  including  installation 


5.3.15  Module  and  Battery  Assembly 

Approximately  5%  of  the  cells  are  expected  to  fail  the  formation  cycling  and  charge-retention 
tests  and  these  are  sent  to  the  Rejected  Cell  and  Scrap  Recycle  section.  The  accepted  cells 
(6,000,000  finished  cells  per  year)  are  assembled  into  modules  by  attaching  the  terminals 
through  laser  welding  or  mechanical  joining  with  spring  loaded  devices.  Electronic  circuit  packs 
are  attached  that  occupy  about  the  same  volume  as  a  cell.  An  aluminum  heat  conductor  is  placed 
around  every  cell.  These  operations  are  carried  out  at  four  automated  stations  each  capable  of 
handling  about  280  cells  per  hour.  For  the  module  design  being  cost  estimated  in  this  model,  the 
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module  is  enclosed  in  an  air-tight  aluminum  container  by  double  seaming.  The  processing  rate 
that  determines  the  cost  of  module  assembly  is  the  number  of  finished  cells  that  must  be  handled 
per  year. 

The  finished  modules  are  assembled  into  battery  packs  with  the  aid  of  automated  stations.  The 
total  cost  of  these  stations  is  dependant  mainly  on  the  number  of  battery  packs  to  be  assembled 
per  year  (100,000  for  the  baseline  plant),  but  to  a  lesser  extent  on  the  number  of  modules  per 
pack.  After  assembly,  the  packs  are  moved  to  testing  stations  where  they  are  discharged  as  a  final 
check  of  impedance  and  to  lower  the  state  of  charge  to  a  level  suitable  for  shipping.  The 
estimated  resources  to  meet  these  needs  are  the  following: 


Rate  Factor 

Direct 

Labor 

Capital  Equip.* 

Plant  Area, 
m2 

Module  Assembly 

6,000,000  cells/y 

6  per  shift 

6.0  mil$  total 

600 

Number  of  stations 

4 

Cells/h/station 

280 

Capacity 

8,060,000  cells/y 

Battery  Pack  Assembly 

100,000  packs/y 

3  per  shift 

3.0  mil$  total 

450 

Modules/pack 

4 

Number  of  stations 

3 

Packs/h/station 

6 

Capacity 

130,000  packs 

Battery  Pack  Testing 

100,000  packs/y 

3  per  shift 

3.0  mil$  total 

450 

5.3.16  Rejected  Cell  and  Scrap  Recycle 

Scrap  is  generated  in  preparing  the  electrodes  and  by  the  rejection  of  5%  of  the  cells  that  go 
through  formation  cycling  and  charge-retention  tests.  This  scrap  is  gathered  and  packaged  for 
shipment  for  recycling  of  the  materials  having  value.  No  credit  is  taken  for  the  value  of  the  scrap 
in  this  model  except  that  the  costs  of  gathering,  sorting,  packaging  and  shipping  are  understated 
by  about  that  value.  The  main  factor  in  determining  the  cost  of  scrap  recycle  is  the  number  of 
cells  rejected,  which  have  to  be  disassembled  to  recover  the  scrap,  a  labor  intensive  process.  The 
yields  of  materials  in  the  various  processing  steps  are  shown  in  Table  5.5. 


Table  5.5  Materials  yields  during  electrode  and  cell  fabrication 


Material 

Material 

Mixing 

Coating 

Electrode 

Slitting 

Cell 

Stacking 

Electrolyte 

Filling 

Total 

Positive  Electrode 

99 

95 

99 

99 

92.2 

Negative  Electrode 

99 

95 

99 

99 

92.2 

Positive  Current  Coll. 

99 

92 

99 

90.2 

Negative  Current  Coll. 

99 

92 

99 

90.2 

Separator 

98 

98.0 

Electrolyte 

94 

94.0 

The  estimated  resources  needed  for  scrap  recycle  are  the  following: 
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Rate  Factor 

Direct 

Labor 

Capital  Equip.* 

Plant  Area,  m 

Scrap  Recycle 

Scrap  rate 

6,320,000  cells/y 

5  per  shift 

2.5  mil$  total 
441  kg/shift 

600 

5.3.17  Baseline  Plant  Summary 

The  processing  rates  and  the  primary  cost  factors  for  the  baseline  plant  are  summarized  in  Table 
5.4.  The  main  cost-determining  rate  of  processing  for  each  step  is  shown  in  the  second  column. 
The  requirements  for  direct  labor,  capital  equipment  and  plant  area,  which  are  shown  in  detail  in 
the  subsections  above,  are  summarized  in  the  table.  It  is  seen  that  the  plant  requires  a  total  of  90 
workers  per  shift,  $127,450,000  worth  of  capital  equipment,  and  15,425  square  meters  of  plant 
area  to  manufacture  the  baseline  battery  at  a  rate  of  100,000  battery  packs  per  year. 


5.4  Adjustment  of  Costs  for  Varying  Production  Volumes 

Production  volume  may  affect  the  end  price  of  the  battery  in  two  distinct  ways.  First,  the  user  of 
the  model  may  change  the  annual  production  volume  and  every  processing  step  will  be  affected. 
Somewhat  differently,  as  the  performance  requirement  and  thus  design  is  changed,  the 
production  of  individual  steps  will  change  in  non-uniform  ways.  As  noted  in  Table  5.4,  there  are 
many  processing  rates  that  must  be  considered  in  addition  to  the  overall  number  of  battery  packs 
manufactured  per  year.  Each  of  these  rates  affects  the  costs  of  one  or  more  steps  in  the  process 
and  may  have  no  effect  upon  the  costs  of  other  steps  in  the  process.  For  instance,  when  the  user 
of  the  model  increases  the  power  of  the  battery  packs  without  increasing  the  number  of  cells  or 
their  capacity,  the  model  increases  the  area  of  the  cells  and  decreases  the  electrode  coatings 
thicknesses.  Such  changes  would  result  in  an  increase  in  the  cost  of  the  coating  equipment,  the 
floor  area  occupied  by  the  equipment,  and  in  the  direct  labor  for  that  step  in  the  process.  It  would 
have  no  effect  on  the  cost  of  mixing  the  materials  to  be  coated  because  the  amounts  of  these 
materials  per  battery  back  are  unchanged  under  the  assumed  conditions. 

The  general  approach  to  cost  estimation  of  multiplying  a  known  cost  by  the  ratio  of  processing 
rates  raised  to  a  power  has  also  been  applied  to  the  capital  cost  of  individual  items  of 

•  49 

equipment. 


C  =  C0(R/R0f  (5.2) 

Here,  CQ  is  the  capital  cost  of  an  installed  equipment  item  designed  for  the  baseline  processing 
rate,  R0,  The  power  factor,  p,  relates  the  capital  investment  cost  and  the  processing  rate  for  the 
manufacturing  step. 

If  the  value  of  p  were  1 .0,  it  would  imply  that  the  cost  of  the  equipment  item,  or  the  equipment 
items  if  there  are  several  in  parallel,  would  be  directly  proportional  to  the  processing  rate. 
However,  the  value  of  p  for  the  cost  of  equipment  is  frequently  about  0.6  to  0.7  for  many 
manufacturing  process  steps  because  the  equipment  is  larger  for  the  higher  processing  rates  and 
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its  cost  is  less  than  if  it  were  directly  proportional  to  the  processing  rate.  For  process  steps 
requiring  the  addition  of  many  identical  pieces  of  equipment  for  scale  up,  such  as  may  be  true  for 
formation  cycling  of  battery  cells,  the  value  of  p  may  be  as  high  as  0.9.  The  value  of  p  is  unlikely 
to  reach  1 .0  because  the  equipment  cost  includes  installation,  for  which  there  is  some  savings 
even  in  installing  multiple  units  of  the  same  processing  capacity.  The  relationship  between  cost 
and  processing  rate  for  two-fold  and  three-fold  rate  changes  is  illustrated  in  Table  5.6. 

Table  5.6  The  effect  of  processing  rate  (R)  on  cost  for  various  scale  factors 


C/Co  =  (R/Rof 

Cost  Ratio,  C/C0 

Scale  Factor,  p 

R/R0  =  2 

R/R0  =  3 

0.25 

1.19 

1.32 

0.3 

1.23 

1.39 

0.4 

1.32 

1.55 

0.5 

1.41 

1.73 

0.6 

1.52 

1.93 

0.7 

1.62 

2.16 

0.8 

1.74 

2.41 

0.95 

1.93 

2.84 

1.0 

2.00 

3.00 

Similar  equations  have  been  applied  for  determining  the  effect  of  processing  rate  on  the  annual 
hours  of  labor  and  the  plant  area  required  for  a  manufacturing  step.  In  general,  the  value  of  p  is 
low  for  the  labor  equation,  usually  only  0.4  to  0.5,  because  only  a  relatively  small  addition  to  the 
labor  crew  permits  operation  of  larger  equipment  or  of  operating  several  more  units  of  the  same 
processing  capacity.24  The  value  of  p  for  the  plant  area  required  for  a  processing  step  is  slightly 
less  than  that  for  equipment.  The  floor  area  required  for  larger  equipment  or  for  more  equipment 
items  of  the  same  size  is  proportionately  less  than  the  increase  in  the  processing  rate  because  of 
the  more  efficient  use  of  the  space  occupied  by  the  equipment  and  the  savings  in  aisle  area. 

The  value  of  the  scale  factors  (i.e.  p  factors)  for  labor,  capital  equipment,  and  floor  area  were 
estimated  for  each  of  the  processing  steps  (Table  5.4).  The  scale  factors  selected  for  the  direct 
labor  requirement  are  usually  only  0.4  to  0.5,  which  indicates  considerable  unit  cost  reduction  for 
increasing  the  plant  throughput. 

For  most  processing  steps,  increasing  the  processing  rate  beyond  that  in  the  baseline  plant  would 
result  in  a  decision  to  increase  automation  or  use  faster  equipment  to  mitigate  the  costs  of  higher 
levels  of  throughput.  Decreasing  the  processing  rate  would  have  the  opposite  effect.  Some  steps 
in  the  process  such  as  cell  stacking,  welding  of  current  collectors,  and  formation  cycling  do  not 
appear  to  be  easily  automated  beyond  the  level  intended  in  the  baseline  plant  and,  thus  require  a 
higher  value  for  the  scale  factor  of  0.8.  This  higher  scale  factor  results  in  achieving  fewer 
reductions  in  the  cost  per  battery  pack  with  increasing  production  volume.  Additionally,  a  higher 
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p  factor  results  in  a  less  severe  penalty  for  lower  production  scale  for  an  individual  step  in  the 
process. 

There  are  five  steps  for  which  the  cost  of  the  capital  equipment  is  affected  by  other  factors  than 
the  main  processing  rate  for  the  process  step.  These  are  discussed  in  the  footnotes  at  the  bottom 
of  Table  5.4.  For  these  steps,  the  costs  that  have  been  adjusted  for  the  changes  in  the  processing 
rate  from  the  baseline  rate  are  further  adjusted  to  take  into  account  the  other  cost  factors.  The 
cost  of  the  coating  equipment  is  adjusted  for  the  amount  of  solvents  to  be  driven  off  of  the 
positive  and  negative  electrodes;  thicker  coatings  need  longer,  more  expensive  ovens  to  drive  off 
the  additional  binder  solvent  or  the  coater  most  be  operated  at  lower  speeds.  The  cost  of  the  cell 
stacking  equipment  and  that  of  the  formation  cycling  equipment,  for  which  the  main  cost  factor 
in  both  cases  is  the  number  of  cells  to  be  fabricated  annually,  are  also  adjusted  for  the  capacity  of 
the  cells;  larger  cells  require  more  expensive  equipment.  The  cost  of  the  capital  equipment  for 
battery  assembly  is  primarily  a  function  of  the  number  of  cells  in  the  battery,  but  it  is  also  a 
function  of  the  number  of  modules  that  must  be  interconnected.  This  dependence  is  accounted 
for  in  the  model  with  an  additional  multiplying  factor. 

A  breakdown  of  the  baseline  plant  capital  equipment  costs  listed  in  Table  5.4  is  illustrated  in  Fig. 
5.3.  The  largest  costs  for  capital  equipment  are  for  formation  cycling  and  testing,  cell  assembly 
in  the  dry  room  and  electrode  coating.  These  capital  costs  are  likely  to  be  dominant  in  any 
lithium-ion  battery  plant  in  the  near  future. 


29% 


Receiving  and  shipping 
Materials  preparation 
Electrode  coating 
Calendering 
Materials  handling 
Electrode  slitting 
Vacuum  drying 
Control  laboratory 
Cell  assembly  in  dry  room 
Formation  cycling  and  testing 
Module  and  pack  assembly 
Rejected  cell  and  scrap  recycle 


Figure  5.3  Breakdown  of  installed  capital  equipment  costs  for  the  baseline  plant 
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5.5  Plant  Investment  Costs 

In  this  model,  the  calculated  investment  costs  are  defined  as  those  directly  related  with  building 
and  operating  the  plant  (Table  5.6).  Other  costs  that  may  require  investment,  such  as  research 
and  development,  are  added  separately  to  the  unit  cost  of  the  battery.  The  largest  investment  cost 
is  for  the  installed  capital  equipment.  Each  cost  item  for  the  battery  under  design  is  adjusted  from 
the  estimate  of  the  baseline  plant.  The  plant  cost  is  done  in  a  similar  way  with  a  cost  of  $3,000 
per  square  meter  ($280/sq.  ft)  including  land  and  utilities.  The  high  cost  for  land  and  utilities 
accounts  for  both  the  area  of  the  manufacturing  facility  as  well  as  other  land  requirements  such 
as  office  buildings  and  waste  water  treatment  requirements.  Launch  costs  include  plant  start-up, 
employee  training  and  materials  that  are  lost  or  recycled  in  early  stages  of  production,  beyond 
the  normal  amounts.  Launch  costs  are  estimated  to  be  5  %  of  annual  materials  costs  plus  10  %  of 
annual  direct  labor  and  variable  overhead  (Section  5.6).  Working  capital  is  needed  to  cover  the 
costs  of  payroll,  receivables,  and  the  inventories  of  raw  materials,  work  in  progress  and  finished 
product.  These  working  capital  costs  are  partially  offset  by  bills  that  are  payable.  We  estimate 
the  working  capital  to  be  15  %  of  the  annual  variable  costs. 

Table  5.6  Battery  pack  manufacturing  investment  costs 


Investment  Costs 

Description 

Method  of  Calculation 

Capital  Equipment 

Equipment  costs  including 
installation 

Estimates  of  costs  for  each 
processing  step  at  baseline  rates 
adjusted  for  actual  rates. 

Plant  Floor  Space 

Space  includes  aisles  and  space 
for  unfinished  processing 
inventory  plus  land  and  utility 
costs. 

Estimates  of  costs  for  each 
processing  step  at  baseline  rates 
adjusted  for  actual  rates. 

Launch  Costs 

Plant  start-up,  training,  out-of 
spec  product. 

5%  of  annual  materials  cost, 

10%  of  direct  labor  plus 
variable  overhead. 

Working  Capital 

Cash  to  meet  payroll, 
receivables,  inventories  of  raw 
materials  and  of  unfinished  and 
finished  product,  minus 
payables. 

15%  of  annual  variable  costs. 

5.6  Unit  Costs  for  Battery  Pack 

The  unit  costs  of  the  battery  pack  are  calculated  as  summarized  in  Table  5.7. 

5.6.1  Variable  Costs 

The  costs  of  the  materials  and  purchased  items  are  based  on  the  costs  discussed  in  section  5.2, 
and  the  annual  amounts  of  materials  are  adjusted  for  the  yields  of  materials  (section  5.3)  and 
yield  of  cells.  The  direct  labor  is  the  sum  of  the  labor  cost  for  each  step  in  the  process,  which  are 
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each  calculated  for  the  baseline  plant  and  adjusted  for  the  rate  associated  with  the  battery  under 
study.  Variable  overhead  is  the  cost  of  indirect  materials  and  labor,  utilities,  and  plant 
maintenance.  It  is  estimated  to  cost  40  %  of  direct  labor  costs  and  20  %  of  depreciation. 

5.6.2  Fixed  Expenses 

Fixed  expenses  include  General,  Sales,  and  Administration  (GSA),  research  and  development, 
and  depreciation.  The  cost  of  GSA  includes  the  plant  office,  taxes  on  income  and  property,  cost 
of  sales  and  insurance.  It  is  estimated  by  the  model  as  25  %  of  direct  overhead  and  depreciation. 
Research  and  development  (R&D)  must  be  carried  out  to  ensure  that  the  battery  packs  that  are 
produced  in  the  plant  and  the  means  of  production  continue  to  be  competitive  in  the  world 
market  with  respect  to  performance  and  price.  The  greater  the  investment  in  the  plant  and  its 
equipment,  the  greater  is  the  need  to  be  successful  in  the  R&D  effort.  Thus,  the  expenditure  has 
been  set  at  40  %  of  the  depreciation  expense.  Depreciation  expense  provides  funding  available 
for  future  investment  in  this  plant  or  another  venture  to  replace  deteriorating  plant  and 
equipment.  The  equipment  and  plant  are  depreciated  at  straight-line  rates  for  6-year  life  (16.7  % 
per  year)  and  20-year  life  (5  %  per  year). 


Table  5.7  Unit  cost  of  battery  pack 


Variable  Costs 

Description 

Method  of  Calculation 

Materials  and  Purchased 
Items 

All  materials  and  purchased 
items  in  finished  product  and 
lost  in  processing. 

Based  on  prices  of  materials, 
cost  equations  for  purchased 
items  and  yields. 

Direct  Labor 

Labor  costs  for  operations  and 
immediate  supervision. 

Estimates  of  costs  for  each 
processing  step  at  baseline  rates 
adjusted  for  actual  rates. 

Variable  Overhead 

Indirect  materials,  labor, 
utilities,  plant  maintenance 

40%  of  direct  labor  cost  plus 

20%  of  depreciation 

Fixed  Expenses 

General,  Sales,  and 
Administration  (GSA) 

Plant  office,  taxes  on  income 
and  property,  cost  of  sales  and 
insurance  expenses. 

25%  of  direct  labor  and  variable 
overhead  plus  25%  of 
depreciation. 

Research  and  Development 

On-going  research  needed  to 
upgrade  product  and  maintain 
competitive  position. 

40%  of  depreciation 

Depreciation 

Provides  funds  for  new 
investments  to  replace  those  in 
current  equipment  and  plant. 

16.7%  of  capital  equipment  cost 
plus  5%  of  plant  floor  space 
cost. 

Profit 

Return  on  invested  capital  after 
taxes. 

5%  of  total  investment  costs. 

Warranty 

Funds  set  aside  for  reimbursing 
customers  for  battery  pack 
failures. 

5.6%  added  to  price  based  on 
present  worth  of  projected 
payments. 
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5.6.3  Profits 

The  profit  goal  for  this  type  of  venture  varies  with  the  financial  structure  of  the  company, 
especially  regarding  long-term  debt.  For  the  model,  the  profit  is  set  to  provide  a  5  %  return  on 
the  total  investment,  which  is  an  approximate  average  for  mature  manufacturing  as  vehicle 
battery  production  is  expected  to  be  in  2020.  In  general,  the  chosen  cost  structure  and  the 
resulting  margin  are  similar  to  a  Tier  1  supplier  in  the  automotive  industry. 

5.6.4  Battery  Pack  Warranty  Costs 

If  a  battery  module  or  an  entire  pack  fails,  the  replacement  will  cost  much  more  than  the  original 
price  paid  by  the  OEM.  It  is  important  that  such  events  are  rare,  but  provision  must  be  made  to 
reimburse  the  vehicle  owner,  especially  in  the  early  years  of  the  projected  battery  life.  The  extra 
costs  of  replacing  the  battery  will  result  from  labor  for  testing  and  replacing  the  battery, 
inventory  costs  for  stocking  replacement  batteries,  and  servicing  the  battery  controller  if  the  new 
battery  is  slightly  different  than  the  old  battery.  It  is  likely  that  the  battery  manufacturer  will  be 
responsible  for  the  cost  of  the  new  battery,  which  we  assume  will  be  equal  to  the  cost  of  the 
original  battery.  The  other  costs  of  replacing  the  battery,  to  the  extent  that  they  are  covered  by 
the  warranty,  are  assumed  here  to  be  covered  by  the  automobile  manufacturer  and  the  dealer. 

The  goal  for  average  battery  life  is  15  years  and  a  warranted  life  of  10  years,  with  full 
replacement  in  the  first  five  years  and  shared  cost  of  replacement  for  the  last  five  years  seems 
appropriate.  The  vehicle  owner  would  pay  an  increasing  share  of  the  cost  from  between  0  %  at  5 
years  to  100  %  at  10  or  more  years.  With  these  assumptions,  the  cost  to  the  battery  manufacturer 
will  be  equal  to  the  present  worth  of  the  future  costs  of  the  new  battery  or  modules  as  provided  in 
the  warranty.  The  rate  of  battery  failure  will  vary  over  the  life  of  the  battery  with  a  slightly 
higher  rate  early  in  life,  then  a  low  failure  rate  followed  by  a  gradually  increasing  failure  rate. 

For  purposes  of  calculation  we  assume  a  failure  rate  of  1 .0  %  per  year  throughout  the  warranty 
period.  With  an  internal  rate  of  return  of  8  %  and  calculated  on  a  monthly  basis,  the  present  value 
of  the  future  costs  would  be  about  5.6  %  of  the  price  of  the  battery  before  adding  the  warranty 
cost. 


5.7  Summary  of  Baseline  Battery  Cost 

The  spreadsheet  version  of  the  model,  which  is  discussed  in  more  detail  in  sections  6  and  7, 
provides  a  summary  sheet  which  is  illustrated  in  Table  5.8  for  the  cost  of  the  baseline  battery  and 
that  of  two  others.  This  breakdown  of  the  battery  costs,  with  a  brief  summary  of  the  design 
values,  illustrates  the  effects  of  the  cost  factors.  The  second  battery  has  twice  the  power  of  the 
baseline  battery  and  the  third  battery  has  the  same  power  as  the  baseline  battery,  but  twice  the 
capacity.  The  number  of  cells  is  the  same  for  each  battery.  The  energy  storage  is  slightly  higher 
for  the  battery  with  double  power  because  the  voltage  would  be  slightly  higher  during  the 
discharge  to  determine  capacity.  The  battery  with  double  the  capacity  has  fewer  electrodes  which 
are  longer  and  wider,  because  the  cell  thickness  is  maintained,  resulting  in  higher  resistance  in 
the  current-collector  staicture.  The  higher  impedance  lowers  the  voltage  during  the  discharge 
capacity  measurements  and  results  in  slightly  less  than  twice  the  energy  storage  of  the  baseline 
battery. 
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Table  5.8.  Summary  of  results  for  cost  of  baseline  battery  and  that  of  similar  batteries  with 
double  the  power  and  double  the  capacity  of  the  baseline  battery 


Baseline 

Double  Power 

Double  Capacity  : 

Double  Modules  : 

Calculated  Battery  Parameters 

Battery  energy  storage,  kWh 

8.7 

8.8 

17.3 

17.4 

Battery  power  at  target  %  OCV,  kW 

50.0 

100.0 

86.9 

100.0 

Required  battery  power,  kW 

50.0 

100.0 

50.0 

100.0 

Capacity,  Ah 

40 

40 

80 

40 

Number  of  ceiis 

60 

60 

60 

120 

Battery  weight,  kg 

59.1 

72.4 

108.2 

116.0 

Battery  volume,  L 

31.2 

37.1 

55.2 

59.7 

Weight  and  Volume  of  Components  Exterior  to  Battery 

Weight,  kg 

11.0 

9.0 

11.0 

9.0 

Volume,  L 

5.6 

4.0 

5.6 

4.0 

Cooling  system  power  requirement,  W 

1,760 

649 

857 

724 

Vehicie  electric  range,  miles 

20.3 

20.5 

40.5 

40.6 

Investment  Costs 

Capital  equipment  cost  including  installation,  mi!$ 

127 

149 

161 

212 

Building,  Land  and  Utilities 

Area,  m2 

15,374 

18,165 

19,204 

24,284 

Cost,  $/m2 

3,000 

3,000 

3,000 

3,000 

Building  investment,  mil$ 

46.1 

54.5 

57.6 

72.9 

Launch  Costs 

Rate:  5%  of  direct  annual  materials  +  10%  of  other  annual  costs 
Total,  miliion$ 

10.62 

13.11 

17.05 

19.30 

Working  capital  (30%  of  annual  variable  costs),  mi!$ 

28.78 

35.80 

47.53 

53.28 

Total  investment,  mil$ 

212.53 

252.58 

283.32 

357.74 

Unit  Cost  of  Battery  Pack,  $ 

Variable  Cost 

Materials  and  Purchased  Items 

Cell  materials 

1,302 

1,739 

2,452 

2,547 

Cell  purchased  Items 

63 

66 

74 

110 

Module 

202 

205 

237 

399 

Battery  pack 

148 

141 

164 

187 

Total 

1,714 

2,151 

2,927 

3,243 

Direct  Labor 

Electrode  processing 

35 

51 

47 

50 

Cell  assembly 

26 

26 

26 

39 

Formation  cycling,  testing  and  sealing 

17 

17 

17 

26 

Module  and  battery  assembly 

16 

16 

16 

22 

Cell  and  materials  rejection  and  recycling 

6 

6 

6 

11 

Receiving  and  shipping 

8 

8 

11 

11 

Control  laboratory 

5 

5 

7 

7 

Total 

113 

129 

130 

165 

Variable  Overhead 

92 

107 

112 

144 

Total  Variable  Cost 

1,919 

2,387 

3,169 

3,552 

Fixed  Expenses 

General,  Sales,  Administration 

110 

128 

135 

175 

Research  and  Development 

94 

110 

119 

156 

Depreciation 

235 

276 

297 

390 

Total  Fixed  Expenses 

438 

514 

551 

721 

Profits  after  taxes 

106 

126 

142 

179 

Total  unit  cost  per  battery  not  including  warranty,  $ 

2,463 

3,027 

3,861 

4,452 

Summary  of  Unit  Costs,  $ 

Materials 

1,302 

1,739 

2,452 

2,547 

Purchased  Items  not  including  cooling  system 

412 

413 

475 

696 

Direct  Labor 

113 

129 

130 

165 

Variable  Overhead 

92 

107 

112 

144 

General,  Sales,  Administration 

110 

128 

135 

175 

Research  and  Development 

94 

110 

119 

156 

Depreciation 

235 

276 

297 

390 

Profit 

106 

126 

142 

179 

Warranty  (includes  battery  pack  only) 

138 

170 

216 

249 

Price  to  OEM  for  battery  pack,  $ 

2,601 

3,196 

4,078 

4,701 

Pack  integration  (BMS  &  Disconnects),  $ 

395 

395 

395 

475 

Estimated  cost  to  OEM  for  thermal  management,  $ 

360 

240 

280 

240 

Total  cost  to  OEM  for  complete  battery  system,  $ 

3,356 

3,831 

4,753 

5,416 
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Doubling  the  power  does  not  add  as  much  cost  to  the  materials  and  purchased  parts  as  doubling 
the  cell  capacity.  Most  of  the  labor  costs  for  the  three  batteries  are  similar  with  the  major 
difference  being  for  the  labor  cost  for  electrode  processing.  The  double  power  battery  requires 
greater  labor  costs  principally  for  coating  the  larger  electrode  area.  Capital  equipment  and 
depreciation  costs  are  higher  for  both  the  high  power  and  high  capacity  battery  packs.  The 
increases  in  capital  equipment  cost  for  the  high-power  battery  are  for  coating,  calendering, 
materials  handling  and  vacuum  drying  equipment.  For  the  high-capacity  battery,  the  main 
additional  capital  equipment  costs  are  for  the  materials  mixing,  binder  solvent  recovery,  cell 
stacking  and  formation  cycling  steps  in  the  process. 

Overall,  doubling  the  power  of  the  battery  increases  the  price  by  only  23  %.  Doubling  the 
capacity  of  the  cells  increases  the  cost  by  57  %,  considerably  more  than  for  doubling  the  power. 
Alternatively,  doubling  the  number  of  baseline  cells  and  modules  within  a  larger  battery  jacket 
(two  rows  of  modules  instead  of  one,  twice  the  voltage,  energy,  and  power)  would  increase  the 
cost  by  81  %. 


The  summary  of  unit  costs  for  the  baseline  battery  pack,  which  is  shown  at  the  bottom  of  Table 
5.8,  is  illustrated  in  Fig.  5.4.  The  materials  and  purchased  items  are  the  largest  costs  for  the 
battery.  For  larger  levels  of  production,  these  costs  are  even  more  dominant  because  the  scale 
factors  for  these  items  are  close  to  one. 


■  Materials 

■  Purchased  Items  not  including 
cooling  system 

0  Direct  Labor 

■Variable  Overhead 

■  General,  Sales,  Administration 

■  Research  and  Development 

■  Depreciation 

■  Profit 

■Warranty  (includes  battery  pack 
only) _ i _ 


Figure  5.4  Breakdown  of  unit  costs  for  baseline  battery  with  total  price  to  OEM  of  $2600.  The 
total  cost  to  the  OEM,  including  pack  integration  components,  is  $3,360. 
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6  Description  of  the  Spreadsheet  Model  and  Instructions  for  Use 

6.1  Background 

Historically,  the  model  has  been  based  on  Microsoft  ®  Office  Excel  spreadsheets.  The  flexibility 
afforded  by  a  spreadsheet  approach  has  been  extremely  useful  to  the  development  of  the 
calculations.  Until  now,  the  model  had  been  in  a  constant  state  of  development.  Changes  to 
parameters  and  equations  were  made  rapidly  and  frequently.  The  publication  of  this  report 
represents  the  first  time  a  version  of  the  model  will  be  “frozen”  for  open  distribution  to  the 
public.  Advances  will  continue  to  be  made  with  the  model,  such  as  those  discussed  in  the  last 
section  of  this  report.  However,  distributions  of  the  revised  model  will  be  made  in  an  orderly 
fashion  rather  than  the  continuous  improvement  approach  taken  over  the  last  number  of  years. 

6.2  Instructions 

The  following  subsections  are  a  brief  explanation  of  how  one  may  operate  the  spreadsheet  based 
model.  The  user  is  advised  to  save  the  original  document  separately  as  a  back-up  copy. 
Corruption  of  the  calculation  is  possible  and  will  likely  occur  during  use  by  someone  unfamiliar 
with  the  model. 

6.2.1  Enabling  Calculation 

This  Microsoft®  Office  Excel  workbook  requires  the  use  of  iteration.  To  enable  this  feature  in 
Office  2003,  go  to  the  “Tools”  drop-down  menu  and  select  “Options.”  On  the  calculation  tab, 
check  the  box  next  to  “Iteration”  and  change  the  maximum  number  of  iterations  to  1000  (Figure 
6.1).  Perhaps  most  importantly,  ensure  the  calculation  is  set  to  automatic  and  not  manual.  If  the 
iteration  is  not  turned  on,  the  software  will  present  an  error  complaining  about  circular 
references.  If  the  model  is  opened  while  a  different  Excel  spreadsheet  is  in  use,  the  software  will 
also  warn  of  an  error.  Simply  close  all  Excel  windows  except  for  the  model;  alternatively,  one 
could  re-enable  the  iterative  function  as  discussed  above.  In  newer  versions  of  Excel  such  as  the 
Office  2010  edition,  the  iterative  function  may  be  enabled  by  going  to  File  >  Options  > 
Formulas. 
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Figure  6.1  Automatic  iteration  must  be  enabled  for  the  spreadsheet  model  to  function.  The  top 
screen  shot  was  taken  from  Microsoft  ®  Office  Excel  2003  edition  and  the  lower  image  is  from 
the  2010  edition. 
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6.2.2  System  Selection  Worksheet 


The  cell  chemistry  is  selected  by  copying  the  system  designated  at  the  top  of  a  column,  for 
instance  NCA-G  in  cell  F3,  pasting  it  into  cell  E3  (Figure  6.2).  Any  of  the  values  in  row  E  can  be 
overridden  by  entering  the  desired  value  in  column  L.  For  example,  the  maximum  electrode 
thickness  may  be  overridden  by  placing  a  new  value  in  cell  L53.  The  selection  of  the  cell 
chemistry  also  includes  the  associated  prices  at  the  bottom  of  the  page.  These  prices  can  also  be 
overridden  by  entering  the  desired  values  in  column  L.  A  full  screen  shot  of  the  system  selection 
worksheet  is  in  Figure  6.3.  An  alternative  cell  couple,  NMC333-G,  is  pasted  into  column  O  as  an 
example  of  another  commercially  relevant  battery  chemistry. 
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Figure  6.2  The  specific  cell  chemistry  for  the  battery  design  is  selected  on  the  System  Selection 
worksheet.  Any  value  may  be  overridden  by  entering  a  value  in  column  L. 


6.2.3  Battery  Design  Worksheet 

The  Battery  Design  worksheet  designs  five  or  more  batteries  for  any  type  of  electric-drive 
vehicle  (Figure  6.4-6.6).  The  calculated  designs  are  specific  for  the  end  batteries  requirements 
specified  by  the  user.  From  the  result,  the  amounts  of  materials  and  the  purchased  items  required 
for  manufacture  are  easily  available  to  be  used  in  the  manufacturing  cost  calculations  found  on 
subsequent  worksheets.  Although  a  cell  and  module  format  is  assumed,  the  exact  format 
(prismatic,  pouch,  can,  etc)  of  the  battery  does  not  have  a  dominant  effect  on  the  cost  for  a  set 
cell  chemistry  system.  Our  experience  teaches  us  that  the  amounts  of  electrode  materials  and  the 
number,  capacity  and  electrode  area  of  the  cells,  are  the  determining  cost  factors.  Nevertheless,  a 
specific  design  format  was  selected  and  is  shown  on  the  Cell  Design  worksheet  to  provide  a  basis 
for  calculating  the  entire  cell  and  battery  related  costs. 
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22  Electrolyte  .  L 

23  Positive  terminal  assembly  g 

24  Negative  terminal  assembly,  g 

25  Thickness  of  cell  container  aluminum  lays-,  pm 

26  Thickness  of  cell  container  (PET-AI-PP)  pm 

27  Density  of  cel!  container.  g/cm3 
2S  Cell  container  (PET-Ai-PP).  g 
29  Cell  mass,  g 

39  Lengthlo  vdtn  ratio  for  positive  electrode 

31  Cell  thickness  mm 

32  Thickness  of  cell  edge  from  positive  electrode  to  outside  of  fold,  mm 

33  Thickness  of  terminal  material,  mm 

34  Top  of  positive  electrode  to  top  of  terminal,  mm 
36  Cell  Capacity  Parameters 

36  Positive  active  material  capacity  "mAb/g: 

37  Positive  electrode  capacity,  Ah/cnr 

38  Negative  active  material  capacity,  rrsAh/g:  1 

39  Negative  electrode  capacity.  Ah/cm3 

40  Negative  to  positive  capacity  ratio  after  formation 

41  Ceil  Voltage  and  Resistance  Parameters _ 

42  -  OCV  at  foil  power.  V 

43  Open  circuit  voltage  average  for  discharge,  V 

44  Electrode  system  ASI  for  energy.  ohm-cnV 

45  Excess  negative  ares.  % 
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47  Cefl  terminal  contact  voltage  toss.  %  of  ceil  OCV 

48  Rate  of  terminal  temperature  rise  at  full  power.  cC/sec 

49  Target  %  OCV  at  full  power 

50  %  OCV  at  full  power  adjusted  for  thickness  limit 

Battery  Input  Parameters 

Vehicle  type  (microHEV,  HEV-HP,  PHEV,  EV)  [ 

53  Duration  of  power  burst  (10  or  2).  s 

54  Battery  power,  kW 

55  Number  of  cells  pet  module 

56  Number  of  ceils  in  parallel 
b~  Number  of  modules  in  row 

58  Number  of  rows  of  modules 

59  Number  of  modules  per  battery 
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51  Voltage  drop  for  bus  bar  for  packs  with  one  row  of  modules.  V 
32  Battery  pack  insulation  thickness,  mm 

S3  Battery  jacket  total  thickness  mm 

64  Number  of  batteries  manufactured  per  year 
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Figure  6.4  Top  portion  of  Battery  Design  worksheet. 
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56  Battery  Performance  and  Design  Input 
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Figure  6.5  Middle  portion  of  Battery  Design  worksheet 
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The  Battery  Design  worksheet  automatically  receives  input  from  the  System  Selection 
worksheet.  These  values  are  shown  in  purple  (Figures  6.4  and  6.6)  and  must  not  be  altered  on  the 
Battery  Design  worksheet.  As  explained  above,  cell  chemistry  values  may  be  adjusted  on  the 
System  Selection  worksheet.  The  operator  provides  battery  design  input  in  the  aqua  colored  cells 
(Figures  6.4  and  6.6).  The  battery  input  parameters  on  lines  54  to  58  (Figure  6.4)  and  lines  162 
to  164  (Figure  6.6)  are  the  only  input  values  that  the  operator  is  required  to  provide  to  study  a 
group  of  batteries.  The  type  of  vehicle  battery  (microHEV,  HEV-HP,  PHEV,  or  EV)  on  line  52 
in  Figure  6.4,  is  another  important  variable  to  be  specified.  One  performs  the  selection  by  typing 
the  name  of  the  vehicle  battery  type  in  cell  F52.  While  the  correct  spelling  is  important, 
capitalization  is  not.  This  selection  automatically  determines  the  state  of  charge  at  which  full 
power  is  designated  (thus,  the  open-circuit  voltage  and  ASI  for  full  power)  and  the  length  of  the 
power  burst  (2  seconds  for  microHEV  and  10  seconds  for  all  others).  It  is  expected  that  the 
majority  of  the  remaining  default  values  should  serve  well  for  most  batteries;  however,  the  user 
may  also  change  to  their  exact  specifications. 

The  cell  capacity  (lines  162  to  164  in  Figure  6.6)  can  be  set  in  any  of  three  ways:  (1)  directly 
specifying  the  capacity  (Ah)  on  line  162,  (2)  specifying  the  total  battery  energy  on  line  163  or  (3) 
specifying  the  electric  range  of  the  vehicle  (miles).  Only  one  of  the  three  lines  should  be  filled  in 
and  the  others  should  be  blank.  The  model  will  follow  the  directions  of  the  top-most  line  with 
non-zero  values. 

The  number  of  batteries  manufactured  per  year  is  selected  on  line  64  in  Figure  6.4.  Changing  this 
value  from  the  default  value  of  100,000,  which  is  the  manufacturing  rate  for  the  baseline  plant, 
will  change  the  manufacturing  cost. 

If  it  is  desired  to  study  more  than  five  batteries  in  the  same  workbook  it  is  only  necessary  to  add 
additional  columns  by  copying  the  battery  5  column  to  the  right  as  many  times  as  desired.  Care 
should  be  taken  that  the  appropriate  values  are  maintained  when  the  cells  are  copied  over.  The 
aqua  colored  cells  are  typically  the  source  of  any  problems.  The  same  column  additions  most 
also  be  done  for  all  other  worksheets  containing  calculations. 

6.2.4  Remaining  Worksheets 

The  cost  calculations  are  done  on  the  Manufacturing  Cost  worksheet  and  the  results  for  the 
model  are  shown  on  the  Summary  of  Results  worksheet  (Figure  6.7).  No  parameters  need  to  be 
entered  on  these  worksheets  by  the  operator;  all  of  the  input  for  these  worksheets  is  from  the 
Battery  Design  and  the  Cost  Input  worksheets.  Tables  for  presentations  or  for  preparing  graphs 
of  the  data  can  be  assembled  at  the  bottom  of  either  the  Battery  Design  or  the  Summary  of 
Results  worksheet.  These  tables  can  be  transferred  to  a  blank  worksheet  for  more  complex 
studies.  For  instance,  results  for  different  cell  chemistries  can  be  copied  and  pasted  (special 
paste,  values  and  numbers  formats)  to  a  blank  worksheet.  On  the  last  worksheets,  the  cell, 
module,  and  battery  design,  as  well  as  the  baseline  plant  are  sketched. 
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145 

146 

152 

156 

V  Length  of  positive  electrode,  mm 

185 

138 

193 

198 

203 

98  Length  of  current  collect ar  tabs,  mm 

16 

IS 

16 

IS 

16 

99  Width  of  terminals  mm 

135 

13? 

140 

144 

148 

ISO  Length  of  terminal  material.,  mm 

26 

26 

26 

26 

26 

Width  of  cell,  mm 

145 

14? 

150 

154 

158 

102  length  of  ceil  mm  : 

215 

218 

223 

228 

233 

"03  Volume  of  cell,  crrr 

249 

256 

288 

2B0 

294 

104  Module  Parameters 

106  Weight  of  each  ceil  group  interconnect  (copper;  g 

S  0 

0  0 

s.a 

0  0 

0  0 

1 . 7  Uudule  state-of-charqe  register  ass*mb ,  g 

] .  12S 

12S 

128 

128 

128 

10v  Terminal  he  at  log  factor.  Wig 

0.019 

0  019 

0.319 

4019 

0  019 

Tisi  iwa  re  it  stance  fsctcr  n  ohms,  cm 

0 000S4 

9 80054 

0 00064 

0.80064 

OJOCIS4 

109  Module  terminals,  if  more  than  one  module  (each  2.0-cm  long),  g 

24 

32 

39 

46 

54 

110  Module  terminal  resistance  both  terminals  ohms 

0.0000120 

8  0000073 

:  'd.oooooei  ■ 

O‘O0i»OS3 

111  Module  wail  tbckness  [aluminum).  mm 

■HUi 

0.£ 

■Uli 

t  i  3  Length  of  aluminum  conductoi  mm 

'185 . 

188 

. ill . 

138 

. 203 . 

m  Thickness  of  aluminum  conductors,  mm 

0.40 

0  40 

0  40 

0  40 

0.40 

114  Total  weight  of  aluminum  conductors .  g  i 

54? 

£62 

5M 

818 

848 

IIS  Balance  of  module  materials.,  g 

22? 

232 

23  9 

246 

255 

1  i  1  -  .  Is  ter  i  i 

21? 

220 

225 

230 

235 

If  11  Module  wrath,  mm  i  f 

144 

144 

144 

144 

144 

Ai  dole  height  ?  i 

14S 

149 

152 

158 

160 

M 9  Module  volume.  L 

4.58 

4  7(3 

4  91 

5  14 

5.40 

120  Module  weight  kg  ;  .  i .  : . 

10.2Q 

10  54 

11  10 

11.72 

12  41 

,  Calculated  Battery  Parameters 

ill  Total  battery  mi&gy  storage  kWh 

10  71 

10.71 

10  71 

10  71 

10  71 

TllfUsesSjfe  battery  st&rgy  storage,  kWh . ; .  i  . 

7.50 

7  50 

?  50 

7.50 

7  50 

*  i!  1  u  _  1 

340.9 

34V.  & 

34fJ  9 

340  9 

340.9 

*  "  Lunwia  WW  sy  ,  enrage  j3  /  a*  SO'  SEW 

353  3 

353  3 

353.3 

353  3 

353  3 

M2A  Battery  poorer  at  target  %  OCV  and  SOC.  kW  .  i . 

$5.4 

65.0 

80.0 

95.0 

110  0 

laxtrm  ”  :t  rre  n  at  h ;  pc  re  r  A 

178 

238 

293 

348 

403 

126  Maximum  current  density  at  full  power.  mA/errr  . ; . 

20  31 

22.65 

21.89 

21  08 

20  21 

123  (Mate  at  fuli  power  A  Ah 

5:.S 

7  7 

9.6 

11.4 

132 

liiaU  a'  V,*’  V*  J  P  Jii  L  1  It  -  1  at  P!  U  ui  3C  f  t  f 

. M . 

r . &i . 

0  £ 

0.4-  ' 

0.4 

1  'hickm  rff  iule «  npres  m  plats  1  r  > 

iHI i 

HU 

Batter  pack  'eng!  mi 

ill 

111 

461 

w 

Hi 

I'M  Battery  pack  width.,  mm 

471 

476 

485 

m 

506 

134  Battery  pack  height  mm 

174 

176 

179 

m 

18? 

135  Battery  volume  L  . i  (  . : . 

37.7 

38.6 

40.0 

41  7 

43.5 

lit  Weight  of  each  module  inter-connect  ;5-cni  long)  g 

30 

40 

49 

• .  58 

67 

137  Weight  of  both  battery  terminals  (each  5  0-em  long;  g 

?4 

99 

122 

145 

168 

HI  We*ght  of  module  comptess.;on  elates  and  steel  straps,  g 

153? 

1577 

1845 

1719 

1303 

t35  Weight  of  bus  bar  for  packs  with  one  row  of  modules,  g 

ft 

i .  o 

0 

0 

! . 1  ■ 

§|§@ Resistance  of  module  (wefcoiifiects  if  more  than  one  m«*u!er.  ciium 

smmQ3 

0  0000674 

CL  O9#054:7' 

§..00.09461 

£1.0060358 

"M  Resistance  of  baftey  terminals 

'9.0008181 

0  0000135 

0  0000109 

0.0009092 

Q:mmm 

-  "m» (  of  site  -  eaters  *  (  . . 

20 

2  0 

20 

20 

20 

143  Weight  of  battery  pack  beaters  iS  1  kg-kW)  kW 

02 

02 

0.2 

0  2 

0  2 

144  Battery  jacket  weight  pwametet^  gfenf 

0.84 

0  84 

0  84 

0  84 

0.84 

•Ah  Battery  coolant  weight  within  jacket,  kg 

276 

2.68 

2  39 

2  26 

2.18 

1  Batts  acket  weight  kg 

10.5 

10.3 

10  3 

10.5 

f  SIT'' 

14  Batter  j'-  f  y 

71  7 

73  6 

7?  0 

80.8 

85.1 

I’u  Pack  sitegsatKiii  I6M5  &  dstonnects*  •'g 

4.0 

4  0 

4.0 

4.0 

40 

'  r‘  ?<  i  !  ’  .  ttof  B?  5  &  die  nne  s)  L 

4.8 

4.0 

4,0 

4  0 

4  0 

i?  ,  Battery  Cooling  System 

■;f§|Vie8t  osogfaScM  rats-  for  pack,  W 

3871 

3062 

2303 

1829 

1S01 

1 62  Cooling  System 

Retrig.  4 

Refrsg  4 

Ftefti-g  4 

Retrig  3 

fteffig  1 

fH®  Vferfhf  arid  Volume'  of  Cflttlag  System  Exterior  to  Battery . 

154  Weight  kg 

7.0 

7.0 

7.0 

5.0 

5.0 

155  Volume,  L 

2.8 

2  8 

28 

2.0 

2.0 

A5h  Vehicle  Electric  Range 

3''  '  Energy  requirement  vYto'mile 

IliiiBISI 

300 

SllilittIWl 

tllilBiill 

HMM 

16?  Available  battery  energy,  %  of  total 

WKSfUM 

■MU® 

Siliil®| 

mil® 

WvVtMjWwi 

ITS  Vehicle  range,  mites 

s  .  Cell  Capacity  Calculation 

■:  25.00 

. Sift  .. 

j . sioi.. 

nit 

25  00 

161  Select  capacity,  ha  tteiy  e nergy,  or  veiilcte  range,  ftyt  only  sne. 

Car:  acity 

Battery  energy  {kWh)  i 

Vet  ict  * 1  aiige  (m  >>  :E 

liiiiii! 

illlllllllll 

166  Capacity  at  C(|,  Ah  ; 

] . Ill?2; . 

i  SijiS' 

:  -.7 

v,  ns 

:  '.S..5Tl:“ ' 

16$  Capacity  holding  J  . . 

30.872 

30  M2 

30  638 

30  624 

33.576 

>  tesit  s  !&  t  r  .  -  kite  »  ........1... . 

r  90.0 

74.7 

?  68  5 

r  47.3 

r  39.1 

vjg  Positive  electrode  thickness  noldmg  . j . 

90  0 

74  7 

58  5 

47.3 

39  1 

169  Convergence  parameter 

0  3 

0.3 

0.3 : " . 

0.3 

0  3 

Summary  of  Resuts.  Manufactumg  Cost  Ca  tutetons  ; 


C  Cl  '  '  -  6  '<  '  • 

\  '  I  .  ' 


Figure  6.6  Bottom  portion  of  Battery  Design  worksheet 
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i  Summary  of  Results 
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3 

B  stte-ry  f 

Bastfce  \  t. 

BatervS  1 

Ba'  ery  % 

B stte^Ff  5 

4  Calculated  Battery  Parameter*  ; 

£  :  Battery  energy  storage  kWh  [T 

TrO 

10  7 

10  7 

10  7 

107 

ti  Battery  power  at  target  %  QCV.  kW 

55.4 

65  0 

ad"a"! 

95.0 

1100 

Required  batter',  pouer  kW  | 

50.0 

65.0 

60  0 

95.0 

1100 

t  Capa&stv  Ah 

31 

31 

31 

3i 

31 

9  Numbs  r  of  celts  :  i  I 

m  \ 

96 

. is] 

“  96 

. iS 

:0  Battery  weight-  kg 

?1  7 

73  5 

77.0 

'sola  i 

SSl'T 

11  Battery  volume  l 

”■”■37 7 

38  6 

. '40J] 

417 

43  ST 

12  Weight  and  Volume  of  Components  Exterior  to  Battery 

■/eight  kg 

.  lie 

11  0 

11.0 

so 

S.0 

!4  VaiiffTO  L 

S/S 

5  8 

s:s  ] 

4.o : 

4.0 

to  Coding  system  power  requirement  TV 

1  551 

1.226 

S23 

'  733  ; 

801 

IS  Vehicle  electric  range  miles 

26.0 

25  0 

25.0 

. 25;f.i 

26  0 

v  Investment  Costs 

IS  Capita!  equipment  cost  including  installation  mill 

162 

166 

172;] 

173 

.  184 

13  Building,  Land  and  Utilities 

Area  m 

IS  948 

19,433 

20.1  ?7 

23  334 

21.722 

H  Co  t  E  W 

3.000 

3  000 

'  $000 

3.O0O 

3.000 

22  Building  investment.  milS 

56  J; 

SO  | 

60  S 

62.8 
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.aufids  Costs 

24  Rate.  5%  of  direct  annual  materials  +  10%  of  other  annual  costs 

25  Total,  millions 

42.J1 

13:32:i 
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26  Working  capital  130%  of  annual  variable  costs}.  milS 

34,97 

36  13 

38  00 

40.  OS 

42.33 

t  r  m,es  m  M  “i,  j 

266-47 
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295.40 

307.38 
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31  Cell  materials 

1  551 
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8? 

8? 
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89 
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Figure  6.7  Summary  of  Results  worksheet 
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6.3  Battery  Design  Format  Requirements 

As  the  battery  design  is  based  off  an  assumed  format  (Section  2),  certain  design  requirements  are 
necessary  to  ensure  the  modeled  battery  is  physically  realistic.  The  dimensions  of  the  calculated 
battery  pack  should  be  examined.  Some  final  designs  may  benefit  from  changing  the  cell  aspect 
ratio,  H/W,  to  fit  the  end-use  application.  One  example  would  be,  to  change  the  height  of  the 
battery  pack.  Also,  for  a  set  number  of  cells  in  the  pack,  changing  the  number  of  modules,  thus 
cells  per  module,  allows  for  adjustment  of  the  pack  dimensions. 

6.4  Troubleshooting  and  General  Advice 

The  spreadsheet  iterates  to  find  the  solution  and  this  sometimes  causes  error  messages  to  appear 
after  an  entry  is  changed.  These  errors  can  usually  be  removed  by  first  correcting  any  erroneous 
entries  (non-numeric,  two  decimal  points,  etc.).  Then  the  cells  may  be  reset  to  default  values  by 
entering  a  “0”  (i.e.  zero)  in  the  restart  cell,  F170  in  Figure  6.6.  Finally,  entering  a  “1”  in  F170 
restarts  the  iteration  process  leading  to  a  successfully  converged  answer. 

At  some  point,  a  user  will  ask  the  model  to  design  a  battery  that  is  outside  the  bounds  of  what  is 
allowable  for  the  selected  cell  chemistry.  The  most  common  error  is  when  too  large  of  a  P/E  ratio 
is  requested.  Two  different  physical  limitations  are  approached  with  increasing  P/E  ratio.  First, 
the  electrode  thickness  is  shrinking.  At  some  point,  the  value  will  become  unrealistic  and 
eventually  approach  0  crashing  the  calculation.  At  the  same  time,  the  C-rate  for  the  active 
material  is  approaching  the  limiting  C-rate  defined  in  the  Cell  Chemistry  Worksheet.  As  this 
value  is  approached,  the  ASI  will  increase  to  larger  and  larger  values,  which  thus  demands 
smaller  and  smaller  electrode  thicknesses.  Eventually,  the  calculation  will  crash. 

Common  sense  approaches  to  resolve  these  issues  are  to  use  lower  designed  power  or  higher 
designed  energy.  The  C-rate  and  electrode  thickness  are  easily  viewed  in  the  model  output. 
These  are  found  on  the  Battery  Design  worksheet  in  row  129  for  the  C-rate  and  rows  88  and  89 
for  the  electrode  thickness.  Therefore,  the  user  may  try  designs  of  increasing  P/E  ratios  and 
watch  to  see  how  the  electrode  thickness  and  C-rate  is  changing.  Different  cell  chemistries  will 
have  different  sensitivities  to  the  P/E  ratio  depending  on  the  defined  limiting  C-rate  and 
calculated  ASI  for  power.  What  is  possible  with  the  LMO-G  system  will  not  always  be  possible 
with  the  NCA-G  system.  P/E  ratios  that  satisfy  the  expression  in  Eq.  6.1  generally  result  in 
successful  battery  designs.  Higher  P/E  ratios  are  allowable  in  some  situations.  Note  that  selecting 
the  microHEV  design  doubles  the  allowable  C-rate  since  only  two  second  pulses  are  used.  The 
limiting  C-rate,  rc,iim,  may  be  found  in  cell  E43  on  the  System  Selection  worksheet  and  is  carried 
over  to  row  76  in  the  Battery  Design  worksheet. 


P_  <  rc, lim 

£  T35 


(6.1) 


6.5  Suggested  Number  of  Cells,  Modules,  and  Performance  Inputs 

Table  6. 1  presents  some  suggestions  for  the  required  inputs  into  the  design  model  that  might 
change  depending  on  the  type  of  vehicle  battery  being  designed.  These  values  are  only 
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suggestions,  but  tend  to  be  similar  to  practices  used  today  or  projected  to  be  used  in  the  future  by 
industry.  If  the  calculated  cell  capacity  is  higher  than  60  Ah,  the  user  should  consider  the 
inclusion  of  parallel  cells  as  an  additional  parameter  to  examine.  The  default  energy  usage  rate  in 
BatPaC  is  300  Wh/mi.  This  rate  may  be  used  to  size  the  energy  requirement  based  on  a  desired 
electric  range  for  the  vehicle  by  specifying  the  distance  in  row  164  on  the  Battery  Design 
worksheet. 


Table  6.1  General  suggestions  for  range  of  input  parameters  that  change  with  battery  type 


battery  type 

modules/battery 

OCV  @  50%  SOC 

Power  (kW) 

Energy  (kWh) 

HEV-25 

1-4 

40  -  200 

25 

0.6 -1.5 

HEV-HP 

2-4 

160-260 

25  -  80 

1  -2 

PHEV 

4-6 

290  -  360 

40-  160 

4-30 

EV 

4-6 

290  -  360 

80-  160 

20-200 

6.6  Entering  a  New  Material  Couple 

The  user  of  the  model  may  wish  to  examine  an  electrochemical  couple  that  is  not  included  as  one 
of  the  options  available  in  the  model.  We  list  below  a  brief  explanation  on  how  to  properly  enter 
new  materials  into  BatPaC.  Various  properties  may  be  calculated,  found  in  literature  or  measured 
in  the  laboratory.  The  self-consistency  of  the  data  used  is  very  important. 

Experimentally  measured  values  required: 

1 .  Half  cell  formation  cycling  data  from  positive  and  negative  electrode 

2.  Half  cell  cycling  data  from  positive  and  negative  electrode  at  C/3  rate 

3.  Full  cell  open-circuit  voltage  measurement  at  50  %  and  25  %  SOC 

4.  Full  cell  ASI  measurement  for  5C  pulse  at  50  %  and  25  %  SOC 

5.  Full  cell  ASI  at  50%  SOC  during  a  C/3  discharge 

6.  Electrode  void  fractions,  active  material  densities,  electrode  component  weight  percent 

7.  Estimated  interfacial  area  from  surface  area  (preferred)  or  particle  size  measurements 

The  ASI  calculation  includes  some  additional  parameters  that  become  important  as  the  designed 
P/E  ratio  increases  above  10  h'1  or  the  electrode  thicknesses  decrease  below  30  microns.  The  user 
is  referred  to  section  3.4  and  the  supporting  manuscript  from  Gallagher  et  a l  20  for  the  parameter 
estimation  process.  An  exchange  current  of  0.15  mA/cm2,  normalized  to  the  surface  area 
calculated  using  the  BET  method  from  nitrogen  absorption  experiments,  is  used  in  the  model  in 
row  77  in  the  Battery  Design  worksheet.  While  the  exact  value  of  the  exchange  current  will  vary 
from  the  material  to  material,  the  general  behavior  of  the  ASI  will  be  preserved  with  this 
assumption.  If  lower  P/E  ratio  designs  are  desired,  the  exact  valuation  of  the  exchange  current, 
interfacial  area,  and  limiting  C-rate  are  less  important.  However,  the  experimental  ASI 
measurement  should  then  come  from  a  cell  with  similar  P/E  ratio  (electrode  loading).  Electrode 
thicknesses  40  microns  or  larger  should  be  used  to  minimize  the  contribution  of  interfacial 
impedance  to  the  ASI  measurement.  Otherwise  the  “ASI  correction  factor”  may  not  accurately 
remove  the  interfacial  component.  A  reasonable  approach  for  a  first  approximation  of  the  ASI 
parameters  may  be  to  select  the  same  values  for  a  similar  material.  For  example,  if  the  new 
material  is  based  on  nano-sized  primary  particles,  then  the  parameters  for  LFP  or  LTO  may  be 
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close  enough.  The  ASI  does  depend  on  a  large  number  of  factors  and  a  full  determination  of  the 
parameters  is  important  to  capture  all  of  the  physical  behavior  of  the  cell  couple.  If  the  desire  of 
user  is  to  reproduce  or  to  reverse  engineer  an  existing  cell,  then  many  of  the  parameters  may  be 
estimated  from  the  electrochemical  characterization  of  the  full  cell  data.  These  electrochemical 
results  typical  require  a  teardown  of  the  cell  to  measure  the  area  of  the  electrodes  and  their 
loadings/thicknesses,  assuming  no  legal  contract  has  been  established  prohibiting  the  analysis  of 
the  cell. 


The  available  lithium  for  cycling  in  a  full  cell  configuration  may  be  calculated  from  half  cell 
measurements.  The  calculation  method  may  be  found  in  the  Capacity  Calculator  worksheet  in  the 
spreadsheet  model  and  is  detailed  below.  Alternatively,  the  reversible  capacity  of  the  full  cell  in 
the  experiment  may  be  normalized  to  the  mass  of  the  positive  and  negative  electrodes  while 
carefully  accounting  for  the  negative  to  positive  capacity  ratio.  The  first  cycle  efficiency  of  a 
positive  or  negative  electrode  based  half-cell  may  be  defined  as  the  ratio  of  the  first  discharge 
capacity  divided  by  the  first  charge  capacity,  Equation  6.2.  We  have  assumed  the  first  discharge 
capacity  is  equivalent  to  the  reversible  capacity  when  measured  against  lithium  foil  (half-cell 
arrangement). 


nr  = 


 ^ J 


Q) 


1  St 


(6.2) 


The  quantity  of  lithium  consumed  from  the  positive  electrode  in  the  negative  electrode  SEI,  (/Cl, 
may  be  calculated  from  Equation  6.3.  Here,  [N/P]  is  the  negative  to  positive  capacity  ratio. 


Q“ = [n/p  -er)=  —Q‘r  («) 

After  one  full  cycle,  the  remaining  lithium  in  the  positive  electrode  available  for  cycling,  ()pact,  in 
a  full-cell  configuration  (positive  electrode  versus  non-prelithiated  negative  electrode)  may  be 
calculated  by  choosing  the  minimum  value  determined  in  Equation  6.4  below.  Here  we  see  the 
possibility  that  the  positive  electrode  is  unable  to  accept  the  full  amount  of  lithium  released 
during  the  first  charge  cycle.  This  so  called  “irreversible  capacity”  of  the  positive  electrode 
results  in  lithium  residing  in  the  negative  electrode.  While  this  excess  lithium  may  require 
additional  negative  electrode  capacity,  it  also  provides  some  beneficial  aspects  to  cycle  and 
calendar  life. 50  We  have  chosen  to  set  the  [N/P]  =  1.25  for  layered  oxides  positive  electrodes 
(NCA,  NMC441,  NMC333)  due  to  their  tendency  to  have  a  lower  first  cycle  efficiency  ~  88%. 
The  lithium  manganese  spinel  and  lithium  iron  phosphate  cells  have  a  high  first  cycle  efficency 
and  thus  we  selected  a  [N/P]  =  1.20.  For  positive  electrodes  with  a  high  first  cycle  efficiency,  the 
reversible  capacity  of  the  cell  is  reduced  by  the  lithium  consumed  in  the  graphite  electrode  SEI 
during  the  formation  cycle.  Conversely,  the  lithium  titanate  spinel  negative  electrode  does  not 
form  an  SEI  and  is  significantly  safer  than  the  graphite  electrode  as  discussed  in  Chapter  5. 
Thefore  the  [N/P]  ratio  is  set  to  1.1  for  the  cells  based  on  lithium  titanate  spinel. 
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7.  Illustrated  Results 

The  BatPaC  model  may  be  used  to  study  the  effects  of  battery  parameters  on  the  performance 
and  the  manufactured  cost  of  the  designed  battery  packs.  A  few  examples  are  given  below  for  the 
effects  of  various  parameters  on  battery  pack  volume,  weight  and  cost. 

7.1  Number  of  Cells  in  Series 

For  a  set  battery  pack  power,  the  number  of  cells  in  the  pack  has  substantial  effects  on  the  price 
of  the  pack,  the  pack  voltage  and  the  maximum  current.  These  effects  are  illustrated  (Figure  7.1) 
for  NMC441-Gr  PHEV25  batteries  (providing  25-mile  electric  range)  with  60-kW  power  at  a 
[V/U]  =  0.8.  The  price  of  the  pack  increases  by  17%  in  changing  the  number  of  series-connected 
cells  in  the  pack  from  32  to  96  and  the  entire  pack  integrated  cost  increases  by  15.7%.  The 
integrated  cost  includes  additions  to  the  vehicle  air-conditioning  system  to  provide  for  battery 
cooling  and  the  battery  management  system  with  disconnects.  The  change  in  the  maximum 
current,  resulting  from  differing  pack  voltages,  would  also  affect  the  cost  of  the  motor  and  the 
electronic  converter  and  controller,  but  in  the  opposite  direction.  As  a  result  of  these  offsetting 
effects  on  the  total  cost  of  the  electric  drivetrain,  a  study  is  required  to  determine  the  optimum 
current  at  maximum  power  as  a  function  of  the  total  battery  pack  power  and  other  parameters 
(see  the  Future  Work  section). 
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Figure  7.1  The  effect  of  the  number  of  series-connected  cells  for  NMC441-Gr,  60-kW,  PHEV25 
packs  with  10.7  kWh  total  energy  (70%  useable). 

Current  PHEV  battery  technology  uses  battery  packs  containing  80-96  series  connected  cells. 
However,  these  series  connections  are  often  composed  of  parallel  cell  groups.  For  instance,  the 
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battery  used  in  the  first  production  model  of  the  Chevrolet  Volt  is  in  a  3P-96S  configuration.  21 
Three  low  capacity  cells  are  connected  in  parallel  forming  a  parallel  cell  group.  Then  96  parallel 
cell  groups  are  connected  in  series.  The  cost  savings  from  moving  to  larger  format  cells  with 
only  series  connections  is  discussed  later  in  this  section. 

7.2  Cathode  Materials 

Lithium-ion  batteries  for  PHEVs  and  EVs  do  not  require  a  high  P/E  ratio  or  low  ASI  to  meet 
their  goals.  The  most  important  material  properties  for  performance  are  high  specific  capacity 
(mAh/g),  high  cell  voltage,  and  high  electrode  density.  Since  the  graphite  electrode  is  almost 
universal  in  commercial  cells  (although  not  all  graphite  is  the  same),  changes  in  the  cathode 
result  in  dramatically  different  calculated  batteries.  To  compare  the  performance  of  EV  battery 
packs  made  from  various  Li-ion  chemistries,  we  designed  the  packs  to  provide  150  kW  at  360  V 
(25%  SOC)  for  a  [V/U]  =  0.8.  Each  pack  consisted  of  six  modules  containing  16,  16,  and  18 
cells  for  the  cell  chemistries  LMO-Gr,  NMC441-Gr,  and  LFP-Gr,  respectively.  This  calculation 
assumes  that  large  capacity  cells  may  be  reliably  produced.  Moving  to  a  parallel  connection  of 
smaller  capacity  cells  would  result  in  higher  cost  as  discussed  later  in  the  section. 

The  NMC441-Gr  system  has  excellent  energy  density  and  low  cost  (Fig.  7.2  and  7.3).  The  LMO- 
Gr  system  is  less  energy  dense  than  the  NMC441-Gr  couple,  but  equivalent  in  calculated  price  to 
the  OEM.  The  LFP-Gr  system  results  in  a  battery  that  is  larger  and  more  expensive  than  the  other 
two  chemistries.  The  mass-specific  cathode  raw  material  prices  are  29,  20,  and  10  $/kg  for 
NMC441,  LFP  and  LMO  respectively.  The  differences  in  initial  cost  do  not  directly  translate  to 
the  end  cost  of  the  battery.  The  performance  (exhibited  by  specific  capacity  and  voltage)  affect 
the  quantity  of  both  active  and  inactive  material  required.  The  NMC441  material  achieves  175 
mAh/g  at  a  good  cell  voltage  and  is  representative  of  an  advanced,  although  close  to 
commercialization,  layered  oxide  cathode.51  The  combination  in  voltage  and  capacity  results  in  a 
superior  energy  density  compared  to  the  other  cathodes.  The  LMO  cathode  has  similar  cell 
voltage  to  NMC441  and  low  raw  material  cost  but  also  a  low  specific  capacity  of  100  mAh/g. 
This  low  capacity  results  in  a  positive  electrode  loading  limited  by  the  maximum  achievable 
electrode  thickness  -100  microns.  The  LFP  electrode  has  moderate  capacity,  150  mAh/g,  and 
raw  material  cost,  but  exhibits  a  lower  cell  voltage  and  electrode  density.  These  poor 
performance  characteristics  result  in  a  low  energy  density  battery  with  a  high  price. 

7.3  Parallel-Connected  Cell  Groups  and  Electrode  Thickness  Limits 

BatPaC  also  allows  the  user  to  create  parallel  cell  groups  and  to  set  a  maximum  electrode 
thickness.  The  effect  these  two  unique  design  factors  have  on  battery  price  are  illustrated  below 
in  Figure  7.4  for  the  LMO-Gr  and  NMC441-Gr  systems.  In  this  illustration,  the  PHEV  battery 
pack  design  parameters  are  100  kW  of  power  at  a  [V/U]  =  0.8  and  17  kWh  of  total  energy.  The 
nominal  battery  pack  voltage  (OCV  at  50%  SOC)  is  around  360  V  from  96  cell  groups  connected 
in  series.  The  number  of  cells  in  the  parallel  cell  group  is  varied  from  a  single  cell  (no  parallel 
connections)  to  four.  Two  maximum  electrode  thicknesses  of  100  and  200  microns  are  shown  for 
the  LMO-Gr  chemistry.  In  contrast  to  the  NMC441-Gr,  the  LMO-Gr  chemistry  benefits  form 
allowing  larger  electrode  thicknesses.  The  thickness  of  the  positive  electrode  is  limiting  the 
LMO-Gr  chemistry  while  the  thickness  of  the  negative  electrode  limits  the  NMC441-Gr 
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Figure  7.2  Mass  and  volume  of  electric  vehicle  battery  packs  with  lithium  iron  phosphate  (LFP), 
lithium  manganese-spinel  (LMO)  and  lithium  nickel-manganese-cobalt  oxide  (NMC441) 
positive  electrodes  versus  graphite  designed  to  deliver  150  kW  of  power  at  360  V  (25%  SOC). 
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Figure  7.3  Battery  pack  price  to  OEM  for  LFP-Gr,  LMO-Gr  and  NMC441-Gr  battery  packs  for 
same  designs  as  in  Fig.  7.2.  NMC441-Gr  and  LMO-Gr  result  in  nearly  the  same  price. 
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chemistry.  The  calculated  value  for  the  NMC441-Gr  system  never  exceeds  100  microns  for  this 
P/E  ratio.  The  LMO-Gr  is  the  least  expensive  in  all  cases.  However,  the  difference  between  the 
two  chemistries  lessens  with  smaller  limiting  electrode  thickness.  The  costs  will  become  even 
closer  for  lower  designed  P/E  ratios.  In  general,  thicker  electrodes  reduce  the  cost  of  the  battery 
pack  by  lessening  the  amount  of  inactive  materials  used  (separator,  current  collector,  etc). 
Moving  to  300  microns  allows  for  greater  savings  in  the  LMO-Gr  design  but  not  the  NMC441- 
Gr  design.  However,  a  lower  P/E  ratio  design  for  NMC441-Gr  would  take  advantage  of  electrode 
thicknesses  greater  than  200  microns. 

The  cell  capacity  is  shown  for  the  NMC441-Gr  case  limited  to  100  microns.  While  the  exact 
values  will  change  with  cell  chemistry,  they  will  all  be  similar.  The  cell  capacity  is  reduced  by 
one  half  as  a  single  cell  is  added  in  parallel.  This  approach  is  commonly  used  by  cell 
manufacturers  and  OEMs  that  cannot  reliably  produce  or  successfully  operate  cells  of  high 
capacity  for  transportation  applications.  However,  this  approach  also  increases  the  price  of  the 
battery  pack.  In  this  example,  the  price  is  increased  by  ~  $500  when  an  additional  string  of  cells 
is  incorporated  in  a  parallel  arrangement. 

The  model  calculations  show  that  the  lowest  cost  battery  pack  will  utilize  thick  electrodes  and 
large  capacity  cells.  In  current  practice,  these  two  approaches  have  yet  to  be  successfully 
implemented  within  the  entire  community.  In  the  challenge  of  lowering  costs,  it  is  useful  to  point 
out  the  largest  gains  come  from  the  initial  advances  (e.g.  moving  from  100  to  200  micron  limit). 
After  that  point,  the  benefits  are  diminishing. 

7.4  Manufacturing  Scale 

The  effects  of  manufacturing  scale  come  into  the  cost  calculation  even  if  the  annual  number  of 
packs  produced  is  unchanged,  but  the  design  is  altered  (e.g.  power  is  increased).  For  a  fixed 
design,  the  effect  of  changing  the  scale  of  operations  depends  on  the  fraction  of  the  total  price 
that  is  made  up  of  materials  costs.  Unit  materials  costs  change  little  with  scale  whereas  the  costs 
per  pack  for  labor,  capital  and  plant  area  may  decline  substantially  with  increasing  production 
rates,  especially  at  low  production  rates,  Fig.  7.5. 

The  lines  in  the  graphs  are  for  the  best-fit  power  relationships  through  the  data  with  power 
factors  of  -0.076,  -0.077,  -0.147,  and  -0.21 1  from  the  top  curve  to  that  at  the  bottom.  The  least 
negative  power  factor  is  for  the  battery  pack  with  the  highest  fraction  of  materials  cost  in  the 
total  pack  cost.  The  more  negative  power  factors  result  from  a  decreasing  contribution  of 
materials  cost  as  a  fraction  of  the  total  pack  cost.  These  power  factors  for  equations  of  the  cost  of 
a  single  unit  can  be  converted  to  factors  relating  the  total  annual  cost  of  manufacturing  similar  to 
Eq.  5.2  by  adding  1.0  to  each  power  factor.  Thus  the  factors  become  0.924,  0.923,  0.853,  and 
0.789.  These  large  factors  show  only  a  small  to  moderate  effect  of  scale.  When  the  power  curves 
are  compared  to  the  points  in  each  of  the  graphs  of  Fig.  7.5,  it  is  apparent  that  the  scale  factors 
approach  one  as  the  scale  increases.  This  is  because  the  model  assigns  a  value  of  0.95  for  the 
active  materials  and  1.0  for  the  balance  of  the  materials.  As  the  production  level  increases  and 
the  materials  costs  become  a  larger  fraction  of  the  total  price  of  the  battery,  the  scaling  power 
approaches  1 .0  and  the  effect  of  scale  become  very  small.  Likewise,  the  effect  of  scale  on  battery 
price  is  much  larger  for  HEV  batteries  than  for  EVs  because  materials  costs  constitute  a  smaller 
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portion  of  the  total  cost  for  HEV  batteries.  Increasing  the  production  rate  for  HEV  batteries  will 
result  in  a  more  dramatic  reduction  in  cost  than  increasing  the  production  rate  for  EV  batteries. 
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Figure  7.4  Battery  pack  cost  as  a  function  of  number  of  parallel  cells  and  for  different  maximum 
electrode  thicknesses.  The  electrode  thicknesses  (100  or  200  pm)  represent  the  limitation  not  the 
exact  value  calculated  by  the  model.  The  cell  capacity  is  also  shown  for  the  NMC441-Gr  battery. 
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Figure  7.5  The  effects  of  manufacturing  rate  on  the  price  calculated  by  the  model  for  battery 
packs  of  various  cell  chemistries,  power  capabilities  and  vehicle  types.  The  EV  and  PHEV 
batteries  are  composed  of  96  cells  and  the  HEV-25  is  composed  of  48  cells. 
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8.  Future  Work 

8.1  Initial  Power  Designed  at  Differing  Fractions  of  the  Open-Circuit  Voltage 

The  objective  of  this  study  is  to  evaluate  the  various  benefits  and  costs  associated  with  over-  or 
under-  sizing  the  initial  power  of  the  battery  utilizing  Argonne  National  Laboratory’s  BatPaC 
(battery  performance  and  cost  model)  and  Autonomie  (vehicle  model).  The  fraction  of  the  open- 
circuit  voltage  at  which  initial  designed  battery  power  is  achieved  has  a  direct  impact  on  heat 
generation  during  operation,  performance  under  cold  conditions,  and  acceptable  power  fade.  The 
vehicle  focus  will  be  on  PHEVs  for  a  mid-size  vehicle  glider  and  also  a  small  SUV.  Coupling  the 
vehicle  and  battery  models  will  allow  for  a  complete  study  evaluating  the  benefits  and  tradeoffs 
associated  with  this  critical  design  parameter.  This  work  will  be  carried  out  in  a  cooperative 
effort  with  Argonne’s  Transportation  Technology  R&D  Center,  which  will  perform  vehicle 
simulation  tests  to  determine  the  rate  of  heat  generation  in  the  battery  pack. 

The  end  result  of  this  study  will  be  quantitative  justification  for  designing  a  battery  at  a  set 
fraction  of  the  open-circuit  voltage.  The  justification  will  likely  depend  on  battery  chemistry  and 
powertrain  type  as  differing  architectures  lead  to  differing  benefits.  These  benefits  may  lead  to 
changes  in  the  system  design  to  maximize  net  present  value.  A  secondary,  but  just  as  important, 
benefit  will  be  extrapolation  of  thermal  management  requirements  from  heat  generation  and  cold 
temperature  performance  calculated  from  various  levels  of  sizing  the  battery. 


8.2  Optimum  Battery  Voltage  for  Minimum  Drivetrain  Cost 

For  a  set  cell  chemistry  and  set  battery  pack  power,  the  cost  of  the  pack  increases  as  the  number 
of  cells  and  the  pack  voltage  are  increased  (Fig.  7.1).  The  additional  cost  results  primarily  from 
the  cost  of  additional  state-of-charge  equalization  circuits  and  the  additional  number  of  cells 
needing  formation  cycling  and  testing.  The  increase  in  battery  pack  cost  is  almost  linear  with  the 
increase  in  the  number  of  cells.  As  the  number  of  cells  is  decreased,  the  pack  current  at 
maximum  power  becomes  very  high  and  the  cost  of  the  balance  of  the  drivetrain  increases  at  an 
accelerating  rate.  Thus,  there  must  be  a  number  of  cells  and  an  associated  pack  current  at 
maximum  power  for  which  the  total  cost  of  the  drivetrain  is  at  a  minimum.  This  minimum  would 
be  for  the  current  at  full  power  for  which  the  slope  of  the  cost  curve  for  the  balance  of  the 
drivetrain  versus  current  was  equal  to  the  negative  of  slope  of  the  cost  of  the  pack  versus  current. 
This  optimum  current  will  increase  with  the  pack  power  because  the  slope  of  the  cost-versus- 
current  curve  increases  with  increasing  power  and,  therefore,  the  optimum  current  will  also 
increase. 

To  represent  these  phenomena  in  illustrating  the  model  in  Section  7,  we  used  an  equation  (Eq. 
7.1)  for  selecting  the  current  at  full  power  as  a  function  of  the  battery  pack  power.  This  equation 
is  just  an  estimate  and  it  does  not  provide  for  differences  in  the  optimum  current  that  would 
result  from  differences  in  cell  chemistries,  which  are  known  to  affect  the  battery  cost  versus 
power  function. 
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A  study  is  needed  to  determine  the  cost  of  electric  motors  and  the  electronic  control  equipment 
required  for  the  vehicle  and  battery  pack  as  a  function  of  power  and  maximum  current  capability. 
Once  appropriate  cost  curves  are  established,  we  will  determine  equations  relating  the  optimum 
battery  current  to  the  desired  battery  power  taking  into  account  the  battery  chemistry.  We  intend 
to  do  this  study  with  the  cooperation  of  Argonne’s  Transportation  Technology  R&D  Center. 

8.3  Multipurpose  Battery  Manufacturing  Plants 

Our  cost  modeling  is  based  on  the  concept  that  a  manufacturing  plant  is  constructed  to  produce  a 
single  type  of  battery  pack  at  a  predetermined  level  of  production.  In  practice,  manufacturers  will 
have  to  produce  several  types  of  batteries  within  the  same  manufacturing  plant  and  the  levels  of 
production  may  fluctuate.  We  intend  to  investigate  how  this  increased  flexibility  requirement 
will  affect  the  various  manufacturing  costs.  For  example,  the  cell  filling  and  sealing  equipment 
may  be  required  to  handle  cells  of  different  dimensions.  This  would  most  likely  increase  the 
capital  cost  for  this  equipment.  Alternatively,  additional  packaging  and  sealing  lines  might  be 
needed.  We  intend  to  evaluate  combinations  of  vehicle  battery  packs  that  are  easily  integrated 
into  the  same  plant.  The  manufacturing  cost  will  most  likely  increase  after  these  considerations 
are  built  into  the  model. 

8.4  Stand-Alone  Graphical  User  Interface  for  Model 

The  spreadsheet  program  described  here-in  allows  versatility  in  designing  the  battery  and  in 
calculating  the  costs,  but  like  all  complex  spreadsheet  programs  it  is  not  user-friendly  to  those 
unfamiliar  with  the  details  of  calculation.  In  addition,  the  model  is  easily  corrupted  by  a  poor 
choice  of  input  parameters.  As  a  result,  the  final  spreadsheet  program  will  be  converted  to  a 
stand-alone  user-friendly  application,  primarily  with  the  efforts  of  Ira  Bloom.  Visual  Basic  for 
Applications  will  be  used  to  hard  code  in  the  model  calculations  and  to  also  create  the  graphical 
interface.  The  new  user  interface  should  allow  for  a  wide  distribution  of  the  model  while 
maintaining  the  ability  to  change  the  vast  majority  of  input  parameters.  The  retention  of  this 
flexibility  should  make  the  model  a  valuable  tool  for  those  interested  in  batteries  regardless  of 
the  specific  material  property  or  manufacturing  cost  structure  the  user  seeks  to  analyze. 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Cook,  Leila[cook.leila@epa.gov];  Hengst, 
Benjamin[Hengst. Benjamin@epa.gov];  Haugen,  David[haugen.david@epa.gov];  Simon, 

Karl[Simon. Karl@epa.gov];  Hebert,  Annette@ARB[annette.hebert@arb.ca.gov];  Kitowski, 
Jack@ARB[jack.kitowski@arb. ca.gov];  Carter,  Michaei@ARB[michael.carter@arb. ca.gov];  Corey, 
Richard@ARB[richard. corey@arb.ca.gov];  Bevan,  Analisa@ARB[analisa. bevan@arb.ca.gov];  Fuentes, 
Mark@ARB[mfuentes@arb. ca.gov];  Bunker,  Byron[bunker.byron@epa.gov];  Fuentes, 

Mark@ARB[  mfuentes@arb.ca.gov] 

From:  McCarthy,  Mike@ARB 

Sent:  Fri  8/18/2017  11:38:20  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Bill: 

I’ll  be  available  and  can  tie  in  from  Sacramento  if  we  still  have  it.  I  can  update  you  on  what  we 
have  been  doing  about  future  requirements  but  that  shouldn’t  take  much  time. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
Kitowski,  Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB 
<michael.carter@arb.ca.gov>;  Corey,  Richard@ARB  <richard.corey@arb.ca.gov>;  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
Bunker,  Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthy@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 
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If. we. want _to.have.lhe_caJLthaLwouJd^  ) 

I  Ex.  5  -  Deliberative  Process,  Not  Responsive  ’’[and  then 

yesterday’s actions" regarding" fraTeis'and’giiders" 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  (866-299-3188,  202-564-1103) 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  C174/Rm  6520 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Sargeant, 

Kathryn[sargeant.kathryn@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson, 

Brian[nelson. brian@epa.gov];  Mitcheii,  George[Mitchell. George@epa.gov];  Mylan, 

Christopher[Mylan.  Christopher@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Buchsbaum, 

Seth[buchsbaum.seth@epa.gov];  Iffland,  JoNell[lffland. JoNell@epa.gov];  Brunner, 
Christine[brunner.christine@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Mon  12/4/2017  10:49:55  PM 

Subject:  RE:  And  we're  done! 

Thank  you  to  our  fearless  organizational  leaders  Tia  and  Christy! 

— Original  Message — 

From:  Sutton,  Tia 

Sent:  Monday,  December  04,  2017  5:40  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Mylan,  Christopher  <Mylan.Christopher@epa.gov>;  Birgfeld,  Erin 
<Birgfeld.Erin@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Buchsbaum,  Seth 
<buchsbaum.seth@epa.gov>;  Iffland,  JoNell  <lffland.JoNell@epa.gov>;  Brunner,  Christine 
<brunner.christine@epa.gov> 

Subject:  And  we're  done! 

Hi  all, 

A  huge  thanks  and  congrats  to  everyone  on  today's  hearing!  Things  moved  a  lot  faster  than  we  expected 
in  the  afternoon,  so  we  were  done  by  5pm.  And  special  shout  out  to  Brian  the  Hearing  Master  who  ran 
the  last  few  panels! 

Safe  travels  to  everyone  heading  back  to  Ann  Arbor! 

-Tia 


— Original  Message — 

From:  Sutton,  Tia 

Sent:  Sunday,  December  03,  2017  8:26  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Mylan,  Christopher  <Mylan.Christopher@epa.gov>;  Birgfeld,  Erin 
<Birgfeld.Erin@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Buchsbaum,  Seth 
<buchsbaum.seth@epa.gov> 

Subject:  Glider  hearing  logistics 

Hi  all, 

One  final  logistics  email  before  tomorrow’s  hearing! 

When  you  arrive  using  the  main  Constitution  Ave  entrance  to  the  EPA  East  Building,  you’ll  check  in  with 
security  on  the  left  side  of  the  lobby,  then  keep  walking  straight  and  you’ll  come  to  the  Archway  where  the 
hearing  room  is.  Most  of  us  are  going  to  plan  to  arrive  at  1 153  by  8:30am. 

The  hearing  room,  room  1153,  is  all  set  up  and  ready  to  go.  Erin  and  I  went  on  a  pilgrimage  to  check  it 
out  and  all  looks  good.  The  only  outstanding  item  with  the  set-up  is  to  check  with  the  court  reporter  when 
he/she  arrives  to  see  where  they  want  their  table  to  be;  and  Erin  is  going  to  head  down  super  early  on 
Monday  to  make  sure  A/V  is  ail  set. 


EPA-1 9-01 26-A-000282 


ED  001620  00001614-00001 


EPA-HQ-20 1 8-002 121 


We  will  have  3  registration/check-in  tables  in  the  Archway  outside  of  1153:  speaker,  press,  and  non¬ 
speaking  attendee.  Christy,  George,  Chris  M,  Erin,  and  I  will  help  to  man  these  tables.  And  Robert 
Daguillard  (OPA)  and  Kaitiyn  Shimmin  (OCIR)  will  be  on  hand  to  handle  press  and  VIPs,  respectively. 

And  we’ve  got  all  signs  for  the  rooms  and  bathrooms  printed,  and  will  tape  up  on  Monday.  And  we  have  2 
copies  of  the  opening  statement  printed  for  Bill  and  Kathryn. 

The  holding  room  for  VIPs  (1151)  is  right  next  to  the  hearing  room.  Since  only  one  Congressman  is 
coming,  and  he’s  not  arriving  until  2pm,  we  could  also  use  this  as  our  EPA  room  before  &  after  his  arrival. 
We  also  have  rooms  1 1 17  A  &  B  reserved  for  the  day  for  EPA  and  for  Press  (the  smaller  one  is  for  us,  the 
larger  for  press).  For  those  of  you  flying  out  on  Monday  evening,  you  are  welcome  to  stash  your  luggage 
either  in  Chris  Grundler’s  office  or  in  the  VIP  room,  1151. 


We  should  be  good  on  building  escort  folks  for  the  day  (2  per  hour),  but  can  easily  send  out  a  note  to  try 
and  get  more  help  if  need  be.  Per  Security,  since  testifiers  won’t  have  “visitor”  passes,  they  will  need  to 
be  escorted  if  they  leave  the  immediate  area  of  the  hearing  room. 


And  if  you’re  still  actually  reading  this,  please  feel  free  to  call/text  if  you  need  to  reach  me  in  the  morning: 


personal  ceil:!  Ex.  6  -  Personal  Privacy 

EPA  cell: 


Ex.  6  -  Personal  Privacy 


See  you  all  tomorrow! 
-Tia 


Sent  from  my  iPhone 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Moulis,  Charles 

Sent:  Thur  8/10/2017  7:45:27  PM 

Subject:  Glider  Briefing 


Ben, 


Any  word  on  glider  materials  for  tomorrow? 
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To:  Charmley,  William[charmley.william@epa.gov];  Ann  Wilson[awilson@MEMA.ORG];  Leigh 

Merino[lmerino@MEMA.ORG];  Catherine  Boland[cboland@MEMA.ORG] 

Cc:  Nelson,  Brian[nelson. brian@epa.gov];  Moulis,  Charles[moulis. charies@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov];  Parsons,  ChristyfParsons. Christy@epa.gov] 

From:  Laurie  Holmes 

Sent:  Mon  11/27/2017  10:39:38  PM 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 

Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good  for  us 
since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and  probably 
won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (1 1/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 


Mobile: 


Ex.  6  -  Personal  Privacy 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>;  Leigh  Merino  <lmerino@MEMA.ORG>;  Laurie 
Holmes  <lholmes@mema.org> 
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Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov> 
Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emlssions-vehicles-and-engines/proposed-nile-repeal-emission- 

requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  learn  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are  the  members 
MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
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they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 

•  Thursday,  November  30  from  3-4  or  4-5pm 

•  Tuesday,  December  5  from  3-4pm 

•  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 


Bill 


Bill  Charmley 
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Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 


cell  ph. 
e-mail: 


Ex.  6  -  Personal  Privacy 


charmlev.william@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Nile  Elam 

Sent:  Tue  11/14/2017  3:52:34  PM 

Subject:  Fitzgerald  DC  Contact 


Hey  Bill, 


Per  our  call  today,  here  is  Fitzgerald’s  DC  contact  (who,  from  what  I  understand,  this  role  did 
not  exist  back  in  2014)  who  may  have  a  lot  of  internal  information  regarding  glider  kits  that  we 
aren’t  aware  of.  His  name  is  Jon  Toomey  and  his  contact  information  is  below: 

j  Ex.  6  -  Personal  Privacy  I5jfitzgeraldtmcksales.com 


Phone:  202-999-8880 


Thanks  and  we  appreciate  your  outreach  and  hearing  our  thoughts! 


Best, 

Nile  Elam 

Director  of  Legislative  Affairs 

Owner-Operator  Independent  Drivers  Association 
(202)  347-2007 

nile_elam@ooida.com 
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To:  Cyran,  Carissa[Cyran. Carissa@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Burch,  Julia[Burch.Julia@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Thur  9/21/2017  6:49:21  PM 

Subject:  Re:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general  tomorrow 

on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 

Carissa  —  I'm  looping  in  Bill  directly.  I  am  not  sure  we  will  have  materials  for  tomorrow's 
meeting  by  4  pm  today  —  that  might  not  be  possible.  Bill  can  correct  me  if  I'm  wrong.  Thanks. 
Ben 

On  Sep  21,  2017,  at  10:03  AM,  Cyran,  Carissa  <Cyran.Carissa@epa.gov>  wrote: 


Carissa  Cyran 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 
Phone:  (202)  564-5437 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Randy  Thomas 

Sent:  Thur  11/9/2017  5:57:23  PM 

Subject:  Re:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 

Thank  you  for  your  email. 

I  have  retired  from  ITA. 

Please  contact  ITA’s  new  Associate  Director,  Eric  Gallien,  at 
eric@iltrucking.org. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Berry  Steve 

Sent:  Wed  9/6/201 7  1 1 :48:58  AM 

Subject:  RE:  Steve's  voice-mail  on  possible  tractor  test  program 


Hi  Angela 


Looks  like  we’ll  be  able  to  provide  at  least  one  glider,  more  if  you  have  time  to  test.  A  Volvo  test 
article  as  well,  if  you  don’t  already  have  “modern  product”  data  for  comparative  purposes. 


Two  good  places  to  start: 

1)  Test  program:  UDDS?  Chassis  dyno  operation  at  RMC  points?  GHG  55/65/ARB 
transient? 

2)  Scheduling:  Soonest  you  can  test?  How  long  should  we  plan  for  each  truck  to  be  in  Ann 
Arbor? 

I  can  be  available  for  a  discussion  before  9,  between  10  and  12,  and  between  2  and  5.  (All 
Eastern  times).  I’ll  try  to  tie  in  Jeff  Marl ey  as  well. 


Steve 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 
Sent:  Tuesday,  September  05,  2017  4:47  PM 
To:  Berry  Steve;  Cullen,  Angela 
Cc:  Moulis,  Charles 

Subject:  Steve's  voice-mail  on  possible  tractor  test  program 


Dear  Steve, 


Thank  you  for  your  voice-mail  today.  I  was  in  the  office  this  past  Friday,  but  we  had  some 
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major  I.T.  issues  at  the  Arm  Arbor  office  this  past  Friday.  I  know  you  mentioned  a  Friday  voice- 
mail  today,  but  so  far  I  have  not  been  able  to  listen  to  that/find  it. 


Your  message  today  indicated  you  wanted  to  talk  ASAP  about  the  opportunity  for  a  test  program 
on  heavy-duty  tractors  at  the  EPA  Arm  Arbor  laboratory,  where  Volvo  would  provide  the  test 
articles  -  perhaps  one  glider  and  one  recent  model  year  Volvo  tractor. 


I  am  very  interested  in  pursuing  this  opportunity.  I  am  on  travel  Wednesday  and  Thursday  of 
this  week.  Can  you  follow-up  directly  with  Angela  Cullen  on  this  topic  on  Wednesday? 


Best  regards, 


Bill 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  Wiliiam[charmley.william@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 

Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Mitchell, 
George[Mitchell.George@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov];  Birgfeld, 

Erin[Birg  feld.Erin@epa.gov] 

From:  Myian,  Christopher 

Sent:  Thur  11/30/2017  9:12:03  PM 

Subject:  RE:  Glider  Hearing  Info 


I  would  recommend  entering  through  the  Constitution  Ave.  entrance  between  12th  and  13th  -  the 
room  is  right  there.  Much  easier  than  trying  to  navigate  through  the  building  or  going  in  through 
a  side  entrance.  Otherwise,  one  of  us  can  walk  a  group  down  from  the  6th  floor  OTAQ  lobby  at 
8:25  am? 


Thanks, 

Chris 


From:  Charmley,  William 

Sent:  Thursday,  November  30,  2017  4:05  PM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Myian,  Christopher 
<Mylan.Christopher@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 

Subject:  RE:  Glider  Hearing  Info 


Christy  - 


Thanks  go  you  and  everyone  for  all  of  the  organizational  planning  that  has  gone  into  the  hearing. 


On  question  for  Tia/Chris/Erin  -  what  is  the  easiest  way  to  find  WJCE  1 153? 


Thanks 
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Bill 


From:  Parsons,  Christy 

Sent:  Thursday,  November  30,  2017  3:54  PM 

To:  Charmley,  William  <charm1ey.william@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathrvn@epa. gov>;  Nelson,  Brian  <nelson.brian@epa.gov>:  Mitchell,  George 
<Mitchell  .George@,epa.  gov> 

Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Mylan,  Christopher  <Mylan. Christopher@epa.gov>; 
Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Orlin, 
David  <Orlro.David@ep3.gov>;  Kataoka,  Mark  <Kataoka ,M ark@epa . gov> 

Subject:  Glider  Hearing  Info 


Hi  All, 


A  few  logistical  details  and  other  info  that  may  be  of  interest  related  to  the  public  hearing  this 
Monday  for  the  glider  repeal  NPRM: 


•UUUULLLILJ  We’ll  begin  to  gather  at  8:30  am  immediately  outside  of  WJCE  1 1 53 
o  We’ll  go  over  roles,  logistics,  and  any  additional  final  prep  before  attendees  start  to  arrive 


•UUULILILILIU  We  currently  have  66  individuals  registered  to  testify  (see  attached  draft  of  hearing 
panels  for  details) 

O  Also  note  that  OOIDA,  TTMA,  National  Automobile  Dealers  Association,  &  DALE 
KARDOS  &  ASSOCIATES,  INC.  have  stated  they  plan  to  attend  but  not  testify 


•UUUUUUUU  Hearing  starts  at  10  a.m. 


We  plan  to  break  for  lunch  around  12:45  pm 


AMERICAN 

PVERSIGHT 
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•HUlUlUJ  We’ll  likely  go  through  at  least  5  pm 


My  cell  phone  number  is  included  below  if  you  need  to  reach  me  day-of,  but  please  don’t 
hesitate  to  contact  me  if  any  additional  details  would  be  useful  in  the  interim. 


Thanks! 

Christy 


Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


Tel:  734.214.4243 


E-mail:  parsons.christv@epa.gov 

Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Scott  Grenerth 

Sent:  Tue  10/24/2017  2:17:02  PM 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  are  good  to  go  for  noon  Eastern  time. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  8:15  AM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott  - 


I  apologize,  but  I  now  have  a  conflict  from  3-4pm  today. 


Are  you  available  between  12  and  1pm  today,  or  from  4-5pm  or  5-6pm? 


Thanks 

Bill 


From:  Scott  Grenerth  [mailtoiScott  Grenerth@ooida.com] 

Sent:  Monday,  October  23,  2017  12:51  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 
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We  can  use  our  conference  call  line  if  you'd  like. 


|  Ex.  6  -  Personal  Privacy  j 

i _ i 


From:  Charmley,  William  [mailto:charmley.wiIliam@epa.gov1 

Sent:  Monday,  October  23,  2017  11:43  AM 
To:  Scott  Grenerth  <Scott_GreDerth.@oolda.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Thank  you  for  getting  back  with  me. 


Do  you  have  any  availability  tomorrow,  Tuesday,  October  24  between  3  and  5pm? 


If  not  I  can  make  1pm  tomorrow  work  by  moving  something. 


Thanks 

Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 


cell  ph. 


Ex.  6  -  Personal  Privacy  j 

L _ j 


e-mail:  charmley.william@epa.gov 


From:  Scott  Grenerth  IfnailtoiScott Grenerth@ooida.com  1 

Sent:  Monday,  October  23,  2017  12:08  PM 

To:  Charmley,  William  Ccharmlev .william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Hello  Bill, 


I’m  sorry  for  the  delayed  response  this  morning.  It’s  been  a  busy  one.  Could  we  chat  tomorrow, 
perhaps  around  1  lam  or  1pm  Eastern  time?  We  are  flexible  for  other  times  as  well.  We  are 
looking  forward  to  providing  any  feedback  we  can. 
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Scott 


From:  Charmley,  William  ftnailtoicharmlev.willlam@epa.govl 

Sent:  Monday,  October  23,  2017  6:45  AM 
To:  Scott  Grenerth  <Scott . Greocrth@ootda.com> 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions-recorisideration-phase- 

2-ghg-emissions-and-fuel 


EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
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operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 


Thanks  for  considering  this  request. 


Best  regards, 


Bill  Charmley 
EPA 


EPA-1 9-01 26-A-000301 


ED  001620  00001656-00005 


EPA-HQ-20 1 8-002 121 


To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Spears,  Matthew[spears.matthew@epa.gov] 

From:  Berry  Steve 

Sent:  Tue  3/28/201 7  1 1 :56:48  AM 

Subject:  FW:  Fitzgerald  Gliders 

Pete  579  sian.JPG 

Service.JPG 
Engine  options.JPG 


Hi  Bill 

Hope  you’re  well. 

No  loss  of  enthusiasm  by  glider  manufacturers  at  the  Mid- America  Truck  Show. 
Steve 


From:  Nash  Jay 

Sent:  Monday,  March  27,  2017  5:18  PM 

To:  Berry  Steve;  McKenna  David;  Ait  Susan;  Miller  Jonathan;  Aiec  Zacaroli 
(alec.zacaroli@haynesboone.com);  Fasnacht  Robert;  Istenes  Raymond;  Anderson  Rick  (ey) 
Subject:  Fitzgerald  Gliders 


All, 

I  wanted  to  let  you  know  that  Fitzgerald  had  a  larger  than  normal  presence  at  Mid  America  last 
week.  They  have  expanded  their  booth  from  just  Fitzgerald  gliders,  to  now  include  Fitzgerald 
Peterbilt  (dealership),  Fitzgerald  Truck  Parts,  &  Fitzgerald  Collision  &  Repair.  I’ve  attached 
several  notable  pics  regarding  the  gliders. 

Additionally,  Daimler  Gliders  also  had  a  booth  similar  to  past  years  with  3  trucks  in  it.  I  have 
pics  of  that  as  well  if  you’re  interested. 

Please  let  me  know  if  you  have  any  questions  or  need  anything  else. 

Thanks! 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged,  if  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Flint,  Steven  (DEC) 

Sent:  Thur  11/9/2017  7:00:13  PM 

Subject:  RE:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Bill-  I’m  missing  something. 


In  the  petition  from  Fitzgerald  et  al  there  is  an  appendix  from  Tennessee  Tech  about  emissions 
testing.  While  there  are  statements  about  NOx,  NOx  does  not  appear  in  the  Table.  Is  there  a 
more  complete  document  somewhere,  because  I  would  like  to  see  actual  NOx  numbers,  as  well 
as  test  procedures  and  methodology  (eg,  a  statement  that  PM  is  below  detection  limits  is 
worthless  unless  the  detection  limit  is  identified) 


thanks 

Steven  E.  Flint,  PE 

Director,  Division  of  Air  Resources 

New  York  State  Department  of  Environmental  Conservation 

625  Broadway,  Albany,  NY  12233-3250 

P:  (518)  402-8452  |  F:  (518)  402-9035  |  steven.flint@dec.nv.aov 
www.dec.nv.aov  |  | 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  November  09,  2017  12:57  PM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 
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Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking  titled 
“ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider 
Kits”.  You  can  find  information  regarding  this  proposed  rule  at  the  following 
website; 


https://www.epa.gov/resariations-emissiops-vehicles-and-epgines/regulations- 

greenhouse-gas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends  until 
January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on  Monday, 
December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed  above. 


Sincerely, 


Bill  Charmley 
US  EPA 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Berry  Steve[steve. berry@volvo.com] 

From:  Alt  Susan 

Sent:  Tue  10/31/2017  12:25:00  PM 

Subject:  response  for  the  EPA  Letter/Gliders 

SAccountina  17101 309520.pdf 

NT&E  letter  to  Hon.  Scott  Pruitt.  1Q.14.pdf 

GATR-Letter.pdf 
Glider  Vehicles.pdf 

Glider  lssue.pdf 
doc20171030153037.pdf 


Hi  Bill, 

I  was  copied  on  a  response  you  sent  to  Terry  Dotson,  the  owner  of  Worldwide  Equipment  dealer 
group  (with  dealerships  in  KY,  OH,  SC,  TN,  WV  and  VA)  on  a  letter  he  sent  to  Administrator 
Pruitt. 


I  wanted  to  be  sure  you  had  seen  some  of  the  letters  also  sent  with  the  same  message  from  other 
dealer  groups  (copied  here)  as  I  am  not  sure  any  of  these  other  groups  got  a  response  from  your 
office  (other  than  an  email  acknowledgment  of  receipt  from  Erik  Baptist). 


Some  of  the  letters  are  attached,  and  the  groups’  locations  show  the  pervasiveness  of  the  Glider 
sales  across  America: 

•□□□□□□□□  TEC  Equipment  with  dealerships  in  CA,  WA,  OR,  NV,  and  AZ. .  .over  1,200 
employees 


•□□□!□□□□  Nuss  Trucks  with  dealerships  in  MN,  WI 

GATR  Trucks  with  dealerships  in  MN,  IA. .  .275  employees 
•□□□□□□□□  RDO  Truck  Centers  with  dealerships  in  NE,  ND 

•□□□□□□□□  VoMack  Trucks  with  dealerships  in  IN,  KY  and  IL. .  .even  lists  some  of  the 
companies  they  have  lost  sales  to  gliders 


Thanks,  Susan 
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Susan  Alt 

Volvo  Group  North  America 

Senior  Vice  President,  Public  Affairs 

7900  National  Service  Rd  |  Greensboro,  NC  27409 

S:  336-255-1577  (mobile)  |  S:  336-393-4500  (direct)  |  El  susan.alt@volvo.com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  William[charmley.william@epa.gov];  Berry  Steve[steve.berry@volvo.com] 

From:  Alt  Susan 

Sent:  Mon  12/4/2017  9:57:41  PM 

Subject:  RE:  Today’s  Glider  hearing 

s  alt  12  02  17  v2  testimonv.docx 


Here  you  are: 


Susan  Alt 

Volvo  Group  North  America 
Senior  Vice  President,  Public  Affairs 

7900  National  Service  Rd  |  Greensboro,  NC  27409 

9:  336-255-1577  (mobile)  |  9:  336-393-4500  (direct)  |  El  susan.alt@volvo.com 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 
Sent:  Monday,  December  04,  2017  9:21  AM 
To:  Berry  Steve;  Alt  Susan 
Subject:  Today’s  Glider  hearing 


Dear  Susan  and  Steve, 


I  will  not  arrive  at  the  Glider  nprm  hearing  today  until  around  noon,  so  I  think  I  will  miss 
Susan’s  testimony. 


If  either  of  you  are  able  to  email  me  a  copy  later  today  I  would  appreciate  it. 


Best  regards, 


Bill 
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Sent  from  my  iPhone 

This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Berry  Steve 

Sent:  Thur  11/16/2017  4:16:19  PM 

Subject:  Glider  Testing 


Hello  Angela  and  Bill 


That’s  good  news,  Angela.  Thank  you. 

Does  EPA  have  an  interest  to  test  Glider  3,  probably  a  reman  engine  rather  than  Fitzgerald 
Special? 

Also,  are  you  planning  to  make  the  data  available?  When  ? 

Finally,  have  you  gotten  a  copy  of  the  TN  Tech  report?  Does  EPA  intend  to  request  it? 


Steve 


From:  Cullen,  Angela  [mailto:cullen.angela@epa.gov] 
Sent:  Thursday, 

To:  Berry  Steve; 

Subject:  RE:  2nd  Glider 


November  16,  2017  1 1 :05  AM 

Ex.  6  -  Personal  Privacy 


Ex.  6  -  Personal  Privacy 


Bteve, 


We  are  planning  to  complete  our  testing  of  the  second  glider  today.  Therefore,  the  vehicle 
would  be  available  for  pickup  tomorrow  or  any  day  after  that.  We  do  not  have  staff  on-site 
during  the  weekend  or  on  Thursday,  Nov.  23,  but  any  other  day  would  work.  Please  let  me 
know  what  works  best  for  you.  I  will  be  out  of  the  office  tomorrow,  so  please  feel  free  to  use 
Connie  Hart  as  a  contact.  She  can  be  reached  at  734-214-4340  or  hart.conme@epa.gov. 


Again,  thank  you  very  much  for  all  of  the  work  that  you  put  into  this  project  so  that  we  could  test 
these  two  gliders. 
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Angela 

This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged,  if  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Alt  Susan 

Sent:  Mon  12/4/2017  2:23:59  PM 

Subject:  Re:  Today’s  Glider  hearing 

Will  do ... 

Sent  from  my  iPhone 

>  On  Dec  4,  2017,  at  9:20  AM,  Charmley,  William  <charmley.william@epa.gov>  wrote: 

> 

>  Dear  Susan  and  Steve, 

> 

>  I  will  not  arrive  at  the  Glider  nprm  hearing  today  until  around  noon,  so  I  think  I  will  miss  Susan’s 
testimony. 

> 

>  If  either  of  you  are  able  to  email  me  a  copy  later  today  I  would  appreciate  it. 

> 

>  Best  regards, 

> 

>  Bill 

> 

> 

>  Sent  from  my  iPhone 

This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If 
you  are  not  the  intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited 
to  use,  copy,  disclose  or  take  any  action  based  on  this  email  or  any  information  contained  herein.  If  you 
are  not  the  intended  recipient,  please  advise  the  sender  immediately  by  replying  to  this  email  and 
permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  10/6/2017  7:21:04  PM 

Subject:  Gliders 


Hi  Angela 


We’ll  be  meeting  with  EPA  General  Counsel  Erik  Baptist  and  EPA  Senior  Policy  Advisor  for 
Air  and  Radiation  Mandy  Gunasekara  on  Monday,  Oct  16th  to  discuss  glider  kits.  Should  you 
have  any  preliminary  data  comparing  to  “current  product”  by  then,  it  would  be  very  helpful  to 
have  for  this  meeting. 


Also,  do  you  think  it  would  be  appropriate  for  EPA  to  request  a  copy  of  the  Tennessee  Tech 
report  on  gliders,  to  compare  their  data  to  the  data  you’re  generating?  If  yes,  we’d  be  most 
grateful  if  to  get  a  copy  of  that  report  if  EPA  can  manage  to  acquire  a  copy. 


Thanks,  and  have  a  good  weekend! 
Steve 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  1/5/2018  8:54:06  PM 

Subject:  FW:  EPA-HQ-OAR-2014-0827  Comments  of  the  Volvo  Group:  NPRM,  Repeal  of  Emission 

Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits 

}  ‘  '  Ex/4-CBI  '  j 

Redacted  Version,  Volvo  Group  Comments  to  Glider  Repeal  5ian2dl~8.pdf 


Hello  Bill, 

Please  find  attached  the  Volvo  Group  Comments  submitted  to  the  docket  today. 
Best  regards 
Steve  Berry 


From:  Berry  Steve 

Sent:  Friday,  January  05,  2018  3:50  PM 
To:  'a-and-r-docket@epa.gov' 

Subject:  EPA-HQ-OAR-2014-0827  Comments  of  the  Volvo  Group:  NPRM,  Repeal  of  Emission 
Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits 


To  whom  it  may  concern: 


Please  find  attached  two  versions  of  Volvo  Group  Comments  to  the  NPRM,  Repeal  of  Emission 
Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits 

•□□□□□□□□  Confidential  Business  Information  version 


•UUUUUUUL!  Redacted  Version 


Please  submit  these  items  to  the  Rulemaking  Docket:  EPA-HQ-OAR-2014-0827 


Best  regards, 
Steve  Berry 
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Steve  Berry 

Director,  Regulatory  Affairs  NA 
Volvo  Group  Trucks  Product  Planning 

2900  K  St  MW 
House  of  Sweden,  Suite  410 
Washington*  DC  20007 
Office  202-536-1557 

Cell;  301-660-0037 

steve.berrv@volvo.com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged,  if  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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The  Volvo  Group  respectfully  submits  the  following  comments  on  the  EPA  Notice  of  Proposed 
Rulemaking,  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  82  FR 
53442  (November  16,  2017). 

The  Volvo  Group  develops,  manufactures,  and  sells  heavy-duty  trucks,  buses  and  motor  coaches  and 
their  powertrains  in  the  USA  under  the  brand  names  of  Volvo  Trucks,  Mack  Trucks,  Volvo  Bus,  Nova  Bus, 
and  Prevost.  We  are  one  of  the  world's  leading  manufacturers  of  heavy-duty  trucks.  In  the  United 
States  we  produce  Volvo  Trucks  and  Mack  Trucks.  The  Volvo  Group  has  been  manufacturing  in  the  U.S. 
since  1903  and  directly  employs  more  than  13,000  Americans.  Our  Volvo  Trucks  and  Mack  Trucks 
dealers  employ  another  14,000  Americans.  We  indirectly  employ  tens  of  thousands  more  Americans 
through  our  supply  chain.  Our  major  facilities  are  in  North  Carolina,  Pennsylvania,  Virginia,  Maryland, 
and  Mississippi.  We  have  invested  nearly  $2  billion  in  our  nine  manufacturing  facilities  since  2002  and 
spend  more  than  $250  million  in  R&D  in  the  U.S.  every  year.  Our  trucks  are  distributed  by  the 
independently  owned  Volvo  and  Mack  dealer  network  in  locations  across  the  US. 


OVERVIEW 

The  Volvo  Group  has  consistently  supported  EPA's  (and  NHTSA's)  promulgation  of  regulations  to  control 
C02  and  other  greenhouse  gas  emissions,  and  has  expended  enormous  amounts  in  investments  and 
resources  toward  the  control  of  criteria  emissions  consistent  with  Congress's  clean  air  goals  as  entrusted 
to  the  U.S.  Environmental  Protection  Agency.  It  is  with  the  backdrop  of  this  long  and  cooperative 
history,  and  tremendous  investments  to  meet  the  most  stringent  heavy-duty  truck  and  engine  emissions 
requirements  in  the  world,  that  the  Volvo  Group  expresses  our  strong  opposition  to  the  Agency's 
proposal  to  repeal  the  very  balanced  and  thoughtful  provisions  related  to  glider  kits  and  glider  vehicles 
as  finalized  in  the  Greenhouse  Gas  Phase  2  regulation. 

Since  the  introduction  of  complex  exhaust  aftertreatment  controls  needed  to  comply  with  EPA's  Clean 
Diesel  Program  regulations,  glider  vehicle  manufacturers  have  responded  by  seizing  the  opportunity  to 
exploit  the  interest  of  some  heavy-duty  vehicle  purchasers  in  avoiding  the  expense  and  maintenance 
demands  of  today's  heavy-duty  emissions  control  systems.  By  offering  15-year  old  engine  technology  in 
the  form  of  a  used  powertrain  in  an  otherwise  brand  new  vehicle,  glider  vehicle  manufacturers  are 
taking  advantage  of  an  emissions  regulation  loophole  to  circumvent  EPA's  stringent  requirements. 

Glider  vehicle  production  increased  tenfold  in  a  few  short  years,  increasingly  impacting  the  sales  of  fully 
compliant  vehicles  as  offered  by  the  broad  network  of  small  businesses  that  make  up  the  Volvo  Trucks 
and  Mack  Trucks  dealer  network. 

In  the  Phase  2  regulation  as  finalized,  EPA  struck  a  reasonable  balance  between  advancing  its  clean  air 
mission  and  small  business  interests  by  allowing  for  the  continued  but  limited  production  of  glider 
vehicles.  This  balance  sustained  appropriate  emissions  controls  broadly  in  the  U.S.  truck  market,  while 
ensuring  the  business  viability  of  the  handful  of  glider  vehicle  manufacturers  in  existence.  The  Volvo 
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Group  supported  EPA's  carefully  constructed  compromise,  which  would  largely  restore  a  level  playing 
field  in  the  heavy-duty  truck  market. 

EPA  now,  however,  in  response  to  a  petition1 * 3  ("petition")  from  a  coalition  of  glider  vehicle 
manufacturers  ("petitioners"),  has  set  out  to  deconstruct  the  Phase  2  glider  provisions  by  proposing  a 
new,  creatively  construed  and  unfounded  interpretation  of  the  Clean  Air  Act.  This  new  interpretation, 
which  directly  counters  the  interpretation  EPA  correctly  applied  in  developing  the  Phase  2  glider 
provisions,  turns  on  the  idea  that  a  motor  vehicle  is  not  new  unless  every  component  on  the  vehicle  is 
new.  Such  an  interpretation  is  inconsistent  with  the  plain  language  of  the  Act.  This  recent  proposal  to 
repeal  the  glider  production  limitations  is  unreasonable,  is  contrary  to  the  provisions  of  the  Clean  Air 
Act,  and  undermines  the  multi-million  dollar  investments  Volvo  Group  and  others  have  made  toward 
achieving  tremendous  air  quality  improvements  in  this  country.  With  unfettered  glider  vehicle 
production,  glider  sales  will  continue  their  explosive  rise  with  profoundly  negative  impacts  on  air  quality. 
Moreover,  and  perhaps  of  even  greater  significance,  the  new  interpretation  of  the  Clean  Air  Act 
language  empowers  the  introduction  of  untold  numbers  of  unregulated  engines  in  vehicles  and 
equipment  of  all  kinds,  simply  by  outfitting  those  engines  with  some  assortment  of  used  parts.  The 
Volvo  Group  strongly  opposes  adoption  of  this  new  interpretation,  and  the  repeal  of  the  glider 
provisions  as  proposed.  EPA  must  fulfill  its  obligation  to  maintain  appropriate  controls  on  the  glider 
vehicle  industry. 


L  LEGAL  BASIS  FOR  EPA's  PROPOSAL 


The  NPRM  is  based  solely  on  the  Agency's  legal  proposition  that  it  lacks  authority  under  the  Clean  Air 
Act  ("CAA")  to  regulate  glider  vehicles  and  the  kits  used  to  produce  those  vehicles.  If  the  Agency  is  in 
error  on  this  point,  there  is  no  legal  basis  or  authority  for  the  proposal.  Even  a  cursory  look  at  the  Clean 
Air  Act  demonstrates  that  EPA  is  in  error.  While  the  plain  language  of  the  statute  is  sufficient  to  prove 
this  point,  it  helps  to  understand  precisely  what  the  Agency  is  seeking  to  approve  and  how  it  compares 
with  the  basic  intent  and  goals  of  the  Clean  Air  Act. 

First,  Congress's  primary  purpose  in  adopting  the  Clean  Air  Act  was  "to  protect  and  enhance  the  quality 
of  the  Nation's  air  resources  so  as  to  promote  the  public  health  and  welfare  and  the  productive  capacity 
of  its  population."  CAA  §  101(b)(1),  42  U.S.C.  §  7401(b)(1).  EPA's  own  analysis  of  emissions  from  the 
glider  industry's  products,  however,  demonstrates  how  grossly  at  odds  the  Agency's  proposal  is  with  this 
fundamental  purpose.  The  issue  of  emissions  impacts  from  glider  vehicles  is  addressed  later  in  these 


1  Petition  for  Reconsiderationof  Application  of  the  Final  Rule  Entitled  " Greenhouse  Gas  Emissionsand  Fuel  Efficiency  Standards 
for  Medium-  and  Fieavy-Duty  Engines  and  Vehicles- Phase  2  Final  Rule"  to  Gliders ,  from  Fitzgerald  Glider  Kits,  LLC;  Harrison 

Truck  Centers,  Inc.;  and  Indiana  Phoenix,  Inc.  (July  10,  2017),  EPA-HQ-OAR-2014-0827-2373. 
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comments;  the  environmental  implications  of  the  proposed  action  simply  cannot  be  ignored  no  matter 
what  the  broader  interests  of  this  proposal  may  have  been. 

Second;  as  courts  have  recognized;  in  crafting  the  Clean  Air  Act;  Congress  recognized  the  importance  of 
avoiding  anti-competitive  impacts  through  implementation  of  the  statute.  Mack  Trucks ,  Inc.  v.  EPA,  682 
F.3d  87;  91  (D.C.  Cir.  2012);  citing  National  Petrochem.  &  Refiners  Ass'n  v.  EPA ,  287  F.3d  1130;  1148  (D.C. 
Cir.  2002);  (Finding  petitioner's  interest  in  avoiding  anticompetitive  impacts  "plainly  falls  within  the  zone 
of  interests  Congress  sought  to  protect"  under  the  Clean  Air  Act.)  EPA's  proposal;  however;  not  only 
runs  completely  counter  to  the  primary  purpose  of  the  Act;  it  also  imposes  substantial  anti-competitive 
impacts  that  punish  manufacturers  working  hardest  to  meet  EPA  standards.2  In  light  of  this;  the  NPRM 
conflicts  with  Congress's  intent  that  the  statute  should  not  result  in  anti-competitive  results  that  punish 
compliance. 

On  the  most  basic  and  fundamental  level;  any  interpretation  of  the  Clean  Air  Act  should  uphold;  rather 
than  frustrate;  Congress's  core  purpose  and  intent  in  framing  the  statute.  EPA's  proposal;  which  is  based 
entirely  on  a  new  interpretation  of  a  key  provision  of  the  Act  and  completely  ignores  the  remainder  of 
the  statute;  fails  to  do  this. 


A.  EPA  Fails  to  Provide  a  Reasoned  Explanation  for  Its  Wholesale  Reversal  of  the 
Agency's  Previous  Position 

Because  EPA's  proposal  would  result  in  a  wholesale  reversal  of  its  previously  held  position,  the  Agency  is 
required  to  supply  a  heightened  justification  for  its  proposed  action.  As  the  Supreme  Court  has  noted, 
"an  agency  changing  its  course  by  rescinding  a  rule  is  obligated  to  supply  a  reasoned  analysis  for  the 
change  beyond  that  which  may  be  required  when  an  agency  does  not  act  in  the  first  instance."  Motor 
Vehicle  Manufacturers  Assoc,  v .  State  Farm  Mutual  Auto  Insurance  Co.,  463  U.S.  29,  42  (1983).  The 
Court  went  on  to  note:  "If  Congress  established  a  presumption  from  which  judicial  review  should  start, 
that  presumption— contrary  to  petitioners'  views— is  not  against  safety  regulation,  but  against  changes 
in  current  policy  that  are  not  justified  by  the  rulemaking  record."  MVMA ,  463  U.S.  at  42;  see  also 
Airmark  Corp.  v.  FAA  ,  758  F2d  685,  691-92  (D.C.  Cir.  1985)  citing  Greater  Boston  Television  Corp.  v.  FCC, 
444  F.2d  841,  852  (D.C.Cir.1970)  (citations  omitted),  cert,  denied,  403  U.S.  923  (1971)  (" [l]t  is  equally 
settled  that  an  agency  must  provide  a  reasoned  explanation  for  any  failure  to  adhere  to  its  own 
precedents. ..an  agency  changing  its  course  must  supply  a  reasoned  analysis  indicating  that  prior  policies 
and  standards  are  being  deliberately  changed,  not  casually  ignored,  and  if  an  agency  glosses  over  or 
swerves  from  prior  precedents  without  discussion  it  may  cross  the  line  from  tolerably  terse  to 
intolerably  mute.");  National  Coalition  Against  Misuse  of  Pesticides  v.  EPA,  809  F2d  875,  883  (D.C.  Cir. 
1987),  (EPA  rule  reversing  tolerance  level  for  pesticide  was  an  "about  face"  not  justified  by  record  and 
thus  arbitrary  and  capricious.). 


2  A  discussion  of  the  competitive  impacts  follows  later  in  these  comments. 
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EPA  does  not  come  close  to  providing  the  reasoned  explanation  needed  to  defend  the  NPRM.  The 
reasoned  explanation  the  Agency  supplies  is  simply  that  a  new  administration  has  taken  power.  82  FR 
53442,  53443.  The  only  argument  EPA  provides  in  support  of  its  position  that  this  basis  is  sufficient 
comes  from  a  concurring  and  dissenting  opinion  in  MVMA ,  the  very  case  in  which  a  majority  of  the 
Supreme  Court  obviously  rejected  this  argument.  Id.  citing  MVMA ,  463,  U.S.  at  59.  Even  that  opinion, 
when  read  in  full,  concludes  that  "a  new  administration  may  not  refuse  to  enforce  laws  of  which  it  does 
not  approve,  or  ignore  statutory  standards  in  carrying  out  its  regulatory  functions/'  Id.  Yet,  EPA  does 
precisely  this.  The  NPRM  is  based  solely  and  entirely  on  a  newly  minted  legal  interpretation  of  an 
unambiguous  statutory  provision;  an  interpretation  designed  to  curry  the  favor  of  certain  manufacturers 
to  the  detriment  of  others,  rather  than  implement  the  goals  of  the  Clean  Air  Act.  The  Agency  is  not 
engaging  in  its  particular  expertise,  but  rather  just  disagreeing  with  its  previous  legal  interpretation,  and 
justifying  its  decision  to  overturn  the  glider  regulation  on  the  basis  of  a  change  in  administration.  There 
is  little  to  no  evidence  in  the  rulemaking  record  in  support  of  EPA's  arbitrary  decision,  and  thus  it 
provides  no  reasoned  explanation. 


B.  EPA's  Proposal  Seeks  to  Rewrite  the  Clean  Air  Act  and  Circumvent  the  Clearly 
Expressed  Intent  of  Congress 

1.  Glider  Vehicles  Are  "New  Motor  Vehicles"  as  Defined  by  the  Clean  Air  Act 

EPA's  primary  legal  justification  for  reversing  course  on  its  decision  to  regulate  glider  vehicles  is  the 
Agency's  legal  conclusion  that  these  vehicles  are  not  "new  motor  vehicles"  as  defined  by  the  statute, 
and  thus  are  not  subject  to  it.  82  FR  53442,  53444-45  (Nov.  16,  2017).  To  reach  this  conclusion, 
however,  the  Agency  engages  in  a  tortured  reading  of  the  statutory  definition  of  "new  motor  vehicle" 
that  would  require  a  wholesale  rewrite  of  the  plain  statutory  language  in  a  manner  that  Congress  clearly 
did  not  intend. 

The  Clean  Air  Act  defines  "new  motor  vehicle"  as  "a  motor  vehicle  the  equitable  or  legal  title  to  which 
has  never  been  transferred  to  an  ultimate  purchaser."  CAA  §  216(3),  42  U.S.C.  §7550(3).  The  statute 
defines  "ultimate  purchaser"  as:  "with  respect  to  any  new  motor  vehicle  or  motor  vehicle  engine,  the 
first  person  who  in  good  faith  purchases  such  new  motor  vehicle  or  engine  for  purposes  other  than 
resale."  CAA  §  216(5),  42  U.S.C.  §7550(5).  From  the  outset,  EPA  concedes  that  the  definition  of  new 
motor  vehicle  obviously  applies  to  glider  vehicles.  The  Agency  states:  "Focusing  solely  on  that  portion  of 
the  statutory  definition  that  provides  that  a  motor  vehicle  is  considered  'new'  prior  to  the  time  its 
'equitable  or  legal  title'  has  been  'transferred  to  an  ultimate  purchaser,'  a  glider  vehicle  would  appear  to 
qualify  as  'new.'"  82  FR  at  53445.  This  ought  to  be  the  end  of  the  matter.  Citing  the  Supreme  Court's 
decision  in  Dolan  v.  U.S.  Postal  Service,  however,  EPA  contends  that  "words  in  isolation"  are  not 
"necessarily  controlling",  adding  the  "interpretation  of  a  word  or  phrase  depends  upon  reading  the 
whole  statutory  text,  considering  the  purpose  and  context  of  the  statute,"  and  "consulting  any 
precedents  or  authorities  that  inform  the  analysis."  Id.  citing  546  U.S.  481,  486  (2006).  EPA  then  cites 
Dole  v.  United  Steelworkers  for  the  proposition  that  in  determining  Congressional  intent,  "the  starting 
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point  is  the  language  of  the  statute"  and  further  that  "'in  expounding  a  statute/  one  is  not  to  be  'guided 
by  a  single  sentence  or  member  of  a  sentence/  but  is  to  look  to  the  provisions  of  the  whole  law,  and  to 
its  object  and  policy/"  Id .  citing  494  U.S.  26,  35  (1990).  The  Agency  concludes:  "Assessed  in  light  of 
these  principles,  it  is  clear  that  EPA's  reading  of  the  statutory  definition  of  'new  motor  vehicle'  in  the 
Phase  2  rule  fell  short."  82  FR  at  53445. 

As  already  noted,  there  is  nothing  "clear"  from  these  principles  that  demonstrate  EPA's  earlier  position 
was  flawed.  In  fact,  it  is  far  clearer  that  the  purpose  and  context  of  the  Clean  Air  Act  does  not  support 
EPA's  proposal,  but  rather  supports  the  Agency's  initial  determination  that  glider  vehicles  are  subject  to 
the  Act's  requirements.  Both  Dolan  and  Dole  thus  negate,  rather  than  support,  EPA's  position  in  the 
NPRM.3  Furthermore,  in  cases  such  as  this,  which  involve  the  plain  language  of  the  statute,  the  relevant 
question  is  "whether  Congress  has  directly  spoken  to  the  precise  question  at  issue.  If  the  intent  of 
Congress  is  clear,  that  is  the  end  of  the  matter;  for  the  court,  as  well  as  the  agency,  must  give  effect  to 
the  unambiguously  expressed  intent  of  Congress."  Chevron  v .  NRDC,  467  U.S.  837,  843  (1984).  The 
definition  of  "new"  under  the  CAA  is  clear  and  unambiguously  expressed:  A  vehicle  is  "new"  where  "the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser."  CAA  §  216(3),  42 
U.S.C.  §7550(3).  Where  equitable  or  legal  title  has  not  been  transferred,  which  EPA  concedes  is  the  case 
with  glider  vehicles,  the  vehicle  is  "new"  for  purposes  of  the  statute.  No  further  inquiry  is  needed  or 
appropriate. 

EPA  asserts  that  the  CAA  definition  was  drawn  from  a  similar  definition  in  the  "otherwise  unrelated" 
Automobile  Information  Disclosure  Act  of  1958.  The  Agency  then  concludes: 

"Insofar  as  the  1965  CAA  definition  of  'new  motor  vehicle'  was  based  on  the  Disclosure 
Act  definition  of  'new  automobile,'  it  would  seem  clear  that  Congress  intended,  for 
purposes  of  Title  II,  that  a  'new  motor  vehicle'  would  be  understood  to  mean  something 
equivalent  to  a  'new  automobile'  -i.e.  a  true  'showroom  new'  vehicle.  It  is  implausible 
that  Congress  would  have  had  in  mind  that  a  'new  motor  vehicle'  might  also  include  a 
vehicle  comprised  of  new  body  parts  and  a  previously  owned  powertrain."  82  FR  at 
53446 

EPA,  however,  provides  no  support  for  its  conclusory  observation  that  Congress,  under  the  Disclosure 
Act  or  the  CAA,  intended  that  either  would  apply  only  to  "true  showroom  new"  vehicles  -  a  term  the 
Agency  itself  coins,  yet  does  not  define.  That  said,  it  is  far  from  "implausible"  that  Congress  would  have 
intended  to  include  vehicles  that  may  contain  a  used  component  within  the  definition  of  a  new  motor 
vehicle  under  the  Disclosure  Act,  and  even  farther  from  implausible  in  the  case  of  the  Clean  Air  Act.  If 
Congress  intended  to  define  whether  a  vehicle  is  new  based  on  whether  its  components  are  new,  it 


3  It  also  bears  noting  that  Dolan  involved  an  attempt  to  interpret  an  otherwise  undefined  word  contained  in  a  statutory 
provision,  rather  than  a  statutory  definition  specifically  drafted  by  Congress.  In  the  Clean  Air  Act,  Congress  specifically  and 
intentionally  defined  the  term  “new  motor  vehicle."  EPA  is  therefore  strictly  bound  by  the  definition  Congress  drafted  and 
adopted,  and  is  not  free  to  define  the  term  itself  as  it  deems  appropriate. 
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would  have  done  so.  Congress  didn't  do  this.  Rather  than  even  considering  the  condition  of  the  vehicle 
itself,  Congress  created  a  bright-line  test  of  whether  legal  title  to  the  vehicle  had  been  transferred  to  an 
ultimate  purchaser  (the  first  person  who  purchases  the  new  motor  vehicle  for  purposes  other  than 
resale).  Based  solely  on  EPA's  analysis  alone  -  without  even  considering  the  substantial  support  in  favor 
of  the  Agency's  original  decision  to  regulate  glider  vehicles  -  EPA  fails  to  provide  a  "reasoned 
explanation"  for  its  about-face. 


2.  EPA's  Proposal  Would  Rewrite  the  Plain  Language  of  the  CAA 

In  an  attempt  to  justify  a  loophole  for  glider  vehicles,  EPA  seeks  to  impose  definitions  of  "new  motor 
vehicle"  and  "new  motor  vehicle  engine"  that  would  substantially  revise  clearly  expressed  statutory 
language.  EPA's  interpretation  would  basically  replace  the  "transferred  to  an  ultimate  purchaser" 
requirement  with  one  in  which  a  vehicle  is  defined  as  "new"  based  on  whether  the  components  in  the 
vehicle  are  new,  without  regard  to  whether  the  vehicle  has  been  transferred  to  an  ultimate  purchaser.  It 
is  clear  from  the  plain  language  of  the  statute  that  Congress  intended  no  such  thing.  In  fact,  it  would 
appear  Congress  purposefully  intended  to  avoid  an  approach  that  considers  whether  parts  of  a  vehicle 
are  used  by  focusing  instead  on  whether  the  vehicle  has  ever  been  transferred  to  an  ultimate  purchaser. 

Under  the  component-based  definition  advanced  by  EPA,  a  vehicle  would  become  used  simply  by  virtue 
of  the  addition  of  one  or  more  used  components.  The  Clean  Air  Act,  however,  does  not  focus  on 
previous  usage  of  the  vehicle  or  any  of  the  vehicle  components,  as  EPA  suggests,  but  rather  on  the 
transfer  of  the  vehicle  from  the  manufacturer  to  the  person  who  purchases  it  for  purposes  other  than 
resale.  Thus,  a  vehicle  with  thousands  of  miles  on  the  odometer  that  has  never  been  sold  or  leased  to  an 
ultimate  purchaser  is  still  "new"  by  definition.  See  People  ex  rel.  State  Air  Resources  Bd .  v.  Wiimshurst, 

81  Cal.Rptr.2d  221,  225  (Cal.  App.  3  Dist.,  1999),  (Distinguishing  between  California  definition  of  "new 
motor  vehicle"  and  the  federal  definition,  and  noting  "a  motor  vehicle  never  acquired  by  someone  for 
use  other  than  a  resale  that  nonetheless  managed  to  accumulate  7,500  miles;  this  would  be  'new'  under 
federal  but  not  state  law.") 

Similarly,  the  determination  of  whether  a  motor  vehicle  is  "new"  does  not  turn  on  whether  title  to 
individual  components  of  the  vehicle  have  been  transferred  to  an  ultimate  purchaser,  but  rather 
whether  title  to  the  complete  vehicle  has  been  transferred.  The  Clean  Air  Act  defines  "new  motor 
vehicle"  as  "a  motor  vehicle  the  equitable  or  legal  title  to  which  has  never  been  transferred  to  an 
ultimate  purchaser."  CAA  §  216(3),  42  U.S.C.  §7550(3).  The  Act  defines  "motor  vehicle"  as  a  "vehicle 
designed  for  transporting  persons  or  property  on  a  street  or  highway."  CAA  §216(2),  42  U.S.C.  §7550(2). 
Accordingly,  it  is  the  complete  vehicle,  and  not  individual  components,  that  is  determinative  as  to 
whether  the  vehicle  is  new.  This  is  in  keeping  with  EPA's  previous  position  that  "there  is  nothing  in  the 
[CAA]  that  compels  the  result  that  adding  a  used  component  to  an  otherwise  new  motor  vehicle 
necessarily  vitiates  classification  of  the  motor  vehicle  as  'new.'"  81  FR  73478,  73514,  80  FR  40138, 

40528.  The  Agency's  proposal  provides  no  reasoned  explanation  as  to  its  basis  for  reversing  this  finding. 
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3.  EPA's  Proposal  Would  Result  in  Conflicting  Definitions  of  "New" . 

EPA's  revised  definition  of  "new  motor  vehicle"  -  which  would  provide  that  a  vehicle  is  not  new  if  it 
contains  a  used  engine  -  also  conflicts  with  the  definition  of  "new  motor  vehicle  engine"  in  the  same 
CAA  provision.  Under  that  definition,  it  is  the  status  of  the  motor  vehicle  which  determines  whether  an 
engine  is  considered  "new",  and  not  whether  its  engine  is  new  or  used.  Specifically,  the  Act  states  "the 
term  'new  motor  vehicle  engine'  means  an  engine  in  a  new  motor  vehicle  or  a  motor  vehicle  engine  the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  the  ultimate  purchaser..."  CAA  §216(3),  42 
U.S.C.  §7550(3)  Thus,  an  engine  is  considered  "new"  if  it  is  installed  in  an  otherwise  new  vehicle, 
regardless  of  whether  it  has  previously  been  used,  as  EPA  previously  and  correctly  determined.  See  80 
FR  at  40529. 4 

In  fact,  these  definitions  demonstrate  how  EPA  engages  in  erroneous  circular  logic  to  justify  its  rule.  The 
Agency  first  contends  that  a  glider  vehicle  is  not  new  based  on  the  fact  that  it  contains  used  components 
-  most  notably  a  used  or  remanufactured  engine  (82  FR  53445).  It  then  contends  that  an  engine  used  in 
a  glider  vehicle  is  not  new  based  on  the  fact  that  the  glider  is  not  new.  See  82  FR  53446  ("EPA  proposed 
to  find  that,  since  a  glider  vehicle  does  not  meet  the  statutory  definition  of  a  'new  motor  vehicle',  it 
necessarily  follows  that  a  glider  engine  is  not  a  'new  motor  vehicle  engine'  within  the  meaning  of  CAA 
section  216(3).")  The  Agency  cannot  have  it  both  ways.  Rather,  EPA  should  simply  follow  the  plainly 
stated  directive  of  Congress  that  an  engine  installed  in  a  new  motor  vehicle  is  new  for  the  purposes  of 
the  Clean  Air  Act. 

While  Volvo  understands  that  in  very  limited  situations,  glider  kits  have  been  used  by  vehicle  owners  to 
salvage  otherwise  fully  functioning  powertrains  and  vehicle  components;  for  instance  where  an  owner's 
truck  has  been  involved  in  an  accident.  Volvo  does  not  oppose  this  limited  usage,  as  reflected  by  its 
support  of  EPA's  initial  glider  provisions,  and  does  not  otherwise  comment  on  its  permissibility  here.  In 
the  vast  majority  of  cases  in  recent  years,  however,  these  kits  are  not  used  to  salvage  an  owner's 
existing  vehicle,  but  rather  are  used  to  produce  entirely  new,  additional  vehicles  with  old  engine 
technologies.  This  is  supported,  among  other  things,  by  evidence  that  glider  kit  identification  numbers 
are  being  used  as  VINs  by  glider  vehicle  manufacturers  for  purposes  of  titling  glider  vehicles.  The  glider 
kit  manufacturers  have  used  the  NHTSA  standards  defining  VIN  structure  in  the  creation  of  glider 
identification  numbers.  Among  the  information  encoded  in  these  glider  identification  numbers  is  their 
status  as  "glider"  kits.  With  these  identification  numbers,  now  apparently  used  as  VINs  containing  glider 
identifiers,  Volvo  has  undertaken  review  of  the  IHS5  national  vehicle  registration  database.  Culling  this 
database  for  registrations  of  VINs  encoded  as  gliders,  one  can  identify  thousands  of  these  glider 
identification  numbers  (as  registered  VINs)  that  are  registered  for  the  first  time  in  the  U.S.  in  any  recent 
calendar  year.  It  appears  that  these  newly  registered  glider  VINs  give  further  evidence  to  the 


4  The  NPRM  not  only  conflicts  with  the  CAA,  it  also  conflicts  with  existing  definitions  the  Agency  has  promulgated  for  other 
mobile  sources  under  the  Clean  Air  Act.  EPA's  nonroad  engine  regulations,  for  instance,  state  that  a  "new  nonroad  engine" 
includes  any  engine  "that  is  intended  to  be  installed  in  new  nonroad  equipment.  This  generally  includes  installation  of  used 
engines  in  new  equipment."  40  C.F.R.  §  1039.801 

5  IHS  is  a  widely  recognized  and  credible  service  that  consolidates  vehicle  registration  data  from  all  states  in  the  U.S. 
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presumption  that  these  vehicles  are  new,  and  title  is  being  transferred  to  the  ultimate  purchaser  for  the 
first  time.  There  can  be  no  question  that  the  vast  majority  of  glider  vehicles  produced  today  are  new 
vehicles,  with  new  vehicle  identification  numbers6  and  new  titles,  which  have  never  before  been 
transferred  to  an  ultimate  purchaser.  The  plain  language  of  the  Clean  Air  Act  does  not  permit  these 
vehicles  to  be  transformed  into  "used"  vehicles  that  escape  regulation  under  the  statute  based  solely  on 
the  inclusion  of  one  or  more  used  components  during  their  manufacture.  Accordingly,  there  is  no  legal 
basis  to  support  EPA's  attempt  to  entirely  exempt  these  vehicles  from  the  Clean  Air  Act. 


4.  Glider  Kits  are  "Motor  Vehicles"  For  Purposes  of  the  CAA 

EPA  has  already  determined  glider  kits  are  incomplete  vehicles  which  it  has  authority  to  regulate.  80  FR 
at  40528,  81  FR  at  73514-15.  The  Agency  provides  no  reasoned  explanation  for  reversing  its  course  on 
this  conclusion.  Notwithstanding  this  authority,  there  is  no  question  that  a  glider  kit  becomes  a 
complete  vehicle  for  purposes  of  the  CAA  when  the  engine,  transmission  and  rear  axle  are  installed,  and 
are  thus  subject  to  regulation  under  the  Act.  Moreover,  the  definition  of  "manufacturer"  under  the 
Clean  Air  Act  is  broad  and  clearly  includes  entities  or  individuals  engaged  in  the  business  of  installing 
engines  and  completing  glider  vehicles.  See  CAA  §  216(1),  42  USC  7550(1)  ("The  term  'manufacturer'... 
means  any  person  engaged  in  the  manufacturing  or  assembling  of  new  motor  vehicles,  new  motor 
vehicle  engines...")  Therefore,  regardless  of  whether  the  glider  kit  (absent  the  engine,  transmission,  rear 
axle  or  other  components)  is  considered  a  complete  vehicle,  it  is  indisputable  that  glider  vehicles  are 
complete  vehicles,  and  that  they  are  produced  by  manufacturers  subject  to  the  Clean  Air  Act. 


C.  EPA  Also  Has  a  Non-Discretionary  Duty  to  Regulate  Greenhouse  Gas  Emissions 
from  Glider  Vehicles 

Not  only  are  glider  vehicles  "new  motor  vehicles"  that,  under  the  statute,  are  subject  to  existing 
standards  for  criteria  emissions,  these  vehicles  also  are  required  to  be  regulated  under  EPA's 
greenhouse  gas  standards.  The  Clean  Air  Act  mandates  that  EPA  promulgate  emissions  standards 
applicable  to  emissions  from  any  class  or  classes  of  new  motor  vehicles  or  new  motor  vehicle  engines 
which  the  Agency  determines  "cause,  or  contribute  to,  air  pollution  which  may  reasonably  be 
anticipated  to  endanger  public  health  or  welfare."  CAA  §202(a)(l),  42  U.S.C.  §752 1(a)(1).  The 
promulgation  of  such  standards,  where  EPA  has  made  an  endangerment  finding,  is  a  non-discretionary 
duty;  EPA  is  obligated  to  act.  Massachusetts  v.  EPA,  549  U.S.  497,  533-34  (2007);  see  also  Friends  of  the 

6  It  should  be  clarified  that  relying  solely  on  a  VIN  to  determine  whether  a  vehicle  is  "new"  is  not  necessarily  determinative, 
given  the  potential  for  VIN  recycling.  As  EPA  already  has  correctly  determined,  the  practice  of  obtaining  a  VIN  and  original  title 
from  a  donor  vehicle  and  seeking  to  reuse  it  on  an  otherwise  brand  new  glider  vehicle  does  not  render  the  glider  vehicle  not 
"new"  for  Clean  Air  Act  purposes.  80  FR  at  40529.  Indeed,  permitting  manufacturers  to  build  new,  noncompiiant  vehicles  based 
on  their  recycling  pre-existing  VINs  and  titles  would  allow  the  ongoing  production  of  new  vehicles  designed  to  comply  with 
outdated,  vastly  higher  standards.  One  such  vehicle  could  be  produced  for  every  vehicle  that  is  scrapped.  This  creates  a 
loophole  to  the  Clean  Air  Act  large  enough  to  drive  thousands  of  trucks  through,  as  the  current  glider  industry  production  rates 
attest  to.  No  such  loophole  exists,  and  as  EPA  has  correctly  determined,  such  activity  would  clearly  constitute  circumvention  of 
the  Clean  Air  Act. 
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Earth  v.  EPA,  934  F.  Supp.2d  40,  48  (D.D.C.  2013),  (Finding  that  while  the  CAA  does  not  place  a 
nondiscretionary  duty  on  EPA  to  make  an  endangerment  finding,  once  the  Agency  has  made  such  a 
finding  it  is  obligated  to  promulgate  emissions  standards.).  EPA  has  made  a  finding  that  GHG  emissions 
from  heavy-duty  vehicles  and  engines  cause  or  contribute  to  air  pollution  that  may  reasonably  be 
anticipated  to  endanger  public  health  or  welfare.  Glider  vehicles  fall  squarely  within  this  class  of  motor 
vehicles;  accordingly,  EPA  has  a  non-discretionary  duty  to  regulate  these  vehicles.  Repeal  of  the  glider 
vehicle  provisions  of  the  EPA  Phase  II  GHG  regulations,  therefore,  also  directly  contradicts  the  Agency's 
mandatory  obligations  under  the  authorizing  statute. 


In  conclusion,  EPA's  proposal  to  repeal  the  emissions  regulations  applicable  to  glider  vehicles  is  based 
entirely  on  the  Agency's  conclusion  that  it  lacks  authority  to  regulate  these  vehicles.  EPA  provides  no 
other  grounds  for  its  decision  to  reverse  course.  Clearly  the  Agency  has  the  authority  to  regulate  glider 
vehicles;  it  has  failed  to  supply  the  "reasoned  analysis"  required  to  justify  its  proposal.  See  Motor  Vehicle 
Manufacturers  Assoc.,  463  U.S.  at  42,  supra.  EPA's  legal  analysis  is  erroneous  for  several  reasons.  First, 
the  Agency's  conclusion  that  gliders  are  not  "new"  vehicles  for  purposes  of  the  Clean  Air  Act  turns  on  a 
flawed  interpretation  of  the  plain  language  of  the  statute.  That  language  provides  that  a  glider  vehicle, 
like  any  other  vehicle,  is  "new"  if  equitable  or  legal  title  to  the  vehicle  has  not  been  transferred  to  an 
ultimate  purchaser.  EPA  concedes  this  to  be  the  case  with  respect  to  glider  vehicles,  but  attempts  to 
graft  an  additional  requirement  onto  the  statutory  definition  that  would  require  the  vehicle  also  be 
composed  entirely  of  unused  parts.  No  such  requirement  extends  from  the  statutory  definition;  indeed 
no  such  interpretation  is  legally  possible  absent  an  amendment  by  Congress.  EPA  likewise  concludes 
that  glider  kits  are  not  vehicles  without  providing  a  reasoned  analysis  for  reversing  its  previous  position 
that  these  kits  constitute  incomplete  vehicles  subject  to  regulation  under  the  Clean  Air  Act.  Moreover, 
even  if  glider  kits  are  not  vehicles,  they  become  regulated  vehicles  upon  completion,  a  fact  EPA 
apparently  does  not  deny.  Finally,  for  reasons  stated  above,  EPA  not  only  has  authority  to  regulate  glider 
kits,  but  indeed  is  obligated  to  under  the  Clean  Air  Act.  EPA's  attempt  to  reverse  course,  therefore,  is 
not  only  lacking  in  the  reasoned  analysis  required  for  such  actions,  it  is  in  violation  of  the  Agency's 
statutory  obligations. 

The  Volvo  Group  also  joins  in  and  supports  the  comments  of  the  Truck  and  Engine  Manufacturers 
Association  ("EMA")  with  respect  to  EPA's  proposal.  For  the  reasons  set  forth  herein  and  in  the  EMA 
comments,  the  Volvo  Group  respectfully  requests  that  EPA  withdraw  its  proposal  and  leave  in  place  the 
mandatory  regulations  applicable  to  glider  vehicles. 
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II.  EMISSIONS  IMPACTS 

Glider  vehicles  are  most  often  equipped  with  used  engines7  designed  to  comply  with  EPA  criteria 
emissions  standards  in  effect  prior  to  2003,  the  first  year  of  a  series  of  reductions  launched  under  EPA's 
Clean  Diesel  program.  These  regulatory  steps  drove  drastic  reductions  in  the  emissions  of  Oxides  of 
Nitrogen  (NOx)  and  particulate  matter  (PM).  More  specifically,  the  new  EPA  standards  and  control 
measures  called  for  a  95%  reduction  in  NOx  emissions,  and  a  90%  reduction  in  PM  emissions8  from 
medium  and  heavy-duty  trucks,  fully  in  force  by  2010.  Furthermore,  these  regulations  also  imposed 
additional  controls  on  in-use  emissions,  above  and  beyond  the  certification  test  standard  controls. 

The  glider  coalition's  petition  to  EPA  to  reconsider  the  glider  provisions  set  forth  in  the  GHG  Phase  2 
Rule  purports  that,  with  respect  to  emissions  characteristics  of  glider  vehicles,  EPA's  decision  to  regulate 
gliders  "was  based  on  unsupported  assumptions  rather  than  data".  The  petition  makes  the  case  that, 
based  on  a  Tennessee  Technological  University  study  funded  by  the  largest  of  the  glider  vehicle 
assemblers,  "remanufactured  engines  from  model  years  between  2002  and  2007  performed  roughly  on 
par  with  OEM  "certified"  engines,  and  in  some  instances  even  out-performed  the  OEM  engines."  It 
appears  the  actual  test  data  were  never  supplied  to  or  reviewed  by  EPA,  as  they  have  never  been  placed 
in  the  rule-making  docket  for  this  proposal.9 * 11  The  Volvo  Group  likewise  does  not  have  access  to  test  data 
or  other  information  detailing  the  procedures  and  results  of  the  study.  The  only  information  provided 
by  petitioners  with  regard  to  the  testing  is  a  summary  of  test  results  included  in  their  Exhibit  I.  This 
information  is  very  limited,  and  the  test  results  are  highly  suspect  given  what  those  well-versed  in 
heavy-duty  highway  engine  technology  and  emissions  control  would  expect.  We  have  no  reason  to 
believe  anything  other  than  that  the  Tennessee  Tech  students  conducting  the  testing  with  support  of 
academic  leadership  acted  in  good  faith  to  acquire  factual  data  based  on  their  best  efforts  with  the 
facilities  and  measurement  equipment  available  to  them.  However,  it  should  be  recognized  that 
acquiring  accurate  emissions  results  requires  a  great  deal  of  appropriate  technical  experience,  using 
sensitive  state-of-the-art  equipment  and  knowledge  of  the  operating  controls  of  modern  engines  and 
emissions  control  systems.  It  would  appear  that  the  Agency  has  launched  this  regulatory  action  to 
reconsider  the  Phase  2  glider  provisions  based  in  part  on  the  limited  emissions  information  provided, 
without  a  detailed  examination  of  the  university's  results  by  technical  experts,  and  without  seeking 
confirming  testing  or  analysis  from  EPA  staff  or  experienced  independent  laboratories.  There  is  no 
analysis  of  the  TT  testing  or  results  contained  in  the  rule  itself  or  in  the  docket  for  the  rulemaking,  and 
the  underlying  test  data  have  never  been  made  available  for  analysis  by  the  public.  It  is  at  best 
uncertain  whether  EPA  itself  has  even  received  the  underlying  test  data  and  a  complete  description  of 


7 These  used  engines  include  remanufactured  engines  and  rebuilt  engines.  To  the  extent  that  any  glider  manufacturers  might 
be  modifying  the  design,  components,  or  controls  from  their  originally  certified  configuration,  this  could  constitute  a  violation 
of  EPA  prohibitions  against  tampering. 

8  While  the  regulated  limits  represented  a  90%  reduction  in  PM,  the  aftertreatment  technology  all  major  OEMs  use  to  comply, 
the  diesel  particulate  filter  (DPF),  achieves  closer  to  a  97%  reduction  or  more. 

9  It  is  assumed  the  data,  if  supplied  to  EPA,  has  not  been  withheld  from  the  docket  on  the  basis  that  it  is  confidential  business 

information,  as  "emissions  data"  is  specifically  exempt  from  CBI  protection  under  the  Clean  Air  Act.  CC  §208(c),  42  U.S.C.  § 
7542(c). 
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methodology.  Accordingly,  it  is  unreasonable  for  the  Agency  to  rely  on  the  University  study  in  any  way 
as  supporting  its  proposal. 

That  said,  there  is  ample  information  to  demonstrate  that  the  purported  test  results  are  invalid  and 
based  on  flawed  methodology.  Moreover,  as  EPA's  own  testing  of  late  model  year  glider  vehicles 
proves,  glider  vehicle  emissions  shows  levels  that  far  exceed  current  EPA  standards.  Since  the  subject 
NPRM  was  issued,  EPA  has  submitted  to  the  docket10  the  results  of  late  model  glider  vehicle  tests 
conducted  at  the  U.S.  EPA  National  Vehicle  and  Fuel  Emissions  Laboratory  in  Ann  Arbor,  Ml.  Both  gliders 
were  equipped  with  a  popular  rebuilt  engine  option  from  one  of  the  largest  glider  vehicle 
manufacturers.  The  conclusions11  EPA  technical  staff  drew  from  this  carefully  controlled  testing  are 
summarized  by  EPA  this  way  (directly  quoted): 

The  criteria  pollutant  emissions  (NOx,  PM ,  HC,  CO)  from  the ...  glider  vehicles  were  consistently 
higher  than  those  of  the  conventionally  manufactured  2014  and  2015  tractors .  The  extent  to 
which  this  occurred  depended  on  the  pollutant  and  the  test  cycle. 

*  Under  highway  cruise  conditions NOx  emissions  from  the ...  glider  vehicles  were 
approximately  43  times  as  high ,  and  PM  emissions  were  approximately  55  times  as  high 
as  the  conventionally  manufactured  2014  and  2015  MY  tractors . 

*  Under  transient  operations ,  absolute  NOx  and  PM  emissions  were  higher  for  the  ... 
glider  vehicles  on  all  duty  cycles.  On  a  relative  basis ,  the  glider  vehicle  NOx  emissions 
were  4-5  times  higher ,  and  PM  emissions  were  50-450  times  higher  than  the 
conventionally  manufactured  2014  and  2015  MY  tractors . 

*  HC  and  CO  emissions  for  the ...  glider  vehicles  were  also  significantly  higher  than  the 
conventionally  manufactured  2014  and  2015  MY  tractors  on  a  relative  basis .  However , 
on  an  absolute  basis ,  they  appear  to  be  less  of  a  concern  than  the  NOx  and  PM 
emissions . 

*  C02  emissions  from  the ...  glider  vehicles  were  lower  than  the  conventionally 
manufactured  vehicles  when  measured  on  the  chassis  dynamometer  without  taking  into 
account  the  differences  in  the  aerodynamic  drag  between  the  vehicles. 

With  emissions  from  glider  vehicles  at  levels  as  demonstrated  by  the  EPA  testing,  and  continued  glider 
market  growth  if  EPA  were  to  follow  through  with  its  repeal  of  the  Phase  2  glider  provisions,  the 
emissions  impact  becomes  enormous.  It  would  be  entirely  possible  that,  in  any  future  single  year's  Class 
8  market  sales,  the  population  of  glider  vehicles  sold  could  emit  some  5  to  10  times  more  NOx  and  PM 
emissions  annually  than  the  entire  balance  of  fully  compliant  truck  sales  the  same  year.  Any  C02 


10  See  HD  Chassis  Glider  Final  Report  11202017,  OAR-2014-0827-2417 

11  Id ,  page  3 
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advantages  offered  by  glider  kits  will  soon  be  eliminated  and  surpassed  with  the  introduction  of  vehicles 
and  engines  compliant  to  the  Phase  2  greenhouse  gas  standards. 

EPA  estimated  the  economic  health  effects  impacts  from  PM  emissions  from  gliders12: 

Put  into  monetary  terms  using  PM~related  benefit-per-ton  values  described  in  Section  IX. H,  the 
removal  of  all  unrestricted  glider  vehicle  emissions  from  the  atmosphere  would  yield  between  $6 
to  $14  billion  in  benefits  annually  (2013$). 

The  annual  glider  emissions  impact  in  the  United  States  substantially  outweighs  that  of  the  recent 
Volkswagen  diesel  engine  violations  at  their  peak.  Thus,  EPAs  proposal  would  produce  excess  emissions 
far  greater  than  those  that  resulted  in  the  largest  Clean  Air  Act  enforcement  case  in  history. 

EPA's  Administrator  has  expressed  strong  support  for  DERA,  the  Diesel  Emissions  Reductions  Act,  which 
funds  the  replacement  of  older,  higher  polluting  engines  powering  vehicles  on  America's  roadways.  No 
level  of  DERA  funding  can  counteract  the  emissions  impact  of  continuing  to  give  a  green  light  to 
uncontrolled  production  volumes  in  the  glider  market. 

Improving  air  quality  is  at  the  heart  of  EPA's  mission;  the  environmental  harm  that  would  result  from  the 
repeal  of  the  Phase  2  glider  provisions  is  inexcusable.  EPA  should  not  finalize  the  rule  as  proposed. 


III.  THE  GLIDER  LOOPHOLE  CREATES  AN  UNLEVEL  PLAYING  FIELD 

EPA  requests  comment  as  to  whether,  as  petitioners  contend,  "a  glider  vehicle  is  often  a  suitable  option 
for  those  small  businesses  and  independent  operators  who  cannot  afford  to  purchase  a  new  vehicle,  but 

13 

who  wish  to  replace  an  older  vehicle  with  a  vehicle  that  is  equipped  with  up-to-date  safety  features." 
EPA  further  requests  comment  on  whether  limiting  the  availability  of  glider  vehicles  could  result  in 
older,  less  safe,  more-polluting  trucks  remaining  on  the  road  that  much  longer. 

The  Volvo  Group  contends  that  glider  vehicles  are  commonly  purchased  by  fleets  or  individuals  that 
would  otherwise  purchase  a  new  truck.  There  are  several  factors  that  come  into  consideration  when 
discussing  the  market  impacts  of  the  glider  vehicle  industry;  it's  clear  that  the  glider  emissions  loophole 
has  created  an  unlevel  playing  field  in  the  heavy-duty  truck  market. 


12  81  FR  73943 
13NPRM,  82  FR  53446 
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A.  Glider  vehicle  manufacturers  operate  at  a  significant  cost  advantage 

With  the  proposed  repeal  of  the  Phase  2  glider  restrictions,  EPA  would  allow  the  glider  industry  to 
continue  to  prosper  through  unfair  advantage  over  truck  and  engine  OEMs  who  have  spent  hundreds  of 
millions  of  dollars  to  comply  with  the  current  emissions  requirements.  Not  only  has  the  Volvo  Group 
been  required  to  develop  and  integrate  new  technologies  to  meet  steadily  more  stringent  criteria  and 
greenhouse  gas  emissions  standards,  as  well  as  extremely  complex  and  costly  On-board  Diagnostics 
(OBD)  requirements,  but  we  also  spend  tens  of  millions  of  dollars  annually  to  demonstrate  compliance 
through  the  EPA  and  the  California  Air  Resources  Board  certification  and  other  requirements.  These 
costs  are  not  borne  by  the  glider  vehicle  industry. 

On  a  per  vehicle  basis,  Volvo  Group  and  other  OEMs  are  required  to  install  costly  emissions  control 
equipment  to  meet  the  stringent  emissions  standards.  Considering  the  total  of  research  and 
development,  certification  and  compliance,  emissions  control  and  GHG  compliance  components,  and 
associated  warranty  costs,  an  OEM  can  incur  an  additional  cost  of  some  per  vehicle  over  the 

costs  borne  by  glider  manufacturers.  EPA  projects  that  cost  differential  will  grow  by  as  much  as  $12,000 
to  comply  with  Greenhouse  Gas  Phase  2  C02  limits.  Anticipated  future  NOx  regulation  will  increase 
manufacturer  costs  even  further.  On  top  of  this,  all  new  Volvo  Trucks  and  Mack  Trucks  sales  are  subject 
to  the  12%  Federal  Excise  Tax  (FET),  whereas  some  glider  vehicles  are  purchased  without  payment  of 
FET14.  This  drives  the  current  cost  advantage  beyond  per  vehicle,  and  the  future  cost  advantage 

beyond  when  Phase  2  compliant  vehicles  are  required.  This  cost  differential  provides  a  huge 

advantage  in  pricing  flexibility  to  glider  dealers,  while  still  leaving  room  for  significantly  more  profit 
potential  than  that  available  to  OEM  dealers. 

There  is  conflicting  anecdotal  information  regarding  the  market  price  of  glider  vehicles  compared  to 
OEM  manufactured  compliant  vehicles.  Given  the  advertised  fuel  economy,  lower  maintenance  costs, 
and  reduced  downtime  advantages  of  glider  vehicles,  it  is  understandable  how  some  customers  might 
be  willing  to  purchase  gliders,  spending  amounts  approaching  or  even  equal  to  what  a  new  compliant 
vehicle  would  cost.  Our  dealer  network  informs  us  that  glider  vehicles  are  often  purchased  at  pricing 
similar  to  that  of  comparably  configured  new  compliant  vehicles.  From  this  it's  evident  that  glider 
vehicle  buyers  do  not  find  new  compliant  vehicles  to  be  unaffordable;  they  do,  therefore,  have  options 
other  than  keeping  older  vehicles  on  the  road.  Compliant  vehicle  manufacturers  and  the  numerous 
small  businesses  that  make  up  our  dealer  network  will  have  been  "set  up"  by  EPA  for  significant  losses  in 
the  marketplace  if  EPA  were  to  follow  through  with  the  proposed  repeal. 


14  While  the  12%  FET  differential  is  not  directly  earned  as  profit  for  the  glider  vehicle  manufacturers  or  dealers,  the  opportunity 
for  customers  to  avoid  this  sizeable  cost  impact  gives  these  dealers  tremendous  additional  pricing  flexibility.  Certainly  a  portion 
of  this  12%  can  be  seen  as  augmenting  the  profits  to  the  glider  dealer. 
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B.  Volvo  Trucks  and  Mack  Trucks  Dealer  Impacts 

The  Volvo  Group  dealer  network  is  comprised  of  both  large  and  small  dealerships  across  the  U.S. 
employing  approximately  14,000  people.  As  noted  by  some  of  these  dealers  in  their  comments  posted 
to  the  docket15  they  are  all  disadvantaged  by  the  proposed  repeal  of  the  Phase  2  glider  provisions. 

Philip  Morelli,  President  of  VoMac  Trucks  Sales  and  Service,  Inc.  noted  loss  of  sales  to  35  new  truck 
customers  who  ultimately  purchased  glider  vehicles.16  Many  of  these  lost  sales  likely  represented  multi¬ 
truck  purchases,  along  with  opportunities  for  future  service  and  parts  sales. 

Brian  Bruckner,  President  of  Bruckner  Truck  Sales  listed  more  than  a  dozen  customers  to  whom 
Bruckner  has  sold  new  trucks,  who  have  recently  purchased  glider  vehicles.17 

One  trucking  business's  submission  to  the  docket  reads:  "Our  family  business  has  been  in  the  trucking 
industry  since  1953.  We  have  been  buying  glider  kits  since  2014.  Since  trading  in  our  2012  and  2013 
vehicles  for  Glider  Kit  trucks..."18  This  is  another  piece  of  clear  evidence  that  even  some  small 
businesses  typically  buying  new  trucks  are  buying  gliders  instead. 

From  these  and  other  dealer's  testimony,  it's  apparent  that  many  glider  vehicle  sales  are  cannibalizing 
sales  of  new  OEM  compliant  vehicles  forced  to  meet  strict  emissions  requirements,  rather  than 
replacing  older  used  vehicles  that  would  otherwise  stay  on  the  road  longer  as  claimed  by  the  glider 
coalition's  petition  .  The  effect  of  this  unlevel  playing  field  on  our  dealers  is  constrained  investment 
and  hampered  job  creation,  simply  for  playing  by  the  rules. 


C.  Volvo  Group  and  Broader  Economic  Impact 


According  to  an  internal  EPA  memo20,  glider  volumes  were  "significantly  over  10, 000. ..in  2015".  These 
volumes  are  having  significant  impact  on  U.S.  employment. 


There  would  be  no  overall  job  losses  in  the  U.S.  as  a  result  of  the  current  glider  restrictions  remaining  in 
place;  rather,  there  will  be  additional  U.S.  jobs  created.  As  the  glider  volumes  are  reduced  from  their 
current  levels  to  the  Phase  2  production  cap  levels,  U.S.  jobs  will  be  repositioned  from  glider  kit  and 
glider  vehicle  manufacturers  to  other  compliant  engine  and  vehicle  manufacturers,  direct  and  indirect 
parts  suppliers,  transporters  and  more.  Obviously,  new  engine  production  is  more  labor  intensive  than 
engine  rebuilding  or  remanufacturing.  Additional  U.S.  manufacturing  jobs  would  be  created,  as  glider 


15  EPA-HQ-OAR-2014-0827-2392,  EPA-HQ-OAR-2014-0827-2393,  EPA-HQ-OAR-2014-0827-2398,  EPA-HQ-OAR-2014-0827-2401 

16  EPA-HQ-OAR-2014-0827-2393 

17  EPA-HQ-OAR-2014-0827-2401 

18  EPA-HQ-OAR-2014-0827-2442 

19  EPA-HQ-OAR-2014-0827-2373 

20  EPA-HQ-OAR-2014-0827-2379 
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kits  manufactured  in  Mexico  would  be  replaced,  in  the  case  of  Volvo  Trucks  and  Mack  Trucks,  by 
vehicles  manufactured  in  the  U.S.  The  tens  of  thousands  of  U.S.  citizens  employed  by  the  Volvo  Group 
supply  chain  will  be  favorably  impacted,  including  the  suppliers  of  the  exhaust  emissions  control 
components  installed  on  modern  compliant  engines,  who  will  be  staffing  up  to  support  more  than  an 
additional  10,000  compliant  vehicle  builds  per  year  thanks  to  the  glider  production  caps.  Additionally, 
highly  trained  repair  technicians  servicing  the  complex  emissions  control  systems  on  compliant  vehicles 
will  no  longer  be  negatively  impacted. 

The  Volvo  Group's  manufacturing  and  parts  facilities  that  deliver  to  the  U.S.  market  are  all  located  in  the 
U.S.,  in  areas  such  as  southwest  Virginia,  western  Maryland,  eastern  Pennsylvania,  and  northwest 
Mississippi.  If  10,000  glider  sales  became  compliant  new  truck  sales,  the  Volvo  Group's  share  of  that 
business  would  likely  mean  increased  staffing  of  U.S.  manufacturing  positions  in  the  Group.  The  Volvo 
Group's  facilities  provide  salaries  and  benefits  that  are  among  the  best  in  these  areas  -  some  of  which 
are  rural  and  economically  challenged  -  and  the  employees  are  actively  engaged  in  supporting  these 
local  communities.  Should  EPA  follow  through  with  the  glider  repeal  and  glider  sales  increased  even 
more,  it  would  negatively  affect  these  highly  skilled,  well-paid  American  manufacturing  jobs. 

In  consideration  of  this  broad  array  of  issues  that  upset  the  economic  balance  offered  by  a  level  playing 
field,  and  drive  undesirable  shifts  in  U.S.  employment,  the  Volvo  Group  strongly  opposes  EPA's  repeal  of 
the  glider  provisions. 


D.  Glider  sales  do  not  equate  to  cleaner,  safer  vehicles  on  roadways 

As  stated  earlier,  EPA  requests  comment  as  to  whether,  as  petitioners  contend,  "a  glidervehicle  is  often 
a  suitable  option  for  those  small  businesses  and  independent  operators  who  cannot  afford  to  purchase 
a  new  vehicle,  but  who  wish  to  replace  an  older  vehicle  with  a  vehicle  that  is  equipped  with  up-to-date 
safety  features."21  EPA  further  requests  comment  on  whether  limiting  the  availability  of  glider  vehicles 
could  result  in  older,  less  safe,  more-polluting  trucks  remaining  on  the  road  that  much  longer. 

Volvo  Group's  experience,  as  reported  earlier  and  attested  in  the  multiple  letters  submitted  to  the 
rulemaking  docket  by  our  Volvo  Trucks  and  Mack  Trucks  dealers,  is  that  many  fleets  of  all  sizes  purchase 
glider  vehicles  as  an  alternative  to  purchasing  a  new  truck.  Glider  vehicles  are  reportedly  commanding 
prices  these  days  at  levels  similar  to  those  of  new  trucks,  having  the  market  advantage  that  their 
customers  can  avoid  the  costs  of  operating  and  maintaining  modern  emissions  control  systems.  Clearly 
these  glider  customers  are  not  "unable  to  afford  a  new  truck."  Some  glider  vehicle  manufacturers 
advertise  that  their  customers  have  the  possibility  to  avoid  the  12%  federal  excise  tax  (FET).  If  the  glider 
manufacturers  were  really  seeking  out  used  truck  customers,  they  would  be  wasting  their  time  with  this 
marketing  message,  as  FET  is  not  collected  on  used  trucks.  Because  gliders  vehicles  are  marketed  as 


21NPRM,  82  FR  53446 
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new  trucks,  often  priced  like  new  trucks,  and  include  marketing  materials  that  report  potential 
advantages  over  new  compliant  vehicle  purchases,  the  argument  that  glider  purchases  populate  the 
roadways  with  cleaner,  safer  trucks  just  doesn't  hold  water. 

The  emissions  characteristics  of  glider  vehicles  compared  to  current  OEM  compliant  products  were 
discussed  at  length  in  Section  II  of  these  comments. 

Regarding  safety  features,  glider  kit  manufacturers  advise  glider  vehicle  manufacturers  through  a  Glider 
Kit  Certification  Information  Document  that  several  Federal  Motor  Vehicle  Safety  Standards  ("FMVSS") 
are  not  fulfilled  on  the  glider  kit  as  supplied  to  the  glider  vehicle  manufacturer.22  The  kit  manufacturers 
make  it  clear  in  the  document  that  the  glider  vehicle  manufacturers  have  the  obligation,  as  the  vehicle 
manufacturer,  to  fulfill  additional  obligations  with  respect  to  certification  and  compliance  to  the 
National  Highway  Traffic  Safety  Administration  ("NHTSA")  safety  standards.  Furthermore,  as  the 
regulated  vehicle  manufacturer,  the  glider  vehicle  manufacturers  have  the  obligation  to  register  with 
NHTSA  as  a  vehicle  manufacturer,  submit  the  VIN  structure  of  ail  produced  vehicles  to  NHTSA,  submit 
information  that  may  provide  early  warning  of  potential  safety-related  defects,  and  submit  safety  defect 
reports  and  manage  recalls  under  NHTSA  regulatory  requirements.  It  is  our  understanding  that  the 
glider  vehicle  manufacturers  are  not  fulfilling  these  regulatory  obligations. 

It  is  difficult  for  us  to  perceive  how  these  new  vehicles  could  comply  with,  or  at  minimum  be  fully 
certified  according  to  NHTSA  safety  regulations.  Alarmingly,  some  of  the  requirements  left  to  be 
guaranteed  by  the  glider  vehicle  manufacturer  include  critical  braking  requirements  mandated  by  the 
FMVSS  121  Air  Brake  Systems  and  FMVSS  136  Electronic  Stability  Control  safety  standards.  These 
standards  include  requirements  for  mandatory  vehicle  stopping  distances,  anti-lock  braking,  emergency 
braking,  and  braking  stability  control.  Assuring  compliance  to  complex  safety  systems  such  as  Electronic 
Stability  Control  (and  Automatic  Emergency  Braking  when  that  technology  is  mandated)  is  complicated 
by  several  issues.  First,  there  is  the  mixing  of  new  and  old  components  (new  front  axle  vs  used  rear 
axle),  where  the  old  technology  may  not  be  properly  outfitted  to  accommodate  the  modern  systems. 
Second,  there  can  be  an  issue  of  electronic  architecture  compatibility.  Another  issue  is  the  need  to 
program  vehicle  specifications  such  as  vehicle  wheelbase,  which  may  not  be  known  when  the  glider  is 
produced. 

Moreover,  some  glider  manufacturers  are  touting  that  glider  vehicles  can  be  exempted  from  the  Federal 
Motor  Carrier  Safety  Administration's  Electronic  Logging  Device  requirements  that  monitor  driver 
compliance  to  hours  of  service  limitations,  avoiding  accidents  due  to  driver  fatigue. 

By  our  assessment,  any  notion  that  a  glider  vehicle  "is  equipped  with  up-to-date  safety  features"  as 
delivered  to  the  vehicle  customer  is  fundamentally  incorrect. 


22  Examples  of  NHTSA  safety  standards  not  fulfilled  as  indicated  in  a  typical  Glider  Kit  Information  Document  include  FMVSS 
102,  FMVSS  105,  FMVSS  106,  FMVSS  108,  FMVSS  120,  FMVSS  121,  FMVSS  124  and  FMVSS  136 
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IV.  GLIDER  PRODUCTION  RESTRICTIONS 

In  the  proposed  repeal,  EPA  requests  comment  on  options  EPA  might  consider  should  they  not  adopt 
the  revised  interpretation,  and  thereby  do  not  finalize  a  repeal  of  the  glider  provisions  in  total  as 
proposed  in  the  NPRM.  More  specifically,  EPA  requests  comment  as  to  whether  the  annual  production 
cap  of  300  units  per  year  per  glider  manufacturer  (or  the  peak  annual  sales  2010-2014  if  less  than  300) 
should  be  adjusted,  or  whether  the  timeline  for  implementation  of  those  limits  should  be  should  be 
adjusted. 

Volvo  Group  foresees  that  EPA  would  weigh  certain  objectives  that  could  drive  increases  to  the  annual 
glider  production  limits,  and  other  objectives  that  could  drive  reductions  in  the  volumes. 


A.  Regarding  Considerations  whether  the  Production  Caps  are  Sufficient: 

•  Legitimate  glider  needs:  The  production  caps  as  finalized  in  the  Phase  2  rule  fully  cover  the 
market  needs  for  legitimate  glider  kit  purposes,  in  the  cases  of  repair  of  a  vehicle  badly 
damaged  from  a  vehicular  accident,  where  the  powertrain  components  are  salvageable.  The 
approximately  1000  glider  vehicles  (annual  market  total)  allowably  produced  under  the  current 
provisions  will  more  than  meet  this  demand. 

•  Existing  glider  vehicle  manufacturers:  EPA  also  sought  to  protect  the  business  interests  of  the 
glider  vehicle  manufacturers  by  allowing  production  volumes  that  provide  for  continued 
profitability  under  the  production  caps.  Here,  several  factors  should  be  considered. 

o  EPA  should  first  consider  that  the  business  of  manufacturing  glider  vehicles  appears  to 
have  started  as  a  "side  business"  for  heavy-duty  truck  sales  and  repair  centers, 
ostensibly  making  a  living  off  of  activities  apart  from  glider  production  -  a  business 
activity  for  which  the  Phase  2  regulation  would  have  no  bearing  save  for  the 
additional  demands  to  repair  new  technologies  introduced  to  comply  with  the 
aggressive  greenhouse  gas  standards. 

o  Second,  Volvo  Trucks  and  Mack  Trucks  dealers  are  reporting  that  glider  vehicle  prices 
have  been  rising,  to  the  point  where  they  are  practically  at  the  level  of  new  fully 
compliant  OEM  products.  This  is  a  reflection  of  the  growing  demand  for  the  emissions 
control  avoidance,  but  simultaneously  is  driving  profit  from  individual  glider  vehicle 
sales  to  levels  much  higher  than  that  of  OEM  products.  The  finalized  production  caps 
should  be  expected  to  drive  glider  prices,  and  therefore  per  vehicle  profits  even  higher 
yet. 
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o  Third,  even  before  consideration  of  elevated  profitability,  we  have  the  benefit  of  the 
remarks  from  the  owner  of  the  largest  glider  vehicle  manufacturer ,  who  stated  in  April 
2013 ,  "We're  set  up  to  make  a  profit  at  300  a  year."  23  Elevated  profitability  makes 
this  statement  all  the  more  plausible.  The  current  production  caps  allow  for  sufficient 
profitability  for  glider  vehicle  manufacturers.24 


B.  Regarding  Considerations  to  Further  Limit  the  Production  Caps 

•  NAAQS  non-attainment:  Congress  set  forth  requirements  in  the  Clean  Air  Act  to  monitor  and 
improve  air  quality  to  improve  public  health  and  welfare.  A  broad  array  of  environmental 
programs  covering  multiple  business  sectors  have  thereby  been  negotiated  and  launched  with 
great  success.  While  air  quality  has  improved  dramatically  across  the  U.S.,  thanks  in  part  to  the 
tremendous  efforts  of  the  heavy-duty  truck  industry,  there  are  still  some  areas  that  are  forecast 
to  be  in  non-attainment  status  with  respect  to  important  NAAQS  standards  established  to 
protect  public  health.  In  the  ever-pressing  efforts  to  address  these  challenges,  any  compromise 
to  air  quality  only  makes  these  goals  even  harder  to  achieve.  Any  increase  to  the  carefully 
considered  glider  production  caps  will  have  detrimental  effects  on  achievement  of  air  quality 
goals. 

•  Level  playing  field:  As  explained  earlier,  the  Volvo  Group  seeks  mainly  to  ensure  that  we 
compete  for  customers  on  a  level  playing  field.  The  glider  vehicle  manufacturers  operate  at  a 
distinct  competitive  advantage  over  producers  and  dealers  of  fully  compliant  vehicles,  offering 
lighter,  simpler  products  with  lesser  maintenance  requirements  that  can  be  produced  at  a 
significantly  lower  price  yet  capable  of  commanding  prices  in  line  with  fully  compliant  OEM 
products.  The  rapid  expansion  of  the  glider  vehicle  market  share  under  these  unfair  market 
conditions  has  had  deleterious  effects  on  these  businesses.  Any  expansion  of  the  glider 
production  caps  will  only  exacerbate  these  effects,  and  must  be  avoided  without  good  reason. 

•  Safety  on  American  roadways:  Separate  from  the  interests  of  EPA,  but  nonetheless  another 
major  program  demanded  by  Congress  and  chartered  to  the  U.S.  Department  of  Transportation, 
is  vehicle  safety.  According  to  NHTSA,  glider  vehicle  manufacturers  are  failing  to  meet  the 
regulatory  requirements  to  register  with  NHTSA  as  a  vehicle  manufacturer,  to  annually  submit 
ail  new  Vehicle  Identification  Numbers,  and  to  meet  obligations  of  safety  defect  reporting  and 
associated  recall  provisions.25  Furthermore,  the  glider  vehicle  manufacturers  are  failing  to 
certify  with  NHTSA  that  the  vehicles  meet  all  the  latest  safety  requirements,  such  as  Electronic 

23  Trucking  Info,  April  2013.  http://www.truckinginfo.com/channel/equipment/article/story/2013/04/the-return-oTthe- 
glider. aspx 

24  One  provision  in  the  Phase  2  regulation  prohibits  the  launch  of  new  glider  manufacturers,  or  the  splitting  of  existing 
manufacturers  into  two  or  more  manufacturers.  This  is  a  critical  element  that  must  be  maintained  to  achieve  the  full  effect  of 
the  environmental  and  OEM/dealer  business  stability  goals  of  the  glider  provisions. 

25  While  the  manufacturers  of  glider  kits  may  take  certain  measures  to  include  glider  vehicle  owners  in  some  recall  actions,  the 
robustness  of  this  process  and  coverage  might  be  compromised  when  it's  not  managed  by  the  actual  vehicle  manufacturer  as 
NHTSA  had  intended,  and  as  compelled  by  regulation. 
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Stability  Control.  Relaxing  the  production  limits  on  glider  vehicles  would  only  multiply  the 
safety  risks  imposed  by  glider  vehicles  under  the  current  provisions. 

•  Federal  Highway  Funds:  Another  area  of  uncertainty  surrounding  glider  vehicle  purchases  is  the 
issue  of  12%  Federal  Excise  Tax  (FET)  to  be  paid  at  the  time  of  any  new  heavy-duty  vehicle 
purchase.  Some  glider  vehicle  manufacturers  market  the  avoidance  of  FET  as  yet  another 
compelling  reason  to  purchase  a  glider  vehicle  rather  than  a  new  vehicle  (further  evidence  that 
they  are  marketing  to  otherwise  new  vehicle  purchasers,  not  used  vehicle  purchasers).  FET  is  an 
important  source  of  funding  to  maintain  and  repair  America's  roadway  infrastructure.  Every 
instance  where  a  new  vehicle  purchase  is  usurped  by  a  new  glider  vehicle  purchase  without  the 
payment  of  FET  is  robbing  the  Highway  Trust  Fund  of  much  needed  revenue.  Increases  to  the 
glider  production  caps  could  further  defund  this  critical  source  of  infrastructure  maintenance. 


C.  Regarding  Clean  Air  Act  Allowable  Exemptions 

EPA's  authority  to  grant  exemptions  to  Clean  Air  Act  requirements  for  vehicle  and  engine  manufacturers 
is  limited.  CAA  §  203(b)  specifies  exemptions  to  otherwise  prohibited  acts  that  EPA  may  grant  under  the 
statute.  These  are  limited  to:  (1)  exemptions  the  Administrator  "may  find  necessary  for  purposes  of 
research,  investigations,  studies,  demonstrations,  or  training,  or  for  reasons  of  national  security,"  CAA 
203(b)(1);  and  exemptions  for  certain  engines  intended  solely  for  export.  CAA  203(b)(3).  An  exemption 
for  glider  vehicles  does  not  fall  within  any  of  these  categories.  EPA  has  previously  concluded,  in  the 
context  of  providing  relief  to  small  trailer  manufacturers,  that  it  has  authority  to  grant  exemptions  to 
small  manufacturers  under  CAA  202(a)(2)  on  the  basis  that  this  provision  requires  the  Agency  to  give 
"appropriate  consideration  to  the  cost  of  compliance"  in  determining  the  period  necessary  to 
implement  new  standards.  See  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium- 
and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2,  August  2016,  p.  48  of  2127.  As  interpreted  by  EPA,  this 
provision  may  provide  some  limited  authority  to  exempt  small  glider  vehicle  manufacturers.  Section 
202(a)(2),  however,  arguably  is  limited  to  determining  the  timing  of  compliance,  not  whether 
compliance  is  required  or  not.  Moreover,  even  if  it  does  permit  EPA  to  grant  an  exemption,  the  Agency 
acknowledges  that  any  exemption  "must  have  a  reasoned  factual  basis."  id.  While  EPA's  authority  to 
grant  any  exemption  for  glider  vehicles  is  at  best  unclear,  there  is  no  reasoned  factual  basis  for  more 
than  a  very  limited  exemption,  and  certainly  no  reasonable  basis  for  granting  an  exemption  in  excess  of 
the  already  generous  300-unit  exemption  allowed  under  the  GHG  Phase  2  regulation.  See  supra  Motor 
Vehicle  Manufacturers  Assoc.,  463  U.S.  at  42  (1983). 

All  things  considered,  Volvo  Group  finds  no  compelling  reason  for  EPA  to  increase  the  production  limits 
as  finalized  in  the  Phase  2  rule  at  the  expense  of  the  many  negative  outcomes  described  above.  For  ail 
the  same  reasons,  there  is  no  compelling  reason  to  adjust  the  implementation  timeline  of  the  glider 
production  caps.  EPA  should  maintain  the  production  caps  and  timelines  as  finalized  in  the  Phase  2 
regulation. 
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CONCLUSION 

The  Clean  Air  Act  is  not  at  all  ambiguous  with  regard  to  EPA's  authority  to  regulate  glider  vehicles.  The 
proposed  new  interpretation  of  the  term  new  motor  vehicle  as  proposed  is  without  legal  basis,  and 
contradictory  to  the  plain  language  of  the  Act,  and  Congressional  intent.  The  Volvo  Group  fully  supports 
EPA's  earlier  stated  position,  as  expressed  in  the  Phase  2  rulemaking  record,  that  the  Agency  has 
complete  authority,  indeed  obligation,  to  regulate  the  glider  industry.  A  reversal  of  this  position  will 
result  in  many  more  glider  vehicle  manufacturers  entering  the  market,  and  the  numbers  of  these  higher 
polluting  trucks  to  swell  well  beyond  the  staggering  levels  they  have  already  achieved  to  date.  This 
absurd  outcome  would  not  only  turn  back  the  clock  on  effective  emissions  control  in  the  heavy-duty 
truck  market,  but  also  would  amount  to  the  EPA  administration  picking  winners  and  losers,  favoring  the 
interests  of  a  handful  of  glider  manufacturers  who  exploit  an  emissions  loophole  over  those  of  the 
hundreds  of  small  businesses  who  sell  compliant  OEM  products,  and  their  customers  willing  to  make 
purchase  decisions  supportive  of  environmental  gains.  Moreover,  the  proposed  new  interpretation  will 
open  the  door  for  non-compliant  products  in  other  market  sectors  to  hit  America's  shores,  and  further 
foul  the  air  we  breathe. 

The  Volvo  Group  and  its  many  U.S.  dealers  are  significantly  impacted  by  the  rapidly  expanding  glider 
market.  A  repeal  of  the  Phase  2  glider  provisions  will  make  a  mockery  of  the  massive  investments  we've 
made  to  develop  clean  diesel  technology.  Any  relaxation  of  the  production  caps  is  unnecessary  and 
would  exacerbate  the  negative  competitive  and  environmental  impacts  from  the  glider  industry.  It's 
imperative  that  the  Agency  ensure  that  all  actors  are  playing  by  the  same  set  of  rules.  The  Agency  must 
maintain  the  glider  provisions  as  promulgated  in  the  Phase  2  Rule,  and  maintain  the  glider  vehicle 
production  caps  as  finalized. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Mon  1 0/23/201 7  1 1 :24:57  AM 

Subject:  FW:  2nd  Glider 


FYI 


From:  [  Ex.  6  -  Personal  Privacy 

Sent:  Monday,  October  23,  2017  7:23  AM 
To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  Re:  2nd  Glider 


It  will  probably  be  next  week  Monday  for  delivery.  Will  give  you  a  update  later  in  the  week. 
Thanks 

Have  a  great  day! 


Sent  from  my  iPhone 

On  Oct  23,  2017,  at  7:20  AM,  Berry  Steve  <steve.berry@volvo.com>  wrote: 


Ex.  6  -  Personal  Privacy 


Sorry,  I  don’t  know  how  I  missed  this  coming  in  Friday  afternoon.  EPA  ready  to  move 
forward  with  #2. 

Steve 


From:  Cullen,  Angela  f mailto:cullen.anQela@epa.aovl 

Sent:  Friday,  October  20,  2017  4:09  PM 
To:  Berry  Steve 
Subject:  RE:  2nd  Glider 


That  sounds  great. 
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We  really  appreciate  your  help  with  this. 


Thank  you, 
Angela 


From:  Berry  Steve  ["mailtoisteve.beiTv@volvo.com] 

Sent:  Friday,  October  20,  2017  10:19  AM 
To:  Cullen,  Angela  <cullen.angela@,epa.gov> 

Subject:  FW:  2nd  Glider 


Hi  Angela 

Glider  #2  !  Not  a  remanufactured  engine  as  we  had  targeted,  but  another  Fitzgerald 
rebuild. 

Move  forward? 


From:  I  Ex.  6  -  Personal  Privacy 

Sent:  Frldayro'cf6be7'20720T7"9:37"AM 
To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  2nd  Glider 


Fitzgerald  Glider  w  30,000  miles 

2017  579  Pete  Aero.  Just  released  this  year  as  a  aero  glider. 
Detroit  12.7  500  Fitzgerald  Rebuild. 

10  speed 

Next  Friday  I  can  pick  it  up. 
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Ex.  6  -  Personal  Privacy 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the 
intended  recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and 
subject  to  protections  required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any 
other  party  unless  required  to  do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled. 

If  you  are  not  the  intended  recipient,  any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination, 
distribution,  reproduction  or  other  use  of  this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you 
received  this  communication  in  error,  please  notify  us  immediately  by  telephone  or  by  return  email,  and  delete  this  communication, 
information  and  material  from  any  computer,  disk  drive,  diskette  or  other  storage  device  or  media. 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  10/27/2017  12:42:31  AM 

Subject:  VINs 


Hi  Angela 

Bill  C  has  told  me  that  he’s  very  interested  to  know  VIN  practices  in  the  glider  world.  We’re 
trying  to  get  info  from  dealers,  but  while  you  have  these  trucks  in  Ann  Arbor,  it  would  be  good 
to  look  for  evidence,  huh?  VIN#  from  VIN  plate  and  registration  card,  ID#’s  in  doorjamb,  etc. 

Thanks 

Steve 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Thur  10/19/2017  2:38:25  AM 

Subject:  Re:  Glider  #2 

Angela 

Struggling  to  secure  glider  #2,  ao  we  reached  out  to  other  dealers  earlier  this  week 

Steve 

On  Oct  18,  2017,  at  4:15  PMJ  Ecr6~n»ereon^Privacy  jwrote: 


Let  me  see  if  I  can  get  a  driver  there.  Probably  be  back  at  you  in  the  morning. 


Ex.  6  -  Personal  Privacy 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the 
intended  recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and 
subject  to  protections  required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any 
other  party  unless  required  to  do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled. 

If  you  are  not  the  intended  recipient,  any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination, 
distribution,  reproduction  or  other  use  of  this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you 
received  this  communication  in  error,  please  notify  us  immediately  by  telephone  or  by  return  email,  and  delete  this  communication, 
information  and  material  from  any  computer,  disk  drive,  diskette  or  other  storage  device  or  media. 


From:  Cullen,  Angela  fmailto:cullen.anaela@.epa.aovl 
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Sent:  Wednesday,  October  18,  2017  5:00  PM 
To:  Berry  Steve 

Cc:[  Ex.  6  -  Personal  Privacy 

Subject:  RE:  Glider  #2 


Hi 


Ex.  6  -  Personal  Privacy  j 


Thank  you  again  for  letting  us  test  the  vehicle.  If  possible,  we  wanted  to  run  one  more  test 
tomorrow  morning  (Thursday)  and  then  could  have  the  vehicle  off  the  chassis  and  ready  to 
go  by  the  end  of  the  day  tomorrow  (or  first  thing  Friday  morning).  Does  that  work  for  you? 


Angela 


From:  Berry  Steve  [mailto:steve.berry@volvo.com1 

Sent:  Wednesday,  October  18,  2017  10:01  AM 
To:  Cullen,  Angela  <cullen ,  an  gel a@  epa.  go  v> 

Cc:  |  Ex.  6  -  Personal  Privacy  j 

Subject:  FWrGlider  #2 


Hi  Angela, 
See  below. 
Thanks 
Steve 


Please  respond  directly  to 


|  Ex.  6  -  Personal  Privacy  | 

L _ i 


From:  j  Ex.  6  -  Personal  Privacy 

Sent:  WedheMay,'OcT6berT8720T7'9“45  AM 
To:  Berry  Steve 
Subject:  RE:  Glider  #2 


Good  Morning  Steve,  any  updates  on  when  they  will  be  done  with  the  Pete  at  the  EPA? 
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Customer  is  asking.. 


Ex.  6  -  Personal  Privacy 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the 
intended  recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and 
subject  to  protections  required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any 
other  party  unless  required  to  do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled. 

If  you  are  not  the  intended  recipient,  any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination, 
distribution,  reproduction  or  other  use  of  this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you 
received  this  communication  in  error,  please  notify  us  immediately  by  telephone  or  by  return  email,  and  delete  this  communication, 
information  and  material  from  any  computer,  disk  drive,  diskette  or  other  storage  device  or  media. 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov]; 

''E^6-Persoi^Pfivacy  !@mktruck.com] 

From:’  Berfy’Steve  ' 

Sent:  Tue  1 0/1 0/201 7  2:20:54  PM 

Subject:  Glider  #2 


Hi 


Angela:  What’s  the  soonest  you  anticipate  to  be  ready  for  glider  #2? 


. . -jAny  prospects? 


Steve 

This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged,  if  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  9/8/201 7  4:08:57  PM 

Subject:  FW:  glider  request 


Hi  Angela 

Simpler  version,  based  on  feedback  from  Jeff. 
Steve 


From:  Berry  Steve 

Sent:  Friday,  September  08,  2017  11:08  AM 

To:  Cullen,  Angela  (cullen.anaela@epa.aov):  Marley  Jeffrey 

Subject:  glider  request 


Angela,  Jeff 


I  finally  reached  the  dealer  this  morning,  j - jsounded  very  cooperative,  but  was  a  bit  taken 

aback  by  the  5  week  request.!-  -— jvas  expecting  a  couple  of  days.  But!- — didn’t  say  it  was 
impossible  just  yet.  I  agreed  to  outline  the  request;  please  review  what  I  wrote  here  and  get  back 
to  me  ASAP  with  your  OK  so  I  can  send. 


Steve 


Hi 


Ex.  6  -  Personal  Privacy 


Good  to  talk  to  you  this  morning.  Here’s  how  we  might  shape  up  this  request,  from  an  “ideal” 
perspective.  We’ll  compromise  from  there,  as  we  know  there  are  limitations  in  what  can  be 
done. 


VEHICLE  PREFERENCE 


•UUUULLOJ  Two  vehicles,  built  in  2016  or  2017. 
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•UUUUUUm  Vehicle  types:  One  “western  style”,  and  one  more  modem  aero  design. 

•□□□□□□□□  Engine  types:  One  “Fitzgerald  rebuild”  -  this  is  typically  a  Detroit  Diesel,  and 
should  have  a  Fitzgerald  ID  plate,  including  Fitzgerald  serial  number,  on  the  cold  side  of  the 
engine.  The  second  can  be  a  remanufactured  engine,  from  DD  or  CAT,  but  we  prefer  to  stay 
away  from  Cummins.  One  of  these  engines  should  be  without  EGR,  and  the  second  with  EGR  if 
such  a  glider  exists. 


Any  combination  of  the  above  “specs”  is  acceptable  (doesn’t  matter  which  engine  in  which 
chassis,  ...). 

After  those  two  vehicles  are  tested,  EPA  spoke  about  a  high  mileage  unit,  so  in  the  range  of 
400,000  miles  or  so.  But  let’s  hold  that  request  for  now  and  discuss  later. 


SCHEDULE 


EPA  said  that  ideally  they’d  like  to  have  the  two  vehicles  simultaneously  for  5  weeks,  but  they 
recognized  that  this  could  be  impractical  or  too  costly.  If  this  is  too  unreasonable  to  even 
approach  the  customer,  then  let’s  say  the  first  vehicle  for  two  weeks,  and  then  the  second  for  two 
weeks  on  the  heels  of  the  first.  (I’m  sure  that  3  weeks  each  is  a  better  situation  for  them,  so  if 
that’s  possible. .  .and  let’s  see  about  cost).  EPA  is  ready  to  start  as  early  as  Sept  1 8,  so  as  close 
to  that  date  as  reasonable.  The  trucks  should  be  delivered  to  their  facility  in  Ann  Arbor. 


COST 


Please  give  me  an  idea  of  what  sort  of  charges  we’ll  be  incurring.  This  may  curtail  our  ambition 
somewhat. 


Again,  what  we’ve  outlined  is  ideal,  but  we’ll  take  what  you  can  deliver.  No  problem.  Really 
appreciate  the  support,  and  look  forward  to  hearing  back  from  you. 

Steve  Berry 
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Steve  Berry 

Volvo  Group  Trucks  Product  Planning 


2900  K  St  NW 


House  of  Sweden,  Suite  401 
Washington,  DC  20007 
Office  202-536-1557 


Cell: 


Ex.  6  -  Personal  Privacy 


steve.berrv@volvo.com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov];  MarleyJeffreyDeff.marley@volvo.com] 

From:  Berry  Steve 

Sent:  Fri  9/8/2017  3:07:34  PM 

Subject:  glider  request 


Angela,  Jeff 

I  finally  reached  the  dealer  this  morning.  Lzdsounded  very  cooperative,  but  was  a  bit  taken 
aback  by  the  5  week  request.  j-  ---jwas  expecting  a  couple  of  days.  But!— jJidn’t  say  it  was 
impossible  just  yet.  I  agreed  to  outline  the  request;  please  review  what  I  wrote  here  and  get  back 
to  me  ASAP  with  your  OK  so  I  can  send. 

Steve 


fjj  i  Ex.  6  -  Personal  Privacy 


Good  to  talk  to  you  this  morning.  Here’s  how  we  might  shape  up  this  request,  from  an  “ideal” 
perspective.  We’ll  compromise  from  there,  as  we  know  there  are  limitations  in  what  can  be 
done. 


VEHICLE  PREFERENCE 


•□□□□□□□□  Two  vehicles,  built  in  2016  or  2017. 

Vehicle  types:  One  “western  style”,  and  one  more  modem  aero  design. 

•DGlEDDD □  Engine  types:  One  “Fitzgerald  rebuild”  -  this  is  typically  a  Series  60  (or  DD15?), 
and  should  have  a  Fitzgerald  ID  plate,  including  Fitzgerald  serial  number,  on  the  cold  side  of  the 
engine.  The  second  can  be  a  remanufactured  engine,  from  DD  or  CAT,  but  we  prefer  to  stay 
away  from  Cummins.  One  of  these  engines  should  be  without  EGR  or  aftertreatment  (so,  2002 
engine  model  year  or  earlier).  The  second  should  be  an  EGR  engine  if  they  exist  -  Fitzgerald 
claims  to  build  “2002-2007”  model  year  engines,  but  we’re  not  sure  that’s  true.  Any 
manufacturer.  If  one’s  not  available,  then  so  be  it,  a  remanned  pre-EGR  engine  is  fine  (again, 
avoid  Cummins). 


Any  combination  of  the  above  “specs”  is  acceptable  (doesn’t  matter  which  engine  in  which 
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chassis,  ...). 

After  those  two  vehicles  are  tested,  EPA  spoke  about  a  high  mileage  unit,  so  in  the  range  of 
400,000  miles  or  so.  But  let’s  hold  that  request  for  now  and  discuss  later. 


SCHEDULE 


EPA  said  that  ideally  they’d  like  to  have  the  two  vehicles  simultaneously  for  5  weeks,  but  they 
recognized  that  this  could  be  impractical  or  too  costly.  If  this  is  too  unreasonable  to  even 
approach  the  customer,  then  let’s  say  the  first  vehicle  for  two  weeks,  and  then  the  second  for  two 
weeks  on  the  heels  of  the  first.  (I’m  sure  that  3  weeks  each  is  a  better  situation  for  them,  so  if 
that’s  possible. .  .and  let’s  see  about  cost).  EPA  is  ready  to  start  as  early  as  Sept  1 8,  so  as  close 
to  that  date  as  reasonable.  The  trucks  should  be  delivered  to  their  facility  in  Ann  Arbor. 


COST 


Please  give  me  an  idea  of  what  sort  of  charges  we’ll  be  incurring.  This  may  curtail  our  ambition 
somewhat. 


Again,  what  we’ve  outlined  is  ideal,  but  we’ll  take  what  you  can  deliver.  No  problem.  Really 
appreciate  the  support,  and  look  forward  to  hearing  back  from  you. 

Steve  Berry 


Steve  Berry 

Volvo  Group  Trucks  Product  Planning 


2900  K  St  NW 

House  of  Sweden,  Suite  40‘ 

Washington,  DC  20007 
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Office  202-536-1557 


Cell;;  Ex.  6  -  Personal  Privacy  i 

sieve .  berry  @vo  Ivo .  com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  10/20/2017  2:19:26  PM 

Subject:  FW:  2nd  Glider 


Hi  Angela 

Glider  #2  !  Not  a  remanufactured  engine  as  we  had  targeted,  but  another  Fitzgerald  rebuild. 
Move  forward? 


From:!  Ex.  6  -  Personal  Privacy 
Sent:  Friday," "October ^2072017  9T37  AM 
To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  2nd  Glider 


@mktruck.com] 


Fitzgerald  Glider  w  30,000  miles 

2017  579  Pete  Aero.  Just  released  this  year  as  a  aero  glider. 
Detroit  12.7  500  Fitzgerald  Rebuild. 

10  speed 

Next  Friday  I  can  pick  it  up. 


Ex.  6  -  Personal  Privacy 


iM&K 

’ mmmm,  •  •  -  '  ’<  ' 


EPA-1 9-01 26-A-000350 


ED  001620  00005251-00001 


EPA-HQ-201 8-002121 


M&K  Truck  Centers 


8800  Byron  Commerce  Dr  |  Byron  Center,  MI  49315 


Ex.  6  -  Personal  Privacy 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the  intended 
recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and  subject  to  protections 
required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any  other  party  unless  required  to 
do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled.  If  you  are  not  the  intended  recipient, 
any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination,  distribution,  reproduction  or  other  use  of 
this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you  received  this  communication  in  error,  please  notify  us 
immediately  by  telephone  or  by  return  email,  and  delete  this  communication,  information  and  material  from  any  computer,  disk  drive,  diskette  or 
other  storage  device  or  media. 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Tue  9/26/2017  5:30:47  PM 

Subject:  RE:  Vehicle  for  Testing 


Hi  Angela 


Thanks  for  copying  me.  Does  EPA  plan  to  request  (from  Fitzgerald)  a  copy  of  the  Tennessee 
tech  report?  Seems  appropriate  to  do  so. 


Steve 


From:  Cullen,  Angela  [mailto:cullen.angela@epa.gov] 
Sent:  Tuesday,  September  26,  2017  1:23  PM 

TO:j  EX.  6  -  Personal  Privacy  jmktrUCk.COITI 

Cc:  Berry  Steve 
Subject:  Vehicle  for  Testing 


Dear |  Ex.  6  -  Personal  Privacy 


Steve  Berry  has  indicated  that  you  will  be  working  with  us  to  test  a  glider. 


First,  thank  you  for  all  of  the  coordination  and  willingness  to  work  with  us  to  test  the  vehicle. 
We  truly  appreciate  it. 


My  understanding  from  Steve  is  that  the  vehicle  will  be  delivered  to  our  lab  on  Monday,  October 
2.  EPA’s  National  Vehicle  and  Fuel  Emissions  Lab  building  is  located  at  2565  Plymouth  Road 
in  Ann  Arbor.  The  building  is  enclosed  by  an  iron  gate.  When  the  vehicle  arrives,  please  pull 
over  to  the  right  and  the  guards  will  ask  you  who  you  are  here  to  see.  Please  let  them  know  that 
you  are  here  to  deliver  a  vehicle  for  testing  and  request  that  they  contact  Garrett  Brown,  Maria 
Peralta,  or  Connie  Hart  (in  that  order).  The  guards  have  been  notified  and  will  be  expecting 
you.  Wait  for  them  to  lower  the  vehicle  barrier.  Ensure  the  vehicle  barrier  has  been  lowered  and 
the  light  is  green  before  proceeding.  The  guards  and/or  Garrett  will  then  direct  you  to  where  to 
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park  the  vehicle. 


What  day  are  you  expecting  us  to  return 
vehicle  up  from  the  lab  in  Ann  Arbor  or 


the  vehicle  to  you?  And  are  you  planning  to  pick  the 


are  we  returning  it  to  you  inj  Ex.  6  -  Personal  Privacy 


Please  feel  free  to  contact  me  with  any  questions  or  concerns. 


Best  Regards, 
Angela  Cullen 


U.S.  Environmental  Protection  Agency 
Office  of  Transportation  &  Air  Quality 
Assessment  &  Standards  Division 
(734)214-4419 

cullen.angela@epa.gov 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Marley  Jeffreyjjeff. marley@volvo.com];  Alt  Susan[susan. alt@volvo.com] 

From:  Berry  Steve 

Sent:  Tue  9/12/2017  9:34:31  PM 

Subject:  FW:  glider  request 


Hi  Angela 

Keeping  you  posted. . . . 
Steve 


From:!  Ex.  6  -  Personal  Privacy  j@mktruck.com] 
Sent:  t'uesday7’Septem5erT5r5017’?:3’5’'PM 
To:  Berry  Steve 
Subject:  Re:  glider  request 


I  will  be  meeting  with  the  customer  on  Friday.  Should  have  more  details  then. 
Sent  from  my  iPhone 

On  Sep  12,  2017,  at  5:25  PM,  Berry  Steve  <steve.berrv@volvo.com>  wrote: 


Hi 


Ex.  6  -  Personal  Privacy 


I  believe  you  said  you’d  be  preoccupied  this  week  with  a  truck  show,  but  did  your  first 
contacts  give  you  the  sense  that  we  could  work  something  out  next  week? 

Thanks  if  you  have  an  update, 

Steve  Berry 


From:  Berry  Steve 

Sent:  Friday,  September  08,  2017  1:59  PM 


Ex.  6  -  Personal  Privacy 


l@mktruck.com' 


To: 

Subjectf  RE:‘gIi0fer  request 


Hi 


Ex.  6  -  Personal  Privacy 
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Good  to  talk  to  you  this  morning.  Here’s  how  we  might  shape  up  this  request,  from  an 
“ideal”  perspective.  We’ll  compromise  from  there,  as  we  know  there  are  limitations  in  what 
can  be  done. 


VEHICLE  PREFERENCE 


•□□□□□!!□□  Two  vehicles,  built  in  2016  or  2017. 

•□□□□□“□□  Vehicle  types:  One  “western  style”,  and  one  more  modern  aero  design. 

•□□□□□!□□  Engine  types:  One  “Fitzgerald  rebuild”  -  this  is  typically  a  Detroit  Diesel, 
and  should  have  a  Fitzgerald  ID  plate,  including  Fitzgerald  serial  number,  on  the  cold  side 
of  the  engine.  The  second  can  be  a  remanufactured  engine,  from  DD  or  CAT,  but  we  prefer 
to  stay  away  from  Cummins.  One  of  these  engines  should  be  without  EGR,  and  the  second 
with  EGR  if  such  a  glider  exists  (don’t  spend  too  much  time  looking  for  one  -  we’re  very 
skeptical  that  they  do  exist.). 


Any  combination  of  the  above  “specs”  is  acceptable  (doesn’t  matter  which  engine  in  which 
chassis, ...). 

After  those  two  vehicles  are  tested,  EPA  spoke  about  a  high  mileage  unit,  so  in  the  range  of 
400,000  miles  or  so.  But  let’s  hold  that  request  for  now  and  discuss  later. 


SCHEDULE 


EPA  said  that  ideally  they’d  like  to  have  the  two  vehicles  simultaneously  for  5  weeks,  but 
they  recognized  that  this  could  be  impractical  or  too  costly.  If  this  is  too  unreasonable  to 
even  approach  the  customer,  then  let’s  say  the  first  vehicle  for  two  weeks,  and  then  the 
second  for  two  weeks  on  the  heels  of  the  first.  EPA  is  ready  to  start  as  early  as  Sept  18,  so 
as  close  to  that  date  as  reasonable.  The  trucks  should  be  delivered  to  their  facility  in  Ann 
Arbor. 
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COST 


Please  give  me  an  idea  of  what  sort  of  charges  we’ll  be  incurring.  This  may  curtail  our 
ambition  somewhat. 


Again,  what  we’ve  outlined  is  ideal,  but  we’ll  take  what  you  can  deliver.  No  problem. 
Really  appreciate  the  support,  and  look  forward  to  hearing  back  from  you. 

Steve  Berry 


Steve  Berry 

Volvo  Group  Trucks  Product  Planning 


2900  K  St  N:W 
House  of  Sweden,  Suite  401 
Washington,  DC  20007 
Office  202-536-1557 


Cell; 


Ex.  6  -  Personal  Privacy 


steve.berrv@volvo.com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Fri  9/8/201 7  5:22:58  PM 

Subject:  RE:  glider  request 


Thanks,  Angela.  I’ll  remove  the  3  weeks  comment,  and  send.  I  won’t  mention  1  week  just  yet. 


From:  Cullen,  Angela  [mailto:cullen.angela@epa.gov] 
Sent:  Friday,  September  08,  2017  12:18  PM 
To:  Berry  Steve 
Subject:  RE:  glider  request 


The  requests  look  good.  We  could  get  by  with  a  week  per  vehicle,  if  we  need  to.  Much  shorter 
than  that  will  be  difficult. 


Thank  you, 
Angela 


From:  Berry  Steve  [mailto:steve.berrv@volvo.com1 

Sent:  Friday,  September  08,  2017  12:09  PM 
To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  FW:  glider  request 


Hi  Angela 

Simpler  version,  based  on  feedback  from  Jeff. 
Steve 


From:  Berry  Steve 

Sent:  Friday,  September  08,  2017  11:08  AM 

To:  Cullen,  Angela  (cullen.anqela@eDa.gov):  Marley  Jeffrey 

Subject:  glider  request 
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Angela,  Jeff 


I  finally  reached  the  dealer  this  morning j  - — -founded  very  cooperative,  but  was  a  bit  taken 

aback  by  the  5  week  request. k - [was  expecting  a  couple  of  days.  But! .  didn’t  say  it  was 

impossible  just  yet.  I  agreed  to  outline  the  request;  please  review  what  I  wrote  here  and  get  back 
to  me  ASAP  with  your  OK  so  I  can  send. 


Steve 


Good  to  talk  to  you  this  morning.  Here’s  how  we  might  shape  up  this  request,  from  an  “ideal” 
perspective.  Weil  compromise  from  there,  as  we  know  there  are  limitations  in  what  can  be 
done. 


VEHICLE  PREFERENCE 


•  Two  vehicles,  built  in  2016  or  2017. 

•  Vehicle  types:  One  “western  style”,  and  one  more  modem  aero  design. 

•  Engine  types:  One  “Fitzgerald  rebuild”  -  this  is  typically  a  Detroit  Diesel,  and  should  have 
a  Fitzgerald  ID  plate,  including  Fitzgerald  serial  number,  on  the  cold  side  of  the  engine.  The 
second  can  be  a  remanufactured  engine,  from  DD  or  CAT,  but  we  prefer  to  stay  away  from 
Cummins.  One  of  these  engines  should  be  without  EGR,  and  the  second  with  EGR  if  such  a 
glider  exists. 


Any  combination  of  the  above  “specs”  is  acceptable  (doesn’t  matter  which  engine  in  which 
chassis,  ...). 

After  those  two  vehicles  are  tested,  EPA  spoke  about  a  high  mileage  unit,  so  in  the  range  of 
400,000  miles  or  so.  But  let’s  hold  that  request  for  now  and  discuss  later. 
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SCHEDULE 


EPA  said  that  ideally  they’d  like  to  have  the  two  vehicles  simultaneously  for  5  weeks,  but  they 
recognized  that  this  could  be  impractical  or  too  costly.  If  this  is  too  unreasonable  to  even 
approach  the  customer,  then  let’s  say  the  first  vehicle  for  two  weeks,  and  then  the  second  for  two 
weeks  on  the  heels  of  the  first.  (I’m  sure  that  3  weeks  each  is  a  better  situation  for  them,  so  if 
that’s  possible. .  .and  let’s  see  about  cost).  EPA  is  ready  to  start  as  early  as  Sept  1 8,  so  as  close 
to  that  date  as  reasonable.  The  trucks  should  be  delivered  to  their  facility  in  Ann  Arbor. 


COST 


Please  give  me  an  idea  of  what  sort  of  charges  we’ll  be  incurring.  This  may  curtail  our  ambition 
somewhat. 


Again,  what  we’ve  outlined  is  ideal,  but  we’ll  take  what  you  can  deliver.  No  problem.  Really 
appreciate  the  support,  and  look  forward  to  hearing  back  from  you. 

Steve  Berry 


Steve  Berry 

Volvo  Group  Trucks  Product  Planning 


2900  K  St  N;W 
House  of  Sweden,  Suite  401 
Washington,  DC  20007 
Office  202-536-1  $57 

Cell:jYx"e  -  Personal  Privacy  j 

steve.berrvtaivolvo.com 
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This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Mon  10/23/2017  4:18:18  PM 

Subject:  RE:  2nd  Glider 


If  we  can  find  a  third,  this  time  with  a  remanned  engine,  do  you  still  have  capacity  to  test? 


From:  Berry  Steve 

Sent:  Monday,  October  23,  2017  7:25  AM 
To:  Cullen,  Angela  (cullen.angela@epa.gov) 
Subject:  FW:  2nd  Glider 


FYI 


I  Ex.  6  -  Personal  Privacy  k@mktruck?com] 

SentrivrontrayrocTaD'er'Z3;‘'2UT7"7:z3'AivrJ 
To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  Re:  2nd  Glider 


It  will  probably  be  next  week  Monday  for  delivery.  Will  give  you  a  update  later  in  the  week. 
Thanks 

Have  a  great  day! 


Sent  from  my  iPhone 


On  Oct  23,  2017,  at  7:20  AM,  Berry  Steve  <steve.berry@volvo.com>  wrote: 


Hi 


Ex.  6  -  Personal  Privacy  j 


Sony,  I  don’t  know  how  I  missed  this  coming  in  Friday  afternoon.  EPA  ready  to  move 
forward  with  #2. 


Steve 
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From:  Cullen,  Angela  f mailto:cullen.anaela@epa.aov1 

Sent:  Friday,  October  20,  2017  4:09  PM 
To:  Berry  Steve 
Subject:  RE:  2nd  Glider 


That  sounds  great. 


We  really  appreciate  your  help  with  this. 


Thank  you, 
Angela 


From:  Berry  Steve  rmailto:steve.berrv@volvo.com1 

Sent:  Friday,  October  20,  2017  10:19  AM 
To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  FW:  2nd  Glider 


Hi  Angela 

Glider  #2  !  Not  a  remanufactured  engine  as  we  had  targeted,  but  another  Fitzgerald 
rebuild. 

Move  forward? 


From:!  Ex.  6  -  Personal  Privacy 
Sent:  Friday, "October "267  2017' 9:37  AM 
To:  Berry  Steve 
Cc:  Ait  Susan 
Subject:  2nd  Glider 


j@mktruck.com1 


Fitzgerald  Glider  w  30,000  miles 
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2017  579  Pete  Aero.  Just  released  this  year  as  a  aero  glider. 
Detroit  12.7  500  Fitzgerald  Rebuild. 

10  speed 


Next  Friday  I  can  pick  it  up. 


Ex.  6  -  Personal  Privacy 


<image001  ,jpg> 


M&K  Truck  Centers 

8800  Byron  Commerce  Dr  |  Byron  Center,  MI  49315 
main:  616.583.2100  |  direct j 


Ex.  6  -  Personal  Privacy 


mobile  j  Ex-6'Persona|Privacy 

i _ 

:*  6  -  Personal  Privacy  l@mktrUCk.COm 

mktrEckcenters.com 


fax:  616.583.3070 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the 
intended  recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and 
subject  to  protections  required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any 
other  party  unless  required  to  do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled. 

If  you  are  not  the  intended  recipient,  any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination, 
distribution,  reproduction  or  other  use  of  this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you 
received  this  communication  in  error,  please  notify  us  immediately  by  telephone  or  by  return  email,  and  delete  this  communication, 
information  and  material  from  any  computer,  disk  drive,  diskette  or  other  storage  device  or  media. 
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This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Hengst, 

Benjamin[Hengst. Benjamin@epa.gov] 

Cc:  Lewis,  Josh[Lewis. Josh@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Thur  10/19/2017  3:45:20  PM 

Subject:  FW:  Glider  Rule 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.1?  17  -  ....docx 


See  mandy’s  note  below.  Let  me  know  if  you  have  questions 


From:  Gunasekara,  Mandy 

Sent:  Thursday,  October  19,  2017  11:33  AM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  Harlow,  David  <harlow.david@epa.gov> 

Subject:  Glider  Rule 


Hi  Sarah/Josh, 

You  may  already  have  the  attached,  but  I  want  to  make  sure.  It’s  the  latest  version  of  the  draft 

Ex.  5  -  Deliberative  Process  j 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Schmidt, 

Lorie[Schmidt. Lorie@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov]; 
Hengst,  Benjamin[Hengst. Benjamin@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Thur  1Q/12/2Q17_4:4_Q:1 3  PM 

.  Subject:... Fwd:  | 


l  Ex.  5  -  Deliberative  Process,  Attorney  Client 


ATT00001.htm 


ion'Gird'efs'.cJocx' 


Ex.  5  -  Deliberative  Process,  Attorney  Client 


I  and/or  Josh  will  try  to  reach  you  in  person. 


Begin  forwarded  message: 


From:  "Gunasekara,  Mandy"  <Giinasekara.Mandy @epa. gov> 

Date:  October  12,  2017  at  12:36:52  PM  EDT 

To:  "Dunham,  Sarah"  <Dunham .. Sarah@,epa. gov>.  "Lewis,  Josh"  <Lewis.Josh@epa.gov> 

Cc:  "Dominguez,  Alexander"  <dominguez.alexander@epa.gov>.  "Harlow,  David" 

<harlow.david@epa.gov>.  "Dravis,  Samantha"  <dravis.samantha@epa.gov>.  "Bolen, 
Brittany"  <bolen.brittanv@epa.gov>.  "Baptist,  Erik"  <baptist.erik@epa.gov>.  "Schwab, 
Justin"  <§chwahJustinc2kDagov> 

j  Ex.  5  -  Deliberative  Process,  Attorney  Client 


Sarah  and  Josh, 

See  attached.  |  Ex.  5  -  Deliberative  Process,  Attorney  Client  |and  let  us 

know  of  any  questions. 

Thanks, 

Mandy 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Fri  10/6/2017  9:14:35  PM 

Subject:  RE:  Gliders 


Ex.  6  -  Personal  Privacy 


From:  Gunasekara,  Mandy 
Sent:  Friday,  October  06,  2017  5:10  PM 
To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 
Subject:  RE:  Gliders 


OK  great  -  what’s  the  best  number  to  call  you? 


From:  Dunham,  Sarah 

Sent:  Friday,  October  6,  2017  5:09  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandv@,epa.gov> 

Subject:  RE:  Gliders 


I’m  here  but  I  have  to  run  out  the  door  in  about  15  minutes.  If  there’s  a  call  in  I  can  do  that 


From:  Gunasekara,  Mandy 

Sent:  Friday,  October  06,  2017  5:06  PM 

To:  Harlow,  David  <harlow.david@epa.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov>:  Dunham, 
Sarah  <  Dunham . Sarah@epa. gov>;  Baptist,  Erik  <baptist.erik@epa.gov> 

Cc:  Ringel,  Aaron  cringel  .aaron@epa.gov>:  Palich,  Christian  <palich .ehristian@epa.gov> 

Subject:  RE:  Gliders 


Adding  in  Erik 


From:  Gunasekara,  Mandy 

Sent:  Friday,  October  6,  2017  5:04  PM 
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To:  Harlow,  David  <harlow.david@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Sarah 
Dunham  rDunham.Sarah@epa.govl  <Dunham .Sarah@.epa. gov> 

Cc:  Ringel,  Aaron  <ringel . aaron@epa.gov>;  Palich,  Christian  <palich .christian@epa.gov> 

Subject:  Gliders 
Importance:  High 


Are  you  all  here?  I  need  to  meet  if  you  are  on  gliders. 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 


EPA-1 9-01 26-A-000368 


ED  001620  00007267-00002 


EPA-HQ-20 1 8-002 121 


To:  Lewis,  Josh[Lewis. Josh@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Tue  10/3/2017  12:24:38  PM 

Subject:  Re:  Meeting  in  Ryan’s  office  at  830  am 


Thanks-  can  you  check  in  with - jand  OTAQ  to  get  when  they  expect  to  have  drafts  of  each 


action? 


Ex.  5  -  Deliberative  Process 


Sent  from  my  iPhone 


>  On  Oct  3,  2017,  at  5:16  AM,  Lewis,  Josh  <Lewis.Josh@epa.gov>  wrote: 

> 

>  Just  flagging  the  meeting  invite  that  came  through  last  night. 

> 

>  Topics  are  gliders  and 

j  Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 
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To:  Baptist,  Erik[baptist.erik@epa.gov] 

Cc:  Jackson,  RyanlJackson.ryan@epa.gov];  Gunasekara,  MandyfGunasekara. Mandy@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Tue  10/3/2017  12:39:14  AM 

Subject:  Re:  RE: 

I  can  do  8:30. 

Sent  from  my  iPhone 

On  Oct  2,  2017,  at  8:33  PM,  Baptist,  Erik  <baptist.erik@epa.gov>  wrote: 


8  or  8:30  works  for  me. 

Sent  from  my  iPhone 

On  Oct  2,  2017,  at  8:26  PM,  Jackson,  Ryan  <jackson.ryan@epa.gov>  wrote: 


First  thing  to  get  it  out  of  the  way  would  be  best. 


From:  Gunasekara,  Mandy 

Sent:  Monday,  October  2,  2017  8:12  PM 

To:  Jackson,  Ryan  <i ackson.rvan@epa.gov> 

Cc:  Baptist,  Erik  <baptist.erik@epa.gov>;  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 

Subject:  Re: 


Ok-  8,  8:30  or  10  am  would  work  best  for  me 
Sent  from  my  iPhone 

On  Oct  2,  2017,  at  8:10  PM,  Jackson,  Ryan  <jackson.rvan@epa.gov>  wrote: 

I  need  to  talk  to  you  on  gliders  and  i  Ex.  5  -  Deliberative  Process,  Not  Responsive  j 
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Ryan  Jackson 
Chief  of  Staff 

U.S.  Environmental  Protection  Agency 
(202)  564-6999 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Fri  10/27/2017  7:40:34  PM 

Subject:  RE:  Gliders 

We're  checking. 

- Original  Message - 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  3:39  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  Gliders 

We  got  a  press  question  asking  whether  OTAQ  is  doing  emissions  testing  on  gliders?  Have  we  before  or 
are  we  in  the  process? 

Sent  from  my  iPhone 
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To:  Millett,  John[Millett.John@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Fri  10/27/2017  7:21:18  PM 

Subject:  RE:  EPA  Glider  Testing 

Thanks — I’ll  defer  to  you  on  responding  to  Liz  based  on  whoever  responds  and  what  the 
response  is — sorry  I  got  a  little  separate  with  my  note 


From:  Millett,  John 

Sent:  Friday,  October  27,  2017  3:10  PM 

To:  Bowman,  Liz  <Bowman.Liz@epa.gov>;  Dunham,  Sarah  <Dunham.Sarah@epa.gov>; 
Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Grantham,  Nancy  <Grantham.Nancy@epa.gov>;  Hewitt,  James  <hewitt.james@epa.gov> 
Subject:  RE:  EPA  Glider  Testing 


Thanks,  checking  with  the  program. 


From:  Bowman,  Liz 

Sent:  Friday,  October  27,  2017  3:09  PM 

To:  Dunham,  Sarah  <Drmham.Sarah@epa.gov>:  Millett,  John  <MilIett.John@epa.gov>; 
Gunasekara,  Mandy  <Gunasekara.Mandv@,epa.gov> 

Cc:  Grantham,  Nancy  <Gran tham . N anc v @epa. gov>:  Hewitt,  James  <hewitt.james@cpa.gov> 

Subject:  EPA  Glider  Testing 


Do  any  of  you  know  about  “EPA  staff  conducting  their  own  testing  of  glider  kits  at  an  EPA 
facility”?  This  is  the  first  I  have  heard  about  it,  but  the  Washington  Post  is  asking,  so  hoping  to 
provide  more  information  here. 


Thank  you, 


Liz  Bowman 

U.S.  Environmental  Protection  Agency  (EPA) 
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Office:  202-564-3293 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Lewis,  Josh[Lewis.Josh@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Thur  7/27/2017  12:43:56  PM 

Subject:  RE:  Gliders  in  House  Approps  Report. 


Thanks — was  this  in  the  FY18  committee  report? 


From:  Grundler,  Christopher 

Sent:  Thursday,  July  27,  2017  7:26  AM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 

Cc:  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  Gliders  in  House  Approps  Report. 


Sarah- 


Copied  below  is  language  from  the  House  Appropriation  Committee  report  urging  epa  to 
conduct  a  study  of  glider  kit  emissions  impacts. 


We  will  start  scoping  out  a  test  program  at  the  lab  regarding  what  such  a  test  program  could  look 
like. 


Thanks 

Chris 


Glider  Kits. — The  Committee  notes  that  the  Phase  2  rule  for  Me-  dium  and  Heavy-Duty  Engines 
and  Vehicles  is  generally  supported  by  the  trucking  industry.  However,  under  the  Phase  2  rule, 
the  Agency  defined  a  glider  kit  as  a  new  motor  vehicle  for  the  purposes  of  regulation.  The 
Committee  recognizes  that  glider  kits  typically  do  not  incorporate  new  engines;  therefore, 
classifying  a  glider  kit  as  a  new  motor  vehicle  raises  a  number  of  valid  concerns.  The  Committee 
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also  understands  the  intent  of  the  provisions  in  the  Phase  2  rule  is  to  promote  the  removal  of 
older,  dirtier  engines  from  the  vehicle  fleet  in  order  to  make  air  quality  improvements.  This  is  a 
policy  that  the  Committee  has  strongly  supported  over  a  number  of  years  albeit  in  a  non- 
regulatory  manner  through  the  use  of  grants  to  encourage  engine  retrofits.  The  Committee  urges 
EPA  to  study  the  emissions  impact  of  remanufactured  engines  used  in  glider  kits,  compared  to 
new  engines,  and  issue  a  report  to  the  Committee  when  available. 


Sent  from  my  iPhone 
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To:  Jackson,  RyanUackson.ryan@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Tue  9/26/201 7  3:49:29  PM 

Subject:  FW:  ENERGY  STAR  follow  up 

ENERGY  STAR  briefing  document-2017-03-23  DRAFT-v3.docx 


Hi  Ryan- 

Do  you  still  need  to  talk  about  gliders?  If  so,  I’m  happy  to  come  talk  at  any  point  before  3 
today — or  after  that  by  phone — I’m  getting  on  a  plane  to  Region  10  for  the  Regional  Air 
Division  meeting  at  5:30. 

Sarah 


From:  Lewis,  Josh 

Sent:  Tuesday,  September  26,  2017  11:47  AM 
To:  Jackson,  Ryan  <jackson.ryan@epa.gov> 
Cc:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 
Subject:  ENERGY  STAR  follow  up 


Re-sending  my  email  below,  as  I  noticed  there  was  nothing  in  the  subject  line. 


From:  Lewis,  Josh 

Sent:  Tuesday,  September  26,  2017  10:53  AM 

To:  Jackson,  Ryan  <tackson. rvan@epa.gov>:  Dunham,  Sarah  <D unham . Sarah @,epa. gov> 

Subject:  RE: 


Please  see  attached.  We’ll  stand  by  if  you  have  any  questions 


Josh 


Ex.  6  -  Personal  Privacy  j 
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From:  Jackson,  Ryan 

Sent:  Tuesday,  September  26,  2017  9:37  AM 

To:  Dunham,  Sarah  <Dunham.Sarah@-epa.gov>:  Lewis,  Josh  <L,ewis.  Josh@epa.gov> 

Subject: 


I  need  to  reach  you  concerning  some  prep  for  the  Administrator  for  later  today.  I  need  some 
quick  turn  around. 


Ryan  Jackson 
Chief  of  Staff 

U.S.  Environmental  Protection  Agency 
(202)  564-6999 
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To:  DeLuca,  lsabel[DeLuca. Isabel@epa.gov];  Shaw,  Betsy[Shaw. Betsy@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Mon  9/25/2017  8:39:47  PM 

Subject:  RE:  ADD  Talking  Points 

ADD  Dunham  TPs  9.25.17  SDedits.docx 


Ok  thanks — I  just  went  in  a  changed  some  of  the  up  front  stuff — the  only  place  I  flagged  in  the 
document  where  I  need  a  little  more  help  on  is  the  SIP  backlog  section.  Thanks 


From:  DeLuca,  Isabel 

Sent:  Monday,  September  25,  2017  4:36  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Shaw,  Betsy  <Shaw.Betsy@epa.gov> 
Cc:  OAR  Briefings  <OAR_Briefings@epa.gov> 

Subject:  RE:  ADD  Talking  Points 


Ok,  I’ll  hold,  thanks. 


From:  Dunham,  Sarah 

Sent:  Monday,  September  25,  2017  4:35  PM 

To:  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov>:  Shaw,  Betsy  <Shaw.Betsy@epa.gov> 
Cc:  OAR  Briefings  <OAR  Briefipgs@epa.gov> 

Subject:  RE:  ADD  Talking  Points 


Hold  off  please — I’m  making  my  own  edits  directly — which  I’ll  send  shortly  and  then  can  you 
work  off  that  version  please?]  thanks 


From:  DeLuca,  Isabel 

Sent:  Monday,  September  25,  2017  4:34  PM 

To:  Shaw,  Betsy  <Shaw. Betsy@epa.gov>:  Dunham,  Sarah  <Dunham . Sarah@epa. gov> 
Cc:  OAR  Briefings  <OAR_Briefmgs@epa.gov> 

Subject:  RE:  ADD  Talking  Points 
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Thanks  for  the  input!  I’ll  edit  and  resend  shortly. 


From:  Shaw,  Betsy 

Sent:  Monday,  September  25,  2017  4:33  PM 

To:  DeLuca,  Isabel  <DeLuca.Isabel@ep3.g0v>:  Dunham,  Sarah  <Dunham .Sarah@epa.gov> 
Cc:  OAR  Briefings  <OAR  Briefings@,epa.gov> 

Subject:  RE:  ADD  Talking  Points 


One  minor  suggestion  Isabel  re  the 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


Ex.  5  -  Deliberative  Process,  Not  Responsive 


From:  DeLuca,  Isabel 

Sent:  Monday,  September  25,  2017  4:22  PM 

To:  Dunham,  Sarah  <Dunham. Sarah@epa.gov> 

Cc:  OAR  Briefings  <OAR_Briefings@epa.gov>:  Shaw,  Betsy  <Shaw.Betsy@epa.gov> 

Subject:  ADD  Talking  Points 


Hi  Sarah, 

Attached  are  some  draft  points  for  your  opening  session  at  the  ADDs  meeting.  They  may  be  a  bit 
wordier  than  you  need,  but  will  hopefully  work  as  a  guide. 


Also  attached  is  a  list  of  upcoming  OAR  events.  I  added  Smart  Way  to  OAP’s  list,  but  nothing 
else  jumped  out  as  meeting  the  bar  for  this.  As  events  come  up,  I’ll  update  this  list  and  send 
agan. 


Please  let  me  know  if  you  have  any  questions  or  edits. 
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Thanks, 

Isabel 


Isabel  DeLuca 

Office  of  Air  and  Radiation,  US  EPA 
(202)  343-9247 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Dunham, 

Sarah[Dunham.Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov];  Harlow, 
David[harlow.david@epa.gov];  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov];  Birgfeld, 

Erin[Birgfeld. Erin@epa.gov];  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Millett,  John 

Sent:  Wed  11/8/2017  5:45:32  PM 

Subject:  Draft  Glider  PR 

Gliders  Press  release  11-8.docx 


Hi  All  —  Draft  press  release  attached  with  a  stab  at  an  administrator  quote  and  reflecting  OTAQ 
review  and  edits.  OGC  has  also  been  cc’d  but  no  edits  have  come  in  from  them  at  this  time.  If 
they  chime  in,  we  can  add  in  a  later  round. 


Depending  on  OMB  status,  this  might  be  a  good  action  to  sign  today,  if  possible,  and  announce 
tomorrow. 


OPA  and  OCIR  have  had  a  heads  up  (or  2)  that  this  is  in  the  works,  but  no  materials  yet. 


From:  Millett,  John 

Sent:  Tuesday,  November  07,  2017  11:21  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Sarah  Dunham 
<Dunham.Sarah@epa.gov>;  Josh  Lewis  <Lewis.  Josh@epa.gov>;  Harlow,  David 
<harlow.david@epa.gov>;  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>; 
Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Isabel  DeLuca  <DeLuca.Isabel@epa.gov> 
Subject:  Glider  Comms 


Hi  All  -  attached  is  the  draft  rollout  plan  for  the  gliders  proposal  for  review  (thanks,  OTAQ!). 
Right  now  it  includes  a  desk  statement,  but  we  can  beef  that  up  to  a  press  release,  if  needed. 
There’s  also  a  placeholder  q/aon[  Ex.  5  -  Deliberative  Process  I 


I’m  happy  to  compile  edits  and  comments  and  recirculate.  The  press  office  has  a  heads  up  that 
this  could  be  getting  signed  soon. 
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Thanks  - 


John 


John  Millett 


Director,  OAR  Communications 
Desk:  202-564-2903 


Cell: 


Ex.  6  -  Personal  Privacy 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  10/6/2017  9:46:15  PM 

Subject:  Re:  Gliders 

Sarah-] _ Ex  5 _ 


Ex.  5  -  Deliberative  Process 


We  have  time  with  you  Tuesday  morning.  I  am  not  forwarding  your  note  to  Bill  C. 
FYI  the  CEO  of  Fitzgerald  met  with  Mulvaney  this  morning. 

Have  a  great  weekend 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 

|  Ex.  6  -  Personal  Privacy  I 
www.  epa.'gov'/otaq 


On  Oct  6,  2017,  at  5:33  PM,  Dunham,  Sarah  <Dunham.Sarah@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process 


["S.T^lB'Ster^wProMM^appyTd'tSFnow'orovWtKeWeekeWWiFyoirS'pfeFerTd'wafffflr 
Tuesday  that's  OK  with  me  also.  My  phone  is  j  Ex.  6  -  Personal  Privacy  I 
Sent  from  my  iPhone 
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To:  Baptist,  Erik[baptist.erik@epa.gov] 

Cc:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Harlow,  David[harlow. david@epa.gov]; 

Dunham,  Sarah[Dunham.Sarah@epa.gov];  Ringel,  Aaron[ringel. aaron@epa.gov];  Paiich, 
Christian[palich. christian@epa.gov] 

From:  Lewis,  Josh 

Sent:  Fri  10/6/2017  9:16:28  PM 

Subject:  Re:  Gliders 


I  can  also  be  available  by  phone 


Ex.  6  -  Personal  Privacy 


On  Oct  6,  2017,  at  5:06  PM,  Baptist,  Erik  <baptist.erik@epa.gov>  wrote: 


I  can  talk  by  phone. 

Sent  from  my  iPhone 

On  Oct  6,  2017,  at  5:06  PM,  Gunasekara,  Mandy  <Gunasekara.Mandv @epa. gov>  wrote: 


Adding  in  Erik 


From:  Gunasekara,  Mandy 

Sent:  Friday,  October  6,  2017  5:04  PM 

To:  Harlow,  David  <harlow.david@epa.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov>: 
Sarah  Dunham  (Dunham.Sarah@epa.gov)  <Dunham.Sarah@epa.gov> 

Cc:  Ringel,  Aaron  <ringel.aaron@epa.gov>:  Paiich,  Christian 
<palich.christian@epa.gov> 

Subject:  Gliders 
Importance:  High 


Are  you  all  here?  I  need  to  meet  if  you  are  on  gliders. 

Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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From:  Gunasekara,  Mandy 

Location:  Ryan's  Office  3400 

Importance:  .......Normal _ ,, 

Subject:  Gliders/;  | 

Start  Date/Time:  Tue  16/3/2017  12:30:00  PM 

End  Date/Time:  Tue  10/3/2017  1 :00:00  PM 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Dunham, 

Sarah[Dunham.Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov];  Harlow, 
David[harlow.david@epa.gov];  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov];  Birgfeld, 

ErinfBirgfeld. Erin@epa.gov];  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Millett,  John 

Sent:  Tue  11/7/2017  4:21:02  PM 

Subject:  Glider  Comms 

Gliders  Roll  Out  1 1-4  vS.docx 


Hi  All  -  attached  is  the  draft  rollout  plan  for  the  gliders  proposal  for  review  (thanks,  OTAQ!). 
Right  now  it  includes  a  desk  statement,  but  we  can  beef  that  up  to  a  press  release,  if  needed. 
There’s  also  a  placeholder  q/a  on  j  Ex.  5  -  Deliberative  Process  j 


I’m  happy  to  compile  edits  and  comments  and  recirculate.  The  press  office  has  a  heads  up  that 
this  could  be  getting  signed  soon. 


Thanks  - 


John 


John  Millett 

Director,  OAR  Communications 
Desk:  202-564-2903 
Cell:  202-510-1822 
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To:  Frye,  Tony  (Robert)[frye. robert@epa.gov];  Gunasekara, 

Mandy[Gunasekara. Mandy@epa.gov];  Harlow,  David[harlow.david@epa.gov] 
Cc:  Paiich,  Christian[palich. christian@epa.gov] 

From:  Dominguez,  Alexander 

Sent:  Fri  1/5/2018  9:13:35  PM 

Subject:  RE:  ESP  Corker  Meeting  Memo  DRAFT 

2018.01.05  -  DRAFT  ESP  Call  Memo  with  Sen  Corker  (R-TN)  AD  edits.docx 


I  generally  prefer  to  get  the  sign  off  from  above,  but  in  case  this  needs  out  today  for  the 
Administrator’s  weekend  binder  please  see  attached. 


Most  of  my  portion  came  from  previously  approved  glider  talking  points. 


Alex  Dominguez 

Policy  Analyst  to  the  Principal  Deputy 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 


From:  Frye,  Tony  (Robert) 

Sent:  Friday,  January  5,  2018  12:03  PM 

To:  Dominguez,  Alexander  <dominguez.alexander@epa.gov>;  Gunasekara,  Mandy 
<Gunasekara.Mandy@epa.gov>;  Harlow,  David  <harlow.david@epa.gov> 

Cc:  Paiich,  Christian  <palich.christian@epa.gov> 

Subject:  ESP  Corker  Meeting  Memo  DRAFT 


Hello  all,  the  DRAFT  memo  is  attached.  Can  you  add  your  portion  and  we’ll  go  from  there. 
Thanks! 


Tony  Frye 

Special  Assistant 
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Office  of  Congressional  &  Intergovernmental  Affairs 
Environmental  Protection  Agency 
Phone:  202.564.0640 


Cell:  j  Ex.  6  -  Personal  Privacy 
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Cntigreaa  of  t\\z  United  states 

Mafif|tngton,  39®  20515 

July  18,2017 


The  Honorable  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
1 200  Pennsylvania  Avenue,  NW 
Washington,  DC  20460 

Dear  Administrator  Pruitt: 

As  members  of  the  Iowa  delegation,  we  are  writing  to  express  our  concerns  regarding  the 
Environmental  Protection  Agency’s  (EPA)  final  rule,  Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-  and  Heavy-Duty  Vehicles-Phase  2,  as  it  pertains  to  gliders. 
Finalized  by  the  Obama  Administration  on  October  25,  2016  and  scheduled  to  be  fully  effective 
on  January  1,  2018,  this  part  of  the  rule  will  jeopardize  the  entire  glider  industry  and  the 
thousands  of  American  jobs  it  supports. 

A  “glider”  is  a  rebuilt  truck  that  is  assembled  by  combining  a  “glider  kit”  with  the  engine, 
transmission,  and  rear  axle  from  a  used  truck.  A  “glider  kit”  is  a  group  of  vehicle  parts  that  can 
include  a  new  truck  frame,  cab,  and  front  axle,  but  does  not  include  an  engine,  transmission,  or 
rear  axle. 

With  this  rule,  the  EPA  mandated  for  the  first  time  that  gliders,  glider  kits,  and  the  used  engines 
in  gliders  must  now  comply  with  the  emissions  standards  for  the  model  year  in  which  the  glider 
is  built.  Essentially,  the  glider  is  regulated  as  if  it  were  a  new  vehicle  under  the  authority  of  the 
Clean  Air  Act,  despite  being  assembled  by  replacement  parts  and  a  refurbished  engine, 
transmission,  and  rear  axle.  Furthermore,  the  new  EPA  rule  conflicts  with  the  National  Highway 
Traffic  Safety  Administration  ruling  that  gliders  are  not  regulated  as  new  vehicles. 

Additionally,  the  EPA  rule  disregards  the  environmental  benefits  of  gliders.  For  example,  a 
standard,  base  model  glider  gets  20  percent  better  fuel  mileage  than  the  national  average  at  road 
speed  and  full  load.  Rebuilding  an  engine  and  transmission  requires  85  percent  less  energy  than 
manufacturing  a  completely  new  engine. 

In  Iowa  alone,  this  regulation  could  force  the  state’s  largest  supplier  of  gliders  to  eliminate  30 
percent  of  a  450-employee  workforce,  and  reduce  their  revenue  by  $70  million  out  of  a  total  of 
$210  million.  Additionally,  the  company’s  customers  -  mostly  farmers  and  small  businesses  - 
will  lose  access  to  a  cost-effective  source  of  the  trucks  needed  to  support  their  livelihoods. 

If  allowed  to  go  into  effect,  this  rule  will  be  detrimental  to  American  manufacturing,  effectively 
eliminating  the  glider  industry  and  the  jobs  it  creates  across  the  country.  The  EPA  rule  will  force 
small  businesses  to  buy  more  expensive  vehicles  instead  of  investing  in  their  business  and 
creating  jobs. 
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For  these  reasons,  we  respectfully  request  the  EPA  to  consider  the  impacts  this  rule  will  have  on 
the  American  economy  while  doing  little  to  achieve  its  initial  objective. 

Thank  you  for  your  time  and  prompt  consideration  of  this  matter. 
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From:  Domir 

Location: 
Importance: 
Subject:  Volvo 
Categories: 


Dominguez,  Alexander 


5428  WJCN 
Normal 


Blue  Category 


Start  Date/Time:  Mon  10/16/2017  3:00:00  PM 

End  Date/Time:  Mon  1 0/1 6/201 7  4:00:00  PM 

RE:  Meeting  with  Volvo  Group.  Cummins  and  Navistar 

To:  Dominguez,  Alexander;  Baptist,  Erik;  Gunasekara,  Mandy;  Motley,  Judy 
Cc:  Dravis,  Samantha;  Bolen,  Brittany 
Subject:  Volvo 


Outside  Attendees: 
Steve  Berry 
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To:  Berry  Steve[steve. berry@volvo.com];  Motley,  Judy[motley.judy@epa.gov] 

Cc:  Miller  Jonathan[jonathan. miller@volvo.com] 

From:  Dominguez,  Alexander 

Sent:  Mon  10/9/2017  4:00:17  PM 

Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 


Steve, 

We  are  confirmed  for  Monday,  October  16th  at  1 1:00AM. 

Location:  1200  Pennsylvania  Avenue,  NW. 

Directions:  Please  use  the  William  Jefferson  Clinton  North  Entrance  located  on  your  right  as  you 
exit  the  Federal  Triangle  Metro  Station. 

https://www.epa.gov/sites/production/files/2013-08/federaltrianglemap5.ipg 

EPA  Contact:  For  an  escort  from  Security  to  the  meeting  call  202-578-5985  or  202-564-3164. 

Alex  Dominguez 

Policy  Analyst  to  the  Senior  Advisors  to 

the  Administrator  for  Air  and  Water 

U.S.  Environmental  Protection  Agency 

From:  Berry  Steve  [mailto:steve.berry@volvo.com] 

Sent:  Saturday,  October  7,  2017  10:49  AM 
To:  Motley,  Judy  ;  Dominguez,  Alexander 
Cc:  Miller  Jonathan 

Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Hello  Judy  and  Alex 

Please  let  us  confirm  for  October  16th,  at  1 1 :00am  at  EPA  offices  in  DC. 

I’ll  see  that  you  send  the  list  of  attendees  later  this  week. 

Thank  you  for  these  arrangements, 

Steve  Berry 


Steve  Berry 
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Volvo  Group  Trucks  Product  Planning 

2900  K  St  NW 
House  of  Sweden,  Suite  401 
Washington,  DC  20007 
Office  202-536-1 S57 

Cell]  Ex.  6  -  Personal  Privacy  | 

steve.berrv@volvo.com 

From:  Berry  Steve 

Sent:  Friday,  October  06,  2017  3:37  PM 

To:  'Motley,  Judy';  Dominguez,  Alexander 

Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

We’re  looking  pretty  firm  on  the  16th  at  1 1 :00.  I  leave  it  up  to  you  and  Alex  to  set  the  meeting 
room. 

I’ll  see  that  you  get  the  list  of  attendees. 

Thank  you  for  these  arrangements, 

Steve  B 

From:  Motley,  Judy  f mailto:motlev.iudv@epa.qovl 

Sent:  Friday,  October  06,  2017  3:33  PM 
To:  Berry  Steve;  Dominguez,  Alexander 
Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Thank  you.  Please  let  me  know  which  date  and  time  and  I  will  schedule  on  Erik’s  calendar.  Also 
will  you  be  meeting  here  at  OGC?  Also,  I  will  need  to  give  a  list  of  all  non-government  ID’d. 
guests  attending  to  the  guards. 

Judy  Motley 

Program  Assistant 

U.S.  Environmental  Protection  Agency 
Office  of  General  Counsel 

1200  Pennsylvania  Ave.,  NW,  Washington,  DC  20004 
202-564-2917 

From:  Berry  Steve  f  mailto:steve.berry@volvo.com] 
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Sent:  Friday,  October  6,  2017  3:04  PM 

To:  Motley,  Judy  <motlev .judy@epa.gov>:  Dominguez,  Alexander 

<dominguez.alexander@epa.gov> 

Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Thank  you.  We’re  confirming  on  our  side. 

Steve  Berry 

From:  Motley,  Judy  f mailto:motlev.iudv@epa.qovl 

Sent:  Friday,  October  06,  2017  3:02  PM 
To:  Dominguez,  Alexander;  Berry  Steve 
Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Both  dates  and  times  are  currently  open  for  Erik. 

Judy  Motley 

Program  Assistant 

U.S.  Environmental  Protection  Agency 
Office  of  General  Counsel 

1200  Pennsylvania  Ave.,  NW,  Washington,  DC  20004 

202-564-2917 

From:  Dominguez,  Alexander 

Sent:  Friday,  October  6,  2017  1:04  PM 

To:  Berry  Steve  <steve.berrv@volvo.com> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandv @epa. gov>;  Motley,  Judy 

<motley.judy@epa.gov>:  Baptist,  Erik  <baptist.erik@epa.gov> 

Subject:  RE:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Steve, 

Would  you  be  able  to  do  Friday,  October  13th  at  4:30  or  Monday,  October  16th  at  11 :00? 
Best, 

Alex 

Alex  Dominguez 

Policy  Analyst  to  the  Senior  Advisors  to 
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the  Administrator  for  Air  and  Water 
U.S.  Environmental  Protection  Agency 
From:  Baptist,  Erik 

Sent:  Friday,  October  6,  2017  12:11  PM 
To:  Berry  Steve  <steve.berrv@volvo.com> 

Cc:  Gunasekara,  Mandy  <Gimasekara.Mandv@,epa.gov>;  Dominguez,  Alexander 

<dominguez.alexander@epa.gov>:  Motley,  Judy  <motlev .mdy@epa.gov> 

Subject:  Re:  Meeting  with  Volvo  Group,  Cummins  and  Navistar 

Hi  Steve, 

I  just  received  your  voicemail.  Please  coordinate  with  Judy  Motley  and  Alex  Dominguez  (both 
copied)  to  see  if  our  schedules  can  accommodate  the  proposed  dates  below. 

Best, 

Erik 

Sent  from  my  iPhone 

On  Oct  3,  2017,  at  1:45  PM,  Berry  Steve  <steve.berry@volvo.com>  wrote: 

Hello  Erik  and  Mandy, 

It  was  good  to  meet  with  both  of  you  last  week  during  our  meeting  with  Administrator 
Pruitt. 

As  I  discussed  with  you  post-meeting,  Erik,  the  Volvo  Group,  Cummins  and  Navistar  legal 
representatives  would  like  to  have  an  opportunity  to  meet  with  you  to  discuss  what  we 
believe  to  be  strong  legal  arguments  that  EPA  has  not  only  the  authority,  but  the  obligation 
to  regulate  glider  vehicles. 

We  can  also  discuss  business  impacts  and  emissions  impacts  with  respect  to  gliders,  so  it 
would  be  great  if  you  could  be  available  for  the  meeting  as  well,  Mandy. 

If  you  agree,  we’d  like  to  inquire  as  to  you  availability  for  a  meeting  in  EPA  Washington 
offices  on  either  Oct  12,  13,  15,  or  16.  Please  send  us  some  date/time  proposals  to  consider. 

Thanks  very  much,  and  we  look  forward  to  a  productive  discussion. 

Steve  Berry 


EPA-1 9-01 26-A-000397 


ED  001620  00008098-00004 


EPA-HQ-20 1 8-002 121 


Steve  Berry 


Volvo  Group  Trucks  Product  Planning 

2900  K  St  MW 


House  of  Sweden,  Suite  401 


Washington,  DC  20007 
Office  202-536-1557 


_  ::::::  • - 1 
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steve.berrv@volvo.com 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  othen/vise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Dominguez, 

Alexander[dominguez.alexander@epa.gov] 

From:  Joe  Depew 

Sent:  Tue  6/27/2017  4:14:51  PM 

Subject:  Letter  and  Kenwoth 

Pruitt  -  4-17  (1  j.pdf 

Mandy  and  Alex, 

I  hope  you  are  both  well.  I'm  certain  you  are  very  busy.  I  just  wanted  you  to  have  the  attached 
letter  from  Roger  Penske  that  was  sent  to  the  Administrator  to  associate  with  the  file.  I  also 
wanted  you  to  know  that  we  learned  late  last  week,  that  beginning  in  August,  Kenworth  has 
decided  to  suspend  building  any  additional  glider  kits  for  the  remainder  of  the 
year.  Unfortunately,  some  of  the  industry  has  already  begun  to  make  adjustments  as  a  result  of 
the  prior  administration's  rule,  which  will  cost  American  jobs.  We  are  hopeful  that  a  revised  rule 
may  be  forthcoming.  We  appreciate  your  consideration  of  this  matter. 

Joe  Depew 
General  Counsel 
Fitzgerald  Glider  Kits 

(931)337-6406  (m) 

jdepew@fitzgeraldtrucksales.com 
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To:  Baptist,  Erik[baptist.erik@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Harlow,  David 

Sent:  Tue  10/17/2017  10:43:19  PM 

Subject:  Revised  "integrated"  draft  of  gliders  NPR 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17  17.docx 


A  revised  draft  is  attached  for  your  review  and  comment. 


Ex.  5  -  Deliberative  Process,  Attorney  Client,  Attorney  Work  Product 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Dominguez,  Alexander 

Sent:  Tue  9/19/2017  7:13:57  PM 

Subject:  Phase  2  Meeting  Memo 

Daimler.  Volvo,  Cummins  9.20.17. docx 


Alex  Dominguez 

Policy  Analyst  to  the  Senior  Advisors  to 
the  Administrator  for  Air  and  Water 
U.S.  Environmental  Protection  Agency 
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To:  Nile  Elam[Nile_Elam@ooida.com] 

Cc:  Bowman,  Liz[Bowman. Liz@epa.gov];  Harlow,  David[harlow.david@epa.gov];  Dominguez, 

Alexander[dominguez.alexander@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Woods, 
Clintfwoods. clint@epa.gov] 

From:  Bennett,  Tate 

Sent:  Tue  1/16/2018  4:38:25  PM 

Subject:  FW:  WSJ  Op-Ed:  Bureaucrats  Go  Rouge  on  Glider  Truck  Emissions 

EPA-HQ-QAR-2014-0827  Repeal  of  Emission  Requirements  For  Glider  Kits  -  Owner-Operator 

Independent  Driver  Association  (OOIDA)  Comments.docx.pdf 


Thanks!  Forwarding  the  comments  to  our  air  team  (cc’d)  now.  Appreciate  it! 


From:  Nile  Elam  [mailto:Nile_Elam@ooida.com] 

Sent:  Tuesday,  January  16,  2018  11:29  AM 
To:  Bennett,  Tate  <Bennett.Tate@epa.gov> 

Cc:  Bowman,  Liz  <Bowman.Liz@epa.gov> 

Subject:  RE:  WSJ  Op-Ed:  Bureaucrats  Go  Rouge  on  Glider  Truck  Emissions 


Hey  Tate, 


Absolutely  - 1  will  send  a  separate  email  that  will  connect  you  and  Liz  with  Norita  Taylor,  who 
heads  our  PR,  and  Jami  Jones,  who  assists  with  media  outreach  and  also  leads  our  Land  Line 
Magazine  team.  Whenever  there  is  an  update  to  share,  we’d  welcome  the  opportunity  to  allow 
the  Administer  to  join  our  Land  Line  Now  radio  show  on  SiriusXM  and/or  our  magazine  and 
website. 


Also  I  completely  forgot  to  send  our  comments  for  the  glider  kit  docket,  but  I’ve  attached 
OOlDA’s  copy.  Please  let  me  know  if  you  need  anything  else  from  me! 


Best, 

Nile 


From:  Bennett,  Tate  f mailto: Bennett.T ate@epa.gov1 

Sent:  Tuesday,  January  16,  2018  11:01  AM 
To:  Nile  Elam  <Nile  Etam@ooida.com> 

Cc:  Bowman,  Liz  <Bowman. Liz@epa.gov> 
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Subject:  FW:  WSJ  Op-Ed:  Bureaucrats  Go  Rouge  on  Glider  Truck  Emissions 


Hey  Nile-  This  article  reminded  me  that  I  need  to  get  our  head  of  communications  (Liz  Bowman 
who  is  cc’d)  in  touch  with  yours.  Do  you  mind  doing  an  intro  email?  Would  be  nice  if  they  could 
connect  at  some  point.  -Tate 


https://www.wsj.com/articles/epa-bureaucrats-go-rogue-on-glider-truck-emissions-15158Q036Q 
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(2)  Effective  and  enforcement  period. 
This  rule  will  be  effective  on  July  23, 
2016,  from  7  a.m.  to  12:30  p.m.  with  a 
weather  date  on  July  24,  2016. 

(b)  Regulations.  While  this  safety  zone 
is  being  enforced,  the  following 
regulations,  along  with  those  contained 
in  33  CFR  165.23  apply: 

(1)  No  person  or  vessel  may  enter  or 
remain  in  this  safety  zone  without  the 
permission  of  the  Captain  of  the  Port 
(COTP)  or  the  COTP’s  representatives. 
However,  any  vessel  that  is  granted 
permission  by  the  COTP  or  the  COTP’s 
representatives  must  proceed  through 
the  area  with  caution  and  operate  at  a 
speed  no  faster  than  that  speed 
necessary  to  maintain  a  safe  course, 
unless  otherwise  required  by  the 
Navigation  Rules. 

(2)  Any  person  or  vessel  permitted  to 
enter  the  safety  zone  shall  comply  with 
the  directions  and  orders  of  the  COTP 
or  the  COTP’s  representatives.  Upon 
being  hailed  by  a  U.S.  Coast  Guard 
vessel  by  siren,  radio,  flashing  lights,  or 
other  means,  the  operator  of  a  vessel 
within  the  zone  shall  proceed  as 
directed.  Any  person  or  vessel  within 
the  safety  zone  shall  exit  the  zone  when 
directed  by  the  COTP  or  the  COTP’s 
representatives. 

(3)  To  obtain  permissions  required  by 
this  regulation,  individuals  may  reach 
the  COTP  or  a  COTP  representative  via 
VHF  channel  16  or  617-223-5757 
(Sector  Boston  Command  Center). 

(c)  Penalties.  Those  who  violate  this 
section  are  subject  to  the  penalties  set 
forth  in  33  U.S.C.  1232  and  50  U.S.C. 
1226. 

(d)  Notification.  Coast  Guard  Sector 
Boston  will  give  notice  through  the 
Local  Notice  to  Mariners  and  Broadcast 
Notice  to  Mariners  for  the  purpose  of 
enforcement  of  this  temporary  safety 
zone.  Sector  Boston  will  also  notify  the 
public  to  the  greatest  extent  possible  of 
any  period  in  which  the  Coast  Guard 
will  suspend  enforcement  of  this  safety 
zone. 

(e)  COTP  Representative.  The  COTP’s 
representative  may  be  any  Coast  Guard 
commissioned,  warrant  or  petty  officer 
or  any  federal,  state,  or  local  law 
enforcement  officer  who  has  been 
designated  by  the  COTP  to  act  on  the 
COTP’s  behalf.  The  COTP’s 
representative  may  be  on  a  Coast  Guard 
vessel,  a  Coast  Guard  Auxiliary  vessel, 
a  state  or  local  law  enforcement  vessel, 
or  a  location  on  shore. 

Dated:  February  25,  2016. 

C.  C.  Gelzer, 

Captain ,  U.S.  Coast  Guard,  Captain  of  the 
Port  Boston. 

[FR  Doc.  2016-04540  Filed  3-1-16;  8:45  am] 
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Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles — 
Phase  2 — Notice  of  Data  Availability 

agencies:  Environmental  Protection 
Agency  (EPA)  and  Department  of 
Transportation  (DOT)  National  Highway 
Traffic  Safety  Administration  (NHTSA). 
action:  Notice  of  data  availability. 

summary:  This  Notice  provides  an 
opportunity  to  comment  on  new 
information  being  made  available  by  the 
EPA  and  by  NHTSA,  on  behalf  of  DOT, 
related  to  the  proposed  Phase  2  Heavy- 
Duty  National  Program  proposed  July 
13,  201 5,  to  reduce  greenhouse  gas 
emissions  and  fuel  consumption  for 
new  on -roadheavy- duty  vehicles  and 
engines.  The  new  information, 
including  memoranda  and  data,  have 
been  placed  in  the  public  dockets.  Data 
relating  to  the  potential  stringency  of 
the  proposed  standards  includes: 
Powertrain  data;  additional 
aerodynamic  test  data;  supplemental 
test  data  relating  to  drive  cycles  (and 
frequency  thereof)  for  vocational 
vehicles;  and  cycle  average  mapping 
data.  The  agencies  are  soliciting 
additional  comment  on  certain  revised 
test  reports,  and  a  revised  version  of  the 
Greenhouse  Gas  Emission  Model  (GEM) 
used  both  in  developing  certain  of  the 
proposed  standards  and  in 
demonstrating  compliance  with  those 
standards.  Additionally,  EPA  is 
soliciting  further  comment  on 
memoranda  relating  to  standard 
applicability  and  implementation. 

These  memoranda  address  potential 
requirements  for  selective  enforcement 
audits  and  confirmatory  testing  related 
to  greenhouse  gas  emissions,  and 
applicability  of  emission  standards  and 
certification  responsibilities  for  trailers, 
glider  vehicles,  and  glider  kits.  Finally, 
EPA  is  soliciting  additional  comments 
on  issues  discussed  in  a  late  comment 
related  to  light-dutymotor  vehicles  used 
for  racing. 


dates:  Comments  must  be  received  on 
or  before  April  1, 2016. 
addresses:  Submit  your  comments, 
identified  by  Docket  ID  No.  EPA-HG- 
OAR-201 4-0827  (for  EPA’s  docket)  and 
NHTSA-20 14-0 132  (for  NHTSA ’s 
docket),  by  one  of  the  following 
methods: 

•  Online:  www.regulations.gov: 

Follow  the  on-lineinstructions  for 
submitting  comments. 

•  Email:  a-and-r-docke@ppa.gov. 

•  Mail: 

EPA:  Air  and  Radiation  Docket  and 
Information  Center,  Environmental 
Protection  Agency,  Mailcode:  28221 T, 
1200  Pennsylvania  Ave.  NW., 
Washington,  DC  20460. 

NHTSA:  Docket  Management  Facility, 
M-30,  U.S.  Department  of 
Transportation,  West  Building,  Ground 
Floor,  Rm.  W12-140,  1200  New  Jersey 
Avenue  SE.,  Washington,  DC  20590. 

•  Hand  Delivery: 

EPA:  EPA  Docket  Center,  EPA  WJC 
West  Building,  Room  3334,  1301 
Constitution  Ave.  NW.,  Washington,  DC 
20460.  Such  deliveries  are  only 
accepted  during  the  Docket’s  normal 
hours  of  operation,  and  special 
arrangements  should  be  made  for 
deliveries  of  boxed  information. 

NHTSA:  West  Building,  Ground 
Floor,  Rm.  W12-140,  1200  New  Jersey 
Avenue  SE.,  Washington,  DC  20590, 
between  9  a.m.  and  4  p.m.  Eastern  Time, 
Monday  through  Friday,  except  Federal 
Holidays. 

Instructions:  Direct  your  comments  to 
Docket  ID  No.  EPA-HQ-OAR-201 4- 
0827  and/or  NHTSA-20 14-0 132,  as 
follows: 

EPA:  Direct  your  comments  to  Docket 
ID  No  EPA-HQ-OAR-201 4-0827.  EPA’s 
policy  is  that  all  comments  received 
will  be  included  in  the  public  docket 
without  change  and  may  be  made 
available  online  at  www.reguiations.gov, 
including  any  personal  information 
provided,  unless  the  comment  includes 
information  claimed  to  be  Confidential 
Business  Information  (CBI)  or  other 
information  whose  disclosure  is 
restricted  by  statute.  Do  not  submit 
information  that  you  consider  to  be  CBI 
or  otherwise  protected  through 
www.regulations.gov  or  email.  The 
www.reguiations.gov  Web  site  is  an 
“anonymous  access”  system,  which 
means  EPA  will  not  know  your  identity 
or  contact  information  unless  you 
provide  it  in  the  body  of  your  comment. 
If  you  send  an  email  comment  directly 
to  EPA  without  going  through 
www.regulations.gov  your  email  address 
will  be  automatically  captured  and 
included  as  part  of  the  comment  that  is 
placed  in  the  public  docket  and  made 
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available  on  the  Internet.  If  you  submit 
an  electronic  comment,  EPA 
recommends  that  you  include  your 
name  and  other  contact  information  in 
the  body  of  your  comment  and  with  any 
disk  or  CD-ROM  you  submit.  If  EPA 
cannot  read  your  comment  due  to 
technical  difficulties  and  cannot  contact 
you  for  clarification,  EPA  may  not  be 
able  to  consider  your  comment. 
Electronic  files  should  avoid  the  use  of 
special  characters,  any  form  of 
encryption,  and  be  free  of  any  defects  or 
viruses.  For  additional  information 
about  EPA’s  public  docket  visit  the  EPA 
Docket  Center  homepage  at  http:// 
www.ep  a.  gov/epa  home/dockets,  h  tm . 

NHTSA:  Your  comments  must  be 
written  and  in  English.  To  ensure  that 
your  comments  are  correctly  filed  in  the 
Docket,  please  include  the  Docket 
number  NHTSA-2014-0132  in  your 
comments.  Your  comments  must  not  be 
more  than  15  pages  long.1  NHTSA 
established  this  limit  to  encourage  you 
to  write  your  primary  comments  in  a 
concise  fashion.  However,  you  may 
attach  necessary  additional  documents 
to  your  comments,  and  there  is  no  limit 
on  the  length  of  the  attachments.  If  you 
are  submitting  comments  electronically 
as  a  PDF  (Adobe)  file,  we  ask  that  the 
documents  submitted  be  scanned  using 
the  Optical  Character  Recognition  (OCR) 
process,  thus  allowing  the  agencies  to 
search  and  copy  certain  portions  of  your 
submissions.2  Please  note  that  pursuant 
to  the  Data  Quality  Act,  in  order  for  the 
substantive  data  to  be  relied  upon  and 
used  by  the  agency,  it  must  meet  the 
information  quality  standardsset  forth 
in  the  OMB  and  Department  of 


Transportation  (DOT)  Data  Quality  Act 
guidelines.  Accordingly,  we  encourage 
you  to  consult  the  guidelines  in 
preparing  your  comments.  OMB’s 
guidelines  may  be  accessed  at  http:// 
www.  wh  i  teh  ouse.gov/omb/fedreg/ 
reproducible.html.  DOT’S  guidelines 
may  be  accessed  at  http://www.dot.gov/ 
dataquality.htm. 

Docket:  All  documents  in  the  docket 
are  listed  on  the  www.regulations.gov 
Website.  Although  listed  in  the  index, 
some  information  is  not  publicly 
available,  e.g.,  confidential  business 
information  or  other  information  whose 
disclosure  is  restricted  by  statute. 
Certain  other  material,  such  as 
copyrighted  material,  is  not  placed  on 
the  Internet  and  will  be  publicly 
available  only  in  hard  copy  form. 
Publicly  available  docket  materials  are 
available  either  electronically  through 
www.reguiations.gov  or  in  hard  copy  at 
the  following  locations: 

EPA:  Air  and  Radiation  Docket  and 
information  Center,  EPA/DC,  EPA  WX  West 
Building,  1301  Constitution  Ave.  NW.,  Room 
3334,  Washington,  DC.  The  Public  Reading 
Room  is  open  from  8:30  a.m.  to  4:30  p.m., 
Monday  through  Friday,  excluding  legal 
holidays.  The  telephone  number  for  the 
Public  Reading  Room  is  (202)  566-1744,  and 
the  telephone  number  for  the  Air  Docket  is 
(202)  566-1742. 

NHTSA:  Docket  Management  Facility,  M- 
30,  U.S.  Department  of  Transportation,  West 
Building,  Ground  Floor,  Rm.  W12-140,  1200 
New  Jersey  Avenue  SE.,  Washington,  DC 
20590.  The  telephone  number  for  the  docket 
management  facility  is  (202)  366-9324.  The 
docket  management  facility  isopen  between 
9  a.m.  and  5  p.m.  Eastern  Time,  Monday 
through  Friday,  except  Federal  Holidays. 


FOR  FURTHER  INFORMATION  CONTACT: 

EPA:  Tad  Wysor,  Office  of 
Transportation  and  Air  Quality, 
Assessment  and  Standards  Division 
(ASD),  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  telephone  number: 
(734)  214^4332;  email  address: 
wysor.  ta  c@ep  a. gov. 

NHTSA:  Ryan  Hagen,  Office  of  Chief 
Counsel,  National  Highway  Traffic 
Safety  Administration,  1200  New  Jersey 
Avenue  SE.,  Washington,  DC  20590. 
Telephone:  (202)  366-2992; 
ryan.hagen@dot.gov. 

SUPPLEMENTARY  INFORMATION: 

A.  Does  this  action  apply  to  me? 

This  action  relates  to  a  previously 
promulgated  Proposed  Rule  that  would 
potentially  affect  companies  that 
manufacture,  sell,  or  import  into  the 
United  States  new  heavy -dutyengines 
and  new  Class  2b  through  8  trucks, 
including  combination  tractors,  all  types 
of  buses,  vocational  vehicles  including 
municipal,  commercial,  recreational 
vehicles,  and  commercial  trailers  as 
well  as  Cfc-tonand  1  -tonpickup  trucks 
and  vans.  The  heavy -dutycategory 
incorporates  all  motor  vehicles  with  a 
gross  vehicle  weight  rating  of  8,500 
pounds  or  greater,  and  the  engines  that 
power  them,  except  for  medium -duty 
passenger  vehicles  already  covered  by 
the  greenhouse  gas  standards  and 
corporate  average  fuel  economy 
standards  issued  for  light -dutymodel 
year  2017-2025  vehicles.  Proposed 
categories  and  entities  that  might  be 
affected  include  the  following: 


Category 

NAICS  Code a 

Examples  of  potentially  affected  entities 

industry  . 

336110 

Motor  Vehicle  Manufacturers,  Engine  Manufacturers,  Engine  Parts  Manufacturers,  Truck  Manufactur¬ 

336111 

336112 

333618 

336120 

336212 

441310 

ers,  Truck  Trailer  Manufacturers,  Automotive  Parts  and  Accessories  Dealers. 

industry  . 

541514 

811112 

811198 

Commercial  importers  of  Vehicles  and  Vehicle  Components. 

Industry  . 

336111 

336112 

422720 

454312 

541514 

541690 

811198 

Alternative  Fuel  Vehicle  Converters. 

Note: 

a  North  American  industry  Classification  System  (NAICS). 


1  See  49  CFR  553.21. 


2 Optica!  character  recognition  (OCR)  is  the 
process  of  converting  an  image  of  text,  such  as  a 


scanned  paper  document  or  electronic  fax  fiie,  into 
computer- edi  tab  letext. 
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This  table  is  not  intended  to  be 
exhaustive,  but  rather  provides  a  guide 
for  readers  regarding  entities  likely 
covered  by  these  rules.  This  table  lists 
the  types  of  entities  that  the  agencies  are 
aware  may  be  regulated  by  this  action. 
Other  types  of  entities  not  listed  in  the 
table  could  also  be  regulated.  To 
determine  whether  your  activities  are 
regulated  by  this  action,  you  should 
carefully  examine  the  applicability 
criteria  in  the  referenced  regulations. 
You  may  direct  questions  regarding  the 
applicability  of  this  action  to  the 
persons  listed  in  the  preceding  for 
FURTHER  INFORMATION  CONTACT  section. 

B.  Public  Participation 

EPA  and  NHTSA  request  comment  on 
the  information  identified  in  this 
Notice.  We  are  not  requesting  comment 
on  other  aspects  of  this  joint  proposed 
rule.  This  section  describes  how  you 
can  participate  in  this  process. 

(1)  How  do  I  prepare  and  submit 
comments? 

There  are  many  issues  common  to 
EPA ’sand  NHTSA’s  proposals.  For  the 
convenience  of  all  parties,  comments 
submitted  to  the  EPA  docket  will  be 
considered  comments  submitted  to  the 
NHTSA  docket,  and  vice  versa. 
Therefore,  a  commenter  only  needs  to 
submit  comments  to  either  of  the  agency 
dockets  (or  choose  to  submit  a  comment 
to  both).  Comments  that  are  submitted 
for  consideration  by  one  agency  should 
be  identified  as  such,  and  comments 
that  are  submitted  for  consideration  by 
both  agencies  should  be  identified  as 
such.  Absent  such  identification,  each 
agency  will  exercise  its  best  judgment  to 
determine  whether  a  comment  is 
submitted  on  its  proposal. 

(2)  Tips  for  Preparing  Your  Comments 

When  submitting  comments,  please 
remember  to: 

•  Identify  the  rulemaking  by  docket 
number  and  other  identifying 
information  (subject  heading,  Federal 
Register  date  and  page  number) 

•  Explain  why  you  agree  or  disagree, 
suggest  alternatives,  and  substitute 
language  for  your  requested  changes 

•  Describe  any  assumptions  and 
provide  any  technical  information 
and/or  data  that  you  used 

•  If  you  estimate  potential  costs  or 
burdens,  explain  how  you  arrived  at 
your  estimate  in  sufficient  detail  to 
allow  for  it  to  be  reproduced 

•  Provide  specific  examples  to  illustrate 
your  concerns,  and  suggest 
alternatives 

•  Explain  your  views  as  clearly  as 
possible,  avoiding  the  use  of  profanity 
or  personal  threats 


•  Make  sure  to  submit  your  comments 

by  the  comment  period  deadline 

identified  in  the  dates  section  above 

(3)  How  can  I  be  sure  that  my  comments 
were  received? 

NHTSA:  if  you  submit  your  comments 
by  mail  and  wish  Docket  Management 
to  notify  you  upon  its  receipt  of  your 
comments,  enclose  a  self-addressed, 
stamped  postcard  in  the  envelope 
containing  your  comments.  Upon 
receiving  your  comments,  Docket 
Management  will  return  the  postcard  by 
mail. 

(4)  How  do  I  submit  confidential 
business  information? 

Any  confidential  business 
information  (CBI)  submitted  to  one  of 
the  agencies  will  also  be  available  to  the 
other  agency.  However,  as  with  all 
public  comments,  any  CBI  information 
only  needs  to  be  submitted  to  either  one 
of  the  agencies’  dockets  and  it  will  be 
available  to  the  other.  Following  are 
specific  instructions  for  submitting  CBI 
to  either  agency.  If  you  have  any 
questions  about  CBI  or  the  procedures 
for  claiming  CBI,  please  consult  the 
persons  identified  in  the  for  further 
INFORMATION  CONTACT  section. 

EPA:  Do  not  submit  CBI  to  EPA 
through  www.reguiations.gov  or  email. 
Clearly  mark  the  part  or  all  of  the 
information  that  you  claim  to  be  CBI. 

For  CBI  information  in  a  disk  or  CD 
ROM  that  you  mail  to  EPA,  mark  the 
outside  of  the  disk  or  CD  ROM  as  CBI 
and  then  identify  electronically  within 
the  disk  or  CD  ROM  the  specific 
information  that  is  claimed  as  CBI. 
information  not  marked  as  CBI  will  be 
included  in  the  public  docket  without 
prior  notice.  In  addition  to  one  complete 
version  of  the  comment  that  includes 
information  claimed  as  CBI,  a  copy  of 
the  comment  that  does  not  contain  the 
information  claimed  as  CBI  must  be 
submitted  for  inclusion  in  the  public 
docket,  information  so  marked  will  not 
be  disclosed  except  in  accordance  with 
procedures  set  forth  in  40  CFR  part  2. 

NHTSA:  if  you  wish  to  submit  any 
information  under  a  claim  of 
confidentiality,  you  should  submit  three 
copies  of  your  complete  submission, 
including  the  information  you  claim  to 
be  confidential  business  information,  to 
the  Chief  Counsel,  NHTSA,  at  the 
address  given  above  under  for  further 
information  contact.  When  you  send  a 
comment  containing  confidential 
business  information,  you  should 
include  a  cover  letter  setting  forth  the 
information  specified  in  our 


confidential  business  information 
regulation.3 

In  addition,  you  should  submit  a  copy 
from  which  you  have  deleted  the 
claimed  confidential  business 
information  to  the  Docket  by  one  of  the 
methods  set  forth  above. 

(5)  How  can  I  read  the  comments 
submitted  by  other  people? 

You  may  read  the  materials  placed  in 
the  docket  for  this  document  (e.g.,  the 
comments  submitted  in  response  to  this 
document  by  other  interested  persons) 
at  any  time  by  going  to  http:// 
www.regulations.gov.  Follow  the  online 
instructions  for  accessing  the  dockets. 
You  may  also  read  the  materials  at  the 
EPA  Docket  Center  or  NHTSA  Docket 
Management  Facility  by  going  to  the 
street  addresses  given  above  under 
ADDRESSES. 

C.  Background 

As  part  of  the  Climate  Action  Plan 
announced  in  June  201 3, 4 5 6  the  President 
directed  the  EPA  and  NHTSA  to  set  the 
next  round  of  standards  to  reduce 
greenhouse  gas  (GHG)  emissions  and 
improve  fuel  efficiency  for  medium -and 
heavy -duty  vehicles  and  engines.  More 
than  70  percent  of  the  oil  used  in  the 
United  States  and  28  percent  of  GHG 
emissions  come  from  the  transportation 
sector,  and  since  2009  EPA  and  NHTSA 
have  worked  with  industry  and  the 
State  of  California  to  develop  ambitious, 
flexible  standards  for  both  the  fuel 
economy  and  GHG  emissions  of  light- 
duty  vehicles  and  the  fuel  efficiency 
and  GHG  emissions  of  heavy-duty 
vehicles  and  engines.56  Throughout 
every  stage  of  development  for  these 
programs,  EPA  and  NHTSA 
(collectively,  the  agencies,  or  “we”) 
have  worked  in  close  partnership  not 
only  with  each  other,  but  with  the 
vehicle  and  engine  manufacturing 
industries,  environmental  community 
leaders,  and  the  State  of  California, 
among  other  entities,  to  create  a  single, 
effective  set  of  national  standards. 

The  agencies’  proposed  Phase  2 
standards  (80  FR  401 38,  July  1 3,  201 5) 
would  phase  in  through  model  year 


3  See  49  CFR  part  512. 

4  The  White  House,  The  President’s  Ciimate 
Action  Plan  (June,  2013).  http:// 

www. whitehouse.gov/share/climate-action-plan. 

5  The  White  House,  Improving  the  Fuel  Efficiency 
of  American  Trucks — Bolstering  Energy  Security, 
Cutting  Carbon  Pollution,  Saving  Money  and 
Supporting  Manufacturing  Innovation  (Feb.  2014), 

2. 

6  U.S.  Environmental  Protection  Agency.  2014. 
Inventory  of  U.S.  Greenhouse  Gas  Emissions  and 
Sinks:  1990-2012.  EPA  4 30-R- 14-003.  Mobile 
sources  emitted  28  percent  of  all  U.S.  GHG 
emissions  in  2012.  Available  at  http://www.epa.gov/ 
clima  techange/Down  loads/ghgem  issions/US-GHG- 
lnventory-2014-Main-Text.pdf 
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2027,  and  were  intended  to  result  in  an 
ambitious,  yet  achievable  program  that 
would  allow  manufacturers  to  meet 
standards  through  a  mix  of  different 
technologies  at  reasonable  cost.  The 
proposed  Phase  2  program  would  build 
on  and  advance  the  model  years  2014- 
2018  Phase  1  program  in  a  number  of 
important  ways  including:  Basing 
standards  not  only  on  currently 
available  technologies  but  also  on 
utilization  of  technologies  now  under 
development  or  not  yet  widely  deployed 
while  providing  significant  lead  time  to 
assure  adequate  time  to  develop,  test, 
and  phase  in  these  controls;  developing 
standards  for  trailers;  further 


encouraging  innovation  and  providing 
flexibility;  including  vehicles  produced 
by  small  business  manufacturers; 
incorporating  enhanced  test  procedures 
that  (among  other  things)  allow 
individual  drivetrain  and  powertrain 
performance  to  be  reflected  in  the 
vehicle  certification  process;  and  using 
an  expanded  and  improved  compliance 
simulation  model. 

This  notice  alerts  the  public  to  new 
information  placed  in  the  agencies’ 
public  dockets,  and  solicits  comment  on 
that  information.  The  information  takes 
the  form  of  raw  data,  revised  test 
reports,  and  memoranda  that  in  some 
instances  indicate  potential 
implications  of  the  data  for  purposes  of 


standard  stringency  and 
implementation.  In  addition  to 
information  placed  into  the  docket  by 
the  agencies,  EPA  also  solicits 
comments  on  issues  discussed  in  a  late 
public  comment  that  addresses 
proposed  regulations  related  to  light- 
duty  motor  vehicles  used  for  racing.  The 
agencies  will  accept  comments  on  these 
materials  through  April  1 , 2016.  The 
agencies  will  not  address  new 
comments  extraneous  to  these  materials 
in  the  final  rulemaking  or  its  associated 
documents. 

D.  Newly  Docketed  Materials  on  Which 
the  Agencies  Are  Seeking  Publ  ic 
Comment 


EPA 

Docket  No. 

NHTSA  Docket  No. 

Title 

Description 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Greenhouse  Gas  Emissions  Model 

A  new  release  of  the  GEM  simulation  tool  con¬ 

0827-1626. 

0181. 

(GEM)  P2v2.1. 

tains  revisions  that  include  fixing  bugs  identi¬ 
fied  by  commenters;  enhancements  to  accom¬ 
modate  cycle  averaged  fuel  maps,  trans¬ 
mission  efficiency  test  results,  and  axle  effi¬ 
ciency  test  results;  refinements  to  the  trans¬ 
mission  shifting  strategies;  revised  vocational 
vehicle  drive  cycle  weightings;  and  a  revised 
road  grade  profile.  Details  regarding  the  revi¬ 
sions  are  included  in  the  summary  file  in  the 
docket  entry. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Default  Gasoline  Engine  Fuel  Map 

EPA  sponsored  testing  of  a  heavy-duty  gasoline 

0827-1620. 

0182. 

for  Use  in  GEM. 

engine  at  Southwest  Research  Institute.  Those 
results  were  used  to  develop  a  new  default  fuel 
map  that  could  be  used  to  develop  the  final 
spark-ignited  vocational  vehicle  standards. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Oak  Ridge  National  Laboratory 

EPA  sponsored  additional  testing  on  heavy-duty 

0827-1622. 

0183. 

Powertrain  Data. 

powertrains  at  Oak  Ridge  National  Laboratory. 
Cycle  results  are  presented  from  two 
powertrain  configurations. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Southwest  Research  Institute  Pro¬ 

EPA  sponsored  additional  testing  on  two  heavy- 

0827-1619. 

0184. 

gram  Update  on  Cycle  Average 
Mapping  Data. 

duty  engines  each  with  two  different  horse¬ 
power  ratings.  Information  includes  the  cycle 
average  testing  results  and  findings  are  in¬ 
cluded. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Final  Southwest  Research  Institute 

A  pre-peer  review  draft  version  of  this  report  was 

0827-1623. 

0185. 

Report  to  NHTSA:  Commercial 
Medium-  and  Heavy-Duty  Truck 
Fuel  Efficiency  Technology 

Study — Report  #2. 

released  in  June  of  2015.  independent  peer  re¬ 
view  and  public  release  of  the  draft  report  iden¬ 
tified  errors  in  the  analysis  in  the  draft  report 
that  were  corrected  in  this  final  version. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Supplemental  Aerodynamic  Data 

EPA  conducted  additional  aerodynamic  testing 

0827-1624. 

0186. 

from  EPA  Testing. 

using  the  coastdown,  constant  speed,  wind 
tunnel,  and  computational  fluid  dynamics  test 
procedures  since  the  NPRM  was  issued.  This 
docket  entry  includes  the  raw  data  from  each 
of  these  test  programs. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Vocational  Vehicle  Drive  Cycle  Data: 

The  National  Renewable  Energy  Laboratory 

0827-1621. 

0187. 

Draft  Report  produced  by  the  Na¬ 
tional  Renewable  Energy  Labora¬ 
tory  entitled  “The  Development  of 
Vocational  Vehicle  Drive  Cycles 
and  Segmentation”. 

(NREL)  collaborated  with  EPA  and  conducted 
a  vocational  vehicle  segmentation  evaluation 
based  on  NREL’s  Fleet  DNA  database.  This 
analysis  is  intended  to  inform  the  final  voca¬ 
tional  vehicle  drive  cycle  weightings. 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Additional  Discussion  of  Selective 

Commenters  raised  concerns  about  the  proposed 

0827-1625. 

0188. 

Enforcement  Audit  and  Confirm¬ 
atory  Testing  for  Aerodynamic  Pa¬ 
rameters. 

audit  testing  and  the  need  for  consideration  of 
compliance  margins  for  the  audit’s  results.  The 
memorandum  provides  additional  discussion  of 
how  EPA’s  audits  could  be  conducted,  and  key 
principles  related  to  these  requirements. 
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EPA 

Docket  No. 

NHTSA  Docket  No. 

Title 

Description 

E  PA-H  Q- OAR-20 1 4- 

NHTSA-2014-01 32- 

Legal  Memorandum  Discussing 

Draft  legal  memorandum  discussing  issues  relat¬ 

0827-1627. 

0189. 

issues  Pertaining  to  Trailers,  Glid¬ 
er  Vehicles,  and  Glider  Kits  under 
the  Clean  Air  Act. 

ing  to  authority  under  the  Clean  Air  Act  to  pro¬ 
mulgate  emission  standards  for  trailers  and 
glider  vehicles,  certification  responsibilities  of 
manufacturers  of  trailers  and  glider  kits,  and 
potential  C02  emission  standards  for  different 
model  year  glider  vehicles. 

E  PA-H  Q- OAR-20 1 4- 

Not  Applicable;  this  is  in 

Public  Comment  from  the  Specialty 

This  comment  addresses  how  a  proposed 

0827-1 469-A1 . 

relation  to  an  EPA- 
specific  section  of  the 
NPRM. 

Equipment  Market  Association. 

amendment  related  to  the  Clean  Air  Act’s  pro¬ 
hibition  of  tampering  of  emission  controls 
would  impact  light-duty  vehicles  used  for  racing 
and  raises  questions  about  whether  adequate 
notice  was  given  for  this  proposed  amendment. 

Issued  under  authority  of  49  U.S.C. 
32901 , 32905,  and  32906;  delegation  of 
authority  at  49  CFR  1.95. 


Dated:  February  24,  2016. 

Raymond  R.  Posten, 

Associate  A  dm  in  istrator  for  Ru  le making, 
National  Highway  Traffic  Safety 
Administration. 

Dated:  February  24,  2016. 

Christopher  Grundler, 

Director,  Office  of  Transportation  and  A  ir 
Quaiity,  Environmental  Protection  Agency. 
[FR  Doc.  2016-04613  Filed  3-1-16;  8:45  am] 
BILLING  CODE  6560-50-P 
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Automot/Ve 

ROGER  8.  PENSKE 

Chairman 


April  19,  2017 


Mr.  Scott  Pruitt 
Administrator 

United  States  Environmental  Protection  Agency 
William  Jefferson  Clinton  Building  North 
1200  Pennsylvania  Ave.,  NW 
Washington,  DC  20460 

Dear  Administrator  Pruitt: 

The  Penske  organization  has  a  significant  presence  in  Tennessee.  Penske 
Truck  Leasing  and  Penske  Logistics  have  68  corporate  locations  and 
licensees  in  Tennessee  employing  over  400,  and  Penske  Automotive 
Group  operates  a  retail  automotive  location  in  Memphis  and  employs  143. 

In  addition,  Premier  Truck  Group  operates  a  retail  heavy-duty  truck 
dealership  in  Knoxville,  employing  85  people.  A  substantial  portion  of  its 
annual  business  is  conducted  with  Fitzgerald  Glider  Sales  of  Byrdstown, 
Tennessee,  through  the  sales  of  glider  kits  and  assembly  parts  for  their 
operations.  We  have  five  employees  within  our  business  dedicated  to  the 
sales,  supply  and  management  of  commerce  between  our  two 
organizations. 

In  calendar  years  2014,  2015  and  2016,  Premier  Tuck  Group  achieved 
sales  of  over  $110  million  with  Fitzgerald  Glider  Sales.  Fitzgerald  is  our 
largest  customer  in  Tennessee,  and  an  enforcement  of  the  Phase  2  GHG 
regulations  would  be  detrimental  to  our  business,  our  employees  and  our 
community. 

We  appreciate  your  consideration  to  repeal  the  GHG  Phase  2  regulations 
relative  to  the  sale  and  assembly  of  Glider  Kits. 


RSP/cdg 

cc:  T.  Fitzgerald 

R.  Shearing 


PENSKE  AUTOMOTIVE  GROUP,  INC.  •  2555  TELEGRAPH  ROAD  •  BLOOMFIELD  HILLS,  MICHIGAN  48302-0954 
TELEPHONE:  248-648-2400  •  FAX:  248-648-2405  •  roger.penske@penskecorp.com 
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November  3, 2017 

The  Honorable  Scott  Pruitt 
Administrator 

Environmental  Protection  Agency 
Office  of  the  Administrator  1101A 
1200  Pennsylvania  Avenue,  NW 
Washington,  DC  20460 

Cc: 

Mandy  Gunasekara,  Senior  Advisor  to  the  Administrator  (by  email)  Gunasekara.Mandv@epa.gov 
Erik  Baptist,  Senior  Deputy  General  Counsel  (by  email)  baptist.erik@epa.gov 

As  a  private  business  owner  with  operations  in  Oklahoma,  Texas,  Kansas,  New  Mexico,  Colorado,  and 
Louisiana  I  ask  you  to  keep  the  volume  cap  on  "glider  vehicles"  as  written  in  the  final  Greenhouse  Gas 
Phase  2  regulation.  These  glider  vehicles  are  sold  against  us  but  with  an  unfair  competitive  advantage. 
Hundreds  of  these  vehicles  are  being  sold  to  individuals  and  corporations  that  would  have  otherwise 
purchased  new  vehicles.  These  create  as  much  as  50%  more  pollution  as  new  technology  trucks  but 
more  importantly  do  not  have  many  of  the  safety  features  of  new  vehicles.  We  need  safe,  efficient 
vehicles  that  share  the  highway  with  our  family  and  friends  not  glider  vehicles. 

Today's  new  trucks  meet  US  '10  emission  levels  by  the  installation  of  an  expensive  "chemical  factory" 
behind  the  engine  (the  SCR  and  DPF).  Because  gliders  vehicles  don't  meet  the  current  emission 
standards,  they  avoid  these  expensive  "chemical  factories"  that  we,  as  conscientious  business  owners 
complying  with  EPA's  strict  emissions  standards,  provide  our  customers  with  the  least  amount  of 
emissions  possible. 

Also,  we  are  required  to  pay  a  12%  Federal  excise  tax  on  the  sales  price  for  every  truck  we  sell.  Glider 
Vehicles  may  not  have  to  pay  the  excise  tax.  This  tax  is  used  to  fund  the  Federal  highway  trust  fund 
which  helps  pay  for  our  roads  and  bridges.  So,  we  are  at  a  12%  unfair  price  disadvantage  and  the 
vehicles  we  sell  to  build  highway  infrastructure  is  impacted  as  the  fund  is  lessened  with  every  glider 
vehicle  sold. 

I  have  lost  sales  to  glider  vehicles  and  it  negatively  impacts  my  business.  I  simply  want  a  level  playing 
field  so  that  we  can  fairly  compete.  Moo-La  Transportation,  Penn  Transport,  Target  Energy,  Murphy 
Brothers,  Huey  Malmay  Trucking,  AJ  Turnipseed  Logging,  James  Gentry  Trucking,  CNC  Oilfield,  Turban 
Trucking,  Templeton  Transportation,  Trans-Sands,  Wade  Trucking,  Ramirez  and  Sons,  PG  Enterprises, 
and  many  other  companies  that  we  serve  have  purchased  these  glider  vehicles. 
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Please  feel  free  to  contact  me  at  bmbruckner@brucknertruck.com. 
Sincerely, 


Brian  Bruckner 
President 
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BEFORE  THE 

ENVIRONMENTAL  PROTECTION  AGENCY 


COMMENTS  OF  THE 

OWNER-OPERATOR  INDEPENDENT  DRIVERS  ASSOCIATION,  INC.; 

IN  RESPONSE  TO  THE  REPEAL  OF  EMISSION  REQUIREMENTS  FOR  GLIDER 
VEHICLES,  GLIDER  ENGINES,  AND  GLIDER  KITS 


Docket  Number:  EPA-HQ-OAR-2014-0827 


TODD  SPENCER 
Executive  Vice  President 
Owner  Operator  Independent 
Drivers  Association,  Inc. 


January  5,  2018 
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The  Owner-Operator  Independent  Drivers  Association  (“OOIDA”)  and  the  160,000 
members  it  represents,  welcomes  the  Environmental  Protection  Agency’s  (“EPA”  or  “Agency”) 
proposed  rule  to  reconsider  the  emission  requirements  for  glider  vehicles,  glider  engines,  and 
glider  kits.  OOIDA  actively  promotes  the  views  of  professional  drivers  and  small-business 
truckers  through  its  interaction  with  state  and  federal  government  agencies,  legislatures,  courts, 
other  trade  associations,  and  private  businesses  to  advance  an  equitable  and  safe  environment  for 
commercial  drivers,  including  those  with  their  own  federal  motor  carrier  operating  authority. 
OOIDA  is  active  in  all  aspects  of  highway  safety  and  transportation  policy,  and  represents  the 
positions  of  professional  drivers  and  small-business  truckers  in  numerous  committees  and 
various  forums  on  the  local,  state,  national,  and  international  levels. 

The  agency’s  original  decision  to  classify  glider  kits,  glider  vehicles  and  glider  engines  as 
“new  motor  vehicles”  within  the  Clean  Air  Act’s  (“CAA”)  section  202(a)(1)  and  sections  216(2) 
and  216(3)  arbitrarily  restricted  a  sector  of  the  trucking  industry  that  has  become  increasingly 
popular  in  the  face  of  continued  government  mandates  and  regulatory  costs  for  small  businesses. 
The  agency’s  decision  to  no  longer  classify  glider  vehicles  and  glider  kits  as  “new  motor 
vehicles”  and  “new  motor  vehicle  engines”  provides  truckers  with  affordable  and  reliable  vehicle 
choices  when  they  are  purchasing  either  new  or  used  trucks.  OOIDA  endorses  the  agency's 
regulatory  interpretation  of  the  CAA’s  section  216(3),  clarifying  the  definition  of  a  glider  kit  as 
no  longer  a  “new  motor  vehicle”  nor  “incomplete”  new  motor  vehicle;  thus,  glider  kits  would  no 
longer  be  subject  to  regulation  under  the  CAA’s  section  202(a)(1).  OOIDA  supports  the  EPA’s 
willingness  to  consider  all  options,  including  “inherent  authority  to  reconsider,  revise,  or  repeal 
past  decisions  to  the  extent  permitted  by  law,  so  long  as  the  Agency  provides  a  reasoned 
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explanation”  to  examine  whether  the  authority  exists  to  define  glider  kits  as  new  vehicles. 1 
Further,  we  appreciate  the  agency’s  approach  to  better  understand  the  rule’s  impact  on  truckers, 
the  consumers  of  glider  kits,  and  gather  information  from  relevant  industry  stakeholders 
throughout  the  public  comment  period. 

OOIDA  supports  the  EPA’s  recent  announcement  to  consider  repeal  of  the  Phase  2  rule 
on  glider  kits,  which  are  often  favored  by  the  small  trucking  businesses  we  represent  due  to  their 
affordability  and  reliability.  Small  trucking  businesses  comprise  roughly  96%  of  all  U.S.  motor 
carriers,  making  them  a  significant  and  crucial  component  of  the  American  trucking  industry.  As 
owner-operators,  our  members  understand  the  financial  impact  a  new  truck  purchase  will  have 
on  their  bottom  line.  They  recognize  the  excessive  and  costly  federal  regulation  of  vehicles  can 
dramatically  alter  their  ability  to  purchase  new  or  recently  owned  trucks.  Since  2002,  federal 
emission  reduction  standards  have  increased  the  cost  of  a  new  truck  between  $50,000  and 
$70,000  as  additional  environmental  components  and  systems  have  become  required.  Given 
their  unique  assembly,  glider  kit  prices  are  typically  25-30%  less  than  a  new  truck,  allowing 
independent  owner-operators  to  save  tens  of  thousands  of  dollars  on  their  purchase,  enabling 
them  to  devote  limited  resources  to  other  business  priorities.  Further,  many  glider  kits  operators 
are  familiar  with  their  engines  and  can  perform  routine  maintenance  independently  which  is  not 
feasible  for  newer  trucks  that  incorporate  more  complex  technology  and  components.  Servicing 
new  trucks  at  a  dealership  typically  requires  hundreds  of  dollars  per  hour  to  inspect  the  engine, 
including  routine  work. 

While  glider  kits  provide  appealing  cost  savings  for  drivers,  they  are  also  reliable, 
efficient,  and  meet  all  of  the  required  environmental  and  safety  standards  necessary  for 


1  EPA  Proposed  Rule  on  the  Federal  Register-  Repeal  of  Emission  Requirements  for  Glider  Vehicles;  Glider  Engines; 
and  Glider  Kits.  Docket  number:  EPA-HQ-OAR-2014-0827.  Published  November  16th,  2017. 
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operation,  as  documented  in  a  recent  Tennessee  Tech  University  (“TTU”)  study.  The  study 
included  a  total  of  thirteen  trucks,  eight  trucks  were  remanufactured  engines  and  five  were 
original  equipment  manufacturer  (“OEM”)  “certified”  engines,  all  with  low  mileage.  Each 
vehicle  was  evaluated  for  fuel  efficiency,  carbon  monoxide  (“CO”),  particulate  matter  (“PM”) 
emissions  and  nitrogen  oxide  (“NOx”),  and  results  were  compared  with  the  2010  EPA  emission 
standards  for  heavy-duty  vehicles  (“HDVs”).  The  emission  standard  results  showed  both  types 
of  vehicles  met  the  CO  and  PM  standards,  while  none  of  the  vehicles  achieved  the  NOx  standard. 
Though  none  of  the  vehicles  met  the  NOx  standard,  a  glider  remanufactured  engine  achieved  the 
best  result  of  any  engine  tested.2  The  study  ultimately  proved  that  remanufactured  2002-2007 
engines  performed  as  well  as  OEMs,  and  in  some  cases,  exceeded  their  newer  counterparts  for 
the  other  emissions  tested.  In  fact,  the  TTU  study  concluded  that  while  both  new  and 
remanufactured  vehicles  experienced  declining  fuel  efficiency  with  increased  mileage,  glider  kit 
engines  would  emit  less  than  12%  of  the  total  NOx  and  OM  emissions,  not  50%,  for  all  Class  8 
HDVs.3  This  environmental  benefit  is  compounded  when  you  consider  that  glider  kits  utilize 
remanufactured  components,  resulting  in  the  reuse  of  approximately  4,000  pounds  of  cast  steel, 
with  engine  assembly  accounting  for  3,000  pounds  of  recycled  cast  steel.4 

The  economic  and  environmental  benefits  of  glider  kits  have  resulted  in  growing 
popularity  and  availability  in  recent  years.  In  its  2016  Member  Survey,  OOIDA  solicited 
comment  and  perspective  from  active  truckers  regarding  industry  trends  and  concerns.  Among 
the  information  gathered  was  that  a  new  truck  costs  roughly  $140,000  and  a  used  truck  will  cost 
around  $44,845.  Further,  for  those  members  interested  in  purchasing  a  new  truck  in  the  future, 


2  Tennessee  Tech  University's  Center  for  Intelligent  Mobility  Study  —  Summary  of  Heavy  Duty  Truck  Study  and 
Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule.  Published  October  25,  2016. 

3  Ibid. 

4  Ibid. 
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14%  of  respondents  stated  their  next  truck  will  be  a  glider  kit,  versus  12%  for  a  new  truck.  This 
illustrates  a  rise  in  the  glider  kit  market  as  just  3%  of  2003  respondents  indicated  an  interest  in 
purchasing  gliders  as  their  next  vehicle.  If  the  original  Phase  2  rule’s  implementation  on  glider 
kits  goes  into  effect,  a  mandated  cap  of  300  glider  kit  vehicles  per  year  would  cripple  the  glider 
kit  industry  and  force  thousands  of  drivers  to  consider  costlier  options  for  their  next  truck. 

OOIDA  believes,  despite  the  agency’s  interest  to  explore  statutory  language  regarding 
“interim  provisions”  involving  glider  kit  production  caps  and  potential  impact  on  other  glider  kit 
manufacturers  and  relevant  small  businesses,  that  no  unit  caps  should  be  placed  on  the  glider  kit 
industry.  The  glider  kit  market  has  grown  exponentially  in  the  last  decade,  in  large  part  due  to 
costlier,  mandated  regulations,  and  that  trend  is  expected  to  continue.  If  a  manufacturing  cap  is 
implemented,  the  decreased  supply  would  likely  increase  glider  kit  prices  and  limit  the 
purchasing  options  for  owner-operators.  Glider  kit  manufacturers  should  be  afforded  the 
opportunity  to  satisfy  industry  demand  and  sell  however  many  glider  kit  vehicles  necessary  to 
satisfy  the  needs  of  prospective  buyers.  OOIDA  supports  a  free-market  environment  and  buyers 
should  not  be  deterred  from  purchasing  a  glider  kit  vehicle  simply  because  there  is  no  existing 
inventory  due  to  market  caps. 

OOIDA  supports  the  EPA’s  proposed  repeal  of  emission  requirements  for  glider  vehicles, 
glider  engines,  and  glider  kits.  The  agency’s  decision  to  no  longer  define  gliders  as  “new  motor 
vehicles”  or  “new  motor  vehicle  engines”  will  continue  providing  truckers  with  affordable  and 
reliable  vehicle  choices  when  they  are  purchasing  a  replacement  vehicle.  While  glider  kits 
provide  appealing  cost  savings  for  drivers,  they  also  meet  all  of  the  required  environmental  and 
safety  standards  necessary  for  operation  as  shown  by  recent  studies.  We  encourage  EPA  to  move 


4 


EPA-1 9-01 26-A-00041 6 


ED  001620  00008465-00005 


EPA-HQ-20 1 8-002 121 


forward  with  the  repeal  of  emission  requirements  for  glider  vehicles,  glider  engines,  and  glider 
kits. 


Sincerely, 


Todd  Spencer 
Executive  Vice  President 

Owner-Operator  Independent  Drivers  Association,  Inc. 
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States  Coast  Guard,  and  local  or  state 
law  enforcement  vessels,  are  prohibited 
from  entering  the  restricted  area  without 
permission  from  the  USAF  81st  Security 
Forces  Anti-Terrorism  Office,  KAFB  or 
its  authorized  representative. 

(2)  The  restricted  area  is  in  effect 
twenty-four  hours  per  day  and  seven 
days  a  week  (24/7). 

(3)  Should  warranted  access  into  the 
restricted  navigation  area  be  needed,  all 
entities  are  required  to  contact  the 
USAF  81st  Security  Forces  Anti- 
Terrorism  Office,  KAFB,  Biloxi, 
Mississippi,  or  its  authorized 
representative. 

(c)  Enforcement.  The  regulation  in 
this  section  shall  be  enforced  by  the 
USAF  81st  Security  Forces  Anti- 
Terrorism  Office,  KAFB  and/or  such 
agencies  or  persons  as  that  office  may 
designate. 

Dated:  November  9,  2017. 

Thomas  P.  Smith, 

Chief,  Operations  and  Regulatory  Division, 
Directorate  of  Civil  Works. 

[FR  Doc.  2017-24892  Filed  1 1-15-17;  8:45  am] 
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ENVIRONMENTAL  PROTECTION 
AGENCY 

40  CFR  Parts  1037  and  1068 

[EPA-HQ-OAR-201 4-0827;  FRL-9970-61- 
OAR] 

RIN  2060-AT79 

Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits 

agency:  Environmental  Protection 
Agency  (EPA). 
action:  Proposed  rule. 

summary:  The  Environmental  Protection 
Agency  (EPA)  is  proposing  to  repeal  the 
emission  standards  and  other 
requirements  for  heavy-duty  glider 
vehicles,  glider  engines,  and  glider  kits 
based  on  a  proposed  interpretation  of 
the  Clean  Air  Act  (CAA)  under  which 


glider  vehicles  would  be  found  not  to 
constitute  “new  motor  vehicles”  within 
the  meaning  of  CAA  section  216(3), 
glider  engines  would  be  found  not  to 
constitute  “new  motor  vehicle  engines” 
within  the  meaning  of  CAA  section 
216(3),  and  glider  kits  would  not  be 
treated  as  “incomplete”  new  motor 
vehicles.  Under  this  proposed 
interpretation,  EPA  would  lack 
authority  to  regulate  glider  vehicles, 
glider  engines,  and  glider  kits  under 
CAA  section  202(a)(1 ). 
dates: 

Comments:  Comments  on  all  aspects 
of  this  proposal  must  be  received  on  or 
before  January  5,  2018. 

Public  Hearing :  EPA  will  hold  a 
public  hearing  on  Monday,  December  4, 
2017.  The  hearing  will  be  held  at  EPA’s 
Washington,  DC  campus  located  at  1201 
Constitution  Avenue  NW.,  Washington, 
DC.  The  hearing  will  start  at  10:00  a.m. 
local  time  and  continue  until  everyone 
has  had  a  chance  to  speak.  More  details 
concerning  the  hearing  can  be  found  at 
h  ttps://www.  epa.gov/reguiations- 
emissions-veh  icles-an  d -engines/ 
regulati  ons-green  house-gas-em  issions- 
commerciai-trucks. 
addresses:  Submit  your  comments, 
identified  by  Docket  ID  No.  EPA-HQ- 
OAR-20 14-0827,  at  http:// 
www.reguiations.gov.  Follow  the  online 
instructions  for  submitting  comments. 
Once  submitted,  comments  cannot  be 
edited  or  removed  from  Reguiations.gov . 
The  EPA  may  publish  any  comment 
received  to  its  public  docket.  Do  not 
submit  electronically  any  information 
you  consider  to  be  Confidential 
Business  Information  (CBI)  or  other 
information  whose  disclosure  is 
restricted  by  statute.  Multimedia 
submissions  (audio,  video,  etc.)  must  be 
accompanied  by  a  written  comment. 

The  written  comment  is  considered  the 
official  comment  and  should  include 
discussion  of  all  points  you  wish  to 
make.  The  EPA  will  generally  not 
consider  comments  or  comment 
contents  located  outside  of  the  primary 
submission  (/.e.,  on  the  Web,  cloud,  or 


other  file  sharing  system).  For 
additional  submission  methods,  the  full 
EPA  public  comment  policy, 
information  about  CBI  or  multimedia 
submissions,  and  general  guidance  on 
making  effective  comments,  please  visit 
h  ttp://www.  epa.gov/dockets/ 
commenting-epa-dockets. 

Docket:  All  documents  in  the  docket 
are  listed  on  the  www.reguiations.gov 
Website.  Although  listed  in  the  index, 
some  information  is  not  publicly 
available,  e.g.,  confidential  business 
information  or  other  information  whose 
disclosure  is  restricted  by  statute. 

Certain  other  material,  such  as 
copyrighted  material,  is  not  placed  on 
the  Internet  and  will  be  publicly 
available  only  in  hard  copy  form. 
Publicly  available  docket  materials  are 
available  either  electronically  through 
www.regulations.gov  or  in  hard  copy  at 
the  following  location: 

Air  and  Radiation  Docket  and 
Information  Center,  EPA  Docket  Center, 
EPA/DC,  EPA  WJC  West  Building,  1301 
Constitution  Ave.  NW.,  Room  3334, 
Washington,  DC.  The  Public  Reading 
Room  is  open  from  8:30  a.m.  to  4:30 
p.m.,  Monday  through  Friday,  excluding 
legal  holidays.  The  telephone  number 
for  the  Public  Reading  Room  is  (202) 
566-1744,  and  the  telephone  number  for 
the  Air  Docket  is  (202)  566-1742. 

FOR  FURTHER  INFORMATION  CONTACT:  Julia 
MacAl lister,  Office  of  Transportation 
and  Air  Quality,  Assessment  and 
Standards  Division,  Environmental 
Protection  Agency,  2000  Traverwood 
Drive,  Ann  Arbor,  Ml  48105;  telephone 
number:  734-214-4131;  email  address: 
hearing_registra  tion  -asd@ep  a.  gov. 

SUPPLEMENTARY  INFORMATION: 

Does  this  action  apply  to  me? 

This  action  relates  to  a  previously 
promulgated  final  rule  that  affects 
companies  that  manufacture,  sell,  or 
import  into  the  United  States  glider 
vehicles.  Proposed  categories  and 
entities  that  might  be  affected  include 
the  following: 


Category 

NAICS  code a 

Examples  of  potentially  affected  entities 

Industry  ... 

336110,  336111,  336112,  333618, 
336120,  441310. 

Motor  Vehicle  Manufacturers,  Engine  Manufacturers,  Engine  Parts 
Manufacturers,  Truck  Manufacturers,  Automotive  Parts  and  Acces¬ 
sories  Dealers. 

Note:  a  North  American  industry  Classification  System  (NAiCS). 


This  table  is  not  intended  to  be 
exhaustive,  but  rather  provides  a  guide 
for  readers  regarding  entities  likely 
covered  by  these  rules.  This  table  lists 
the  types  of  entities  that  we  are  aware 
may  be  regulated  by  this  action.  Other 


types  of  entities  not  listed  in  the  table 
could  also  be  regulated.  To  determine 
whether  your  activities  are  regulated  by 
this  action,  you  should  carefully 
examine  the  applicability  criteria  in  the 
referenced  regulations.  You  may  direct 


questions  regarding  the  applicability  of 
this  action  to  the  persons  listed  in  the 
preceding  for  further  information 
contact  section. 
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f.  Introduction 

The  basis  for  the  proposed  repeal  of 
those  provisions  of  the  final  rule 
entitled  Greenhouse  Gas  Emissions  and 
Fuel  Efficiency  Standards  for  Medium- 
and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2  (the  Phase  2  rule) 1  that  apply 
to  glider  vehicles,  glider  engines,  and 
glider  kits  is  EPA’s  proposed 
interpretation  of  CAA  section  202(a)(1 ) 
and  sections  216(2)  and  216(3),  which  is 
discussed  below.  Under  this  proposed 
interpretation:  (1)  Glider  vehicles  would 
not  be  treated  as  “new  motor  vehicles,” 
(2)  glider  engines  would  not  be  treated 
as  “new  motor  vehicle  engines,”  and  (3) 
glider  kits  would  not  be  treated  as 
“incomplete”  new  motor  vehicles. 

Based  on  this  proposed  interpretation, 
EPA  would  lack  authority  to  regulate 
glider  vehicles,  glider  engines,  and 
glider  kits  under  CAA  section  202(a)(1). 

This  proposed  interpretation  is  a 
departure  from  the  position  taken  by 
EPA  in  the  Phase  2  rule.  There,  EPA 
interpreted  the  statutory  definitions  of 
“new  motor  vehicle”  and  “new  motor 
vehicle  engines”  in  CAA  section  216(3) 
as  including  glider  vehicles  and  glider 
engines,  respectively.  The  proposed 
interpretation  also  departs  from  EPA’s 
position  in  the  Phase  2  rule  that  CAA 
section  202(a)(1 )  authorizes  the  Agency 
to  treat  glider  kits  as  “incomplete”  new 
motor  vehicles. 

It  is  settled  law  that  EPA  has  inherent 
authority  to  reconsider,  revise,  or  repeal 
past  decisions  to  the  extent  permitted  by 
law  so  long  as  the  Agency  provides  a 
reasoned  explanation.  This  authority 
exists  in  part  because  EPA’s 
interpretations  of  the  statutes  it 
administers  “are  not  carved  in  stone.” 
Chevron  U.S.  A.  Inc .  v.  NRDC,  Inc .  467 
U.S.  837,  863  (1984).  If  an  agency  is  to 
“engage  in  informed  rulemaking,”  it 
“must  consider  varying  interpretations 
and  the  wisdom  of  its  policy  on  a 
continuing  basis.”  Id.  at  863-64.  This  is 
true  when,  as  is  the  case  here,  review  is 
undertaken  “in  response  to  .  .  .a 
change  in  administration.”  National 
Cable  &  Telecommunications  Ass’n  v. 
Brand  X  Internet  Services ,  545  U.S.  967, 
981  (2005).  A  “change  in  administration 
brought  about  by  the  people  casting 
their  votes  is  a  perfectly  reasonable 
basis  for  an  executive  agency’s 
reappraisal  of  the  costs  and  benefits  of 
its  programs  and  regulations,”  and  so 
long  as  an  agency  “remains  within  the 
bounds  established  by  Congress,”  the 
agency  “is  entitled  to  assess 
administrative  records  and  evaluate 
priorities  in  light  of  the  philosophy  of 
the  administration.”  Motor  Vehicle 


1  81  FR  73478  (October  25,  2016). 
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Manufacturers  Ass3 n.  v.  State  Farm 
Mutual  Automobile  Insurance  Co 463 
U.S.  29,  59  (1983)  (Rehnquist,  J., 
concurring  in  part  and  dissenting  in 
part). 

After  reconsidering  the  statutory 
language,  EPA  proposes  to  adopt  a 
reading  of  the  relevant  provisions  of  the 
CAA  under  which  the  Agency  would 
lack  authority  under  CAA  section 
202(a)(1 )  to  impose  requirements  on 
glider  vehicles,  glider  engines,  and 
glider  kits  and  therefore  proposes  to 
remove  the  relevant  rule  provisions.  At 
the  same  time,  under  CAA  section 
202(a)(3)(D),  EPA  is  authorized  to 
“prescribe  requirements  to  control”  the 
“practice  of  rebuilding  heavy-duty 
engines,”  including  “standards 
applicable  to  emissions  from  any  rebuilt 
heavy-duty  engines.”  42  U.S.C. 
7521(a)(3)(D).2  If  the  interpretation 
being  proposed  here  were  to  be 
finalized,  EPA’s  authority  to  address 
heavy-duty  engine  rebuilding  practices 
under  CAA  section  202(a)(3)(D)  would 
not  be  affected. 

1 1 .  Background 

A.  Factual  Context 

A  glider  vehicle  (sometimes  referred 
to  simply  as  a  “glider”)  is  a  truck  that 
utilizes  a  previously  owned  powertrain 
(including  the  engine,  the  transmission, 
and  usually  the  rear  axle)  but  which  has 
new  body  parts.  When  these  new  body 
parts  (which  generally  include  the 
tractor  chassis  with  frame,  front  axle, 
brakes,  and  cab)  are  put  together  to  form 
the  “shell”  of  a  truck,  the  assemblage  of 
parts  is  referred  to  collectively  as  a 
“glider  kit.”  The  final  manufacturer  of 
the  glider  vehicle,  i.e.,  the  entity  that 
takes  the  assembled  glider  kit  and 
combines  it  with  the  used  powertrain 
salvaged  from  a  “donor”  truck,  is 
typically  a  different  manufacturer  than 
the  original  manufacturer  of  the  glider 
kit.  See  81  FR  73512-13  (October  25, 
2016). 

B.  Statutory  and  Regulatory  Context 

Section  202(a)(1 )  of  the  CAA  directs 
that  EPA  “shall  by  regulation 
prescribe,”  in  “accordance  with  the 
provisions”  of  section  202,  “standards 
applicable  to  the  emission  of  any  air 
pollutant  from  any  .  .  .  new  motor 
vehicles  or  new  motor  vehicle  engines.” 
42  U.S.C.  7521(a)(1).  CAA  section  216(2) 
defines  “motor  vehicle”  to  mean  “any 
self-propelled  vehicle  designed  for 


2  EPA  has  adopted  regulations  that  address  engine 
rebuilding  practices.  See,  e.g.,  40  CFR  1068.120. 

EPA  is  not  proposing  in  this  action  to  adopt 
additional  regulatory  requirements  pursuant  to  42 
U.S.C.  7521(a)(3)(D)  that  would  apply  to  rebuilt 
engines  installed  in  glider  vehicles. 


transporting  persons  or  property  on  a 
street  or  highway.”  42  U.S.C.  7550(2).  A 
“new  motor  vehicle”  is  defined  in  CAA 
section  216(3)  to  mean,  as  is  relevant 
here,  a  “motor  vehicle  the  equitable  or 
legal  title  to  which  has  never  been 
transferred  to  an  ultimate  purchaser.” 

42  U.S.C.  7550(3)  (emphasis  added).  A 
“new  motor  vehicle  engine”  is  similarly 
defined  as  an  “engine  in  a  new  motor 
vehicle”  or  a  “motor  vehicle  engine  the 
equitable  or  legal  title  to  which  has 
never  been  transferred  to  the  ultimate 
purchaser.”  Id . 3 

Comments  submitted  to  EPA  during 
the  Phase  2  rulemaking  stated  that 
gliders  are  approximately  25%  less 
expensive  than  new  trucks,4  which 
makes  them  popular  with  small 
businesses  and  owner-operators.5  In 
contrast  to  an  older  vehicle,  a  glider 
requires  less  maintenance  and  yields 
less  downtime.6  A  glider  has  the  same 
braking,  lane  drift  devices,  dynamic 
cruise  control,  and  blind  spot  detection 
devices  that  are  found  on  current  model 
year  heavy-duty  trucks,  making  it  a  safer 
vehicle  to  operate,  compared  to  the 
older  truck  that  it  is  replacing.7 

Some  commenters  questioned  EPA’s 
authority  to  regulate  glider  vehicles  as 
“new  motor  vehicles,”  to  treat  glider 
engines  as  “new  motor  vehicle 
engines,”  or  to  impose  requirements  on 
glider  kits.  Commenters  also  pointed  out 
what  they  described  as  the  overall 
environmental  benefits  of  gliders.  For 
instance,  one  com  men  ter  stated  that 
“rebuilding  an  engine  and  transmission 
uses  85%  less  energy  than 
manufacturing  them  new.”8  Another 
commenter  noted  that  the  use  of  glider 
vehicles  “improves  utilization  and 
reduces  the  number  of  trucks  required 
to  haul  the  same  tonnage  of  freight.” 9 
This  same  commenter  further  asserted 
that  glider  vehicles  utilizing  “newly 
rebuilt  engines”  produce  less 
“particulate,  NOx,  and  GHG  emissions 


3  The  definitions  of  both  “new  motor  vehicle” 
and  “new  motor  vehicle  engine”  are  contained  in 
the  same  paragraph  (3),  reflecting  the  fact  that 
“[wjhenever  the  statute  refers  to  ‘new  motor 
vehicle’  the  phrase  is  followed  by  ‘or  new  motor 
vehicle  engine.”’  See  Motor  and  Equipment 
Manufacturers  Ass’n  v.  EPA,  627  F,2d  1095,  1102 
n.5  (D.C.  Cir.  1979).  As  Title  i!  currently  reads,  the 
term  “new  motor  vehicle”  appears  some  32  times, 
and  in  all  but  two  instances,  the  term  is 
accompanied  by  “new  motor  vehicle  engine,” 
indicating  that,  at  the  inception  of  Title  II,  Congress 
understood  that  the  regulation  of  engines  was 
essential  to  control  emissions  from  “motor 
vehicles.” 

4  Response  to  Comments  for  Joint  Rulemaking, 
EPA-426-R-1 6-901  (August  2016)  at  1846. 

5  EPA-HQ-OAR-201 4-0827-1 964, 

6  EPA-HQ-OAR-201 4-0827-1 005. 

7  id. 

8  EPA-HQ-OAR-201 4-0827-1 964, 

9  EPA-HQ-OAR-201 4-0827-1 005. 
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.  .  .  compared  to  [a]  worn  oil  burning 
engine  which  is  beyond  its  useful 
life/510 

In  the  Phase  2  rule,  EPA  found  that  it 
was  “reasonable”  to  consider  glider 
vehicles  to  be  “new  motor  vehicles” 
under  the  definition  in  CAA  section 
216(3).  See  81  FR  73514  (October  25, 
2016).  Likewise,  EPA  found  that  the 
previously  owned  engines  utilized  by 
glider  vehicles  should  be  considered  to 
be  “new  motor  vehicle  engines”  within 
the  statutory  definition.  Based  on  these 
interpretations,  EPA  determined  that  it 
had  authority  under  CAA  section  202(a) 
to  subject  glider  vehicles  and  glider 
engines  to  the  requirements  of  the  Phase 
2  rule.  As  for  glider  kits,  EPA  found  that 
if  glider  vehicles  are  new  motor 
vehicles,  then  the  Agency  was 
authorized  to  regulate  glider  kits  as 
“incomplete”  new  motor  vehicles.  Id . 

C.  Petition  for  Reconsideration 

Following  promulgation  of  the  Phase 
2  rule,  EPA  received  from 
representatives  of  the  glider  industry  a 
joint  petition  requesting  that  the  Agency 
reconsider  the  application  of  the  Phase 
2  rule  to  glider  vehicles,  glider  engines, 
and  glider  kits.* 11  The  petitioners  made 
three  principal  arguments  in  support  of 
their  petition.  First,  they  argued  that 
EPA  is  not  authorized  by  CAA  section 
202(a)(1)  to  regulate  glider  kits,  glider 
vehicles,  or  glider  engines.  Petition  at 
3-4.  Second,  the  petitioners  contended 
that  in  the  Phase  2  rule  EPA  “relied 
upon  unsupported  assumptions  to 
arrive  at  the  conclusion  that  immediate 
regulation  of  glider  vehicles  was 
warranted  and  necessary.”  Id.  at  4. 
Third,  the  petitioners  asserted  that 
reconsideration  was  warranted  under 
Executive  Order  13783.  Id.  at  6. 

The  petitioners  took  particular  issue 
with  what  they  characterized  as  EPA’s 
having  “assumed  that  the  nitrogen  oxide 
(‘NOx’)  and  particulate  matter  (‘PM5) 
emissions  of  glider  vehicles  using  pre- 
2007  engines”  would  be  “at  least  ten 
times  higher  than  emissions  from 
equivalent  vehicles  being  produced 
with  brand  new  engines.55  Petition  at  5, 
citing  81  FR  73942.  According  to  the 
petitioners,  EPA  had  “relied  on  no 
actual  data  to  support  this  conclusion,” 
but  had  “simply  relied  on  the  pre-2007 


10  id. 

11  See  Petition  for  Reconsideration  of  Application 
oftheFinai  Rule  Entitled  "Greenhouse  Gas 
Emissions  and  Fuel  Efficiency  Standards  for 
Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2  Final  Rule’’  to  Gliders,  from  Fitzgerald 
Glider  Kits,  LLC;  Harrison  Truck  Centers,  Inc.;  and 
Indiana  Phoenix,  Inc.  (July  10,  2017)  (Petition). 
Available  in  the  rulemaking  docket,  EPA-HG- 
OAR-201 4-0827,  and  at  https://www.epa.gov/sites/ 
production/files/201 7-07/documen  ts/hd-ghg-fr- 
fitzgera  ld-recons-petition-20 1 7-07- 1 0.  pdf. 


standards.”  Id.  In  support,  the 
petitioners  included  as  an  exhibit  to 
their  petition  a  letter  from  the  President 
of  the  Tennessee  Technological 
University  (“Tennessee  Tech”),  which 
described  a  study  recently  conducted  by 
Tennessee  Tech.  This  study,  according 
to  the  petitioners,  had  “analyz[ed]  the 
NOx,  PM,  and  carbon  monoxide  .  .  . 
emissions  from  both  remanufactured 
and  OEM  engines,”  and  “reached  a 
contrary  conclusion”  regarding  glider 
vehicle  emissions.  Petition  at  5. 

The  petitioners  maintained  that  the 
results  of  the  study  “showed  that 
remanufactured  engines  from  model 
years  between  2002  and  2007  performed 
roughly  on  par  with  OEM  ‘certified5 
engines,”  and  “in  some  instances  even 
out-performed  the  OEM  engines.”  Id. 
The  petitioners  further  claimed  that  the 
Tennessee  Tech  research  “‘showed  that 
remanufactured  and  OEM  engines 
experience  parallel  decline  in  emissions 
efficiency  with  increased  mileage.5”  Id., 
quoting  Tennessee  Tech  letter  at  2. 

Based  on  the  Tennessee  Tech  study,  the 
petitioners  asserted  that  “glider  vehicles 
would  emit  less  than  12%  of  the  total 
NOx  and  PM  emissions  for  all  Class  8 
heavy  duty  vehicles  ...  not  33%  as  the 
Phase  2  Rule  suggests.”  Id.,  citing  81  FR 
73943. 

Further,  the  petitioners  complained 
that  the  Phase  2  rule  had  “failed  to 
consider  the  significant  environmental 
benefits  that  glider  vehicles  create.55 
Petition  at  6  (emphasis  in  original). 
“Glider  vehicle  GHG  emissions  are  less 
than  those  of  OEM  vehicles,”  the 
petitioners  contended,  “due  to  gliders5 
greater  fuel  efficiency,”  and  the  “carbon 
footprint  of  gliders  is  further  reduced  by 
the  savings  created  by  recycling 
materials.”  Id.  The  petitioners 
represented  that  “[gjlider  assemblers 
reuse  approximately  4,000  pounds  of 
cast  steel  in  the  remanufacturing 
process,”  including  “3,000  pounds  for 
the  engine  assembly  alone.”  Id.  The 
petitioners  pointed  out  that  “[rjeusing 
these  components  avoids  the 
environmental  impact  of  casting  steel, 
including  the  significant  associated  NOx 
emissions.”  Id.  This  “fact,”  the 
petitioners  argued,  is  something  that 
EPA  should  have  been  considered  but 
was  “not  considered  in  the  development 
of  the  Phase  2  rule.”  Id. 

EPA  responded  to  the  glider  industry 
representatives5  joint  petition  by 
separate  letters  on  August  17,  2017, 
stating  that  the  petition  had  “raise[d] 
significant  questions  regarding  the 
EPA 5s  authority  under  the  Clean  Air  Act 
to  regulate  gliders.”  12  EPA  further 


12  See,  e.g.,  Letter  from  E.  Scott  Pruitt,  EPA 
Administrator,  to  Tommy  C.  Fitzgerald,  President, 


indicated  that  it  had  “decided  to  revisit 
the  provisions  in  the  Phase  2  Rule  that 
relate  to  gliders,”  and  that  the  Agency 
“intends  to  develop  and  issue  a  Federal 
Register  notice  of  proposed  rulemaking 
on  this  matter,  consistent  with  the 
requirements  of  the  Clean  Air  Act.” 13 

til.  Basis  for  the  Proposed  Repeal 

A.  Statutory  Analysis 

EPA  is  proposing  that  the  statutory 
interpretations  on  which  the  Phase  2 
rule  predicated  its  regulation  of  glider 
vehicles,  glider  engines,  and  glider  kits 
were  incorrect.  EPA  proposes  an 
interpretation  of  the  relevant  language 
of  the  CAA  under  which  glider  vehicles 
are  excluded  from  the  statutory  term 
“new  motor  vehicles”  and  glider 
engines  are  excluded  from  the  statutory 
term  “new  motor  vehicle  engines,”  as 
both  terms  are  defined  in  CAA  section 
216(3).  Consistent  with  this 
interpretation  of  the  scope  of  “new 
motor  vehicle,”  EPA  is  further 
proposing  that  it  has  no  authority  to 
treat  glider  kits  as  “incomplete”  new 
motor  vehicles  under  CAA  section 
202(a)(1). 

As  was  noted,  a  “new  motor  vehicle” 
is  defined  by  CAA  section  216(3)  to 
mean,  in  relevant  part,  a  “motor  vehicle 
the  equitable  or  legal  title  to  which  has 
never  been  transferred  to  an  ultimate 
purchaser.”  42  U.S.C.  7550(3).  In  basic 
terms,  a  glider  vehicle  consists  of  the 
new  components  that  make  up  a  glider 
kit,  into  which  a  previously  owned 
powertrain  has  been  installed.  Prior  to 
the  time  a  completed  glider  vehicle  is 
sold,  it  can  be  said  that  the  vehicle’s 
“equitable  or  legal  title”  has  yet  to  be 
“transferred  to  an  ultimate  purchaser.” 

It  is  on  this  basis  that  the  Phase  2  rule 
found  that  a  glider  vehicle  fits  within 
the  definition  of  “new  motor  vehicle.” 

81  FR  73514  (October  25,  2016). 

EPA’s  rationale  for  applying  this 
reading  of  the  statutory  language  was 
that  “[gjlider  vehicles  are  typically 
marketed  and  sold  as  ‘brand  new5 
trucks.”  81  FR  73514  (October  25,  2016). 
EPA  took  note  of  one  glider  kit 
manufacturer’s  own  advertising 
materials  that  represented  that  the 
company  had  “‘mastered  the  process  of 
taking  the  ‘Glider  Kit5  and  installing  the 
components  to  work  seamlessly  with  the 
new  truck.’"  Id.  (emphasis added  in 
original).  EPA  stated  that  the  “purchaser 
of  a  ‘new  truck5  necessarily  takes  initial 
title  to  that  truck.”  Id.  (citing  statements 


Fitzgerald  Glider  Kits  (Aug.  17,  2017).  Available  in 
the  rulemaking  docket,  EPA-HQ-OAR-20 14-0827, 
and  at  https://www.epa.gov/sites/production/files/ 
201 7-08/documents/hd-ghg-phase2-ttma-itr-201 7- 
08-17.pdf 
13  id. 
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on  the  glider  kit  manufacturer’s  Web 
site).  EPA  rejected  arguments  raised  in 
comments  that  “this  !new  truck’ 
terminology  is  a  mere  marketing  ploy.” 
Id.  Rather,  EPA  stated,  “it  obviously 
reflects  reality.”  Id. 

in  proposing  a  new  interpretation  of 
the  relevant  statutory  language,  EPA 
now  believes  that  its  prior  reading  was 
not  the  best  reading,  and  that  the 
Agency  failed  to  consider  adequately 
the  most  important  threshold 
consideration:  i.e.,  whether  or  not 
Congress,  in  defining  “new  motor 
vehicle”  for  purposes  of  Title  II,  had  a 
specific  intent  to  include  within  the 
statutory  definition  such  a  thing  as  a 
glider  vehicle — a  vehicle  comprised 
both  of  new  and  previously  owned 
components.  See  Chevron ,  467  U.S.  at 
843  n.9  (Where  the  “traditional  tools  of 
statutory  construction”  allow  one  to 
“ascertain []  that  Congress  had  an 
intention  on  the  precise  question  at 
issue,”  that  “intention  is  the  law  and 
must  be  given  effect.”).  Where 
“Congress  has  not  directly  addressed 
the  precise  question  at  issue,”  and  the 
“statute  is  silent  or  ambiguous  with 
respect  to  the  specific  issue,”  it  is  left 
to  the  agency  charged  with 
implementing  the  statute  to  provide  an 
“answer  based  on  a  permissible 
construction  of  the  statute.”  Id.  at  843. 

Focusing  solely  on  that  portion  of  the 
statutory  definition  that  provides  that  a 
motor  vehicle  is  considered  “new”  prior 
to  the  time  its  “equitable  or  legal  title” 
has  been  “transferred  to  an  ultimate 
purchaser,”  a  glider  vehicle  would 
appear  to  qualify  as  “new.”  As  the 
Supreme  Court  has  repeatedly 
counseled,  however,  that  is  just  the 
beginning  of  a  proper  interpretive 
analysis.  The  “definition  of  words  in 
isolation,”  the  Court  has  noted,  “is  not 
necessarily  controlling  in  statutory 
construction.”  See  Dolan  v.  United 
States  Postal  Service ,  546  U.S.  481 , 486 
(2006).  Rather,  the  “interpretation  of  a 
word  or  phrase  depends  upon  reading 
the  whole  statutory  text,  considering  the 
purpose  and  context  of  the  statute,”  and 
“consulting  any  precedents  or 
authorities  that  inform  the  analysis.”  Id. 
Similarly,  in  seeking  to  “determine 
congressional  intent,  using  traditional 
tools  of  statutory  construction,”  the 
“ starting  point  is  the  language  of  the 
statute.”  See  Dole  v.  United 
Steelworkers  of  America,  494  U.S.  26, 

35  (1990)  (emphasis  added)  (internal 
citation  omitted).  At  the  same  time,  “in 
expounding  a  statute,”  one  is  not  to  be 
“guided  by  a  single  sentence  or  member 
of  a  sentence,”  but  is  to  “look  to  the 
provisions  of  the  whole  law,  and  to  its 
object  and  policy.”  Id.  (internal  citations 
omitted). 
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Assessed  in  light  of  these  principles, 
it  is  clear  that  EPA’s  reading  of  the 
statutory  definition  of  “new  motor 
vehicle”  in  the  Phase  2  rule  fell  short. 
First,  that  reading  failed  to  account  for 
the  fact  that,  at  the  time  this  definition 
of  “new  motor  vehicle”  was  enacted,  it 
is  likely  that  Congress  did  not  have  in 
mind  that  the  definition  would  be 
construed  as  applying  to  a  vehicle 
comprised  of  new  body  parts  and  a 
previously  owned  powertrain.  The 
manufacture  of  glider  vehicles  to 
salvage  the  usable  powertrains  of  trucks 
wrecked  in  accidents  goes  back  a 
number  of  years.14  But  only  more 
recently — after  the  enactment  of  Title 
II — have  glider  vehicles  been  produced 
in  any  great  number. 

Furthermore,  the  concept  of  deeming 
a  motor  vehicle  to  be  “new”  based  on 
its  “equitable  or  legal  title”  not  having 
been  transferred  to  an  “ultimate 
purchaser”  appears  to  have  originated 
with  an  otherwise  unrelated  federal 
statute  that  predated  Title  II  by  a  few 
years — i.e.,  the  Automobile  Information 
Disclosure  Act  of  1958,  Public  Law  85- 
506  (Disclosure  Act).15  The  history  of 
Title  ll’s  initial  enactment  and 
subsequent  development  indicates  that, 
in  adopting  a  definition  of  “new  motor 
vehicle”  for  purposes  of  the  Clean  Air 
Act,  Congress  drew  on  the  approach  it 
had  taken  originally  with  the  Disclosure 
Act. 

Among  other  things,  the  Disclosure 
Act  requires  that  a  label  be  affixed  to  the 
windshield  or  side  window  of  new 
automobiles,  with  the  label  providing 
such  information  as  the  Manufacturer’s 
Suggested  Retail  Price.  See  15  U.S.C. 
1232  (“Every  manufacturer  of  new 
automobiles  distributed  in  commerce 
shall,  prior  to  the  delivery  of  any  new 
automobile  to  any  dealer,  or  at  or  prior 
to  the  introduction  date  of  new  models 
delivered  to  a  dealer  prior  to  such 
introduction  date,  securely  affix  to  the 
windshield,  or  side  window  of  such 
automobile  a  label  .  .  .  .”)  (emphases 
added).  The  Disclosure  Act  defines  the 
term  “automobile”  to  “include^  any 
passenger  car  or  station  wagon,”  and 
defines  the  term  “new  automobile”  to 
mean  “an  automobile  the  equitable  or 
legal  title  to  which  has  never  been 
transferred  by  a  manufacturer, 
distributor,  or  dealer  to  an  ultimate 
purchaser.”  See  15  U.S.C.  1231(c),  (d). 

In  1965,  Congress  amended  the  then- 
existing  Clean  Air  Act,  and  for  the  first 
time  enacted  provisions  directed  at  the 
control  of  air  pollution  from  motor 
vehicles.  See  Clean  Air  Act 


14  EPA-HQ-OAR-20 14-0827-1 964. 

15  The  provisions  of  the  Disclosure  Act  are  set 
forth  at  15  U.S.C.  1231-1233. 
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Amendments  of  1965,  Public  Law  89- 
272  (1965  CAA).  included  in  the  1965 
CAA  was  a  brand  new  Title  II,  the 
“Motor  Vehicle  Air  Pollution  Control 
Act,”  the  structure  and  language  of 
which  largely  mirrored  key  provisions 
of  Title  II  as  it  exists  today.  Section 
202(a)  of  the  1965  CAA  provided  that 
the  “Secretary  [of  what  was  then  the 
Department  of  Health,  Education  and 
Welfare]  shall  by  regulation,  giving 
appropriate  consideration  to 
technological  feasibility  and  economic 
costs,  prescribe  .  .  .  standards 
applicable  to  the  emission  of  any  kind 
of  substance,  from  any  class  or  classes 
of  new  motor  vehicles  or  new  motor 
vehicle  engines,  which  in  his  judgment 
cause  or  contribute  to,  or  are  likely  to 
cause  or  to  contribute  to,  air  pollution 
which  endangers  the  health  or  welfare 
of  any  persons  .  .  .  .”  Public  Law  89- 
272,  79  Stat.  992  (emphasis  added). 

Section  208  of  the  1965  CAA  defined 
“motor  vehicle”  in  terms  identical  to 
those  in  the  CAA  today:  “any  self- 
propelled  vehicle  designed  for 
transporting  persons  or  property  on  a 
street  or  highway.”  Public  Law  89-272, 
79  Stat.  995.  The  1965  CAA  defined 
“new  motor  vehicle”  and  “new  motor 
vehicle  engine”  to  mean,  as  relevant 
here,  “a  motor  vehicle  the  equitable  or 
legal  title  to  which  has  never  been 
transferred  to  an  ultimate  purchaser; 
and  the  term  ‘new  motor  vehicle 
engine’”  to  mean  “an  engine  in  a  new 
motor  vehicle  or  a  motor  vehicle  engine 
the  equitable  or  legal  title  to  which  has 
never  been  transferred  to  the  ultimate 
purchaser.”  Id.  Again,  in  relevant  part, 
the  1965  CAA  definitions  of  these  terms 
were  identical  to  those  that  currently 
appear  in  CAA  section  216(3). 

While  the  legislative  history  of  the 
1965  CAA  does  not  expressly  indicate 
that  Congress  based  its  definition  of 
“new  motor  vehicle”  on  the  definition 
of  “new  automobile”  first  adopted  by 
the  Automobile  Information  Disclosure 
Act  of  1958,  it  seems  clear  that  such  was 
the  case.  The  statutory  language  of  the 
two  provisions  is  identical  in  all 
pertinent  respects,16  and  there  appears 
to  be  no  other  federal  statute,  in 
existence  prior  to  enactment  of  the  1965 


16  Further,  the  1965  CAA’s  definition  of  “ultimate 
purchaser,”  asset  forth  in  section  208(5),  for  the 
most  part  tracks  the  Disclosure  Act’s  earlier-enacted 
definition:  “The  term  ‘ultimate  purchaser’  means, 
with  respect  to  any  new  automobiie,  the  first 
person,  other  than  a  dealer  purchasing  in  his 
capacity  as  a  dealer,  who  in  good  faith  purchases 
such  new  automobi  le  for  purposes  other  than 
resale.”  Compare  1965  CAA  section  208(5),  Public 
Law  89-272,  79  Stat.  995  with  15  U.S.C.  1231(g). 
Such  is  the  case,  too,  with  respect  to  the  1965 
CAA’s  definition  of  “manufacturer.”  Compare  1965 
CAA  section  208(1),  Public  Law  89-272,  79  Stat. 
994-995  with  15  U.S.C.  1231(a). 
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CAA,  from  which  Congress  could  have 
derived  that  terminology. 

Subsequently,  the  statutory  language 
from  the  1965  CAA,  defining  the  terms 
“motor  vehicle,”  “new  motor  vehicle,” 
“new  motor  vehicle  engine,”  “ultimate 
purchaser,”  and  “manufacturer”  was 
incorporated  verbatim  in  the  Air  Quality 
Act  of  1967  (1967  AQA).  See  Public  Law 
148,  81  Stat.  503.  The  Clean  Air  Act 
Amendments  of  1970  (1970  CAAA)  did 
not  change  those  definitions,  except  to 
add  the  language  regarding  “vehicles  or 
engines  imported  or  offered  for 
importation”  that  currently  appears  in 
CAA  section  216(3).  See  Public  Law  91- 
604,84  Stat.  1694,  1703.17 

The  fact  that  Congress,  in  first 
devising  the  CAA’s  definition  of  “new 
motor  vehicle”  for  purposes  of  Title  11, 
drew  on  the  pre-existing  definition  of 
“new  automobile”  in  the  Automobile 
Information  Disclosure  Act  of  1958 
serves  to  illuminate  congressional 
intent.  As  with  the  Disclosure  Act, 
Congress  in  the  1965  CAA  selected  the 
point  of  first  transfer  of  “equitable  or 
legal  title”  to  serve  as  a  bright  line — i.e., 
to  distinguish  between  those  “new” 
vehicles  (and  engines)  that  would  be 
subject  to  emission  standards  adopted 
pursuant  to  CAA  section  202(a)(1 )  and 
those  existing  vehicles  that  would  not 
be  subject.  Insofar  as  the  1965  CAA 
definition  of  “new  motor  vehicle”  was 
based  on  the  Disclosure  Act  definition 
of  “new  automobile,”  it  would  seem 
clear  that  Congress  intended,  for 
purposes  of  Title  II,  that  a  “new  motor 
vehicle”  would  be  understood  to  mean 
something  equivalent  to  a  “new 
automobile” — i.e.,  a  true  “showroom 
new”  vehicle.  It  is  implausible  that 
Congress  would  have  had  in  mind  that 
a  “new  motor  vehicle”  might  also 
include  a  vehicle  comprised  of  new 
body  parts  and  a  previously  owned 
powertrain. 

Given  this,  EPA  does  not  believe  that 
congressional  intent  as  to  the  meaning 
of  the  term  “new  motor  vehicle”  can  be 
clearly  ascertained  on  the  basis  of  an 
isolated  reading  of  a  few  words  in  the 
statutory  definition,  where  that  reading 
is  divorced  from  the  structure  and 
history  of  the  CAA  as  a  whole.  Based  on 
that  structure  and  history,  it  seems 
likely  that  Congress  understood  a  “new 
motor  vehicle,”  as  defined  in  CAA 
§216(3),  to  be  a  vehicle  comprised 
entirely  of  new  parts  and  certainly  not 
a  vehicle  with  a  used  engine.  At  a 


17  The  legislative  history  of  both  the  1967  AQA 
and  1977  CAAA  issiient  with  respect  to  the  origin 
of  Title  li’s  definitions  of  “new  motor  vehicle,” 
“new  motor  vehicle  engine,”  “ultimate  purchaser,” 
and  “manufacturer,”  which  further  underscores 
that  Congress  had  originally  derived  those 
definitions  from  the  Disclosure  Act. 


minimum,  ambiguity  exists.  This  leaves 
EPA  with  the  task  of  providing  an 
“answer  based  on  a  permissible 
construction  of  the  statute.”  Chevron , 
467  U.S.  at  843. 

1.  Glider  Vehicles 

EPA  is  proposing  to  interpret  “new 
motor  vehicle,”  as  defined  in  CAA 
§216(3),  as  not  including  glider 
vehicles.  This  is  a  reasonable 
interpretation — and  commonsense 
would  agree — insofar  as  it  takes  account 
of  the  reality  that  significant  elements  of 
a  glider  vehicle  (i.e.,  the  powertrain 
elements,  including  the  engine  and  the 
transmission)  are  previously  owned 
components.  Under  the  Phase  2  rule’s 
interpretation,  in  contrast,  the  act  of 
installing  a  previously  owned 
powertrain  into  a  glider  kit — i.e., 
something  that,  as  is  explained  further 
below,  is  not  a  “motor  vehicle”  as 
defined  by  the  CAA — results  in  the 
creation  of  a  new  “motor  vehicle.”  EPA 
believes  that  Congress,  in  adopting  a 
definition  of  “new  motor  vehicle”  for 
purposes  of  Title  II,  never  had  in  mind 
that  the  statutory  language  would  admit 
of  such  a  counterintuitive  result. 

In  other  words,  EPA  now  believes 
that,  in  defining  “new  motor  vehicle,” 
Congress  did  not  intend  that  a  vehicle 
comprised  of  a  new  outer  shell 
conjoined  to  a  previously  owned 
powertrain  should  be  treated  as  a  “new” 
vehicle,  based  solely  on  the  fact  that  the 
vehicle  may  have  been  assigned  a  new 
title  following  assembly.  In  this  regard, 
insofar  as  Title  ll’s  regulatory  regime 
was  at  its  inception  directed  at  the 
emissions  produced  by  new  vehicle 
engines,18  it  is  not  at  all  clear  that 
Congress  intended  that  Title  li’s  reach 
should  extend  to  a  vehicle  whose  outer 
parts  may  be  “new”  but  whose  engine 
was  previously  owned. 

2.  Glider  Engines 

EPA  proposes  to  find  that,  since  a 
glider  vehicle  does  not  meet  the 
statutory  definition  of  a  “new  motor 
vehicle,”  it  necessarily  follows  that  a 
glider  engine  is  not  a  “new  motor 
vehicle  engine”  within  the  meaning  of 
CAA  section  216(3).  Under  that 
provision,  a  motor  vehicle  engine  is 
deemed  to  be  “new”  in  either  of  two 
circumstances:  (1)  The  engine  is  “in  a 
new  motor  vehicle,”  or  (2)  the 
“equitable  or  legal  title”  to  the  engine 
has  “never  been  transferred  to  the 
ultimate  purchaser.”  The  second  of 
these  circumstances  can  never  apply  to 
a  glider  engine,  which  is  invariably  an 
engine  that  has  been  previously  owned. 


18  See  footnote  3,  supra. 


As  to  the  first  circumstance,  a  glider 
engine  is  installed  in  a  glider  kit,  which 
in  itself  is  not  a  “motor  vehicle.”  A 
glider  kit  becomes  a  “motor  vehicle” 
only  after  an  engine  (and  the  balance  of 
the  powertrain)  has  been  installed.  But 
while  adding  a  previously  owned 
engine  to  a  glider  kit  may  result  in  the 
creation  of  a  “motor  vehicle,”  the 
assertion  that  the  previously  owned 
engine  thereby  becomes  a  “new  motor 
vehicle  engine”  within  the  meaning  of 
CAA  section  216(3),  due  to  the  engine’s 
now  being  in  a  “new  motor  vehicle,” 
reflects  circular  thinking.  It  presupposes 
that  the  installation  of  a  (previously 
owned)  engine  in  a  glider  kit  creates  not 
just  a  “motor  vehicle”  but  a  “new  motor 
vehicle.”  EPA  is  proposing  to  interpret 
the  relevant  statutory  language  in  a 
manner  that  rejects  the  Agency’s  prior 
reliance  on  the  view  that  (1 )  installing 
a  previously  owned  engine  in  a  glider 
kit  transforms  the  glider  kit  into  a  “new 
motor  vehicle,”  and  (2)  that,  thereafter, 
the  subsequent  presence  of  that 
previously  owned  engine  in  the 
supposed  “new  motor  vehicle” 
transforms  that  engine  into  a  “new 
motor  vehicle  engine”  within  the 
meaning  of  CAA  section  216(3). 

3.  Glider  Kits 

Under  EPA’s  proposed  interpretation, 
EPA  would  have  no  authority  to 
regulate  glider  kits  under  CAA  section 
202(a)(1 ).  If  glider  vehicles  are  not  “new 
motor  vehicles,”  which  is  the 
interpretation  of  CAA  section  216(3) 
that  EPA  is  proposing  here,  then  the 
Agency  lacks  authority  to  regulate  glider 
kits  as  “incomplete”  new  motor 
vehicles.  Further,  given  that  a  glider  kit 
lacks  a  powertrain,  a  glider  kit  does  not 
explicitly  meet  the  definition  of  “motor 
vehicle,”  which,  in  relevant  part,  is 
defined  to  mean  “any  seif-propelled 
vehicle.”  42  U.S.C.  7550(2)  (emphasis 
added).  It  is  not  obvious  that  a  vehicle 
without  a  motor  could  constitute  a 
“motor  vehicle.” 

4.  Issues  for  Which  EPA  Seeks  Comment 

EPA  believes  that  its  proposed 
interpretation  is  the  most  reasonable 
reading  of  the  relevant  statutory 
language,  and  that  its  proposed 
determination,  based  on  this 
interpretation,  that  regulation  of  glider 
vehicles,  glider  engines,  and  glider  kits 
is  not  authorized  by  CAA  section 
202(a)(1 )  is  also  reasonable.  EPA  seeks 
comment  on  this  interpretation. 

Comments  submitted  in  the  Phase  2 
rulemaking  docket  lead  EPA  to  believe 
that  a  glider  vehicle  is  often  a  suitable 
option  for  those  small  businesses  and 
independent  operators  who  cannot 
afford  to  purchase  a  new  vehicle,  but 
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who  wish  to  replace  an  older  vehicle 
with  a  vehicle  that  is  equipped  with  up- 
to-date  safety  features.  EPA  solicits 
comment  and  further  information  as  to 
this  issue.  EPA  also  solicits  comment 
and  information  on  whether  limiting  the 
availability  of  glider  vehicles  could 
result  in  older,  less  safe,  more-polluting 
trucks  remaining  on  the  road  that  much 
longer.  EPA  particularly  seeks 
information  and  analysis  addressing  the 
question  whether  glider  vehicles 
produce  significantly  fewer  emissions 
overall  compared  to  the  older  trucks 
they  would  replace. 

EPA  also  seeks  comment  on  the 
matter  of  the  anticipated  purchasing 
behavior  on  the  part  of  the  smal  ler 
trucking  operations  and  independent 
drivers  if  the  regulatory  provisions  at 
issue  were  to  repealed.  Further,  EPA 
seeks  comment  on  the  relative  expected 
emissions  impacts  if  the  regulatory 
requirements  at  issue  here  were  to  be 
repealed  or  were  to  be  left  in  place. 

Finally,  EPA  seeks  comment  on 
whether,  if  the  Agency  were  to 
determine  not  to  adopt  the 
interpretation  of  CAA  sections  202(a)(1 ) 
and  216(3)  being  proposed  here,  EPA 
should  nevertheless  revise  the  “interim 
provisions”  of  Phase  2  rule,  40  CFR 
1037.1 50(t)(1  )(i i),  to  increase  the 
exemption  available  for  small 
manufacturers  above  the  current  limit  of 
300  glider  vehicles  per  year.  EPA  seeks 
input  on  how  large  an  increase  would 
be  reasonable,  were  the  Agency  to 
increase  the  limit  in  taking  final  action. 
Further,  EPA  seeks  comment  on 
whether,  if  the  Agency  were  to 
determine  not  to  adopt  the  statutory 
interpretation  being  proposed  here,  EPA 
should  nevertheless  extend  by  some 
period  of  time  the  date  for  compliance 
for  glider  vehicles,  glider  engines,  and 
glider  kits  set  forth  in  40  CFR  1037.635. 
EPA  seeks  comment  on  what  would  be 
a  reasonable  extension  of  the 
compliance  date. 

B.  Conclusion 

EPA  has  a  fundamental  obligation  to 
ensure  that  the  regulatory  actions  it 
takes  are  authorized  by  Congress,  and 
that  the  standards  and  requirements  that 
it  would  impose  on  the  regulatory 
community  have  a  sound  and 
reasonable  basis  in  law.  EPA  is  now 
proposing  to  find  that  the  most 
reasonable  reading  of  the  relevant 
provisions  of  the  CAA,  including  CAA 
sections  202(a)(1),  216(2),  and  216(3)  is 
that  glider  vehicles  should  not  be 
regulated  as  “new  motor  vehicles,”  that 
glider  engines  should  not  be  regulated 
as  “new  motor  vehicle  engines,”  and 
that  glider  kits  should  not  be  regulated 
as  “incomplete”  new  motor  vehicles. 
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Based  on  this  proposed  interpretation, 
EPA  is  proposing  to  repeal  those 
provisions  of  the  Phase  2  rule  applicable 
to  glider  vehicles,  glider  engines,  and 
glider  kits. 

IV.  Public  Participation 

We  request  comment  by  January  5, 
2018  on  all  aspects  of  this  proposal. 

This  section  describes  how  you  can 
participate  in  this  process. 

Materials  related  to  the  Heavy-Duty 
Phase  2  rulemaking  are  available  in  the 
public  docket  noted  above  and  at: 
h  ttps://www.  epa.gov/regulations- 
emissions-veh  icles-an  d -engines/ 
regulati  ons-green  house-gas-em  issions- 
commerci  ai -trucks. 

1.  How  do  I  prepare  and  submit 
information? 

Direct  your  submittals  to  Docket  ID 
No.  EPA-HQ-OAR-201 4-0827.  EPA5s 
policy  is  that  all  submittals  received 
will  be  included  in  the  public  docket 
without  change  and  may  be  made 
available  online  at  www.reguiations.gov, 
including  any  personal  information 
provided,  unless  the  submittal  includes 
information  claimed  to  be  Confidential 
Business  Information  (CBi)  or  other 
information  whose  disclosure  is 
restricted  by  statute. 

Do  not  submit  information  to  the 
docket  that  you  consider  to  be  CBI  or 
otherwise  protected  through 
www.regulations.gov.  The 
www.reguiations.gov  Web  site  is  an 
“anonymous  access”  system,  which 
means  EPA  will  not  know  your  identity 
or  contact  information  unless  you 
provide  it  in  the  body  of  your  submittal. 
If  you  submit  an  electronic  submittal, 
EPA  recommends  that  you  include  your 
name  and  other  contact  information  in 
the  body  of  your  submittal  and  with  any 
disk  or  CD-ROM  you  submit.  Electronic 
files  should  avoid  the  use  of  special 
characters,  any  form  of  encryption,  and 
be  free  of  any  defects  or  viruses.  For 
additional  information  about  EPA’s 
public  docket  visit  the  EPA  Docket 
Center  homepage  at  http:// 
www.  epa.gov/ep  ah  ome/ dockets,  h  tm . 

EPA  will  hold  a  public  hearing  on  the 
date  and  at  the  location  stated  in  the 
dates  Section.  To  attend  the  hearing, 
individuals  will  need  to  show 
appropriate  ID  to  enter  the  building.  The 
hearing  will  start  at  10:00  a.m.  local 
time  and  continue  until  everyone  has 
had  a  chance  to  speak.  More  details 
concerning  the  hearing  can  be  found  at 
https://www.epa.gov/regulations- 
em  issions-veh  icles-an  d-engi  nes/ 
regu  la  tions-green  house-gas-em  issi  ons- 
com  mercial-trucks. 
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2.  Submitting  CBI 

Do  not  submit  this  information  to  EPA 
through  www.regulations.gov  or  email. 
Clearly  mark  the  part  or  all  of  the 
information  that  you  claim  to  be  CBI. 

For  CBI  information  in  a  disk  or  CD- 
ROM  that  you  mail  to  EPA,  mark  the 
outside  of  the  disk  or  CD-ROM  as  CBI 
and  then  identify  electronically  within 
the  disk  or  CD-ROM  the  specific 
information  that  is  claimed  as  CBi).  In 
addition  to  one  complete  version  of  the 
comment  that  includes  information 
claimed  as  CBI,  a  copy  of  the  comment 
that  does  not  contain  the  information 
claimed  as  CBI  must  be  submitted  for 
inclusion  in  the  public  docket. 
Information  so  marked  will  not  be 
disclosed  except  in  accordance  with 
procedures  set  forth  in  40  CFR  part  2. 

3.  Tips  for  Preparing  Your  Comments 

When  submitting  comments, 
remember  to: 

•  Identify  the  action  by  docket 
number  and  other  identifying 
information  (subject  heading,  Federal 
Register  date  and  page  number). 

•  Explain  why  you  agree  or  disagree; 
suggest  alternativesand  substitute 
language  for  your  requested  changes. 

•  Describe  any  assumptions  and 
provide  any  technical  information  and/ 
or  data  that  you  used. 

•  If  you  estimate  potential  costs  or 
burdens,  explain  how  you  arrived  at 
your  estimate  in  sufficient  detail  to 
allow  for  it  to  be  reproduced. 

•  Provide  specific  examples  to 
illustrate  your  concerns,  and  suggest 
alternatives. 

•  Explain  your  views  as  clearly  as 
possible,  avoiding  the  use  of  profanity 
or  personal  threats. 

•  Make  sure  to  submit  your 
comments  by  the  comment  period 
deadline  identified  in  the  dates  section 
above. 

V.  Statutory  and  Executive  Order 
Reviews 

(1)  Executive  Order  12866:  Regulatory 
Planning  and  Review  and  Executive 
Order  13563:  Improving  Regulation  and 
Regulatory  Review 

This  action  is  a  significant  regulatory 
action  that  was  submitted  to  the  Office 
of  Management  and  Budget  (OMB)  for 
review.  Any  changes  made  in  response 
to  OMB  recommendations  have  been 
documented  in  the  docket. 

(2)  Executive  Order  13771:  Reducing 
Regulations  and  Controlling  Regulatory 
Costs 

This  action  is  expected  to  be  an 
Executive  Order  13771  deregulatory 
action.  This  proposed  rule  is  expected 
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to  provide  meaningful  burden  reduction 
by  eliminating  regulatory  requirements 
for  glider  manufacturers. 

(3)  Paperwork  Reduction  Act  (PRA) 

This  action  does  not  impose  an 
information  collection  burden  under  the 
PRA  because  it  does  not  contain  any 
information  collection  activities.  It 
would  only  eliminate  regulatory 
requirements  for  glider  manufacturers. 

(4)  Regulatory  Flexibility  Act  (RFA) 

I  certify  that  this  action  will  not  have 
a  significant  economic  impact  on  a 
substantial  number  of  small  entities 
under  the  RFA.  In  making  this 
determination,  the  impact  of  concern  is 
any  significant  adverse  economic 
impact  on  small  entities.  An  agency  may 
certify  that  a  rule  will  not  have  a 
significant  economic  impact  on  a 
substantial  number  of  small  entities  if 
the  rule  relieves  regulatory  burden,  has 
no  net  burden,  or  otherwise  has  a 
positive  economic  effect  on  the  small 
entities  subject  to  the  rule.  Small  glider 
manufacturers  would  be  allowed  to 
produce  glider  vehicles  without  meeting 
new  motor  vehicle  emission  standards. 
We  have  therefore  concluded  that  this 
action  will  have  no  adverse  regulatory 
impact  for  any  directly  regulated  small 
entities. 

(5)  Unfunded  Mandates  Reform  Act 
(UMRA) 

This  action  does  not  contain  any 
unfunded  mandate  as  described  in 
UMRA,  2  U.S.C.  1531-1538,  and  does 
not  significantly  or  uniquely  affect  small 
governments.  The  action  imposes  no 
enforceable  duty  on  any  state,  local,  or 
tribal  governments. 

(6)  Executive  Order  13132:  Federalism 

This  action  does  not  have  federalism 
implications.  It  will  not  have  substantial 
direct  effects  on  the  states,  on  the 
relationship  between  the  national 
government  and  the  states,  or  on  the 
distribution  of  power  and 
responsibilities  among  the  various 
levels  of  government. 

(7)  Executive  Order  13175:  Consultation 
and  Coordination  With  Indian  Tribal 
Governments 

This  action  does  not  have  tribal 
implications  as  specified  in  Executive 
Order  13175.  This  proposed  rule  will  be 
implemented  at  the  Federal  level  and 
affects  glider  manufacturers.  Thus, 
Executive  Order  13175  does  not  apply 
to  this  action. 


(8)  Executive  Order  13045:  Protection  of 
Children  From  Environmental  Health 
Risks  and  Safety  Risks 

This  action  is  not  subject  to  Executive 
Order  13045  because  it  is  not  an 
economically  significant  regulatory 
action  as  defined  by  Executive  Order 
12866.  Flowever,  the  Emission 
Requirements  for  Glider  Vehicles, 

Glider  Engines,  and  Glider  Kits  was 
anticipated  to  lower  ambient 
concentrations  of  PM2.5  and  some  of  the 
benefits  of  reducing  these  pollutants 
may  have  accrued  to  children.  Our 
evaluation  of  the  environmental  health 
or  safety  effects  of  these  risks  on 
children  is  presented  in  Section  XIV. H. 
of  the  FID  Phase  2  Rule.19  Some  of  the 
benefits  for  children’s  health  as 
described  in  that  analysis  would  be  lost 
as  a  result  of  this  action. 

In  general,  current  expectations  about 
future  emissions  of  pollution  from  these 
trucks  is  difficult  to  forecast  given 
uncertainties  in  future  technologies,  fuel 
prices,  and  the  demand  for  trucking. 
Furthermore,  the  proposed  action  does 
not  affect  the  level  of  public  health  and 
environmental  protection  already  being 
provided  by  existing  NAAGS  and  other 
mechanisms  in  the  CAA.  This  proposed 
action  does  not  affect  applicable  local, 
state,  or  federal  permitting  or  air  quality 
management  programs  that  will 
continue  to  address  areas  with  degraded 
air  quality  and  maintain  the  air  quality 
in  areas  meeting  current  standards. 
Areas  that  need  to  reduce  criteria  air 
pollution  to  meet  the  NAAGS  will  still 
need  to  rely  on  control  strategies  to 
reduce  emissions.  To  the  extent  that 
states  use  other  mechanisms  in  order  to 
comply  with  the  NAAQS,  and  still 
achieve  the  criteria  pollution  reductions 
that  would  have  occurred  under  the 
CPP,  this  proposed  rescission  will  not 
have  a  disproportionate  adverse  effect 
on  children’s  health. 

(9)  Executive  Order  13211:  Actions 
Concerning  Regulations  That 
Significantly  Affect  Energy  Supply , 
Distribution ,  or  Use 

This  action  is  not  a  “significant 
energy  action”  because  it  is  not  likely  to 
have  a  significant  adverse  effect  on  the 
supply,  distribution,  or  use  of  energy. 

(10)  National  Technology  Transfer  and 
Advancement  Act  (NTTAA) 

This  rulemaking  does  not  involve 
technical  standards. 


19  81  FR  73478  (October  25,  2016). 


(11)  Executive  Order  12898:  Federal 
Actions  To  Address  Environmental 
Justice  in  Minority  Populations,  and 
Low-Income  Populations 

Pursuant  to  Executive  Order  12898 
(59  FR  7629,  February  16,  1994),  EPA 
considered  environmental  justice 
concerns  of  the  final  FID  Phase  2  rule. 
EPA ’s  evaluation  of  human  health  and 
environmental  effects  on  minority,  low- 
income  or  indigenous  populations  for 
the  final  HD  Phase  2  rule  is  presented 
in  the  Preamble,  Section  Vill.A.8and  9 
(81  FR  73844-7,  October  25,  2016).  We 
have  not  evaluated  the  impacts  on 
minority,  low-income  or  indigenous 
populations  that  may  occur  as  a  result 
of  the  proposed  action  to  rescind 
emissions  requirements  for  heavy-duty 
glider  vehicles  and  engines.  EPA 
likewise  has  not  considered  the 
economic  and  employment  impacts  of 
this  rule  specifically  as  they  relate  to  or 
might  impact  minority,  low-income  and 
indigenous  populations. 

List  of  Subjects  in  40  CFR  Parts  1037 
and  1068 

Environmental  protection, 
Administrative  practice  and  procedure, 
Air  pollution  control,  Confidential 
business  information,  Labeling,  Motor 
vehicle  pollution,  Reporting  and 
recordkeeping  requirements, 

Warranties. 

Dated:  November  9,  2017. 

E,  Scott  Pruitt, 

Administrator . 

For  the  reasons  set  out  in  the 
preamble,  title  40,  chapter  I  of  the  Code 
of  Federal  Regulations  is  proposed  to  be 
amended  asset  forth  below. 

PART  1037— CONTROL  OF  EMISSIONS 
FROM  NEW  HEAVY-DUTY  MOTOR 
VEHICLES 

*  1 .  The  authority  for  part  1037 
continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671q. 

Subpart  B — [Amended] 

*  2.  Section  1037.150  is  amended  by 
removing  and  reserving  paragraph  (t)  as 
follows: 

§1037.150  Interim  provisions. 

***** 

(t)  [Reserved] 

***** 

Subpart  G — [Amended] 

§1037.635  [Removed] 

*  3.  Section  1037.635  is  removed. 
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Subpart  I — [Amended] 

*  4.  Section  1037.801  isamended  by 
removing  the  definitions  “glider  kit” 
and  “glider  vehicle”  and  revising  the 
definitions  of  “manufacturer”  and  “new 
motor  vehicle”  to  read  as  follows: 

§1037.801  Definitions. 

*  *  *  *  * 

Manufacturer  has  the  meaning  given 
in  section  216(1)  of  the  Act.  In  general, 
this  term  includes  any  person  who 
manufactures  or  assembles  a  vehicle 
(including  a  trailer  or  another 
incomplete  vehicle)  for  sale  in  the 
United  States  or  otherwise  introduces  a 
new  motor  vehicle  into  commerce  in  the 
United  States.  This  includes  importers 
who  import  vehicles  for  resale. 

*  *  *  *  * 

New  motor  vehicle  has  the  meaning 
given  in  the  Act.  it  generally  means  a 
motor  vehicle  meeting  the  criteria  of 
either  paragraph  (1 )  or  (2)  of  this 
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definition.  New  motor  vehicles  may  be 
complete  or  incomplete. 

(1 )  A  motor  vehicle  for  which  the 
ultimate  purchaser  has  never  received 
the  equitable  or  legal  title  is  a  new 
motor  vehicle.  This  kind  of  vehicle 
might  commonly  be  thought  of  as 
“brand  new”  although  a  new  motor 
vehicle  may  include  previously  used 
parts.  Under  this  definition,  the  vehicle 
is  new  from  the  time  it  is  produced  until 
the  ultimate  purchaser  receives  the  title 
or  places  it  into  service,  whichever 
comes  first. 

(2)  An  imported  heavy-duty  motor 
vehicle  originally  produced  after  the 
1969  model  year  is  a  new  motor  vehicle. 

***** 

PART  1068— GENERAL  COMPLIANCE 
PROVISIONS  FOR  HIGHWAY, 
STATIONARY,  AND  NONROAD 
PROGRAMS 

*  5.  The  authority  for  part  1068 
continues  to  read  as  follows: 


Authority:  42  U.S.C.  7401-7671q. 

Subpart  B — [Amended] 

*  6.  Section  1068.120  isamended  by 
revising  paragraph  (f)(5)  to  read  as 
follows: 

§1068.120  Requirements  for  rebuilding 
engines. 

***** 

(f)  *  *  * 

(5)  The  standard-setting  part  may 
apply  further  restrictions  to  situations 
involving  installation  of  used  engines  to 
repower  equipment. 
***** 

[FR  Doc.  2017-24884  Filed  1 1-15-17;  8:45  am] 
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ENVIRONMENTAL  PROTECTION  AGENCY 
40  CFR 'Parts  1037  and  1068 
[EPA-HQ-OAR-2014-0827;  FRL-9970-61-OAR1 
RIN  206O-AT79 

Repeal  of  Emission  Requirements  for"  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits 
AGENCY:  Environmental  Protection  Agency  (EPA). 

ACTION:  Proposed  rule. 

SUMMARY:  The  Environmental  Protection  Agency  (EPA)  is  proposing  to  repeal  the  emission 
standards  and  other  requirements  for  heavy-duty  glider  vehicles,  glider  engines,  and  glider  kits 
based  on  a  proposed  interpretation  of  the  Clean.  Air  Act  (CAA)  under  which  glider  vehicles 
would  be  found  not  to  constitute  “new  motor  vehicles”  within  the  meaning  of  CAA  section 
216(3),  glider  engines  would  be  found  not  to  constitute  “new  motor  vehicle  engines”  within  the 
meaning  of  CAA  section  216(3),  and  glider  kits  would  not  be  treated  as  “incomplete”  new  motor 
vehicles.  Under  this  proposed  interpretation,  EPA  would  lack  authority  to  regulate  glider 
vehicles,  glider  engines,  and  glider  kits  under  CAA  section  202(a)(1). 

DATES.: 

Comments:  Comments  on  all  aspects  of  this -proposal  must  be- received  on  or  before  January  "5, 

2018. 

Public  Hearing:  EPA  will  hold  a  public  hearing  on  Monday,  December  4,  2017.  The  hearing 
will  be  held  at  EPA?  s  Washington,  DC  campus  located  at  1201  Constitution  Avenue,  NW, 
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Washington,  DC,  The- hearing  will -start -at  1 0:00 -a.m.- local  time  and  continue  until  everyone  has 
had  a  chance  to  speak..  More -details  concerning  the  hearing  can  be  found  at 

https  ://www.epa,gov/fegulations-©Emssions-veWcles-*and-engines/iregulations-greenhouse-^s- 

enrissions-conmiercial-lrucks- 

ADDRESSES:  "Submit  your  comments,  identified  by  Docket  ID  No..EPA“H(H)AR»-2014- 
0827,  at  httpi//www,r:egiilationsigov.  -..Follow  the  online  instructions  for  submitting  comments* 
Once  submitted,  comments  cannot,  be  edited  or  removed  from.  Regulations.gov.  Fhe  EPA  may 
publish  any  comment  received,  to  its  public  docket  Do  not  submit  electronically  any  information 
you.  consider  to.  be-  Confidential  Business  Information  (OBI)  or  other  ..information  -whose 
disclosure  is  restricted,  by  statute.  Multimedia  ..submissions  (audio,;  video,  ,  etc,.)  must  be 
accompanied  by  a.  written  comment.  The 'written,  comment  is  considered  the  official,  comment 
and  should  include  discussion  of  all  points  you  wish  to  -make.  The  EPA  will  generally-  not 
consider  "comments  or  comment-contents  located -outside- of  the  primary  submission.  (Le,  on  the 
web,  cloud, -or  other -file -sharing  - system  For  additional  -submission: methods,  the'  foil  .EPA  public 
comment  policyr.inlbnnatian  about  CM  ormultimedia  submissions,  and  general  guidance  on- 
making  effective  comments,,  please  visit  htfo://www.epa.gov/dockets/commenting-epa-dockets. 


Docket:  All  documents  in  foe  do^  the  www:regulationSigov  web  site.  Although 

listed  in.  the  index,  some  information  is  not  publicly  available,  e.g,,  confidential  business 
information  or -other  information  whose  disclosure  -is  restricted  by  statute.  Certain-  other  material, 
such  as  copyrighted  material.,  is  not  placed  on  the  Internet  and  will  be  publicly  available  only  in 
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hard  copy  form.  Publicly  available  docket  materials  are  available  either  electronically  through 
www.regula.tions.gov  or  in  hard  copy  at  the  following  location: 

Air  and  Radiation  Docket  and  Information  Center,  EPA  Docket  Center,  EPA/DC,  EPA 
WJC  West  Building,  1301  Constitution  Ave.,  N.W.,  Room  3334,  Washington,  DC.  The 
Public  Reading  Room  is  open  from  8:30  a.m.  to  4:30  p.m.,  Monday  through  Friday, 
excluding  legal  holidays.  The  telephone  number  for  the  Public  Reading  Room  is  (202) 
566-1 744,  and  the  telephone  number  for  the  Air  Docket  is  (202)  566-1742. 

FOR  FURTHER  INFORMATION  CONTACT;  Julia  MacAlltster,  Office  of  Transportation 
and  Air  Quality,  Assessment  and  Standards  Division,  Environmental  Protection  Agency,  2000 
Traverwood  Drive,  Ann  Arbor,  Ml  48105;  telephone  number:  734-214-4131;  email  address: 
hearing_registration-asd@epa.gov. 

SUPPLEMENTARY  INFORMATION; 

Does  this  Action  Apply  to  Me? 

This  action  relates  to  a  previously  promulgated  final  rule  that  affects  companies  that 
manufacture,  sell,  or  import  into  the  United  States  glider  vehicles.  Proposed  categories  and 
entities  that  might  be  affected  include  the  following: 


Page  3  of  31 

EPA-1 9-01 26-A-000428 


ED  001620  00008355-00003 


EPA-HQ-20 1 8-002 121 


Category 

NAICS  Code” 

Examples  of  Potentially  Affected  Entities 

!  Industry 

336110 

Motor  Vehicle  Manufacturers,  Engine 

Manufacturers,  Engine  Parts  Manufacturers. 
Truck  Manufacturers,  Automotive  Parts  ami 
:  Accessories  Dealers 

336111 

736112 

33 76  IS 

336120 

441310 

Note: 

a  North  American  Industry  Classification  System  (NAICS). 


This  table  is  not  intended  to  be  exhaustive,  but  rather  provides  a  guide  for  readers  regarding 
entities  likely  covered  by  these  rules.  This  table,  lists  the  types  of  entities  that  we  are  aware  may 
be  regulated  by  this  action.  Other  types  of  entities  not  listed  in  the  table  could  also  be  regulated. 
To  determine  whether  your  activities  are  regulated  by  this  action,  you  should  carefully  examine 
the  applicability  criteria  in  the  referenced  regulations.  You  may' -direct  questions  regarding  the 
applicability  of  this  action  to  the  persons  listed  in  the  preceding  FOR  FURTHER 
INFORMATION  CONTACT  section. 

I.  Introduction 

The  basis  for  the  proposed  repeal  of  those  provisions  of  the  final  rule  entitled  Greenhouse  Gas 
Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines'and  Vehicles  - 
Phase  2  (the  Phase  2  rule)1  that  apply  to  glider  vehicles,  glider  engines,  and  glider  kits  is  EPA’  s 
proposed  interpretation  of  CAA  section  202(a)(1)  and  sections  216(2)  and  216(3),  which  is 
discussed  below.  Under  this  proposed  interpretation:  1)  glider  vehicles  would  not  be  treated  as 
“new  motor  vehicles,”  2)  glider  engines  would  not  be  treated  as  new  motor  vehicle  engines, 


'  81  FR  73478  (October  25, 2016). 
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and  3)  glider  kits  would  not  be  treated  as  “incomplete”  new  motor  vehicles.  Based  on  this 
proposed  interpretation,  EPA  would  lack  authority  to  regulate  glider  vehicles,  glider  engines,  and 
glider  kits  under  CAA  section  202(a)(1). 


This  proposed  interpretation  is  a  departure  from  the  position  taken  by  EPA  in  the  Phase  2  rule. 

There,  EPA  interpreted  the  statutory  definitions  of  “new  motor  vehicle”  and  “new  motor  vehicle 
engines”  in  CAA  section  216(3)  as  ineluding  glider  vehicles  and  glider  engines,  respectively. 

The  proposed  interpretation  also  departs  from  EPA’ s  position  in  the  Phase  2  rule  that  CAA 
section  202(a)(1)  authorizes  the  Agency  to  treat  glider  kits  as  “incomplete”  new  motor  vehicles. 

It  is  settled  law  that  EPA  has  inherent  authority  to  reconsider,  revise,  or  repeal  past  decisions  to 
the  extent  permitted  by  law  so  long  as  the  Agency  provides  a  reasoned  explanation.  This 
authority  exists  in  part  because  EPA’s  interpretations  of  the  statutes  it  administers  “are  not 
carved  in  stone.”  Chevron  U.S.A.  Inc,  v.  "N'RDC,  Inc,  467  U.S.  837,  863  (1984).  If  an  agency  is 
to  “engage  in  informed  rulemaking,”  it  “must  consider  varying  interpretations  and  the  wisdom  of 
its  policy  on  a  continuing  basis.”  Id,  at  863-64.  This  is  true  when,  as  is  the  case  here,  review  is 
undertaken  “in  response  to  ...  a  change  in  administration.”  National  Cable  & 

Telecommunications  Ass’ n  v.  Brand  X  Internet  Services,  545  U.S.967, 981  (2005).  A  “change 
in  administration  brought  about  by  the  people  casting  their  votes  is  a  perfectly  reasonable  basis 
for  an  executive  agency’s  reappraisal  of  the  costs  and  benefits  of  its  programs  and  regulations,” 
and  so  long:as  an  agency  “remains  within  the  bounds  established  by  Congress,”  the  agency  “is 
entitled  to  assess  administrative  records  and  e  valuate  priorities  in  light  of  the  philosophy  of  the 
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administration.”  Motor  Vehicle  Manufacturers  Ass  ’n.  v.  State  Farm  Mutual  Automobile 
Insurance  Co.,  463  U.  S.  29,  59  (1983)  (Rehnquist,  J.,  concurring  in  part  and  dissenting  in  part). 

After  reconsidering 'the  statutory 'language.  EPA  proposes  to  adopt  a  reading  oi  the  relevant 
provisions  of  the  CAA  under- which  the  Agency  would  lack  authority  under  CAA  section 
202(a)(1)  to  impose  requirements  on  glider  vehicles,  glider  engines,  and  glider  kits  and  therefore 
proposes  to  remove  the  relevant  rule  provisions.  At  the  same  time,  under  GAA  section 
202(a)(3)(D),  EPA  Is  authorized  to  “prescribe  requirements  to  control”  the  “practice  of 
rebuilding  heavy-duty  engines,”  including “standards  applicable  to  emissions  from  any  rebuilt 
heavy-duty  -engines.”  42  U.S.C.  §  7521(a)(3)(D).2  If  the  interpretation  being  proposed  here 
were  to  be  finalized,  EPA’s  authority  to  address  heavy-duty  engine  rebuilding  practices  under 
CAA  section  202(a)(3)(D)  would  not  be  affected, 

II.  Background 

A.  Factual  Context 

A  glider  'vehicle  '(sometimes  referred  to-  simply  as  a  “glider”),  is  a  truck  -that  utilizes  a  previously 
owned  powertrain  (including  the  engine,  the  transmission,  and  usually  the  rear  axle)  but  which 
has  new  body  parts.  When  these  new  body  parts  (which  generally  include  the  tractor  chassis 
with  frame,  front  axle,  brakes,  and  cab)  are  put  together  to  form  the  “shell’'  of  a  truck,  the 
assemblage  of  parts  is  referred  to  collectively  as  a  “glider, kit.”  The  final -manufacturer  of  the 
glider  vehicle,  i.e.,  the  entity  that  takes  the  assembled  glider  kit  and  combines  it  with  the  used 


2  EPA  has  adopted  regulations  that  address  engine  rebuilding  practices.  See,  e.g. ,  40  CPR  1068. 120.  EPA  is  not 
proposing  in  this  action  to  adopt  additional  regulatory  requirements  pursuant  to  42U.S.C.  §  7521(a)(3)(D)  that 
would  apply  to  rebuilt  engines  installed  in  glider  vehicles. 
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powertrain  salvaged  from  a  “donor”  truck,  is  typically  a  different  manufacturer  than  the  original 
manufacturer  o'f  the  glider  kit.  See  81  F-R  73512-13  (October  25, .'20 16). 

B,  Statutory  and  Regulatory  Context' 

Section  202(a)(l )  of  the  CAA 'directs  that  EPA  “shall  -by  regulation  prescribe,”  in  “accordance 
with  the  provisions”  of  section  202,  “standards  applicable  to  the  emission  of  any  air  pollutant 
from  any  . . .  new  motor  vehicles  or  new  motor  vehicle  engines.”  42  U.5.C,  §  7521(a)(1).  CAA 
section  216(2)  defines  “motor  vehicle”  to  mean  “any  self-propelled  vehicle  designed  for 
transporting  persons  or  property  on  a  street  or  highway.”  42  U.S.C.  §  7550(2).  A  “new  motor 
vehicle”  is  defined  in  CAA  section  216(3)  to  mean,  as  is  relevant  here,  a  “motor 'vehicle 'the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser.”  42  II.S.C. 

§  7550(3)  (emphasis  added).  A  “new  motor  vehicle  engine”  is  similarly  defined  as  an  “engine  in 
a  new  motor  vehicle”  or  a  “motor  vehicle  engine  the  equitable  or  legal  title  to  which  has  never 
been  transferred  to  the  ultimate  purchaser.”  Id? 

Comments  submitted  to  EPA  during  the  Phase  2  rulemaking  stated  that- gliders  are  approximately 
25%  less  expensive  than  new  trucks,3 4  which  makes  them  popular  with  small  businesses  and 
owner-operators.5  In  contrast  to  an  older  vehicle,  a  glider  requires  less  maintenance  and  yields 
less  downtime.6  A  glider  has  the  same  braking,  lane  drift  devices,  dynamic  cruise  control,  and 


3  The  definitions  of -both  “new -motor  vehicle*’  and  “new  motor  vehicle  engine”'are  "contained,  in.  the~same.paragraph' 
(3),  reflecting  the  fact  that  “[w]henever  the  statute  refers  to  ‘new-motor  vehicle’ the-phrase  is  followed  by ‘or  new 
motor  vehicle. engine.’*’  See  Motor 'and Equipment  Manufacturers  Ass  'n  v.  EPA,  627  F,2d  1095, I 102  n,5  (D.C.  Cir. 
1979).  As'  Titfell  currently  reads,  the  term,  “new motor  vehicle” -appears  some  32  tiroes,  .and  in  all  but  two 
instances,  the  term  is.  accompanied  by  “new  motor -vehicle  engine,”  indicating  that,  at  the  inception  of  Title  II, 
Congress  understood  that  the -regulation  of  engines  was  essential  to  control  emissions  from,  “motor  vehicles.” 

4  Response  to  Comments  for  Joint  Rulemaking.  EPA-426-R- 1 6-90 1  (  August  20 1 6)  at  1 846. 

5  E  PA-HQ-GA'R-20 1 4-0827- 1 964. 

6  EPA-HQ-OAR-20 1 4-0827- 1 0-05. 
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blind  spot  detection  devices  that  are  found  on  current  model  year  heavy-duty  trucks,  making  it  a 
safer  vehicle  to  operate,  compared  to  the  older  truck  that  it  is  replacing.7 


Some  commenters.  questioned  -EPA’s  authority  to  regulate  glider  vehicles  as  new  motor 
vehicles,”  to  treat  glider  engines  as  “new  motor  vehicle  engines^  or  to  impose  requirements  on 
glider  kits.  Commenters  also  pointed  out  what  they  described  as  the  overall  environmental 
benefits  of  gliders.  For  instance,  one  commenter  stated  that  rebuilding  an  engine  and 
transmission  uses  85%  less  energy  than  manufacturing  them  new.”8  Another  commenter  noted 
that  the  use  of  glider  vehicles  "improves  utilization  and  reduces  the  number  of  trucks  required  to 
haul  the  same  tonnage  of  freight,”9  This  same  commenter  further  asserted  that  glider  vehicles 
utilizing  "newly  rebuilt  engines”  produce  less  ‘'particulate.  NOx,  and  GHG  emissions  . .  . 
compared  to  [a]  worn  oil  burning  engine  which  is  beyond  its  useful  life.” 

In  the  Phase  2  rule,  EPA  found  that  it  was  “reasonable”  to  consider  glider  vehicles  to  be  “new 
motor  vehicles”  under  the  definition  in  CAA- section  216(3).  See-81  FE  73514  (October  25.,. 
2016).  Likewise,  EPA  found  that  the  previously  owned  engines  utilized  by  glider  vehicles 
should  be  considered  to  be  “new  motor  vehicle  engines”  within  the  statutory  definition.  Based 
on  these  interpretations,  EPA  determined  that  if  had  authority  under  CAA  section  202(a)  to 
subject  glider  vehicles  and  glider  engines  to  the  requirements  ofthe  Phase  2  rule.  As -for  glider 
kits,  EPA  found  that  if  glider  vehicles  are  new  motor  vehicles,  then  the  Agency  was  authorized 
to  regulate  glider  kits  as  “incomplete”  new  motor  vehicles.  Id 


1  Id. 

*  EPA-HQ-OA.R-2014-0827-1964. 

9  EPA-HQ-O  AR-20 1 4-0827- 1 005. 

10  id. 
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C.  Petition  for  Reconsideration 

Following,  promulgation  of  the  Phase  2  rule,  EPA  received  from  representatives  of  the  glider 
industry  a  joint  petition  requesting  that  the  Agency  reconsider  the  application  of  the  Phase  2  rule 
to  glider  vehicles,  .glider  engines,  and  glider  kits, 1 1  The.  petitioners  made  three  principal 
arguments  in  support  of  their  petition.  First,  they  argued  that  EPA  is  not  authorized  by  CAA 
section  202(a)(1)  to  regulate  glider  kits,  .glider  vehicles,  or  glider  engines.  Petition,  at  3-4, 
Second,  the  petitioners  contended  that  in  the  Phase  2  rule  EPA  “relied  upon  unsupported 
assumptions  to  arrive  at  the  conclusion  that  immediate  regulation  of  glider  vehicles  was 
warranted  and  necessary,”  Id,  at  4.  Third,  the  petitioners  asserted  that  reconsideration  was 
warranted  under  Executive  Order  13783.  Id.  at  6, 

The  petitioners  took  particular  issue  with  what  they  characterized  as  EPA’s  having  “assumed  that 
the  nitrogen  oxide  (‘NOx’)  and  particulate  matter  {'‘PM5)  emissions  of  glider  vehicles  using  pre- 
2007  engines”  would  be  “at  least  ten  times  higher  than  emissions  from  equivalent  vehicles  being 
produced  with  brand  new  engines/5  Petition  at  5,  citing  81  FR  73942.  According  to  the 
petitioners,  EPA  had  “relied  on  no  actual  data  to  support  this  conclusion,”  but  had  “simply  relied 
on  the  pre-2007  standards.”  Id,  In  support,  the  petitioners  included  as  an  exhibit  to  their  petition 
a  letter  from  tire  President  of  the  Tennessee  Technological  University  (“Tennessee  Tech”),  which 
described  a  study  recently  conducted  by  Tennessee  Tech,  This  study,  according  to  the 
petitioners,  had  “analyzed]  the  NOx,  PM,  and  carbon  monoxide  . . .  emissions  from  both 


11  5^e~Petition'for  .'Reconsideration  of  Application  of  the  Final  Rule  Entitled  "Greenhouse  Gas  Emissions  and.  Fuel 
Efficiency-  Standards-  for  Medium-  and  Heavy-Puty /Engines  ititd  Vfhkl.es  -  Phase  :2  Final  Rule”  tp  Gliders,  from. 
Fitzgerald  Glider  Kits,  LLC;  Harrison  Truck  Centers,  Inez  and  Indiana  Phoenix,  Inc.  (July  10,  2017)  (Petition), 
Available. in  the  rulemaking  docket,  EPA^HQ^JARr^Ol^-O^?,  and  at: 

https://www.epa.gov/sites/production/files/20 1 7-07/documents/hd-ghg-fr-fitzgerald-recons-petition-20 1 7-0.7*  1 0,pd£. 
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remanufactured  and  OEM  engines,”  and  “reached  a  contrary  conclusion”  regarding  glider 
vehicle  emissions.  Petition  at  5. 

The  petitioners  maintained  that  the  results  of  the- study  '“showed  that  remanutactured  engines 
from  model  years  between  2002  and  2007  performed  roughly  on  par  with  OEM  ‘certified5 
engines  ”  and  “in  some  instances  even  out-performed  the  OEM  engines.”  Id.  The  petitioners 
further  claimed  that  the  Tennessee  Tech  research  “‘showed  that  remanutactured  and  OEM 
engines  experience  parallel  decline  in  emissions  efficiency' with  increased  mileage.  Id., 
quoting  Tennessee  Tech  letter  at  2.  Based  on  the  Tennessee  Tech  study,  the  petitioners  asserted 
that  “glider  vehicles  would  emit  less  than  12%  of  the  total  NOx  and  PM  emissions  for  all  Class  8 
heavy  duty  vehicles' . . .  not  33%  as  the  Phase  2  Rule  suggests.55  Id.,  citingSl  FR  73943. 

Further,  the  petitioners  complained  that  the  Phase  2  rule  had  “failed  to  consider  the  significant 
environmental  benefits  that  glider  vehicles  create.”  Petition  at  6  (emphasis  in  original).  “Glider 
vehicle  GHG  emissions  'are- less  than  those  of  OEM.  vehicles,”' the  petitioners  contended,  “due  to 
gliders’  greater  fuel  efficiency,”  and  the  “carbon  footprint  of  gliders  is  further  reduced  by  the 
savings  created  by  recycling  materials.”  Id.  The  petitioners  represented  that  “[gjlider 
assemblers  reuse  approximately  4,000  pounds  of  cast  steel  in  the  remanufacturing  process  ” 
including  “3,000  pounds  for  foe  engine  assembly  alone.”  Id.  The  petitioners  pointed  out  that 
“[rjeusing  these  components  avoids  the  environmental  impact  of  casting  steel,  including  the 
significant  associated  NOx  emissions.”  Id.  This  “fact  "  the  petitioners  argued,  Is  something  that 
EPA  should  have  been  considered  but  was  “not  considered  in  the  development  of  the  Phase  2 
rale.”  Id. 
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EPA  responded  to  the  glider  industry  representatives’  joint  petition  by  separate  letters  on  August 
17,  2017,  stating  that  the  petition  had  “raisefd]  significant  questions  regarding  the  EPA’s 
authority  under  Fhedlean  Air  Act  to  regulate  gliders,5- 12  EPA  further  indicated  that  it  had 
“decided  to  revisit  the  provisions  in  the  Phase  2  Rule  that  relate  to  gliders,”  and 'that  the  Agency 
“intends  to  develop  and  issue  a  Federal  Register  notice  of  proposed  rulemaking  on  this  matter, 
consistent  with  the  requirements  of  the  Clean  Air  Act.”13 


III.  Basis  for  the  Proposed  Repeal 
A.  Statutory  Analysis 

EPA  is  proposing  that  the  statutory  interpretations  on  which  the  Phase  2  rule  predicated  its 
regulation  of  glider  vehicles,  glider  engines,  and  glider  kits  were  incorrect  ,  EP  A  proposes  an 
interpretation  of  the  relevant  language  of  the  CAA  under  which  glider  vehicles  are  excluded 
from  the  statutory  term  “new  motor  vehicles”  and  glider  engines  are  excluded  from  the  statutory 
term  “new  motor  vehicle  engines,”  as  both  terms  are  defined  in  CAA  section  216(3).  Consistent 
with  this  interpretation  of  the  scope  of  “new  motor  vehicle,”  EPA  is  further  proposing  that  It  has 
no  authority  to  treat  glider  kits  as  “incomplete”  new  motor  vehicles  under  CAA  section 
202(a)(1), 


As  was  noted,  a  “new  motor  vehicle”  is -defined  by  CAA  section  21 6(3)  to -mean,  in  relevant  part, 
a  “motor  vehicle  the  equitable  or  legal  title  to  which  has  never  been  transferred  to  an  ultimate 


'-.See,  -ft'-g,.  Letter  from  E,  Scott  Pruitt,  EPA  Administrator,  to  Tommy  C.  Fitzgerald,  President,  Fitzgerald  Glider 
Kits  (Aug.  17.2017).  Available  in  the  rulemaking  docket  EPA  HQ  OAR  2014  0827  and  at 
https://www.epa.gov/sites/production/files/2017-08/documehts/hd-ghg-phase2-ttnia-ltr-2017-08-17.pdf. 

13  Id. 
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purchaser.”  42  U.5.0.  §  7550(3).  In  basic  terms,  a  glider  vehicle  consists  of  the  new 
components  that  make  up  a  glider  kit,  into  which  a  previously  owned  powertrain  has  been 
installed.  Prior  to  the  time  a  completed  glider  vehicle  is  sold,  it  can  be  said  that  the  vehicle  s 
“equitable  or  legal  title”  has  yetto  be  “transferred  to  -an.  ultimate  purchaser.”  It  is  on  this  basis 
that  the  Phase  2  rule  found  that  a  glider  vehicle  fits  within  the  definition  of  “new  motor  vehicle. 
81  FR  73514  (October  25,  2016). 


EPA’s  rationale  for  applying  this  reading  of  the  statutory  language  was  that  “[gjlider  vehicles  are 
typically  marketed  and  sold  as  ‘brand  new’  trucks,”  81  PR  73514  (October  25, 2016).  EPA  took 
note  of  one  glider  .kit  manufacturer’s  own  advertising  materials  that  represented  that  the 
company  had  “‘mastered  the  process  of  taking  the  ‘Glider  Kit’  and  installing  the  components  to 
work  seamlessly  with  the  new  truck.’”  Id.  (emphasis  added  in  original).  EPA  stated  that  the 
“purchaser  of  a  ‘new  truck’  necessarily  takes  initial  title  to  that  truck.”  id.  (citing  statements  on 
the  glider  kit  manufacturer’s  website).  EPA  rejected  arguments  raised  in  comments  that  “this 
‘new  truck’  terminology  is  a  mere  marketing  ploy.”  Id.  Rather,  EPA  stated,  “it  obviously 
reflects  reality.”  Id. 


In  proposing  a  new  interpretation  of  the  relevant  statutory  language,  EPA  now  believes  that  its 
prior  reading  was  not  the  best  reading,  and  that  the  Agency  failed  to  consider  adequately  the 
most  important  threshold  consideration:  i  e, ,  whether  or  not  Congress,  in  defining  “new  motor 
vehicle”  for  purposes  of  Title  II,  had  a  specific  intent  to  include  within  the  statutory  definition 
such  a  thing  as  a  glider  vehicle  -  a  vehicle  comprised  both  -of  new  and  previously  owned 
components.  See  Chevron,  467  U.S.  at  843  n.9  (Where  the  “traditional  tools  of  statutory 
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construction”  allow  one  to  “ascertain!]  that  Congress  had  an  intention  on  the  precise  question  at 
issue,”  that “intention  is  the  law  and  must  be  given  effect.”).  Where  ‘‘Congress  has  not  directly 
addressed  the  precise  question  at  issue,”'  and  the  “statute  is  silent  or  'ambiguous  with  respect  to 
the -specific  issue,”  it  is  left  to  the  agency  charged  with  implementing  the  statute  to  provide  an 
“answer  based  on  a  permissible  construction  of  the  statute.”  Id.  at  843. 

Focusing  solely  on  that  portion  of  the  statutory  definition  that  provides  that  a  motor  vehicle  is 
considered  “new”  prior  to  the  time  its  “equitable  or  legal  title”  has  been  “transferred  to  an 
ultimate  purchaser,”  a  glider  vehicle  would  appear  to  qualify  as  “new.”  As  the  Supreme  Court 
has  repeatedly  counseled,  however,  that  is  just  the  beginning  of  a  proper  interpretive  analysis. 

The  “definition  of  words  in  isolation,”  the  Court  has  noted,  “is  not  necessarily  controlling  in 
statutory  construction."  See  Dolan  v.  United  States  Postal  Service ,  546  'U.S.  481, 486  (2006). 

Rather,  the  “interpretation  of  a  word  or  phrase  depends  upon  reading  the  whole  statutory  text, 
considering '  the- purpose  and  context  of  the  statute,”  and  “consulting  .any  "precedents  or  authorities 
that  inform  -the  analysis.”  Id  Similarly,  in  seeking  to  “determine  congressional  intent,  using 
traditional  tools  of  statutory  construction,”  the  “starting  point  is  the  language  of  the  statute.”  See 
Dole  v.  United  Steelworkers  of America, 494  U.S.  26, 35  (1990)  (emphasis  added)  (internal 
citation  omitted).  At  the -same  time,  “in  expounding  a  statute,”  one  is  not 'to  be  “guided  by  a 
single  sentence  or  member  of  a  sentence,”  but  ts  to  “look  to  the  pro  visions  of  the  whole  law,  and 
to  its  object  and  policy.”  Id.  (internal  citations  omitted). 

Assessed  in  light  of  these  principles,  it  is  clear  that  EPA’s  reading  of  the  statutory  definition  of 
“new  motor  vehicle”  in  the  Phase  2  rule  fell  short.  First,  that  reading  failed  to  account  for  the 
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fact  that,  at  the  time  this  definition  of  “new  motor  vehicle”  was  enacted,  it  is  likely  that  Congress 
did  not  have  in  mind  that  the  definition  would  be  construed  as  applying  to  a  vehicle  comprised  of 
new  body  parts  and  a  previously  owned  powertrain.  The  manufacture  of  glider  vehicles  to 
salvage  the  usable  powertrains  of  trucks  wrecked  in  accidents  goes  back  a  number  of  years.  But 
only  more  recently  -  after  the  enactment  of  Title  11  -  have  glider  vehicles  been  produced  in  any 
great  number. 


Furthermore,  the  concept  of  deeming  a  motor  vehicle  to  be  “new”  based  on  its  “equitable  or  legal 
title”  not  having  been  transferred  to  an  “ultimate  purchaser”  appears  to  have  originated  with  an 
otherwise  unrelated  federal  statute  that  predated  Title  II  by  a  few  years  —  i.e, ,  the  Automobile 
Information  Disclosure  Act  of  1958.  Pub.  L.  No.  85-506  (Disclosure  Act).15  The  history  of  Title 
IPs  initial  enactment  and  subsequent  development  indicates  that,  in  adopting  a  definition  of  “new 
motor  vehicle”  for  purposes  of  the  Clean  Air  Act,  Congress  drew  on  the  approach  it  had  taken 
originally  with  the  Disclosure  Act. 

Among  other  things,  the  Disclosure  Act  requires  that  a  label  be  affixed  to  the  windshield  or  side 
window  of  new  automobiles,  with  the  label  providing  such  information  as  the  Manufacturer’s 
Suggested  Retail  Price.  See  15  U.S.C.  §  1232 -(“Every  manufacturer  of  new  'automobiles 
distributed  in  commerce  shall,  prior  to  die  delivery  of  any  new  automobile  to  any  dealer,  or  at  or 
prior  to  the  introduction  date  of  new  models  delivered  to  a  dealer  prior  to  such  introduction  date, 
securely  affix  to  the  windshield,  or  side  window  of  such  automobile  a  label . . . .”)  (emphases 
added).  The  Disclosure  Act  defines  the  term  “automobile”  to  “includeO  any  passenger  car  or 

14  EPA-HQ-OAR-20 14-0827- 1964. 

15  The  provisions  of  the  Disclosure  Act  are  set  forth  at  15  U.S.C.  §§  1231-1233. 
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station  wagon”  and  defines  the  term  ‘'new  automobile'’  to  mean  “an  automobile  the  equitable  or 
legal  title  to  which  has  never  been  transferred  by  a  manufacturer,  distributor,  or  dealer  to  an 
ultimate  purchaser/'  See  15  U.S.C.  §  1231(c),  (d). 

In  1965,  Congress  amended  the  then-existing  Clean  Air  Act,  and  for  the  first  time  enacted 
provisions  directed  at  the  control  of  air  pollution  from  motor  vehicles.  See  Clean  Air  Act 
Amendments  of  1 965,  Pub.  L.  89-272  (1 965  CAA),  Included  in  the  1 965  CAA  was  a  brand  new 
Title  II,  the  “Motor  Vehicle  Air  Pollution  Control  Act,”  the  structure  and  language  of  which 
largely  mirrored  key  provisions  of  Title  II  as  it  exists  today.  Section  202(a)  of  the  1965  CAA 
provided  that  the  “Secretary  [of  what  was  then  the  Department  of  Health,  Education  and 
Welfare]  shall  by  regulation,  giving  appropriate  consideration  to  technological  feasibility  and 
economic  costs,  prescribe  , . ,  standards  applicable  to  the  emission  of  any  kind  of  substance,  from 
any  class  or  classes  of  new  motor  vehicles  or  new  motor  vehicle  engines,  which  in  Ms  judgment 
cause  or  contribute  to,  or  are  likely  to  cause  or  to  contribute  to,  air  pollution  wMch  endangers  the 
health  or  welfare  of  any  persons  . . . Pub.  L.  89-272,  79  Stat.  992  (emphasis  added). 

Section  208  of  the  1 965  CAA  defined  “motor  vehicle”  in  terms  identical  to  those  in  the  CAA 
today:  “any  self-propelled  vehicle  designed  for  transporting  persons  or  property  on  a: street  or 
highway.”  Pub.  L.  89-272,  79  Stat.  995.  The  1965  CAA  defined  “new  motor  vehicle”  and  “new 
motor  vehicle  engine”  to  mean,  as  relevant  here,  “a  motor  vehicle  the  equitable  or  legal  title  to 
which  has  never  been  transferred  to  an  ultimate  purchaser;  and  the  term  ‘new  motor  vehicle 
engine5”  to  mean  “an  engine  in  a  new  motor  vehicle  o.r  a  motor  vehicle  engine  the  equitable  or 
legal  title  to  which  has  never  been  transferred  to  the  ultimate  purchaser.”  Id.  Again,  in  relevant 
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part,  the  1965  CAA  definitions  of  these  terms  were  identical  to  those  that  currently  appear  in 
CAA  section  216(3). 


While,  the  legislative  history  ofthe  1965  CAA  does  not  expressly  indicate  that  Congress  based  its 
definition  of  “new  motor  vehicle”  on  the  definition  of  “new  automobile  first  adopted  by  the 
Automobile  Information  Disclosure  Act  of  1958,  it  seems  clear  that  such  was  the  case.  The 
statutory  language  of  the  two  provisions  is  identical  in  all  pertinent  respects,  and  there  appears 
to  be  no  other  federal  statute,  in  existence  prior  to  enactment  of  the  1965  CAA,  from  which 
Congress  could  have  derived  that  terminology. 

Subsequently,  the  statutory  language  from  the  1 965  CAA,  defining  the  terms 4  motor  vehicle, 
“new  motor  vehicle,”  “new  motor  vehicle  engine  ”  “ultimate  purchaser,”  and  “manufacturer” 
was  incorporated  verbatim  in  the  Air  Quality  Act  of  1967  (1967  AQA).  See  Pub.  L.  No.  148,  81 
Stat.  503  .  The  Clean  Air  Act  Amendments  of  1970  (1970  CAAA)  did  not  change  those 
definitions,  except  to  add  the  language  regarding  “vehicles  or  engines  imported  or  offered  for 
importation”  that  currently  appears  in  CAA  section  216(3),  See  Pub.  L.  No.  91-604,  84  Stat. 
1694,  1703. 57 


is  Further,  the  1965  CAA’s  definition  of  “ultimate  purchaser,”  as  set  forth  in  section  208(5),  for  the  most  part  tracks 
the  Disclosure  Act’s  earl  ier-enacted  definition:  “The  term  ‘ultimate  purchaser’  means,  with  respect  to  any  new 
automobile,  the  first  person,  other  than  a  dealer  purchasing  in  his  capacity  as  a  dealer,  who  in  good  faith  purchases 
such  new  automobile  lor  purposes  other  than  resale.”  Compare  1965  CAA  section  208(5),  Pub.  L.  89-272,  79  Slat. 
995  with  1 5  U.S.C.  §  1 23 1  (g).  Such  is  the  case,  too.  with  respect  to  the  1 965  CAA’s  definition  of  "manufacturer.’ 
Compaq  1*965  CAA  section  208(1).  Pub.  L.  89-272,  79  Stat.  994-995  with  1 5  U.S.C.  §  1231(a). 

17  The  legislative  history  of  both  the  1967  AQA  and  1977  CAAA  is  silent  with  respect  to  the  origin  of  'title  ll:s_ 
definitions  of  "‘new  motor  vehicle,"  "new  motor  vehicle  engine,"  "ultimate  purchaser,  ’  and  “manufacturer,  which 
further  underscores  that  Congress  had  originally  derived  those  definitions  from  the  Disclosure  Act. 
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The  fact  that  Congress,  in 'first 'devising  the  CAA?s  definition  of  “new  motor  vehicle”  for 
purposes  of  Title  II,  drew  on  the  pre-existing  definition  of  “new  automobiIe’v  In  the  Automobile 
Information  Disclosure  Act  of  1 958  serves  to  illuminate  congressional  intent.  As  with  the 
Disclosure  Act,  Congress  in  the  1965  CAA  selected  the- point  of  first'  transfer  of  “equitable- or 
legal  title”  to  serve  as  a  'bright  line  -  ie. ,  to  distinguish  between  those  “new”  vehicles  (and 
engines)  that  would  be  subject  to  emission  standards  adopted  pursuant  to  CAA  section  202(a)(1) 
and  those  existing  vehicles  that  would  not  be  subject.  Insofar  as  the  1965  CAA  definition  of 
“new  motor  vehicle”  was  based  on  the  Disclosure  Act  definition  of  “new  automobile,”  it  would 
seem  clear  that  Congress  intended,  for  purposes  of  Title  II,  that  a  “new  motor  vehicle”  would  be 
understood  to  mean  something  equivalent  to  a  “new  automobile”  -  ie.,  a  true  “showroom  new” 
vehicle.  It  is  implausible  that  Congress  would  have  had  in  mind  that  a  “new  motor  vehicle” 
might  also  Include  a  vehicle  comprised  of  new  body  parts  and  a  previously  owned  powertrain. 

Given  this,.  BP  A  does  not  believe  that  congressional  intent  as  to  the 'meaning  of  the  term  “new 
motor  vehicle”  can  be  clearly  ascertained  on  the  basis  of  an  isolated  reading  of  a  few  words  in 
the  statutory  definition,  where  that  reading  is  divorced  from  the  structure  and  history  of  the  CAA 
as  a  whole.  Based  on  that  structure  and  history,  it  seems  likely  that  Congress  understood  a  “new 
motor  vehicle,”  as  defined  in  CAA  §  216(3),  to  be  a  vehicle  comprised  entirely  of  new  parts  and 
certainly  not  a  vehicle  with  a  used  engine.  At  a  minimum, -ambiguity  exists.  This  leaves  EPA 
with  the  task  of  providing  an  “answer  based  on  a  permissible  construction  of  the  statute.” 
Chevron,  467  U-.S. -at  843. 

/.  Glider  vehicles 
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EPA.  is  proposing  to  interpret  “new  motor  vehicle,55  as  defined  in  CAA  §  216(3),  as  not  including 
glider  vehicles.  This  is  a  reasonable  interpretation  -  and  commonsense  would  agree  —  insofar  as 
it  takes  account  of  the  reality  that  significant  elements  of  a  glider  vehicle  (i.e.,  the  powertrain 
elements,  including  the  engine  and  the -transmission)  -are  previously  owned  components.  Under 
the  Phase  2  rale’s  interpretation,  in  contrast,  the  act  of  installing  a  previously  owned  powertrain 
into  a  glider  kit  -  i.e. ,  something  that,  as  is  explained  further  below,  is  not  a  “motor  vehicle”  as 
defined  by  the  CAA  -  results  in  the  creation  of  a  new  “motor  vehicle.”  EPA  believes  that 
Congress,  in  adopting  a  definition  of  “new  motor  veMcle”  for  purposes  of  Title  II,  never  had  in 
mind  that  the  statutory  language  would  admit  of  such  a  counterintuitive  result. 

In  other  words,  EPA  now  believes  that,  in  defining  “new  motor  vehicle  "'Congress  did  not  intend 
that  a  vehicle  comprised  of  a  new  outer  shell  conjoined  to  a  previously  owned  powertrain  should 
be  treated  as  a  “new”  vehicle,  based  solely  on  the  fact  that  the  veMcle  may  have  been  assipted  a 
new  title  following  assembly.  In  this  regard,  "insofar  as  Title  II’s-reguiatdry--regime:was  at  its 
inception  directed  at  the  emissions  produced  by  new  vehicle  engines,1®  it  is  not  at  all  clear  that 
Congress  intended  that  Title  IPs  reach  should  extend  to  a  vehicle  whose  outer  parts  may  be 
“new”  but  whose,  engine  was  previously  owned, 

2.  Glider  engines 

EPA  proposes  to  find  that, -since  a  .glider  veMcle  does'not  meet  the  statutory  definition  of  a  “new 
motor  vehicle,”  it  necessarily  follows  that  a  glider  engine  is  not  a  “new  motor  vehicle  engine” 
within  the -meaning- of  CAA  section  216(3),  Under  "that  provision,  a  motor  vehicle  engine  is 
deemed  to  be  “new”  in  either  of  two  circumstances;- 1)  the  engine  is  “in  a  new  motor  vehicle,”  or 


18  See  footnote  3 ,  supra. 
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2)  the  “equitable  or  legal  title”  to  the  engine  has  “never  been  transferred  to  the  ultimate 
purchaser.’5  The  second  of  these  'circumstances  can  never  apply  to  a  glider  engine,  which  is 
invariably  an  engine  that  has  been  previously  owned. 

As  to  the  first  circumstance,  a  glider  engine  is  installed  in  a  glider  kit,  which  in  itself  is  not  a 
“motor  vehicle.”  A  glider  kit  becomes  a  “motor  ¥6111016”  only  after  an  engine  (and  the  balance  of 
the  powertrain)  has  been  installed.  But  while  adding  a  previously  owned  engine  to  a  glider  kit 
may  result  in  the  creation  of  a  “motor  vehicle,”  the  assertion  that  the  previously  owned  engine 
thereby  becomes  a  “new  motor  vehicle,  engine”  within  the  meaning  of  CAA.  section  216(3),  due 
to  the  engine’s  now  being  in  a  “new  motor  vehicle,”  "reflects  circular  thinking.  It  presupposes 
that  the  installation  of  a  (previously  owned)  engine  in.  aglider  kit  creates  not  justa  '“motor 
vehicle”  but  a  “new  motor  vehicle.”  EPA  Is  proposing  to  interpret  the  relevant  statutory 
language  in  a  manner  that  rejects  the  Agency’s  prior  reliance  on  the  view  that  1)  installing  a 
previously  owned  engine  in  a  glider  kit  transforms  the  glider  kit  into  a  “new  motor  vehicle,”  and 
2)  that,  thereafter,  the  subsequent  presence  of  that  previously  owned  engine  in  the  supposed 
“new  motor  vehicle”  transforms  that  engine  into  a  “new  motor  vehicle  engine”  within  the 
meaning  of  CAA  section  2 1 6(3). 

3,  Glider  kits 

Under  EPA's  proposed  interpretation,  EPA  would  have  no  authority  to  regulate  glider  kits  under 
CAA  section  202(a)(1).  If  glider  vehicles  are  not  “new  motor  vehicles,”  which  is  the 
interpretation  of  CAA  section  216(3)  that  EPA  is  proposing  here,  then  the  Agency  lacks 
authority  to  regulate  glider  kits  as  “Incomplete”  "new  motor  vehicles.  Further,  given  that  a -glider 
kit  lacks  a  powertrain,  a  glider  kit  does  not  explicitly  meet  the  definition  of  “motor  vehicle,” 
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which,  in  relevant  part,  is  defined  to  mean  "any  self  propelled  vehicle.”  42  U.S.G  §  7550(2) 
(emphasis  added).  It  is  not  obvious  that  a  vehicle  without  a  motor  could  constitute  a  “motor 
vehicle.” 

4.  Issues  for  which  EPA  seeks  comment 

EPA  believes  that  Its  proposed  interpretation -is  the  most  reasonable  reading  of  the  relevant 
statutory  language,  and  that  Its  proposed  determination,  based  on  this  interpretation,  that 
regulation  of  glider  vehicles,  glider  engines,  and  glider  kits  is  not  authorized  by  CAA  section 
202(a)(1)  is  also  reasonable.  EPA  seeks  comment  on  this  interpretation. 

Comments  submitted  in  the  Phase  2  rulemaking  docket  lead  EPA  to  believe  that  a  glider  vehicle 
is  often  a  suitable  option  for  those  small  businesses  and  independent  operators  who  cannot  afford 
to  purchase  a  new  vehicle,  but  who  wish  to  replace  an  older  vehicle  with  a  vehicle  that  is 
equipped  with  up-to-date  safety  features.  EPA  solicits  comment  and  further  information  as  to 
this  issue.  EPA  also  solicits  comment  and  information  on  whether  limiting  the  availability  of 
glider  vehicles  could  result  in  older,  less  safe,  more-polluting  trucks  remaining  on  the  road  that 
much  longer.  EPA  particularly  seeks  information  and  analysis  addressing  the  question  whether 
glider  vehicles  produce  significantly  fewer  emissions  overall  compared  to  the  older  trucks  they 
would  replace. 


EPA  also  seeks  comment  on  the  matter  of  the  anticipated  purchasing  behavior  on  the  part  of  the 
smaller  trucking  operations  and  independent  drivers  if  the  regulatory  provisions  at  issue  were  to 
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repealed.  Further,  EPA  seeks  comment  on  the  relative  expected  emissions  impacts  If  the 
regulatory  requirements  at  issue  here  were  to  be  repealed  or  were  to  be  left  in  place. 

Finally,  EPA  seeks  ■comment  on  whether,  if  the  Agency  were  to-determihe  not  to  adopt  the 
interpretation  of  CAA  sections  2Q2(a)(:I)  and  216(3)  being-proposed  here,  EPA  should 
nevertheless  revise  the  “interim  provisions”  of  Phase  2  rale,  40  CFR  1037.150(t)(l)(i.i),  to 
increase  the  exemption  available  for  small  manufacturers  above  the  current  limit  of 300  glider 
vehicles  per  year.  EP  A  seeks  input  on  how  large  an  increase  would  be  reasonable,  were  the 
Agency  to  increase  the  limit  in  taking  final  action.  Further,  EPA  seeks  comment  on  whether,  if 
the  Agency  were  to  determine- not  to -adopt  -the- statutory -interpretation  being  proposed  here,  EPA 
should  nevertheless  extend  by  some  period  of  time  the  date  for  compliance  for  glider  vehicles, 
glider  engines,  and  glider  kits  set  forth  in  40  CFR  1 037.635.  EPA  seeks  comment  on  what 
wo  uld  be  a  reasonable  extension  of  the  compliance  date. 

U.  Conclusion. 

EPA  has  a  fundamental  obligation  to  ensure  that  the  regulatory  actions  it  takes  are  authorized  by 
Congress,  and  that  the  standards  and  requirements  that  it  would  impose  on  the  regulatory 
community  have  a  sound  and  reasonable  basis  in  law.  EPA  is  now  proposing  to  find  that  the 
most  reasonable  reading  of  the 'relevant  provisions  of 'the  CAA,  including  CAA  sections 
202(a)(1),  216(2),  and  21.6(3)  Is  that:  glider  vehicles  should  not  be  regulated  as  “new  motor 
vehicles,”  that  glider  engines  should  not  be  regulated  as  “new  motor  vehicle  engines,”  and  that 
glider  kits  should  not  be  regulated  as  “incomplete”  new  motor  vehicles.  Based  on  this  proposed 
interpretation,  EPA  is  proposing  to  repeal  those  provisions  of  the  Phase  2  rale  applicable  to 
glider  vehicles,  glider  engines,  and  glider  kits. 
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IV.  Public  Participation 

We  request  comment  by  January  5, 2018  on  all  aspects  of  this  proposal.  This  section 
describes  how  you  can  participate  in  this  process. 

Materials  related  to  the  Heavy-Duty  Phase  2  rulemaking  are  available  in  the  public  docket 

noted  above  .and  at:  https://www.epa.gov/regulati0ns-ernlssions-veMcles-and-' 
engiries/regulations-greenbouse-gas-emissions-commerciai-trucks. 

1 .  How  Do  1  Prepare  and  Submit  Information? 

Direct  your  submittals  to  Docket  ID  No.  EPA-HQ-OAR-2014-0827.  EPA’s  policy  is  that  all 
submittals  received  will  be  included  in  the  public  docket  without  change  and  may  be  made 
available  online  at  www.regulations.gov,  including  any  personal  information  provided,  unless 
the  submittal  includes  information  claimed  to  be  Confidential  Business  Information  (CBI)  or 
other  information  whose  disclosure  is  restricted  by  statute. 

Do  not  submit  information  to  the  docket  that  you  consider  to  be  CBI  or  otherwise  protected 
through  www.regulations.gov.  The  www.regulations.gov  web  site  is  an  “anonymous  access” 
system,  which  means  EPA will  not  know  your  identity  or  contact-information  unless  you  provide 
it  in  the  body  of  your  submittal.  If  you  submit  an  electronic  submittal,  EPA  recommends  that  you 
include  your  name  and  other  contact  information  in  the  body  of  your  submittal  and  with  any  disk 
or  CD-ROM  you  submit.  Electronic  files  should  avoid  the  use  of  special  characters,  any  form  of 
encryption,  and  be  free  of  any  defects  or  viruses.  For  additional  information  about  EPA’s  public 
docket  visit  the  EPA  Docket  Center  homepage  at  http://www.epa.gov/epahome/dockets.htm. 
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EP A  will  hold  a  public  hearing  on  the  date  and  at  the  location  stated  in  the  DATES  Section. 

To  attend  the  hearing,  individuals  will  need  to  show  appropriate  ID  to  enter  the  building.  The 
hearing  will  start  at  10:00  a.m.  local  time  and  continue  until  everyone  has  had  a  chance  to  speak. 
More  details  concerning  the  hearing-:can  be  found  at  https://www.epa.gov/regulations-emissions- 
vehicles-and-engmes/regulations-greenhouse-gas-emissions-commercial-trucks. 

2.  Submitting 'CBI 

Do  not  submit  this  information  to  EPA  through  www.regulations.gov  or  e-mail.  Clearly  mark 
the  part  or  all  of  the  Information  that  you  claim  to  be  CBI.  For  CBI  inlbrmation  in  a  disk  or  CD 
ROM  that  you  mail  to  EPA,  mark  the  outside  of  the  disk  or  CD  ROM  as  CBI  and  then  identify 
electronically  within  the  disk  or  CD  ROM  the  specific  information  that  is  claimed  as  CBI).  In 
addition  to  one  complete  version  of  the  comment  that  includes  information  claimed  as  CBI,  a 
copy  of  the  comment  that  does  not  contain  the  information  claimed  as  CBI  must  be  submitted  for 
inclusion  in  the  public  docket.  Information  so  marked  will  not  be  disclosed  except  in  accordance 
with  procedures  set  forth  in  40  CFR  part  2. 

3.  Tips  for  'Preparing  Your  Comments 
When  submitting  comments,  remember  to: 

Identify  the  action  by  docket  number  and  other  identifying  information  (subject  heading, 

Federal  Register  date  and  page  number). 

Explain  why  you  agree  or  disagree;  suggest  alternatives  and  substitute  language  for  your 
requested  changes. 

Describe  any  assumptions  and  provide  any  technical  information  and/or  data  that  you  used. 

If  you  estimate  potential  costs  or  burdens,  explain  how  you  arrived  at  your  estimate  in  sufficient 
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detail  to  allow  for  it  to  be  reproduced. 

Provide  specific  examples  to  illustrate  your  concerns,  and  suggest  alternatives. 

Explain  your  views  as  clearly  as  possible,  avoiding  the  use  of  profanity  or  personal  threats. 

Make  sure  to  submit  your  comments  by  the  comment  period  deadline  identified  in  the  DATES 
section  above. 

V.  Statutory  and  Executive  Order  Reviews 

(1)  Executive.  Order  1.2866:  Regulatory  Planning  and  Review  and  Executive  Order  13563: 
Improving  Regulation  and  Regulatory  Review 

This  action  is  a  significant  regulatory  action  that  was  submitted  to  the  Office  of  Management  and 
Budget  (OMB)  for  review.  Any  changes  made  in  response  to  OMB  recommendations  have  been 
documented  in  the  docket. 

(2)  Executive-Order  13771:  Reducing  Regulations  and  Controlling  Regulatory  Costs 

This  action  is  expected  to  be  an  Executive  Order  13771  deregulatory  action  .  This  proposed  rule 
is  expected  to  provide  meaningful  burden  reduction  by  eliminating  regulatory  requirements  for 
glider  manufacturers. 

(3)  Paperwork  Reduction.  Act  (PRA) 

This  action  does  not  impose  an  information  collection  burden  under  the  PRA  because  it  does  not 
contain  any  information  collection  activities.  It  would  only  eliminate  regulatory  requirements  tor 
glider  manufacturers. 

(4)  Regulatory  Flexibility  Act  (RFA.) 

1  certify  that  this  action  will  not  have  a  significant  economic  impact  on  a  substantial  number  of 
small  entities  under  the  RFA.  In  making  this  determination,  the  impact  ot  concern  is  any 
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significant  adverse  economic  impact  on  small  entities.  An  agency  may  certify  that  a  rule  will  not 
have  a  significant  economic  impact  on  a  substantial  number  of  small  entities  if  the  rule  relieves 
regulatory  burden,  has  no  net  burden,  or  otherwise  has  a  positive  economic  effect  on  the  small 
entities  subject  to  the  rule.  Small  glider  manufacturers  would  be  allowed  to  produce -glider 
vehicles  without  meeting  new  motor  vehicle  emission  standards.  We  have  therefore  concluded 
that  this  action  will  have  no  adverse- regulatory  impact  for  any  directly  regulated  small  entities. 

(5) .  Unfunded  Mandates  Reform  Act  (UMRA) 

This  action  does  not  contain  any  unfunded  mandate  as  described  in  UMRA,  2  U.S.C.  1 53 1  ~ 

1 538,  and  does  not  significantly  or  uniquely  affect  small  governments.  The  action  imposes  no 
enforceable  duty  on  any  state,  local,  or  tribal  governments, 

(6)  Executive  Order  13132;  Federalism 

This  action  does  not  have  federalism  implications.  It  will  not  have  substantial  direct  effects  on 
the  states,  on  the  relationship  between  the  national  government  and  the  states,  or  on  the 
distribution  of  power  and  responsibilities  among  the  various  levels  of  government. 

(7)  Executive  Order  13175:  Consultation  and  Coordination  with  Indian  Tribal 
Governments 

This  -action  does  not  have  tribal  implications  as  specified  in  ..Executive  Order  13175.  This 
proposed  rule  will  be  implemented  at  the  Federal  level  and  affects  glider  manufacturers.  Thus, 
Executive  Order  13175  does  not  apply  to  this  action. 

(8)  Executive  -Order  1.3045:  Protection -of  Children,  from  Environmental  Health  Risks  and 
Safety  Risks 

This  action  is  not  subject  to  Executive  Order  13045  because  it  is  not -an  economically -significant 

regulatory  action  as  defined  by  Executive  Order  12866.  However,  the  Emission  Requirements 
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for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  was  anticipated  to  lower  ambient 
concentrations  of  PM2.5  and  some  of  the  benefits  of  reducing  these  pollutants  may  have  accrued 
to  children.  Our  evaluation  of  the  environmental  health  or  safety  effects  of  these  risks  on  children 
is  presented  in  Section  XIV.H.  of  the  HD  Phase  2  Rule.19  Some,  of  the  benefits  for  children’s 
health  as  described  in  that  analysis  would  be  lost  as  a  result  of  this  action  . 

In  general,  current  expectations  about  future  emissions  of  pollution  from  these  tracks  is  difficult 
to  forecast  given  uncertainties  in  future  technologies,  fuel  prices,  and  the  demand  for  tracking. 
Furthermore,  the  proposed  action  does  not  affect  the  level  of  public  health  and  environmental 
protection  already  being  provided  by  existing  NAAQS  and  other  mechanisms  in  the  GAA.  1  his 
proposed  action  does  not  affect  applicable  local,  state,  or  federal  permitting  or  air  quality 
management  programs  that  will  continue  to  address  areas  with  degraded  air  quality  and  maintain 
the  air  quality  in  areas  meeting  current  standards.  Areas  that  need  to  reduce  criteria  air  pollution 
to  meet  the  NAAQS  will  still  need  to  rely  on  control  strategies  to  reduce  emissions.  To  the  extent 
that  states  use  other  mechanisms  in  order  to  comply  with  the  NAAQS,  -and  still  achieve  the 
criteria  pollution  reductions  that  would  have  occurred  under  the  CPP,  this  proposed  rescission 
will  not  have  a  disproportionate  adverse  effect  on  children’s  health. 

(9)  Executive  Order  13211:.  Actions  Concerning  Regulations  That -Significantly  Affect 
Energy  Supply,  Distribution,  or  Use 

This  action  is  not  a  “significant  energy  action”  because  it -is  not  likely  to  have  a  significant 
adverse  effect  on  the  supply,  distribution,  or  use  of  energy. 


19  81  FR  73478  (October  25, 2016). 
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(10)  National  Technology  Transfer  and  Advancement  Act  (NTTAA) 

This  rulemaking  does  not  involve  technical  standards. 

(11)  Executive  Order  1 2898:  Federal  Actions  to  Address.  Environmental  Justice  in 
Minority  Populations,  and  Low-Income  Populations 

Pursuant  to  Executive  Order  12898  (59  PR  7629,  February  16, 1994),  EPA  considered 
environmental  justice  concerns  of  the  final  HD  Phase  2  rule.  EPA’s  evaluation  of  human  health 
and  environmental  effects  on  minority,  low-income  or  indigenous  populations  for  the  final  HD 
Phase  2  rale  is  presented  in  the  Preamble,  Section  VIII.A.8  and  9  (81  FR  73844-7.  October  25, 
2016).  We  have  not  evaluated  the  impacts  on  minority,  low-income  or  indigenous  populations 
that  may  occur  as  a  result  of  the  proposed  action  to  rescind  emissions  requirements  for  heavy- 
duty  glider  vehicles,  .and  engines.  EPA  likewise  has  not  considered,  the  economic  and 
employment  impacts  of  this  rale  specifically  as  they  relate  to  or  might  impact  minority,  low- 
income  and  indigenous  populations. 
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Repeal  of  Emission  Requirements  for  Glider  Vehicle $,  Glider  Engines,  and  Glider  Kits 

Pase  28  of  31 


List  of  Subjects  in  40  CFR  Parts  1037  and  1068 


Environmental  protection.  Administrati  ve  practice  and  procedure,  Air  pollution  control. 
Confidential  business  information,  Labeling,  Motor  vehicle  pollution.  Reporting  and 


recordkeeping  requirements.  Warranties. 


NOl/09  28?/ 


E,  Scott  Pruitt, 
Administrator. 
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For  the  reasons  set  out  in  the  preamble,  title  40,  chapter  I  of  the  Code  of  Federal  Regulations  is 
proposed  to  be  amended  as  set  forth  below, 

PART  1037 — CONTROL  OP  EMISSIONS  FROM  NEW  HEAVY-DUTY  MOTOR 
VEHICLES 

1 .  The  authority  for  part  1037  continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401— 7671  q. 

Subpart  B  -  [Amended] 

2.  Section  1037.150  is  amended  by  removing  and  reserving  paragraph  (t)  as  follows: 

§1037.150  Interim  provisions. 

***** 

(t)  [Reserved] 

***** 

Subpart  G  -  [Amended] 

§1037.635  [Removed] 

3 .  Section  1 03 7.63 5  i  s  removed. 

Subpart  I  -  [Amended] 

4.  Section  1037.801  is  amended  by  removing  the  definitions  “glider  kit”  and  “glider 
vehicle”  and  revising  the  definitions  of  “manufacturer”  and  “new  motor  vehicle”  to  read  as 
follows: 

§  1037.801  Definitions. 

sft  sfs  iff 
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Manufacturer  has  the  meaning  given  in  section  216(1)  of  the  Act.  In  general,  this  term  includes 
any  person  who  manufactures  or  assembles  a  vehicle  (including  a  trailer  or  another  incomplete 
vehicle) '-for  sale  in  the  United  States  or  otherwise  introduces  a  new  motor  vehicle  into  commerce 
in  the  United  States.  This  includes  importers  who  import  vehicles  for -resale. 

*  *  *  *  * 

New 'motor  vehicle  has  the  meaning  given  in  the  Act.  It  generally  "means  a  motor  vehicle  meeting 
the  criteria  of  either  paragraph  (1)  or  (2)  of  this  definition.  New  motor  vehicles  may  be  complete 
or  incomplete. 

(1 )  A  motor  vehicl  e  for  which  the  ultimate  purchaser  has  never  received  the  equitable  or  legal 
title  is  anew  motor  vehicle.  This  kind  of  vehicle  might  commonly  bethought  of  as  “brand  new” 
although  a  new  motor  vehicle  may  include  previously  used  parts.  Under  this  definition,  the 
vehicle  is.  new  from  the  time  it  is  produced  until  the  ultimate  purchaser  receives  the  title  or  places 
it  into -service,  whichever  comes  first. 

(2)  An  imported  heavy-duty  motor  vehicle  originally  produced  after  the  1 969  model  year  is  a 

new  motor  vehicle. 

*  *  *  *  * 

5.  The  authority  for  part  1 068  continues  to  read  as  follows: 

Authority:  -42  U.S.G.  7401— 7671  q. 

Subpart'  B  -  [Amended] 

6.  Section  1068,120  is  amended  by  revising  paragraph  (f)(5)  to  read  as  follows: 

§  1 068 . 1 20  Requirements  for  rebuilding  engines. 

* 


*  * 

*  *  * 
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(5)  The  standard-setting  part  may  apply  further  restrictions  to  situations  involving  installation  of 

used  engines  to  repower  equipment. 

*  *  #  *  * 
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nationwide.  Read  more  here  -> 

ERA  Intends  to  Roll  Back  Job  Ktillna  RMUtetion  Hurtinci  $... 

Washington.  D.C.  -  Today,  the  Environmental  Protection  Agency 
(EPA)  announced  it  will  change  a  crippling  Obama-era  regulation 
that  threatens  to  shut  down  the  U  S.  glider  kit  industry.  Without... 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Simon,  Joseph 

Sent:  Fri  10/6/2017  10:59:45  AM 

Subject:  RE:  Four  AX  controls  on  the  subject  of  Glider  Kits 

AX-1 7-001-2243  Correspondence.pdf 

AX-1 7-001-2530  Correspondence.pdf 

AX-1 7-001  -2733  Correspondence.pdf 

AX- 1 7-001  -2691  Correspondence.pdf 


Hi  Bill, 

Please  see  attached, 
—joe 


From:  Charmley,  William 

Sent:  Thursday,  October  05,  2017  6:06  PM 

To:  Simon,  Joseph  <Simon.Joseph@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Subject:  Re:  Four  AX  controls  on  the  subject  of  Glider  Kits 


Joe 


Can  you  send  me  an  electronic  copy  of  the  incoming? 


Thanks 

Bill 

Sent  from  my  iPhone 

On  Oct  5,  2017,  at  1:25  PM,  Simon,  Joseph  <Simon.Joseph@epa.gov>  wrote: 
Hello  Bill, 


I  understand  that  there  are  four  AX  controls  on  the  subject  of  Glider  Kits. 
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The  control  numbers  are: 
AX- 17-00 1-2243 
AX- 17-00 1-2530 
AX- 17-00 1-2733 
AX- 17-00 1-2891 


If  these  responses  are  ready,  or  need  further  editing,  I  can  complete  the  process. 
These  have  been  re-assigned  to  our  office. 

Please  let  me  know.  Thanks 

Joe  Simon 

Senior  Service  America,  Inc. 

Supporting  the  USEPA  through  a  Cooperative  Agreement 
under  the  Senior  Environmental  (SEE)  Program 
Assessment  and  Standards  Division 
Direct  line  734-214-4835 
Email:  Simon. Joseph@epa.Qov 
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Mon  Aug  21  12:16:50  EDT2017 
Hope.Brian@epamail.epa.gov 
FW:  Glider  Kit  Regulation 
To:  CMS.OEX@epamaii.epa.gov 


From:  T.J.  Wiiiings  [mailto:tjwillings@nextrancorp.com] 
Sent:  Friday,  August  18,  2017  3:22  PM 
To:  Pruitt,  Scott  <Pruitt.Scott@epa.gov> 

Subject:  Glider  Kit  Regulation 


Dear  Mr.  Pruitt: 


I  read  today  the  EPA  is  reconsidering  rules  pertaining  to  Trailers  and  Glider  Kits  in  relation  to  Green  House  Gas 
emissions. 


I  do  not  know  enough  to  comment  on  the  trailer  portion  of  this  however  the  EPA  needs  to  eliminate  the  sale  of  glider 
kits  as  soon  as  possible. 


EPA  rules  allowed  glider  kits  to  use  diesel  engines  that  met  ’04  emission  schedules  in  glider  kits.  Customers  bought 
glider  kits  as  a  direct  substitute  to  purchasing  new  trucks  since  2010  that  employed  the  mandated  DPF  and  SCR 
systems.  A  significant  portion  of  the  new  trucks  sales  business  was  lost  to  this  loophole. 


This  loophole  was  trimmed  back  this  year  and  due  to  close  at  year  end.  Now,  it’s  being  reconsidered.  It  could  only 
be  supported  by  glider  kit  assemblers  and  the  few  truck  makers  that  still  profit  from  selling  them. 


If  the  EPA  wants  to  reduce  emissions,  then  close  the  glider  kit  loophole.  Doing  this  will  force  all  truck  buyers  to 
purchase  engines  that  meet  the  schedules  the  EPA  wants  us  to  meet. 


Thank  you 


T.J.  Wiiiings 

Nextran  Truck  Centers 

tjwillings@nextranusa.com 
direct  205.849.3122 
cell  205.229.7298 
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CHARLES  D.  C'OULIjESR 


1030  NOTTINGHAM  Pt,A«  f: 
Nashville,  Te\ses»ee  37321 


August  24,  2017 


Mr  Scott  Pruitt 

EPA  Administrator  .  •  •  7  '  ,  7- 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 

:  eat  Ac  mi  nr:  tratc  r  Pruitt, 

I  am  writing  to  express  ny  concerns  re  ated  to  the  EPA  s  announcement  to  't evisit”  the  so- 
called  Ph  ise  2  emission  standards  part  :A  tt  Clean  Air  Act  as  it  relates  to  heavy  duty  Gl  der 

Kits.  W'f7:.;;4.  A4 \u  .  ....  1  .' 

As  a  sales  person  of  heavy  and  medium  duty  trucks  we  are  forced  to  sale  compliant  trucks  and 
compete  with  Glider  Kits  on  a  regular  basis.  In  fact,  our  market  in  Mid-Tennessee  has  absorbed 
5%  to  8%  Glider  Kit  market  share  for  the  last  several  years. 

While  we  are  forced  to  play  by  the  rules  outlined  in  the  Clean  Air  Act,  companies  selling  Glider 
Kits  can  undercut  our  pricing  and  revenue  due  to  their  unfair  advantage. 

Glider  Kit  sales  people  and  manufacturers  encourage  the  myth  that  service  problems  exist  with 
compliant  truck  and  engines  which  is  totally  and  factual  untrue. 

Finally,  our  industry  is  committed  to  heavy  duty  truck  safety  and  reasonable  environmental 
regulations.  According  to  industry  data  one  Glider  Kit  will  emit  more  real  pollution  than  67  new 
compliant  trucks 

Glider  Kit  manufactures  like  Fitzgerald  Gliders,  a  Tennessee  based  company,  wants  an 
advantage  verses  new  compliant  heavy  duty  trucks  and  truck  dealers.  Toward  that  end  they 
have  tried  to  influence  Congress  by  lobbying  to  "revisit"  Phase  2  of  the  Clean  Air  Act  in  their 
favor. 

I  urge  you  to  take  a  stand  again?  ■  f  >cial  tre  atment  for  companies  like  Fitzgera  d  Glider  r  its  that 
wish  to  circumvent  the  establish  rules  and  regulations  to  their  financial  gains. 


Sincerely. 


Charles  D.  Collier 


E  PA- 1 9-0 1 26-A-000462 


ED  001620  00001166-00001 


EPA-HQ-201 8-0021 21  Production  Set  #2 


ED  001620  00001166-00002 


EPA-HQ-201 8-002 121  Production  Set  #2 


Wed  Sep  06  09:28:44  EDT  2017 
Hope.Brian@epamail.epa.gov 
FW:  Repeal  of  glider  regulation  changes 
To:  CMS.OEX@epamaii.epa.gov 


From:  John  Main  [mailto:jmain@petersontruckcenter.com] 
Sent:  Tuesday,  September  05,  2017  4:37  PM 
To:  Pruitt,  Scott  <Pruitt.Scott@epa.gov> 

Subject:  Repeal  of  glider  regulation  changes 


Dear  Mr.  Pruitt, 


As  you  know  in  the  closing  months  of  the  Obama  administration  the  EPA  added  new  regulations  to  the  glider  industry  which  would 
effectively  destroy  that  industry.  In  defiance  of  logic,  reason  and  provable  science  the  previous  administration  fully  embraced  the  myth 
of  anthropological  global  warming  and  determined  to  cut  the  carbon  footprint  of  the  United  States  at  any  cost.  As  usual,  it’s  the 
consumer  who  is  hurt  by  increasingly  draconian  regulations.  No  place  is  this  felt  more  than  in  the  trucking  industry. 


By  2008  heavy  truck  diesel  engines  had  reduced  smog  emissions  by  over  90%.  The  problem  with  these  engines  is  that  many  of  them 
were  so  unreliable  their  owners  couldn’t  afford  to  operate  them.  Many  went  bankrupt.  This  wasn’t  enough,  however.  2010  standards 
were  even  tougher.  Today  trucks  have  85  sensors  regulating  the  engine  and  emissions  systems,  all  of  which  WILL  fail  over  time  and 
most  of  which  will  shut  down  the  truck  when  they  do.  To  offset  the  losses  some  fleets  turned  to  gliders;  new  chassis  into  which  they 
could  put  their  older  and  more  reliable  engines.  These  gliders  cost  as  much  or  more  to  produce  than  new  trucks,  but  they  offer  a  much 
safer  alternative  to  continuing  to  run  the  old  trucks.  They  have  the  latest  in  anti-lock  brakes  and  disk  brake  technology  as  well  as  more 
efficient  LED  lighting.  They  feature  all  the  safety  advantages  of  new  trucks  without  the  reliability  issues. 


While  this  market  is  tiny;  fewer  than  5,000  per  year;  the  EPA  has  targeted  it  for  destruction.  Phase  2  of  the  GHG  regulation  will  limit 
glider  production  to  what  was  produced  in  2014  with  a  maximum  build  of  300  units  per  builder,  individuals  who  didn’t  sell  a  glider  in 
2014  will  be  prevented  from  purchasing  any  even  for  personal  use.  At  no  time  in  America’s  history  were  a  handful  of  unelected 
bureaucrats  allowed  to  arbitrarily  destroy  an  industry  because  they  didn’t  like  it. 


This  does  not  make  America  great  again.  This  puts  America  under  an  oligarchical  rule  of  the  unelected  who  have  no  clue  of  the  impact 
of  their  actions.  Everything  in  America  moves  by  truck;  an  average  of  three  times  before  it  arrives  in  the  hands  of  the  end  user. 

Already  the  owner-operator  has  virtually  been  driven  from  the  truck  market,  accounting  for  only  5%  of  new  truck  purchasing.  A  new 
sleeper  truck  can  cost  upwards  of  $170,000.  That’s  a  lot  of  money  for  a  working  man  trying  to  raise  his  family  while  driving  a  truck 
prone  to  random  breakdowns  that  could  cost  thousands  to  repair.  This  industry  is  hurting,  Mr.  Pruitt.  We  need  a  break,  not  new 
regulations.  Gliders  will  never  be  a  big  part  of  this  industry,  but  it  helps  the  small  business  by  having  something  they  can  work  on 
without  having  to  pay  a  dealer  $120  per  hour. 


We’ve  had  two  decades  of  people  attacking  our  industry.  We  need  a  champion  who  can  stand  up  to  the  crazies  and  say  ENOUGH! 
Trucks  were  never  designed  to  be  mobile  air  purifiers,  but  in  26  cities  in  America  the  exhaust  of  a  new  truck  is  cleaner  than  the  intake. 
While  that  may  sound  like  the  best  of  both  worlds,  the  unreliability  of  new  engines  have  forced  people  to  drive  older,  less  safe  trucks 
just  to  make  a  living. 


Within  the  next  decade  the  glider  industry  will  die  out  as  engine  reliability  improves.  Until  then  people  will  continue  to  run  the  older 
engines  whether  it’s  in  new,  safer  trucks  or  in  older,  less  safe  trucks.  Let’s  save  lives  and  jobs.  Let’s  repeal  the  Obama  regulations  and 
let  the  glider  industry  survive  until  it  is  no  longer  needed. 


Thank  you, 


John  Main 

Kenworth  of  Bowling  Green 
Office  (270)842-7770 
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Cell  (270)  202-5919 
Fax  (270)  495-2525 
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WORLDWIDE  EQUIPMENT  ENTERPRISES,  INC. 

www.thetruckpeopie.com 

Terry  L.  Dotson 

Customer  Satisfaction 

LEADER  MOBILE  (606)226-1207 

President,  Chairman,  CEO  Terry.Dotson@thetruckpeople.com 
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DIVISIONS  &  SUBSIDIARIES 


WORLDWIDE  EQUIPMENT  ENTERPRISES,  INC. 

CORPORATE  HEADQUARTERS 


August  23,  2017 

The  Honorable  Scot t  Pruitt 
Ad  ninistr  itor 

Er  iron  r  ental  1  n  te<  ti  >n  Agenc  • 
C >ffk  e  >1  the  Admi  m :  j to r  1  01/ 
1200  Pennsylvania  Avenue,  N. W. 
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De  «  Admi  list  ator  Pr uitt 
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w  itlng  toaay  to  provide  you  with  reformation  regarding  the  recent 
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that  m  finalized  ast  /ear  \  orldwide  Equipment  Inc  operated  headquarter  < 
in  Prestonsburg,  Kentucky,  is  a  dealer  for  Volvo,  Kenworth,  Mack,  Hino  and  Isuzu 
■■heavv-d:uty.:tru.cksT-  Worldwide-operatesrin^statesTndudingclfi  ftiU-semce 
I*  Tershir’S  1  satellite  wrts  stores  15  leasmg  lo  it i  ns,  5  citei  te  i  arts  store  1 
detail  shops,  1  custom  fabrication  shop,  and  1  driveline  shop  and  currently  has 
over  1100  employee  s. 


TEMNl  SSI  1 

f  r  It  Rl; 


OHIO 


SOUTH  CAROLINA 

Gh  fit  loci 
Calm  I  ip 
Gr  i  vif fe 

WORLDWIDE 
EQUIPMENT 
LEASING,  M€. 


WORLDWIDE 

FABRICATING 

;mNefACTiitiNG: 


TRUCK  &  TRAILER' 


TI  diase  II  Rule  closed  a  oophole  ir  the  curren  ederal  regulator  ;  that  allov  i 

ruck  ar  ci  ngir  munuf  m  ti  iers  ml  to  r  de  ilers  in  the  Ur  tre  d  Grates  CJU  ler 

use  this  advantage  to  siphon  a  significant  number  of  sales/  causing  i*>b  losses  for 
law  abiding  manufacturers  and  dealers.  Most  glider  vehicles  manufactured  today 
u  e  rem  in  if  act  i  id  ;  kkJcI  y<  or  20(  1  or  old*  ;  er  gives  and,  a?  a  v  suit  f  av  ?  NO* 
and  PM  end  o  that  arc  1 0  In  40  nines  higher  than  today  s  clear  cbesei  engines 
er  E P/  estimates.  Glider  vehicles  make  up  o  tly  3  percent  of  heavy  du  y  true  V 
yet  emi  a  nuch  f  Ox  and  PM  emissions  as  th*  97%  balance  of  the  market 
r (  r i prised  of  lew  J  an  diesel  trucks  EPA  quite  im  /  dec tod  to  dost  th:S 
loophole  in  the  Phase  li  Rule  to  significantly  reduce  this  growing  source  of 
po  lut 'ion  f  om  he  a  j  Jut y  true  ?  ernis  ion 

The  i  i  g  i  n  i!  purpo  e  of  glide  I  its  wa  >  G>  eu  ~to  tf  c  wr  e  c  a  v  re  eked  er  badl\ 
damaged  truck  to  repl  :e  the  damaged  cha  sis  a  b  -  nblies  while 
salvaging  the  engine,  transmission  and  rear  axles  or  at  feast  two  major 
components  o  nmg  from  the  wrecked  uni?  Before  2t  10  tne  number  of  glide? 
assembled  and  sold  annually  was  less  than  100  units.  Since  then,  glider 

much  lower  price  and  claim  to  provide  lower  maintenance  costs  in  comparison  to 
the  trucks  offered  by  major  truck  OEMs  and  their  dealers.  In  comments  to  the 
EPA  during  consideration  of  the  rule,  one  glider  assembler  claimed  the  market  for 
gliders  now  represent*  LO  U30  i:i  it  annual  /  The-  is  10  DOC  j  r  its  tod  pruwOfO 
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that  are  sold  at  the  expense  of  truck  and  engine  manufacturers  and  dealers  who 
produce  and  sell  fully  compliant  products. 

In  addition  to  the  emissions  concerns,  glider  vehicles,  unlike  the  heavy  duty  trucks 
sold  by  the  vast  majority  of  truck  dealers  around  the  country,  skirt  safety 
requirements  and  have  allowed  purchasers  to  avoid  paying  federal  excise  taxes. 
By  NHTSA  regulation,  glider  vehicle  assemblers  should  be  subject  to  all  safety 
registration  and  reporting  requirements  (e.g.  recalls),  but  these  requirements  are 
not  being  met.  Finally,  purchasers  of  gliders  usually  do  not  pay  the  12%  federal 
excise  tax  (FET)  paid  by  purchasers  of  fully  compliant  heavy  duty  trucks.  The  FET 
is  a  funding  mechanism  for  the  Highway  Trust  Fund,  and  assuming  a  typical  glider 
sales  price  of  $125,000,  this  equates  to  more  than  $100  million  per  year  in  unpaid 
tax  for  much  needed  infrastructure  improvements. 

Per  the  finalized  rule,  effective  in  2017,  EPA  limited  the  number  of  glider  vehicles 
that  can  be  produced  to  the  historical  production  level  that  existed  prior  to  the 
exploitation  of  the  emissions  loophole.  Worldwide  Equipment,  Inc.  supports  this 
policy,  as  it  levels  the  playing  field  for  law  abiding  heavy  duty  truck  and  engine 
manufacturers  and  dealers,  and  their  employees  and  families  and  I  respectfully 
request  that  EPA  reject  the  re-implementation  of  unfair  competition  by  rejecting 
any  changes  to  these  new  regulations  for  gliders. 

Thank  you  in  advance  for  your  time  in  reviewing  this  information  and  please  do 
not  hesitate  to  contact  me  if  you  have  any  questions  or  need  any  additional 
information  on  this  issue. 


Sincerely  yours. 


CC: 

The  Honorable  Mitch  McConnell 
United  States  Senate 
317  Russell  Senate  Office  Building 
Washington,  DC  20510 
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The  Honorable  Harold  Rogers 
Member  of  Congress 
2406  Rayburn  House  Building 
Washington,  DC  20515 

Rand  Paul 

167  Russel!  Senate  Office  Building 
Washington,  DC  20510 
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Manufacturers  of  Emission  Controls  Association 

2200  Wilson  Blvd. 

Suite  310 

Arlington,  VA  22201 
(202)296-4797  FAX:  (877)303-4532 


September  5,  2017 


The  Honorable  E.  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
Office  of  the  Administrator  1 101 A 
1200  Pennsylvania  Avenue,  N.W. 

Washington,  DC  20460 

Subject:  U.S.  EPA’s  Intent  to  Revisit  the  Glider  Vehicles  Provision  Portion  of  the  Phase  2 
Heavy-Duty  Rule 

Dear  Administrator  Pruitt, 

The  Manufacturers  of  Emission  Controls  Association  (MECA)  is  anon-profit 
association  of  the  world’s  leading  manufacturers  of  emission  control  and  efficiency 
technology  for  mobile  sources.  Our  members  have  over  40  years  of  experience  and  a  proven 
track  record  in  developing  and  manufacturing  emission  control  and  efficiency  technology  for  a 
wide  variety  of  on-road  and  off-road  gasoline  and  diesel  fueled  vehicles  and  equipment  in  all 
world  markets.  In  addition  to  traditional  emission  controls,  such  as  catalysts  and  particulate 
filters,  our  members  supply  technologies  to  improve  the  fuel  efficiency  of  cars  and  trucks 
such  as  turbochargers,  turbo-compounding,  EGR  coolers,  EGR  valves,  advanced  fuel 
injection  and  ignition  systems  among  other  technologies  that  OEMs  rely  upon  to  comply  with 
fuel  efficiency  and  criteria  pollutant  requirements.  MECA  members  represent  70,000  of  the 
nearly  300,000  North  American  jobs  building  the  technologies  that  improve  the  fuel 
economy  and  lower  emissions  of  today’s  vehicles.  These  jobs  are  located  in  nearly  every 
state  in  the  United  States  -  the  top  10  states  in  the  U.S.  are  Michigan,  Texas,  Illinois, 

Virginia,  New  York,  Indiana,  North  Carolina,  Ohio,  Pennsylvania,  and  South  Carolina.  The 
mobile  source  emissions  control  industry  has  generated  hundreds  of  billions  of  dollars  in 
U.S.  economic  activity  since  1975  and  continues  to  grow  and  add  more  jobs  in  response  to 
environmental  regulations.  In  2017,  emission  control  manufactures  have  invested  over  $3 
billion  in  developing  the  technologies  that  reduce  emissions  from  mobile  sources. 


MECA  actively  supported  the  agencies’  efforts  to  regulate  fuel  efficiency  from  heavy-duty 
vehicles  under  greenhouse  gas  and  fuel  efficiency  regulations  that  were  finalized  in  the  Phase  1 
and  Phase  2  rules.  In  particular,  our  member  companies  supported  the  glider  kit  and  glider 
vehicle  provisions,  finalized  last  year,  that  would  require  engines  installed  in  glider  vehicles  to 
meet  the  same  criteria  and  GHG  emission  requirements  as  new  engines  certified  in  the  same 
model  year.  Glider  vehicles  are  classified,  and  registered,  as  “new  motor  vehicles”  because  they 
use  a  new  chassis,  although  they  currently  can  continue  to  use  engines  that  are  10-15  years  old 
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and  emit  20-40  times  more  pollution  than  vehicles  equipped  with  a  new  engine.  The  petitioners 
state  that  the  production  cap  of  300  glider  kits  per  year  per  manufacturer  “would  effectively 
destroy  the  glider  industry”  (https://www.epa.gov/sites/production/files/2017-07/documents/hd- 
ghg- fr-fitzgerald-recons -petition-20 17-07-1 0.pdf).  However,  a  direct  quote  from  one  of  the 

owners  of  Fitzgerald  Glider  Kits  from  a  2013  news  article  directly  contradicts  this  statement 
(http://www.truckinginfo.eom/channel/equipment/article/story/2013/04/the-retum-of-the- 
glider. aspx).  Furthermore,  EPA’s  Phase  2  regulation  only  placed  a  cap  on  glider  kits  with 
engines  that  do  not  meet  the  standards  for  the  year  of  glider  kit  manufacture.  Glider  kit 
manufacturers  are  still  able  to  sell  unlimited  gliders  with  engines  that  meet  the  latest  standards. 

MECA  opposes  the  reconsideration  of  this  provision  of  the  regulation.  An  exemption  of 
glider  vehicles  from  the  current  emission  requirements  would  represent  a  huge  loophole  in  the 
regulation.  This  loophole  would  create  an  uneven  playing  field  that  would  undermine  the 
billions  of  dollars  of  investments  that  our  companies  have  made  to  deliver  the  latest  clean  diesel 
technologies,  and  that  would,  in  turn,  threaten  tens  of  thousands  of  U.S.  jobs  for  our  companies. 
This  “new  motor  vehicle”  designation  for  glider  vehicles  under  the  Clean  Air  Act,  gives  EPA  the 
authority  to  regulate  glider  vehicles.  The  glider  kit  and  glider  vehicle  provision  in  the  Phase  2 
heavy-duty  rule  took  an  important  step  in  closing  the  loophole  that  previously  existed. 
Component  suppliers  rely  on  regulatory  certainty  when  they  make  long  term  investments,  and  we 
request  that  the  Agency  support  the  mobile  emission  control  supplier  industry  by  denying  the 
petition  for  reconsideration  and  maintaining  the  heavy-duty  Phase  2  regulation  in  the  current 
finalized  form,  as  supported  by  OEMs,  trucking  associations,  suppliers  and  states. 

Our  industry  has  played  an  important  role  in  the  emissions  success  story  associated  with 
light  and  heavy-duty  vehicles  in  the  United  States,  and  has  continually  supported  EPA’s  efforts  to 
manage  air  quality  problems.  MECA  would  welcome  the  opportunity  to  meet  with  you  and  your 
staff  in  the  near  future  on  this  issue. 

Sincerely, 

Rasto  Brezny 
Executive  Director 

Manufacturers  of  Emission  Controls  Association 

rbrezny@meca.org 
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From:  Charmley,  William 

Sent:  Thur  11/9/2017  5:57:11  PM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits” 


[Caution:  External  sender] 

Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking  titled 
“Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider 
Kits”.  You  can  find  information  regarding  this  proposed  rule  at  the  following 
website; 


https://www.epa.gov/regulatiops-emissions-vehicles-and-engines/regulations- 

greenhouse-gas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends  until 
January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on  Monday, 
December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed  above. 


Sincerely, 


EPA-1 9-01 26-A-000474 


ED  001620  00001192-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Bill  Charmley 
US  EPA 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Thur  1/25/2018  3:05:00  PM 
Thur  1/25/2018  3:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  1/25/2018  3:05:00  PM 

End  Date/Time:  Thur  1/25/2018  3:55:00  PM 


i - 

|  Ex.  6  -  Personal  Privacy 

L _ _ _ _ _ _ _ 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and 
Start  Date/Time:  Mon  11/6/2017 

End  Date/Time:  Mon  11/6/2017 


Glider  Reconsideration  (call-in 
6:05:00  PM 
6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal  , - 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-inj  Ex.  6  -  Personal  Privacy 

Start  Date/Time:  Mon  1 1/6/2017  6:05:00  PM  L - 

End  Date/Time:  Mon  1 1/6/2017  6:55:00  PM 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Nelson,  Brian 

Sent:  Fri  1/19/2018  3:37:20  PM 

Subject:  FW:  Final  2018  SAE  Govt-Industry  Meeting  -  January  26  2018.pptx 

Final  2018  SAE  Govt-Industry  Meeting  -  January  26  2018.pptx 


Bill, 


I  had  a  conference  call  with  Maurice  to  go  over  the  slide  deck  for  our  presentation  next 
week  at  Gov’t-Industry,  and  attached  is  the  final  version.  However,  if  you  have  any 
suggestions/edits,  I  can  still  incorporate  them. 


Thanks, 

Brian 


From:  Nelson,  Brian 

Sent:  Friday,  January  19,  2018  10:34  AM 

To:  'Hicks,  Maurice  (NHTSA)'  <Maurice.Hicks@dot.gov> 

Subject:  Final  2018  SAE  Govt-Industry  Meeting  -  January  26  2018.pptx 


Maurice, 


Attached  is  the  ‘final’  slide  deck  for  our  presentation.  If  I  have  any  further  [minor]  edits, 
I’ll  send  you  a  copy. 


Thanks, 


Brian  J.  Nelson 

Director,  Heavy-Duty  Onroad  &  Nonroad  Center 
U.S.  Environmental  Protection  Agency 
2000  Traverwood  Drive 
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Ann  Arbor,  Ml  48105 
(734)214-4278 

nelson.brian@epa.gov 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Mon  2/12/2018  6:05:00  PM 

End  Date/Time:  Mon  2/12/2018  6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov]; 

Nelson ,  Brian[nelson .brian@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Orlin, 

David[Orlin. David@epa.gov] 

Subject:  RE:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 

CleanupNorthBrooklvn  Comments.pdf 


Chuck  - 


Ex.  5  -  Attorney  Client 


On  the  other  topics,  here  is  an  example  of  what  I  am  talking  about: 


Ex.  5  -  Attorney  Client 


EPA-1 9-01 26-A-000483 


ED  001620  00001029-00001 


EPA-HQ-201 8-002121  Production  Set  #2 


Ex.  5  -  Attorney  Client 


From:  Moulis,  Charles 

Sent:  Monday,  January  22,  2018  3:42  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 
Cc:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 
Subject:  RE:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 


Bill, 


Ex.  5  -  Attorney  Client 


From:  Charmley,  William 

Sent:  Monday,  January  22,  2018  3:11  PM 

To:  Moulis,  Charles  <mouli s . c-harles@epa. gov>;  Parsons,  Christy  <ParsoDS.Christv@epa.gov>: 
Nelson,  Brian  <nel  son  .brian@epa.  gov> 

Cc:  Sargeant,  Kathryn  <sargeant.kathrvn@,epa.gov> 

Subject:  RE:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 


Dear  all  - 


For  the  summary  of  the  comments,  I  would  like  to  have  the  briefing  organized  by  Issue,  and  then 
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with  a  fair  amount  of  detail  regarding  what  various  stakeholders  had  to  say.  I  have  attached  as 
an  example  of  this  approach  a  briefing  we  provided  to  AA  Wehrum  in  November  on  the  MTE. 


I  will  provide  more  detailed  suggestions  tomorrow. 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Monday,  January  22,  2018  9:42  AM 

To:  Charmley,  William  <charmlev , william@epa. gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>: 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  RE:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 


Here  is  the  SharePoint  link  for  the  Part  2  briefing: 
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https://usepa.sharepoint.eom/sites/oar_Work/HDP2/Shared%20Documents/0.0%20RecoD%20Rule/Briefings/Pa 

%20Glider%20Briefing%20~ 

%20DRAFT.pptx?d=wba87b285a8f649e8997dc88c3af42a4a&csf=l&e=YqgU0x 


From:  Charmley,  William 

Sent:  Monday,  January  22,  2018  9:32  AM 

To:  Moulis,  Charles  <mouli s . charl.es@,epa. gov> 

Cc:  Parsons,  Christy  <Parsons.Christv@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>: 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  RE:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 


Chuck  - 


I  am  going  to  begin  reviewing  this  briefing  this  afternoon.  Is  the  version  you  sent  me  on 
January  12,  which  I  attached  again,  the  current  working  version? 


Do  you  want  to  put  this  on  sharedrive?  Or  should  I  just  comment  on  this  version? 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Friday,  January  12,  2018  5:12  PM 

To:  Charmley,  William  <charmlev .william@epa. gov> 

Subject:  Part  2  -  Glider  Briefing  -  DRAFT.pptx 


Here  is  my  draft  of  a  second  glider  briefing. 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-inj  Ex.  6  -  Personal  Privacy 


Start  Date/Time: 
End  Date/Time: 


Mon  2/12/2018  6:05:00  PM 
Mon  2/12/2018  6:55:00  PM 
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To:  Barnes,  Taryn[Barnes.Taryn@epa.gov];  Ceres,  Cici[ceres. cici@epa.gov];  Cook, 

Leila[cook.leila@epa.govj;  Davis,  Theresa[Davis.Theresa@epa.gov];  Derksen, 

Kimberly[derksen. kimberiy@epa.gov];  Dorwin,  Timothy[dorwin.timothy@epa.gov];  Hengst, 
Benjamin[Hengst.Benjamin@epa.gov];  Johnson,  Dennis[Johnson. Dennis@epa.gov];  Kliza, 
Frances[Kiiza. Frances@epa.gov];  Lay,  Audrey[lay.audrey@epa.gov];  OAR-OTAQ- 
ASD[OAROTAQASD@epa.gov];  Salazar-Greene,  Natalie[salazar-greene. natalie@epa.gov];  Shaffer, 
Patricia[Shaffer.Patricia@epa.gov];  Soth,  Judith[Soth.Judith@epa.gov];  Stewart, 
Gwen[Stewart.Gwen@epa.gov];  Umstead,  Jami[umstead.jami@epa.gov];  White, 
Susan[white.susan@epa.gov] 

From:  Gonzalez,  Gail 

Sent:  Mon  1/29/2018  12:51:57  PM 

Subject:  Bill's  Calendar  for  Today,  Monday,  January  29,  2018 


Bill’s  Calendar 

On  Monday,  January  29,  2018 


9:00  AM  -  10:00  AMScience  Makes  Us  Great  Club  -  Science/Joumal 
Traeking 

NVFEL  library 
Cay  Yanca 

1 1:05  AM  -  12:00  PMMTE  Weekly 
N158 

Bill  Charmley 

1 :05  PM  -  1 :55  PMHD  Trailer  and  Glider  Reconsideration 

N158 

Bill  Charmley 

2:05  PM  -  2:55  PMMonthlv  Mgmt  w/Bill 

N158~ 

Bill  Charmley 


jey  -  Schedule  8:00  -  6:00 
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ii  -  Out  at  2:00 
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To:  Cook,  Leila[cook. Ieila@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Tue  1/9/2018  2:47:12  PM 

Subject:  RE:  Glider  comments  Save  EPA  FINAL.docx 


thanks 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  Ml) 


From:  Cook,  Leila 

Sent:  Tuesday,  January  09,  2018  9:40  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov> 

Subject:  FW:  Glider  comments  Save  EPA  FINAL.docx 


I  was  asked  to  assure  you  saw  these  comments. 


From:  Leila  Cookl  Ex.  6  -  Personal  Privacy 
Sent:  Monday,  JahUary08/20T87:‘58‘PM 
To:  Cook,  Leila  <cook.leila@epa.qov> 

Subject:  Glider  comments  Save  EPA  FINAL.docx 


Sent  from  my  iPhone 
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From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +j 

Importance:  Normal  i-~ 

Subject:  HD  Gliders:  Part  I 
Start  Date/Time:  Mon  1/22/2018  6:00:00  PM 

End  Date/Time:  Mon  1/22/2018  7:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  l.docx 


Ex.  6  -  Personal  Privacy 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal  , _ 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in  j  Ex.  6  -  Personal  Privacy 

Start  Date/Time:  Thur  1/18/2018  7:15:00  PM  1 - ~ 

End  Date/Time:  Thur  1/18/2018  7:55:00  PM 
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ED  001620  00001039-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Thur  1/18/2018  7:15:00  PM 
Thur  1/18/2018  7:55:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Barnes,  Taryn[Barnes.Taryn@epa.gov];  Ceres,  Cici[ceres. cici@epa.gov];  Cook, 

Leila[cook.leila@epa.govj;  Davis,  Theresa[Davis.Theresa@epa.gov];  Derksen, 

Kimberly[derksen. kimberiy@epa.gov];  Dorwin,  Timothy[dorwin.timothy@epa.gov];  Hengst, 
Benjamin[Hengst.Benjamin@epa.gov];  Johnson,  Dennis[Johnson. Dennis@epa.gov];  Kliza, 
Frances[Kiiza. Frances@epa.gov];  Lay,  Audrey[lay.audrey@epa.gov];  OAR-OTAQ- 
ASD[OAROTAQASD@epa.gov];  Salazar-Greene,  Natalie[salazar-greene. natalie@epa.gov];  Shaffer, 
Patricia[Shaffer.Patricia@epa.gov];  Soth,  Judith[Soth.Judith@epa.gov];  Stewart, 
Gwen[Stewart.Gwen@epa.gov];  Umstead,  Jami[umstead.jami@epa.gov];  White, 
Susan[white.susan@epa.gov] 

From:  Gonzalez,  Gail 

Sent:  Fri  1/26/2018  2:01:35  PM 

Subject:  REVISED:  Bill's  Calendar  for  Today,  Friday,  January  26,  2017 


Gail  Gonzalez 

OTAQ,  Assessment  and  Standards  Division  -  Ann  Arbor 
Supporting  the  US  EPA  through  a  Cooperative  Agreement  with  SSAI 
734-214-4303 


From:  Gonzalez,  Gail 

Sent:  Friday,  January  26,  2018  7:59  AM 

To:  Barnes,  Taryn  <Bames.Taryn@epa.gov>;  Ceres,  Cici  <ceres.cici@epa.gov>;  Cook,  Leila 
<cook.leila@epa.gov>;  Davis,  Theresa  <Davis.Theresa@epa.gov>;  Derksen,  Kimberly 
<derksen.kimberly@epa.gov>;  Dorwin,  Timothy  <dorwin.timothy@epa.gov>;  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov>;  Johnson,  Dennis  <Johnson.Dennis@epa.gov>;  Kliza, 
Frances  <Kliza.Frances@epa.gov>;  Lay,  Audrey  <lay.audrey@epa.gov>;  OAR-OTAQ-ASD 
<OAROTAQASD@epa.gov>;  Salazar-Greene,  Natalie  <salazar-greene.natalie@epa.gov>; 
Shaffer,  Patricia  <Shaffer.Patricia@epa.gov>;  Soth,  Judith  <Soth.Judith@epa.gov>;  Stewart, 
Gwen  <Stewart.Gwen@epa.gov>;  Umstead,  Jami  <umstead.jami@epa.gov>;  White,  Susan 
<white.susan@epa.gov> 

Subject:  Bill's  Calendar  for  Today,  Friday,  January  26,  2017 


Bill’s  Calendar 
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On  Friday,  January  28,  2018 


10:05  AM  -  1 1 :00  AMGeneral 
N165 

Bill  Charmley 

11:15  AM -11:45  AMGeneral 
N165 

Bill  Charmley 

2:00  PM  -  2:30  PMDiscussion  with  BPA,  RFA,  Growth  Energy  on  BP  AT 
Tier  2/Tier  3  Cert  Fuel  Plans 

Ben  Hengst 

2:35  PM  -  3:35  PMPre-Brief  for  HD  Gliders:  Part  II 

C174 

Chris  Cruncher 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  1/25/2018  8:05:00  PM 

End  Date/Time:  Thur  1/25/2018  8:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Thur  1/25/2018  8:05:00  PM 
Thur  1/25/2018  8:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000499 


ED  001620  00001045-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +  Dial:j 

Importance:  Normal 

Subject:  HD  Gliders 

Start  Date/Time:  Fri  2/2/2018  7:00:00  PM 

End  Date/Time:  Fri  2/2/2018  8:15:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  2  (002).docx 


Ex.  6  -  Personal  Privacy 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  1/17/2018  2:00:00  PM 

End  Date/Time:  Wed  1/17/2018  3:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Cook,  Leila[cook. Ieila@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  OAR-OTAQ- 

ASD[OAROTAQASD@epa.gov];  Soth,  Judith[Soth.Judith@epa.gov];  Stewart, 
Gwen[Stewart.Gwen@epa.gov];  White,  Susan[white.susan@epa.gov] 

From:  Iffland,  JoNell 

Sent:  Mon  1/8/2018  3:46:59  PM 

Subject:  Bill's  calendar  for  today,  Monday,  January  8,  2018 


Bill  calendar 

On  Monday,  January  8,  2018 


10: 1 5  AM  -  1 1 :00  AMCall  with  PACCAR 
1 1:30  AM  -  12:00  PMGeneral  with  Bill  Charmlev 

1 :05  PM  -  1 :55  PMHD  Trailer  and  Glider  Reconsideration 
2:00  PM  -  2:55  PMLight-Dutv  GHG  Bi-Weekly 
3:00  PM  -  4:00  PMPre-Brief  for  Bill  Wehrum  Meeting  on  Aircraft  CQ2 
Standards 

4:00  PM  -  5:00  PMHow  ALPHA  Works 
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Thanks, 

JoNell  Iffland 

Environmental  Protection  Agency 
Office  of  Transportation  and  Air  Quality 
Assessment  and  Standards  Division 
734-214-4454 
lffland.jonell@epa.gov 
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From:  White,  Susan  _ i 

Location: _  RM.  6520  DC/RM.  C-174  DOD  AA  By  Telephone:  j  Ex.  6  -  Personal  Privacy  | 

I  Ex.  6  -  Personal  Privacy  i 

Importance:  Normal 

Subject:  Pre-Brief  for  HD  Gliders:  Part  II 
Start  Date/Time:  Fri  1/26/2018  7:35:00  PM 

End  Date/Time:  Fri  1/26/2018  8:35:00  PM 


MEETING  REQUEST: 


OTAQ  MEETING  REQUEST  FORM 


Requesting  Meeting/Conference  Call  with:  Christopher  Grundler 
Send  form  to:  Gwen  Stewart  -  202  564-1682 

Date  of  this  Request:  1/18/18 

Point  of  Contact  (Name/Number):  Christy  Parsons  (734-214-4243)* 

*  Contact  Kathryn  Sargent  (734-214-4441)  if  need  response  on  1/19/18 

Title  of  Meeting:  Pre-Brief  for  HD  Gliders:  Part  II 

Purpose  of  Meeting:  To  walk  through  draft  materials  for  a  briefing  with  AA 
Web  rum  that  is  scheduled  for  1/30/18. 
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Priority  Status:  Critical  or  time  sensitive  — _X _ Less  Immediate 


Earliest  possible  date  for  meeting:  1/24/18 
Last  possible  date  for  meeting:  1/25/18 


If  the  meeting  is  critical,  please  explain  why:  We  need  to  review  draft  materials 
ahead  of  the  briefing  with  AA  Wehrum  on  1/30  (“last  possible  date”  provides  time 
for  revision  of  materials  and  sending  them  up  to  OAR  by  submission  deadline). 


Location  of  Meeting:  Ann  Arbor  (or  video  connection  with  DC) 


Length  of  Meeting:  1  hr 


Key  Participants:  (List  all  who  need  to  be  notified  of  the  meeting) 


Office/Organization 

OTAQ 

OTAQ 

OTAQ 

OTAQ 

4826 

OTAQ 


Email  Address 


Number 


charmlev.  wi1liam(a),epa.  gov 

sargeant.  kathrv n^ejXLgav 


, nelson .  brian^e^q.gov 


(734)  214-4466 
(734)  214-4441 
(734)  214-4278 

(734)  214- 


IMTAOMi  christv^ejm.  gov 


(734)  214-4243 
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OGC  Kataoka.Mark(a), epa.gov  (202)564-5584 

OGC  Or l  in.  David(q \ ejja.  go  v  (202)564-1222 


NOTE:  All  briefing  materials  must  be  sent  by  4:00  PM  the  day  prior  in 
whatever  format  you  are  most  comfortable,  PPT  Slides  are  not  required.  If 
briefing  materials  are  not  submitted  by  4  pm,  the  meeting  will  be  rescheduled, 
unless  app.royM  b.Y.Chris,..  (Briefing  Materials  are  to  be  sent  to: 

Ex.  6  -  Personal  Privacy  j. 
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To:  Barnes,  Taryn[Barnes.Taryn@epa.gov];  Ceres,  Cici[ceres. cici@epa.gov];  Cook, 

Leila[cook.leila@epa.govj;  Davis,  Theresa[Davis.Theresa@epa.gov];  Derksen, 

Kimberly[derksen. kimberly@epa.gov];  Dorwin,  Timothy[dorwin.timothy@epa.gov];  Hengst, 
Benjamin[Hengst.Benjamin@epa.gov];  Johnson,  Dennis[Johnson. Dennis@epa.gov];  Kliza, 
Frances[Kiiza. Frances@epa.gov];  Lay,  Audrey[lay.audrey@epa.gov];  OAR-OTAQ- 
ASD[OAROTAQASD@epa.gov];  Salazar-Greene,  Natalie[salazar-greene. natalie@epa.gov];  Shaffer, 
Patricia[Shaffer.Patricia@epa.gov];  Soth,  Judith[Soth.Judith@epa.gov];  Stewart, 
Gwen[Stewart.Gwen@epa.gov];  Umstead,  Jami[umstead.jami@epa.gov];  White, 
Susan[white.susan@epa.gov] 

From:  Gonzalez,  Gail 

Sent:  Fri  1/26/2018  12:59:14  PM 

Subject:  Bill's  Calendar  for  Today,  Friday,  January  26,  2017 


Bin’s  Calendar 

On  Friday,  January  26,  2018 


10:05  AM  -  1 1 :00  AMGeneral 
N165 

Bill  Charmley 

1 1 : 15  AM  -  1 1 :45  AMGeneral 
N165 

Bill  Charmley 

1 :30  PM  -  2:30  PMPre-Brief  for  HD  Gliders:  Part  II 

C174 

Chris  Cruncher 

2:00  PM  -  2:30  PMDiscussion  with  EPA„  R..FA„  Growth  Energy  on  EPAls 
Tier  2/Tier  3  Cert:  Fuel.  Plans 

Ben  Hengst 
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Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Wed  1/3/2018  2:05:00  PM 
Wed  1/3/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Thur  1/25/2018  8:20:00  PM 
Thur  1/25/2018  8:55:00  PM 


[  Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in!  Ex.  6  -  Personal  Privacy 
Start  Date/Time:  Wed  1/17/2018  2:05:00  PM 

End  Date/Time:  Wed  1/17/2018  2:55:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  1/25/2018  8:20:00  PM 

End  Date/Time:  Thur  1/25/2018  8:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Wed  5/30/2018  1:05:00  PM 
Wed  5/30/2018  1:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider 
Start  Date/Time:  Tue  9/4/2018  6:05:00 

End  Date/Time:  Tue  9/4/2018  6:55:00 


Reconsideration  (call-in!  Ex.  6  -  Personal  Privacy 

PM  . 

PM 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and 
Start  Date/Time:  Tue  10/9/2018 

End  Date/Time:  Tue  10/9/2018 


Glider  Reconsideration  (call-in 
6:05:00  PM 
6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in  j  Ex.  6  -  Personal  Privacy 


Start  Date/Time: 
End  Date/Time: 


Tue  1/23/2018  6:05:00  PM 
Tue  1/23/2018  6:55:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Tue  1/23/2018  6:05:00  PM 

End  Date/Time:  Tue  1/23/2018  6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Barnes,  Taryn[Barnes. Taryn@epa.gov];  Cook,  Leiia[cook.lei!a@epa.gov];  Davis, 

Theresa[Davis. Theresa@epa.gov];  Derksen,  Kimberiy[derksen. kimberiy@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kiiza,  Frances[K!iza. Frances@epa.gov];  Lay, 

Audrey[iay. audrey@epa.gov];  OAR-OTAQ-ASD[OAROTAQASD@e pa.gov];  Saiazar-Greene, 
Nataiie[saiazar-greene. nataiie@epa.gov];  Shaffer,  Patricia[Shaffer.Patricia@epa.gov];  Soth, 
Judith[Soth.Judith@epa.gov];  Stewart,  Gwen[Stewart.Gwen@epa.gov];  Umstead, 
Jami[umstead.jami@epa.gov];  White,  Susan[white. susan@epa.gov] 

From:  Gonzaiez,  Gaii 

Sent:  Wed  1/3/2018  1:47:20  PM 

Subject:  Bill's  Calendar  for  Today,  Wednesday,  January  3,  2018 


Bill's  Calendar 

On  Wednesday,  January  3,  2018 


9:05  AM  -  9:55  AMHD  Trailer  and  Glider  Reconsideration 

N158 

Bill  Charmley 

10:00  AM  -  1 1 :00  AM  Weekly  Fuels  Issues  Meeting 

Cl  74 

Chris  Grundler 

1 1:05  AM  -  12:00  PMGeneral  Discussion 

N 165 

Bill  Charmley 

1 :00  PM  -  1 :55  PMPre-Brief  for  Bill  Wehrum  Meeting  on  Aircraft  CQ2 
Standards 

N158 

Bill  Charmley 

1 :00  PM  -  2:00  PMGlobal  Automakers  Meeting  with  Bill  Wehrum 

Cl  74 

2:00  PM  -  3:00  PMWeekly  SLT  Meeting 

C174 

Chris  Grundler 
3:05  PM  -  4:00  PMGeneral 
N165 

Bill  Charmley 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  1/3/2018  2:05:00  PM 

End  Date/Time:  Wed  1/3/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000520 


ED  001620  00001067-00001 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  1/17/2018  2:05:00  PM 

End  Date/Time:  Wed  1/17/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000521 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  5/30/201 8  1 :05:00  PM 

End  Date/Time:  Wed  5/30/2018  1 :55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000522 
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EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Stewart,  Gwen 

Location:  RM.  6520  DC/RM.  C-174  DOD  AA 

Importance:  Normal 

Subject:  Pre-Brief  for  HD  Gliders:  Part  II 

Start  Date/Time:  Fri  1/26/2018  6:30:00  PM 

End  Date/Time:  Fri  1/26/2018  7:30:00  PM 


MEETING  REQUEST: 


OTAO  MEETING  REQUEST  FORM 


Requesting  Meeting/Conference  Call  with:  Christopher  Grundler 
Send  form  to:  Gwen  Stewart  -  202  564-1682 

Date  of  this  Request:  1/18/18 

Point  of  Contact  (Name/Number):  Christy  Parsons  (734-214-4243)* 

*  Contact  Kathryn  Sargent  (734-214-4441)  if  need  response  on  1/19/18 

Title  of  Meeting:  Pre-Brief  for  HD  Gliders:  Part  II 

Purpose  of  Meeting:  To  walk  through  draft  materials  for  a  briefing  with  AA 
Wehrum  that  is  scheduled  for  1/30/18. 


EPA-1 9-01 26-A-000523 
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Priority  Status:  Critical  or  time  sensitive  — _X _ Less  Immediate 


Earliest  possible  date  for  meeting:  1/24/18 
Last  possible  date  for  meeting:  1/25/18 


If  the  meeting  is  critical,  please  explain  why:  We  need  to  review  draft  materials 
ahead  of  the  briefing  with  AA  Wehrum  on  1/30  (“last  possible  date”  provides  time 
for  revision  of  materials  and  sending  them  up  to  OAR  by  submission  deadline). 


Location  of  Meeting:  Ann  Arbor  (or  video  connection  with  DC) 


Length  of  Meeting:  1  hr 


Key  Participants:  (List  all  who  need  to  be  notified  of  the  meeting) 


Office/Organization  Email  Address  Number 

OTAQ  charnilev.william(cp.epa.gov  (734)  214-4466 

OTAQ  s grgegnt. ka.thryn(a), epa.gov  (734)  214-4441 

OTAQ  'nOsgn. brian(cp, epa.gov  (734)  214-4278 

OTAQ  moulis.charlesdp, epa.gov  (734)  214- 

4826 

OTAQ  IMAQMi QhlMy^ejlTh Sill  (734)  214-4243 
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OGC  'KatrnMMlEMMm  gd  (202)564-5584 

OGC  (Min,  David(a}.  ?ML  USl v  (202)564-1222 


NOTE:  All  briefing  materials  must  be  sent  by  4:00  PM  the  day  prior  in 
whatever  format  you  are  most  comfortable,  PPT  Slides  are  not  required.  If 
briefing  materials  are  not  submitted  by  4  pm,  the  meeting  will  be  rescheduled, 
unless  ap  (Briefing  Materials  are  to  be  sent  to: 

Ex.  6  -  Personal  Privacy  ). 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider 
Start  Date/Time:  Tue  9/4/2018  6:05:00 

End  Date/Time:  Tue  9/4/2018  6:55:00 


Reconsideration  (call-in 

PM 

PM 


Ex.  6  -  Personal  Privacy 
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From:  Stewart,  Gwen 

Location:  RM.  6520  DC/RM.  C-174  DOD  AA 

Importance:  Normal 

Subject:  Pre-Brief  for  HD  Gliders:  Part  II 
Start  Date/Time:  Thur  1/25/2018  6:30:00  PM 

End  Date/Time:  Thur  1/25/2018  7:30:00  PM 


MEETING  REQUEST: 


OTAO  MEETING  REQUEST  FORM 


Requesting  Meeting/Conference  Call  with:  Christopher  Grundler 
Send  form  to:  Gwen  Stewart  -  202  564-1682 

Date  of  this  Request:  1/18/18 

Point  of  Contact  (Name/Number):  Christy  Parsons  (734-214-4243)* 

*  Contact  Kathryn  Sargent  (734-214-4441)  if  need  response  on  1/19/18 

Title  of  Meeting:  Pre-Brief  for  HD  Gliders:  Part  II 

Purpose  of  Meeting:  To  walk  through  draft  materials  for  a  briefing  with  AA 
Wehrum  that  is  scheduled  for  1/30/18. 
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Priority  Status:  Critical  or  time  sensitive  — _X _ Less  Immediate 


Earliest  possible  date  for  meeting:  1/24/18 
Last  possible  date  for  meeting:  1/25/18 


If  the  meeting  is  critical,  please  explain  why:  We  need  to  review  draft  materials 
ahead  of  the  briefing  with  AA  Wehrum  on  1/30  (“last  possible  date”  provides  time 
for  revision  of  materials  and  sending  them  up  to  OAR  by  submission  deadline). 


Location  of  Meeting:  Ann  Arbor  (or  video  connection  with  DC) 


Length  of  Meeting:  1  hr 


Key  Participants:  (List  all  who  need  to  be  notified  of  the  meeting) 


Office/Organization  Email  Address  Number 

OTAQ  charnilev.william(cp.epa.gov  (734)  214-4466 

OTAQ  s grgegnt. ka.thryn(a), epa.gov  (734)  214-4441 

OTAQ  'nOsgn. brian(cp, epa.gov  (734)  214-4278 

OTAQ  moulis.charlesdp, epa.gov  (734)  214- 

4826 

OTAQ  IMAQMi QhlMy^ejlTh Sill  (734)  214-4243 


EPA-1 9-01 26-A-000528 
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OGC  'KatrnMMlEMMm  gd  (202)564-5584 

OGC  (Min,  David(a}.  ?ML  USl v  (202)564-1222 


NOTE:  All  briefing  materials  must  be  sent  by  4:00  PM  the  day  prior  in 
whatever  format  you  are  most  comfortable,  PPT  Slides  are  not  required.  If 
briefing  materials  are  not  submitted  by  4  pm,  the  meeting  will  be  rescheduled, 
unless  apj)royed  by  C  hris.  (Briefing  Materials  are  to  be  sent  to: 

Ex.  6  -  Personal  Privacy  )• 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and 
Start  Date/Time:  Tue  10/9/2018 

End  Date/Time:  Tue  10/9/2018 


Glider  Reconsideration  (call-in 
6:05:00  PM 
6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in !  Ex.  6  -  Personal  Privacy 

Start  Date/Time:  Wed  1/17/2018  2:05:00  PM  L - 

End  Date/Time:  Wed  1/17/2018  2:55:00  PM 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  1/17/2018  2:00:00  PM 

End  Date/Time:  Wed  1/17/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000532 


ED  001620  00001076-00001 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

.Subject:. .....Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in|  Ex.  6  -  Personal  Privacy 


j  Ex.  6  -  Personal  Privacy  j 

Start  Date/Time: 
End  Date/Time: 

1 _ _ _ 

Wed  1/3/2018  2:00:00  PM 

Wed  1/3/2018  2:55:00  PM 

I  am  on  leave  that  day  but  am  not  declining,  so  it  stays  on  my  calendar 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  1/3/2018  2:00:00  PM 

End  Date/Time:  Wed  1/3/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-inl  E"x:e”piS5Mi privacy']  code 
Start  Date/Time:  Wed  5/30/201 8  1 :00:00  PM 

End  Date/Time:  Wed  5/30/2018  1 :55:00  PM 
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From:  White,  Susan 

Location:  RM.  6520  DC/RM.  C-174  DOD  AA 

Importance:  Normal 

Subject:  Pre-Brief  for  HD  Gliders:  Part  II 
Start  Date/Time:  Thur  1/25/2018  3:00:00  PM 

End  Date/Time:  Thur  1/25/2018  4:00:00  PM 


MEETING  REQUEST: 


OTAO  MEETING  REQUEST  FORM 


Requesting  Meeting/Conference  Call  with:  Christopher  Grundler 
Send  form  to:  Gwen  Stewart  -  202  564-1682 

Date  of  this  Request:  1/18/18 

Point  of  Contact  (Name/Number):  Christy  Parsons  (734-214-4243)* 

*  Contact  Kathryn  Sargent  (734-214-4441)  if  need  response  on  1/19/18 

Title  of  Meeting:  Pre-Brief  for  HD  Gliders:  Part  II 

Purpose  of  Meeting:  To  walk  through  draft  materials  for  a  briefing  with  AA 
Wehrum  that  is  scheduled  for  1/30/18. 


EPA-1 9-01 26-A-000536 


ED  001620  00001083-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Priority  Status:  Critical  or  time  sensitive  — _X _ Less  Immediate 


Earliest  possible  date  for  meeting:  1/24/18 
Last  possible  date  for  meeting:  1/25/18 


If  the  meeting  is  critical,  please  explain  why:  We  need  to  review  draft  materials 
ahead  of  the  briefing  with  AA  Wehrum  on  1/30  (“last  possible  date”  provides  time 
for  revision  of  materials  and  sending  them  up  to  OAR  by  submission  deadline). 


Location  of  Meeting:  Ann  Arbor  (or  video  connection  with  DC) 


Length  of  Meeting:  1  hr 


Key  Participants:  (List  all  who  need  to  be  notified  of  the  meeting) 


Office/Organization  Email  Address  Number 

OTAQ  charnilev.william(cp.epa.gov  (734)  214-4466 

OTAQ  s grgegnt. ka.thryn(a), epa.gov  (734)  214-4441 

OTAQ  'nOsgn. brian(cp, epa.gov  (734)  214-4278 

OTAQ  moulis.charlesdp, epa.gov  (734)  214- 

4826 

OTAQ  IMAQMi QhlMy^ejlTh Sill  (734)  214-4243 
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EPA-HQ-20 1 8-002 121  Production  Set  #2 


OGC  'KatrnMMlEMMm  gd  (202)564-5584 

OGC  (Min,  David(a}.  ?ML  USl v  (202)564-1222 


NOTE:  All  briefing  materials  must  be  sent  by  4:00  PM  the  day  prior  in 
whatever  format  you  are  most  comfortable,  PPT  Slides  are  not  required.  If 
briefing  materials  are  not  submitted  by  4  pm,  the  meeting  will  be  rescheduled, 
unless  approved  by  Chris.  (Briefing  Materials  are  to  be  sent  to: 

Ex.  6  -  Personal  Privacy  [)• 
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From:  Lewis,  Josh  , - 

Location:  WJC-N  5400  +  Video  with  AA  +  Dial:  3  Ex.  6  -  Personal  Privacy  j 

Importance:  High  '  J 

Subject:  Canceled:  HD  Gliders:  Part  I 

Start  Date/Time:  Mon  1/22/2018  6:00:00  PM 

End  Date/Time:  Mon  1/22/2018  7:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  l.docx 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 


EPA-1 9-01 26-A-000539 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (<[ _ 


Start  Date/Time: 
End  Date/Time: 


Wed  5/30/2018  1:00:00  PM 
Wed  5/30/2018  1:55:00  PM 


EPA-1 9-01 26-A-000540 
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From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +  Dial:  \ _ Ex.  6  -  Personal  Privacy 

Importance:  Normal 

Subject:  HD  Gliders:  Part  II 

Start  Date/Time:  Tue  1/30/2018  6:00:00  PM 

End  Date/Time:  Tue  1/30/2018  7:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  2  (002).docx 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 


EPA-1 9-01 26-A-000541 
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From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +  Dial 

Importance:  Normal 

Subject:  HD  Gliders:  Part  I 

Start  Date/Time:  Mon  1/22/2018  6:00:00  PM 

End  Date/Time:  Mon  1/22/2018  7:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  l.docx 


Ex.  6  -  Personal  Privacy 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 


EPA-1 9-01 26-A-000542 
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From:  Yanca,  Catherine 

Location:  N158 

Importance:  Normal  ... _ 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in;  Ex.  6  -  Personal  Privacy  i) 
Start  Date/Time:  Wed  5/30/201 8  1 :00:00  PM 

End  Date/Time:  Wed  5/30/2018  1 :55:00  PM 


EPA-1 9-01 26-A-000543 


ED  001620  00001092-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Wed  2/14/2018  4:05:00  PM 
Wed  2/14/2018  4:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000544 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-inj 


Start  Date/Time: 
End  Date/Time: 


Wed  5/30/2018  1:00:00  PM 
Wed  5/30/2018  1:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000545 


ED  001620  00001094-00001 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  2/14/2018  4:05:00  PM 

End  Date/Time:  Wed  2/14/2018  4:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000546 


ED  001620  00001095-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Wed  1/17/2018  2:00:00  PM 
Wed  1/17/2018  2:55:00  PM 


Ex.  6  -  Personal  Privacy 


EPA-1 9-01 26-A-000547 


ED  001620  00001096-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Cullen,  Angela 

Location:  N158 

Importance:  Normal  _ _ _ 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in!  Ex  6  -  Personal  PfivaCV  ■ 

Start  Date/Time:  Wed  1/3/2018  2:00:00  PM  * - - - 

End  Date/Time:  Wed  1/3/2018  2:55:00  PM 


EPA-1 9-01 26-A-000548 


ED  001620  00001097-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Sutton,  Tia[sutton.tia@epa.gov];  Meekins,  Tanya[Meekins.Tanya@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov]; 

Moulis,  Charles[moulis.charies@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov] 

From:  charmiey.william@epa.gov 

Sent:  Thur  12/21/2017  1:11:32  PM 

Subject:  Fwd:  Glider  NPRM  Comment  Deadline  Extension  Request 

ALA  Extension  Letter  122Q17.pdf 

ATT00001.htm 


Tia 

AA  Wehrum  received  the  attached  letter  yesterday  from  ALA  requesting  an  extension. 


Ex.  5  -  Deliberative  Process 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Grundler,  Christopher"  <grundler.christopher@epa.gov> 

Date:  December  20,  2017  at  6:55:19  PM  EST 

To:  "Charmley,  William"  <charmlev.william@epa.gov> 

Subject:  Fwd:  Glider  NPRM  Comment  Deadline  Extension  Request 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 

Begin  forwarded  message: 


From:  "Wehrum,  Bill"  <Wehrum .Bill@epa.gov> 

Date:  December  20,  2017  at  6:53:07  PM  EST 

To:  "Lewis,  Josh"  <Lewis. Josh@epa. gov>.  "Gunasekara,  Mandy" 

<Gunasekara.Mandv@epa.gov>.  "Grundler,  Christopher" 

<grundler.christopher@epa.gov> 

Subject:  Fwd:  Glider  NPRM  Comment  Deadline  Extension  Request 
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FYI 


Bill  Wchnim 

Assistant  Administrator 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 

(202)  564-7404 

Begin  forwarded  message: 


From:  Paul  Billings  <Paul.Billings@lung.org> 

Date:  December  20,  2017  at  5:12:13  PM  EST 
To:  "wehrum.bill@epa.gov"  <wehrum.bill@epa. gov> 

Subject:  Glider  NPRM  Comment  Deadline  Extension  Request 


Mr.  Well  rum: 


Attached  please  find  my  letter  requesting  a  60-day  extension  of  the  January  5, 
2018,  comment  deadline  on  the  proposed  rule  “Repeal  of  Emission  Requirements 
for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits”  (Docket  ID  No. 
EPA-HQ-OAR-20 14-0827)  to  March  5,  2018. 


Thank  you  for  your  consideration  of  this  request.  I  am  happy  to  answer  any 
questions. 


Paul  Billings 

National  Senior  Vice  President,  Advocacy 
American  Lung  Association 

202-785-3355 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in 

Start  Date/Time:  Wed  1/3/2018  2:00:00  PM 

End  Date/Time:  Wed  1/3/2018  3:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Barnes,  Taryn[Barnes. Taryn@epa.gov];  Cook,  Leiia[cook.lei!a@epa.gov];  Davis, 

Theresa[Davis. Theresa@epa.gov];  Derksen,  Kimberiy[derksen. kimberiy@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kiiza,  Frances[K!iza. Frances@epa.gov];  Lay, 

Audrey[iay. audrey@epa.gov];  OAR-OTAQ-ASD[OAROTAQASD@e pa.gov];  Saiazar-Greene, 
Nataiie[saiazar-greene. nataiie@epa.gov];  Shaffer,  Patricia[Shaffer.Patricia@epa.gov];  Soth, 
Judith[Soth.Judith@epa.gov];  Stewart,  Gwen[Stewart.Gwen@epa.gov];  Umstead, 
Jami[umstead.jami@epa.gov];  White,  Susan[white. susan@epa.gov] 

From:  Gonzaiez,  Gail 

Sent:  Mon  12/18/2017  1:51:41  PM 

Subject:  Bill's  Calendar  for  Today,  Monday,  December  18,  201 7 


Bill's  Calendar 

On  Monday,  December  18,  2017 


9:00  AM  -  10:00  AMFeedback  on  FCA  Comments 

N158 

Bill  Charmley 

10:30  AM  -  10:45  AM  Concur  w/N  atalie 
N 1 65 

Bill  Charmley 

1 1:00  AM  -  12:00  PMLight-Dutv  GHG  Bi-Weekly 

N158 

Bill  Charmley 

1 :05  PM  -  1 :55  PMHD  Trailer  and  Glider  Reconsideration 
N158  . .  "  ””” 

Bill  Charmley 
2:00  PM  -  2:55  PMGeneral 

N165 

Bill  Charmley 

3:00  PM  -  4:00  PMMonthlv  OTAQ/ARB  Senior  Leadership  Coordination 

C174~ 

Chris  Grundler 

4:15  PM  -  5:15  PMHeavy  Duly  Vehicle  NOx  Update 

C174^~ 

Chris  Grundler 


Ex.  6  -  Personal  Privacy 
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Ex.  6  -  Personal  Privacy 
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From:  Sargeant,  Kathryn 

Location:  N158 

Importance:  Normal  , 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-id  Ex.  ®  "  Personal  Privacy 


Start  Date/Time: 
End  Date/Time: 


Thur  1/18/2018  7:05:00  PM 
Thur  1/18/2018  7:55:00  PM 


EPA-1 9-01 26-A-000555 


ED  001620  00001104-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal  f  "  j 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-iii  Ex.  6  -  Personal  Privacy  | 

Start  Date/Time:  Thur  1/18/2018  7:05:00  PM  1 - ! 

End  Date/Time:  Thur  1/18/2018  7:55:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  1/18/2018  7:05:00  PM 

End  Date/Time:  Thur  1/18/2018  7:55:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  12/8/2017  7:25:21  PM 

Subject:  RE:  today 


Great,  thanks 


From:  Charmley,  William 

Sent:  Friday,  December  08,  2017  1:49  PM 

To:  Hengst,  Benjamin  <Hengst. Benjamin@epa.gov> 

Subject:  Re:  today 


Ben 


I  invited  Kathryn  to  this  as  the  scheduler  mentioned  the  Glider  FOIA 
Sent  from  my  iPhone 

On  Dec  8,  2017,  at  1 1:55  AM,  Hengst,  Benjamin  <Hengst. Benjamiri@epa.gov>  wrote: 

Bill — I  sent  you  a  scheduler  for  a  2:30  discussion  on  Gliders.  Hopefully  you  can  make 
it — there’s  one  other  quick  thing  it  would  be  good  to  chat  about  then,  too.  Ben 
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From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +  [  Ex.  6  -  Personal  Privacy 

Importance:  Normal 

Subject:  HD  Gliders:  Part  II 

Start  Date/Time:  Tue  1/30/2018  6:00:00  PM 

End  Date/Time:  Tue  1/30/2018  7:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  2  (002).docx 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 
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From:  Atkinson,  Emily 

Location:  WJC-N  5400  +  Video  with  AA  +  j  _ 

Importance:  Normal 

Subject:  HD  Gliders:  Part  I 

Start  Date/Time:  Mon  1/22/2018  7:00:00  PM 

End  Date/Time:  Mon  1/22/2018  8:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  l.docx 


Ex.  6  -  Personal  Privacy 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 


EPA-1 9-01 26-A-000560 


ED  001620  00001112-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Hengst,  Benjamin 

Location:  Chris  G's  offices  in  DC  and  AA  (Cl  74) 

Importance:  Normal 

Subject:  Glider  FOIA 

Start  Date/Time:  Fri  1 2/8/201 7  7:30:00  PM 

End  Date/Time:  Fri  1 2/8/201 7  8:00:00  PM 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in  I  Ex  6  -  Personal  Privacy 

Start  Date/Time:  Wed  1/17/2018  2:00:00  PM  1 - ' - - - - 

End  Date/Time:  Wed  1/17/2018  3:00:00  PM 
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To:  Barnes,  Taryn[Barnes. Taryn@epa.gov];  Cook,  Leiia[cook.lei!a@epa.gov];  Davis, 

Theresa[Davis. Theresa@epa.gov];  Derksen,  Kimberiy[derksen. kimberiy@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kiiza,  Frances[K!iza. Frances@epa.gov];  Lay, 

Audrey[iay. audrey@epa.gov];  OAR-OTAQ-ASD[OAROTAQASD@e pa.gov];  Saiazar-Greene, 
Nataiie[saiazar-greene. nataiie@epa.gov];  Shaffer,  Patricia[Shaffer.Patricia@epa.gov];  Soth, 
Judith[Soth.Judith@epa.gov];  Stewart,  Gwen[Stewart.Gwen@epa.gov];  Umstead, 
Jami[umstead.jami@epa.gov];  White,  Susan[white. susan@epa.gov] 

From:  Gonzaiez,  Gail 

Sent:  Thur  12/7/2017  3:18:20  PM 

Subject:  Bill's  Calendar  for  Today,  Thursday,  December  7,  2017 


Bill's  Calendar 

On  Thursday,  December  7,  2017 


9:00  AM  -  10:00  AMGeneral  Division  Management  x3 

N165 

Bill  Charmley 

9:00  AM  -  1 :00  PMMeeting  with  Boeing  and  GE 

Cl  26 

Bill  Charmley 

11:30  AM  -  12:30  PMQTAQ  Fuels  Weekly 
C174 

Bill  Wehrum 

1 :05  PM  -  1 :55  PMHD  NOx  Bi-Weekly 

N158 

Bill  Charmley 

3:00  PM  -  4:00  PMHD  Trailer  and  Glider  Reconsideration 

N158 

Bill  Charmley 


Ex.  6  -  Personal  Privacy 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal 

Subject:  Meeting  Forward  Notification:  HD  Trailer  and  Glider  Reconsideration  (call-in  866-299-3188; 
code  734-214-4243#) 

Start  Date/Time:  Mon  12/18/2017  6:05:00  PM 

End  Date/Time:  Mon  12/18/2017  6:55:00  PM 

Your  meeting  was  forwarded 

Parsons.  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 

HD  Trailer  and  Glider  Reconsideration  (call-in  866-299-3188;  code  734-214-4243#) 

Meeting  Time 

Monday,  December  18,  2017  1:05  PM-1:55  PM. 

Recipients 

Hover.  Marion 

All  times  listed  are  in  the  following  time  zone:  (UTC . 05:00)  Eastern  Time  (US  &.  Canada) 

Sent  by  Microsoft  ExchsnQe  Server 
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IMPLEMENTATION  OF  MEDIUM- AND 


Brian  Nelson,  Dire 

Heavy-Duty  Onroad  &  Nonroad  Center 
Assessment  &  Standards  Division 
U.S.  EPA  Office  of  Transportation  and  Air  Quality 


Maurice  Hicks,  Senior  Compliance  Enginee 
Enforcement  Fuel  Efficiency  Group 
Office  of  Vehicle  Safety  Compliance 
National  Highway  and  Traffic  Safety  Administration 


A 
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Implementation  of  Heavy-Duty  GHG  Phases  1  &  2 


Status  of  Phase  2  Gliders  &  Trailers 


The  Future  -  Highway  Heavy-Duty  NOx  Emissions 


SAE  INTERNATIONAL 
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U.S.  Transportation  Sector  Ener 


I 


Heavy-duty 
vehicles  are 
responsible 
for  about  one 
fifth  of  the 
energy  use 
and  GHG 
emissions 
from 

transportation 

sources 


W 


■Jr 

— y 


i  Light-Duty  Vehicles 


Heavy-Duty  Trucks  and  Buses 


■  Aircraft 


|  Ships  and  Boats 


Rail 


Source: 

U.S.  Energy  lnforrr^Jj|ij^r  (Motorcycles,  Pipelines,  Lubricant 
Administration 

Annual  Energy  Outlook  2014 


SAE  INTERNATIONAL 
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Federal  HD  Reaulation:  Phase  1  Standard: 


Phase  1  first-ever  heavy-duty  fuel  efficiency  and  GHG  standards 
. . be  fuli\ 


began  in  2014  and  will 


iy  phased  in  by  2018 


■  A  coordinated  national  program:  manufacturers  produce  a  single  fleet  to 
comply  with  all  federal  standards  California  aligned  with  Phase  1  federal 
standards* 

■  Manufacturers  are  complying  with  “off-the-shelf  technologies 

■  Very  cost-effective  technologies  lead  to  fuel-savings  greater  than  the 
technology  cost — all  standards  “pay  back” 

Phase  1  implementation  for  MYs  2014-16  is  successful! 

■  Market  very  accepting,  no  evidence  of  “pre-buy” 

■  Sales  higher  than  before  Phase  1  began  and  continue  to  increase 

■  All  tractors,  vocational  vehicles  and  their  diesel  engines  are  in  compliance 

'  Manufacturers  should  continue  submitting  the  required  data  to  EPA  for  both 
agencies 


SAE  INTERNATIONAL 
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Federal  Phase  2  Standard: 


■  The  Phase  2  program  built  on  the  success  of  Phase  1,  with 
similar  design  and  vehicle  categories  -  and,  for  the  first  time, 
included  fuel  efficiency  standards  for  trailers 


65%  of  HD  Fuel 
Consumption  and  GHG 
Inventory  (together) 

x 


;7' 


railers  Pulled  b^\ 


^combination  TractorsS 

(currently  unregulated 
Federally) 


Scational  Vehicfe&x^ 
21%  of  HD  Fuel 
Consumption  and  GHG 
Inventory 


Standards  in  g/ton-mile 
and  gallons/1000  ton-miles 


Standards  in  g/ton-mile 
and  gallons/1000  ton-miles 


Standards  in  g/mile 
and  gallons/100  miles 
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LO 
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o 
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Proposed  Phase  2  Standards:  Seament  Details 


Combination  Tractors 

■  Standards  differ  by  vehicle  weight  class,  roof  height,  and  cab  type 

■  New  for  Phase  2:  separate  standards  for  heavy-haul  tractors  (i.e.,  combined  weight  rating  over  120,000 
lbs) 

Trailers  Pulled  by  Combination  Tractors 

■  Standards  apply  to  certain  trailer  types  in  2018  and  extend  to  more  types  in  2021 

■  The  2027  standards  apply  to: 

■  Long-box  highway  (dry  and  refrigerated);  short-box  highway  (dry  and  refrigerated);  non-box  highway 

Pickups/Vans 

■  Like  Phase  1 ,  standards  in  the  form  of  target  curves  based  vehicle’s  payload,  towing  capabilities,  and  4- 
wheel  drive 

■  Average  emission  and  fuel  consumption  rates  applicable  to  each  manufacturer  depend  on  the 
manufacturer’s  sales  mix 


SAE  INTERNATIONAL 
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Proposed  Phase  2  Standards:  Seament  Details 


Vocational  Vehicles 

■  Proposing  subcategories  based  on  vehicle  weight  class  and  driveline  specs:  Regional,  Multi-Purpose, 
Urban 

■  Separate  vehicle  standards  depending  on  whether  engine  is  SI  or  Cl 

■  Separate  standards  for  emergency  vehicles 

■  Requesting  comment  on  how  to  structure  Phase  2  for  specialty  vehicles  such  as  motor  homes  & 
buses 

Engines 

■  Like  Phase  1 ,  proposing  separate  standards  for  tractor  and  vocational  engines 

■  Proposing  a  revised  test  cycle  weighting  for  tractor  engines  to  better  reflect  actual  in-use  operation 

Other 

■For  natural  gas-fueled  vehicles,  largely  continuing  the  Phase  1  approach  but  proposing  to  require 
additional  on-vehicle  evaporative  and  refueling  controls  to  prevent  natural  gas  leaks 

■We  are  not  proposing  new  NOx  standards 


SAE  INTERNATIONAL 
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Phase  2  Proaram  Hiahliaht 


m 


Proposed  Phase  2  standards  phase  in  from  2018  to  2027 

■  Standards  would  begin  in  2018  for  trailers  and  in  2021  for  other  categories 

■  All  standards  increase  incrementally  in  2024  and  are  fully  phased  in  by  2027 

■  Long  lead  time  important  for  ensuring  reliability  and  durability 

Recognizing  the  unique  nature  of  the  industry,  the  Phase  2  includes 
important  compliance  flexibilities  to  manufacturers,  e.g., 

■  Averaging,  banking  and  trading  program  (ABT) 

■  1-year  delay  for  small  businesses 


■  Program  includes  proposed  improvements  to  computer  simulation 
compliance  program  to  recognize  new  technologies  and  better  reflect  real 
world  driving 

SAE  INTERNATIONAL  8 
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Sianificant  Testina  to  Support  Phase 


i wm  % '  mmsm 


Hundreds  of 
Coastdown, 
CFD  and 
Wind  Tunnel 
Aerodynamic 
Tests 


Tire  Rolling 


Hundreds 
of  Tires 


illllll 


3  Years  of  Engine 
&  Powertrain 
Testing  at  EPA, 
Southwest 
Research  Institute, 
Oakridge  National 


Over  500  Heavy-Duty 
Truck  Chassis  Tests 
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Addina  It  Up:  Phase  2  Fuel  Savinas  and  Be 


Phase  2  would  save  operators 
money,  with  about  $170  billion 
in  fuel  savings  over  the  lifetime 
of  the  vehicles  sold  under  the 
program 

■  Bringing  down  the  costs  of 
transporting  freight 

■  Benefiting  both  businesses  and 
consumers 

The  proposed  standards  would 
result  in  approximately  $230 
billion  in  net  lifetime  benefits, 
while  costing  the  affected 
industry  about  one-tenth  that 
amount 


1  billion  metric  tons 

(CC>2-equiva!ent) 

1.8  billion  barrels  of  oil 

Billions  of  2012$ 

$170 

$25 

$230 
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Phase  2  Collaboration 


■  An  important  goal  of  Phase  2  was  to  have  federal 
standards  that  would  help  manufacturers 
continue  to  build  a  single  fleet  of  vehicles  and 
engines 

■  The  final  program  fully  harmonized  EPA  and  NHTSA 
standards 

■  EPA  and  NHTSA  worked  closely  with  the  California  Air 
Resources  Board  on  the  final  rule 

■  All  three  agencies  were  committed  to  the  final  goal  of  a 
single  national  program 


SAE  INTERNATIONAL 
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Heavv-dutv  Phase  2 
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‘It’s  a  win-win  for  our  industry,  our  customers,  and 
communities  -  reducing  emissions  and  saving  fuel 
and  money  CEO,  Waste  Management 


significant  operational  savings.  These  new 
standards  ensure  that  we  both  satisfy  custom 
and  protect  the  environment.”  CEO,  Eaton 


America’s  efforts  to  address  climate  change,  reduce  oil 
use,  and  strengthen  our  economy.”  President, 


“Th.  . 


“  ...  Our  industry  has  worked  closely  with  both  the  Environmental 
Protection  Agency  and  the  National  Highway  Traffic  Safely 
Administration  over  the  past  three-and-a-half  years  to  ensure 
these  fuel  efficiency  and  greenhouse  gas  standards  took  into 
account  the  -wide  diversity  of  equipment  and  operations  across 
the  trucking  sector.”  CEO,  American  Trucking 
Associations 
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EPA  received  &  responded  to 
petitions  for  reconsideration  of  the 
Phase  2  trailer  program  and  the 
Phase  2  requirements  for  glider 
vehicles 

EPA  has  proposed  a  new  rulemaking 
to  revisit  those  requirements 

Public  hearing  on  NPRM  for  gliders 
was  held  @  EPA  HQ  on  Dec.  4, 

2017 

NHTSA  has  elected  to  not  include 
gliders  in  the  Phase  2  program 


SAE  INTERNATIONAL 
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•  Require  that  new  glider  vehicles  meet  same  standards  as  other  new 
vehicles  and  engines  (including  NOx  and  PM  standards) 

•  Based  on  input  from  the  Small  Business  Advocacy  Review  Panel  and 
the  public,  EPA  provided  exceptions: 

•  No  restrictions  for  gliders  using  2010  and  later  engines 

•  Limited  allowance  for  assemblers  that  are  small  businesses  to  install  older, 
high-emitting  engines  (generally  based  on  past  production,  but  not  allowed  to 
exceed  300  per  year) 

•  Could  allow  up  to  1500  exempt  gliders  per  year  with  pre-2010  engines 

•  These  provisions  were  projected  to  reduce  ambient  levels  of  ozone 
and  particulate  matter  and  deliver  annual  health-related  benefits  in 
excess  of  $5  billion 
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Air  Quality:  Significant  Progress.  But  More  Work  To  D 


“Our  Nation’s  Air:  Status  and  Trends  1990  Through  2016”  -  epa  August  201 7  Report 

■  Lead  (3-month  average)  A 99  % 

■  Carbon  monoxide  (8-hour)  i  71  % 

■  Sulfur  dioxide  (1-hour)  i  85  % 

■  Nitrogen  dioxide  (annual)  i  56% 

*  Ground-level  ozone  (8-hour)  l  22  % 

■  Coarse  Particulate  Matter  (24-hour)  -l  39  %  and  Fine  Particulate  Matter  (24-hour)  44  % 

“Despite  this  success,  there  is  more  work  to  be  done,’’  said 
EPA  Administrator  Scott  Pruitt.  “Nearly  40  percent  of 
Americans  are  still  living,  in.  areas  c  /  as  ‘non-t  ljnmenV 

for  failing  to  achieve  national  standards.  EPA  will  continue  to 
work  with  states,  tribes,  and  local  air  agencies  to  help  more 
areas  of  the  country  come  into  compliance.” 
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Highway  Heavy-duty  Diesel  NOx  Contribution  to  Ozon 
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Primary  PM 

(directly  emitted) 


Secondary  PM 


Onroad  Light-Duty 


Onroad  Heavy-Duty  Diesel 


202S  Annual  Average  •  Onroad  light  duty  Secondary  t> 


2023V1  SEC  24 hr  LST  yeariyavg  LST  onroad  haavy  duty  dies**!  yearly  2011 


J  ■ 


a  t  3#* 


ug/m3 

ED  Oto  2.00e-03- 
r~n  2  00e-03  to  4  00e-03 
■Bl  4  00e-03  to  6.00e-03 
KB  6  00e-03  to  9.00e~03 
9  00e-03  to  1.00e-02 
1  1.00e-02  to  0.030 
EZ3  0  030  to  0.050 
EE2  0.050  to  0.100 
E3  0  100  to  0.50 
CZ3  0.50  to  0.90 
El  0.90  to  2,0 
CH3  2  0  to  5.0 
CS3  5  Oto  9.0 
wm  9.0  to  12.0 


Includes  both 
secondary  organic 
and  inorganic  aeroso 
species 
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Actions  on  Hiahwav  Heavv-dutv  NOx 


I  (June  2016) 

Detailed  request  from  -  20  state  and  local  air  quality  agencies  for  EPA  to 
set  new  NOx  standards 


(Sept -Nov  2016) 

■  EPA  spoke  with  >  30  companies/trade  associations,  NGOs,  and 
state/local/tribal  groups 

(Dec  2016) 

■  EPA  will  initiate  work  necessary  to  develop  a  comprehensive,  national  HD 
NOx  reduction  program  with  California  and  other  stakeholders 
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OAR  Meeting  Request  Form 
For  Bill  Wehrum 


Date  of  this  Request:  1/4/18 

Scheduling  Point  of  Contact:  Christy  Parsons  or  Chuck  Moulis 
Technical  Point  of  Contact:  Christy  Parsons  or  Chuck  Moulis 
Subject:  HD  Gliders:  Part  II 


Purpose: 

This  is  Part  2  of  a  2-part  briefing. 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 


Next  ADP  Milestone:  N/A 


#  If  applicable,  due  date  to:  OP  /  /  (_  days  review);  OMB:  /  /  (  expected  date  of  OMB 

clearance); 

#  Legal  deadline:  (specify  court-ordered,  settlement  agreement,  court  promise,  etc.) 

#  Other  firm  deadline: 


First  possible  date  for  meeting:  1/18/18 
Last  possible  date  for  meeting:  1/3 1/18 
Duration:  1  hr 

Requested  Audio  /  Video  (. Mark  with  u X ”  if  requested) 

X _ Video  Location(s):  Ann  Arbor  and  DC 

List  video  locations  needed  (e.g.,  RTF,  DC,  Regions)  -  HQ  will  set  up  a  bridge  if  needed 
X  HQ  Conference  Line: 

If  requested,  HQ  staff  will  provide  in  meeting  invite 

Invitees  (please  list  by  Office  and  in  Outlook  format,  e.g.  Last,  First): 

Please  include  the  key  OGC  and/or  Regional  representatives  as  appropriate.  Only  key  invitees  are  listed  by  office; 


others  are  Cc: 

Office/Ore 

Name  (Last,  First) 

OAR/OTAQ 

Grundler,  Christopher 

OAR/OTAQ 

Charmley,  William 

OAR/OTAQ 

Sargeant,  Kathryn 

OAR/OTAQ 

Nelson,  Brian 

OAR/OTAQ 

Moulis,  Charles 

OAR/OTAQ 

Parsons,  Christy 

OAR/OTAQ 

Hengst,  Benjamin 

OAR/OTAQ 

Sutton,  Tia 

OAR/OGC 

Kataoka,  Mark 

OAR/OGC 

Orlin,  David 
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HO  Meeting  Briefing  Materials:  Must  provide  to  OAR  10  by  4:00pm,  1  day  before  meeting 
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VIA  ELECTRONIC  SUBMISSION 

The  Honorable  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
1200  Pennsylvania  Ave.,  N.W. 
Washington,  DC  20460 


Attn:  EPA-HQ-OAR-2014-0827 

RE:  Comments  on  the  Environmental  Protection  Agency’s  Proposed  Rule,  Repeal  of 

Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  82  Fed. 
Reg.  53,442  (November  16, 2017) 


Cleanup  North  Brooklyn  respectfully  submits  these  comments  on  the  Environmental  Protection 
Agency  (“EPA”)’s  Proposed  Rule,  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits,  82  Fed.  Reg.  53,442  (November  16,  2017)  (“Proposed  Repeal”). 

Cleanup  North  Brooklyn  opposes  the  Proposed  Repeal  because  it  would  be  deeply  damaging  to 
the  health  of  families  and  children  in  our  community.  The  Proposed  Repeal  would  allow  “glider 
trucks”  to  skirt  pollution  standards  that  all  other  new  freight  trucks  must  comply  with,  allowing 
dangerous  air  pollution  to  go  unchecked. 

“Glider”  trucks  are  new  freight  trucks  built  with  an  old  engine  inside.  The  Proposed  Repeal 
would  allow  these  highly  polluting  freight  trucks  to  be  sold  without  any  modem  pollution 
controls,  creating  even  greater  burdens  on  communities,  such  as  ours,  already  dealing  with  the 
severe  consequences  of  high  amounts  of  truck  traffic  and  related  air  pollution.  The  latest  testing 
from  EPA  indicates  that  uncontrolled  glider  trucks  emit  enormous  amounts  of  pollution:  nitrogen 
oxide  emissions  (a  key  cause  of  smog)  were  as  much  as  43  times  higher  than  freight  trucks  with 
new  engines,  and  particulate  (commonly  known  as  soot)  emissions  ranged  as  much  as  450  times 
higher.1 

EPA  previously  estimated  that,  if  not  regulated,  by  2025  glider  vehicles  would  comprise  only  5% 
of  the  heavy  trucks  on  the  road  but  would  account  for  one  third  of  all  NOx  and  PM  emissions 
from  the  heavy  truck  fleet,  because  of  their  dramatically  higher  pollution  rates.2 


1  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  page  3,  Docket  No.  EPA-HQ-OAR-2014-0827-2417. 

2  81  Fed.  Reg.  at  73,943  (October  25,  2016). 
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The  impacts  of  this  increased  toxic  air  pollution  will  disproportionally  impact  our  already 
environmentally  burdened  community.  Low-income  communities  of  color  such  as  ours  are  often 
sited  near  roadways,  ports,  and  facilities  that  bring  in  high  flows  of  freight  truck  traffic,  and  often 
face  severe  health  disparities  as  a  result.3  Alarmingly,  EPA  completely  failed  to  provide  an 
environmental  justice  analysis  for  this  Proposed  Repeal  as  required  by  Executive  Order  12898  4, 
stating  “We  have  not  evaluated  the  impacts  on  minority,  low-income  or  indigenous  populations 
that  may  occur  as  a  result  of  the  proposed  action  to  rescind  emissions  requirements  for  heavy- 
duty  glider  vehicles  and  engines.”5  Incredibly,  EPA  even  failed  to  provide  any  information 
or  analysis  on  the  overall  emissions  impact  expected  from  this  proposed  rollback. 

By  not  providing  this  analysis,  EPA  has  deprived  the  public  of  information  about  how  this  rule 
would  disproportionately  impact  certain  communities,  and  has  limited  the  ability  of  communities 
to  provide  informed  comment.  It  is  essential  that  EPA  conduct  the  required  analysis  to 
understand  the  true  impacts  of  the  Proposed  Repeal,  and  how  those  impacts  would  be  distributed 
across  populations,  and  consider  these  findings  in  its  decision. 

Below  we  provide  greater  detail  on  the  enormous  existing  burden  that  freight  truck  traffic 
pollution  already  poses  for  our  communities.  Because  EPA  has  inexplicably  failed  to  assess  how 
the  glider  rollback  would  impact  air  pollution  or  environmental  justice,  we  are  unable  to  state 
with  specificity  how  much  these  pollution  burdens  would  be  worsened  if  emission  limits  for 
glider  trucks  are  rolled  back — but  it  is  clear  that  the  impact  would  be  substantial. 

Families  living  in  neighborhoods  like  North  Brooklyn  are  hit  hardest  by  the  effects  of  diesel  fuel 
soot  from  garbage  trucks.  It’s  because  these  residents  live  as  close  as  a  half  block  away  from 
waste  transfer  stations.  Apartment  buildings  that  are  in  close  proximity  to  the  stations  house 
children  that  are  more  likely  to  be  dependent  on  inhalers  to  mitigate  their  respiratory  problems. 
Our  children’s  respiratory  problems  are  exacerbated  by  packer  trucks  that  idle  in  front  of  our 
neighborhood  stoops  and  pump  and  increased  amount  of  PM  2.5  into  our  local  air.  These 
privately  owned  trucks  often  have  poorly  maintained  engines  and  residents  can  see  black  soot 
coming  from  their  exhaust  pipes. 

Worse,  the  owners  of  the  Waste  Transfer  stations  do  nothing  to  alert  the  drivers  of  the  law.  Idling 
for  over  3  minutes  is  not  permitted  yet  these  trucks  are  often  left  unattended  as  they  idle  for  up  to 


3  See,  e.g.,  Douglas  Houston,  Margaret  Krudysz,  and  Arthur  Winer ,  Diesel  Truck  Traffic  in  Low-Income  and  Minori¬ 
ty  Communities  Adjacent  to  Ports,  Transportation  Research  Record:  Journal  of  the  Transportation  Research  Board, 
No.  2067,  Transportation  Research  Board  of  the  National  Academies,  Washington,  D.C.,  2008,  pp.  38-46  at  39, 
https://escholarsliip.org/uc/item/0pk400m7  “(Minority  and  high-poverty  neighbor-hoods  in  Southern  California  bear 
more  than  twice  the  level  of  traffic  density  as  the  rest  of  the  region,  suggesting  that  these  communities  may  be  dis¬ 
proportionately  exposed  to  concentrated  near-roadway  air  pollu-tion.  Such  exposures  often  occur  in  the  context  of 
structural  inequal-ities,  including  racial  segregation,  a  lack  of  economic  opportunity,  disinvestment,  and  declining 
property  values.”) 

4  59  Fed.  Reg.  7,629  (Feb.  16,  1994). 

5  82  Fed.  Reg.  53,442,  53,448  (Nov.  16,  2017). 
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30.  In  a  a  single  week,  Cleanup  North  Brooklyn  found  63  idling  violations  by  trucks  visiting  one 
waste  transfer  station  alone.  The  lax  enforcement  of  these  truckers  by  privately  owned  waste 
transfer  stations  and  by  regulators  is  visibly  harmful  to  our  community.  By  allowing  these  Glider 
trucks  to  exist  it  will  only  add  more  soot  and  ultimately  put  the  profits  of  these  privately  owned 
companies  before  the  safety  of  our  residents.  This  will  be  in  communities  that  already  shoulder 
the  burden  of  waste  for  the  rest  of  New  Yorkers.  For  how  many  decades  will  three  New  York 
communities  bear  the  burden  for  all  of  New  York’s  trash  export?  It  is  clear  that  we  need  to 
continue  to  change  the  laws  to  protect  families  living  near  waste  trader  stations  and  to  spread  the 
environmental  burden  of  garbage  export  to  all  New  Yorkers.  However  repealing  the  Emission 
Requirements  for  Glider  Vehicles  will  move  New  York  in  the  wrong  direction,  adding  insult  to 
injury  and  ensuring  that  environmental  justice  moves  further  from  the  reach  of  our  low  income 
communities  in  North  Brooklyn  and  across  the  greater  New  York. 


Ben  Weinstein 


Jen  Chantrtanapichate 


Cleanup  North  Brooklyn 
cleanupnbk.org 
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Below  we  provide  greater  detail  on  the  enormous  existing  burden  that  freight  truck  traffic 
pollution  already  poses  for  our  communities.  Because  EPA  has  inexplicably  failed  to  assess  how 
the  glider  rollback  would  impact  air  pollution  or  environmental  justice,  we  are  unable  to  state 
with  specificity  how  much  these  pollution  burdens  would  be  worsened  if  emission  limits  for 
glider  tracks  are  rolled  back — but  it  is  clear  that  the  impact  would  be  substantial. 
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^  AMERICAN  LUNG  ASSOCIATION 


Harold  P.  Wimmer  December  20, 2017 

National  President  and 

CEO  The  Honorable  William  Wehrum 

Assistant  Administrator  for  Air  and  Radiation 
U.S.  Environmental  Protection  Agency 
1200  Pennsylvania  Ave.,  NW 
Washington,  DC  20460 

Re:  Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits  -  60-day  comment  deadline  extension  request 
Docket  ID  No.  EPA-HQ-OAR-2014-0827 

Dear  Mr.  Wehrum: 

The  American  Lung  Association  respectfully  requests  a  60-day 
extension  of  the  January  5, 2018,  comment  deadline  on  the  proposed 
rule  “Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits”  (Docket  ID  No.  EPA-HQ-OAR-2014- 
0827)  to  March  5, 2018. 

The  Lung  Association  requests  this  extension  because,  under  the 
current  comment  timeline,  we  will  have  difficulty  completing  detailed 
comments  that  fully  analyze  the  proposal  and  its  far-reaching  and 
long-lasting  adverse  impacts  on  the  nation’s  air  quality.  With  three 
major  federal  holidays  falling  during  the  comment  period  and  the 
recent  posting  of  significant  documents  to  the  docket  after  the  initial 
proposal  publication,  quite  simply,  we  need  more  time. 

We  note  that  EPA  has  not  conducted  any  air  quality  modeling  nor 
completed  a  regulatory  impact  analysis  fully  quantifying  the  health 
impacts  of  the  proposal.  EPA  has  failed  to  do  this  analysis  despite  the 
significant  increases  in  emissions  associated  with  the  proposal  and 
their  unacceptable  impact  on  public  health.  Just  to  cite  three  of  the 
well-documented  harms  from  these  emissions:  particulate  matter 
causes  thousands  of  premature  deaths;  the  World  Health 
Organization  has  classified  diesel  exhaust  as  a  group  1  carcinogen; 
and  nitrogen  oxides  are  a  primary  precursor  of  ozone. 


Advocacy  Office: 

1331  Pennsylvania  Avenue  NW,  Suite  1425  North 

Washington,  DC  20004-1710 

Ph:  202-785-3355  F:  202-452-1805 


Corporate  Office: 

55  West  Wacker  Drive,  Suite  1150  |  Chicago,  I L  60601 
Ph:  312-801-7630  F:  202-452-1805  info@Lung.org 
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American  Lung  Association  Comments  on  Docket  ID:  EPA-HQ-OA-2017-0533-0001 


2 


Providing  further  evidence  of  the  health  risks,  EPA  added  an  important  analysis  of  glider 
truck  emissions  to  the  docket  on  November  22, 2017  that  requires  more  time  for  review 
than  is  currently  available.  The  analysis,  “Chassis  Dynamometer  Testing  of  Two  Recent 
Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles,”  indicates  that  glider  trucks 
under  transient  testing  conditions  may  emit  up  to  450  times  more  particulate  matter  as 
comparable  2014  and  2015  model  year  trucks. 

Further,  on  November  22, 2017,  EPA  added  a  memorandum  to  the  docket:  "EPA 
Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter.”  The  proposed  repeal  cites  the  analysis  from  Tennessee 
Technological  University  as  justification  for  the  proposal;  however,  the  EPA  memorandum 
raises  many  questions  about  the  University’s  analysis,  the  test  procedures  followed  and 
the  results  presented.  The  memorandum  indicates  that  EPA  will  request  additional 
information  about  “each  of  the  test  articles  regarding  engine  and  vehicle  mileage  and  age” 
and  "NOx  emission  levels  associated  with  each  test  article.”  However,  as  of  December  19, 
2017,  no  additional  information  has  been  posted  to  the  docket. 

In  light  of  the  significant  public  health  ramifications  of  the  proposal,  the  new  information 
added  to  the  docket  and  the  challenge  of  the  brief  comment  period  with  the  proposal 
publication  in  the  November  16, 2017  Federal  Register,  we  respectfully  request  that  the 
comment  period  be  extended  until  March  5, 2018  to  permit  all  stakeholders  to  provide 
comments  on  this  proposal. 

Thank  you  for  your  consideration  of  this  request. 

Sincerely, 

Paul  G.  Billings 

Senior  Vice  President,  Advocacy 


EPA-1 9-01 26-A-000592 


ED  001620  00001099-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Stewart,  Gwen  _ 

Location^ _ DCRoomARN6524/DC-OAR-OTAQ-IO  -  By  Telephone:  \  Ex.  6  -  Personal  Privacy 

i  Ex.  6  -  Personal  Privacy  ]  L - 

Importance:  Normal 

Subject:  Glider  Meeting 

Categories:  Red  Category 

Start  Date/Time:  Mon  9/25/2017  2:15:00  PM 

End  Date/Time:  Mon  9/25/201 7  2:45:00  PM 


Pis  schedule  Glider  discussion  with  Bill  Karl  and  Ben  for  10:15  today.  C174 


Christopher  Grundler,  Director 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  Ml) 
734.645.5221  (mobile) 
www.epa.gov/otaq 
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From:  Dunham,  Sarah  r - - - - -  -  - 

Location:  WJC-N  5400  +  Video  with  AA -i  EX.  6  -  Personal  PflVaCy 

Importance:  Normal  1 

Subject:  OTAQ  General 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Green  Category 

Fri  9/22/2017  1:30:00  PM 

Fri  9/22/2017  2:30:00  PM 

“Focus  will  be  on  Trailers  and  Gliders” 

To:  Dunham,  Sarah;  Lewis,  Josh;  Gunasekara,  Mandy;  Grundler,  Chris;  Charmley,  Bill;  Simon, 

Karl;  Hengst,  Ben;  Orlin,  David;  Kataoka,  Mark;  Cullen,  Angela;  Moulis,  Chuck 
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From:  Wehrum,  Bill 

Location:  WJC-N  5400  +  Video  with  AA  -H  Ex.  6  -  POTSOridl  PriV3CV 

Importance:  Normal  1 - — 

Subject:  HD  Gliders 

Categories:  Green  Category 

Start  Date/Time:  Fri  2/2/2018  7:00:00  PM 

End  Date/Time:  Fri  2/2/2018  8:00:00  PM 

2018  01  Wehrum  mta-reauest-form  Gliders  Part  2  (002Idocx 


To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Grundler,  Christopher;  Charmley,  Bill;  Sargeant, 
William;  Nelson,  Brian;  Moulis,  Charles;  Parsons,  Christy;  Hengst,  Ben;  Sutton,  Tia;  Kataoka,  Mark;  Orlin, 
David 
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From:  Haman,  Patricia _ 

Location'  |  Ex.  ®  ■  Personal  Privacy 

Importance:  Normal 

Subject:  FW:  Glider  pre-call 

Categories:  Purple  Category 

Start  Date/Time:  Wed  8/16/2017  3:30:00  PM 

End  Date/Time:  Wed  8/16/2017  4:00:00  PM 


- Original  Appointment - 

From:  Haman,  Patricia 

Sent:  Monday,  August  14,  2017  3:20  PM 

To:  Haman,  Patricia;  Sutton,  Tia;  Moulis,  Charles;  Thundiyil,  Karen;  Ringel,  Aaron;  Rodrick, 
Christian 

Subject:  Glider  pre-call 

When:  Wednesday,  August  16,  2017  11:30  AM-12:00  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  1.  Ex.  6  -  Personal  Privacy  I 


I  understand  there  may  be  some  decisions  with  respect  to  heavy  duty  this  week  so  Tia  and  I 
thought  it  would  be  a  good  idea  to  have  a  few  minutes  for  a  pre-call.  We  can  cancel  if  nothing 
new  has  happened. 
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From:  Grundler,  Christopher 

Location:  RM.  6520  DC/RM.  C-174  DOD  AA  By  Telephone: 

9510979 

Importance:  Normal 

Subject:  Pre-Brief  for  HD  Gliders:  Part  II 

Categories:  Red  Category 

Start  Date/Time:  Fri  1/26/2018  7:35:00  PM 

End  Date/Time:  Fri  1/26/2018  8:35:00  PM 


;  Ex.  6  -  Personal  Privacy 


MEETING  REQUEST: 

OTAQ  MEETING  REQUEST  FORM 


Requesting  Meeting/Conference  Call  with:  Christopher  Grundler 
Send  form  to:  Gwen  Stewart  -  202  564-1682 

Date  of  this  Request:  1/18/18 

Point  of  Contact  (Name/Number):  Christy  Parsons  (734-214-4243)* 

*  Contact  Kathryn  Sargent  (734-214-4441)  if  need  response  on  1/19/18 

Title  of  Meeting:  Pre-Brief  for  HD  Gliders:  Part  II 

Purpose  of  Meeting:  To  walk  through  draft  materials  for  a  briefing  with  AA 
Wehrum  that  is  scheduled  for  1/30/18. 
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Priority  Status:  Critical  or  time  sensitive  — _X _ Less  Immediate 


Earliest  possible  date  for  meeting:  1/24/18 
Last  possible  date  for  meeting:  1/25/18 


If  the  meeting  is  critical,  please  explain  why:  We  need  to  review  draft  materials 
ahead  of  the  briefing  with  AA  Wehrum  on  1/30  (“last  possible  date”  provides  time 
for  revision  of  materials  and  sending  them  up  to  OAR  by  submission  deadline). 


Location  of  Meeting:  Ann  Arbor  (or  video  connection  with  DC) 


Length  of  Meeting:  1  hr 


Key  Participants:  (List  all  who  need  to  be  notified  of  the  meeting) 


Office/Organization  Email  Address  Number 

OTAQ  charm / ev, w ill iam @ epci. gov  (734)  214-4466 

OTAQ  sargeant.kathryn(a),epa.gov  (734)  214-4441 

OTAQ  nelson. briafi(aiepa.s:ov  (734)  214-4278 

OTAQ  moulis.charJes6pepa.sov  (734)  214- 

4826 
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OTAQ 

parsons,  chris  tv(a),  epa.gov 

(734)  214-4243 

OGC 

Kataoka.  Mark(a),epa.  so  v 

(202)564-5584 

OGC 

Orlm.DavidMepa.  sov 

(202)564-1222 

NOTE:  All  briefing  materials  must  be  sent  by  4:00  PM  the  day  prior  in 
whatever  format  you  are  most  comfortable,  PPT  Slides  are  not  required.  If 
briefing  materials  are  not  submitted  by  4  pm,  the  meeting  will  be  rescheduled, 
uiiless  aj)])royed  by  Ch  (Briefing  Materials  are  to  be  sent  to: 

Ex.  6  -  Personal  Privacy  p- 
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From:  Haman,  Patricia  r - - « 

Location:  DCRoomARN3428/OCIR  i  EX.  6  -  PeTSOnBl  PriVBCy  ! 

Importance:  Normal  1 - J 

Subject:  FW:  Confirmed:  Discussion  with  Rep.  Reed's  (Logan  Hoover)  office  regarding  glider  kit 
regulations 

Categories:  Purple  Category 

Start  Date/Time:  Wed  8/16/2017  6:00:00  PM 

End  Date/Time:  Wed  8/16/2017  6:30:00  PM 


- Original  Appointment - 

From:  Haman,  Patricia 

Sent:  Wednesday,  July  26,  2017  10:52  AM 

To:  Haman,  Patricia;  Moulis,  Charles;  Sutton,  Tia;  Ringel,  Aaron;  Rodrick,  Christian;  Thundiyil, 
Karen 

Cc:  Charmley,  William 

Subject:  Confirmed:  Discussion  with  Rep.  Reed's  (Logan  Hoover)  office  regarding  glider  kit 
regulations 

When:  Wednesday,  August  16,  2017  2:00  PM-2:30  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 


Where:  DCRoomARN3428/OCIR 


Ex.  6  -  Personal  Privacy 


I  am  trying  to  reschedule  the  call  Logan  had  to  cancel  last  week.  Pat,  8/9 


I  spoke  to  Logan  and  he  understands  that  we  will  not  be  able  to  talk  about  what  changes,  if  any, 
the  Agency  may  be  considering  moving  forward.  He  would  like  to  better  understand  the  present 
regulations  and  their  constituent’s  (Big  Mix)  issues. 
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From:  Charmley,  William 

Location:  C-174  in  Ann  Arbor 

Importance:  Normal 

Subject:  Heavy-duty  Glider  Briefing 

Start  Date/Time:  Fri  8/1 1/2017  4:00:00  PM 

End  Date/Time:  Fri  8/1 1/2017  5:00:00  PM 


To:  Dunham,  Sarah;  Lewis,  Josh;  Gunasekara,  Mandy;  Grundler,  Chris;  Hengst,  Ben;  Charmley, 
Bill;  Orlin,  David;  Kataoka,  Mark;  Dravis,  Samantha;  Bolen,  Brittany;  Baptist,  Erik 


Cc:  Schmidt,  Loris;  Srinivasan,  Gautam 
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From:  Hengst,  Benjamin 

Location:  Chris  G's  offices  in  DC  and  AA  (Cl  74) 

Importance:  Normal 

Subject:  Glider  FOIA 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Dark  Blue 

Fri  12/8/2017  7:30:00  PM 

Fri  12/8/2017  8:00:00  PM 
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From:  Iffland,  JoNell 

Location:  N158 

Importance:  Normal 

Subject:  Glider  and  trailer  update 


Categories: 

Start  Date/Time: 
End  Date/Time: 


Orange  Category 
Tue  8/8/2017  8:00:00 
Tue  8/8/2017  9:00:00 


PM 

PM 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Conference  call  with  MEMA 

Categories:  Purple  Category 

Start  Date/Time:  Thur  11/30/2017  9:40:00  PM 

End  Date/Time:  Thur  11/30/2017  10:30:00  PM 

Motor  &  Equipment  Manufacturers  Association  MEMA-1274-A1.pdf 


Dear  all  - 1  have  updated  this  by  including  a  copy  of  MEMA’ s  comments  on  the  HD  Phase  2 
proposal,  and  copied  below  there  specific  comments  on  gliders  and  remanufacturered  products. 


Also  -  here  is  the  link  from  Laurie  and  MEMA  to  their  remanuf.  Members  list:  link  to  the 
MERA  membership  list:  https://www.mera.org/mera-member-companies 
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Reconsider  Actions  Impacting  Remanufactured  Engines 

In  addition  to  representing  original  equipment  suppliers,  MEMA  also  represents 
remanufacturers  and  their  suppliers.  The  proposed  rule  seeks  to  regulate  non-new 
under  Phase  2,  including  gliders  and  remanufactiired  engines.  There  remains  a  leg! 
and  purpose  for  glider  kits  and  remanufactiired  engines  and  our  members  would  li 
the  reduction  of  potential  objectionable  uses  of  the  standards.  However,  MEMA  is  c 
the  direction  being  proposed  by  the  agency  is  swinging  the  pendulum  too  far  in  the 
and  has  the  potential  to  significantly  impact  this  industry  segment. 

Remanufactiired  paits  are  given  an  extended  life,  cost  less  to  produce  and  purcli 
minimize  the  impact  on  the  environment  by  not  ending  up  in  the  waste  stream.  Tin 
remanufacturing  industry  supports  over  50,000  direct  jobs  in  the  U.S.  and  demons! 
commitment  to  sustainability  through  product  innovation  and  the  incorporation  of 
environmentally-friendly  manufacturing  practices.  The  U.S.  Congress  has  recognize 
remanufactiired  paits  and  components  as  exemplified  by  the  “Federal  Vehicle  Reps 
Act"  (S.  365),  which  directs  federal  agencies  to  consider  using  remanufactiired  part 
maintaining  federal  vehicle  fleets.  This  bill  passed  the  Senate  on  fune  15  and  the  He 
Representatives  on  September  28. 

Remanufacturing  is  a  standardized  industrial  process  by  which  previously  sold, 
nonfunctional  products  are  refurbished  to  a  better  condition  and  performance  in  o: 
resources  and  reduce  waste.  The  process  incorporates  technical  specifications,  incl 
engineering,  quality  and  testing  standards  to  yield  warranted  products.  In  addition 
remanufactiired  engines  other  examples  of  remanufactiired  components  include: 
transmissions,  alternators,  starters,  turbochargers,  steering  and  suspension  compc 
electronic  control  modules.  Remanufacturing  preserves  some  of  the  value  of  the  or 
manufacturing  -  including  energy  costs,  investment  in  capital  and  labor  inputs  -  w 
alone  cannot  do.  This  process  saves  about  85  percent  of  the  energy  and  material  us 
manufacture  similar  new  products. 
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MEMA  lias  concerns  about  the  NPRM’s  approach  on  gliders  -  particularly  the  age 
proposals: 

•  to  define  used  and  remanufactured  engiiies/eqmpmeiit  as  "new”  engines 

•  to  impose  on  remanufactiired  engines  the  same  compliance  criteria  as  ac 
engines  for  the  year  in  which  it  was  remanufactiired  (for  all  emissions);  % 

•  to  a  s  sert  an  earlier  compliance  timeline  of  MY2  0 18, 

It  is  important  to  note  that  while  a  remanufactured  component  can  be  "manufa 
to  extend  the  sendee  life,  there  are  constraints  as  to  how  much  and  to  what  degre 
a  component  to  meet  newer  design  performance  criteria  beyond  its  original  desig 
becomes  increasingly  more  challenging  the  more  complex  the  component/system 
the  proposed  scope  of  the  requirements  for  remanufactiired  engines  would  not  oi 
GHG  standards,  but  also  all  applicable  criteria  pollutant  emissions  standards;  yet  i 
rulemaking  is  a  GHG  rule,  not  for  other  pollutants.  Also,  the  proposed  timeline  wo 
much  sooner  (by  MY2018)  than  the  other  compliance  requirements  (MY2021),  T1 
impractical  in  terms  of  production  planning  and  the  remanufacturing  process.  Ab: 
proposed  rule  are  the  data  to  demonstrate  that  the  proposal  will  have  a  net  posit! 
reducing  C02  emissions;  nor  is  there  a  full  evaluation  of  the  cost-benefit  impacts  1 
will  have  on  rebuilt  and  remanufactiired  engines  and  components.  As  a  result,  wh 
assures  that  this  is  not  a  "ban"  of  glider  kits  -  the  proposed  changes  have  the  pote 
significantly  burden  and  overwhelm  the  remanufacturing  sector. 

For  all  of  these  reasons,  MEMA  recommends  that  the  agencies  strike  and  remoi 
additional  text  from  the  definition  of  ''new”  in  part  1068.30  that  states:  "Note  that 
cases,  used  and  remanufactiired  engines/equipment  maybe  'new'  engines  /equip! 
remamifacturer  members  of  MEMA  and  MERA  are  prepared  to  work  with  the  agei 
practical  approach  to  address  the  government's  concerns  while  still  retaining  this 
industry  sector  for  its  intended  and  legitimate  role  and  purpose.  As  we  represent 
manufacturers  in  this  space,  we  anticipate  that  they  will  address  these  and  relatec 
more  detail  in  their  company  comments. 
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Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good  for  us 
since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and  probably 
won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (1 1/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
Mobile:  202-422-6182 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 
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Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>:  Leigh  Merino  <lmerino@MEMA.ORG>:  Laurie 
Holmes  <lholtnes@tnenia.org> 

Cc:  Nelson,  Brian  <nelson.brian@,epa.gov>:  Moulis,  Charles  <mou1is.charles@.epa.gov>: 
Mitchell,  George  <Mitchell.George@epa.gov>:  Parsons,  Christy  <Par  sons .Chri stv@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal-emission- 

requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
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Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  leam  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  leam  more  about  who  are  the  members 
MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 


•□□□!□□□□  Thursday,  November  30  from  3-4  or  4-5pm 
•I  ip  Tuesday,  December  5  from  3-4pm 

•□□□□□□□□  Thursday,  December  7  from  4-5 pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 


Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From: 

Location: 

4740 


Dunham,  Sarah 

WJC-N  5400  +  Video  with  AA  +  i 


Ex.  6  -  Personal  Privacy 


Importance:  Normal 

Subject:  Heavy-Duty  Topics 

Categories:  Green  Category 

Start  Date/Time:  Wed  8/9/201 7  3:00:00  PM 

End  Date/Time:  Wed  8/9/201 7  4:00:00  PM 

Meeting  Request  Acting  AA  Sarah  Dunham  HD  topics  8.4.1 7docx.docx 


To:  Dunham,  Sarah;  Grundler,  Chris;  Hengst,  Ben;  Charmley,  Bill;  Moulis,  Chuck;  Cook,  Lee; 
Simon,  Karl;  Sutton,  Tia;  Cullen,  Angela;  Kataoka,  Mark;  Srinivasan,  Gautam 
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From:  Charmley,  William 

Location:  Conference  call:  ph. 

Importance:  Normal 

Subject:  Discussion  of  Gliders  with  OECA 
Start  Date/Time:  Fri  7/21/2017  4:30:00  PM 

End  Date/Time:  Fri  7/21/2017  5:00:00  PM 


Ex.  6  -  Personal  Privacy 


This  meeting  is  a  follow-up  to  Phil’s  request  for  an  initial  discussion  regarding  the  topic  of  glider 
kits 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Gliders  with  OIRA 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Purple  Category 

Tue  11/7/2017  3:30:00  PM 

Tue  11/7/2017  4:30:00  PM 
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From: 

Location: 


Charmley,  William 


N158 

Normal 


Importance:  Normal 

Subject:  Pre-meeting  for  Glider  Test  Program  discussion  with  Tennessee  Tech 

Categories:  Orange  Category 

Start  Date/Time:  Tue  11/7/2017  4:30:00  PM 

End  Date/Time:  Tue  11/7/2017  5:00:00  PM 

Tennessee  Tech  Glider  Test  Letter.  June  2017.pdf 


Dear  all, 


Let’s  meet  for  30  minutes  today  prior  to  the  call  with  Tennesse  Tech  to  make  sure  we  have  our 
prioritized  list  of  questions  we  want  to  ask  the  university  researchers. 


Here  are  the  questions  George  sent  around  about  a  week  ago  that  he  thought  should  be  part  of  the 
dialogue  with  Tennessee  Tech,  with  some  Modifications/additions  from  me. 


Test  Laboratory  &  Test  Equipment 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Test  Cycles  &  Test  Procedures 


Ex.  5  -  Deliberative  Process 
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Test  Articles  (the  vehicles) 


Ex.  5  -  Deliberative  Process 
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From:  Sutton,  Tia 

Location:  WJC  East  Rooms  1153,  1117,  1151 

Importance:  Normal 

Subject:  HOLD  for  Glider  NPRM  public  hearing 

Categories:  Yellow  Category 

Start  Date/Time:  Mon  12/4/2017  1 :30:00  PM 

End  Date/Time:  Mon  1 2/4/201 7  1 0:00:00  PM 


Placing  a  hold  on  our  calendars  for  the  public  hearing  -  will  update  this  calendar  appointment  as 
details  firm  up  on  rooms,  timing,  and  hearing  personnel.  Please  also  forward  to  others  that  I  may 
have  missed. 


Hearing  details: 

10:00am-5:00pm 

EPA  East  Building  -  1201  Constitution  Avenue,  NW,  Washington,  DC 

Rooms:  1153  (“The  Map  Room”  -  main  hearing  room),  1151  (EPA  staging  room  -  or 
simultaneous  hearing  room,  if  needed),  1 1 17A&B  (press  &  VIP  staging  rooms?) 
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From:  Hengst,  Benjamin 

Importance:  Normal 

Subject:  Ben  to  Call  Bill 

Categories:  Dark  Blue 

Start  Date/Time:  Fri  1 1/3/201 7  8:00:00  PM 

End  Date/Time:  Fri  1 1/3/2017  8:30:00  PM 


Catch  up  on  a  few  things: 

1 .  Gliders 

2.  Aircraft 

3.  MTE/OMB 

4.  Fuels 
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Ex.  6  -  Personal  Privacy 


From:  Charmley,  William 

Location:  N158,  phonej 

Importance:  Normal  L 

Subject:  Conference  call  with  Tennessee  Tech  on  Glider  Vehicle  Emissions  Testing  Program 
Categories:  Purple  Category 

Start  Date/Time:  Tue  11/7/2017  9:00:00  PM 

End  Date/Time:  Tue  11/7/2017  10:00:00  PM 

Tennessee  Tech  Glider  Test  Letter.  June  2017.pdf 

Questions  from  EPA  Ann  Arbor  Staff  on  June  2017  Glider  Test  Report.docx 


«  November  2,  2017  email  from  Mr.  Brewer  » 


Director  Charmley  ...  we  would  like  to  schedule  Tuesday  November  7  from  4-5pm  EASTERN 
Time  (  3-4pm  CENTRAL  Time  )  for  our  Conference  Call ....  and  the  TTU  Team  will  call  in  to 
the  #  you  provided  below. 


The  TTU  Team  is  as  follows: 

Dr  Ben  Mohr  PhD  /  PE  ...  College  of  Engineering  /  Chair  of  Civil  &  Environmental  Engineering 
Mark  Davis  ...  Academic  Support  Associate  /  Faculty  Advisor  for  SAE  Formula  Car  Program 
Justin  Swafford  ...  Student ...  Masters  in  Mechanical  Engineering 
Rachel  Martin  ...  Student ...  Masters  in  Business  Administration 

Tom  Brewer  ...  Assoc  Vice  President  /  Executive  Director  of  the  TN  Center  for  Intelligent 
Mobility 


Looking  forward  to  our  call 
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Thanks 
Tom  Brewer 
Assoc  VP 

Term  Tech  University 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  Glider  Repeal  NPRM  (call-in 


Categories: 

Start  Date/Time: 
End  Date/Time: 


Orange  Category 
Wed  11/1/2017  1:30:00  PM 
Wed  11/1/2017  2:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Charmley,  William 

Location:  N1 58  in  Ann  Arbor.  If  Karl  can  dial  up  our  video  that  would  be  great 

Importance:  Normal 


Subject:  Discussion  of  the  Glider  [  JEX;  5  ;  peliberatiye  Process 
Start  Date/Time: 

End  Date/Time: 


Mon  10/30/2017  4:30:00  PM 
Mon  10/30/2017  5:00:00  PM 
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From:  Sutton,  Tia  _ _ 

Location:  Call-in:  I  Ex.  6  -  Personal  Privacy  j 

Importance:  Normal1 - ' 

Subject:  Glider  Rescission  E012866  Meeting  with  Advanced  Engine  Systems  Institute 

Categories:  Dark  Blue 

Start  Date/Time:  Mon  10/30/2017  6:00:00  PM 

End  Date/Time:  Mon  1 0/30/201 7  6:30:00  PM 


This  meeting  was  requested  by  Christopher  Miller,  Advanced  Engine  Systems  Institute. 


Call-in:  \  Ex.  6  -  Personal  Privacy 
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From:  Tejada,  Matthew 

Location:  j  Ex.  6  -  Persona]  Privacy  I 

Importance:  ‘■■mnrmar - J 

Subject:  EJ  in  glider  rule  conversation 
Categories:  Purple  Category 

Start  Date/Time:  Tue  10/31/201 7  4:00:00  PM 

End  Date/Time:  Tue  10/31/2017  4:30:00  PM 


It  looked  like  this  was  the  best  time  to  reserve  a  half  hour  in  case  we  still  need  to  discuss  the  EJ 
language  in  the  glider  rule  (though  I’m  hoping  that  we  can  maybe  tie  this  off  before  Tuesday  via 
email  given  time  constraints). 
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Ex.  6  -  Personal  Privacy  D. 


From:  Sutton,  Tia 

Location:  Call-in: 

Importance:  Normal 

Subject:  Glider  Rescission  E012866  Meeting  with  Volvo 
Categories:  Dark  Blue 

Start  Date/Time:  Mon  10/30/2017  2:00:00  PM 

End  Date/Time:  Mon  1 0/30/201 7  2:30:00  PM 


Subject:  E.0. 12866  Meeting  on  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits 

When:  Monday,  October  30,  2017  10:00  AM-10:30  AM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  Room  9258  New  Executive  Office  Building 
This  meeting  was  requested  by  Jonathan  Miller,  Volvo. 


Call-in:  j  Ex.  6  -  Personal  Privacy 
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From:  Sutton,  Tia  , _ 

Location:  Call-in:  jEx.«-PM»on«i  privacy  j  code1  f>  •  p--'=y 


Importance:  Normal 

Subject:  Glider  Rescission  E012866  Meeting  with  ALA 
Categories:  Dark  Blue 

Start  Date/Time:  Mon  10/30/2017  3:00:00  PM 

End  Date/Time:  Mon  1 0/30/201 7  3:30:00  PM 


This  meeting  was  requested  by  Paul  Billings,  American  Lung  Association. 
Call-in:j  Ex.  6  -  Personal  Privacy  I 

i _ I 
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From:  Sutton,  Tia  r - 

Location:  Call-in:  i  Ex.  6  -  Personal  Privacy 

Importance:  Normal 1 - 

Subject:  Glider  Rescission  E012866  Meeting  with  EDF 
Categories:  Dark  Blue 

Start  Date/Time:  Thur  10/26/2017  3:00:00  PM 

End  Date/Time:  Thur  10/26/2017  3:30:00  PM 


Subject:  E.0. 12866  Meeting  on  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits 

When:  Thursday,  October  26,  2017  11:00  AM-1 1:30  AM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  Room  9258  New  Executive  Office  Building 

This  meeting  was  requested  by  Peter  Zalzal,  Environmental  Defense  Fund. 

.  .. 

Call-in:  \  Ex.  6  -  Personal  Privacy  j 
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Ex.  6  -  Personal  Privacy 


From:  Sutton,  Tia 

Location:  Call-in: 

Importance:  Normal1 

Subject:  Glider  Rescission  E012866  Meeting  with  NACAA 
Categories:  Dark  Blue 

Start  Date/Time:  Fri  10/27/2017  5:00:00  PM 

End  Date/Time:  Fri  10/27/2017  5:30:00  PM 


Subject:  E.0. 12866  Meeting  on  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits 

When:  Friday,  October  27,  2017  1:00  PM-1:30  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  Room  9258  New  Executive  Office  Building 

This  meeting  was  requested  by  Nancy  Kruger,  National  Association  of  Clean  Air  Agencies. 


Call-in]  Ex.  6  -  Personal  Privacy 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Interagency  Call  led  by  OIRA  on  the  HD  Glider  rule  NPRM 
Start  Date/Time:  Mon  10/23/2017  8:00:00  PM 

End  Date/Time:  Mon  10/23/2017  9:00:00  PM 


Dear  all  - 


Please  join  me  in  N158  for  this  call  with  OMB  has  requested. 


I  expect  that  several  representatives  from  EPA’s  political  leadership  will  also  be  participating  by 
phone. 


Thanks 

Bill 


EPA-1 9-01 26-A-000629 


ED  001620  00000987-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


From:  Sutton, 

Location: 
Importance: 
Subject:  HOLD  ■ 
Categories: 

Start  Date/Time: 
End  Date/Time: 


Tia  r - 

Dial-in:  \  Ex.  6  -  Personal  Privacy 

Normal  i _ 

legal  call  on  glider  NPRM 
Dark  Blue 

Tue  10/24/2017  2:00:00  PM 
Tue  10/24/2017  3:00:00  PM 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Discussion  of  draft  glider  rescission  rule 

Start  Date/Time:  Thur  10/19/2017  2:00:00  PM 

End  Date/Time:  Thur  10/19/2017  2:30:00  PM 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17  17  -  ....docx 


Dear  all  - 


I  would  like  30  minutes,  at  most,  this  morning  to  discuss  Section  I,  II,  and  III  of  the  attached 
document  which  we  received  yesterday  afternoon. 


Thanks 

Bill 
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From:  Charmley,  William 

Location:  AA-Room-Office-C34-ConfRoom 

Importance:  Normal 

Subject:  Discussion  of  HD  Gliders  with  Daimler 

Categories:  Purple  Category 

Start  Date/Time:  Tue  10/10/2017  12:45:00  PM 

End  Date/Time:  Tue  10/10/2017  1:30:00  PM 


Meeting  with 


Ex.  6  -  Personal  Privacy 


Daimler  Trucks  North  America,  to  discuss  HD  Gliders.  See  emailed 


list  of  questions  from  Chuck  to 


Ex.  6  -  Personal  Privacy 


at  Daimler  below 


■  J  Ex.  6  -  Personal  Privacy 


[Sidaiml  er.com] 


From:i.!l“;^^'^@daimler.com  [mailto:{ 

Sent:  Monday,  October  09,  2017  8:48  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov> 
Subject:  Re:  Request  for  Glider  Data 


Dear  Bill,  everyone: 


That  time  will  be  fine.  I  will  see  you  then. 

Regards, 

EHEi 


Jj  Ex.  6  -  Personal  Privacy  i 
i _ ! 

Compliance  and  Regulatory  Affairs 

Daimler  Trucks  North  America  JLLC,  Office  TEC  1 A-CRA,  Portland 
Office  Phonej  Ex.  6  -  Personal  Privacy  j 
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Mobile  Phonj  Ex.  6  -  Personal  Privacy 

Email 


Ex.  6  -  Personal  Privacy 


b»mrriTCT-.ciOin<m  ai 


On  Oct  9,  2017,  at  4:39  AM,  Charmley,  William  <charmlev.william@epa.gOY>  wrote: 


Dear 


Thank  you  for  the  offer  to  discuss  the  topic  of  gliders  on  Tuesday  morning. 


I  cannot  speak  for  Chuck,  as  I  don’t  know  what  time  he  will  arrive  on  Tuesday  morning  at  work, 
but  for  me,  I  can  be  available  at  8:45am,  and  we  could  discuss  gliders  for  30-40  minutes  before 
the  EMA  meeting  begins  at  9:30am. 


Would  that  time  work  for  you?  I  am  also  going  to  invite  a  few  other  members  of  our 
trailer/glider  reconsideration  rulemaking  team,  George  Mitchell  and  Jean-Marie  Revelt,  in 
addition  to  Chuck  and  I. 


Thanks 

Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
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Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From: 


:  i  Ex.6-PersoraiPr.vacy  j@daimler.eom  [mail to: 

Ex.  6  -  Personal  Privacy  jh 

Fnday’  Ocfober  06,  2017  5:55  PM 

pi™*  j@daimler.eom] 


To:  Moulis,  Charles  <moulis.chafles@epa.gov> 

Cc:  Charmley,  William  <charm1ev. william@epa.gov> 

Subject:  RE:  Request  for  Glider  Data 


Chuck,  Bill: 


If  you  wish,  we  can  meet  before  the  EMA  meeting  on  Tuesday.  I  believe  the  meeting  starts  at 
9:30  AM,  which  is  late  enough  that  we  meet  before. 


Regards, 


Ex.  6  -  Personal  Privacy  ! 

Compliance  and  Regulatory  Affairs 

Daimler  Trucks  North  America  LLC,  Office  TEC  1A,  Portland 
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Office 
Mobile; 
Email  1 


From:  |  Ex.  6  -  Personal  Privacy 

Sent:  Friday rUcfob’ef'ObV’ZUlV  2:10  PM 
To:  Moulis,  Charles  <moulis.charles@epa.gov> 
Cc;_Charmley,  William  <charmlev.william@epa.gov>: 

Ex.  6  .  Personal  Privacy  b@dajmler.COm> 

Subject:  RE:  Request  for  Glider  Data 


1  Ex.  6  -  Personal  Privacy 


Chuck, 

I  won’t  be  at  the  meeting  next  week,  but  I  alerted  David  Kayes  that  if  you  can  find  time  to  meet 
with  each  other  and  discuss  this  topic  face  to  face,  that  would  be  good.  Unfortunately,  I  won’t 
have  any  information  by  next  week,  but  let  me  look  at  the  requested  information  next  week  and 
see  what  we  might  have  and/or  are  able  to  provide. 


From:  Moulis,  Charles  [mailto:moulis.charles@epa.gov1 

Sent:  Wednesday,  October  04,  2017  1:52  PM 
To:  |  Ex.  6  -  Personal  Privacy 

Cc:  Charmley,  William  <charml ev .wifiiam@epa.gov> 

Subject:  Request  for  Glider  Data 


As  you  know,  we  have  been  asked  to  revisit  our  requirements  for  glider  vehicles.  Although,  this 
is  likely  to  focus  on  authority  issues,  we  will  have  to  analyze  both  environmental  and  economic 
impacts  of  any  changes  -  and  that  will  require  us  to  have  a  thorough  understanding  of  the  recent 
glider  market.  We  were  hoping  that  Daimler  could  help  us  in  this  respect.  Here  is  the  list  of 
questions  the  team  came  up  with: 
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1.  What  is  the  total  glider  tractor  volume  Daimler  will  be  providing  to  customers  for  2017? 


2.  What  historical  volume  information  for  glider  tractors  can  Daimler  provide  EPA? 


3.  How  many  dealerships  will  you  provide  glider  tractors  to  in  2017,  and  what  is  the  break¬ 
down  of  volumes  versus  dealership? 


4.  Are  their  entities  other  than  dealerships  to  which  Daimler  sells  glider  tractors?  What  are 
the  volumes? 


5.  What  engine  information  is  provided  to  Daimler  when  a  glider  kit  is  ordered?  For 
example,  do  you  typically  know  the  original  engine  make  and  model  year,  and/or  other 
model/configuration  information?  Do  you  have  volume  break-downs  at  the  level  of  engine  make 
and  model  year  for  2017  production?  Earlier  production? 


6.  Does  Daimler  have  emissions  data  on  either  the  glider  vehicles  or  the  rebuilt  engines 
which  go  into  glider  vehicles? 


Could  you  help  us  answer  any  of  these  questions,  especially  the  first  one?  If  you’re  going  to  be 
here  for  the  EMA  meeting  next  Tuesday,  perhaps  you  might  have  time  to  discuss  these  issues. 


Thanks. 


Chuck 
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From:  Gonzalez,  Gail 

Location:  AA-Room-Office-N125-ConfRoom/AA-OTAQ-OFFICE 

Importance:  Normal 

Subject:  Glider  Discussion 

Categories:  Orange  Category 

Start  Date/Time:  Mon  10/2/2017  2:00:00  PM 

End  Date/Time:  Mon  1 0/2/201 7  3:00:00  PM 


Got  bumped  because  of  new  meeting  w/Chris. 
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From:  Gonzalez, 

Location: 

Importance: 

Subject:  HD  Trailer 
Categories: 

Start  Date/Time: 

End  Date/Time: 


Gail 

N158 


Normal 

and  Glider  Reconsideration  (call-in 
Orange  Category 
Mon  11/6/2017  6:05:00  PM 
Mon  11/6/2017  6:55:00  PM 


Ex.  6  -  Personal  Privacy 


New  call-in  numbers 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Categories: 

Start  Date/Time: 
End  Date/Time: 


Orange  Category 

Thur  11/2/2017  8:00:00  PM 

Thur  11/2/2017  9:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Orange  Category 

Mon  10/23/2017  7:10:00  PM 

Mon  10/23/2017  8:00:00  PM 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Orange  Category 

Wed  10/18/2017  3:30:00  PM 

Wed  10/18/2017  4:20:00  PM 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Orange  Category 

Wed  10/11/2017  7:50:00  PM 

Wed  10/11/2017  8:35:00  PM 
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From:  Gonzalez,  Gail 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration 


Categories: 

Start  Date/Time: 
End  Date/Time: 

Orange  Category 

Mon  10/2/2017  7:00:00  PM 

Mon  10/2/2017  7:50:00  PM 
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OAR  Meeting  Request  Form 
For  Bill  Wehrum 


Date  of  this  Request:  1/4/18 

Scheduling  Point  of  Contact:  Christy  Parsons  or  Chuck  Moulis 
Technical  Point  of  Contact:  Christy  Parsons  or  Chuck  Moulis 
Subject:  HD  Gliders:  Part  II 


Purpose: 


This  is  Part  2  of  a  2-part  briefing.  This  briefing  will  cover 

Ex.  5  -  Attorney  Client 

Ex.  5  -  Attorney  Client 

Next  ADP  Milestone:  N/A 


#  If  applicable,  due  date  to:  OP  /  /  (_  days  review);  OMB:  /  /  (  expected  date  of  OMB 

clearance); 

#  Legal  deadline:  (specify  court-ordered,  settlement  agreement,  court  promise,  etc.) 

#  Other  firm  deadline: 

First  possible  date  for  meeting:  1/18/18 
Last  possible  date  for  meeting:  1/3 1/18 
Duration:  1  hr 

Requested  Audio  /  Video  (. Mark  with  u X ”  if  requested) 

X _ Video  Location(s):  Ann  Arbor  and  DC 

List  video  locations  needed  (e.g.,  RTF,  DC,  Regions)  -  HQ  will  set  up  a  bridge  if  needed 
X  HQ  Conference  Line: 

If  requested,  HQ  staff  will  provide  in  meeting  invite 

Invitees  (please  list  by  Office  and  in  Outlook  format,  e.g.  Last,  First): 

Please  include  the  key  OGC  and/or  Regional  representatives  as  appropriate.  Only  key  invitees  are  listed  by  office; 


others  are  Cc: 

Office/Ore 

Name  (Last,  First) 

OAR/OTAQ 

Grundler,  Christopher 

OAR/OTAQ 

Charmley,  William 

OAR/OTAQ 

Sargeant,  Kathryn 

OAR/OTAQ 

Nelson,  Brian 

OAR/OTAQ 

Moulis,  Charles 

OAR/OTAQ 

Parsons,  Christy 

OAR/OTAQ 

Hengst,  Benjamin 

OAR/OTAQ 

Sutton,  Tia 

OAR/OGC 

Kataoka,  Mark 

OAR/OGC 

Orlin,  David 

EPA-1 9-01 26-A-000644 


ED  001620  00000942-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


HO  Meeting  Briefing  Materials:  Must  provide  to  OAR  10  by  4:00pm,  1  day  before  meeting 
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OAR  Meeting  Request  Form 
For  Sarah  Dunham 


Date  of  this  Request:  8/4/2017 
Scheduling  Point  of  Contact:  Ben  Hengst 
Technical  Point  of  Contact:  Chuck  Moulis 
Subject:  Heavy-Duty  topics 

Purpose:  Brief  Sarah  on  upcoming  Trailer  and  Glider  briefings  for  senior  management 
Next  ADP  Milestone: 

•  If  applicable,  due  date  to:  OP  /  /  (_  days  review);  OMB:  /  /  (  expected  date  of  OMB 

clearance); 

*  Legal  deadline:  (specify  court-ordered,  settlement  agreement,  court  promise,  etc.) 

#  Other  firm  deadline: 

First  possible  date  for  meeting:  8/9/2017  (we  request  either  1  lam  or  3pm,  if  possible,  on  the  9th) 

Last  possible  date  for  meeting:  :  8/9/2017 
Duration:  1  hour 

Requested  Audio  /  Video  {Mark  with  “X”  if  requested) 

_x _ Video  Location(s): 

List  video  locations  needed  (e.g.,  RTF,  DC,  Regions)  -  HQ  will  set  up  a  bridge  if  needed 

_ x _  HQ  Conference  Line: 

If  requested,  HQ  staff  will  provide  in  meeting  invite 

Invitees  (please  list  by  Office  and  in  Outlook  format,  e.g.  Last,  First): 

Please  include  the  key  OGC  and/or  Regional  representatives  as  appropriate .  Only  key  invitees  are  listed  by  office; 
others  are  Cc: 

Office/Org  Name  (Last,  First) 

OTAQ  Grundler,  Chris 

OTAQ  Hengst,  Ben 

OTAQ  Charmley,  Bill 

OTAQ  Moulis,  Chuck 

OTAQ  Cook,  Lee 

OTAQ  Simon,  Karl 

OTAQ  Sutton,  Tia 

OTAQ  Cullen,  Angela 

OGC  Kataoka,  Mark 

OGC  Srivanasan,  Gautam 

HQ  Meeting  Briefing  Materials:  Must  provide  to  OAR  IO  by  4:00pm,  1  day  before  meeting 
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Motor  &  Equipment  Manufacturers  Association  (MEMA) 

Response  to  the 

U.S.  Environmental  Protection  Agency  &  U.S.  Department  of  Transportation's 
National  Highway  Traffic  Safety  Administration 
Proposed  Rule  for  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards 
for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2 

Docket  Nos.  EPA-HQ-OAR-2014-0827;  NHTSA-  2014-0132 
RIN  Nos.  RIN  2060-AS16;  RIN  2127-AL52 

October  1,  2015 


Introduction 

The  Motor  &  Equipment  Manufacturers  Association  (MEMA)  represents  more  than  1,000 
companies  that  manufacture  original  equipment  and  aftermarket  components  and  systems  for 
passenger  and  commercial  vehicles.  Motor  vehicle  component  manufacturers  are  the  nation’s 
largest  manufacturing  sector  with  over  734,000  direct  jobs,  where  every  direct  supplier  job 
creates  another  five  jobs.  MEMA  represents  the  full  spectrum  of  vehicle  suppliers  through  the 
following  four  divisions:  Automotive  Aftermarket  Suppliers  Association  (AASA),  Heavy  Duty 
Manufacturers  Association  (HDMA),  Motor  &  Equipment  Remanufacturers  Association  (MERA) 
and  Original  Equipment  Suppliers  Association  (OESA). 

The  HDMA  member  companies  make  up  about  60  percent  of  the  U.S.  market  for  heavy-duty 
commercial  vehicle  components.  Heavy-duty  suppliers  provide  original  equipment  parts,  systems 
and  materials  used  to  manufacture  new  commercial  vehicles  and  related  equipment  as  well  as 
aftermarket  replacement  parts  needed  to  repair  and  maintain  in-service  vehicles.  The  MERA 
member  network  of  remanufacturers,  suppliers  and  professional  services  firms  operate  in  the 
automotive  and  heavy-duty,  off-road  sectors  and  promote  the  environmental,  economic  and 
product  performance  benefits  of  remanufactured  goods.  Some  examples  of  remanufactured 
components  are  engines,  transmissions,  alternators,  starters,  turbochargers,  steering/suspension 
components  and  electronic  control  modules. 

Suppliers  play  a  key  role  working  closely  with  their  customers  -  the  vehicle  and  engine 
manufacturers  -  to  improve  vehicle  safety,  efficiencies  and  emissions.  The  impact  of  changes  made 
domestically  reverberate  globally  as  these  technologies  are  deployed  in  other  markets.  The  notice 
of  proposed  rulemaking  (NPRM  or  Phase  2)  from  U.S.  Environmental  Protection  Agency  (EPA)  and 
U.S.  Department  of  Transportation's  National  Highway  Traffic  Safety  Administration  (NHTSA) 
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MEMA  Comments  to  NPRM  for  GHG  Emissions  and  Fuel 
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seek  to  realize  further  improvements  to  medium-  and  heavy-duty  vehicles  and  engines  in  a  variety 
of  categories.  While  the  very  complex  proposed  rules  present  a  set  of  considerable  challenges, 
suppliers  are  prepared  to  continue  to  innovate,  develop  and  meet  the  challenges  ahead  by 
providing  technologies  our  customers  need  to  enhance  service  application  performance,  reduce 
environmental  impact  and  comply  with  government  standards. 

MEMA  and  the  motor  vehicle  supplier  industry  are  committed  to  policies  that  enable  the 
introduction  of  new  technologies  needed  to  support  sustainable  mobility  and  we  appreciate  our 
engagement  with  the  EPA  and  NHTSA  over  the  years  as  the  agencies  developed  and  refined  their 
Phase  2  proposals.  MEMA  commends  the  agencies  for  their  open  and  collaborative  approach,  and 
their  receptiveness  to  stakeholder  suggestions.  Collaboration  between  government  officials  and  a 
wide  variety  of  stakeholders  is  key  to  the  success  of  such  a  significant  and  complex  technical 
regulation. 

MEMA  represents  a  variety  of  suppliers  that  manufacture  a  wide  array  of  products  and  this 
rulemaking  may  affect  different  suppliers  in  different  ways.  Being  sensitive  to  the  various 
dynamics,  MEMA’s  comments  represent  the  industry’s  consensus  opinion.  We  fully  anticipate  that 
several  members  will  submit  individual  company  comments  to  provide  their  perspectives  on  the 
proposed  rule  as  it  relates  to  their  products.  Accordingly,  the  MEMA  comments  address  aspects  of 
the  proposed  rule  that  are  important  to  many  of  our  members.  We  appreciate  the  opportunity  to 
present  our  comments  and  urge  the  agencies  to  consider  the  following: 

•  Maintain  Existing  Regulatory  Framework 

•  Ensure  Technology-Neutral,  Performance-Based  Standards 

•  Provide  More  Flexibilities  to  Ensure  Engine  Technologies  are  Utilized 

•  Modify  Credits,  Operation  Time  and  Fuel  Consumption  Rate  for  Idle  Reduction  Technologies 

•  Extend  Idle  Reduction  Credit  to  Class  7  and  8  Day  Cab  Tractors 

•  Review  Lightweighting  and  Aerodynamics  in  GEM 

•  Ensure  an  Adaptable  Greenhouse  Gas  Emissions  Model  (GEM] 

•  Address  Technical  Problems  with  Phase  2  GEM  Executable  File 

•  Allow  Suppliers  to  Apply  for  Pre-Approval  of  Innovative  Off-Cycle  Technologies 

•  Reconsider  Actions  Impacting  Remanufactured  Engines 

MEMA  welcomes  the  opportunity  to  work  with  NHTSA  and  EPA  as  we  move  forward  together  in 
this  important  endeavor. 

Maintain  Existing  Regulatory  Framework 

It  is  essential  to  sustain  the  single,  nationwide  program  of  Phase  1  into  Phase  2.  With  the 
promulgation  of  the  Phase  1  rule,  the  industry  invested  a  great  deal  of  resources  to  develop  and 
supply  the  technologies  that  would  assure  that  the  standards  were  attainable  and  cost-effective 
for  our  customers.  Continuation  of  this  uniform  program  allows  vehicle  manufacturers  to  continue 
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investing  in  the  technologies  vehicles  will  need  to  achieve  Phase  2  targets.  Therefore,  it  is  critical 
for  the  federal  and  state  agencies  to  avoid  any  potential  inconsistencies  in  their  respective 
regulations.  Whether  at  the  domestic  level  or  at  the  global  level,  dissonance  in  regulations  is  costly 
to  governments,  industries  and  customers.  We  urge  states  like  California  and  the  EPA  and  NHTSA 
to  continue  to  work  together  to  find  solutions  to  their  respective  concerns  and  to  avoid  any 
potential  secession  from  this  single,  national  program. 

Harmonization  should  be  the  driving  goal  of  regulations  like  this  -  whether  it  is  between  the 
federal  and  state  entities  or  between  the  U.S.  and  European  Union  -  particularly  for  greenhouse 
gas  (C02)  emissions,  which  are  a  global.  While  global  harmonization  is  outside  the  scope  of  this 
particular  proposed  rule,  MEMA  reminds  the  agencies  about  the  significant  consequences 
resulting  from  multiple  compliance  regimes,  testing  protocols,  conflicting  and  overlapping  or 
competing  regulations.  For  example,  it  is  desirable  that  emerging  European  regulations  be 
compatible  with  the  testing  procedures  outlined  in  the  proposal.  Given  that  the  developing  state  of 
EU  regulatory  processes  may  benefit  from  regulatory  models  and  structure  being  promoted  by  the 
EPA  and  NHTSA,  we  urge  the  agencies  to  continue  outreach  to  their  EU  counterparts  about  the  U.S. 
procedures  development  and,  to  the  extent  possible,  for  the  U.S.  procedures  to  be  mirrored  in  the 
European  context.  This  would  be  especially  important  in  areas  like  engine  fuel  maps,  transmission 
representation  and  axle  efficiencies. 

Although  we  recognize  that  many  vehicle  manufacturers  are  recommending  elimination  of  the 
separate  engine  standard  and  removal  of  the  alternative  engine  mapping  approach,  MEMA 
represents  many  suppliers  that  provide  technologies  that  will  have  a  direct  impact  at  achieving 
the  NPRM  targets  by  having  separate  vehicle  and  engine  requirements.  Therefore,  we  support 
retaining  separate  vehicle  and  engine  requirements  to  provide  continuity  of  the  standards’ 
regulatory  structures  and  strike  a  balance  between  compliance  and  market  latitude.  Additionally, 
the  longer  timeframe  of  the  Phase  2  standards  provides  the  industry  foresight  to  develop  the 
technologies  needed  to  continue  to  meet  the  standards,  particularly  during  the  middle  and  latter 
stages  of  the  rule.  These  approaches  are  vital  to  the  long-term  success  of  the  standards. 

Ensure  Technology-Neutral,  Performance -Based  Standards 

MEMA  maintains  that  instituting  technology-neutral,  performance-based  standards  are  the  best 
way  to  ensure  that  the  compliance  targets  are  achieved  by  utilizing  application-appropriate 
technologies  and  concurrently  preserving  choice  and  avoiding  unintended  market  shifts.  In  this 
manner,  then  the  overall  objectives  of  the  Phase  2  program  are  not  unintentionally  compromised. 
Ultimately,  the  end  goal  of  this  regulation  is  to  reduce  emissions  and  to  take  the  nation  to  a  new 
level  of  clean  air  and  energy  independence.  We  believe  that  a  technology-neutral  approach  is  the 
ideal  way  to  approach  the  standards. 

Beginning  with  regulations  for  Class  7  and  8  engines  and  vehicles,  we  agree  with  classification 
of  vehicle  technologies  based  on  end-user  expectations  for  useful  life  and  emissions  warranty. 
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Although  certain  criteria  outlined  in  Table  11-17  do  not  logically  apply  to  Heavy  Duty  SI  engines, 
we  agree  with  classification  of  vehicle  technologies  based  on  end-user  expectations  for  useful  life 
and  emissions  warranty.1  If  left  as  proposed,  it  does  not  provide  sufficient  clarity  for  criteria 
emission  requirements.  The  agencies  should  take  a  technology-neutral,  performance-based 
approach  in  order  to  provide  a  predictable,  consistent  and  level  playing  field  for  technologies  and 
energy  sources. 

As  for  the  vocational  vehicle  category,  MEMA  is  concerned  with  the  agencies'  proposals  and  the 
potential  market  impact  it  may  have.  Specifically,  MEMA  objects  to  the  proposal  to  leave  the  spark- 
ignition  engine  standards  unchanged  in  40  CFR  1036.108(a)  (l)(i)  and  49  CFR  535.5(d)(3). 
Regulations  that  continue  to  increase  the  technical  complexity  of  diesel  engines  relative  to 
gasoline  engines  will  "create  an  incentive  for  purchasers  who  would  have  otherwise  chosen  a 
diesel  vehicle  to  instead  choose  a  gasoline  vehicle”,2  and  thus  may  result  in  a  much  larger  market 
share  for  gasoline  in  this  particular  space.  MEMA  urges  the  agencies  to  adopt  more  stringent 
standards  for  spark-ignition  engines  over  the  MY  2021-2027  timeframe,  standards  that  are 
harmonized  with  those  for  light  and  medium  heavy-duty  diesel  engines  and  thereby  ensure 
technology  neutrality. 

With  respect  to  the  heavy-duty  pickups  and  vans  category,  while  MEMA  supports  the  continued 
use  of  the  work  factor  attribute  that  takes  into  account  both  payload  and  towing  capacities,  MEMA 
does  not  favor  the  continuation  of  separate  targets  for  gasoline  and  diesel  vehicles.  Rather  than 
have  different  standards  under  Phase  2  that  depend  on  the  fuel/engine  type,  the  agencies  should 
mirror  the  regulatory  approach  used  for  light-duty  trucks  under  the  light-duty  vehicle  National 
Program,  as  well  as  for  light-duty  trucks  and  complete  Class  2b-3  vehicles  under  Tier  3,  and  put  in 
place  a  uniform  performance  standard  that  does  not  differentiate  between  gasoline  and  diesel.  An 
alternative  to  the  proposed  rule  would  be  to  simply  require  a  16  percent  fleet  average  C02 
emissions  reduction.3 4  Consequently,  the  industry  and  customers  pick  the  fuel  and  technology 
combination  that  offers  the  best  value  while  also  meeting  the  requirement. 

Not  only  would  a  technology-  and  performance-based  approach  be  fair  and  equitable,  but  also  it 
would  establish  regulatory  consistency  with  elements  of  other  emissions  standards,  enable  the 
industry  to  develop  the  best  available  GHG  emission  reduction  technologies  and  provide  the 
intended  C02  reduction  in  the  most  cost-effective,  customer-friendly,  and  technology-neutral  way. 

Provide  More  Flexibilities  to  Ensure  Engine  Technologies  are  Utilized 

Overall,  the  engines  and  engine  technologies  available  in  the  near-term  and  in  the  pipeline  are 
feasible.  The  proposed  stringencies  are  achievable  and  going  in  the  right  direction,  but  there  are 
opportunities  to  further  utilize  feasible  engine  technologies.  Programs  like  the  Department  of 


1 80  Fed.  Reg.  at  40207 

2  80  Fed.  Reg.  at  40160 

3  Using  MY2018  baseline 
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Energy’s  "SuperTruck”  have  shown  there  are  efficiency  improvement  possibilities  -  but  there  is 
still  a  long  leap  between  what  is  possible  and  what  is  feasible.  If  the  agency  desires  to  push 
performance  -  which,  in  turn  pushes  technologies,  then  the  answers  reside  somewhere  in 
between  what  is  possible  and  what  is  feasible.  To  be  clear,  MEMA  is  not  prescribing  a  specific  or 
different  stringency.  We  only  note  that  there  might  be  some  opportunities  for  the  agencies  to  add 
more  flexibilities  to  ensure  that  engine  technologies  are  utilized  and  adopted.  Some  examples  are: 
friction  reduction,  parasitic  loss  reduction  (including  on-demand  oil  and  coolant  flow  control), 
improved  thermal  management,  higher  efficiency  after  treatment,  electrification  of  auxiliaries  and 
application  of  on-demand  approaches  and  engine  breathing  improvements  (such  as  higher 
efficiency  turbochargers  and  variable  valve  actuation).  MEMA  members  will  address  their  product 
lines  and  technologies  in  their  individual  company  comments. 

There  may  be  some  opportunities  to  further  drive  innovation  and  technology  for  engines  that 
are  still  achievable  in  the  Phase  2  timeframe.  Under  different  aspects  of  the  NPRM,  the  agencies 
did  propose  various  ways  to  try  and  better  represent  real-world  service  applications  and  MEMA 
commends  these  revisions  to  the  Phase  2  program.  For  example,  under  the  engine  component  of 
the  proposed  rule,  the  agencies  did  make  some  adjustments  to  the  Phase  2  SET  cycle  weighting. 
The  agencies  acknowledge  that  the  task  to  represent  all  real-world  applications  is  difficult  and 
they  seek  feedback  from  stakeholders  on  ways  to  achieve  as  broad  a  representation  as  possible, 
while  still  allowing  for  the  recognition  of  real-world  service  and  the  beneficial  impacts  from 
various  technologies  and  systems.  With  regards  to  the  SET  cycle,  MEMA  believes  the  agencies’ 
revisions  are  generally  tracking  in  the  right  direction  and  we  do  not  take  issue  with  the  test 
procedures  themselves.  As  an  example,  real  world  engines  operate  at  a  lower  operating  RPM 
levels  than  what  the  proposed  test  cycle  emphasizes  (with  a  lower  operating  RPM  range,  the  result 
is  a  gap  between  real  world  operations  and  test  settings).  MEMA  encourages  the  agencies  to 
identify  potential  gaps  and  make  them  as  small  as  possible.  Bringing  the  gap  closer  to  real-world 
operating  conditions  will  help  the  agencies  avoid  either  unintentionally  disincentivizing 
operational  improvements  that  could  have  real  impact  on  optimizing  engine  efficiencies  or, 
conversely,  potentially  drive  technologies  that  do  not  result  in  C02  reductions. 

MEMA  anticipates  that  some  of  our  member  companies  will  address  these  issues  more 
specifically  in  their  comments. 

Modify  Credits,  Operation  Time  and  Fuel  Consumption  Rate  for  Idle  Reduction  Technologies 

There  are  several  aspects  regarding  idle  reduction  technologies’  credit  in  the  GEM  for  the  Class 
7  and  8  tractor  vehicle  category.  Since  the  agencies  are  proposing  to  carry  over  the  Phase  1  credit 
into  Phase  2,  MEMA  reiterates  our  original  comments  relating  to  the  agencies’  Phase  1  supporting 
analysis  for  the  idle  reduction  technology  credits.4 5  MEMA  recommends  the  agencies  modify  the 


4  EPA-HQ-OAR-2010-0162-1752,  MEMA  Comments  +  Appendix  B,  January  31,  2011 
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credit  based  on  the  merit  of  the  individual  idle  control  technology,  clarify  the  definition  of  "other" 
and  revise  the  operation  time  and  fuel  consumption  rates  for  idle  reduction  technologies. 

Modify  the  GEM_  Credit  -  The  proposed  Phase  2  carries  over  the  Phase  1  credit  for  all  idle 
reduction  devices  for  Class  7  and  8  sleeper  cabs,  which  is  5  percent.5  This  5  percent  was 
based  on  Phase  1  Draft  Regulatory  Impact  Analysis  of  idle  control  technologies  that  included: 
auxiliary  power  units  (APUs);  fuel  operated  heaters  (FOHs);  battery  air  conditioning  systems 
(BACs);  and,  thermal  storage  air  conditioning  systems  (TACs).6  The  analysis  assumed  that  all 
idle  reduction  devices  use  0.2  gallons  of  fuel  per  hour  (gal/hr).  However,  MEMA  urges  the 
agencies  to  give  each  idle  reduction  technology  credit  based  on  the  fuel  consumption  and 
emissions  of  that  technology  and  assume  that  all  devices  consume  0.2  gal/hr.  This  approach 
would  be  consistent  with  the  different  levels  of  credit  given  to  different  types  of 
aerodynamics  and  tires.  The  various  idle  control  technologies  listed  in  the  agencies’  Phase  2 
Draft  RIA  have  fuel  consumption  from  the  battery  APU  of  almost  zero  to  the  diesel  engine 
APU  of  approximately  0.3  gal/hr  fuel  consumed  and  also  emit  different  amounts  of  GHG. 

MEMA  submitted  proposed  modifications  to  the  Phase  1  DRIA  Table  2-22:  Idle  Credit 
Calculation.  Below  is  an  excerpted  version  of  MEMA’s  original  proposed  modifications  for 
the  agencies’  reference.  It  shows  the  recommendation  for  credit  based  on  the  fuel 
consumption  and  GHG  emissions  of  each  technology.  Using  middle-idle  figures  in  the  table 
below,  MEMA  re-submits  the  following  recommendation  (also  see  the  Appendix): 


Technology 

Mid-Idle 
@  2,500  hrs. 

Fuel  Cell  Auxiliary  Power  Unit  (APU) 

7.7 

Diesel  Engine  APU 

6.1 

Fuel  Operated  Heater  (FOH) 

9.1 

Battery  AC  System  (BAC) 

9.2 

Thermal  Storage  AC  System  (TAC) 

9.2 

Combination  FOH  &  BAC 

9.0 

Combination  FOH  &  TAC 

9.0 

Also,  in  the  NPRM’s  Table  III-7  Proposed  Phase  2  Technology  Inputs,  the  agencies  present 
a  weighting  factor  percent  reduction  of  5  percent  for  APUs  with  automatic  engine  shutoff 
(AES)  and  of  7  percent  for  "Other”  idle  reduction.7  This  appears  to  be  an  acknowledgement 
by  the  agencies  that  some  idle  reduction  devices  reduce  GHGs  more  than  others.  MEMA 
proposes  that  perhaps  an  additional  incentive  could  be  given  to  trucks  that  have  idle 
reduction  technologies  factory-installed  as  a  way  to  assure  the  technology  benefit  will  be 
realized.  MEMA  presumes  that  "Other"  may  include  idle  reduction  technologies  such  as 


5  See  Section  2. 4.8. 1.1,  Phase  2  -  Draft  Regulatory  Impact  Analysis,  EPA-420-D-15-900,  June  2015. 

6  See  Section  2. 5. 4.1,  Draft  Regulatory  Impact  Analysis,  EPA-420-D-10-901,  October  2010 

7  80  Fed.  Reg.  at  40222 
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battery  powered  units.  However,  since  it  is  not  exactly  clear  in  the  NPRM,  MEMA  asks  the 
agencies  to  clarify  and  define  what  is  intended  to  be  covered  as  "Other.” 

Revise  Operation  Time  and  Consumption  Rate  Assumptions-  MEMA  supports  the 
agencies'  proposal  that,  in  order  to  qualify  for  credits,  it  is  mandatory  that  the  truck  is 
equipped  with  an  AES.  Five-minute  mandatory  engine  shutdown  will  support  increased 
annual  hours  of  operation  for  idle  reduction  equipment.  In  the  supporting  analysis  from  the 
Phase  1  R1A,  the  agencies  assumed  Class  8  sleeper  cab  spends  1,800  hours  in  extended  idle 
per  year  and  travels  about  250  days  per  year.  MEMA  recommends  that  the  agencies  use 
2,500  annual  hours  for  APUs  and  1,250  annual  hours  for  FOHs  to  better  reflect  real-world 
application  and  experiences.  Additionally,  the  agencies’  analysis  assumed  that  the  main 
engine  consumes  about  0.8  gal/hr  during  idling.  However,  based  on  our  analysis,  MEMA 
recommends  that  0.87  gal/hr  fuel  consumed  by  the  main  engine  during  idle  be  used  in  the 
calculations  for  credit. 

Please  view  the  Appendix  attached  to  MEMA's  comments  for  supporting  details.  It  shows  the 
recommendation  for  credit  based  on  the  recommended  hours  of  operation  and  fuel  consumption 
rate  for  various  APUs,  FOHs  and  combination  units. 

Extend  Idle  Reduction  Credit  to  Class  7  and  8  Day  Cab  Tractors 

The  agencies  asked  for  comments  in  the  Phase  2  NPRM  about  whether  or  not  the  proposed 
vocational  idle  reduction  approach  should  be  extended  to  Class  7  and  8  day  cab  tractors.8 
Increasingly,  companies  that  operate  day  cabs  are  implementing  requirements  to  reduce  their  idle 
time  in  drive  cycles  that  have  a  lot  of  stop-and-go.  Examples  of  these  type  of  drive  cycles  are 
operations  where  the  vehicle  is  making  several  local/regional  deliveries  and/or  waiting  in  long 
lines  for  pick-up/drop-off  and  not  being  allowed  to  leave  the  truck  at  idle,  such  as  at  loading 
docks,  container  yards  or  ports.  Restrictions  on  idling  impact  day  cab  operators  in  a  very  direct 
way.  More  and  more  trucking  operations  are  moving  to  a  more  regionalized  system  to 
accommodate  driver  preferences  and  customer  needs,  which  may  result  in  an  increased  demand 
for  Class  7  and  8  day  cab  tractors.  Consequently,  utilization  of  day  cabs  -  and  associated  idling  - 
will  likely  increase.  As  the  agencies  are  aware,  restrictions  on  idling  are  on  the  rise  throughout  the 
country.  Examples  of  limiting  idle  time  include:  SmartWay  partner  shippers  do  not  allow  idling  on 
their  property;  cities,  municipalities  and  regions  that  face  non-attainment  of  air  quality  standards 
enforce  strict  idling  restrictions;  and,  sustainability  practices  and  company  policies  of  fleet 
operators. 

Therefore,  MEMA  supports  extending  the  sleeper  cab  neutral  idle  and  stop-start  weighting 
factors  to  day  cab  tractors.  MEMA  recommends  that  Class  7  and  8  day  cabs  be  credited  with  35 
percent  of  the  credit  given  to  Class  8  sleeper  cabs  when  equipped  with  comparable  technology. 


8  80  Fed.  Reg.  at  40217  and  40224 
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Offering  credits  for  day  cabs  equipped  with  idle  reduction  technologies  will  result  in  reduced 
idling  of  these  vehicles  and  achieve  the  desired  result  of  reduced  fuel  consumption  and 
emissions  for  the  full  slate  of  vehicles  in  the  combination  tractor  category. 

Review  Lightweighting  and  Aerodynamics  in  GEM 

Overall,  the  inclusion  of  and  accounting  for  a  variety  of  technologies,  materials  and  systems  in 
the  Phase  2  GEM  are  supported  by  MEMA.  There  are  a  couple  of  technology  areas  that  MEMA 
would  like  to  highlight. 

Lightweighting  -  There  are  opportunities  to  further  expand  the  options  for  lightweighting. 
Specifically,  MEMA  recommends  an  adjustment  to  the  GEM  calculations  for  fully  loaded 
applications,  given  that  1000  lb.  of  lightweighting  in  a  vocational  application  can  result  in 
over  3  percent  GHG  emissions  avoidance  through  reduced  trips.  (Emissions  avoidance  due 
to  lightweighting  can  be  easily  calculated  by  dividing  the  weight  reduction  by  the 
payload,  then  multiplying  by  the  fully  loaded  service  time,  or,  for  a  vocational  application, 
0.5  x  1,000/15,000.)  Thus,  this  benefit  should  be  accounted  for  appropriately  in  the  GEM. 

Aerodynamics  -  MEMA  supports  the  agencies’  expanded  recognition  of  aerodynamics 
as  it  allows  the  GEM  to  be  more  closely  aligned  with  actual  performance  on  the  road.  The 
additional  bins  offer  a  wider  range  of  drag  coefficient  values  and  incentivizes  adoption  of 
aerodynamic  improvements.  The  agencies  asked  for  input  regardingthe  proposed 
constant  speed  testing.  Because  research  has  demonstratedthat  constant  speed  tests 
offer  stability,  reliability  and  repeatability  as  compared  to  coast  down  tests  and  since  a 
constant  speed  test  is  required  in  European  aerodynamic  test  protocols,  MEMA  supports 
the  inclusion  of  a  constant  speed  test. 

Suppliers  with  specific  products  and  materials  impacted  by  these  categories  will  submit 
detailed  commentary  on  the  Phase  2  NPRM. 

Ensure  an  Adaptable  Greenhouse  Gas  Emissions  Model  (GEM) 

MEMA  recognizes  the  scope  and  scale  of  the  agencies'  endeavors  to  conduct  a  significant 
amount  of  research  and  data  to  offer  a  proposal  that  is  more  representative  of  real-world 
applications.  Suppliers  are  the  key  innovators,  developers  and  manufacturers  of  many  of  the 
technologies  and  systems  recognized  in  the  GEM  program  (e.g.  lightweight  materials, 
automatic  tire  inflation  systems,  advanced  cruise  control  systems,  improved  aerodynamics, 
workday  idle  reduction  systems,  integrated  drivetrains  and  transmissions).  As  such,  MEMA 
supports  the  proposed  expansion  and  modification  of  the  Phase  2  greenhouse  gas  emissions 
model  (GEM)  because  it  recognizes  a  wider  variety  of  systems  and  technologies  in  its  menus 
and  calculations  compared  to  Phase  1.  That  notwithstanding  once  the  technology  choices  in 
GEM  are  finalized,  they  are  essentially  locked-in  and  making  changes  will  be  difficult.  The 
result  is  the  consequence  of  creating  technology  "winners  and  losers"  unless  a  mechanism  is 
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created  to  assure  the  GEM  remains  a  robust  tool  throughout  the  length  of  the  standard. 
Therefore,  MEMA  proposes  the  agencies  consider  an  approach  to  make  the  GEM  a  "living  and 
breathing”  tool  to  measure,  include  and  credit  future  technologies  that  have  quantifiable 
efficiency  benefits.  Such  a  process  would  be  a  streamlined,  efficient  and  cost-effective  way  to 
drive  adoption  of  fuel  efficient  technologies  via  the  GEM. 

Certainly  MEMA  supports  and  appreciates  the  need  for  long-term  certainty  in  these  standards 
for  investments,  product  planning  and  research  and  development.  Yet,  over  the  length  of  the 
standards,  it  is  plausible  and  inevitable  that  breakthroughs  in  technologies  will  happen;  some 
breakthroughs  are  on  the  horizon  but  not  yet  commercialized  and  some  are  not  yet  discovered. 
Future  developments  in  current  technologies  or  creation  of  new  ones,  would  be  essentially 
locked-out  of  the  GEM  menus  once  this  rule  is  finalized.  Adding  technologies  that  approach 
commercialization  during  the  course  of  Phase  2  to  the  credit  menu  allows  for  adjustment  of  an 
existing  credit  if  evidence  emerges  to  better  quantify  benefits. 

Therefore,  as  technologies  evolve  and  become  commercially  available,  MEMA  asks  the  agencies 
to  consider  a  streamlined  mechanism  as  part  of  the  rule’s  structure  that  would  also  allow  for  GEM 
to  evolve.  Such  an  approach  would  allow  for  the  future  inclusion  of  technologies  that  have 
verifiable  benefits  at  defined/designated  milestones. 

It  is  important  that  such  a  process  be  public,  transparent,  data  driven  and  have  defined 
milestones.  Perhaps  this  process  could  take  the  form  of  public  government-industry  workshops  or 
forums  announced  in  the  Federal  Register,  in  a  manner  similar  to  those  held  by  the  California  Air 
Resources  Board.  Here  industry  stakeholders  -  including  suppliers  -  can  petition  to  amend  the 
GEM  either  with  new  technology  additions  or  modifications  to  existing  GEM  values.  The 
petitioners'  evidence  must  be  robust  with  data  to  support  amendments  to  the  GEM.  It  will  further 
allow  the  GEM  to  account  for  adjustments  if  evidence  emerges  that  there  are  quantifiable,  verified 
improved  benefits.  Such  a  process  would  have  to  be  demonstrable,  rigorous,  transparent  and  well- 
managed  (i.e.  accurate  tracked  changes  and  GEM  version  control).  This  proposed  process  offers  an 
approach  not  only  for  industry  stakeholders,  but  also  government  entities  to  benefit  from  having 
as  robust  a  model  as  possible  that  reflects  what  is  available  and  of  benefit  in  the  marketplace  that 
can  be  properly  accounted  for  during  the  length  of  the  rule. 

Consequently,  a  "living,  breathing”  and  flexible  GEM  will  increase  market  penetration  and 
commercializationof  these  important  technologies  as  well  as  drive  continuous  innovation  and 
improvements.  OEMs  and  engine  manufacturers  will  be  incentivized  to  always  look  beyond  the 
horizon.  Suppliers  will  be  encouraged  to  continue  to  innovate  new  and  creative  technologies  to 
take  the  next  generation  of  commercial  vehicles  to  another  level  of  efficiency  and  performance. 

Address  Technical  Problems  with  Phase  2  GEM  Executable  File 

Certainly  such  a  complex  compliance  tool  must  be  ensured  to  be  accurate,  consistent  and 
reliable.  Unfortunately,  some  of  our  members  that  have  been  running  the  publicly  released  GEM 
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executable  file  have  encountered  some  problems  (e.g.  errors  with  coding  and  algorithms).  Other 
stakeholders  testified  in  the  public  hearings  that  they  have  experienced  problems  running  the 
GEM  executable  files  and  expressed  serious  concerns.  MEMA  urges  the  agency  to  resolve  these 
"bugs”  before  issuing  a  final  rule  and  to  utilize  the  administrative  law  tools  available  to  ensure  that 
this  compliance  mechanism  is  failsafe. 

Allow  Suppliers  to  Apply  for  Pre-Approval  of  Innovative  Off-Cycle  Technologies 

In  the  proposed  rule,  the  agencies  offer  to  account  for  future  emerging  innovative  off-cycle 
technologies,  by  retaining  the  existing  Phase  1  paths.9  However,  this  process  is  only  open  to  the 
vehicle  manufacturers.  Suppliers  must  also  be  allowed  to  participate  in  this  process  independently. 

Under  Phase  1,  the  application/petition  path  was  not  well  utilized  by  vehicle  manufacturers 
likely  due  to  the  lengthy  and  arduous  process.  Even  though  the  agency  is  proposing  to  retain  the 
same  path  options  as  Phase  1  in  Phase  2,  we  are  concerned  that  it  may  continue  to  be 
significantly  under-utilized.  Suppliers  would  seek  a  component-level  pre-approval,  similar  to  the 
light  vehicle  program  off-cycle  structure  such  that  it  can  be  broadly  applied  to  any  vehicle  that 
utilizes  that  pre-approved  technology. 

Only  allowing  vehicle  manufacturers  to  petition  for  pre-approval  limits  the  scope  of  potential 
for  other  improved,  innovative  off-cycle  technologies  offered  by  suppliers.  Moreover,  not 
including  suppliers  may  impact  commercially-viable  technologies;  if  there  is  not  a  way  to  account 
for  these  technologies,  then  there  is  little  incentive  for  the  vehicle  manufacturer  to  utilize  the 
technologies.  The  resulting  disbenefit  could  inadvertently  stifle  development  and  innovation  of 
more  effective  and  efficient  technologies.  This  would  be  an  unfortunate  consequence  and  would 
be  contrary  to  the  overarching  goals  of  the  rule. 

Permitting  only  vehicle  manufacturers  to  apply  and  petition  for  approval  perhaps  comes  from 
the  notion  that  only  the  OEMs  are  able  to  provide  the  data  and  substantive  information  needed  to 
demonstrate  the  potential  fuel  efficiencies/emission  reductions  of  commercialized,  in-production 
systems  or  components.  However,  suppliers  have  a  wide  range  of  models  and  design  tools 
available  to  them  (such  as  high-performance  computer  simulation  and  functional  3D  prototyping) 
to  provide  detailed  information  and  supporting  data  necessary  for  evaluation  of  applications. 
Suppliers  simply  want  the  equal  opportunity  to  apply  and  present  the  potential  benefits  of 
innovative  off-cycle  technologies  provided  they  meet  the  criteria  laid  out  in  40  CFR  86.1869-12, 
1036.610,  and  1037.610.10  Suppliers  are  highly  incentivized  to  dedicate  resources,  data  collection 
and  documentation  to  support  the  performance  and  efficiency  benefits  of  their  materials, 
components  and  systems.  They  have  always  worked  closely  with  their  customers,  but  even  more 


9  80  Fed.  Reg.  at  40521 

10  80  Fed.  Reg.  at  40757 
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so  over  the  years  as  the  technologies  transition  from  "bolted  on”  to  more  fully  integrated.  Further, 
suppliers  can  adequately  quantify  the  contributions  of  the  technology  for  agency  review. 

The  ability  for  suppliers  to  be  part  of  the  innovative  off-cycle  pre-approval  process  is 
particularly  critical  if  the  agencies  do  not  find  a  way  to  make  the  GEM  more  adaptable,  as  MEMA 
suggested  above. 

Suppliers  are  well  positioned  to  provide  the  resources,  test  protocols,  data  and  documentation 
required  to  present  viable  petitions  that  can  demonstrate  "known  quantifiable  benefits.”  Allowing 
suppliers  to  participate  in  this  approval  path  enhances  the  viability  of  the  program  because  it 
could  potentially  include  a  larger  cross-section  of  innovative  off-cycle  technologies.  Therefore, 
MEMA  urges  the  agencies  to  allow  suppliers  direct  access  to  the  pre-approval  process. 

Reconsider  Actions  Impacting  Remanufactured  Engines 

In  addition  to  representing  original  equipment  suppliers,  MEMA  also  represents 
remanufacturers  and  their  suppliers.  The  proposed  rule  seeks  to  regulate  non-new  products 
under  Phase  2,  including  gliders  and  remanufactured  engines.  There  remains  a  legitimate  need 
and  purpose  for  glider  kits  and  remanufactured  engines  and  our  members  would  like  to  support 
the  reduction  of  potential  objectionable  uses  of  the  standards.  However,  MEMA  is  concerned  that 
the  direction  being  proposed  by  the  agency  is  swinging  the  pendulum  too  far  in  the  other  direction 
and  has  the  potential  to  significantly  impact  this  industry  segment. 

Remanufactured  parts  are  given  an  extended  life,  cost  less  to  produce  and  purchase  and 
minimize  the  impact  on  the  environment  by  not  ending  up  in  the  waste  stream.  The  motor  vehicle 
remanufacturing  industry  supports  over  50,000  direct  jobs  in  the  U.S.  and  demonstrates  a 
commitment  to  sustainability  through  product  innovation  and  the  incorporation  of  more 
environmentally-friendly  manufacturing  practices.  The  U.S.  Congress  has  recognized  the  value  of 
remanufactured  parts  and  components  as  exemplified  by  the  "Federal  Vehicle  Repair  Cost  Savings 
Act"  (S.  565),  which  directs  federal  agencies  to  consider  using  remanufactured  parts  when 
maintaining  federal  vehicle  fleets.  This  bill  passed  the  Senate  on  June  15  and  the  House  of 
Representatives  on  September  28. 

Remanufacturing  is  a  standardized  industrial  process  by  which  previously  sold,  worn  or 
nonfunctional  products  are  refurbished  to  a  better  condition  and  performance  in  order  to  reuse 
resources  and  reduce  waste.  The  process  incorporates  technical  specifications,  including 
engineering,  quality  and  testing  standards  to  yield  warranted  products.  In  addition  to 
remanufactured  engines  other  examples  of  remanufactured  components  include: 
transmissions,  alternators,  starters,  turbochargers,  steering  and  suspension  components  and 
electronic  control  modules.  Remanufacturing  preserves  some  of  the  value  of  the  original 
manufacturing  -  including  energy  costs,  investment  in  capital  and  labor  inputs  -  which  recycling 
alone  cannot  do.  This  process  saves  about  85  percent  of  the  energy  and  material  used  to 
manufacture  similar  new  products. 
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MEMA  has  concerns  about  the  NPRM’s  approach  on  gliders  -  particularly  the  agencies’ 
proposals: 

•  to  define  used  and  remanufactured  engines/equipment  as  "new"  engines/equipment; 

•  to  impose  on  remanufactured  engines  the  same  compliance  criteria  as  actual  new 
engines  for  the  year  in  which  it  was  remanufactured  (for  all  emissions);  and, 

•  to  assert  an  earlier  compliance  timeline  of  MY2018. 

It  is  important  to  note  that  while  a  remanufactured  component  can  be  "manufactured  again” 
to  extend  the  service  life,  there  are  constraints  as  to  how  much  and  to  what  degree  you  can  alter 
a  component  to  meet  newer  design  performance  criteria  beyond  its  original  design.  This  task 
becomes  increasingly  more  challenging  the  more  complex  the  component/system.  Furthermore, 
the  proposed  scope  of  the  requirements  for  remanufactured  engines  would  not  only  include 
GHG  standards,  but  also  all  applicable  criteria  pollutant  emissions  standards;  yet  this  Phase  2 
rulemaking  is  a  GHG  rule,  not  for  other  pollutants.  Also,  the  proposed  timeline  would  kick  in 
much  sooner  (by  MY2018)  than  the  other  compliance  requirements  (MY2021).  This  timeline  is 
impractical  in  terms  of  production  planning  and  the  remanufacturing  process.  Absent  from  the 
proposed  rule  are  the  data  to  demonstrate  that  the  proposal  will  have  a  net  positive  impact  on 
reducing  C02  emissions;  nor  is  there  a  full  evaluation  of  the  cost-benefit  impacts  the  proposal 
will  have  on  rebuilt  and  remanufactured  engines  and  components.  As  a  result,  while  the  NPRM 
assures  that  this  is  not  a  “ban"  of  glider  kits  -  the  proposed  changes  have  the  potential  to 
significantly  burden  and  overwhelm  the  remanufacturing  sector. 

For  all  of  these  reasons,  MEMA  recommends  that  the  agencies  strike  and  remove  the 
additional  text  from  the  definition  of  "new"  in  part  1068.30  that  states:  "Note  that  in  certain 
cases,  used  and  remanufactured  engines/equipment  may  be  ‘new’  engines/equipment".11  The 
remanufacturer  members  of  MEMA  and  MERA  are  prepared  to  work  with  the  agencies  on  a 
practical  approach  to  address  the  government’s  concerns  while  still  retaining  this  important 
industry  sector  for  its  intended  and  legitimate  role  and  purpose.  As  we  represent  different 
manufacturers  in  this  space,  we  anticipate  that  they  will  address  these  and  related  concerns  in 
more  detail  in  their  company  comments. 

Conclusion 

MEMA  and  the  supplier  industry  are  committed  to  policies  that  enable  the  introduction  of  new 
technologies  needed  to  support  sustainable  mobility.  The  interconnectedness  of  the  industry 
drives  the  need  for  consistent,  long-term  policies,  regulations  and  standards  so  that  all 
stakeholders  can  more  effectively  incorporate  technologies  into  the  nation's  fleet.  Suppliers  are  a 
key  part  to  producing  the  results  outlined  by  the  Administration.  MEMA  urges  the  agencies  to 
consider  all  of  these  comments  as  the  final  rule  is  developed. 


11  80  Fed.  Reg.  40716 
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MEMA  Comments  to  NPRM  for  GHG  Emissions  and  Fuel 
Efficiency  Standards  for  MHD  Engines  and  Vehicles;  Phase  2 
Docket  No.  EPA-HQ-OAR-2014-0827;  NHTSA-2014-0132 

October  1,  2015 

We  look  forward  to  working  with  the  agencies  and  other  stakeholders  as  we  proceed  with  the 
second  phase  of  the  standards.  Please  contact  Ann  Wilson,  senior  vice  president  of  government 
affairs,  or  Leigh  Merino,  senior  director  of  regulatory  affairs,  with  any  questions. 

Respectfully  submitted. 


Steve  Handschuh 
President  and  CEO 

Motor  &  Equipment  Manufacturers  Association 


Appendix  Attached 


13 

EPA-1 9-01 26-A-000659 


ED  001620  00000957-00013 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Appendix  -  MEMA  Comments  to  NPRM  for  GHG  Emissions  and  Fuel  Efficiency  Standards 
for  MHD  Engines  and  Vehicles  Phase  2  Docket  No.  EPA-HQ-OAR-2014-0827;  NHTSA-2014-0132 
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Idle  Credit  Calculation  -  Proposed  Modification  to  Table  2-22  in  Ph  1  R1A 


Idle  Fuel  Consumption  ( 

gal/hr) 

C02 

g/gal 

Idle  C02  emissions  (g/hr) 

Idle  Hours 

per  Year 

Idle  C02  emissions  per  year  (g) 

Miles  per 

year 

Payload 

(tons) 

GHG  emissions  due  to  idling  (g/ton-mile) 

Baseline 

EPA  RIA 

*Argonne 
Mid-  Idle 

High  Idle 

EPA  RIA 

Argonne 
Mid-  Idle 

High  Idle 

EPA  RIA 

250  dy*10 
hrs/dy 

EPA  RIA  @ 
1800  hrs 

EPA  RIA  @ 
2500  hrs 

Mid  -Idle  @ 
1800  hrs 

Mid  ddle  @ 
2500  hrs 

High  Idle  @ 
1800  hrs 

High  Idle  @ 
2500  hrs 

EPA  RIA  @ 
1800  hrs 

EPA  RIA  @ 
2500  hrs 

Mid  ddle  @ 
1800  hrs 

Mid  -Idle  @ 
2500  hrs 

High  Idle  @ 
1800  hrs 

High  Idle  @ 
2500  hrs 

0.80 

0.87 

0.98 

10,180 

8,144 

8,857 

9,976 

1,800 

2,500 

14,659,200 

20,360,000 

15,941,880 

22,141,500 

17,957,520 

24,941,000 

125,000 

19 

6.2 

8.6 

6.7 

9.3 

7.6 

10.5 

Idle  Reduction  Technologies: 

Diesel  Engine  APU  ** 

030 

10,180 

3,054 

1,800 

2,500 

5,497,200 

7,635,000 

5,497,200 

7,635,000 

5,497,200 

7,635,000 

125,000 

19 

2.3 

3.2 

2.3 

— 

3.2 

3.2 

Savings  /  Credit  = 

Fuel  Cell  APU 

0.15 

10,180 

1,527 

1,800 

2,500 

2,748,600 

3,817,500 

2,748,600 

3,817,500 

2,748,600 

3,817,500 

125,000 

19 

3.9 

1.2 

5.4 

1.6 

4.4 

1.2 

6  1 

1.6 

1.2 

1.6 

Savings  /  Credit  = 

5.0 

7.0 

5.6 

7.7 

6.4 

8.9 

FOH  (Fuel  Operated  Heater) 

0.04 

10,180 

407 

800 

1,250 

325,760 

509,000 

325,760 

509,000 

325,760 

509,000 

125,000 

19 

0.1 

0.2 

0.1 

0.2 

0.1 

0.2 

Savings  /  Credit  = 

6.0 

8.4 

6.6 

9,1 

7.4 

10.3 

Battery  AC  System  (BAC)  *** 

0.025 

10,180 

255 

1,000 

1,250 

254,500 

318,125 

254,500 

318,125 

254,500 

318,125 

125,000 

19 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Savings  /  Credit  & 

6.1 

8.4 

6.6 

9.2 

7.5 

10.4 

Thermal  Storage  AC  System  (TAC) ! 

0.025 

10,180 

255 

1,000 

1,250 

254,500 

318,125 

254,500 

318,125 

254,500 

318,125 

125,000 

19 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Savings  /  Credit  = 

6,1 

8.4 

6.6 

9.2 

7.5 

10.4 

Combination  FOH  &  BAC 

0.04/0.025 

10,180 

407/255 

1,800 

2,500 

325,760 

509,000 

325,760 

509,000 

325,760 

509,000 

125,000 

19 

0  2 

0.3 

0.2 

0.3 

0.2 

0.3 

Savings  /  Credit  = 

5.9 

8.2 

6.5 

9.0 

73 

10.2 

Combination  FOH  &  TAC 

0.04/0.025 

10,180 

407/255 

1,800 

2,500 

325,760 

509,000 

325,760 

509,000 

325,760 

509,000 

125,000 

19 

0.2 

0.3 

0.2 

0.3 

0.2 

0.3 

Savings  /  Credit  = 

5.9 

:  8.2 

6.5 

9.0 

7.3 

10,2 

Publication  from  DOE,  Argonne  Lab 


Beth  batterv  &  thermal  storage  systems  use  power  from  the  engine  to  recharge 


Referencen  on  page  2-51  in  RIA,  footnote  6C 

28 -08-pci  f  Page  14  shows  average  fuel  use  varies  from  0.26  to  0.31  gal/hr.  Numerous  diesel  APU  manufacturers  websites  show0.3gal/hr. 


MEMA's  recommended  credit  for  idle  reduction  technologies 


Operation  Time 

The  agencies  assumed  that  the  average  Class  8  sleeper  cab  spends  1,800  hours  In  extended  idle  per  year  and  travels  about  250  days  per  year,  MEMA  recommends  that  the  agencies  use  2,500  annual  hours  for  AHJs  and  1*250  annual  hours  for  FOHs  :o 
better  reflect  real-world  application  and  experiences.  Our  recommendations  are  based  on  the  following  reference  information: 

We  agree  with  the  agencies'  proposal  thaf.  in  order  to  qualify  for  credits,  it  is  mandatory  that  the  truck  be  equipped  with  an  automatic  engine  shut-off  system.  Future  five-minute  mandatory  engine  shutdown  will  support  increased  annual 
hours  of  ope  ration  for  idle  reduction  equipment. 

According  to  the  agencies'  data  in  the  RIA  of  250  days  of  travel,  and  that  Class  8  sleeper  truck  drivers  must  have  10  hours  out- of- service  daily,  idle  time  of  2,500  hours  per  year  is  reasonable  for  use  of  an 
idle  reduction  technology. 

According  to  the  data  on  EPA  SmartWay  website,  2,400  hours  per  year  is  stated  for  idle  hours  on  a  Class  8  sleeper  truck.  "Some  surveys  say  that  trucks  idle  anywhere  from  6-8  hours  a  day  for  as  many  as  250  to  300  days  each  year. 

Idling  for  8  hours  per  day  for  300  days  per  year  equals  2,400  hours. 

In  the  2005  publication  from  Argonne  National  Laboratory,  Comparing  Emissions  Benefits  from  Regulating  Heavy  Vehicles  .Idling  the  assumptions  stated  "Cab  comfort  devices  were  assumed  to  ope  rate  7  hours  per  day,  303  days  per  year,  except 
for  the  heater  which  runs  150  days  per  year."  These  calculations  result  in  annm&t  operation,  of  2,121  hours  for  APUs  and  i*;€)50  hours  for  the  FOH.  Also,  the  assumptions  "Heater  and  current  track  idling  emissions  and  fuel  consumption  were 
derived  from  EPA  >  Life  2002)  measurements,  assuming  50%  air  conditioning  and  50%  heat." 

The  Federal  Motor  Carrier  Safety  Administration  (EMCSA)  Compliance,  Safety,  Accountability  (CSA  2010)  driver  guidelines  reduce  the  number  of  hours  that  a  driver  is  allowed  to  operate  the  truck  each  day  by  one  to  two  hours.  As  a 
consequence,  the  truck  would  be  out  of  service  for  250  to  500  additional  potential  hours  of  idle  or  use  of  an  ldlte  reduction  device  especially  with  five-minute  mandatory  shutdown.  This  results  in  an  increase  over  SmartWay' s  2,400  hour 
idling  hour  figure  to  2,650  to  2,300  hours. 

The  chart  in  Appendix  illustrates  MEMA's  proposed  modifications  to  the  Phi  RIA  Table  2-22.  It  shows  the  recommendation  for  credit  based  oil  the  recommended  hours  of  operation  for  various  APUs,  FOHs,  and  combination  units. 

[1]  Inference:  ht  t  p:  /  /  www-  epa-  gov/  srfflr  i  way/t  r  anspor  t/  what  -  sn$r  t  my/ ' di  i  ng~  r  educt  /  on-  ht  m  “  Vtyat  Sn$riwy  Can  Do  f  or  You,”  online  2011- 


Fuel  Consumption  Rate 

The  RIA  assumed  that  the  main  engine  consumes  about  0.8  gal/hr  during  idling.  Based  on  the  aforementioned  Argonne  report;*  SPA  SmartWay  and  actual  field  experience,  MEMA  recommends  that  0.87  gal/lf.  fuel  consumed  by  the  main  engine  during 
idle  be  used  in  the  calculations  for  credit.  Our  recommendations  are  based  on  the  following  reference  information: 

The  midpoint  data  indicates  the  figure  0.87  gal /hr  for  mid-RPM  idle  with  A/C  on  50  percent  of  the  time  should  be  used  as  the  fuel-consumption  for  a  Class  8  sleeper  truck[l] 

EPA's  SmartWay  program  website  states  that  idle  fuel  consumption  is  0.82  gal/hr  and  acknowledges  that  high  idle  can  consume  more  than  1.0  gal/hr [2] 

In  actual  field  operations,  many  truck  drivers  operate  at  higher  RPMs  during  extended  idle  not  only  when  operating  the  A/C  system,  but  also  to  provide  more  power  for  hotel  loads.  In  addition,  truck  drivers  use  high  idle  minimize 
engine  vibration  while  they  are  sleeping.  Higher  EiM  at  idle  results  in  fuel  consumption  in  excess  of  0.8  gal/hr. 

The  chart  In  this  Appendix  illustrates  MEMA's  proposed  modifications  to  the  Eh  1  RIA  Table  2-22.  It  shows  the  recommendation  for  credit  based  on  the  fuel  consumption,  of  0.87  gal/hr  of  the  main  engine  during  idling., 

[1]  Reference:  ht t  p:  //www-  t  r  anspor  t  at  i  on-  ani  ■  gov/  pdf  s/77/  361-  pdf  “  How  Mich  Coui  d  You  Save  by  I  di  i  ng  Less?”  US-  Depar  t  ^nt  of  Energy,  (ffice  of  Energy  Efficiency  and  Renewable  Energy,  and  t  he  M  gonne  National  Labor  atory,  2 006 

[2]  Ref  er  ence'-  ht  t  p:  /  /  www  epa-  gov/s^pr  t  way/t  r  anspor  t/cal  cul  at  or  s/cal  cu<  at  or  expl  anat  i  on-  ht  m  “  Sn$r  t  Technology  Package  Savings  Calculator  Explanation  of  Assunpt  >  ons,  ”  online  2011- 
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To:  Charmley,  William[charmley.william@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 

Yanca,  Catherine[yanca.catherine@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Cullen, 
Angela[cullen. angela@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Kataoka, 

Mark[Kataoka. Mark@epa.gov] 

To:  Nelson,  Brian[nelson. brian@epa.gov] 

Subject:  HD  Trailer  and  Glider  Reconsideration  (cail-in 
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To:  Charmley,  William[charmley.william@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 

Yanca,  Catherine[yanca.catherine@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Cullen, 
Angela[cullen. angela@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Kataoka, 

Mark[Kataoka. Mark@epa.gov] 

To:  Nelson,  Brian[nelson. brian@epa.gov]  ■ - 

Subject:  HD  Trailer  and  Glider  Reconsideration  (cail-in  |  Ex.  6  -  Personal  Privacy 


New  call-in  numbers  and  changed  day  and  time  due  to  conflicts 


EPA-1 9-01 26-A-000662 


ED  001620  00001005-00001 


EPA-HQ-201 8-0021 21  Production  Set  #2 


June  15,  2017 


Office  of  the  President 

TENNESSEE  TECH 


The  Honorable  Diane  Black 
i  131  Longworth  HOB 
Washingtor  X '  20515 

Reference  Tennessee  lech  l.'niversitj  -  Summary  of  Heavy  Dut  T nud  jtudj  and  fit aluation ol  the 
Phase  11  Heav)  Duty  Truck  Rule 


Congressman  Black:  '■  VT'ETTfi:  VT  y  ,v ME  .T-T  \fiu AT  'T'T.aA-'  .MT-  A  7 

From  September  2016  -  November  2016,  the  Tennessee  Technological  University  Department  of  Civil 
and  Environmental  Engineering  (“Tennessee  Tech”)  conducted  tire  first  phase  of  its  research  on  the 
environmental  and  economic  impact  of  the  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards 
for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  rule  (‘‘Phase  2  Rule”)  published 
October  25, 2016,  The  key  areas  of  research  were  to  (1)  Compare  Glider  Kit  compliance  with  the 
Phase  2  Rule:  (2)  Perform  high  level  environmental  footprint  and  economic  study  of  OEM 

optimization  plans  to  address  future  environmental  regulations  including  but  not  limited  to  production 
vehicles,  component  assembly,  and  facility  compliance. 


To  carry  out  the  environmental  footprint  component  of  the  research,  Tennessee  Tech  tested  thirteen 
heavy-duty  trucks  on  a  common  chassis  dynamometer  at  a  common  site;  eight  trucks  were 
remanufactured  engines  and  five  were  OEM  •’certified''  engines,  alt  with  low  mileage  (NOTE:  These 
Base  Line  Setting  Phase  1  results  were  completed  by  testing  only  one  Glider  Kit  manufacturer's 
product  and  one  OEM's  products.  Each  vehicle  was  evaluated  for  fuel  efficiency  carbon  monoxide 
(CO),  particulate  matter  (PMi  emissions  and  nitrogen  oxide  (NOG.  The  results  of  the  emissions  test 
were  compared  with  the  2010  EPA  emissions  standards  for  HD  Vs.  Our  research  showed  that 
optimized  and  remanufaetured  2002-2007  engines  and  OEM  "certified”  engines  performed  equally  as 
well  and  in  some  instances  out-performed  the  Of  VI  engines,  i  see  also  Appendix  A  for  more  detailed 
fe|ffiesii!ls).  _  T 


;  Emission 

. . -  . .  —  . ~ . . . - . j 

Result  1 

i  Standard 

|  CO 

All  vehic  es  met  the  standard 

:  pm  ; 

:  I 

i  Al!  vehicles  met  the  standard 

:  . ! 

;  NO*  | 

•  None  of  the  vehicles  met  the  standard 
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Congressman  Black 
June  15,  2017 


While  none  of  the  vehicles  met  the  NOx  standard,  a  glider  remanufactured  engine  achieved  the  best 
result  of  any  engine  tested  (see  Appendix  A).  Further,  our  research  showed  that  remanufactured  and 
OEM  engines  experience  parallel  decline  in  emissions  efficiency  with  increased  mileage.  Contrary  to 
the  assertion  in  the  Phase  2  Rule,  it  is  our  estimate  that  the  glider  kit  HD  Vs  would  emit  less  than  12% 
of  the  total  NOx  and  PM  emissions,  not  50%,  for  all  Class  8  HDVs.  Should  the  Phase  2  glider  cap  be 
fully  implemented  on  January  1,  2018,  there  is  little  doubt  that  consumers  utilizing  glider  vehicles,  due 
to  economic  considerations,  will  delay  purchasing  new  equipment  and  consequently,  slow  the 
reduction  of  engine  emissions  nationwide.  In  this  regard,  the  Phase  2  rule  is  counter-productive  to  its 
stated  intent. 

In  addition  to  equal  or  lower  emissions,  glider  kits  have  a  smaller  carbon  footprint  than  OEM  vehicles 
due  to  fuel  efficiency  and  recycling  of  materials.  Comparisons  between  201 6  glider  kit  vehicles  and 
new  EPA  compliant  vehicles  for  fuel  efficiency  reflect  that  glider  kits  are  20%  more  efficient  on  fuel 
consumption.  Glider  vehicles  also  reuse  engines  and  other  components  in  the  remanufacturing 
process,  resulting  in  the  reuse  of  approximately  4,000  pounds  of  cast  steel.  The  engine  assembly  alone 
accounts  for  approximately  3,000  pounds  of  recycled  cast  steel.  Thus,  the  well-documented 
environmental  impact  of  casting  steel,  including  the  significant  NOx  emissions,  is  avoided  by  reusing 
cast  steel  components  in  glider  vehicles.  Consequently,  given  the  superior  fuel  efficiency  and  the 
reuse  of  cast  steel,  glider  vehicles  have  a  lower  carbon  footprint  than  OEMs.  None  of  these  facts  were 
considered  in  the  development  of  the  Phase  2  rule. 

From  an  economic  standpoint,  Tennessee  Tech  examined  the  impact  of  the  Phase  2  Rule  sales  cap  of 
300  units  for  glider  kits  would  have  on  the  State  of  Tennessee.  The  300  unit  sales  cap  represents  9% 
of  Fitzgerald’s  current  sales.  It  is  estimated  that  a  91%  reduction  in  output  by  Fitzgerald  would  result 
in  a  direct  loss  of  approximately  947  jobs  and  a  loss  of  approximately  $512  million  of  economic  output 
in  the  State  of  Tennessee  alone.  This  impact  takes  into  account  the  direct  and  indirect  economic 
impact,  including  expenditures  on  labor,  operations  and  maintenance  as  well  as  changes  in  the  supply 
chain  throughout  the  state.  Additionally,  on  a  broader  scale,  the  economic  impact  of  the  Phase  2  Rule 
could  easily  exceed  $1  billion  nationwide  due  to  thousands  of  permanent  job  losses  and  supply  chain 
interruption  and  reduction.  The  Phase  2  Rule  failed  to  sufficiently  evaluate  and  consider  these 
impacts. 

Finally,  this  phase  of  the  research  shows  that  trucking  companies  that  utilize  glider  kit  HDVs  in  their 
fleets  are  vigilant  in  maintenance  and  elect  to  optimize  their  fleets  to  maximum  efficiency  throughout 
the  life  span  of  the  vehicle.  Further,  glider  kit  assemblers  facilitate  research  and  development  for 
OEM’s  by  conducting  innovative  research  for  fuel  additives,  emission  devices,  tire  and  wheel 
combinations  in  small  production  runs  and  are  currently  testing  components,  light  weight  drive 
systems,  alternative  fuel  mixtures,  autonomous  drive  systems,  light  weight  body  materials,  and 
intelligent  transportation  systems.  As  a  general  statement,  our  observation  is  glider  assemblers  are  in 
tune  with  industry  needs  and  cutting  edge  innovation. 
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Congressman  Black 
June  15,  2017 


Tennessee  Tech  will  continue  to  evaluate  HDV  engines  during  Phase  II  of  the  research  in  201 7.  Such 
effort  will  be  conducted  in  conjunction  with  the  Oak  Ridge  National  Lab  -  Fuel  Engines  &  Emissions 
Research  Center.  The  goals  of  the  next  phase  include  development  of  engineering  and  manufacturing 
solutions  that  exceed  EPA  emission  standards,  a  focused  research,  development,  and  testing  plan  for 
NOx  emissions,  and  to  continue  testing  to  demonstrate  continuous  improvement  of  emissions  from 
remanufactured  heavy-duty  engines. 


Sincerely. 


Philip  B.  Oldham 


Thomas  Brewer 
Associate  Vice  President 
Center  for  Intelligent  Mobility 


President 
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APPENDIX  A:  Testing  Results  from  Tennessee  Tech  Phase  1  Heavy  Duty 
Vehicle  Study 


Engine 

Type 

CO  (g/HP  *  hr) 

(2010  standard  =  15.5) 

PM 

Detroit  Diesel 
DD15 

ReMan 

0.290 

BTD 

Caterpillar 

CT13 

ReMan 

0.212 

BID 

Detroit  Diesel 
Series  60 

ReMan 

1.553 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

1.959 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.015 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.317 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.483 

BTD 

Detroit  Diesel 
Series  60 

ReMan 

0.467 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.491 

BTD 

Detroit  Diesel 
DD15 

OEM 

1.169 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.556 

BTD 

Detroit  Diesel 
DD15 

OEM 

0.098 

BTD 

Detroit  Diesel 
DD15 

OEM 

1.558 

BTD 

*BTD  bc!ow  threshold  detection  point 

**  NOx  (g/HP  *  HP)  {2010  standard  =  0.2);  All  tested  engines  were  higher  than  the  standard  and  ranged  from  a  low  of  0.44 
to  a  high  of  6.45.  The  lowest  tested  NOx  was  a  Fitzgerald  -  Reman  Detroit  Diesel  DD  15  using  proprietary  Fitzgerald 
engine  design  and  set  up.  That  same  engine  also  tested  at  the  0.290  Co  rate. 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Cullen,  Angela[cullen.angela@epa.govj;  Parsons,  Christy[Parsons.Christy@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Hart,  Connie[hart.connie@epa.gov] 

From:  Mitchell,  George 

Sent:  Tue  11/28/2017  12:56:46  PM 

Subject:  Inside  EPA  Write-up  Regarding  TTU  Memo  and  Glider  Testing  Report 


https://insideepa.com/daily-news/epa-study-finds-major-pollution-glider-trucks-despite-repeal- 

plan 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


EPA-1 9-01 26-A-000667 


ED  001620  00000915-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov] 

From:  Nancy  Kruger 

Sent:  Mon  11/27/2017  8:19:29  PM 

Subject:  RE:  NACAA  testifying  at  gliders  hearing 


Thanks  very  much,  Christy! 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7863 
nkruger@4cleanair.org 
www.4cleanair.org 


From:  Parsons,  Christy  [mailto:Parsons.Christy@epa.gov] 
Sent:  Monday,  November  27,  2017  12:28  PM 
To:  Nancy  Kruger 

Cc:  Parsons,  Christy;  Charmley,  William;  Yanca,  Catherine 
Subject:  RE:  NACAA  testifying  at  gliders  hearing 


Hi  Nancy, 


Thanks  very  much  for  your  note.  Pre-registration  for  the  hearing  closes  this  Wednesday  evening, 
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1 1/29,  and  we’ll  work  to  share  the  preliminary  schedule  for  panel  assignments  on  Friday,  12/1. 
As  Bill  noted,  we’ll  do  our  best  to  accommodate  Mile’s  request  re.  timing. 

If  any  additional  information  would  be  useful,  then  please  don’t  hesitate  to  contact  me. 

Best, 

Christy 

Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


Tel:  734.214.4243 


E-mail:  parsons.christv@epa.gov 


Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 


From:  Nancy  Kruger  [mailto:nkruger@4cleanair.org] 

Sent:  Monday,  November  27,  2017  10:38  AM 
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To:  Charmley,  William  <charmley .william@epa.gov>;  Yanca,  Catherine 

<yanca.catherine@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  RE;  NACAA  testifying  at  gliders  hearing 


Thanks  very  much,  Bill. 


Hi  Christy.  When  do  you  think  you'll  release  the  testimony  schedule  for  the  hearing? 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7863 
nkruqer@4cleanair.org 

www.4cleanair.org 


From:  Charmley,  William  rmailto:charmlev.william@epa.aovl 

Sent:  Monday,  November  27,  2017  10:36  AM 

To:  Nancy  Kruger;  Yanca,  Catherine;  Parsons,  Christy 

Subject:  RE:  NACAA  testifying  at  gliders  hearing 


Nancy  - 
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Thanks  for  this  info.  Christy  Parsons  on  my  staff  is  leading  our  overall  coordination  efforts  for 
the  hearing.  You  will  have  a  chance  to  meet  Christy  next  week  on  the  4th. 


We  will  do  our  best  to  honor  Miles’s  request. 


Best  regards, 
Bill 


From:  Nancy  Kruger  [mailto:nkruger@4cleanair.orgl 

Sent:  Monday,  November  27,  2017  10:33  AM 

To:  Charmley,  William  <charmlev.william@epa.gov>:  Yanca,  Catherine 
<vanca.catherine@epa.gov> 

Subject:  NACAA  testifying  at  gliders  hearing 

Importance:  High 


Bill  and  Cay, 


I  signed  up  NACAA  to  testify  at  next  Monday’s  glider  hearing.  Miles  will  deliver  the 
testimony.  We’d  really  appreciate  a  slot  on  the  first  panel. 


Thanks! 
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-Nancy 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7863 

nkruqer@4cleanair.org 

www.4cleanair.org 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Wed  5/30/201 8  1 :00:00  PM 

End  Date/Time:  Wed  5/30/2018  2:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Tue  10/9/2018  6:00:00  PM 

End  Date/Time:  Tue  10/9/2018  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Tue  9/4/2018  6:00:00  PM 

End  Date/Time:  Tue  9/4/2018  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal  [_  ----- 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in  j  Ex.  ®  ”  PSTSOnal  Privacy 

Start  Date/Time:  Thur  12/28/201 7  6:00:00  PM  1 - 

End  Date/Time:  Thur  12/28/2017  7:00:00  PM 
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To:  Barnes,  Taryn[Barnes.Taryn@epa.gov];  Cook,  Leila[cook.leila@epa.gov];  Davis, 

Theresa[Da vis.Theresa@epa.gov];  Derksen,  Kimberly[derksen. kimberly@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kliza,  Frances[Kliza. Frances@epa.gov];  Lay, 

Audrey[iay. audrey@epa.gov];  OAR-OTAQ-ASD[OAROT AQASD@epa.gov];  Salazar-Greene, 
Natalie[salazar-greene.natalie@epa.gov];  Shaffer,  Patricia[Shaffer. Patricia@epa.gov];  Soth, 
Judith[Soth.Judith@epa.gov];  Stewart,  Gwen[Stewart.Gwen@epa.gov];  Umstead, 
Jamifumstead  jami@epa.gov];  White,  Susan[white.susan@epa.gov] 

From:  Gonzalez,  Gail 

Sent:  Mon  1 1/27/2017  1 :44:27  PM 

Subject:  Bill's  Calendar  for  Today,  Monday,  November  27,  201 7 


Bill’s  Calendar 

On  Monday,  November  27,  2017 


9:00  AM  -  10:00  AMHEBTC  Update 
N165 

Bill  Charmley 

1 1:00  AM  -  12:00  PMLight-Dutv  GHG  Bi-Weekly 

N158 

Bill  Chamiley 

12:00  PM  -  12:30  PM  H  Z’  ^  HZ  -------- 

Ex.  6  -  Personal  Privacy 


Ines  Storhok 
1 :00  PM  -  2:00  PMSLT  Meeting 
C174 

Chris  Grundler 
2:00  PM  -  3:00  PMGeneraL 
N165 

Bill  Charmley 

3:00  PM  -  4:00  PMGeneraL 
N165 

Bill  Chamiley 

4:00  PM  -  4:50  PMHB  Trailer  and  Glider  Reconsideration 


N158 

Bill  Charmley 


Ex.  6  -  Personal  Privacy 
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Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration 

Start  Date/Time:  Mon  1 1/6/2017  6:05:00  PM 

End  Date/Time:  Mon  1 1/6/2017  6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (c^  EX.  6  -  Personal  Privacy 

Start  Date/Time:  Tue  1 0/9/201 8  6:00:00  PM  1 - 

End  Date/Time:  Tue  10/9/2018  7:00:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal  r - - 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-ini  Ex.  6  -  Personal  Privacy 

Start  Date/Time:  Mon  1 1/27/2017  9:00:00  PM  L - 

End  Date/Time:  Mon  1 1/27/2017  9:50:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal  r - - 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-iri  Ex.  6  -  P©rSOnal  Privacy 

Start  Date/Time:  Tue  9/4/2018  6:00:00  PM  1 - 

End  Date/Time:  Tue  9/4/2018  7:00:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  12/28/201 7  6:00:00  PM 

End  Date/Time:  Thur  12/28/2017  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  12/7/2017  8:00:00  PM 

End  Date/Time:  Thur  12/7/2017  9:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal  t - - - 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in  i  Ex.  6  -  Personal  Privacy 

Start  Date/Time:  Tue  2/20/2018  6:00:00  PM  1 - 

End  Date/Time:  Tue  2/20/2018  7:00:00  PM 
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From:  Nelson,  Brian 

Location:  N158 

Importance:  Normal 

Subject:  Accepted:  HD  Trailer  and  Glider  Reconsideration  (call-in 

Start  Date/Time:  Tue  1/16/2018  8:00:00  PM 

End  Date/Time:  Tue  1/16/2018  9:00:00  PM 


Ex.  6  -  Personal  Privacy 
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From:  Beardsley,  Megan 

Location:  N158 

Importance:  Normal  r - - - 

J5nhier±_  Accepted:  FW:  HD  Trailer  and  Glider  Reconsideration  (call-i  Ex.  6  -  Personal  Privacy 


Ex.  6  -  Personal  Privacy 


Start  Date/Time: 
End  Date/Time: 


Thur  12/7/2017  8:00:00  PM 
Thur  12/7/2017  9:00:00  PM 
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To:  Charmley,  William[charmley.william@epa.gov];  Nelson,  Brian[nelson.brian@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov] 

From:  Mitchell,  George 

Sent:  Wed  11/29/201 7  4:02:49  PM 

Subject:  RE:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 


I  can  be  available 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Charmley,  William 

Sent:  Wednesday,  November  29,  2017  9:00  AM 

To:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov>;  Mitchell,  George  <Mitchell.George@epa.gov> 
Subject:  FW:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Dear  all 


Are  any  of  you  available  on  Thursday  from  4:30  until  5:30  for  a  1  hour  call  with  MEMA  to 
discuss  the  glider  proposal? 
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Thanks 

Bill 


From:  Laurie  Holmes  [mailto:rholmes@mema.org] 

Sent:  Monday,  November  27,  2017  5:40  PM 

To:  Charmley,  William  <charmlev.william@epa.gov>;  Ann  Wilson  <awilson@MEMA.ORG>; 
Leigh  Merino  <lmerino@MEM A  ,ORG>:  Catherine  Boland  <cboland@MEMA .ORG> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis .charles@epa.gov>: 
Mitchell,  George  <Mitchell.George@epa.gov>:  Parsons,  Christy  <Parsons .Chri sty  @.epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good  for  us 
since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and  probably 
won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (1 1/30)? 


Best, 

Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
Mobile:  202-422-6182 
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From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>;  Leigh  Merino  <lmerino@MEMA.ORG>:  Laurie 

Holmes  <lhoImes@,mema.org> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis .charles@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov>;  Parsons,  Christy  <Parsons .Chri stv@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal-emission- 

requirements-glider 
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I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  learn  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are  the  members 
MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 
•□□□□□□□  Thursday,  November  30  from  3-4  or  4-5pm 
•□□□□□□□  Tuesday,  December  5  from  3 -4pm 
•□□□□□□□  Thursday,  December  7  from  4-5  pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 
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Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal 

i._Subie_ct._._._Me.et.ina._EQrward  Notification:  HD  Trailer  and  Glider  Reconsideration 


Ex.  6  -  Personal  Privacy 


StartDate/Time:  thur  12/7/2017  8:00:00  PM 

End  Date/Time:  Thur  12/7/2017  9:00:00  PM 


|  Ex.  6  -  Personal  Privacy 


Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting  r - - - 

HD  Trailer  and  Glider  Reconsideration  (call-in  6  Ex.  6  -  Personal  Privacy 

Meeting  Time 

Thursday,  December  7,  2017  3:00  PM-4:00  PM. 


Recipients 

Choi.  David 
Beardsley.  Megan 

All  times  listed  are  in  the  following  time  zone:  (UTC . 05:00)  Eastern  Time  (US  &  Canada) 

Sent  by  Microsoft  Exchange  Server 
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To:  Orlin,  David[Orlin. David@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Thur  10/12/2017  10:48:06  PM 

Subject:  Re:  Gliders 


Exciting  times. 


Ex.  6  -  Personal  Privacy 


Ex.  5  -  Attorney  Client 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Oct  12,  2017,  at  6:42  PM,  Orlin,  David  <Orlin.David@epa. gov>  wrote: 


FYI. 


(  Ex.  5  -  Attorney  Client  | 

L _ j 

Begin  forwarded  message: 


From:  Orlin.David@epa.gov 

Date:  October  12,  2017  at  6:27:29  PM  EDT 

To:  Schmidt.Lori e@,epa. gov 

Cc:  Srinivasan.Gautam@epa.gov.  Kataoka.Mark@epa.gov 

Subject:  Gliders 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product;  Deliberative 
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Ex.  5  -  Attorney  Client;  Attorney  Work  Product;  Deliberative 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Cook,  Leila[cook. Ieila@epa.gov];  Charmley, 
Wiliiam[charmiey. william@epa.gov] 

From:  Lewis,  Josh 

Sent:  Fri  1/19/2018  4:14:45  PM 

Subject:  Gliders  briefings  next  week 


At  scheduling  meeting  this  am.  Bill  was  asking  if  we  can  condense  the  two  glider  briefings  into 
one?  He  is  no  longer  travelling  next  week,  so  one  option  is  to  move  Monday’s  meeting  to 
Wednesday  and  make  it  a  combined  Part  1  and  Part  2.  Thoughts? 


Josh 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  8/1 1/2017  3:25:00  PM 

Subject:  Re:  Glider  Reconsideration  Update  -  August  1 1  2017. pptx 

It's  posted  already  so  we  will  live  with  the  typo 

>  On  Aug  11,  2017,  at  11:16  AM,  Moulis,  Charles  <moulis.charles@epa.gov>  wrote: 

> 

>  Ben, 

> 

>  I  just  found  a  typo.  Use  this  version  if  you  haven’t  already  sent  it. 

>  <Glider  Reconsideration  Update  -  August  1 1  2017.pptx> 
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To:  Barnes,  Taryn[Barnes. Taryn@epa.gov];  Cook,  Leiia[cook.lei!a@epa.gov];  Davis, 

Theresa[Davis. Theresa@epa.gov];  Derksen,  Kimberiy[derksen.kimber!y@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kiiza,  Frances[Kiiza. Frances@epa.gov];  OAR-OTAQ- 
ASD[OAROTAQASD@epa.gov];  Shaffer,  Patricia[Shaffer.Patricia@epa.gov];  Soth, 
Judith[Soth.Judith@epa.gov];  Stewart,  Gwen[Stewart.Gwen@epa.gov];  Umstead, 
Jami[umstead.jami@epa.gov];  White,  Susan[white. susan@epa.gov] 

From:  Saiazar-Greene,  Nataiie 

Sent:  Wed  8/16/2017  12:51:25  PM 

Subject:  Bill's  calendar  for  today  Wednesday,  August  16,  2017 


Bill’s  Calendar 

On  Wednesday,  August  16,  2017 


9:00  -  1Q:QQMTB  Meeting 
N158 

Bill  Charmley 

10:00-  1 1 :00 Weekly  Fuels  Issues  Meeting 

Chris  Gnmdler 

1 1 :00  —  11 :30 Monthly  meeting  with  David 

N165 

Bill  Charmley 
11:30-  12:00Glider  pre-call 

Patricia  Hainan 

2:00-  3:00 Weekly  SLT  Meeting 

Chris  Gnmdler 

3 :00-  4:00Conference  call  on  Asi1.oro.ar 

N 165  .  . 

Bill  Channley 


Ex.  6  -  Personal  Privacy  i 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Glen  Kedzie 

Sent:  Thur  11/9/2017  9:39:22  PM 

Subject:  RE:  Here  is  ATA's  quote  you  will  be  seeing  soon  from  me.  Feel  free  to  share  with  Chris.  Our 
FEAC  voted  unanimously  to  support  leaving  the  rule  as-is,  including  ramping  down  the  glider  kit  industry. 
I  am  free  to  talk  now  since  I  have  the  support  of  o... 


Sounds  good  Bill.  I  can  speak  more  freely  now  given  I  have  support  from  my  members  on  our 
positions  on  trailers  and  gliders.  We  will  be  testifying  and  comenting  of  course.  I  am  out 
tomorrow  as  well  so  enjoy  your  weekend. 


Glen 


Glen  P.  Kedzie,  Vice  President 
Energy  &  Environmental  Affairs  Counsel 


American  Trucking  Associations,  950  North  Glebe  Road,  Suite  210,  Arlington,  VA  22203 
8  Phone  703.838.1879  |  8  Cellular  703.627.0479  [  Fax  703.838.1748  |  K)  qkedzie@truckinq.org 


Please  consider  the  environment  before  printing  this  e-mail 


This  message  is  intended  only  for  the  individual  or  entity  to  which  it  is  addressed  and  may  contain  information  that  is  attorney  work  product,  privileged,  confidential 
and/or  exempt  from  disclosure  under  applicable  law'.  If  the  reader  of  this  message  is  not  the  intended  recipient,  you  are  hereby  notified  that  any  dissemination, 
distribution  or  copying  of  this  communication  is  strictly  prohibited.  If  you  have  received  this  communication  in  error,  please  notify  us  immediately  by  telephone  and 
return  the  original  message  to  us  at  the  above  address  via  email  or  the  United  States  Postal  Service.  Thank  you. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  November  09,  2017  3:52  PM 
To:  Glen  Kedzie  <GKedzie@trucking.org> 

Subject:  Re:  Here  is  ATA's  quote  you  will  be  seeing  soon  from  me.  Feel  free  to  share  with 
Chris.  Our  FEAC  voted  unanimously  to  support  leaving  the  mle  as-is,  including  ramping  down 
the  glider  kit  industry.  I  am  free  to  talk  now  since  I  have  the  support  of  o... 


Dear  Glen 


Thank  you  for  this  note.  I  had  been  meaning  to  call  you  since  the  ATA  management  meeting  in 
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Florida  a  few  weeks  ago  to  see  what  support  we  can  provide  on  this  topic  to  keep  ATA  informed. 


Did  you  see  the  quote  last  week  in  HD  Trucking  from  the  CEO  of  Daimler  Trucks  North 
America,  Roger  Nielsen.  In  it  Dai mler-Freigh timer  basically  says  that  independent  of  the 
outcome  of  EPAs  reconsidering  the  Glider  regulations,  DTNA  is  not  going  backwards,  they 
support  the  Phase  2  rule,  including  the  approach  to  gliders,  and  they  will  not  go  back  to 
producing  high  volumes  of  Glider  kits. 


I  have  tomorrow  off,  but  I  would  like  to  catch  up  with  you  on  this  topic. 


In  addition,  I  would  like  to  discuss  having  our 
month  or  2,  to  discuss  SmartWay,  the  Phase  2 
HD  NOx. 


office  Director  meet  with  Chris  Spears  in  the  next 
final  rule  and  it’s  implementation,  and  the  topic  of 


Best  regards, 


Bill 


On  Nov  9,  2017,  at  3:42  PM,  Glen  Kedzie  <GKedzie@trucking.org>  wrote: 
. . .  members.  The  timing  did  not  work  out  so  good  though. 


“ATA  is  disappointed  in  EPA’s  decision  to  modify  the  glider  kit  provisions  under  the  Phase 
2  Rule.  ATA  members  have  a  long-storied  record  of  supporting  clean  engine  technologies, 
improving  efficiencies,  and  becoming  more  sustainable.  Our  close  work  with  EPA  on  the 
Phase  2  Rule  demonstrated  that  regulations  based  on  sound  data,  science,  and  compromise 
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are  superior  to  those  developed  in  a  vacuum.  The  agency’s  position  supporting  the 
continued  growth  of  the  glider  kit  industry  that  produces  the  highest  emitting  equipment  on 
our  nation’s  highways  is  perplexing.” 


Glen  P.  Kedzie,  Vice  President 
Energy  &  Environmental  Affairs  Counsel 

American  Trucking  Associations,  950  North  Glebe  Road,  Suite  210,  Arlington,  VA  22203 


S  Phone  703.838.1879  |  S  Cellular  703.627.0479  |  Fax  703.838.1748  |  K)  qkedzie@truckinq.org 


Please  consider  the  environment  before  printing  this  e-mail 


This  message  is  intended  only  for  the  individual  or  entity  to  which  it  is  addressed  and  may  contain  information  that  is  attorney  work  product,  privileged, 
confidential  and/or  exempt  from  disclosure  under  applicable  law'.  If  the  reader  of  this  message  is  not  the  intended  recipient,  you  are  hereby  notified  that  any 
dissemination,  distribution  or  copying  of  this  communication  is  strictly  prohibited.  If  you  have  received  this  communication  in  error,  please  notify  us 
immediately  by  telephone  and  return  the  original  message  to  us  at  the  above  address  via  email  or  the  United  States  Postal  Service.  Thank  you. 


Disclaimer 

NOTICE:  This  e-mail  message  and  any  attachments  to  it  contain  confidential  Information  and  are  intended  solely  for  the  use 
of  the  indmduaf(s)  or  entities  to  which  it  is  addressed.  If  you  are  not  the  intended  recipient,  or  an  employee  or  agent 
responsible  for  delivering  this  message  to  the  intended  recipient,  you  are  hereby  notified  that  you  are  prohibited  from 
reviewing,  retransmitting,  converting  to  hard  copy,  copying,  disseminating,  or  otherwise  using  in  any  manner  this  e-mail  or 
any  attachments  to  it.  If  you  have  received  this  message  in  error,  please  notify  the  sender  by  replying  to  this  message  and 
delete  it  from  your  computer. 


Disclaimer 

NOTICE:  This  e-mail  message  and  any  attachments  to  it  contain  confidential  information  and  are  intended  solely  for 
the  use  of  the  individual(s)  or  entities  to  which  it  is  addressed.  If  you  are  not  the  intended  recipient,  or  an 
employee  or  agent  responsible  for  delivering  this  message  to  the  intended  recipient,  you  are  hereby  notified  that 
you  are  prohibited  from  reviewing,  retransmitting,  converting  to  hard  copy,  copying,  disseminating,  or  otherwise 
using  in  any  manner  this  e-mail  or  any  attachments  to  it.  If  you  have  received  this  message  in  error,  please  notify 
the  sender  by  replying  to  this  message  and  delete  it  from  your  computer. 
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To:  Charmley,  William[charmley.william@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov]; 

Nelson,  Brian[nelson. brian@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov];  Cullen, 

Angela[cullen. angela@epa.gov];  Sanchez,  Jamestsanchez.james@epa.gov];  Laroo, 
Chris[laroo.chris@epa.gov] 

Cc:  Yanca,  Catherine[yanca. catherine@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Mon  11/20/2017  1:53:26  PM 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Yes — we  should  definitely  ask  to  docket  this.  It  is  important  to  docket  our  communications  (and 
substantive  info)  between  proposal  and  final. 


From:  Charmley,  William 

Sent:  Monday,  November  20,  2017  8:50  AM 

To:  Mitchell,  George  <Mitchell.George@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Sanchez,  James  <sanchez.james@epa.gov>;  Laroo,  Chris  <laroo.chris@epa.gov> 

Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  FW:  Tennessee  Tech  University  -  Follow  Up 


Dear  all  - 


Please  see  the  attached  data  from  TTU.  Also  note  that  Tom  Brewer  thought  that  our  draft 
summary  memo  of  the  conference  call  we  had  with  TTU  a  few  weeks  ago  was  accurate. 


George  - 


Can  you  send  me  a  draft  response  that  I  can  send  back  to  Tom  Brewer  later  today,  that  provides 
him  with  information  regarding  the  2  glider  vehicles  we  have  tested  (model  year  of  vehicle, 
mileage,  and  what  we  know  regarding  the  original  year  of  engine  build,  engine  OEM,  and  if  they 
are  both  Fitzgerald  rebuilts  please  identify  that).  Also,  please  include  (a)  specs  on  our  test  fuel 
and  (b)  the  specs  from  the  CFR  for  our  highway  HD  certification  test  fuel,  and  a  citation  to  those 
specification. 
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Once  you  all  have  had  a  chance  to  review  this  data,  we  can  discuss  it  next  week.  We  should 
decide  if  we  should  ask  to  docket  this  data  - 1  assume  we  should. 


Thanks 

Bill 


From:  Brewer,  Tom  [mailtoiTBrewer@tntech.edu1 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <charmlev .william @epa. gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
please  see  the  attached  details  of  the  data  for  the  ( 15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are  accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA  Ann 
Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 
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Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


TP  Tennessee 

)%/.  TECH 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Oriin,  David 

Sent:  Fri  1 0/20/201 7  1 :44:22  PM 

Subject:  FW:  Draft  Proposal  of  Glider  Repeal 


fyi 


David  Oriin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Baptist,  Erik 

Sent:  Friday,  October  20,  2017  9:38  AM 
To:  Oriin,  David  <Orlin.David@epa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Schmidt,  Lorie  <Schmidt.Lorie@epa.gov>; 
Srinivasan,  Gautam  <Srinivasan.Gautam@epa.gov> 

Subject:  RE:  Draft  Proposal  of  Glider  Repeal 


David, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


Please  let  me  know  if  you  have  any  questions. 


Thanks  again. 


Erik  Baptist 
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Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

bapti  st.erik@epa .  gov 


From:  Orlin,  David 

Sent:  Thursday,  October  19,  2017  1 1:37  PM 
To:  Baptist,  Erik  <baptist.erik@epa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>:  Schmidt,  Lorie  <Schmidt.Lorie@epa.gov>; 
Srinivasan,  Gautam  <Srini vasan  .Gautam  @epa .  gov> 

Subject:  RE:  Draft  Proposal  of  Glider  Repeal 


Erik, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


Let  us  know  if  you’d  like  to  discuss  anything, 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 
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From:  Baptist,  Erik 

Sent:  Wednesday,  October  18,  2017  7:04  PM 

To:  Srinivasan,  Gautam  <Srini vasan.Gautam@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa. gov>:  Kataoka,  Mark  <Kataoka.Mark@epa. gov>:  Schmidt, 
Lorie  <Schmidt.Lorie@epa.gov> 

Subject:  Re:  Draft  Proposal  of  Glider  Repeal 


That  should  work,  but  I'll  let  you  know  if  I  hear  differently. 

Sent  from  my  iPhone 

On  Oct  18,  2017,  at  6:29  PM,  Srinivasan,  Gautam  <Sriniyasan. Gautam@epa.gov>  wrote: 

Ex.  5  -  Attorney  Client;  Attorney  Work  Product 

+++++++++++++ 

202-564-5647  (o) 

202-695-6287  (c) 

On  Oct  18,  2017,  at  5:54  PM,  Orlin,  David  <Orlin.David@epa.gov>  wrote: 

Hi  Erik, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Baptist,  Erik 
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Sent:  Wednesday,  October  18,  2017  4:26  PM 
To:  Orlin,  David  <Qrlm.David@cpa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Schmidt,  Lorie 

<Schmidt.  Lorie@epa. gov>:  Srinivasan,  Gautam  <Srini vasan . Gautam @epa.  gov> 

Subject:  Draft  Proposal  of  Glider  Repeal 


David, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


Please  let  me  know  if  you  have  any  questions. 


Thanks, 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Carter,  Michael@ARB 

Sent:  Mon  8/21/2017  4:17:07  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 

I'm  out  the  whole  week  Bill.  I  can't  make  the  call,  but  I  know  jack  can. 

Sent  from  my  ARB  Android. 

— Original  Message — 

From:  Charmley,  William  [charmley.william@epa.gov] 

Received:  Monday,  21  Aug  2017,  6:01AM 

To:  McCarthy,  Mike@ARB  [michael.mccarthy@arb.ca.gov];  Kitowski,  Jack@ARB 
[jack.kitowski@arb.ca.gov];  Carter,  Michael@ARB  [michael.carter@arb.ca.gov] 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Mike  M.  -  thanks. 


Jack  and  Mike  C.  -  if  either  of  you  are  available  I  would  like  to  go  ahead  and  have  the  call 
today. 


It  would  be  good  for  a  short  catch-up  on  both  light-duty  and  on  EPA’s  announcement  from  last 
week  on  the  heavy-duty  phase  2  gliders  and  trailers. 


Thanks 

Bill 


From:  McCarthy,  Mike@ARB  [mailto:michael.mccarthy@arb.ca.gov] 
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Sent:  Friday,  August  18,  2017  7:38  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Grundler,  Christopher 
<grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>;  Kitowski, 
Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>; 
Corey,  Richard@ARB  <richard.corey@arb.ca.gov>;  Bevan,  Analisa@ARB 
<analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>;  Bunker,  Byron 
<bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov> 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Bill: 

I’ll  be  available  and  can  tie  in  from  Sacramento  if  we  still  have  it.  I  can  update  you  on  what  we 
have  been  doing  about  future  requirements  but  that  shouldn’t  take  much  time. 


From:  Charmley,  William  fmailto:charmlev.william@epa.govl 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb. ca.gov>; 

Kitowski,  Jack@ARB  <iack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB 

<michael.carter@arb.ca.gov>;  Corey,  Richard@ARB  <richard. corey@arb.ca.gov>;  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
Bunker,  Byron  <bunker.bvron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthv@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
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on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corev@arb.ca.gov;  anaiisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  (866-299-3188,  202-564-1103) 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  C174/Rm  6520 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov] 

From:  Mylan,  Christopher 

Sent:  Tue  11/28/2017  2:46:11  PM 

Subject:  OTAQ  Daily  News  Brief 


Good  Morning! 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships,  to 
alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would  like  to 
add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.christoDher@epa.gov.  Feedback  welcomed.  Thanks  and  enjoy! 


How  EPA  decided  some  big  trucks  aren't  ’motor  vehicles* 


Camille  von  Kaenel.  E&E  News  reporter 

U.S.  EPA  has  proposed  a  Clean  Air  Act  exemption  that  would  help  a  politically  wired  heavy- 
truck  manufacturer,  reversing  the  Obama  administration's  emissions  restrictions  and  drawing 
fire  from  public  health  advocates  and  truck-making  heavyweights. 

At  issue  is  how  EPA  treats  so-called  glider  kits  —  new  truck  chassis  equipped  with  refurbished 
diesel  engines  and  powertrains.  EPA  proposed  on  Nov.  9  exempting  gliders  from  air  emission 
requirements  because  those  trucks  lack  powertrains  and  are  thus  not  "motor  vehicles." 


A  major  beneficiary  is  Fitzgerald  Glider  Kits,  a  Tennessee-based  company  that  hosted  a  Donald 
Trump  campaign  event  at  a  sales  lot  in  Virginia  coal-mining  country  in  August  2016  and  whose 
executives  met  privately  with  EPA  Administrator  Scott  Pruitt  last  May. 


Fitzgerald's  efforts  to  secure  a  rule  exemption  were  bitterly  opposed  by  truck  managers  who 
maintained  that  it  would  put  them  at  a  severe  disadvantage.  Glider  kits  are  about  25  percent 
cheaper  than  a  new  rig  —  and  they  pollute  20  to  40  times  more  than  new  truck,  according  to  an 

EPA  analysis. 


EPA  stays  course  on  hot-button  'point  of  obligation' 
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Marc  Heller,  E&E  News  reporter 

U.S.  EPA  declined  last  week  to  change  who's  responsible  to  meet  federal  renewable  fuel 
mandates,  settling  an  industry  dispute  as  broader  questions  about  biofuel  policies  await 
resolution. 


Pro-ethanol  groups  cheered  the  agency's  decision  to  keep  the  mandate's  "point  of  obligation"  on 
fuel  refiners,  rather  than  switching  it  to  fuel  blenders  as  some  refiners  had  requested.  Blenders 
are  the  more  logical  responsible  party,  refiners  say,  because  they  do  the  actual  combining  of 
fuel. 


One  the  biggest  refiners,  Valero  Energy  Corp.,  in  turn  said  EPA's  decision  merely  sets  the  stage 
for  legal  challenges  from  companies  that  consider  the  renewable  fuel  standard  —  and  EPA's 
rationale  for  maintaining  its  structure  —  flawed. 

Scott  Pruitt  on  a  mission  to  change  the  culture  of  the  EPA 

Ledyard  King,  USATODAY 

WASHINGTON  —  EPA  Administrator  Scott  Pruitt  isn’t  just  dismantling  the  Clean  Power  Plan 
and  other  high-profile  environmental  programs  of  the  Obama  era.  He’s  on  a  mission  to  re¬ 
engineer  the  agency’s  culture  by  returning  power  to  states  and  away  from  the  Washington 
bureaucrats  and  coastal  elites  he  said  have  led  it  astray. 

The  EPA,  for  example,  is  doing  away  with  the  “sue-and-settle”  approach  that  Pruitt  said 
improperly  allowed  the  Obama  administration  to  circumvent  laws  by  rewriting  regulations 
behind  closed  doors  with  friendly  environmental  groups  who  filed  lawsuits.  The  agency  also  has 
rewritten  membership  rules  for  the  agency’s  advisory  boards,  so  that  both  industry  advocates  and 
academics  from  Midwestern  and  Mountain  states  —  which  Pruitt  said  were  under-represented 
—  have  greater  influence  when  counseling  agency  leaders  on  new  rules. 

And  he’s  adopted  a  “red  team/blue  team”  model  designed  to  challenge  climate  change 
assumptions  that  global  warming  is  occurring  and  humans  are  the  primary  cause  —  a  view 
endorsed  both  by  the  vast  majority  of  scientists  and  by  a  massive  federal  report  the  White  House 
issued  earlier  this  month.  Pruitt,  who  challenged  the  Clean  Power  Plan  as  Oklahoma  attorney 
general,  said  he’s  plowing  ahead  with  the  rollback  of  the  rule  designed  to  curb  carbon  emissions 
from  coal -fired  power  plants  despite  the  report’s  conclusions. 

And  he  said  the  red  team/blue  team  approach  that  promotes  “curious  inquiry  and  continued 
analysis”  is  integral  to  the  rigorous  self-analysis  he  believes  the  EPA  has  been  lacking  in  recent 
years. 
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“I’m  an  attorney.  I  believe  in  bringing  people  together  in  an  open  process  to  encourage  peer 
review,  that’s  what  science  is,”  Pruitt  said  during  a  recent  interview  in  his  office.  “We  shouldn’t 
run  from  that ...  That’s  something  we  ought  to  embrace  as  a  culture  and  I  think  as  an  agency.” 


Drivers.  Not  Refiners,  May  Bear  Brunt  of  SJ.S.  Biofuel  Quotas 


By  Laura  Blewitt,  BNA  News 


Sen.  Ted  Cruz  may  want  to  spotlight  a  new  victim  in  the  King  Corn  versus  Big  Oil  tussle:  U.S. 
motorists. 

The  Texas  Republican  took  up  arms  for  fuel  makers  after  President  Donald  Trump  upheld  the 
Renewable  Fuel  Standard,  the  12-year-old  rule  that  forces  refiners  to  either  mix  biofuels  in  with 
their  gasoline  and  diesel  or  buy  credits.  Despite  the  petroleum  lobby’s  efforts,  the  Environmental 
Protection  Agency  last  week  rejected  a  petition  from  independent  refiners  including  Valero 
Energy  Corp.  and  CVR  Refining  LP  to  alter  the  rule  and  put  the  burden  on  companies  that  blend 
the  finished  fuel  that  goes  into  cars  and  trucks. 


Cruz  says  the  credits,  known  as  Renewable  Identification  Numbers,  or  RINs,  place  an  unfair 
burden  on  independent  refiners.  The  problem  with  Cruz’s  argument  is  that  the  cost  of  RINs  may 
not  actually  be  hurting  refiners.  Some  refining  CEOs  and  analysts  agree  that  since  Trump’s 
election,  refining  margins  increased  along  with  the  price  of  the  credits.  Ultimately,  it’s  U.S. 
drivers  that  are  footing  the  higher  costs  of  the  credits,  according  Roger  Read,  senior  analyst  at 
Wells  Fargo. 


ERA  Study  Finds  Major  Pollution  From  'Glider'  Trucks  Despite  Repeal  Plan 


Inside  EPA 

A  new  EPA  report  shows  that  criteria  pollution  from  a  popular  configuration  of  “glider”  trucks  — 
which  combine  a  new  heavy-duty  chassis  with  used  engines  —  can  vastly  exceed  emissions  from 
new  trucks,  contrasting  with  industry  and  agency  suggestions  that  its  plan  to  repeal  glider  vehicle 
greenhouse  gas  limits  would  result  in  minimal  pollution  increases. 
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The  findings,  contained  in  a  Nov.  20  report  summarizing  emissions  testing  of  two  recent  model 
year  glider  vehicles,  show  that  emissions  of  some  pollutants  can  be  as  much  as  450  times  higher 
in  extreme  cases  than  emissions  from  new  trucks. 

Such  findings  appear  to  confirm  fears  from  some  state  regulators,  environmentalists  and  new 
truck  makers  that  the  Trump  administration's  proposed  repeal  of  GHG  limits  for  the  trucks  would 
open  a  major  pollution  loophole  that  could  boost  emissions  of  non-GHG  pollution,  particularly 
the  ozone  precursor  nitrogen  oxides  (NOx)  and  particulate  matter  (PM). 


Honda  Claims  Its  2022  Electric  Vehicles  Can  Charge  in  15  Minutes 


Futurism 

Until  very  recently,  manufacturing  electric  vehicles  (EVs)  didn’t  seem  to  be  the  priority  at  Honda. 
In  fact,  the  Japanese  carmaker  has  been  dubbed  the  world’s  largest  internal  combustion  engine 
(ICE)  manufacturer.  The  veteran  car  manufacturer,  which  has  previously  focused  on  developing 
hydrogen  fuel  cars,  now  has  two  EVs  in  the  works,  both  slated  for  a  2018  roll-out. 


Joining  the  EV  race  at  a  point  in  which  most  car  makers  already  have  their  own  electric 
cars  — including  Japanese  rivals  Toyota  and  Nissan —  Honda  seems  intent  on  making  their 
vehicles  stand  out.  Earlier  this  year,  the  company  presented  a  dynamic  charging  system  meant 
to  give  EVs  near  unlimited  range. 


Now,  according  to  an  exclusive  from  the  Nikkei  Asian  Review,  Honda  is  developing  EVs  that 
can  charge  in  just  15  minutes.  These  EVs  would  supposedly  have  high-capacity  batteries 
capable  of  handling  such  ultra-fast  charging 


EPA-1 9-01 26-A-0007 1 7 


ED  001620  00001374-00004 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Charmley,  William[charmley.william@epa.gov] 

From:  Quaranto,  Jason 

Sent:  Wed  10/18/2017  3:01:41  PM 

Subject:  RE:  Glider  kit  issue 


Bill, 


I  have  an  EM.A  board  meeting  on  Thursday  that  may  unfortunately  last  longer  than  3:00  PM 
EST.  I  am  wide  open  on  Friday  afternoon  for  a  discussion.  Please  let  me  know  what  works  for 
you. 


Thanks 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Wednesday,  October  18,  2017  9:59  AM 

To:  Quaranto,  Jason  <Jason.Quaranto@navistar.com> 

Subject:  RE:  Glider  kit  issue 


Dear  Jason  - 


Thanks  for  sharing  this  information,  which  we  also  received  as  an  attachment  to  the  Petition  for 
Reconsideration  of  the  Glider  program  this  past  July  from  Fitzgerald  and  two  other  companies. 


If  you  have  time  later  this  week  to  follow-up  on  this  topic  that  would  be  helpful.  I  have  some 
open  time  on  Thursday  from  3-4pm,  and  on  Friday  in  the  later  afternoon.  I  don’t  think  we  need 
more  than  30  minutes. 


Thanks 
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Bill 


From:  Quaranto,  Jason  [inailtoiJason.Ouaranto@-riaYistar.com] 

Sent:  Tuesday,  October  17,  2017  12:49  PM 

To:  Charmley,  William  <charmlev .william@epa.gov> 

Subject:  Glider  kit  issue 


Bill, 


I  am  not  sure  how  much  thought  EPA  has  put  into  the  Tennessee  Tech  study  that  Fitzgerald  is 
using  to  argue  that  their  trucks  have  lower  GHG  emissions  but  I  wanted  to  point  out  they  are 
using  CO  emissions  as  the  tool  for  measuring  GHG  emissions,  not  C02  emissions. 


Disclaimer  Confidentiality  Notice:  This  o  m#fr .?  id  any  attachments 
and/or  documents  linked  to  this  email  are  intended  for  the 
addressee  and  may  contain  nfoiTfiatiori  f  Kit  is  privileged, 
confidential  propffetarfi:  |}r  otherwise  protected  by  law.  Any 
dissemination,  distribution,  or  copying  is  prohibited.  This 
notice  serves  sis  a  confidentiality  marking  for  the  purpose  of 
any  confidentiality  or  nondisclosure  agreement  if  you  have 
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To:  Barnes,  Taryn[Barnes. Taryn@epa.gov];  Cook,  Leiia[cook.leiia@epa.gov];  Davis, 

Theresa[Davis. Theresa@epa.gov];  Derksen,  Kimberiy[derksen. kimberiy@epa.gov];  Dorwin, 
Timothy[dorwin. timothy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Johnson, 
Dennis[Johnson. Dennis@epa.gov];  Kiiza,  Frances[Kiiza. Frances@epa.gov];  OAR-OTAQ- 
ASD[OAROTAQASD@epa.gov];  Salazar-Greene,  Natalie[saiazar-greene. nataiie@epa.gov];  Shaffer, 
Patricia[Shaffer.Patricia@epa.gov];  Soth,  Judith[Soth.Judith@epa.gov];  Stewart, 
Gwen[Stewart.Gwen@epa.gov];  Umstead,  Jami[umstead.jami@epa.gov];  White, 

Susan[wh  ite.susan@epa.gov] 

From:  Gonzalez,  Gaii 

Sent:  Thur  9/28/2017  12:50:30  PM 

Subject:  Bill's  Calendar  for  Today,  Thursday,  September  28,  2017 


Bill's  Calendar 

On  Thursday,  September  28,  2017 


9:00  AM  -  9:30  AM  General  Division  Management 

N 165 

Bill  Charmley 

9:30  AM  -  10:00  AM  Tier  3  Cert  Fuel  Discussion 
N165 

Bill  Charmley 

10:00  AM  -  1 1 :00  AMTrailer  Assessment  Discussion 

N 158 

Bill  Charmley 

1 1:00  AM  -  12:00  PMCall  with  Viking  Yachts 

N165 

Bill  Charmley 

1 :00  PM  -  2:00  PMHD  NOx  Bi-Weekly 

N158 

Bill  Charmley 

1 :00  PM  -  3:00  PMCarl  Ryan.  Retirement  Open  House 

Lab  601A7B7C,  D 

Sterling  Imfeld 

2:00  PM  -  2:30  PMMTE  Update 
N1 65 

Bill  Charmley 

3:00  PM  -  3:30  PM  Status  Check-In  on  Glider-Trailer  Action 

N158 

Bill  Charmley 

4:00  PM  -  5:00  PMMonthly  General. 

N165^ 

Bill  Charmley 


Ex.  6  -  Personal  Privacy 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Charmley, 

William[charmley.william@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Burch,  Julia[Burch.Julia@epa.gov];  Sutton, 

Tia[sutton. tia@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Cook,  Leila[cook.leila@epa.gov]; 
Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Orlin, 
David[Orlin. David@epa.gov];  Waitzer,  Sam[Waltzer.Sam@epa.gov] 

Cc:  Myian,  Christopher[Mylan. Christopher@epa.gov];  Bynum,  Cheryl[bynum.cheryl@epa.gov]; 

Johnson,  Dennis[Johnson. Dennis@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Tue  12/5/2017  1:21:24  PM 

Subject:  Media  Coverage  of  the  HD  Glider  Hearing 


Dear  HD  team, 


Below  is  coverage  of  yesterday’s  hearing.  Thanks  to  everyone  on  the  team  who 
organized  and  helped  it  go  off  flawlessly.  Please  forward  to  folks  I  may  have  missed. 


Best  regards, 


Erin 


Volvo,  Truck  Groups  Say  EPA  Exemption  Comes  at  Their  Expense 


Posted  Dec.  4,  2017,  7:46  AM  Updated  Dec.  4,  2017,  6:14  PM 

By  Abby  Smith,  BN  A 

•  EPA’s  plan  to  exempt  glider  kits  from  emissions  rule  undermines  investments,  Volvo, 
others  say 

•  Public  hearing  saw  opposition  for  EPA  plan  from  trucking  industry,  environmentalists, 
states 

Exempting  some  trucks  from  federal  emissions  requirements  mocks  the  massive  investments 
that  companies  such  as  Volvo  have  made  to  clean  up  their  vehicles,  industry  representatives 
told  the  EPA. 

At  a  Dec.  4  public  hearing,  Environmental  Protection  Agency  officials  heard  little  support  for  the 
agency’s  proposal  to  exempt  glider  kits  from  Obama-era  greenhouse  gas  standards  for  heavy- 
duty  trucks.  Glider  kits  are  new  truck  chassis  and  cab  assemblies  built  for  the  installation  of  a 
used  engine  and  transmission. 

The  hearing  exposed  a  split  within  the  trucking  industry:  While  glider  kit  makers  have  cheered 
the  EPA’s  plans — which  came  at  their  request — major  truck  engine  manufacturers,  including 
Volvo  Group  North  America,  are  strongly  opposing  any  exemption  for  the  equipment. 
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By  removing  glider  kits  from  the  EPA’s  2016  regulation,  trucking  groups  say,  the  agency  would 
allow  a  small  portion  of  the  industry  to  circumvent  emissions  requirements  at  the  expense  of 
companies  that  are  complying  with  federal  air  quality  standards. 

Susan  Alt,  senior  vice  president  of  public  affairs  for  Volvo  Group  North  America,  said  the  EPA’s 
proposal  “makes  a  mockery”  of  the  company’s  investments  to  develop  low-emissions 
technology  and  will  “hurt  a  large  number  of  small  businesses  who  are  not  selling  glider 
vehicles.” 

The  EPA’s  proposal  also  could  lead  to  regulatory  uncertainty  through  an  “inconsistent 
patchwork”  of  federal  and  state  requirements,  said  Pat  Quinn,  executive  director  of  the  Heavy 
Duty  Fuel  Efficiency  Leadership  Group,  whose  members  include  Cummins  Inc.,  FedEx  Corp., 
and  PepsiCo. 

“These  companies  value  regulatory  certainty  and  rely  upon  that  certainty  to  both  manufacture 
and  operate  the  cleanest  and  most  fuel  efficient  heavy  duty  vehicles  in  the  market,”  Quinn  said. 

Circumvent  Emissions  Limits 


Glider  vehicles  currently  make  up  about  5  percent  of  the  heavy-duty  fleet.  Both  trucking  industry 
and  environmental  experts  said  the  glider  kit  market  has  significantly  increased  from  only  a  few 
hundred  a  year  to  more  than  10,000  in  2015. 

That  increase  reflects  “a  deliberate  attempt  to  circumvent  emissions  control  requirements,” 
Rachel  Muncrief,  heavy-duty  vehicles  program  director  at  the  International  Council  on  Clean 
Transportation,  said. 

“How  would  we  all  feel  if  5  percent  of  trucks  didn’t  have  to  stop  for  a  school  bus  or  abide  by  the 
speed  limit?”  said  Robert  Nuss  of  Nuss  Truck  &  Equipment. 

Nuss,  who  also  represents  the  Volvo  dealer  network,  said  glider-kit  vehicles  typically  use  rebuilt 
engines  from  1999  or  older  that  often  don’t  include  modern  pollution  controls  or  comply  with 
safety  requirements. 

Both  trucking  industry  groups  and  environmental  advocates  said  the  EPA’s  proposed  glider  kit 
exemption  represents  a  “loophole”  the  agency  would  create,  through  a  re-interpretation  of  the 
Clean  Air  Act  that  is  contrary  to  the  law. 

That  re-interpretation  “could  have  implications  farther  than  gliders,”  said  Glen  Kedzie,  vice 
president  and  energy  and  environment  counsel  for  the  American  Trucking  Associations.  He  said 
it  would  effectively  allow  some  vehicle  manufacturers  to  “avoid  all  regulations”  so  long  as  the 
engine  used  in  the  final  truck  includes  some  re-manufactured  parts. 

Economic  Incentive 


But  Farrell  Dale  Clark  Jr.,  owner  of  Kentucky-based  glider  kits  maker  D&B  Trucks  &  Equipment, 
said  glider  vehicles  should  “in  no  way”  be  considered  “new  vehicles”  subject  to  the  EPA 
requirements.  Clark  was  one  of  the  few  who  testified  in  support  of  the  EPA’s  proposal  at  the 


EPA-1 9-01 26-A-000723 


ED  001620  00001407-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Dec.  4  hearing. 

Clark,  whose  company  makes  15  to  17  glider  kits  a  week,  said  glider  vehicles  can  be  up  to  50 
percent  cheaper  than  new  vehicles — providing  a  significant  economic  incentive  for  smaller 
businesses.  “That’s  our  main  customer  base,”  he  told  Bloomberg  Environment. 

He  said  Volvo  and  Mack  Trucks  are  vocal  opponents  of  the  EPA’s  plans  to  exempt  glider  kits 
because  they  do  not  offer  a  glider  vehicle.  “They  view  it  as  taking  sales  away  from  them.” 

Clark  also  cited  recent  researchfrom  Tennessee  Tech  University — which  the  EPA  references  in 
its  Nov.  9  proposal — that  found  older  engines  “were  just  as  clean  and  some  even  better  than  the 
new  ones  today.”  He  said  old  research  didn’t  involve  tests  using  the  cleaner  diesel  that  the  EPA 
and  Energy  Department  have  required  since  2006. 

Data  Credibility 


Environmental  groups  and  state  officials,  however,  questioned  the  credibility  of  the  Tennessee 
Tech  data.  Andrew  Linhardt,  Sierra  Club’s  deputy  legislative  director  for  transportation,  said  that 
research  has  been  analyzed  by  several  groups  and  “been  found  wanting  for  not  following  even 
the  most  basic  guidelines.” 

The  Sierra  Club  has  received  funding  from  Bloomberg  Philanthropies,  the  charitable 
organization  founded  by  Michael  Bloomberg,  the  ultimate  owner  of  Bloomberg  Environment. 

For  example,  Dave  Cooke,  senior  vehicles  analyst  for  the  Union  of  Concerned  Scientists,  said 
the  Tennessee  Tech  research  was  conducted  by  Fitzgerald  Glider  Kits,  a  major  maker  of  the 
equipment,  using  their  vehicles.  Cooke  said  the  analysis  “didn’t  use  the  industry  standards’  test 
cycle”  and  tried  to  judge  particulate  matter  emissions  “simply  by  eye.” 

Paul  Billings,  senior  vice  president  for  advocacy  for  the  American  Lung  Association,  cited  a  Nov. 
20  report  from  the  EPA  showing  that  glider  vehicles  emitted  55  times  to  450  times  higher 
particulate  matter  emissions  than  comparable  model  year  2014  and  2015  trucks. 

The  EPA  is  going  “to  be  very  hard-pressed  to  make  the  argument  that  they  don’t  have  the 
authority  to  regulate  these  vehicles,”  Linhardt  told  Bloomberg  Environment,  adding  that 
environmental  groups’  and  trucking  companies’  attorneys  will  be  “ready  to  pounce”  if  the  EPA 
goes  ahead  with  its  plans. 

The  agency  is  “trying  to  do  a  carve-out  for  one  company  essentially  while  the  rest  of  the  industry 
is  on  board.” 

The  comment  period  ends  Jan.  5. 

Enviros,  companies  scoff  at  EPA  proposal  on  rebuilt  trucks 


Sean  Reilly.  E&E  News  reporter 

Published:  Monday,  December  4,  2017 
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As  a  public  hearing  got  underway  this  morning,  U.S.  EPA's  proposal  to  exempt  glider 
kits  from  truck  emissions  standards  faced  intense  criticism  from  industry  and 
environmental  groups.  Sean  Reilly/E&E  News 

This  article  was  updated  at  4:41  p.m.  EST. 

U.S.  EPA's  proposal  to  exempt  so-called  glider  kits  from  last  year's  heavy-truck  emissions 
standards  met  a  barrage  of  criticism  today  from  environmental  and  industry  groups  that  warned 
at  a  public  hearing  that  the  agency  action  would  penalize  new  engine  manufacturers  and 
threaten  public  health  with  more  pollution. 

A  glider  kit  is  a  new  truck  chassis  outfitted  with  a  refurbished  diesel  engine  and  powertrain.  They 
are  essentially  rebuilt  trucks  that  use  older,  higher-polluting  engines. 

If  finalized,  the  exemption  "would  benefit  a  few  cheaters  at  the  expense  of  everyone  else,"  said 
Dave  Cooke,  senior  vehicles  analyst  at  the  Union  of  Concerned  Scientists.  "It's  absolutely 
appalling." 

Susan  Alt,  a  senior  vice  president  with  Volvo  Group  North  America,  whose  parent  company 
makes  Mack  trucks,  said  glider  vehicles  not  only  skirt  up-to-date  emissions  controls  but  also 
sidestep  safety  regulations  such  as  electronic  stability  control. 

Advertisement 

Several  state  and  local  regulators  registered  opposition,  as  well.  The  proposal  "would  have  a 
profoundly  harmful  impact  on  public  health"  and  jeopardize  states'  efforts  to  meet  national  air 
quality  standards,  said  Steve  Cliff,  deputy  executive  officer  of  the  California  Air  Resources 
Board. 

Some  60  people  had  signed  up  to  speak  at  the  all-day  hearing  at  EPA  headquarters,  held  in 
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front  of  a  panel  of  four  officials  from  the  agency's  Office  of  Transportation  and  Air  Quality  and 
the  Office  of  General  Counsel. 

Of  the  approximately  30  who  spoke  before  an  early  afternoon  lunch  break,  only  one  voiced 
support  for  the  proposed  exemption. 

Farrell  Clark,  who  spoke  for  Kentucky-based  D&B  Truck  and  Equipment  Sales  LLC,  appeared  to 
endorse  EPA's  position  that  glider  kits  don't  warrant  regulation  under  the  Phase  2  greenhouse 
gas  and  fuel  efficiency  rules  put  in  place  last  year  because  they  are  not,  strictly  speaking,  new. 

"The  only  thing  new  about  glider  kits  is  the  cab  and  the  hood,"  Clark  said.  "The  remaining  parts 
of  the  truck  are  all  used  parts." 

While  gliders  make  up  about  5  percent  of  all  heavy-duty  vehicles  on  the  road,  their  use  has 
been  growing  exponentially,  several  speakers  said. 

In  part  because  they  haven't  had  to  comply  with  air  pollution  standards,  they  are  about  25 
percent  cheaper  than  a  new  truck.  Between  2010  and  2015,  annual  production  of  glider  kits 
skyrocketed  from  less  than  1,000  to  more  than  10,000,  according  to  EPA  data  ( Greenwire .  Nov. 
27). 

After  EPA  sought  to  regulate  gliders  for  the  first  time  last  year  under  the  Phase  2  rules,  the 
Trump  administration  last  month  proposed  to  exempt  them  on  the  grounds  that  they  lack 
powertrains  and  are  not  "motor  vehicles." 

The  proposal  came  in  response  to  a  July  petition  from  Fitzgerald  Glider  Kits,  a  Tennessee- 
based  glider  manufacturer  that  hosted  a  campaign  event  for  Donald  Trump  when  he  was 
running  for  president  last  year,  and  two  other  companies. 

If  the  rule  remains  in  place,  Fitzgerald  predicts  it  will  have  to  lay  off  90  percent  of  its  1 ,600- 
strong  workforce.  No  one  from  Fitzgerald  was  on  the  speakers'  list  at  today's  hearing. 

But  Jed  Mandel,  president  of  the  Chicago-based  Truck  and  Engine  Manufacturers  Association, 
said  allowing  the  exemption  would  open  a  loophole  that  would  undercut  companies  that  have 
invested  heavily  in  meeting  the  new  standards. 

According  to  EPA,  most  gliders  use  engines  built  before  2002  that  emit  nitrogen  oxides  and 
particulate  matter  at  levels  that  are  20  to  40  times  higher  than  current  models,  said  Miles  Keogh, 
executive  director  of  the  National  Association  of  Clean  Air  Agencies.  States  seeking  to  meet  air 
quality  standards  could  have  to  look  for  reductions  elsewhere  to  offset  the  added  pollution. 

That  "could  potentially  mean  more  regulation  and  higher  costs  for  stationary  sources,"  Keogh 
said,  possibly  including  power  plants,  manufacturers  and  small  businesses. 

The  deadline  for  written  comments  on  EPA's  proposal  is  Jan.  5. 

EPA  Proposal  to  Exempt  Gliders  from  GHG  Regs  Draws  Criticism  in  Hearing 


December  04,  2017 
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By  Deborah  Lockridge,  HD  I  i  ruckinginfo 


Per-mile  emissions  of  glider  vehicles  versus  2010 
compliant  vehicles 
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This  ICCT  graphic  shows  per-mile  emissions  of  glider  vehicles  vs.  EPA-2010  trucks.  Results 
derived  from  testi.ngcondu.cted  by  EPA's  National  Vehicle  &  Fuel  Emissions  Laboratory.  Results 
reflect  a  95%  weighting  of  highway  activity  and  5%  weighting  of  transient  activity  for  a  test 
vehicle  with  a  combined  weight  of  60,000  pounds. 


Opponents  of  the  Environmental  Protection  Agency’s  proposal  to  roll  back  the  glider  kit  portion 
of  its  greenhouse  gas  emissions  regulations  testified  Monday  that  the  agency  is  ignoring  its  own 
research  and  that  excepting  gliders  will  put  truck  and  engine  makers  at  a  significant  competitive 

disadvantage. 

A  public  hearing  in  Washington,  D.C.,  Monday,  was  scheduled  to  gather  comment  on  the  EPA’s 
recent  proposed  rulemaking  to  eliminate  provisions  affecting  glider  kits  within  the  Phase  2 
Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards,  which  start  to  take  effect  in  January. 

The  Phase  2  rules  as  written  would  allow  glider  kits  only  for  their  original  purpose,  which  was 
seen  as  reclaiming  powertrains  from  wrecked  trucks  and  reusing  them  in  new  bodies  and 
chassis.  But  the  EPA  announced  earlier  this  fall  a  proposal  to  drop  the  glider  kit  portion  of  the 

regulation. 
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Rachel  Muncrief,  the  heavy-duty  program  director  for  the  International  Council  on  Clean 
Transportation  and  a  participant  in  Monday's  hearing,  called  them  “zombie  trucks,”  writing  in  a 
recent  blog  post,  “Scott  Pruitt’s  EPA  is  bringing  the  oldest  and  dirtiest  diesel  engines  back  from 
the  dead — but  disguising  them  in  a  shiny  new  host  body.  How?  In  the  form  of  the  innocuous- 

sounding  glider  truck.” 

The  EPA’s  proposal  to  undo  the  glider  kit  portion  of  the  GHG  regs  “would  undermine 
investments  made  in  the  industry,  encourage  the  use  of  older,  less  efficient  technologies,  and 
increase  smog-forming  pollution  that  harms  public  health,”  said  Pat  Quinn,  executive  director  of 
the  Heavy  Duty  Fuel  Efficiency  Leadership  Group.  This  “informal  alliance”  of  companies 
involved  in  trucking,  including  Cummins,  Eaton,  FedEx,  PepsiCo,  Wabash  National  and  Waste 
Management,  supports  the  development  of  national  fuel  efficiency  and  greenhouse  gas 
emission  regulations  for  heavy-duty  vehicles. 

“T ruck  and  engine  manufacturers  over  the  past  10  years  have  made  enormous  investments  in 
sophisticated  emission  control  technologies  to  comply  with  current  emissions  standards,”  Quinn 
said.  “If  EPA’s  proposed  repeal  of  emission  requirements  for  gliders  has  the  anticipated  effect  of 
expanding  glider  production,  truck  and  engine  manufacturers  will  face  a  significant  competitive 

disadvantage.” 

Dueling  data 

Quinn  was  one  of  a  number  of  speakers  citing  EPA’s  own  data.  That  data,  he  said,  “suggests 
that  gliders  have  become  much  more  common  since  2010,  when  the  agency’s  latest  heavy  duty 
NOx  standard  took  effect,  with  ‘significantly  over’  10,000  vehicles  in  2015.  The  agency’s  data 
also  indicate  that  'nearly  all  engines  for  recent  glider  production’  are  MY  1998-2002  that  are  not 
equipped  with  exhaust  gas  re-circulation  (EGR),  which  lowers  NOx  emissions.  The  re-use  of 
these  older  powertrains  in  glider  kits  also  produces  elevated  levels  of  PM  emissions  that 
significantly  exceed  current  standards  and  currently  certified  OEM  products.  Based  upon  recent 
EPA  data,  glider  vehicle  NOx  levels  are  four  to  40  times  higher  than  current  powertrains  and  PM 

levels  are  50  to  450  times  higher.” 

Dave  Cooke,  senior  vehicles  analyst  for  the  Union  of  Concerned  Scientists,  also  spoke  at  the 
hearing.  In  a  blog  post  published  before  the  hearing,  he  discussed  the  research  being  used  in 

this  rulemaking  process. 

He  criticized  research  submitted  by  Fitzgerald  Trucks,  the  glider  kit  manufacturer  reportedly 
behind  the  push  to  take  glider  kits  out  of  the  rule.  “The  tests  were  paid  for  by  Fitzgerald  and 
conducted  using  Fitzgerald’s  equipment  in  Fitzgerald’s  facilities,”  Cooke  said.  “The  results  of  the 
tests  were  incomplete  and  indicated  that  the  work  was  sub-standard.”  Among  the  shortcomings, 
he  said,  were  that  researchers  did  not  use  industry  standard  testing  procedures;  did  not  take 
samples  of  soot  during  testing  but  only  “visually  inspected”  test  probes;  and  did  not  test  under 
“cold  start”  conditions  when  engines  put  out  the  most  pollution. 

Meanwhile,  he  said,  higher  quality  data  was  recently  published  from  EPA  testing. 

“According  to  the  test  results,  it  appears  that  these  engines  actually  exceed  the  legal  limits  they 
were  initially  designed  for.  This  means  that  the  “special  programming”  of  the  engine  Fitzgerald 
claims  to  do  to  the  engines  may  result  in  greater  fuel  economy,  but  it  means  greater  pollution, 

too,”  Cooke  writes. 
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More  concerns 

Quinn  of  the  Heavy  Duty  Fuel  Efficiency  Leadership  Group  also  emphasized  the  importance  of 
national  regulations,  saying  the  group  was  concerned  that  repealing  the  glider  provisions  “could 
lead  to  an  inconsistent  patchwork  of  federal  and  state  requirements,  producing  uncertainty  for 

truck  and  engine  manufacturers  and  fleets.” 

California,  of  course,  would  be  the  most  likely  state  to  implement  its  own  rules,  and  if  so,  it  could 
be  followed  by  others.  Indeed,  the  California  Air  Resources  Board  spoke  at  the  hearing  as  well. 
“This  illegal  effort  by  EPA  will  open  the  floodgates  to  allow  unlimited  numbers  of  old  and  dirty 
trucks  to  pour  onto  our  streets  and  highways  masquerading  as  brand  new  clean  trucks,”  said 

Steve  Cliff,  CARB  deputy  executive  officer. 

“The  proposed  repeal  would  legitimize  the  actions  of  the  glider  industry,  which  ...  has  been 
blatantly  circumventing  emission  control  requirements  and  undermining  the  vast  majority  of 
businesses  that  play  by  the  rules  and  clean  up  their  trucks.” 

Cliff  and  others  also  said  repealing  the  glider  requirements  would  also  be  in  violation  of  the 
federal  Clean  Air  Act.  Excluding  glider  vehicles  from  the  definition  of  “new  motor  vehicle,”  he 
said,  is  inconsistent  with  the  fact  that  glider  vehicles  are  being  manufactured,  marketed,  and 

sold  as  “new”  vehicles. 

The  Diesel  Technology  Forum,  which  promotes  “clean  diesel,”  issued  a  statement  on  the 
occasion  of  the  hearing,  noting  that  “the  greatest  benefits  for  the  environment  and  for  trucking 
customers  lie  in  the  adoption  of  the  new  generation  of  clean  diesel  technology,  which  would  be 
slowed  if  the  current  requirements  regarding  glider  vehicles  were  changed.” 

"Almost  3  million  heavy-duty  diesel  commercial  vehicles  introduced  in  the  U.S.  from  2011 
through  2016  are  now  on  the  road,  powered  by  the  latest  generation  clean  diesel  engines. 
These  trucks  have  delivered  important  benefits  in  the  form  of  cleaner  air,  fewer  carbon  dioxide 
emissions  and  dramatic  fuel  savings,"  said  Allen  Schaeffer,  DTF  executive  director.  "Over  a  five- 
year  period,  the  newest  generation  commercial  vehicles  have  saved  4.2  billion  gallons  of  diesel 
fuel,  and  reduced  43  million  tons  of  carbon  dioxide  (C02),  21  million  tons  of  nitrogen  oxides 
(NOx)  and  1 .2  million  tons  of  particulate  matter  (PM)." 

EPA  Urged  Not  to  Repeal  Rule  Regulating  Glider  Truck  Emissions 


Transport  Topics 


Dozens  of  advocates  on  Dec.  4  urged  the  U.S.  Environmental  Protection  Agency  not  to  repeal  a 
provision  in  the  2016  Obama  administration  Phase  2  greenhouse  gas  reduction  rule  to  regulate 
emissions  requirements  for  glider  kits. 

In  an  EPA  hearing,  roughly  60  people  testified  that  the  estimated  10,000  glider  kits  currently  in 
existence  —  trucks  with  new  chassis  but  older  remanufactured  engines  —  were  among  the 
“oldest,  dirtiest,  deadliest”  vehicles  on  U.S.  highways.  They  represented  trucking  trade 
associations,  health  and  environmental  non-profits,  private  citizens,  truck  dealers  and 
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manufacturers. 

The  EPA  hearing  was  held  in  response  to  a  proposed  rule  issued  last  month  to  repeal  medium- 
and  heavy-duty  truck  Phase  2  greenhouse  gas  emission  and  fuel  efficiency  standards  for  the 

glider  industry. 

“The  previous  administration  attempted  to  bend  the  rule  of  law  and  expand  the  reach  of  the 
federal  government  in  a  way  that  threatened  to  put  an  entire  industry  of  specialized  truck 
manufacturers  out  of  business,”  EPA  Administrator  Scott  Pruitt  said  in  a  recent  statement. 

Pruitt  said  that  gliders  not  only  provide  a  more  affordable  option  for  smaller  owners  and 
operators,  but  also  serve  as  a  key  economic  driver  to  numerous  rural  communities. 

But  virtually  all  of  the  commenters  at  the  hearing  blasted  the  repeal  plan  with  pitches  that 
ranged  from  detailing  the  effects  of  truck  pollution  to  blunt  accusations  that  Pruitt  is  more 
concerned  with  the  health  of  the  glider  kit  industry  than  the  U.S.  population. 

A  decade  ago,  glider  kits  in  the  U.S.  were  mostly  limited  to  vehicles  that  had  been  in  an  accident 
that  left  the  body  unrepairable,  but  the  powertrain  still  intact,  Rachel  Muncrief,  who  directs  the 
heavy-duty  vehicles  program  for  the  International  Council  on  Clean  Transportation,  told  EPA 

officials. 

But  in  recent  years  sales  of  gliders  have  increased  exponentially  as  a  “deliberate  attempt  by 
glider  kit  manufacturers  and  assemblers  to  circumvent  emissions  control  regulations,”  Muncrief 

said. 

Susan  Alt,  senior  vice  president  of  public  affairs  for  Volvo  Group  North  America,  said  that  these 
days  most  glider  buyers  are  not  small  operators,  but  often  medium  and  large  fleets. 

“The  EPA  recently  conducted  comparison  testing  of  late  model  glider  vehicles  with  late  model 
OEM  products,”  Alt  told  EPA  officials.  “EPA  found  that  glider  vehicles  emitted  43  times  more 
NOx  and  55  times  more  soot  in  highway  conditions  compared  to  today’s  low-emission  diesel 

vehicles.” 

Glen  Kedzie,  vice  president  and  energy  &  environmental  counsel  for  American  Trucking 
Associations,  said  that  by  EPA’s  own  admission,  glider  vehicles  may  account  for  as  much  as 
33%  of  total  NOx  emissions  from  all  heavy-duty  on-highway  vehicles  by  2025  if  left  unchecked. 

ATA  opposes  a  repeal  of  the  glider  provision,  Kedzie  said. 

“It  is  well-known  that  gliders  are  purchased  to  save  money,  avoid  maintenance  costs  and  weight 
penalties,  skirt  federal  excise  tax  payments,  elude  the  use  of  engine  technologies  that  virtually 
eliminate  NOx  and  PM  emissions,  and  to  avoid  the  installation  of  safety  equipment  in  pre-2000 
vehicles  under  the  electronic  logging  device  rule  which  goes  into  effect  Dec.  18,”  Kedzie  told 

EPA  officials. 

Luke  Tonachel,  Director  of  the  Clean  Vehicles  and  Fuels  Project  at  the  Natural  Resources 
Defense  Council,  said  the  repeal  of  the  glider  provision  would  “open  a  deadly,  dirty  truck 
loophole”  that  could  lead  to  thousands  of  premature  deaths. 
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“This  is  astounding  and  dangerous,”  Tonachel  said.  “Allowing  this  to  occur,  completely  goes 
against  EPA’s  mission  to  safeguard  public  health  by  ensuring  that  we  have  clean  air.” 

Patrick  Quinn,  executive  director  of  the  Heavy  Duty  Fuel  Efficiency  Leadership  Group,  said  his 
organization  is  concerned  that  EPA’s  decision  to  encourage  the  continued  growth  of  the  glider 
industry  undermines  the  significant  emissions  reduction  investments  of  many  motor  carriers. 

“EPA’s  proposed  repeal  of  emissions  requirements  for  gliders  has  the  anticipated  effect  of 
expanding  glider  production,”  Quinn  said.  “Truck  and  engine  manufacturers  will  face  a 

significant  competitive  disadvantage.” 

“Here  we  have  Scott  Pruitt’s  EPA  trying  to  pull  a  fast  one  on  us  in  plain  sight,”  said  Molly  Rauch, 
public  health  policy  director  for  the  New  York  City-based  Moms  Clean  Air  Force.  “As  moms  who 

care  about  our  children’s  health,  we  say,  ‘No.’  ” 

“This  is  just  one  part  of  an  all-out  assault  on  public  health  from  EPA.  This  EPA  is  showing  a 
support  for  dirty  tailpipes  and  dirty  smoke  stacks.” 

“The  consequences  of  reversing  the  common-sense  2016  standards  are  far  from  esoteric,”  said 
Rep.  Jamie  Raskin  (D-Md.).  “I  am  baffled  and  confounded  as  to  why  the  EPA  would  even 
consider  repealing  such  an  important,  well-designed  and  effective  public  health  rule. 

“I’m  mystified  as  to  why  EPA  would  today  consider  reopening  a  loophole  to  allow  outdated  killer 
diesel  engines  to  re-pollute  our  air  in  the  form  of  glider  vehicles.  Where  is  the  lobby  for  turning 
the  clock  back  to  more  and  more  deadly  air  pollution?” 

Opponents  decry  EPA’s  glider  kit  proposal  during  public  hearing 


ATA  and  others  throughout  industry  say  a  proposal  to  exempt  heavy-duty  gliders  from  GHG 
rules  would  undermine  industry  investments  made  and  harm  public  health. 

Cristina  Commendatore  1,  Fleet  Owner  |  Dec  05,  201 7 

Opponents  of  the  Environmental  Protection  Agency’s  (EPA)  proposal  to  exempt  heavy-duty 
gliders  from  the  Phase  2  greenhouse  gas  (GHG)  rule  argued  the  move  would  undercut 
significant  investments  manufacturers  have  already  made  in  order  to  comply  with  the  GHG 
emissions  standards. 

During  the  earlier  part  of  a  daylong  public  hearing  on  Dec.  4,  Pat  Quinn,  executive  director  of 
the  Heavy-duty  Leadership  Group,  whose  members  include  Cummins,  PepsiCo,  FedEx,  Eaton, 
Wabash  National  and  Waste  Management,  said  “making  modifications  to  the  glider  kit  provision 
would  undermine  investments  made  in  the  industry,  encourage  the  use  of  older,  less  efficient 
technologies,  and  increase  smog-forming  pollution  that  harms  public  health.” 

Related :  EPA  moves  to  exempt  gliders  from  GHG  rule 

The  group  worked  closely  with  EPA  in  the  development  of  the  Phase  2  rule,  which  was  finalized 
during  the  Obama  administration. 

However,  earlier  this  year,  EPA  said  that  gliders  should  not  be  regulated  as  “new  motor 
vehicles”  or  “new  motor  vehicle  engines”  under  the  Clean  Air  Act.  In  November,  EPA 
administrator  Scott  Pruitt  signed  legislation  to  repeal  emissions  standards  for  glider  kits.  He  said 
they  provide  a  more  affordable  option  for  smaller  owners  and  operators. 
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During  the  hearing,  Glen  Kedzie,  vice  president  of  American  Trucking  Assns.’  (AT A)  energy  and 
environmental  affairs  council,  stated  AT  A  members  strongly  oppose  EPA  changing  the  course 
of  the  agency’s  glider  provisions. 

“U.S.  member  fleets  have  worked  tirelessly  to  be  both  sustainable  and  environmentally  sensitive 
in  their  operations,”  Kedzie  explained. 

According  to  ATA,  the  proposed  repeal  would  circumvent  today’s  emissions  standards  for  diesel 
particulate  matter  (PM),  NOx  and  greenhouse  gases. 

“It’s  well-known  that  gliders  are  purchased  to  save  money,  avoid  maintenance  costs  and  late 
penalties,  and  skirt  federal  excise  tax  payments,”  Kedzie  said,  adding  that  ATA  member  fleets 
have  paid  $31,000  more  on  average  per  new  truck  since  2004  to  comply  with  new  emissions 
rules. 

“While  the  best-run  trucking  companies  in  the  nation  are  heavily  investing  and  cleaning  up  the 
environment  and  improving  the  overall  profile  of  the  industry,  the  glider  vehicle  industry  openly 
promotes  their  sale  of  ‘pre-emission’  engines  and  uses  the  cost  savings  differential  between 
clean  diesel  technologies  and  high-emitting  old  trucks  as  a  promotional  sales  pitch,”  he 
stressed. 

Steven  Cliff,  deputy  executive  officer  of  the  California  Air  Resources  Board  (CARB),  called  the 
proposal  illegal,  adding  it  would  have  a  “profoundly  harmful  impact  on  public  health.” 

“The  repeal  would  effectively  place  thousands  of  outdated,  heavy-duty  engines  that  do  not  meet 
modern  emissions  standards  that  have  been  in  effect  in  the  last  decade  on  our  highways,”  he 
said.  “In  short,  a  repeal  puts  our  most  disadvantaged  communities  at  risk  by  walking  away  from 
the  commitment  to  reduce  their  exposure  to  smog  forming  and  toxic  pollutants  that  impact  public 
health,  leading  to  additional  hospitalizations,  asthma  cases,  lost  work  and  school  days,  and 
premature  deaths.” 

Modern  trucks  that  meet  current  emissions  standards  come  with  diesel  particulate  filters  to 
capture  toxic  diesel  particulate  matter  and  selective  catalytic  reduction  systems  to  NOx 
emissions.  Cliff  emphasized  that  reducing  diesel  PM  is  important  to  cut  cancer  and  other  health 
risks. 

“Glider  builders  have  been  circumventing  the  requirements  for  these  important  emissions 
controls  by  using  pre-2007  remanufactured  engines,  misusing  a  loophole  in  the  provisions  to 
sell  thousands  of  dirty  trucks  each  year  with  completely  uncontrolled  emissions,”  Cliff  pointed 
out. 

Congressman  Jamie  Raskin  of  Maryland  remarked  that  he  was  “baffled  and  confounded”  as  to 
why  the  EPA  would  consider  repealing  this  rule.  Raskin  noted  that  after  one  of  the  largest 
manufacturers  of  gliders,  Fitzgerald  Glider  Kits,  located  in  Tennessee,  failed  to  secure  a 
legislative  repeal  of  the  glider  kits  rule  via  the  annual  appropriations  process,  Fitzgerald’s 
owners  met  directly  with  Pruitt  this  past  May. 

According  to  Raskin,  Fitzgerald’s  petition  included  new  information  on  glider  vehicle  criteria 
pollutant  emissions  which  purported  to  show  that  glider  vehicles  were  less  polluting  than  non¬ 
glider  vehicles. 

Though  opponents  of  the  exemption  came  out  in  droves  -  at  least  during  the  earlier  part  of  the 
hearing  -  glider  builder,  trucker  and  owner  of  Clarke  Gliders  said  he  fully  supported  the 
proposal. 

“Glider  engines,  glider  kits  and  glider  vehicles  are  used  parts  that  still  have  adequate  life  in 
them,”  Clarke  explained.  “By  recycling  gliders,  we  can  further  the  life  of  the  existing  parts  that 
are  so  costly  to  buy  new.” 

In  his  comments,  Clarke  stressed  that  the  only  new  parts  in  a  glider  kit  are  the  cab  and  the 
hood;  the  remaining  parts  of  the  truck  are  all  used  parts. 

“In  no  way  should  a  glider  be  considered  a  new  truck,  subject  to  the  new  emissions  rules  set 
forth  in  August  2016  because  all  major  components  are  used  and  already  exist,”  he  explained. 
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Clarke  referenced  a  study  recently  conducted  by  Tennessee  Tech  University  (TTU)  comparing 
NOx  levels  in  older  engines  versus  new  engines.  He  said  the  study  found  that  older  engines  are 
just  as  clean  -  and  some  even  better  -  than  the  new  ones  today,  mainly  due  to  cleaner  sulfur 
content. 

Cliff,  however,  in  his  comments,  noted  that  TTU  study  is  “invalid  and  lacks  scientific  credibility.” 

In  addition,  Raskin  had  this  to  say  about  the  study:  “It  is  important  to  note  that  the  study,  run  by 
Tennessee  Tech  University,  has  been  criticized  by  experts  for  its  poor  and  shoddy  quality  and 
has  provoked  serious  ethical  questions  about  the  university’s  academic  independence  and  its 
cozy  relationship  with  Fitzgerald,”  he  stated,  adding  that  the  study  was  done  at  Fitzgerald’s 
request  and  paid  for  with  grant  money  from  Fitzgerald. 

But  during  his  presentation,  Clarke  also  cited  a  Nov.  15  statement  released  from  Pruitt  that 
encouraged  Americans  to  recycle  more.  Clarke  claimed  that  according  to  most  recent  data  from 
2007,  recycling  and  reclaimed  and  reused  activities  created  more  than  750,000  jobs  and  $6.7 
billion  in  tax  revenues. 

“We  really  should  be  thanking  our  glider  builders,”  he  urged.  “We  should  be  encouraging  every 
trucker  in  this  country  to  use  a  glider,  or  should  I  say  a  recycled  truck.  This  is  exactly  what  we  do 
in  our  business.  We  recycle  old  trucks,  not  only  do  we  create  hundreds  of  jobs,  we  save  our 
trucking  industry  thousands  of  dollars.” 

EPA  estimates  that  about  10,000  gliders  are  manufactured  annually  and  make  up  about  5%  of 
the  entire  Class  8  truck  market.  However,  the  agency  previously  said  gliders  could  account 
about  one-third  of  all  nitrogen  oxides  and  particulate  matter  emissions  from  the  sector. 

Written  comments  regarding  the  proposed  repeal  will  be  accepted  until  Jan.  5. 

Gliders:  A  loophole  for  ‘dirty  trucks’  or  savings  for  truckers? 


American  Trucker 

Cristina  Commendatore  |  Dec  04,  201  ? 

The  Environmental  Protection  Agency  (EPA)  got  an  earful  during  its  Dec.  4  public  hearing  on  its 
proposal  to  exempt  heavy-duty  glider  vehicles,  glider  engines,  and  glider  kits  from  the  Phase  2 
greenhouse  gas  emissions  rule. 

During  the  earlier  part  of  the  daylong  hearing,  those  who  oppose  the  move  referred  to  it  as  a 
loophole  for  “dirty  trucks.”  But  advocates  of  repeal  touted  savings  for  smaller  trucking 
businesses. 

Steven  Cliff,  deputy  executive  officer  of  the  California  Air  Resources  Board  (CARB),  called  the 
proposed  repeal  illegal,  adding  it  would  have  a  “profoundly  harmful  impact  on  public  health.” 
“The  repeal  would  effectively  place  thousands  of  outdated,  heavy-duty  engines  that  do  not  meet 
modern  emissions  standards  that  have  been  in  effect  in  the  last  decade  on  our  highways,”  he 
said.  “In  short,  a  repeal  puts  our  most  disadvantaged  communities  at  risk  by  walking  away  from 
the  commitment  to  reduce  their  exposure  to  smog  forming  and  toxic  pollutants  that  impact  public 
health,  leading  to  additional  hospitalizations,  asthma  cases,  lost  work  and  school  days,  and 
premature  deaths.” 

Modern  trucks  that  meet  current  emissions  standards  come  with  diesel  particulate  filters  to 
capture  toxic  diesel  particulate  matter  (PM)  and  selective  catalytic  reduction  systems  to  NOx 
emissions.  Cliff  emphasized  that  reducing  diesel  PM  is  important  to  cut  cancer  and  other  health 
risks. 

“Glider  builders  have  been  circumventing  the  requirements  for  these  important  emissions 
controls  by  using  pre-2007  remanufactured  engines,  misusing  a  loophole  in  the  provisions  to 
sell  thousands  of  dirty  trucks  each  year  with  completely  uncontrolled  emissions,”  Cliff  pointed 
out. 
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He  also  noted  that  a  Tennessee  Tech  University  (TTU)  study  that  depicts  gliders  as  clean  is 
“invalid  and  lacks  scientific  credibility.” 

According  to  Pat  Quinn,  executive  director  of  the  Heavy-duty  Leadership  Group,  whose 
members  include  Cummins,  Pepsico,  FedEx,  Eaton,  Wabash  National  Corporation  and  Waste 
Management  Inc.,  “making  modifications  to  the  glider  kit  provision  would  undermine  investments 
made  in  the  industry,  encourage  the  use  of  older,  less  efficient  technologies  and  increase  smog¬ 
forming  pollution  that  harms  public  health.” 

The  group  worked  closely  with  EPA  in  the  development  of  the  Phase  2  rule,  providing  technical 
input  with  the  goal  of  informing  a  policy  that  the  group  endorsed  in  its  final  form. 

EPA  has  said  that  gliders  should  not  be  regulated  as  “new  motor  vehicles”  or  “new  motor  vehicle 
engines”  under  the  Clean  Air  Act.  In  November,  EPA  administrator  Scott  Pruitt  signed  legislation 
to  repeal  emissions  standards  for  glider  kits,  stating  gliders  provide  a  more  affordable  option  for 
smaller  owners  and  operators. 

That  is  why  glider  builder,  trucker  and  owner  of  Clarke  Gliders,  said  he  fully  supported  the 
proposed  repeal. 

“Glider  engines,  glider  kits  and  glider  vehicles  are  used  parts  that  still  have  adequate  life  in 
them,”  Clarke  explained.  “By  recycling  gliders,  we  can  further  the  life  of  the  existing  parts  that 
are  so  costly  to  buy  new.” 

In  his  comments,  Clarke  stressed  that  the  only  new  parts  in  a  glider  kit  are  the  cab  and  the 
hood;  the  remaining  parts  of  the  truck  are  all  used  parts,  he  noted. 

“In  no  way  should  a  glider  be  considered  a  new  truck,  subject  to  the  new  emissions  rules  set 
forth  in  August  2016  because  all  major  components  are  used  and  already  exist,”  he  explained. 
Clarke  referenced  a  TTU  study  comparing  NOx  levels  in  older  engines  versus  new  engines.  He 
said  the  study  found  that  older  engines  are  just  as  clean  -  and  some  even  better  -  than  the  new 
ones  today,  mainly  due  to  cleaner  sulfur  content. 

He  also  cited  a  Nov.  1 5  statement  released  from  Pruitt  that  encouraged  Americans  to  recycle 
more.  Clarke  claimed  that  according  to  most  recent  data  from  2007,  recycling  and  reclaimed  and 
reused  activities  created  more  than  750,000  jobs  and  $6.7  billion  in  tax  revenues. 

“We  really  should  be  thanking  our  glider  builders,”  he  urged.  “We  should  be  encouraging  every 
trucker  in  this  country  to  use  a  glider,  or  should  I  say  a  recycled  truck.  This  is  exactly  what  we  do 
in  our  business.  We  recycle  old  trucks,  not  only  do  we  create  hundreds  of  jobs,  we  save  our 
trucking  industry  thousands  of  dollars." 

In  addition,  the  Owner-Operator  Independent  Drivers  Association  (OOI DA)  supports  the 
reconsideration  of  the  of  the  Phase  2  emission  requirements  for  gliders. 

“OOI  DA  welcomes  the  recent  announcement  to  consider  repeal  of  the  Phase  2  rule  on  glider 
kits,  which  are  often  favored  by  the  small  trucking  businesses  we  represent  because  of  their 
affordability  and  reliability,”  the  association  said  in  a  statement.  “Small  trucking  businesses 
comprise  roughly  96%  of  all  U.S.  motor  carriers,  making  them  a  significant  and  crucial 
component  of  the  American  trucking  industry.  As  owner-operators,  our  members  understand 
the  financial  impact  a  new  truck  purchase  will  have  on  their  bottom  line.  They  recognize 
excessive  and  costly  federal  regulation  of  vehicles  can  dramatically  alter  their  ability  to  purchase 
new  or  recently  owned  trucks.” 

EPA  estimates  that  about  10,000  gliders  are  manufactured  annually  and  make  up  about  5%  of 
the  entire  Class  8  truck  market.  However,  the  agency  previously  said  gliders  could  account 
about  one-third  of  all  nitrogen  oxides  and  particulate  matter  emissions  from  the  sector. 

Written  comments  regarding  the  proposed  repeal  will  be  accepted  until  Jan.  5. 


The  EPA  Knows  Glider  Trucks  Are  Dangerously  Dirty:  It’s  Time  to  Keep  Them  Off  the 

Road 
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Today,  I  am  speaking  at  a  public  hearing  at  EPA  to  push  back  on  the  agency  reopening  a 
“zombie  truck”  loophole.  I  wrote  about  the  political  motivations  behind  the  attack  on  public  health 
previously,  but  we  now  have  even  more  information  about  exactly  how  dirty  these  trucks  are 
from  an  interesting  source:  the  EPA  itself. 

A  reminder  about  what  is  at  stake 


Glider  vehicles  are  brand  new  trucks  that  are  powered  by  a  re-manufactured  engine.  While  they 
look  like  every  other  new  truck  on  the  outside,  on  the  inside  they  have  engines  which  were 
manufactured  under  weaker  pollution  standards  than  other  new  trucks.  Because  they  are 
resurrecting  these  older,  more  highly  polluting  engines  from  the  dead,  they  are  sometimes 
referred  to  as  “zombie  trucks.” 

While  initially  glider  trucks  were  used  to  replace  vehicles  whose  bodies  had  been  damaged, 
more  recently  a  cottage  industry  has  sprung  up  selling  about  20  times  more  trucks  than  historic 
levels  solely  to  bypass  pollution  restrictions. 

In  the  “Phase  II”  heavy-duty  vehicle  regulations,  the  EPA  closed  the  loophole  that  allowed  these 
awful  pollution  spewers  to  be  manufactured  in  the  first  place.  However,  Scott  Pruitt’s  EPA  has 
proposed  repealing  this  action,  reopening  the  loophole  primarily  to  benefit  a  company  with 
political  ties. 

Dirty  science  for  dirty  trucks 

In  support  of  this  repeal,  Fitzgerald  Trucks  (the  manufacturer  requesting  the  loophole  be 
reopened)  submitted  the  results  of  a  slapdash  series  of  tests  it  claimed  were  from  independent 
researchers.  However,  the  tests  were  paid  for  by  Fitzgerald  and  conducted  using  Fitzgerald’s 
equipment  in  Fitzgerald’s  facilities.  The  results  of  the  tests  were  incomplete  and  indicated  that 
the  work  was  sub-standard.  However,  we  didn’t  know  just  how  unscientific  the  research  was 
until  EPA  technical  staff  posted  a  memo  detailing  a  meeting  with  the  researchers.  Here  are  just 
a  few  of  the  absurd  shortcomings  in  the  tests: 

•□□□□□ooo  Researchers  did  not  use  industry  standard  test  procedure,  so  any 
numerical  results  could  not  be  directly  compared  with  regulatory  requirements  or  literally  any 
other  research  in  the  technical  literature. 

•□□□□□□□a  Researchers  did  not  actually  take  samples  of  soot  during  testing,  despite 
the  fact  that  this  is  not  just  carcinogenic  but  one  of  the  specific  pollutants  at  issue  with  these 
engines  which  causes  such  detrimental  health  impacts.  Instead,  they  “visibly  inspected”  the  test 
probe.  Yes,  you  read  that  right-they  just  looked  at  it  to  see  if  it  was  dirty. 
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•□□□□□□□□  Researchers  did  not  test  under  any  “cold  start”  conditions.  Like  when  you 
first  turn  on  your  car,  this  is  when  the  engine  emits  elevated  levels  of  pollution,  which  is  why  it 
is  a  standard  part  of  regulatory  tests  for  both  cars  and  trucks. 

Believe  me  when  I  tell  you  that  I  could  not  get  my  doctorate  if  my  lab  work  were  of  that  low 
quality. 

Ignoring  the  EPA’s  own  technical  data 

While  pointing  to  the  subpar  Fitzgerald  /  Tennessee  Tech  data,  the  EPA  was  actually  aware  of 
much  higher  quality  data  being  done  at  its  own  facilities.  Instead  of  waiting  for  these  tests  to  be 
completed,  the  politicos  at  EPA  moved  forward  with  the  proposed  repeal  anyway. 

Well,  the  results  from  those  tests  are  in,  and  they  are  at  least  as  bad  as  the  EPA’s  technical  staff 
feared.  In  fact,  it  may  be  even  worse: 

•□□□□□□□□  According  to  the  test  results,  it  appears  that  these  engines  actually  exceed  the  legal 
limits  they  were  initially  designed  for.  This  means  that  the  “special  programming”  of  the 
engine  Fitzgerald  claims  to  do  to  the  engines  may  result  in  greater  fuel  economy,  but  it  means 
greater  pollution,  too. 

•□□□□□□□□  The  soot  exhausted  by  these  engines  is  so  large  that  it  caused  a  fault  in  the  EPA’s 
equipment,  after  which  the  EPA  had  to  adjust  the  throughput.  A  good  comparison  to  this  is  like 
when  you  have  your  volume  adjusted  for  a  TV  program  you  like  and  then  suddenly  a  really  loud 
commercial  comes  on. .  .except  now  imagine  that  commercial  just  blew  out  your  speakers. 


•□□□□□□On  The  two  collectors  on  the  left  of  this  image  are  what  happened  when  they  first  tried  to 
collect  the  pollution  from  these  vehicles;  the  two  collectors  on  the  right  are  what  it  looked  like 
before  the  test.  Now  imagine  what  that  experience  must  be  like  for  the  lungs  of  a  child  with 
asthma. 

The  EPA  had  already  projected  that  every  year  of  production  of  glider  vehicles  at  today’s  levels 
would  result  in  as  many  as  1600  premature  deaths-this  new  data  suggests  that  number  could 
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be  even  higher. 

The  science  is  clear,  so  closing  this  loophole  should  be  the  easy  thing  to  do. 

I  am  speaking  today  at  the  hearing  against  because  I  want  to  make  sure  EPA  listens  to  its  own 
scientists  and  closes  this  loophole,  to  abide  by  its  mission  statement  and  protect  human  health 
and  the  environment.  And  today  I  will  be  among  a  chorus  of  dedicated  citizens  reminding  the 
agency  of  its  mission. 


EPF  Calls  on  EPA  to  Protect  Americans’  Health  from  Super-Polluting  Glider  Trucks  at 

Public  Heari  : 


December  4,  2017 

(Washington,  D.C.  -  December  4,  2017)  EDF  joined  dozens  of  Americans  at  a  public 
hearing  in  Washington,  DC  today  to  oppose  Environmental  Protection  Agency  (EPA) 
Administrator  Scott  Pruitt’s  proposed  rollback  of  emission  limits  for  high-polluting  heavy- 
duty  freight  trucks. 

EDF  Senior  Attorney  Martha  Roberts  was  among  those  calling  on  Pruitt  to  end  his  efforts 
to  create  a  legal  loophole  for  super-polluting  glider  trucks,  and  instead  to  start  putting 
the  health  of  American  families  first. 

“America  has  made  tremendous  progress  in  reducing  tailpipe  pollution,  using  made  in 
America  solutions.  We  have  protected  our  children’s  health  and  positioned  American 
companies  as  world  leaders  in  pollution  control  innovations,”  said  Roberts.  “Pruitt’s 
actions  put  this  progress  at  risk,  imperiling  our  families  and  communities  through 
unprecedented  rollbacks  at  a  time  when  we  should  be  moving  forward  to  save  lives  and 
create  jobs.” 

Today’s  hearing  addresses  standards  for  glider  trucks,  which  are  heavy-duty  freight 
trucks  that  typically  lack  modern  pollution  controls.  Glider  trucks  can  emit  harmful  soot 
and  smog-causing  pollutants  -  including  oxides  of  nitrogen  and  particulate  matter,  as 
well  as  cancer-causing  diesel  particulate  -  at  a  rate  forty  times  that  of  new  freight  trucks. 

EPA  took  action  in  the  2016  Clean  Truck  Standards  to  curb  emissions  from  these  super- 
polluting  freight  trucks,  but  Pruitt  is  now  trying  to  reopen  a  loophole  and  allow  glider 
trucks  to  evade  modern  pollution  controls. 

More  than  sixty  people  signed  up  to  testify  at  today’s  hearing,  including  representatives 
from  the  American  Lung  Association,  the  American  Thoracic  Society,  and  Moms  Clean 
Air  Force  -  whose  members  testified  about  the  impact  this  rollback  would  have  on  their 
children’s  health. 

Representatives  from  the  heavy-duty  freight  truck  industry  also  opposed  Pruitt’s 
proposed  rollback  at  today’s  hearing  -  including  speakers  from  Volvo,  the  Engine 
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Manufacturers  Association,  the  American  Trucking  Association,  and  the  Heavy  Duty  Fuel 
Efficiency  Leadership  Group.  Freight  truck  manufacturers  have  raised  concerns  that 
allowing  glider  trucks  to  evade  pollution  standards  creates  an  unlevel  playing  field  that 
disadvantages  companies  that  have  responsibly  invested  in  pollution  controls. 

Many  of  those  testifying  today  also  expressed  support  for  the  Clean  Power  Plan  and 
other  clean  air  standards  that  protect  American  families  and  communities.  Pruitt’s  efforts 
to  repeal  lifesaving  pollution  limits  -  not  only  for  dirty  trucks,  but  also  for  power  plants 
and  other  sectors  -  puts  the  health  and  well-being  of  all  Americans  at  risk. 

EDF  was  also  represented  at  today’s  hearing  by  Erin  Murphy,  Surbhi  Sarang,  and  John 
Bullock.  You  can  read  full  testimonies  from  each  of  them  here: 

•□□□□□□□□  Martha  Roberts 


Erin  Murphy 

•□□□□□□□□  Surbhi  Sarang 
•□OGIUOCGO  John  Bullock 

EPA  is  accepting  public  comments  on  the  proposed  repeal  of  the  safeguards  against 
glider  truck  pollution  until  January  5th. 


Erin  Birgfeld 

Communications  Director 

Office  of  Transportation  and  Air  Quality 

U.S.  EPA 

202-564-6741  (work) 

202-255-4434  (cell) 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov];  Charmley, 

William[charmley. william@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov] 


From: 

Birgfeld,  Erin 

Sent: 

Tue  11/28/2017  2:22:30  PM 

Subject: 

Glider  Article 

FYI 

From:  DeLuca,  Isabel 

Sent:  Tuesday,  November  28,  2017  9:13  AM 

To:  Millett,  John  <Millett.John@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Mylan, 
Christopher  <Mylan.Christopher@epa.gov> 

Subject:  article 


Interesting  article  in  Inside  EPA  today: 


https://insideepaclimate.com/daily-news/epa-study-finds-major-pollution-glider-trucks-despite- 

repeal -pi  an 


EPA  Study  Finds  Major  Pollution  From  'Glider'  Trucks  Despite  Repeal  Plan 


November  27,  2017 

A  new  EPA  report  shows  that  criteria  pollution  from  a  popular  configuration  of  “glider”  trucks  -  which 
combine  a  new  heavy-duty  chassis  with  used  engines  --  can  vastly  exceed  emissions  from  new  trucks, 
contrasting  with  industry  and  agency  suggestions  that  its  plan  to  repeal  glider  vehicle  greenhouse  gas 
limits  would  result  in  minimal  pollution  increases. 


The  findings,  contained  in  a  Nov.  20  report  summarizing  emissions  testing  of  two  recent  model  year  glider 
vehicles,  show  that  emissions  of  some  pollutants  can  be  as  much  as  450  times  higher  in  extreme  cases 
than  emissions  from  new  trucks. 

Such  findings  appear  to  confirm  fears  from  some  state  regulators,  environmentalists  and  new  truck 
makers  that  the  Trump  administration's  proposed  repeal  of  GHG  limits  for  the  trucks  would  open  a  major 
pollution  loophole  that  could  boost  emissions  of  non-GHG  pollution,  particularly  the  ozone  precursor 
nitrogen  oxides  (NOx)  and  particulate  matter  (PM). 


The  agency  also  quietly  released  to  the  docket  a  Nov.  13  memo  summarizing  conversations  between  the 
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agency  and  outside  researchers,  with  observers  saying  the  memo  identifies  major  gaps  in  a  glider  vehicle 
study  by  Tennessee  Tech  University  (TTU)  which  glider  makers  and  the  Trump  EPA  have  cited  to 
downplay  the  emissions  impact  of  repealing  the  glider  kit  rules. 


For  example,  the  Nov.  13  memo  indicates  that  TTU  did  not  use  established  test  procedures  when 
assessing  glider  kits,  according  to  a  Northeast  state  source. 

And  “The  EPA  .  .  .  testing  further  shows  how  really  dirty  these  glider  rebuilds  are,”  says  the  Northeast 
state  source,  saying  the  report  confirms  prior  concerns  from  groups  including  the  Northeast  States  For 
Coordinated  Air  Use  Management  that  EPA's  proposed  GHG  rule  repeal  would  frustrate  efforts  to  achieve 
or  maintain  air  quality  goals. 


The  glider  kit  standards  are  included  in  a  broader  Phase  2  GHG  regulation  for  medium-  and  heavy-duty 
trucks  that  was  finalized  by  the  Obama  EPA  in  late  2016. 

The  Northeast  source  adds  that  EPA's  memo  shows  the  TTU  study  is  “meaningless”  as  a  way  of 
comparing  glider  truck  performance  to  regulatory  standards,  identifying  flaws  including:  not  using 
established  test  procedures,  relying  on  a  “visual  only”  measurement  of  PM  pollution  and  testing  engines 
newer  than  the  most  popular  glider  kit  engines. 


The  new  EPA  report  and  memo,  which  both  quietly  surfaced  in  EPA's  docket  for  its  glider  rule  repeal 
proposal  on  Nov.  22,  come  as  EPA  is  relying  mostly  on  a  new  legal  rationale  that  the  Obama  EPA  never 
had  the  authority  to  regulate  GHG  emissions  from  gliders  in  the  first  place. 


Revoking  the  GHG  requirements  for  gliders  would  have  the  effect  of  freeing  the  industry  from  a 
production  cap  for  the  vehicles,  which  have  grown  beyond  their  original  purpose  as  a  way  to  repair 
wrecked  vehicles  to  become  an  increasingly  popular  alternative  to  new,  state-of-the-art  trucks. 


Before  the  latest  documents  were  added  to  the  regulatory  docket,  the  agency  had  posted  several  prior 
documents  that  critics  of  the  proposed  repeal  say  bolster  their  claims  that  the  plan  includes  scant  review 
of  criteria  pollution  or  competitiveness  issues,  while  also  showing  that  White  House  officials  attempted  to 
bolster  the  proposal's  legal  rationale. 


'Consistently  Higher'  Emissions 

Sources  have  been  raising  concern  that  the  Trump  EPA  has  been  quick  to  pursue  repeal  of  the  glider 
requirements  before  conducting  rigorous  staff  analysis  of  the  move's  public  health  or  competitiveness 
impact.  In  that  vein,  a  recent  Washington  Post  report  also  noted  that  EPA's  proposal  was  issued  before 
the  agency  completed  its  testing  of  glider  kits. 
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But  those  tests  now  appear  to  show  high  levels  of  emissions. 


The  Nov.  20  EPA  report  summarizes  EPA  dynamometer  testing  of  two  glider  kits  -  a  2016  Peterbilt  389 
sleeper  cab  tractor  and  a  2017  Peterbilt  579  sleeper  cab  tractor  --  done  in  October  and  November  at  the 
National  Vehicle  and  Fuel  Emissions  Laboratory. 


The  report  says  the  vehicles  reflect  “one  of  the  more  popular  engine  and  vehicle  configurations  produced 
as  glider  vehicles,”  and  that  the  engines  in  the  vehicles,  made  between  MY98-02,  “are  consistent  with  the 
expected  emissions  performance  of  heavy  duty  highway  diesel  engines  manufactured  in  the  1998-2002 
timeframe.” 

That  timeframe  is  significant  because  state  officials  and  industry  data  have  already  flagged  diesel  engine 
technology  from  that  era  as  making  up  most  of  the  engines  in  current  glider  trucks. 


EPA's  glider  tests  found  that  criteria  pollutant  emissions  from  the  two  glider  units  were  “consistently 
higher”  than  conventional  MY14  and  MY15  tractors  with  new  engines,  with  the  extent  of  the  difference 
varying  somewhat  depending  on  operating  conditions. 


NOx  emissions,  for  example,  were  roughly  43  times  as  high,  and  PM  emissions  roughly  55  times  as  high, 
as  “conventionally  manufactured  2014  and  2015  [model  year]  tractors”  under  highway  cruise  conditions. 
Under  transient  operations  cycles  that  seek  to  simulate  a  variety  of  real  world  operating  conditions,  NOx 
and  PM  emissions  were  4-5  times  higher  and  PM  emissions  50-450  times  higher  than  the  conventional 
new  trucks. 


Meanwhile,  EPA  in  its  memo  regarding  the  TTU  study  summarizes  a  Nov.  7  teleconference  with  TTU 
researchers  to  discuss  "testing,  methodologies,  facilities  and  equipment”  used  in  the  school's  engine 
testing  that  has  been  cited  by  glider  makers  to  support  their  bid  for  EPA  to  reconsider  the  glider  GHG 
requirements. 

TTU's  glider  vehicle  testing  stems  from  research  at  the  school  to  assess  the  environmental  and  economic 
impact  of  EPA's  Phase  2  heavy  duty  truck  rule.  And  it  came  after  a  request  by  glider  maker  Fitzgerald 
Glider  Kits  to  evaluate  issues  including  the  impact  of  the  truck  rule  on  the  glider  kit  industry,  the  EPA 
memo  notes. 

Glider  makers  have  cited  the  TTU  work  to  claim  that  NOx  and  PM  emissions  from  some  pre-MY07 
engines  used  in  the  vehicles  are  lower  than  EPA  has  asserted. 

EPA  in  its  proposed  repeal  repeats  that  claim  without  evaluating  it,  which  has  already  drawn  fire  from 
environmentalists  and  others.  The  memo  notes  that  the  testing  was  done  by  TTU  staff  and  students  at  a 
facility  owned  by  Fitzgerald. 
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The  Northeast  source  says  EPA's  glider  kit  testing  is  a  far  more  valid  basis  than  the  recent  TTU  study  to 
draw  conclusions  about  the  public  health  implications  of  repealing  the  glider  GHG  requirements,  though 
the  source  acknowledges  that  the  EPA  testing  is  based  on  “small  sample  size”  of  two  glider  trucks. 


This  source  cites  several  broad  reasons  for  regarding  EPA's  work  as  more  relevant  than  the  TTU  study. 


First,  the  agency's  tests  of  glider  kits  are  based  on  engines  manufactured  in  MY98-02,  which  are  the  most 
common  technology  in  glider  vehicles,  while  the  TTU  study  focuses  on  MY02-07  engines,  the  source 
says. 


Second,  the  TTU  study  does  not  compare  its  tested  glider  vehicle  engines  with  the  performance  of  state- 
of-the-art  new  trucks,  but  of  brand  new  engines  built  to  MY02-07  standards  --  before  more  stringent 
emissions  standards  were  implemented. 

And  the  Northeast  source  also  says  EPA's  memo  “contains  some  real  eye  openers”  that  point  to  specific 
gaps  in  the  TTU  test  procedures,  to  the  extent  the  research  is  used  to  draw  any  regulatory  conclusions. 


Specifically,  the  memo  shows  that  the  TTU  study  did  not  use  established  test  procedures  or  “standard 
regulatory  drive  cycles,”  which  the  source  says  renders  any  comparisons  to  regulatory  standards 
“meaningless.” 


Second,  the  EPA  memo  states  that  TTU's  examination  of  PM  emissions  was  “visual  only,”  which  the 
source  says  calls  into  question  industry  claims  that  the  study  can  be  used  to  draw  conclusions  about  PM 
pollution  from  the  engines. 


The  EPA  memo  states  that  “no  particulate  matter  samples  were  collected  during  testing”  and  that  a 
“sample  probe  filter”  under  the  test  was  “visibly  inspected  for  particulate  matter.  Particulate  quantification 
was  subjective  in  that  it  was  visual  only,  TTU  stated  that  they  performed  a  smoke  test  but  did  not 
elaborate.” 


The  memo  indicates  that  EPA,  subsequent  to  the  call,  has  been  seeking  more  information  on  the  NOx 
emissions  of  specific  vehicles  tested  by  TTU,  with  prior  information  submitted  to  EPA  having  indicated  in 
general  that  none  of  the  vehicles  tested  by  TTN  met  current  NOx  standards.  --  Doug  Obey 

(dobev@iwpnews.com) 

Related  News  |  Climate  Regulation  | 

183389 
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To:  Charmley,  William[charmley.william@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Thur  11/30/2017  10:24:38  PM 

Subject:  FW:  Heads  Up;  Glider  Hearing 


From:  Grundler,  Christopher 
Sent:  Thursday,  November  30,  2017  5:12  PM 
To:  Wehrum,  Bill  <Wehrum.Bill@epa.gov> 
Subject:  Heads  Up;  Glider  Hearing 


Bill, 


A  quick  reminder  for  you  that  this  upcoming  Monday,  December  4,  we  are  holding  the  public 
hearing  for  EPA’s  recent  proposal  to  rescind  the  heavy-duty  glider  provisions.  The  hearing  will 
be  held  here  at  EPA  headquarters  .  Several  of  the  OTAQ  staff  from  D.C.  and  Ann  Arbor  will 
run  the  hearing.  Kathryn  Sargeant  and  Bill  Charmley  will  be  the  presiding  officers,  and  we  will 
also  have  David  Orlin  and/or  Mark  Kataoka  from  OGC  attending. 


As  of  today  there  are  60  testifiers  signed  up,  from  a  wide  range  of  stakeholders:  truck 
dealerships,  rebuilders,  truck  OEMs,  industry  trade  groups,  state/local  government  agencies, 
public  health  NGOs,  environmental  NGOs,a  number  of  private  citizens,  and  one  member  of 
Congress  (Rep.  Jamie  Raskin  (D-MD)) 


Later  in  December,  or  after  the  close  of  the  public  comment  period  (January  5),  we  will  give  you 
a  briefing  on  the  rulemaking  and  the  public  comments. 


Thanks, 


C~ 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Scott  Grenerth 

Sent:  Tue  1 0/24/201 7  5:45:27  PM 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Thank  you.  Mike  Matousek  was  the  other  person. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  12:44  PM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Scott, 


Done. 


Also,  what  is  Mike’s  last  name  from  the  call.  I  know  it  started  with  an  M,  but  I  didn’t  catch  the 
whole  last  name. 


Thanks 

Bill 


From:  Scott  Grenerth  [mailtoiScott . Grenerth@ooida.com] 

Sent:  Tuesday,  October  24,  2017  1:35  PM 

To:  Charmley,  William  <charm1ey.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Bill, 
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Nile  Elam  is  the  person  we’d  appreciate  adding  to  the  distribution  list.  Thank  you  very  much  and 
we  are  looking  forward  to  the  follow  up  in  November. 

Nile . Elam@ooida.com 


Scott 


From:  Charmley,  William  finai1toicharmlev.willlam@epa.gov1 

Sent:  Tuesday,  October  24,  2017  9:58  AM 
To:  Scott  Grenerth  <Scotp  Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Great,  thanks  for  being  able  to  accommodate  this  change. 


From:  Scott  Grenerth  [mailto:Scott_j3renerth@ooida.com] 

Sent:  Tuesday,  October  24,  2017  10:17  AM 

To:  Charmley,  William  <charm1ey.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  are  good  to  go  for  noon  Eastern  time. 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 

Sent:  Tuesday,  October  24,  2017  8:15  AM 
To:  Scott  Grenerth  <Scott  Grenerth@oolda.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott  - 
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I  apologize,  but  I  now  have  a  conflict  from  3-4pm  today. 


Are  you  available  between  12  and  1pm  today,  or  from  4-5pm  or  5-6pm? 


Thanks 

Bill 


From:  Scott  Grenerth  rmailtoiScott  Grenerth@ooida.com  1 

Sent:  Monday,  October  23,  2017  12:51  PM 

To:  Charmley,  William  <charmlev .william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  can  use  our  conference  call  line  if  you’d  like. 

605-475-4000 

805757# 


From:  Charmley,  William  [mailto:charmlev.william@epa.govj 

Sent:  Monday,  October  23,  2017  11:43  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 
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Dear  Scott, 


Thank  you  for  getting  back  with  me. 


Do  you  have  any  availability  tomorrow,  Tuesday,  October  24  between  3  and  5pm? 


If  not  I  can  make  1pm  tomorrow  work  by  moving  something. 


Thanks 

Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
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2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Scott  Grenerth  [mailtoiScott  Grenerth@ooida.com] 

Sent:  Monday,  October  23,  2017  12:08  PM 

To:  Charmley,  William  <charm1ev ■wil1iam@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Hello  Bill, 


I’m  sorry  for  the  delayed  response  this  morning.  It’s  been  a  busy  one.  Could  we  chat  tomorrow, 
perhaps  around  1  lam  or  1pm  Eastern  time?  We  are  flexible  for  other  times  as  well.  We  are 
looking  forward  to  providing  any  feedback  we  can. 


Scott 


From:  Charmley,  William  [mailto:charmlev.william@epa.govj 

Sent:  Monday,  October  23,  2017  6:45  AM 
To:  Scott  Grenerth  <Scoft_Grenerth@ooida.com> 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 
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Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions-reconsideration-phase- 

2-ghg-emissions-and-fuel 


EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 


Thanks  for  considering  this  request. 


EPA-1 9-01 26-A-000752 


ED  001620  00001418-00006 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Best  regards, 


Bill  Charmley 
EPA 
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To:  Birgfeld,  Erin[Birgfeld. Erin@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Fri  8/25/201 7  7:43:50  PM 

Subject:  OTAQ  Daily  News  Brief 


Good  Afternoon! 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships,  to 
alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would  like  to 
add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.christopher@epa.gov.  Feedback  welcomed.  Thanks  and  enjoy! 


When  Trump's  deregulation  is  at  odds  with  industry 

Camille  von  Kaenel,  E&E  News 


The  big  rig  manufacturers  President  Trump  once  cheered  on  the  White  House  lawn 
could  face  years  of  disarray  if  he  rolls  back  climate  change  regulations.  U.S.  EPA's 
announcement  last  week  that  it  will  reconsider  parts  of  the  greenhouse  gas  standards 
for  big  rigs  left  the  trucking  industry  scrambling  and  sparked  the  risk  of  a  prolonged  legal 
fight  with  California  and  environmentalists.  Manufacturers  of  trailers  and  glider  kits, 
which  are  new  truck  frames  fit  with  old  engines,  are  seeking  exemptions  from  the  rules 
that  were  finalized  in  October  (Climatewim,  Aug.  18).  But  EPA  Administrator  Scott 
Pruitt's  proposal  is  facing  opposition  from  the  wider  trucking  industry,  which  sees  a 
better  bottom  line  in  higher  fuel  efficiency  and  regulatory  certainty. 

Argentina  reserves  right  to  legal  action  on  U.S.  biodiesel  duties 


By  Reuters 


BUENOS  AIRES,  Aug  24  (Reuters)  -  Argentina's  government  is  investigating  all  options 
and  reserves  the  right  to  take  legal  action  over  the  United  States  imposing  steep  duties 
on  imports  of  its  biodiesel,  the  foreign  ministry  said  in  a  statement  on  Thursday.  The 
statement  said  the  imposition  of  duties  above  50  percent,  announced  on  Tuesday,  does 
not  correspond  to  any  type  of  methodology  acceptable  under  the  rules  of  the  World 
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Trade  Organization  (WTO).  In  2016,  90  percent  of  the  1.6  million  tonnes  of  biodiesel 
Argentina  exported  went  to  the  United  States,  Argentine  government  data  shows. 

Low-Voltage  'EY  Proves  Durability  in  Zurich  Testing 

Paul  Myles  |  Wards  Auto 

A  low-voltage  electric  sports  car  passes  the  62,000-mile  (100,000-km)  test  milestone  without 
needing  major  service.  Specialist  automaker  nanoFlowcell  sees  its  Quantino  48V  break  the 
barrier  while  driving  in  downtown  Zurich  with  the  vehicle’s  advanced  self-diagnosis  system  still 
not  ready  to  enter  “maintenance”  mode.  The  car  is  running  real-world  trials  to  showcase  the 
technology  as  a  cleaner,  greener  and  less-costly  alternative  to  lithium-ion-powered  battery- 
electric  vehicles.  Its  technology  employs  a  cell  membrane  with  six  cells  arranged  in  series  to 
operate  low-voltage  motors.  The  system  uses  two  fuel  tanks  of  electrolytic  fluids,  one  with  a 
positive  charge  and  the  other  with  a  negative.  This  flow-cell  technology  is  a  combination  of 
battery  and  fuel-cell  power  fed  by  an  electrolyte  liquid  called  bi-ION,  which  mainly  consists  of 
water. 

Germany’s  ‘Diesel  Fear’  Leaves  $5  Billion  in  Used  Cars  Gathering  Dust 


Elisabeth  Behrmann,  Bloomberg 


•□□□□□□□□  Dealers  report  300,000  Euro-5  vehicles  clogging  up  lots 

•□□□□□□□□  Doubts  remain  whether  software  updates  can  avoid  driving  bans 

Germany’s  back  and  forth  over  potential  bans  for  diesel  cars  in  cities  is  sapping  demand  for  the 
vehicles  and  causing  a  backlog  of  used  models  on  dealer  lots  that’s  swelled  to  some  4.5  billion 
euros  ($5.3  billion).  A  deal  earlier  this  month  between  Germany  and  Volkswagen  AG.  Daimler 
AG  and  BMW  AG  to  upgrade  5  million  newer  diesel  cars  and  offer  trade-in  incentives  on  older 
models  hasn’t  eliminated  concerns  about  pollution  from  the  technology.  Citing  government  tests, 
German  Environment  Minister  Barbara  Hendricks  told  reporters  this  week  that  the  planned 
software  upgrades  are  “insufficient”  for  many  cities  to  meet  the  legal  limit  for  smog-inducing 
nitrogen  oxides  in  the  air. 

UK  'can  halve  oil  imports  by  banning  new  petrol  and  diesel  cars  in  2030' 


The  Guardian 

An  ambitious  target  to  phase  out  sales  of  new  petrol  and  diesel  cars  by  2030  could 
halve  UK  oil  imports,  a  study  by  environmental  and  aid  organisations  suggests.  The 
government  has  announced  plans  to  ban  the  sale  of  conventional  combustion  engine 

cars  and  vans  by  2040  as  part  of  its  efforts  to  tackle  air  pollution  and  climate  change,  a 
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move  the  groups  welcomed  as  a  step  in  the  right  direction. 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Kataoka ,  Mark[Kataoka .  M  ark@e  pa  .gov] 

From:  Orlin,  David 

Sent:  Wed  1/31/2018  1:03:57  PM 

Subject:  Re:  OGC  meeting  with  ATA  on  gliders 

The  invitees  on  the  scheduler  are  Bill  Sullivan  and  M  Audia  (?) 

On  Jan  31,  2018,  at  7:44  AM,  Grundler,  Christopher  < grundler.christopher@epa.gov>  wrote: 


Is  it  with  Chris  Spear  from  ATA? 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  31,  2018,  at  7:41  AM,  Orlin,  David  <Orlin.David@epa.gov>  wrote: 


FYI,  I  just  got  invited  to  a  meeting  ATA  is  having  with  Matt  Leopold  Thursday  at  10 
(which  I  think  is  to  discuss  gliders). 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  1 1/3/2017  4:24:53  PM 

Subject:  RE:  glider  NPRM  status,  including  where  we  have  landed  on  the  public  hearing  iocation/date 


okay 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


From:  Charmley,  William 

Sent:  Friday,  November  03,  2017  12:24  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  glider  NPRM  status,  including  where  we  have  landed  on  the  public  hearing 
location/date 


Chris 


I  wanted  to  catch-up  with  you  regarding  the  glider  NPRM  status. 
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Tia  sent  to  OIRA  at  the  end  of  yesterday  the  document  that  contained  all  of  the  updates  from 
EPA  since  the  first  draft  was  submitted  to  OIRA.  Tia  is  hearing  back  from  Chad  Whitman 
today,  so  we  know  they  are  working  on  it. 


Regarding  the  comment  period  and  the  public  hearing.  Tia  was  able  to  book  a  room  at  EPA.  We 
could  not  get  a  room  for  the  week  of  November  27-  December  1,  except  for  Friday,  December 
1 .  We  also  had  access  to  Monday,  December  4. 


My  staff  and  I  would  prefer  to  do  the  hearing  on  December  4,  and  since  we  will  all  need  to  travel 
to  DC,  we  have  settled  on  December  4.  This  makes  the  close  of  the  comment  period  January 
5.  Here  is  the  text  that  is  in  the  draft  that  OIRA  is  reviewing  right  now. 


Thanks, 

Bill 


“DATES: 

Comments:  Comments  on  all  aspects  of  this  proposal  must  be  received  on  or  before 
January  5,  2018. 

Public  Hearing:  EPA  will  hold  a  public  hearing  on  Monday,  December  4,  2017.  The 
hearing  will  be  held  at  EPA’s  Washington,  DC  campus  located  at  1201  Constitution 
Avenue,  NW,  Washington,  DC.  The  hearing  will  start  at  10:00  a.m.  local  time  and 
continue  until  5:00  p.m.  or  until  everyone  has  had  a  chance  to  speak.  More  details 
concerning  the  hearing  can  be  found  at  https://www.epa.qov/requlations-emissions- 
vehicles-and-enqines/petitions-reconsideration-phase-2-ghq-emissions-and-fuel. 
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To:  Charmley,  William[charmley.william@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Burch,  Julia[Burch.Julia@epa.gov] 

From:  Cyran,  Carissa 

Sent:  Thur  9/21/2017  7:10:34  PM 

Subject:  RE:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general  tomorrow 

on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 


Thank  you  Ben  and  Bill  for  the  update.  Please  send  forward  when  it’s  ready. 


From:  Charmley,  William 

Sent:  Thursday,  September  21,  2017  3:03  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Cyran,  Carissa  <Cyran.Carissa@epa.gov> 
Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov> 

Subject:  RE:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general 
tomorrow  on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 


We  will  not  have  the  material  before  4pm. 


From:  Hengst,  Benjamin 

Sent:  Thursday,  September  21,  2017  2:49  PM 

To:  Cyran,  Carissa  <Cyran.Carissa@,epa.gov> 

Cc:  Sutton,  Tia  <suttQn.tia@epa.gov>:  Burch,  Julia  <Burch.Julia@epa.gov>:  Charmley,  William 

<charmley.william@epa.gov> 

Subject:  Re:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general 
tomorrow  on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 


Carissa  —  I'm  looping  in  Bill  directly.  I  am  not  sure  we  will  have  materials  for  tomorrow's 
meeting  by  4  pm  today  —  that  might  not  be  possible.  Bill  can  correct  me  if  I'm  wrong.  Thanks. 
Ben 

On  Sep  21,  2017,  at  10:03  AM,  Cyran,  Carissa  <C vran . C ari ss a@epa . gov>  wrote: 
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Carissa  Cyran 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 
Phone:  (202)  564-5437 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov] 

From:  Mylan,  Christopher 

Sent:  Tue  1/9/2018  6:08:02  PM 

Subject:  OTAQ  Daily  News  Brief 


Good  Afternoon, 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships,  to 
alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would  like  to 
add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.christopher@epa.gov.  Feedback  is  welcomed.  Thanks  and  enjoy! 

States  threaten  to  sue  EPA  over  truck  rule  redo 


Camille  von  Kaenel,  E&E  News  reporter 

A  dozen  states  say  they  are  prepared  to  take  U.S.  EPA  to  court  over  its  proposal  to  repeal  part 
of  a  rule  meant  to  further  limit  emissions  from  trucks. 

The  attorneys  general  of  California,  Connecticut,  Illinois,  Maryland,  Massachusetts,  New 
Mexico,  New  York,  North  Carolina,  Oregon,  Pennsylvania,  Vermont  and  Washington  called 
EPA's  proposal  to  exempt  glider  kits  from  greenhouse  gas  regulations  "unlawful  and 
irresponsible." 

Glider  kits  are  new  truck  frames  paired  with  old  engines  that  cost  less  than  trucks  in  compliance 
with  modern  emissions  regulations. 

EPA  Administrator  Scott  Pruitt  proposed  to  exempt  the  glider  kits,  which  would  have  been 
regulated  for  the  first  time  under  an  Obama-era  rule,  after  meeting  with  a  key  manufacturer, 
Fitzgerald  Glider  Kits. 

BIOFUELS  -  Tax  credit  fight  idles  following  trade  policy  wins 


Marc  Heller.  E&E  News  reporter 

A  push  to  keep  biodiesel  importers  from  receiving  a  federal  tax  credit  may  be  losing  momentum, 
thanks  to  the  U.S.  biodiesel  industry's  recent  wins  on  trade  policy.  Biodiesel  advocates  didn't 
push  congressional  tax  writers  very  hard  to  tweak  the  biodiesel  tax  credit  as  last  year  drew  to  a 
close,  meaning  the  most  biodiesel  producers  may  be  able  to  hope  for  is  to  keep  sharing  the  tax 
benefit  with  competitors  that  import  foreign  fuel,  industry  analysts  said. 

"A  credit  is  better  than  no  credit,"  said  Rosemarie  Calabro  Tully,  a  spokeswoman  for  the 
National  Biodiesel  Board. 
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Legislation  introduced  by  Senate  Finance  Chairman  Orrin  Hatch  (R-Utah)  would  reinstate  the 
tax  credit  —  which  expired  in  2016  —  for  2017  and  extend  it  for  2018.  The  $1-per-gallon  benefit 
would  continue  to  apply  to  fuel  blenders,  meaning  biodiesel  that's  imported  and  put  into  fuel  in 
the  United  States  would  qualify. 

Sales-weighted  new-car  fuel  economy  stuck  at  25  mpg,  for  fourth  year  in  a  row 


Mark  Stevenson.  Green  Car  Reports 


Sales-weighted  fuel  economy,  2008-2017,  United  States,  from  UMTRI 

Even  as  vehicles  become  more  fuel-efficient,  the  unending  market  shift  toward  crossover 
utilities,  SUVs,  and  trucks  kept  the  overall  average  U.S.  new  fleet  efficiency  stagnant  for  the 
fourth  year  in  a  row.  For  2017,  sales-weighted  new-car  fuel  economy  landed  at  25.2  mpg,  an 
improvement  over  2016  of  just  0.1  mpg.  The  last  time  there  was  any  appreciable  increase  in  sales- 
weighted  fuel  economy  was  in  2014,  when  it  went  from  24.4  to  25.1  mpg. 

The  data  comes  from  the  University  of  Michigan  Transportation  Research  Institute  (UMTRI), 
which  has  tracked  sales-weighted  fuel  economy  since  2007.  In  addition  to  an  annual  average, 
UMTRI  tracks  a  monthly  average.  December  saw  its  average  decrease  by  0.2  mpg.  "This  drop 
likely  reflects  the  increased  proportion  of  light  trucks  versus  passenger  cars  in  the  sales  mix," 
said  Michael  Sivak,  Director  of  Sustainable  Worldwide  Transportation. 
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GM  races  to  build  a  formula  for  profitable  electric  cars 


Paul  Lienert.  Joseph  White.  Reuters 


DETROIT  (Reuters)  -  General  Motors  Co  Chief  Executive  Mary  Barra  has  made  a  bold  promise 
to  investors  that  the  Detroit  automaker  will  make  money  selling  electric  cars  by  2021.  What 
Barra  has  not  explained  in  detail  is  how  GM  intends  to  do  what,  so  far,  no  major  automaker  has 
done. 

The  answer  is  a  big  bet  on  combining  proprietary  battery  technology,  a  low-cost,  flexible  vehicle 
design  and  high-volume  production  mainly  in  China,  according  to  six  current  and  former  GM  and 
supplier  executives  and  six  industry  experts  interviewed  by  Reuters.  If  GM  can  meet  Barra’s 
ambitious  profitability  target,  then  it  will  house  two  different  businesses  by  the  mid-2020s:  A 
traditional  focus  in  North  America  on  trucks,  sport  utility  vehicles  and  cars  fueled  with  petroleum, 
and  a  global  electric  car  company  centered  in  China,  branching  into  pay-per-use  services  such 
as  robotaxis. 

China  fines  two  truck  makers  for  pollution,  emissions  fraud  -  ministry 

Reuters  Staff 

SHANGHAI  (Reuters)  -  China’s  environment  ministry  said  on  Tuesday  it  had  fined  two  local 
truck  makers  a  total  of  at  least  38  million  yuan  ($5.84  million)  for  manufacturing  vehicles  that  do 
not  meet  pollution  standards  and  for  engaging  in  emissions  fraud.  The  Ministry  of 
Environmental  Protection  (MEP)  said  in  a  notice  that  it  had  fined  the  Shandong-based  Kama 
Automobile  Manufacturing  Ltd  31.74  million  yuan  for  exceeding  emissions  standards  in  its 
diesel  trucks  and  for  misusing  pollution  control  devices  in  order  to  pass  inspections. 

It  also  fined  the  Shandong  Tangjun  Ouling  Automobile  Co  Ltd  more  than  7  million  yuan  after 
109  of  the  company’s  light  diesel  trucks  were  found  to  have  exceeded  emissions  standards.  The 
fines  include  confiscated  revenues  as  well  as  an  additional  levy  set  at  twice  the  value  of  the 
substandard  vehicles,  the  ministry  said. 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Mon  11/20/2017  1:03:46  PM 

Subject:  FYI:  TCD  communication  w/regions  on  gliders 


FYI,  Mike  Moltzen  of  TCD  reached  out  to  their  mailing  list  of  regional  staff  working  on  diesel 
collaboratives  to  be  sure  they  have  the  info  on  the  glider  proposal  and  public  comment  period. 


From:  Moltzen,  Michael 

Sent:  Friday,  November  17,  2017  4:22  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  FW:  EPA’s  proposed  rule  to  repeal  regulations  on  emissions  from  glider  kits: 
Opportunity  to  Comment 


fyi 


From:  Region2  Clean  Diesel 

Sent:  Friday,  November  17,  2017  4:16  PM 

To:  Swaine,  Abby  <swaine.abbv@epa.qov>;  Powell,  Alan  <Powell. Alan@epa.gov>:  Algoe- 
Eakin,  Amy  <Algoe-Eakin.Amv@epa.gov>;  Erb,  Anthony  <Erb.Anthonv@epa.gov>;  Maietta, 
Anthony  <maietta.anthonv@epa.qov>;  Garcia,  Ariel  <Garcia.Ariel@epa.gov>;  Tanman,  Arman 
<Tanman.Arman@epa.gov>;  Yeary,  Asia  <Yearv.Asia@epa.qov>;  Machol,  Ben 
<Machol.Ben@epa.qov>;  Carnright,  William  <carnright.william@epa.gov>;  Febbo,  carol 
<febbo.carol@epa.gov>;  Persoon,  Carolyn  <persoon. carolyn@epa.gov>;  Castro,  Marina 
<Castro.Marina@epa.qov>;  Koester,  Christine  <koester.christine@epa.qov>;  Huang,  Cindy 
<Huang.Cindv@epa.qov>:  Aspy,  Dale  <Aspv.Dale@epa.qov>:  Brown,  Dan 
<Brown.Dan@epa.gov>;  Mayfield,  Dana  <mayfield.dana@epa.gov>;  Birkett,  Daniel 
<Birkett.Daniel@epa.qov>;  Reich,  Daniel  (Separated  3/31/17)  <Reich.Daniel@epa.qov>;  Davis, 
Amber  <Davis.Amber@epa.qov>;  Kline,  Debbie  <Kline.Debbie@epa.gov>;  Kearns,  Denise 
<kearns.denise@epa.qov>;  Johnson,  Dennis  <Johnson.Dennis@epa.qov>;  Donez,  Francisco 
<Donez.Francisco@epa.gov>;  Swift,  Faye  <Swift. Faye@epa.gov>;  Acevedo,  Frank 
<acevedo.francisco@epa.gov>;  Rennie,  Gary  <Rennie.Garv@epa.qov>;  Greenberg,  Hannah 
<qreenberg.hannah@epa.qov>;  Worley,  Gregg  <Worlev.Greqg@epa.gov>;  Crable,  Gregory 
<Crable.Gregorv@epa.gov>;  Hassan,  Nora  <hassan.nora@epa.qov>;  Holscher,  Lisa 
<Holscher.Lisa@epa.qov>:  Huey,  Joel  <Huev.Joel@epa.oov>:  Jackson,  Scott 
<iac^-on  Scott@.epa.qov>;  Weber,  Janice  <Weber.,janice@epa  gcv>;  Rockwell,  Jeffra 
<rockwell.ieffra@epa.qov>;  Keller,  Jennifer  <Keller.Jennifer@epa.gov>;  MIKULIN,  JOHN 
<MIKULIN.JOHN@EPA.GOV>;  Rogan,  John  <Rogan.John@epa.gov>;  Hawkins,  Julie 
<Hawkins.Julie@epa.gov>;  Keith  Rose  <rose.keith@epa.gov>;  Keveney,  Emmet 
<Kevenev.Emmet@epa.gov>;  Wei,  Kuang  <Wei.Kuang@epa.qov>;  Olson,  Kyle 
<Olson.Kvle@epa.gov>;  Valiere,  Lucita  <Valiere.Lucita@epa.qov>;  Rivas,  Marcus 
<Rivas.Marcus@epa.gov>:  Castro,  Marina  <Castro.Marina@epa.gov>;  McPhilliamy,  Marisa 
<McPhilliamv.Marisa@epa.gov>;  Martynowicz,  Trina  <Martvnowicz.Trina@epa.gov>;  Stanton, 
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Marya  <Stanton.Marva@epa.qov>;  Laurita,  Matthew  < La urita . M atthew@epa . gov> ;  Mayfield, 
Dana  <mavfield.dana@epa.gov>;  McCoy,  Britney  <McCov.Bfitney@epa.gov>;  Moyer,  Michelle 
<moyer.michelle@epa.gov>;  Moltzen,  Michael  <Moltzen.Michael@epa.gov>;  Nelson,  Diane 
<nelson.diane@epa.qov>;  Blakley,  Pamela  <blaklev.pamela@epa.gov>;  McDaniel,  Penelope 
<MCDAN1EL.PENEL0PE@EPA  ■GOV>;  Pepple,  Karl  <Pepple.Karl@epa.gov>;  Perez,  Idalia 
<Perez.ldalia@epa.gov>;  Price,  Lisa  <Price.Lisa@epa.gov>;  Loutan,  Reema 
<Loutan.Reema@epa.qov>;  Rhea,  William  <Rhea.William@epa.gov>;  Riley,  Alison 
<rilev.alison@epa.gov>;  Johnson,  Sabrina  <Johnson.Sabrina@epa.gov>;  Waltzer,  Sam 
<Waltzer.Sam@epa.qov>;  Schweinfurth,  Rob  <Schweinfurth.Rob@epa.gov>;  Davis,  Scott 
<DaviS-ScottR@epa.qov>;  Spann,  Jane  <Spann.Jane@epa.gov>;  Buzzelle,  Stanley 
<Buzzelle.Stanley@epa.gov>;  Steinberg,  Kayla  <steinberg.kayla@epa.gov>;  Russ,  Timothy 
<Russ.Tim@epa.qov>;  Venugopal,  Dilip  <Venugopal.Dilip@epa.gov>;  Wilcox,  Jason 
< Wilcox. Jason@epa.qov>;  Wortman,  Eric  <Wortman.Eric@epa.gov> 

Subject:  EPA’s  proposed  rule  to  repeal  regulations  on  emissions  from  glider  kits;  Opportunity  to 
Comment 


Please  find  below  a  link  to  information  on  EPA’s  proposed  rule  to  repeal  regulations  on 
emissions  from  glider  kits: 


https://www.epa.gov/regulations-emissions-vehicles-and-enqines/proposed-rule-repeal-emission- 

requirements-glider 


Please  pass  it  along  to  your  interested  stakeholders  and  please  let  them  know  there  is  an 
opportunity  to  comment. 


Thank  you. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Cullen,  Angela 

Sent:  Wed  9/6/201 7  8:49:48  PM 

Subject:  RE:  Steve's  voice-mail  on  possible  tractor  test  program 


Bill, 


Just  FYI,  we  talked  today.  We  are  targeting  to  test  two  glider  vehicles  beginning  9/18.  TATD  is 
in  the  loop  with  this  testing.  We  can  discuss  more  details  when  you  are  back  in  the  office. 


Angela 


From:  Charmley,  William 

Sent:  Tuesday,  September  05,  2017  4:47  PM 

To:  Berry  Steve  <steve.berry@volvo.com>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Cc:  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Steve's  voice-mail  on  possible  tractor  test  program 


Dear  Steve, 


Thank  you  for  your  voice-mail  today.  I  was  in  the  office  this  past  Friday,  but  we  had  some 
major  I.T.  issues  at  the  Ann  Arbor  office  this  past  Friday.  I  know  you  mentioned  a  Friday  voice- 
mail  today,  but  so  far  I  have  not  been  able  to  listen  to  that/find  it. 


Your  message  today  indicated  you  wanted  to  talk  ASAP  about  the  opportunity  for  a  test  program 
on  heavy-duty  tractors  at  the  EPA  Ann  Arbor  laboratory,  where  Volvo  would  provide  the  test 
articles  -  perhaps  one  glider  and  one  recent  model  year  Volvo  tractor. 


I  am  very  interested  in  pursuing  this  opportunity.  I  am  on  travel  Wednesday  and  Thursday  of 
this  week.  Can  you  follow-up  directly  with  Angela  Cullen  on  this  topic  on  Wednesday? 


EPA-1 9-01 26-A-000768 


ED  001620  00001434-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Best  regards, 


Bill 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Kataoka ,  Mark[Kataoka .  M  ark@e  pa  .gov] 

From:  Moulis,  Charles 

Sent:  Fri  8/1 1/2017  2:27:37  PM 

Subject:  Glider  Reconsideration  Update  -  August  11  2017. pptx 

Glider  Reconsideration  Update  -  August  1 1  2017.pptx 


Here  is  the  final  glider  briefing. 
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To:  Charmley,  Wiliiam[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Fri  10/27/2017  9:46:09  PM 

Subject:  FW:  Gliders 


Ex.  5  -  Deliberative  Process 


- Original  Message - 

From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  5:44  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 


This  is  what  John  and  I  got  from  OTAQ  in  response  to  our  inquiries  about  the  press  inquiry:  "We  recently 


Ex.  5  -  Deliberative  Process 


— Original  Message — 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  5:21  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

Per  Millet's  note,  when  did  OTAQ  do  the  first  test?  Can  you  send  me  the  results? 

— Original  Message — 

From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:41  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

We're  checking. 

— Original  Message — 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  3:39  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
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Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  Gliders 

We  got  a  press  question  asking  whether  OTAQ  is  doing  emissions  testing  on  gliders?  Have  we  before  or 
are  we  in  the  process? 

Sent  from  my  iPhone 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Kataoka,  Mark 

Sent:  Tue  7/25/2017  6:12:22  PM 

Subject:  RE:  July  13,  2017  letter  from  EDF  regarding  TTMA's  request  lor  a  stay  and  petition  for 
reconsideration  of  the  heavy-duty  trailer  standards 


Chuck, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 


From:  Charmley,  William 
Sent:  July  20,  2017  12:11  PM 

To:  Simon,  Karl  <Simon.Karl@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>; 
Orlin,  David  <Orlin.David@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  July  13,  2017  letter  from  EDF  regarding  TTMA's  request  for  a  stay  and  petition  for 
reconsideration  of  the  heavy-duty  trailer  standards 


Dear  all  - 
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I  was  out  of  the  office  last  week  and  still  catching  up  on  some  emails  and  I  just  read  the  attached. 


This  is  a  letter  from  EDF  to  both  EPA  and  NHTSA  regarding  heavy-duty  trailers  and  TTMA.  In 
this  document  EDF  makes  arguments  both  regarding  why  EPA/NHTSA  cannot  stay  the  trailer 
standards,  and  also  they  provide  argument  regarding  the  merits  of  TTMA’ s  petition  for 
reconsideration. 


Thanks 

Bill 
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To:  Charmley,  William[charmley.william@epa.gov];  Nile  Elam[Nile_Elam@ooida.com];  Thomas 

Weakley[Tom_Weakley@ooida.com] 

Cc:  Revelt,  Jean-Marie[revelt.jean-marie@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov];  Revelt,  Jean- 
Marie[revelt.jean-marie@epa.gov] 

From:  Scott  Grenerth 

Sent:  Tue  11/14/2017  6:17:45  PM 

Subject:  RE:  OOIDA  survey  information  EPA  has  from  the  2014  survey 


I  forwarded  the  info  on  to  Tom  and  looped  him  in  on  this  reply  so  you  have  his  email  address. 


Scott 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  November  14,  2017  11:01  AM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com>;  Nile  Elam  <Nile_Elam@ooida.com> 
Cc:  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov> 

Subject:  OOIDA  survey  information  EPA  has  from  the  2014  survey 


Dear  Scott  and  Nile, 


I  could  not  find  an  email  address  for  Tom,  so  please  forward  this  information  to  him. 


Thanks  to  all  of  you  for  your  time  earlier  today. 


Attached  is  the  information  that  we  received  from  Tom  in  the  fall  of  2014.  We  would  very  much 
appreciate  any  update  information  you  can  provide  from  the  2016  Survey,  as  well  as  any 
questions  in  the  members  survey  which  are  related  to  glider  vehicles. 
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You  will  see  in  the  spreadsheet  that  Tom  provided  information  from  the  1998-2014  survey  to  us 
that  were  related  to  the  questions  EPA  staff  had  in  the  fall  of  2014,  but  at  that  time  we  had  not 
asked  OOIDA  for  specific  data  on  glider  vehicles. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 
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desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Allen  Schaeffer 

Sent:  Thur  11/2/2017  1:07:36  PM 

Subject:  Your  voice  mail  re  Glider  Kits  -  time  for  a  call  how  about  tomorrow  between  1 1  and  1 


Hi  Bill-  got  your  voice  mail.  Happy  to  discuss  tomorrow  between  1 1  and  1 .  What’s  a  good  time 
for  you? 


Allen  Schaeffer 


Executive  Director 
Diesel  Technology  Forum 
301-668-7230 


www.dieselforum.or! 


Ready  for  Tomorrow,  Working  Today:  Clean  Diesel  Power 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Matthew  Spears 

Sent:  Thur  11/9/2017  9:06:11  PM 

Subject:  RE:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Sad. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  November  9,  2017  11:57  AM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking  titled 
“ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider 
Kits'”.  You  can  find  information  regarding  this  proposed  rule  at  the  following 
website; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations- 

greenhouse-gas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends  until 
January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on  Monday, 
December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed  above. 
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Sincerely, 


Bill  Charmley 
US  EPA 
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From:  Loving,  Shanita 

Location:  WJC-N  5400  +  Video  with  AA  +  1 

Importance:  Normal 

Subject:  OTAQ  General 

Start  Date/Time:  Fri  9/22/201 7  1 :30:00  PM 

End  Date/Time:  Fri  9/22/201 7  2:30:00  PM 


Ex.  5  -  Attorney  Client  i ■ 


Participant  Code: 


Ex.  5  -  Attorney  Client 


“Focus  will  be  on  Trailers  and  Gliders” 


To:  Dunham,  Sarah;  Lewis,  Josh;  Gunasekara,  Mandy;  Grundler,  Chris;  Charmley,  Bill;  Simon, 
Karl;  Hengst,  Ben;  Orlin,  David;  Kataoka,  Mark;  Cullen,  Angela;  Moulis,  Chuck 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Kitowski,  Jack@ARB[jack.kitowski@arb.ca.gov];  Carter, 

Michael@ARB[michaei. carter@arb.ca.gov] 

From:  Cliff,  Steve@ARB 

Sent:  Tue  12/5/2017  1:27:37  AM 

Subject:  Re:  CARB  testimony  from  today’s  EPA  Glider  hearing 

FINAL  GARB  TESTIMONY  -  ERA  GLIDER  H EARING. docx 

ATT00001.htm 

Hi  Bill, 

I’m  sorry  I  missed  you.  I  scooted  out  to  catch  my  flight  back  to  Sacramento  just  after  1 1  (there’s 
only  two  non  stops  from  DC  to  Sac,  and  one  is  on  United,  yuk!). 


We  did  a  press  release  here: 

https://content.govdeliverv.com/accounts/CARB/bulletins/lc956d9 

Here’s  a  link  to  the  testimony: 

https://ww2.arb.ca.gov/testimonv-opposing-epas-proposed-repeal-emission-requirements-glider- 

vehicles-glider-engines-and?utm medium=email&utm  source=govdeliverv 

I  also  attached  a  word  doc. 

Best, 

Steve 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Parsons,  Christy 

Sent:  Tue  11/28/2017  1:22:23  PM 

Subject:  RE:  please  email  me  the  current  list  of  requested  testifiers 


Bill, 


As  a  quick  update  on  our  discussion  yesterday  re.  who  has  registered  for  the  glider  hearing,  ATA 
has  indicated  they  plan  to  testify.  Glen  Kedzie  (VP  Energy  &  Environmental  Affairs  Counsel) 
sent  an  email  yesterday  afternoon,  actually  while  we  were  meeting.  He  has  not  formally 
registered  yet,  but  I’ve  followed  up  with  him  and  will  continue  to  do  so  if  he  has  any  questions/ 
issues  with  the  registration  process. 


Christy 


From:  Parsons,  Christy 

Sent:  Monday,  November  27,  2017  4:46  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  please  email  me  the  current  list  of  requested  testifiers 


Hi  Bill, 


The  current  list  of  testifiers  is  attached.  Please  let  me  know  if  any  other  information  would  be 
useful. 

Christy 


From:  Charmley,  William 

Sent:  Monday,  November  27,  2017  4:43  PM 

To:  Parsons,  Christy  <Parsons.Christv@epa.gov> 

Subject:  please  email  me  the  current  list  of  requested  testifiers 
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Christy, 


If  you  can  send  me  a  file  or  a  link  to  a  file  with  the  testifiers  that  would  be  great. 


Thanks 

Bill 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Spears,  Matthew[spears. matthew@epa.gov] 

From:  Pat  Quinn 

Sent:  Thur  8/3/201 7  9:28:27  PM 

Subject:  Fwd:  From  Climatewire  --  FUEL  ECONOMY:  Foes  of  Obama  truck  rules  hope  for  sympathy 
from  Trump  team 

We've  got  your  back  □  ! 

Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  cvonkaenel  <email_this@eenews.net> 

Date:  August  3,  2017  at  5:15:37  PM  EDT 

To:  <pquinn @ theaccordgroup . com> 

Subject:  From  Climatewire  --  FUEL  ECONOMY:  Foes  of  Obama  truck  rules  hope  for 
sympathy  from  Trump  team 
Reply-To:  <c vonkaenel@  eenews  .net> 


This  Climatewire  story  was  sent  to  you  by:  cvonkaenei@eenews.net 


Personal  message:  Here's  a  copy!  I  thought  I  sent  it  to  you  this  morning  but  I  must  have  had  the  wrong  email 
address...  Hope  this  works!  Please  confirm  receipt. 


Foes  of  Obama  truck  rules  hope  for  sympathy  from  Trump  team 

Camille  von  Kaenel,  E&E  News  reporter 
Published:  Thursday,  August  3,  2017 


Special-interest  groups  within  the  trucking  industry  are  trying  to  soften  heavy-duty  fuel  economy  standards  for  big 
rigs.  Fitzgerald  Glider  Kits 


Updated  at  1:21  p.m.  EDT  with  a  response  from  U.S.  EPA. 


Critics  of  the  Obama  administration's  effort  to  make  all  big  rigs  significantly  less  polluting  are  hoping 
the  Trump  administration  will  ease  up  on  those  regulations. 

Seeing  an  opening  in  President  Trump's  rollback  of  other  climate  regulations,  small  groups  within  the 
trucking  industry  are  redoubling  their  pressure  on  U.S.  EPA  for  exemptions  from  greenhouse  gas 
standards  with  new  petitions  and  lawsuits. 

EPA  and  the  National  Highway  Traffic  Safety  Administration's  measures,  finalized  last  October, 
would  require  improvements  to  fuel  efficiency  for  each  category  of  vehicle,  from  school  buses  to  18- 
wheelers,  avoiding  1.1  billion  metric  tons  of  carbon  dioxide  emissions  by  2027. 


In  a  rare  example  for  a  climate  regulation,  major  manufacturers  applauded  the  stricter  standards 
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when  they  came  out  ( CUmatewire .  Aug.  17,  2016).  Now,  some  sectors  of  the  industry  are 
launching  a  piecemeal  attack  to  roll  them  back. 

Race  car  drivers  and  manufacturers  of  truck  trailers  and  glider  kits,  which  are  new  truck 
frames  combined  with  refurbished  old  engines,  want  to  prevent  the  rules  from  applying  to 
them.  They  say  the  EPA  rules,  which  would  include  them  for  the  first  time  starting  in  2018, 
would  hurt  business. 

Frank  O'Donnell,  president  of  Clean  Air  Watch,  called  the  requests  "a  classic  case  of  a 
special  interest  seeking  a  loophole." 

Their  voices  are  likely  to  be  outweighed  by  bigger  players  in  the  industry.  Anticipating  that 
the  Trump  administration  may  want  to  take  a  second  look  at  the  rules,  major  truck 
manufacturers  are  going  to  bat  to  defend  the  underlying  standards. 

"Our  support  for  the  rule  in  its  entirety  has  not  changed,”  said  Brian  Mormino,  the  executive 
director  of  worldwide  environmental  strategy  and  compliance  for  Cummins  Inc. 

Manufacturers  that  support  the  rule  have  sat  down  with  both  administration  officials  and 
lawmakers  in  the  past  months.  In  the  meetings,  they  outlined  the  benefits  of  higher  fuel 
efficiency  and  regulatory  stability.  They  say  that  they  have  already  planned  products  to  meet 
the  new  standards,  set  to  begin  in  2021. 

"If  the  rule  as  a  whole  were  going  to  be  re-examined  or  reopened,  our  group  would  take  a  firm 
position  against  that,"  said  Pat  Quinn,  the  executive  director  of  the  Heavy  Duty  Fuel 
Efficiency  Leadership  Group.  "They  like  that  certainty  and  predictability  that  the  rule 
provides,  and  they  think  it's  a  fair  rule." 

His  group  includes  Cummins,  Eaton  Corp.,  FedEx  Corp.,  PepsiCo  Inc.,  Wabash  National  Corp. 
and  Waste  Management  Inc. 

The  manufacturers  worked  closely  with  EPA  to  craft  the  rules,  which  built  on  an  earlier,  more 
lenient  phase.  The  American  Trucking  Associations,  the  Truck  and  Engine  Manufacturer 
Association,  and  most  individual  firms  all  endorsed  the  stricter  standards  when  they  came 
out. 

The  effort  to  roll  back  the  rules  is  targeted,  not  wholesale. 

Smaller  manufacturers  of  glider  kits  —  the  frames  that  combine  old  and  new  truck  parts  — 
say  the  new  regulation,  which  would  place  a  cap  on  production  at  300  a  year,  "would 
effectively  destroy  the  glider  industry."  They  petitioned  EPA  Administrator  Scott  Pruitt  for 
relief  last  month.  They  say  EPA  was  wrong  in  categorizing  glider  kits  as  "new  motor 
vehicles." 

Because  they  have  not  had  to  comply  with  modern-day  emissions  standards  so  far,  glider 
kits  are  25  percent  cheaper  than  a  new  truck.  That  has  made  them  increasingly  popular  over 
the  past  15  years,  going  from  a  few  hundred  on  the  road  to  10,000.  Regulators  estimated  they 
would  represent  around  one-third  of  the  nitrogen  oxides  and  particulate  matter  emissions 
from  the  truck  fleet  by  2025. 

"It's  a  business  model  designed  to  skirt  regulations,"  said  Dave  Cooke,  senior  vehicles 
analyst  at  the  Union  of  Concerned  Scientists.  "EPA  rightfully  closed  the  loophole." 
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But  the  manufacturers'  petition  says  the  regulation  puts  "nearly  20,000"  jobs  at  risk. 

Fitzgerald  Glider  Kits  LLC,  based  out  of  Tennessee  and  Kentucky,  said  it  would  be  forced  to 
cut  production  and  its  1 ,600-strong  workforce  by  90  percent. 

The  petition  urges  Pruitt  to  reopen  the  rules,  citing  Trump's  executive  order  on  energy 
independence. 

The  manufacturers  also  submitted  new  research  by  Tennessee  Tech  that  found  that  glider 
kits  were  20  percent  more  fuel  efficient  than  EPA-compliant  vehicles. 

A  House  Appropriations  Committee  bill  contained  language  asking  EPA  to  further  study  the 
environmental  impacts  of  the  glider  kits. 

Meanwhile,  big  manufacturers  like  Cummins  and  Daimler  Trucks  North  America  LLC,  which 
also  build  parts  that  can  go  into  gliders,  have  not  budged  in  their  support  of  the  rules. 

The  rules  are  also  under  attack  by  Truck  Trailer  Manufacturers  Association  Inc.,  which  is 
arguing  the  Clean  Air  Act  does  not  give  the  regulators  authority  over  trailers  because  they 
have  no  engine  or  direct  tailpipe  emissions.  It  sued  the  administration  earlier  this  year  asking 
to  be  exempt  from  the  standards. 

EPA  has  delayed  arguments  in  the  case  until  Aug.  17.  In  a  filing,  the  agency  says  it  needs 
more  time  to  review  the  trailer  manufacturers'  request,  and  that  "it  is  possible  that  after 
reviewing  the  request,  the  agencies  could  decide  to  conduct  further  rulemaking  or  undertake 
other  actions  that  could  obviate  the  need  for  judicial  resolution  of  some  of  or  all  the  issues 
raised." 

The  California  Air  Resources  Board  and  the  Center  for  Biological  Diversity  have  stepped  into 
the  case  to  defend  the  rules. 

Rep.  Buddy  Carter  (R-Ga.)  introduced  a  bin  last  week  to  exclude  trailers  and  other  vehicles 
that  rely  on  a  self-propelled  vehicle  from  the  definition  of  a  motor  vehicle,  which  would 
exempt  trailers  from  regulation  under  the  Clean  Air  Act. 

An  EPA  spokesman  said  today  the  agency  was  reviewing  the  petitions. 

Want  to  read  more  stories  like  this? 

Click  here  to  start  a  free  trial  to  E&E  -  the  best  way  to  track  policy  and  markets. 

ABOUT  CLiWATEWIRE  -  Policy.  Science,  Business. 

Climate  wire  is  written  and  produced  by  the  staff  of  E&E  News.  It  is  designed  to  provide  comprehensive,  daily 
coverage  of  all  aspects  of  climate  change  issues.  From  international  agreements  on  carbon  emissions  to  alternative 
energy  technologies  to  state  and  federal  GHG  programs,  Climate  wire  plugs  readers  into  the  information  they  need  to 
stay  abreast  of  this  sprawling,  complex  issue. 

E&E  News 

122  C  Street  NW  7th  Floor  Washington,  DC  20001 
Phone:  202-628-6500  Fax:  202-737-5299 

www.eenews.net 

All  content  is  copyrighted  and  may  not  be  reproduced  or  retransmitted  without  the  express  consent  of  Environment  &  Energy  Publishing,  LLC. 

Click  here  to  view  our  privacy  policy. 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen, 
Angeia[culien.angela@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov]; 

Burch,  Julia[Burch. Julia@epa.gov] 

From:  Oriin,  David 

Sent:  Thur  11/9/2017  9:02:56  PM 

Subject:  RE:  Glider  pages  are  now  live 

icct  slide.pdf 


Ex.  5  -  Attorney  Client 


David  Oriin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Sutton,  Tia 

Sent:  Thursday,  November  09,  2017  12:27  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Yanca,  Catherine 
<yanca.catherine@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Oriin,  David  <Orlin.David@epa.gov>; 
Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov> 

Subject:  Glider  pages  are  now  live 


Okay,  last  email  -  web  is  live! 


Main  HD  page:  https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations- 
greenhouse-gas-emissions-commercial -trucks 
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PR  on  EPA  Newsroom:  https://www.epa.gov/newsreleases/administrator-pruitt-advances-effort- 
keep-epa-within-regulatorv-lane-proposed-repeal 


Also,  here’s  an  article  I  just  stumbled  across  on  OMB  review/clearance: 

http://www.cctdlgital.com/epas-repeal-of-obama-era-emissioos-regs-for-glider-kits-advances/ 
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To:  Charmley,  Wiiliam[charm!ey.william@epa.gov] 

Cc:  Cullen,  Angela[cu!ien.ange!a@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov];  Moulis, 

Charles[mouiis. charies@epa.gov];  Hart,  Connie[hart.connie@epa.gov] 

From:  Mitcheii,  George 

Sent:  Tue  11/28/2017  1:05:08  PM 

Subject:  RE:  Inside  EPA  Write-up  Regarding  TTU  Memo  and  Glider  Testing  Report 


Daily  Mews 

EPA  Study  Finds  Major  Pollution  From  "Glider"  Trucks  Despite  Repeal  Plan 

November  27,  2017 

A  new  EPA  report  shows  that  criteria  pollution  from  a  popular  configuration  of  “glider”  trucks  -  which  combine  a  new 
heavy-duty  chassis  with  used  engines  -  can  vastly  exceed  emissions  from  new  trucks,  contrasting  with  industry  and 
agency  suggestions  that  its  plan  to  repeal  glider  vehicle  greenhouse  gas  limits  would  result  in  minimal  pollution 
increases. 

The  findings,  contained  in  a  Nov.  20  report  summarizing  emissions  testing  of  two  recent  model  year  glider  vehicles, 
show  that  emissions  of  some  pollutants  can  be  as  much  as  450  times  higher  in  extreme  cases  than  emissions  from 
new  trucks. 

Such  findings  appear  to  confirm  fears  from  some  state  regulators,  environmentalists  and  new  truck  makers  that  the 
Trump  administration's  proposed  repea!  of  GHG  limits  for  the  trucks  would  open  a  major  pollution  loophole  that  could 
boost  emissions  of  non-GHG  pollution,  particularly  the  ozone  precursor  nitrogen  oxides  (NOx)  and  particulate  matter 
(PM). 

The  agency  also  quietly  released  to  the  docket  a  Nov.  1 3  memo  summarizing  conversations  between  the  agency  and 
outside  researchers,  with  observers  saying  the  memo  identifies  major  gaps  in  a  glider  vehicle  study  by  Tennessee 
Tech  University  (TTU)  which  glider  makers  and  the  Trump  EPA  have  cited  to  downplay  the  emissions  impact  of 
repealing  the  glider  kit  rules. 

For  example,  the  Nov.  13  memo  indicates  that  TTU  did  not  use  established  test  procedures  when  assessing  glider 
kits,  according  to  a  Northeast  state  source. 

And  “The  EPA  . . .  testing  further  shows  how  really  dirty  these  glider  rebuilds  are,”  says  the  Northeast  state  source, 
saying  the  report  confirms  prior  concerns  from  groups  including  the  Northeast  States  For  Coordinated  Air  Use 
Management  that  EPA's  proposed  GHG  rule  repeal  would  frustrate  efforts  to  achieve  or  maintain  air  quality  goals. 

The  glider  kit  standards  are  included  in  a  broader  Phase  2  GHG  regulation  for  medium-  and  heavy-duty  trucks  that 
was  finalized  by  the  Obama  EPA  in  late  2016. 

The  Northeast  source  adds  that  EPA's  memo  shows  the  TTU  study  is  “meaningless”  as  a  way  of  comparing  glider 
truck  performance  to  regulatory  standards,  identifying  flaws  including:  not  using  established  test  procedures,  relying 
on  a  “visual  only”  measurement  of  PM  pollution  and  testing  engines  newer  than  the  most  popular  glider  kit  engines. 

The  new  EPA  report  and  memo,  which  both  quietly  surfaced  in  EPA's  docket  for  its  glider  rule  repeal  proposal  on 
Nov.  22,  come  as  EPA  is  relying  mostly  on  a  new  legal  rationale  that  the  Obama  EPA  never  had  the  authority  to 
regulate  GHG  emissions  from  gliders  in  the  first  place. 

Revoking  the  GHG  requirements  for  gliders  would  have  the  effect  of  freeing  the  industry  from  a  production  cap  for  the 
vehicles,  which  have  grown  beyond  their  original  purpose  as  a  way  to  repair  wrecked  vehicles  to  become  an 
increasingly  popular  alternative  to  new,  state-of-the-art  trucks. 

Before  the  latest  documents  were  added  to  the  regulatory  docket,  the  agency  had  posted  several  prior  documents 
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that  critics  of  the  proposed  repeal  say  bolster  their  claims  that  the  plan  includes  scant  review  of  criteria  pollution  or 
competitiveness  issues,  while  also  showing  that  White  House  officials  attempted  to  bolster  the  proposal's  legal 
rationale. 

'Consistently  Higher'  Emissions 

Sources  have  been  raising  concern  that  the  Trump  EPA  has  been  quick  to  pursue  repeal  of  the  glider  requirements 
before  conducting  rigorous  staff  analysis  of  the  move's  public  health  or  competitiveness  impact,  in  that  vein,  a  recent 
Washington  Post  report  also  noted  that  EPA's  proposal  was  issued  before  the  agency  completed  its  testing  of  glider 
kits. 

But  those  tests  now  appear  to  show  high  levels  of  emissions. 

The  Nov.  20  EPA  report  summarizes  EPA  dynamometer  testing  of  two  glider  kits  -  a  2016  Peterbilt  389  sleeper  cab 
tractor  and  a  2017  Peterbilt  579  sleeper  cab  tractor  -  done  in  October  and  November  at  the  National  Vehicle  and 
Fuel  Emissions  Laboratory. 

The  report  says  the  vehicles  reflect  “one  of  the  more  popular  engine  and  vehicle  configurations  produced  as  glider 
vehicles,”  and  that  the  engines  in  the  vehicles,  made  between  MY98-02,  “are  consistent  with  the  expected  emissions 
performance  of  heavy  duty  highway  diesel  engines  manufactured  in  the  1998-2002  timeframe.” 

That  timeframe  is  significant  because  state  officials  and  industry  data  have  already  flagged  diesel  engine  technology 
from  that  era  as  making  up  most  of  the  engines  in  current  glider  trucks. 

EPA's  glider  tests  found  that  criteria  pollutant  emissions  from  the  two  glider  units  were  “consistently  higher”  than 
conventional  MY14  and  MY15  tractors  with  new  engines,  with  the  extent  of  the  difference  varying  somewhat 
depending  on  operating  conditions. 

NOx  emissions,  for  example,  were  roughly  43  times  as  high,  and  PM  emissions  roughly  55  times  as  high,  as 
“conventionally  manufactured  2014  and  2015  [model  year]  tractors”  under  highway  cruise  conditions.  Under  transient 
operations  cycles  that  seek  to  simulate  a  variety  of  real  world  operating  conditions,  NOx  and  PM  emissions  were  4-5 
times  higher  and  PM  emissions  50-450  times  higher  than  the  conventional  new  trucks. 

Meanwhile,  EPA  in  its  memo  regarding  the  TTU  study  summarizes  a  Nov.  7  teleconference  with  TTU  researchers  to 
discuss  “testing,  methodologies,  facilities  and  equipment”  used  in  the  school's  engine  testing  that  has  been  cited  by 
glider  makers  to  support  their  bid  for  EPA  to  reconsider  the  glider  GHG  requirements. 

TTU's  glider  vehicle  testing  stems  from  research  at  the  school  to  assess  the  environmental  and  economic  impact  of 
EPA's  Phase  2  heavy  duty  truck  rule.  And  it  came  after  a  request  by  glider  maker  Fitzgerald  Glider  Kits  to  evaluate 
issues  including  the  impact  of  the  truck  rule  on  the  glider  kit  industry,  the  EPA  memo  notes. 

Glider  makers  have  cited  the  TTU  work  to  claim  that  NOx  and  PM  emissions  from  some  pre-MY07  engines  used  in 
the  vehicles  are  lower  than  EPA  has  asserted. 

EPA  in  its  proposed  repeal  repeats  that  claim  without  evaluating  it,  which  has  already  drawn  fire  from 
environmentalists  and  others.  The  memo  notes  that  the  testing  was  done  by  TTU  staff  and  students  at  a  facility 
owned  by  Fitzgerald. 

The  Northeast  source  says  EPA's  glider  kit  testing  is  a  far  more  valid  basis  than  the  recent  TTU  study  to  draw 
conclusions  about  the  public  health  implications  of  repealing  the  glider  GHG  requirements,  though  the  source 
acknowledges  that  the  EPA  testing  is  based  on  “small  sample  size”  of  two  glider  trucks. 

This  source  cites  several  broad  reasons  for  regarding  EPA's  work  as  more  relevant  than  the  TTU  study. 

First,  the  agency's  tests  of  glider  kits  are  based  on  engines  manufactured  in  MY98-02,  which  are  the  most  common 
technology  in  glider  vehicles,  while  the  TTU  study  focuses  on  MY02-07  engines,  the  source  says. 
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Second,  the  TTU  study  does  not  compare  its  tested  glider  vehicle  engines  with  the  performance  of  state-of-the-art 
new  trucks,  but  of  brand  new  engines  built  to  MY02-07  standards  --  before  more  stringent  emissions  standards  were 
implemented. 

And  the  Northeast  source  also  says  EPA's  memo  “contains  some  real  eye  openers”  that  point  to  specific  gaps  in  the 
TTU  test  procedures,  to  the  extent  the  research  is  used  to  draw  any  regulatory  conclusions. 

Specifically,  the  memo  shows  that  the  TTU  study  did  not  use  established  test  procedures  or  “standard  regulatory 
drive  cycles,”  which  the  source  says  renders  any  comparisons  to  regulatory  standards  “meaningless.” 

Second,  the  EPA  memo  states  that  TTU’s  examination  of  PM  emissions  was  “visual  only,”  which  the  source  says 
calls  into  question  industry  claims  that  the  study  can  be  used  to  draw  conclusions  about  PM  pollution  from  the 
engines. 

The  EPA  memo  states  that  “no  particulate  matter  samples  were  collected  during  testing”  and  that  a  “sample  probe 
filter”  under  the  test  was  “visibly  inspected  for  particulate  matter.  Particulate  quantification  was  subjective  in  that  it 
was  visual  only,  TTU  stated  that  they  performed  a  smoke  test  but  did  not  elaborate.” 

The  memo  indicates  that  EPA,  subsequent  to  the  call,  has  been  seeking  more  information  on  the  NOx  emissions  of 
specific  vehicles  tested  by  TTU,  with  prior  information  submitted  to  EPA  having  indicated  in  general  that  none  of  the 
vehicles  tested  by  TTN  met  current  NOx  standards.  --  Doug  Obey  (dobev@iwpnews.comj 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Charmley,  William 

Sent:  Tuesday,  November  28,  2017  8:04  AM 

To:  Mitchell,  George  <Mitchell.George@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Parsons,  Christy  <Parsons. Christy @epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov>;  Hart,  Connie  <hart.connie@epa.gov> 

Subject:  Re:  Inside  EPA  Write-up  Regarding  TTU  Memo  and  Glider  Testing  Report 
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George 


Thank  you  for  sending  this. 


Can  you  email  around  the  actual  article,  as  I  don’t  have  a  membership  to  inside  epa 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Nov  28,  2017,  at  7:56  AM,  Mitchell,  George  <M.itehell .George@epa.gov>  wrote: 

https://insideepa.com/dailv-news/epa-study-finds-maior-pollution-g11der-tmcks-despite- 

repeal-plan 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov];  Charmley, 

William[charmley.william@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Mitchell, 
George[Mitchell.George@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov] 

From:  Sutton,  Tia 

Sent:  Thur  11/30/2017  9:23:14  PM 

Subject:  RE:  Glider  Hearing  Info 

Agreed.  And  this  is  the  entrance  (1201  Constitution)  that  we  should  be  telling 
testifiers/attendees  as  well.  (Fun  fact  -  if  you  put  “1200  Pennsylvania  Ave”  into  Google  maps,  it 
will  actually  take  you  to  the  Constitution  Ave  entrance  anyway,  so  folks  will  likely  be  defaulted 
there  if  they’re  using  GPS!) 


From:  Mylan,  Christopher 

Sent:  Thursday,  November  30,  2017  4:12  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Nelson,  Brian 
<nelson.brian@epa.gov>;  Mitchell,  George  <Mitchell.George@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 

Subject:  RE:  Glider  Hearing  Info 


I  would  recommend  entering  through  the  Constitution  Ave.  entrance  between  12th  and  13th  -  the 
room  is  right  there.  Much  easier  than  trying  to  navigate  through  the  building  or  going  in  through 
a  side  entrance.  Otherwise,  one  of  us  can  walk  a  group  down  from  the  6th  floor  OTAQ  lobby  at 
8:25am? 


Thanks, 

Chris 


From:  Charmley,  William 

Sent:  Thursday,  November  30,  2017  4:05  PM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathrvn@.epa.gov>:  Nelson,  Brian  <oelson.briao@epa.gov>;  Mitchell,  George 
<Mitchell  .George@.epa. eov>;  Sutton,  Tia  <sutton.tia@epa.gov>:  Mylan,  Christopher 
<M ylan .Chri stopher@epa. gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa. gov> 

Subject:  RE:  Glider  Hearing  Info 
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Christy  - 


Thanks  go  you  and  everyone  for  all  of  the  organizational  planning  that  has  gone  into  the  hearing. 


On  question  for  Tia/Chris/Erin  -  what  is  the  easiest  way  to  find  WJCE  1 153? 


Thanks 

Bill 


From:  Parsons,  Christy 

Sent:  Thursday,  November  30,  2017  3:54  PM 

To:  Charmley,  William  <charmley.william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov>:  Nelson,  Brian  <ne1son.briati@epa.gov>:  Mitchell,  George 
<M.itchel  1  .George@epa.gov> 

Cc:  Sutton,  Tia  <sutton  .tia@epa.  gov>:  Mylan,  Christopher  <Mvl  an  ,Chri  stopher@epa.gov>: 
Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>:  Parsons,  Christy  <Parsons.Christv@.epa.gov>:  Orlin, 
David  <Orlin.David@epa.gov>:  Kataoka,  Mark  <Kataoka .Mark@epa. gov> 

Subject:  Glider  Hearing  Info 


Hi  All, 


A  few  logistical  details  and  other  info  that  may  be  of  interest  related  to  the  public  hearing  this 
Monday  for  the  glider  repeal  NPRM: 


•  LULU  LI  LI  LI  We’ll  begin  to  gather  at  8:30  am  immediately  outside  of  WJCE  1 153 
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O  We’ll  go  over  roles,  logistics,  and  any  additional  final  prep  before  attendees  start  to  arrive 


•i _ D3X-!  We  currently  have  66  individuals  registered  to  testify  (see  attached  draft  of  hearing 

panels  for  details) 

O  Also  note  that  OOIDA,  TTMA,  National  Automobile  Dealers  Association,  &  DALE 
KARDOS  &  ASSOCIATES,  INC.  have  stated  they  plan  to  attend  but  not  testify 


Hearing  starts  at  10  a.m. 


•UUULLLLI  We  plan  to  break  for  lunch  around  12:45  pm 


We’ll  likely  go  through  at  least  5  pm 


My  cell  phone  number  is  included  below  if  you  need  to  reach  me  day-of,  but  please  don’t 
hesitate  to  contact  me  if  any  additional  details  would  be  useful  in  the  interim. 


Thanks! 

Christy 


Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
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Ann  Arbor,  MI 


Td  I  1  Ex-  6  -  Personal  Privacy 


E-mail:  parsons.christv@epa.gov 


Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 

Charmley,  William[charmley.william@epa.gov] 

From:  Nancy  Kruger 

Sent:  Wed  10/25/2017  10:18:48  PM 

Subject:  EPA's  Feb  2016  draft  legal  memo 

EPA  Trailer  Glider  Legal  Memo-Feb2016-EPA-HQ-QAR-2Q14-Q827-1627.pdf 


Was  the  attached  memo  ever  made  final? 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7863 
nkruger@4cleanair.org 
www.4cleanair.org 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Scott  Grenerth 

Sent:  Tue  1 0/24/201 7  5:35:20  PM 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Bill, 


Nile  Elam  is  the  person  we’d  appreciate  adding  to  the  distribution  list.  Thank  you  very  much  and 
we  are  looking  forward  to  the  follow  up  in  November. 

Ni  1  e  El  amfgjooida.com 


Scott 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  9:58  AM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Great,  thanks  for  being  able  to  accommodate  this  change. 


From:  Scott  Grenerth  [mailto:ScotvGrenerth@ooida.com] 

Sent:  Tuesday,  October  24,  2017  10:17  AM 

To:  Charmley,  William  <charm1ev.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  are  good  to  go  for  noon  Eastern  time. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  8:15  AM 
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To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott  - 


I  apologize,  but  I  now  have  a  conflict  from  3-4pm  today. 


Are  you  available  between  12  and  1pm  today,  or  from  4-5pm  or  5-6pm? 


Thanks 

Bill 


From:  Scott  Grenerth  [mailtoiScott  Grenerth@ooida.com] 

Sent:  Monday,  October  23,  2017  12:51  PM 

To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  can  use  our  conference  call  line  if  you’d  like. 

605-475-4000 

805757# 
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From:  Charmley,  William  [mailtoxharmlev.william@epa.govl 

Sent:  Monday,  October  23,  2017  11:43  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Thank  you  for  getting  back  with  me. 


Do  you  have  any  availability  tomorrow,  Tuesday,  October  24  between  3  and  5pm? 


If  not  I  can  make  1pm  tomorrow  work  by  moving  something. 


Thanks 

Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
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U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Scott  Grenerth  rmailtoiScott  Grenerth@ooida.com  1 

Sent:  Monday,  October  23,  2017  12:08  PM 

To:  Charmley,  William  <channlev.wil1iam@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Hello  Bill, 


I’m  sorry  for  the  delayed  response  this  morning.  It’s  been  a  busy  one.  Could  we  chat  tomorrow, 
perhaps  around  1  lam  or  lpm  Eastern  time?  We  are  flexible  for  other  times  as  well.  We  are 
looking  forward  to  providing  any  feedback  we  can. 


Scott 


From:  Charmley,  William  [ in ailto: ch arml ev . wi  1 1  i am @epa. gov] 

Sent:  Monday,  October  23,  2017  6:45  AM 
To:  Scott  Grenerth  <Scott . Grenerth@ooida.com> 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 
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Dear  Scott, 


Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions-reconsideration-phase- 

2-ghg-emissions-and-fuel 


EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 
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Thanks  for  considering  this  request. 


Best  regards, 


Bill  Charmley 
EPA 
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To:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Orlin,  David[Orlin. David@epa.gov];  Kataoka,  MarkfKataoka. Mark@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Parsons,  ChristyJParsons. Christy@epa.gov];  Yanca, 
Catherine[yanca.ca  therine@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  Mylan, 

ChristopherfMylan.  Christopher@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  11/7/2017  8:34:39  PM 

Subject:  FW:  New  EPA  passback  to  EO  12866  Interagency  Comments  on  EPA  Glider  NPRM 

EQ12866  Repeal  of  Emission  Requirements  for  Gliders  2060-AT79  NPRM  FRN  2....docx 

EQ12866  Repeal  of  Emission  Requirements  for  Gliders  2060-AT79  NPRM  FRN  2....docx 


From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  3:21  PM _ 

To:  'Whiteman,  Chad  S.  EOP/OMB'j Ex.  6  -  Personal  Privacy  J 

Cc:  Owens,  Nicole  <Owens.Nicole@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  New  EPA  passback  to  EO  12866  Interagency  Comments  on  EPA  Glider  NPRM 


Chad, 

Attached  are  redline  and  clean  versions  of  the  NPRM  containing  the  edits  that  were  discussed  on 
today’s  call.  Also,  as  I  mentioned  before,  we  made  some  minor  FR  formatting  edits  that  are  not 
substantive  in  any  way  (but  it  will  speed  up  publication  if  we  make  them  now). 


Please  let  us  know  if  you  have  any  questions  or  problems  with  the  files. 


Thanks, 

Tia 
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To:  Charmley,  William[charmley.william@epa.gov];  Scott  Grenerth[Scott_Grenerth@ooida.com] 

Cc:  Revelt,  Jean-Marie[reveit.jean-marie@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov]; 

Moulis,  Charles[moulis.charies@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov];  Revelt,  Jean- 
Marie[revelt.jean-marie@epa.gov] 

From:  Nile  Elam 

Sent:  Tue  11/14/2017  5:02:31  PM 

Subject:  RE:  OOIDA  survey  information  EPA  has  from  the  2014  survey 


Hey  Bill, 


Apologies,  I  sent  the  email  to  you  address  but  I  may  have  mistyped. . .  I  resent  it  but  just  in  case, 
here  is  his  contact  information  below: 


Hey  Bill, 


Per  our  call  today,  here  is  Fitzgerald’s  DC  contact  (who,  from  what  I  understand,  this  role  did 
not  exist  back  in  2014)  who  may  have  a  lot  of  internal  information  regarding  glider  kits  that  we 
aren’t  aware  of.  His  name  is  Jon  Toomey  and  his  contact  information  is  below: 
- 

Ex.  6  -  Personal  Privacy  j-com 

_ i 

Phone:  ■  Ex-  6  -  Personal  Privacy  j 


Thanks  and  we  appreciate  your  outreach  and  hearing  our  thoughts! 


Best, 

Nile  Elam 

Director  of  Legislative  Affairs 

Owner-Operator  Independent  Drivers  Association 
(202)  347-2007 

nile  elam@ooida.com 
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From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Tuesday,  November  14,  2017  12:01  PM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com>;  Nile  Elam  <Nile_Elam@ooida.com> 
Cc:  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov> 

Subject:  OOIDA  survey  information  EPA  has  from  the  2014  survey 


Dear  Scott  and  Nile, 


I  could  not  find  an  email  address  for  Tom,  so  please  forward  this  information  to  him. 


Thanks  to  all  of  you  for  your  time  earlier  today. 


Attached  is  the  information  that  we  received  from  Tom  in  the  fall  of  2014.  We  would  very  much 
appreciate  any  update  information  you  can  provide  from  the  2016  Survey,  as  well  as  any 
questions  in  the  members  survey  which  are  related  to  glider  vehicles. 


You  will  see  in  the  spreadsheet  that  Tom  provided  information  from  the  1998-2014  survey  to  us 
that  were  related  to  the  questions  EPA  staff  had  in  the  fall  of  2014,  but  at  that  time  we  had  not 
asked  OOIDA  for  specific  data  on  glider  vehicles. 
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Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Parsons,  Christy 

Sent:  Tue  1/30/2018  7:10:07  PM 

Subject:  RE:  Christy  -  can  you  send  me  the  sharepoint  link  again  for  the  draft  briefing  for  AA  Wehrum 
on  Friday?  Thanks,  Bill 


Hi  Bill, 


The  link  to  the  current  draft  briefing  for  AA  Wehrum  on  Friday  is  below.  Let  me  know  if  any 
additional  information  would  be  useful. 


Thanks, 

Christy 


https://usepa.sharepoint.eom/:p:/r/sites/oar  Work/HPP2/Shared%20Documents/0.0%20Recon%20Rule/j 

%20Glid.er%20Briefing%20- 

%20DRAFT.pptx?d=wba87b285a8f649e8997dc88c3af42a4a&csf=l&e=Nw5nlR 


From:  Charmley,  William 

Sent:  Tuesday,  January  30,  2018  2:06  PM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  Christy  -  can  you  send  me  the  sharepoint  link  again  for  the  draft  briefing  for  AA 
Wehrum  on  Friday?  Thanks,  Bill 
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To:  MICHAEL@theicct.org[MICHAEL@theicct.org] 

From:  Michael  Walsh 

Sent:  Wed  9/27/201 7  7:51 :00  PM 

Subject:  Car  Lines 

NSL  20175.pdf 


Dear  Friends, 


Attached  is  a  copy  of  the  latest  issue  of  Car  Lines.  There  is  a  great  deal  going  on  around  the 
world  and  hopefully  the  Newsletter  captures  some  of  it. 


I  hope  the  information  is  useful  to  you. 


Michael 


Michael  P.  Walsh 
International  Consultant 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Bunker,  Byron 

Sent:  Mon  8/21/2017  12:28:28  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Hi  Bill, 


I  don’t  have  any  issues  to  bring  to  this  group  today,  but  I  would  be  curious  to  hear  your  update 
and  will  plan  to  join  if  the  call  does  happen.  Please  let  me  know  if  I  should  come  to  your  office 
or  Cl 74  for  the  call. 


Thanks, 


Byron 


Byron  Bunker 

Director  Compliance  Division 
Office  of  Transportation  and  Air  Quality 
Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 
Bunker.Bvron@epa.gov 

Phone:  (734)214-4155 
Mobile:  (734)  353-9623 


From:  Charmley,  William 
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Sent:  Friday,  August  18,  2017  5:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
jack.kitowski@arb.ca.gov;  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>; 
richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov;  mark.fuentes@arb.ca.gov;  Bunker, 
Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>;  McCarthy, 
Mike@ARB  <mmccarth@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 
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Thanks 

Bill 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
goy;  Bunker,  Byron 

Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  (866-299-3188,  202-564-1103) 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  C174/Rm  6520 
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To:  Charmiey,  Wiiliam[charm!ey.wiliiam@epa.gov] 

From:  Tamm,  James  (NHTSA) 

Sent:  Mon  12/4/2017  10:51:24  PM 

Subject:  RE:  s  ait  12  02  17  v2  testimony. docx 


Thanks!  I  was  good  to  see  you  today.  Have  a  safe  trip  home. 


From:  Charmiey,  Wiliiam  <charmley.wiiiiam@epa.gov> 
Sent:  Monday,  December  4,  2017  5:41:43  PM 
To:  Tamm,  James  (NHTSA) 

Subject:  s  alt  12  02  17  v2  testimony.docx 

Jim 

Nice  to  see  you  today. 


Here  is  the  Volvo  testimony  from  today’s  RPA  hearing  on  gliders. 

I  didn’t  get  to  the  hearing  in  time  to  hear  the  Volvo  testimony,  but  I  see  in  reading  it  they  specifically  mention  ESC. 

Thanks 

Bill 


E  PA- 1 9-0 1 26-A-0008 1 4 


ED  001620  00001553-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov]; 

Harlow,  David[harlow.david@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov];  Dunham, 
Sarah[Dunham.Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov];  Charmley, 

Wiliiam[charmley. william@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Orlin,  David 

Sent:  Tue  10/17/2017  11:29:29  PM 

Subject:  Re:  Draft  of  glider  rescission  proposed  rule 


Ex.  5  -  Attorney  Client 


David  Orlin 

On  Oct  17,  2017,  at  5:12  PM,  Hengst,  Benjamin  <Hengst.Beni amin@epa. gov>  wrote: 


Hi  Mandy,  David,  and  Eric: 


Ex.  5  -  Attorney  Client 


Thanks, 

Ben 
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<Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  10.17.17.docx> 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Laurie  Holmes[lholmes@mema.org];  Ann  Wilson[awilson@MEMA.ORG];  Leigh 

Merino[lmerino@MEMA.ORG];  Nelson,  Brian[nelson. brian@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov];  Parsons, 
Christy[Parsons. Christy@epa.gov] 

From:  Catherine  Boland 

Sent:  Thur  11/30/2017  9:20:04  PM 

Subject:  Re:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 
Bill, 

Our  last  meeting  ran  long.  Can  we  start  at  4:40?  Laurie  and  I  are  in  a  cab  heading  back  to  the 
airport. 


Thanks, 

Catherine 

Catherine  Boland 
MEMA 

301-509-2791  (cell) 


On  Nov  29,  2017,  at  1:13  PM,  Charmley,  William  <charmlev.  william@epa.gov>  wrote: 


Dear  Laurie, 


Let’s  plan  on  a  call  for  Thursday  from  4:30-5:30. 


We  can  use  the  following  call-in  number: 


Ph. 


Ex.  6  -  Personal  Privacy 


Code 


Ex.  6  -  Personal  Privacy 


Best  regards. 


EPA-1 9-01 26-A-00081 7 


ED  001620  00001562-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Bill 


From:  Laurie  Holmes  ["mailto:lholmes@mema.org] 

Sent:  Monday,  November  27,  2017  5:40  PM 

To:  Charmley,  William  <charmley.william@epa.gov>:  Ann  Wilson 

<a.wil son  @,MEMA , ORG>:  Leigh  Merino  <lmerino@MEMA.ORG>:  Catherine  Boland 
<cboland@MEMA.ORG> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>: 

Mitchell,  George  <Mitehell  .George@epa.gov>:  Parsons,  Christy 

<Parsons.Cfaristy@,epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good 
for  us  since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and 
probably  won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (11/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
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Direct:  202-312-9247 
Mobile:  202-422-6182 


From:  Charmley,  William  [mailto:Gharmley.william@epa.gov] 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>;  Leigh  Merino  <lmerino@MEMA.ORG>: 
Laurie  Holmes  <lholme s@mema. org> 

Cc:  Nelson,  Brian  <nGlson.brian@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>; 

Mitchell,  George  <Mitchell..George@epa.gov>:  Parsons,  Christy 

<Parsons.Christv@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty 
glider  vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s 
recent  proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy- 
duty  Phase  2  final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal- 

emission-requirements-glider 
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I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next 
week  to  discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division, 
the  Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both 
leam  about  MEMA’s  views  on  EPA’s  recent  proposal,  and  also  leam  more  about  who  are 
the  members  MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what 
types  of  products  they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 
•OLIIIIjC  Thursday,  November  30  from  3-4  or  4-5pm 
•□□□□□□□0  Tuesday,  December  5  from  3-4pm 
•□□□□□□□□  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 
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Best  regards. 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Simon,  Karl[Simon. Karl@epa.gov];  Charmley,  William[charmley. william@epa.gov] 

From:  Tejada,  Matthew 

Sent:  Wed  10/25/2017  10:04:25  PM 

Subject:  Re:  Glider  follow  up 

Thanks  Kathryn. 

Matthew  Tejada 

Director  -  Office  of  Environmental  Justice 
US  Environmental  Protection  Agency 
202-564-8047 

On  Oct  25,  2017,  at  3:42  PM,  Sargeant,  Kathryn  <sargeant.kathryn@epa. gov>  wrote: 


Attached  is  the  version  that  was  sent  to  OMB  for  12866  review,  with  OMB’s  comments  in 
it. 


From:  Tejada,  Matthew 

Sent:  Wednesday,  October  25,  2017  3;  15  PM 

To:  Simon,  Karl  <Simon.Karl@,epa.gov> 

Cc:  Charmley,  William  <charmlev .william @epa. gov>;  Sargeant,  Kathryn 

<sareeant,kath  ryn@epa.gov> 

Subject:  RE:  Glider  follow  up 


Thanks,  sorry  I  am  just  now  seeing  this  (am  in  Gary,  EM  at  the  moment).  Bill  or  Kathryn, 
can  we  get  the  very  latest  language  for  the  entire  portion  of  the  EJ  section  in  the  preamble 
I  think  different  folks  we  have  talked  to  have  seen  or  commented  on  different  versions  at 
this  point.  Or  if  you  are  not  the  ones  able  to  send  the  current  version,  who  can? 


Matthew  Tejada 

Director  -  Office  of  Environmental  Justice 
Environmental  Protection  Agency 
202-564-8047 
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From:  Simon,  Karl 

Sent:  Wednesday,  October  25,  2017  2:15  PM 
To:  Tejada,  Matthew  <Tetada.Matthew@epa.gov> 

Cc:  Charmley,  William  <charro lev.williaffl@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathrvn@epa.  gov> 

Subject:  Glider  follow  up 


Matt, 


Just  realized  that  Bill  C  is  in  town  today  so  if  you  had  any  specific  follow  up  questions,  I 
think  he  is  free  until  3:30  or  so.  OW,  sure  we  can  find  some  time  to  chat  at  a  different  time. 


Karl 


Driving  Innovation  in  Clean  Transportation 


<EO  12866  Review  -  EPA  Repeal  of  Emission  Requirements  for  Glider  Vehicle.... docx> 


EPA-1 9-01 26-A-000823 


ED  001620  00001563-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Thomas  WeakleyUom_Weakley@ooida.com];  Charmley,  William[charmley .wiliiam@epa.gov]; 

Nile  Elam[Nile_Elam@ooida.com] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Moulis, 

Charles[moulis.  charles@epa.gov] 

From:  Scott  Grenerth 

Sent:  Thur  12/28/201 7  4:37:34  PM 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on  November 
14, 2017 


I  agree  with  Tom.  It  reflects  our  comments  very  well. 


Thank  you. 


Scott 


From:  Thomas  Weakley 

Sent:  Thursday,  December  28,  2017  10:29  AM 

To:  'Charmley,  William'  <charmley.william@epa.gov>;  Scott  Grenerth 

<Scott_Grenerth@ooida.com>;  Nile  Elam  <Nile_Elam@ooida.com> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


The  information  on  Gliders  from  the  surveys  can  be  released.  I  think  the  memo  reflects  he 
meeting  comments  very  well  thank  you. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  December  28,  2017  9:18  AM 

To:  Thomas  Weakley  <T om_W eakley@ooida.com>;  Scott  Grenerth 

<Scott_Grenerth@ooida.com>:  Nile  Elam  <NilG_Elam@ooida.com> 

Cc:  Parsons,  Christy  <Parsons. Christy@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>: 
Moulis,  Charles  <moulis. charles@epa.gov> 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Dear  Tom,  Scott  and  Nile, 
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I  apologize  for  the  previous  email  attachment  not  working.  Yesterday  I  moved  all  of  my  files  to 
the  EPA  Microsoft  OneDrive  system,  and  I’m  still  figuring  a  few  things  out. 


Attached  is  the  file  again,  and  incase  that  doesn’t  work,  I  have  copied  the  text  into  this  email. 


Best  regards, 
Bill 


DRAFT 


[Insert  Date] 


MEMORANDUM 


SUBJECT:  EPA  Teleconference  with  Owner-Operator  Independent  Drivers  Association 
(OOIDA)  Foundation  Regarding  OOIDA  Owner  Operators  Survey  Data  on  Glider  Vehicles 


FROM:  Christy  Parsons,  Physical  Scientist,  Assessment  and  Standards  Division  Office  of 
Transportation  and  Air  Quality 
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TO:  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Docket  EPA-HQ-OAR-20 14-0827 


This  memo  documents  a  telephone  meeting  held  on  November  14,  2017  between  representatives 
of  OOIDA  and  EPA  to  discuss  information  that  OOIDA  routinely  gathers  from  their  members 
related  to  heavy-duty  glider  vehicles. 


The  meeting  attendees  from  OOIDA  included: 
Tom  Weakley 
Scott  Grenerth 
Nile  Elam 


The  meeting  attendees  from  EPA  included: 

Bill  Charmley 

Christy  Parsons 

George  Mitchell 

Chuck  Moulis 

Jean-Marie  Revelt 


Background: 

In  the  Fall  of  2014  OOIDA  provided  1998  -2014  survey  data  to  EPA  as  information  that  might 
help  inform  the  development  of  the  Phase  2  Heavy-Duty  rulemaking.  In  November  2017,  EPA 
contacted  OOIDA  to  discuss  potential  updates  to  the  data,  as  well  as  any  information  that 
OODIA  could  provide  related  to  glider  vehicle  use  by  OOIDA  members. 
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During  the  call  EPA  staff  asked  several  questions  focused  on  OOIDA’s  latest  (2016)  survey  data 
related  to  glider  vehicles,  as  outlined  below. 


Call  Discussion: 


•  EPA  Question:  Are  there  any  updates  to  the  survey  data,  which  OOIDA  previously 

provided,  that  could  provide  information  on  glider  vehicle  purchases  and  other  information 
related  to  the  purchasing  decisions  of  owner-operators? 

O  OOIDA  response:  Noted  that  the  survey  is  updated  every  two  years,  with  2016  being 
the  latest  year  of  available  survey  data.  OOIDA  stated  that  they  could  provide 
updated  survey  data,  as  well  as  questions  relevant  to  gliders  that  weren’t  included  in 
data  previously  shared  with  EPA. 


•UJuLUUUL  EPA  Question:  To  what  extent  are  glider  tractors  called  out  in  survey  results? 

O  OOIDA  response:  Stated  that  gliders  are  specifically  noted  in  the  last  two  or  three 
surveys,  and  that  the  survey  included  more  questions  related  to  gliders  in  recent  years 
since  gliders  have  become  more  popular  in  the  last  4  to  5  years.  As  an  example, 
OOIDA  indicated  the  percentage  of  2016  respondents  who  indicated  that  they  both 
planned  to  purchase  a  truck  in  the  next  year  and  that  their  purchase  would  be  glider 
vehicle.  OOIDA  also  noted  that  their  sister  organization,  Land  Line  magazine,  has 
survey  data  that  would  probably  have  additional  information  from  2017. 


•□□□□□□□□  EPA  Question:  In  our  previous  discussions  with  truck  owners  and  operators, 
including  OOIDA  and  OOIDA  members,  EPA  has  heard  about  price  &  reliability  considerations 
associated  with  2007  &  2010  EPA  emission  standards,  in  particular  the  trucks  manufactured  in 
the  2007-2012  time  frame.  Are  there  any  data  on  reliability  of  2014  and  later  tractors  from 
OOIDA  members’  perspectives? 

O  OOIDA  response: 

•  Stated  that  there  is  definitely  a  trend  towards  better  reliability  in  recent  years. 
OOIDA  attributed  the  trend  to  OEMs  having  more  time  for  testing  of  products, 
as  well  as  people  learning  how  best  to  maintain  the  trucks  with  emissions 
technologies  on  them  (e.g.,  don't  idle  trucks  to  avoid  the  particulate  matter  filter 
clogging  up).  They  also  noted  that  sometimes  drivers  don't  have  an  option  but  to 
idle.  They  further  noted  an  issue  in  the  past  with  biofuels  clogging  up  engines. 
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•  OOIDA  stated  that  winning  back  the  trust  of  drivers  is  the  primary  thing  that's 
missing.  Noting  that  many  of  their  members  may  not  trust  that  the  equipment  is 
actually  better,  because  of  previous  experience  with  earlier  generations  of  the 
new  emissions  control  technology. 

•  Finally,  OOIDA  highlighted  that  the  cost  of  trucks  breaking  down  is  significant 
for  independent  owner/  operators  since  they  can't  call  someone  else  to  move  the 
load  the  truck  is  hauling,  and  there  are  costs  beyond  the  coverage  of  the 
warranty  (e.g.,  lodging,  down-time  of  truck,  repowering  load,  costs  of  repair  of 
parts  that  weren't  covered  by  warranty,  towing).  OOIDA  indicated  that  in  some 
instances  only  a  small  percent  of  repair  shop  staff  can  fix  emissions  control 
technology,  and  repair  shops  don’t  stock  a  large  number  of  emissions 
technology  control  parts  (e.g.,  DPFs),  so  repairs  to  emissions  control  technology 
can  take  longer. 


•□□□□□□□□  EPA  Question:  Based  on  data  EPA  staff  has  seen  from  on-line  purchases  of  glider 
tractors  for  sale,  a  ballpark  price  for  a  new  glider  vehicle  is  $130  -$140K,  which  is  higher  than 
we  expected,  as  it  is  much  higher  than  a  used  vehicle,  and  very  comparable  to  a  new  OEM 
tractor.  Does  OOIDA  have  data  on  the  price  of  gliders? 

O  OOIDA  response:  Indicated  that  they  do  not  have  data  on  the  costs  of  gliders,  which 
is  due  in  part  to  the  fact  that  each  glider  is  unique  since  the  buyer  can  specify  what 
type  of  engine  they  want  in  it,  and  other  features.  OOIDA  noted  that  heavy-haul 
owners  will  request  larger  engines,  which  would  result  in  a  higher  cost  for  the  glider 
vehicle.  They  further  stated  that  in  instances  when  a  buyer  already  has  an  engine  to 
install  in  the  glider  vehicle  there  would  clearly  be  a  large  costs  savings  compared  to  a 
new  vehicle,  but  in  other  instances,  buyers  request  a  totally  rebuilt  engine,  which 
would  be  expensive. 


•□□□□□□□□  EPA  Question:  Does  OOIDA  have  any  information  on  how  owner-operators  finance 
vehicles,  and  whether  there  have  been  any  changes  in  market  between  2014  -2016,  as  EPA  staff 
previously  spoke  with  OOIDA  on  this  topic  in  the  2014  time  frame? 

O  OOIDA  response:  Stated  that  most  owner  operators  work  through  a  bank  they  know 
or  have  previously  done  business  with,  although  some  owner  operators  work  with 
OEM  finance  programs.  OOIDA  indicated  that  there  haven’t  really  been  any  changes 
in  recent  years.  They  also  noted  that  average  interest  rates  on  financing  are  generally 
around  12  to  15%,  although  rates  can  be  as  high  as  20  to  25%  for  some  owner- 
operators  depending  on  credit  history,  driving  history,  etc. 


•uuuuuuuu  EPA  Question:  Based  on  our  knowledge  most  glider  vehicles  are  sleeper  cabs, 
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although  about  1/3  are  day  cab  vehicles.  Is  there  any  such  thing  as  a  typical  use  as  a  glider?  Are 
gliders  as  a  whole  used  differently  than  other  tractors? 

O  OOIDA  response: 

•  Indicated  that  they  didn’t  have  any  data  to  indicate  any  type  of  ‘typical’  use  for 
a  glider,  but  anticipated  that  anything  involving  interstate  travel  would  be  more 
likely  to  use  a  glider  kit  (i.e.,  an  older  engine  that  doesn't  require  all  mandates  of 
newer  engine).  They  further  noted  that  gliders  provide  an  opportunity  to  get 
engines  built  to  meet  very  specific  needs,  but  gilders  are  unlikely  to  be  used 
overall  in  different  types  of  operation  than  from  other  trucks. 

•  OOIDA  stated  that  truckers  are  generally  looking  at  glider  kits  because  they 
trust  older  engines  since  they  know  how  to  maintain  and  if  needed  repair  older 
engines  and  like  the  feeling  of  knowing  the  engines  and  how  to  fix  it.  They 
further  noted  that  the  majority  of  owner  operators  do  their  own  maintenance 
(brakes,  oil  changes,  belt  changes). 

•  OOIDA  re-emphasized  that  they  haven't  heard  much  about  newer  engines  in 
terms  of  issues  (other  than  high  cost),  and  noted  they’re  less  likely  to  hear  about 
good  things. 


•ujuuuuuu  EPA  Question:  Docs  OOIDA  have  any  data  related  to  the  geographic  distribution  of 
members  and  new  vs.  used  truck  sales? 

o  OOIDA  response:  Stated  that  they  do  have  that  type  of  data,  and  while  they  generally  don't 
break  it  down  in  that  way,  they  probably  could  do  so. 


The  call  wrapped-up  with  OOIDA  noting  that  Fitzgerald's  trucks,  the  largest  glider  manufacturer, 
now  has  a  contact  (John  Toomui)  in  Washington  D.C.  OOIDA  suggested  that  contacts  at 
Fitzgerald  may  also  be  able  to  provide  information  regarding  the  customers  of  the  Fitzergerald 
glider  vehicles. 


After  the  call,  OOIDA  followed  up  by  providing  the  2016  survey  data  that  they  noted  at  the  start 
of  the  call,  as  well  as  2017  survey  data  from  Land  Line  magazine.  The  specific  information 
provided  by  OOIDA  is: 

•  2016  Owner-Operator  Members  Profile  Survey  report,  dated  August  1,  2016  (81  page  pdf 
file) 

•  OOIDA  Owner-Operator  Members  Profile  Survey  data  results  (Excel  spreadsheet,  with 
results  from  the  1998  -  2016  survey,  approximately  100  questions) 

•  2017  Land  Lind  Magazine  readers  survey  (35  page  Word  document 
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Attachments 

•DlIjClOl  Attachment  A:  [provide  data  files  or  pdf  versions  of  3  documents  OOIDA 
provided,  if  OOIDA  agrees  EPA  can  release  this  information] 


From:  Charmley,  William 

Sent:  Thursday,  December  28,  2017  6:55  AM 

To:  'Thomas  Weakley'  <Tom  Weaklev@oolda.com>:  Scott  Grenerth 

<Scott_Grenertli@aoida.com>;  'Nile  Elam'  <Nile_Elam@ooida.com> 

Cc:  Parsons,  Christy  <Parsons. Christy@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>; 
Moulis,  Charles  <rooulis.cfaart.es@epa.gov> 

Subject:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Dear  Scott,  Tom  and  Nile, 


Thank  you  again  to  each  of  you  for  the  time  you  spent  on  the  phone  with  EPA  on  November  14, 
and  for  the  follow-up  information  which  Tom  sent  below. 


We  have  drafted  a  memo  to  summarize  the  conference  call  which  is  attached.  We  will  be  putting 
the  final  version  of  this  memo  into  the  EPA  public  docket  for  the  EPA  glider  reconsideration 
rulemaking. 
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Can  you  please  review  this  draft  and  let  us  know  if  there  is  anything  we  missed  from  the 
November  14  call? 


In  addition,  we  would  like  to  make  the  information  that  Tom  provided  from  both  the  OOIDA 
members  survey,  and  the  2017  Land  Line  survey,  available  by  placing  those  in  the  EPA  public 
docket  as  well.  Please  let  us  know  if  you  have  any  concerns  with  that. 


If  you  could  provide  us  with  any  comments  on  this  by  the  end  of  next  week  that  would  be  great. 


I  hope  you  all  have  a  good  New  Year. 


Best  regards, 
Bill  Charmley 


From:  Thomas  Weakley  ["mailtoiTom_Weaklev@ooida.com] 

Sent:  Tuesday,  November  14,  2017  3:29  PM 

To:  Charmley,  William  <charmlev .william@epa. gov> 

Cc:  Scott  Grenerth  <Scott . Grenerth@ooida.com> 

Subject:  OOIDA  Surveys 


A  whole  lot  more  information  than  you  need  but  a  good  profile  of  who  the  owner-operator  is.  I 
am  also  attaching  the  survey  done  for  our  marketing  department  for  the  magazine  LandLine  (Our 
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magazine)  with  an  articulated  circulation  of  over  220,000.  Not  all  of  these  respondents  are 
members  of  OOIDA  but  they  are  the  ones  that  ask  about  glider  preference.  Unfortunately  they 
do  not  ask  what  regions  of  the  country  the  respondents  are  from  like  we  do  so  we  are  unable  to 
drill  down  and  give  you  the  answer  as  to  which  regions  are  more  likely  to  look  at  glider  kits.  I 
highlighted  the  landline  Survey  questions  and  answers  that  are  pertinent. 

Thomas  Weakley 

Director  of  Operations,  Foundation 

OOIDA  Foundation 

OOIDA  Foundation,  Inc. 

Toll  Free  800-444-5791 
Local  816-229-5791 
Fax 

Ext.  1123 

tom  weaklev@ooida.com 


★  TliUCMEIIS  * 
Hr  FOll  TROOPS  ★ 


A 


Please  consider  the  environment  before  printing  this  e-mail. 


This  message  contains  confidential  information.  Unless  you  are  the  addressee  or  authorized  to  receive 
confidential  information  for  the  addressee,  you  may  not  retain,  copy,  use,  or  distribute  this  information.  If 
you  have  received  this  message  in  error,  please  delete  it  and  advise  the  sender  immediately. 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Cook,  Leila[cook.leiia@epa.gov];  Hengst, 
Benjamin[Hengst. Benjamin@epa.gov];  Haugen,  David[haugen.david@epa.gov];  Simon, 

Karl[Simon. Karl@epa.gov];  Hebert,  Annette@ARB[annette.hebert@arb.ca.gov];  Kitowski, 
Jack@ARB[jack.kitowski@arb. ca.gov];  Carter,  Michaei@ARB[michael.carter@arb. ca.gov];  Corey, 
Richard@ARB[richard. corey@arb.ca.gov];  Bevan,  Analisa@ARB[analisa. bevan@arb.ca.gov];  Fuentes, 
Mark@ARB[mfuentes@arb. ca.gov];  Bunker,  Byron[bunker.byron@epa.gov];  Fuentes, 

Mark@ARB[  mfuentes@arb.ca.gov] 

From:  McCarthy,  Mike@ARB 

Sent:  Fri  8/18/2017  11:38:20  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Bill: 

I’ll  be  available  and  can  tie  in  from  Sacramento  if  we  still  have  it.  I  can  update  you  on  what  we 
have  been  doing  about  future  requirements  but  that  shouldn’t  take  much  time. 


From:  Charmley,  William  [mailto;charmley. william@epa.gov] 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
Kitowski,  Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB 
<michael.carter@arb.ca.gov>;  Corey,  Richard@ARB  <richard.corey@arb.ca.gov>;  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
Bunker,  Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthy@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 
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If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  [  Not  Responsive  j 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  (866-299-3188,  202-564-1103) 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  C174/Rm  6520 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Simon,  Karl[Simon. Karl@epa.gov];  Bunker,  Byron[bunker.byron@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  1/19/2018  1:25:40  PM 

Subject:  Re:  Environment  and  Climate  Change  Canada's  plans  for  adopting  HD  Phase  2 
Good  news 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  19,  2018,  at  6:21  AM,  Charmley,  William  <charmlev .william@epa.gov>  wrote: 


Dear  Chris,  Karl,  Byron,  and  Ben  - 


Below  is  a  summary  from  Angela  regarding  a  recent  Environment  and  Climate  Change 
Canada  webinar  that  was  held  regarding  their  plans  with  respect  to  the  HD  Phase  2  rule. 


The  summary  is  short,  and  worth  reading.  I  also  included  the  ECCC’s  presentation 
material  in  case  you  want  to  go  deeper. 


Thanks 

Bill 


From:  Cullen,  Angela 

Sent:  Thursday,  January  18,  2018  4:51  PM 

To:  Nelson,  Brian  <nelson.brian@epa.aov>:  Sanchez,  James  <sanchez.iames@epa.aov>: 
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Steele,  Lauren  <steele.lauren@epa.qov>;  Healy,  Stephen  <healv.stephen@epa.gov>; 
Zhang,  Houshun  <Zhang.Houshun@epa.qov>;  Laroo,  Chris  <laroo.chris@epa.qov>; 
Moulis,  Charles  <moulis.charles@epa.gov>;  Mitchell,  George  <Mitchell.Georqe@epa.gov>; 
Fernandez,  Antonio  <fernandez.antonio@epa.qov>;  Stout,  Alan  <stoutalan@epa.qov> 

Cc:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  ECCC  Information  Session  Webinar  on  HD  Phase  2 


ECCC  hosted  a  webinar  to  share  with  stakeholders  their  plans  to  finalize  HD  Phase  2.  In 
general,  their  plan  is  to  finalize  this  spring  and  their  program  is  well-aligned  with  our  HD 
Phase  2  program.  Here  are  some  key  differences: 


Ex.  5  -  Deliberative  Process 


Angela 
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<HDV  Phase  2  -  Information  Session  -  January  18,  2018  -  EN.pdf> 
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To:  Charmley,  William[charmley.william@epa.gov];  Carter, 

Michael@ARB[michael.carter@arb.ca.gov];  Kitowski,  Jack@ARB[jack. kitowski@arb.ca.gov] 
From:  Corey,  Richard@ARB 

Sent:  Fri  8/18/2017  10:26:54  PM 

Subject:  RE:  EPA  actions  from  yesterday  regarding  trailers  and  gliders 


Thanks  bill  and  understood.  It  will  be  good  to  discuss  with  you  all  at  Asilomar. 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Friday,  August  18,  2017  1:46  PM 

To:  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>;  Kitowski,  Jack@ARB 
<jack.kitowski@arb.ca.gov>;  Corey,  Richard@ARB  <richard.corey@arb.ca.gov> 
Subject:  EPA  actions  from  yesterday  regarding  trailers  and  gliders 


Dear  Richard,  Jack  and  Mike  - 


I  would  have  given  you  all  (and  other  stakeholders)  a  heads  up  about  yesterday  if  I  had  known 
EPA  was  going  to  issue  a  press  release  on  both  trailers  and  gliders  -  but  I  did  not  know  until 
after  it  went  out. 


Below  is  a  link  to  an  EPA  web  site  that  includes  the  letters  the  Administrator  sent  yesterday  to 
the  trailer  petitioners  and  the  glider  petitioners  regarding  the  Administrator’s  decision  to  consider 
the  petitioners  issues  via  a  new  rulemaking  process. 


Thanks 

Bill 
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https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions-reconsideration-phase- 

2-ghg-emissions-and-fuel 
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To:  Hyde,  Courtney[Hyde. Courtney@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov];  Charmley, 

William[charmley .william@epa.gov];  Ashley,  Jackie[Ashley .Jackie@epa.gov];  Whitlow, 
Jeff[Whitlow.Jeff@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Haii-Jordan,  Luke[Hall- 
Jordan.Luke@epa.gov];  Moss,  Jacob[Moss.Jacob@epa.gov];  Snyder,  Carolyn[Snyder.Carolyn@epa.gov] 
Cc:  Walters,  Margaret[Waiters. Margaret@epa.gov];  Shaw,  Betsy[Shaw. Betsy@epa.gov];  LaRue, 

Steven[LaRue.Steven@epa.gov];  Salgado,  Omayra[Salgado.Omayra@epa.gov];  Bullard, 

Pamela[Bullard. Pamela@epa.gov];  Haley,  Mike[Haley.Mike@epa.gov];  Krieger, 
Jackie[Krieger.Jackie@epa.gov] 

From:  Lewis,  Josh 

Sent:  Thur  6/22/2017  3:27:58  PM 

Subject:  RE:  Logistics  for  meeting  with  Jason  Gray 


Just  heard  that  Mandy  will  not  be  attending.  Status  of  other  3rd  floor  attendees  unknown 


From:  Hyde,  Courtney 

Sent:  Thursday,  June  22,  2017  6:33  AM 

To:  Simon,  Karl  <Simon.Karl@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>; 
Ashley,  Jackie  < Ashley  Jackie@epa.gov>;  Whitlow,  Jeff  <Whitlow.Jeff@epa.gov>;  Lewis,  Josh 
<Lewis.Josh@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Hall-Jordan,  Luke 
<Hall-Jordan.Luke@epa.gov>;  Moss,  Jacob  <Moss.Jacob@epa.gov>;  Snyder,  Carolyn 
<Snyder.Carolyn@epa.gov> 

Cc:  Walters,  Margaret  <Walters.Margaret@epa.gov>;  Shaw,  Betsy  <Shaw.Betsy@epa.gov>; 
LaRue,  Steven  <LaRue.Steven@epa.gov>;  Salgado,  Omayra  <Salgado.Omayra@epa.gov>; 
Bullard,  Pamela  <Bullard.Pamela@epa.gov>;  Haley,  Mike  <Haley.Mike@epa.gov>;  Krieger, 
Jackie  <Krieger  Jackie@epa.gov> 

Subject:  Logistics  for  meeting  with  Jason  Gray 


Here  are  the  logistics  for  today’s  meeting  with  Jason  Gray.  We  will  try  and  confirm  if  there  will 
be  folks  from  the  3rd  floor  attending.  Items  in  red  were  added  last  night. 


Thanks 

Courtney 


Agenda  FY18_  Meetings  with  House  Appropriations 


Call  in  j  ex-  6  -  Personal  Privacy  'Conference  Code 


j  Ex.  6  -  Personal  Privacy 
A 


EPA-1 9-01 26-A-000841 


ED  001620  00001687-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Room  4406  WJC 


Office  of  Air  12:00-1:30 

•  Ozone  strategy  =  implementation  +  resources  via  DERA/Targeted  airshed  grants  (Karl 
Simon) 

•  California  waiver  (Karl  Simon) 

•  Glider  Kits/Truck  rule  (Bill  Charmley  /Ben  Hengst) 

•  Resource  for  pre-construction  and  other  permitting  needs  (Jeff  Whitlow/Jackie  Ashley) 

•  Status  of  Clean  Power  Plan  review  consistent  with  E.O.  (Josh  Lewis) 

•  Implementation  of  new  FY17  Biomass  language  (Suzie  Kocchi) 

•  EnergySTAR  and  other  voluntary  programs  (Jacob  Moss/Carolyn  Snyder) 

•  SNAP  (Luke  Hall-Jordan) 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov] 

From:  Mylan,  Christopher 

Sent:  Tue  1 0/24/201 7  1:41 :25  PM 

Subject:  OTAQ  Daily  News  Brief 


Good  Morning! 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships,  to 
alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would  like  to 
add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.christoDher@epa.gov.  Feedback  welcomed.  Thanks  and  enjoy! 

EPA  plans  to  repeal  emission  standards  for  truck  components 


By  Juliet  Eilperin.  Washington  Post 


The  Environmental  Protection  Agency  is  seeking  to  repeal  tighter  emissions  standards  for  truck 
components,  a  rule  adopted  in  the  final  months  of  the  Obama  administration  aimed  at  controlling 
traditional  air  pollutants  as  well  as  greenhouse-gas  emissions  linked  to  climate  change.  EPA 
Administrator  Scott  Pruitt,  who  privately  met  in  May  with  the  manufacturer  that  stands  to  benefit 
most  from  the  rule’s  repeal,  suggested  in  August  that  he  would  reexamine  the  rule  “in  light  of  the 
significant  issues  raised”  and  see  whether  it  is  consistent  with  the  agency’s  authority  under  the 
Clean  Air  Act. 

The  Office  of  Management  and  Budget  has  posted  a  notice  saying  that  on  Saturday  it  received 
the  proposal  to  rescind  the  rule.  Asked  about  the  regulation,  EPA  spokesman  Michael  Abboud 
said  in  an  email,  “EPA  does  not  comment  on  items  under  interagency  review.” 

Unlike  some  Obama-era  regulations,  the  rule,  which  is  scheduled  to  take  effect  Jan.  1 ,  has  been 
widely  embraced  by  the  trucking  industry. 

EPA.  Plans  To  Repeal  Parts  of  Truck  Greenhouse  Gas  Limits 

By  Ahby  Smith ,  BN  A 


The  regulatory  load  of  truck  manufacturers  could  get  a  little  lighter  as  the  EPA  mulls  dropping 
portions  of  the  Obama  administration's  greenhouse  gas  standards  in  response  to  an  industry 
request.  The  Environmental  Protection  Agency  sent  for  White  House  review  Oct.  20  a  proposal 
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to  scrap  parts  of  Obama-era  greenhouse  gas  limits  for  heavy-duty  trucks.  The  proposal  would 
repeal  emissions  requirements  for  glider  kits,  which  are  trucks  produced  without  a  new  engine, 
transmission,  or  rear  axle.  The  latter  equipment  is  then  installed  by  a  third  party  and  often 
includes  salvaged  parts. 


Joe  Rajkovacz,  director  of  governmental  affairs  and  communications  for  the  Western  States 
Trucking  Association,  said  the  EPA's  move  to  reverse  the  glider  kits  provision  represents  a 
“small  step”  to  hold  the  agency  accountable.  The  association's  1,100  members  include 
California's  Dalton  Trucking. 


Former  EPA  administrator:  Don’t  reverse  clean  car  standards 

By  Carol  M.  Browner,  opinion  contributor  for  The  Hill 


(Full  Article)  Everyone’s  talking  about  the  Trump  administration’s  plan  to  repeal  the  U.S. 
Environmental  Protection  Agency’s  Clean  Power  Plan.  They  should  be.  However,  another 
alarming  rollback  and  important  anniversary  are  speeding  by  unnoticed.  Oct.  15th  was  the  5th 
anniversary  of  the  U.S.  clean  car  standards.  They’re  cutting  tailpipe  pollution,  boosting  fuel 
efficiency  in  cars,  saving  families  at  the  pump  and  helping  combat  the  climate  change  that  is 
making  extreme  weather  like  Hurricanes  Harvey,  Irma  and  Maria  more  destructive. 

Finalized  in  2012  and  reviewed  in  2016,  the  clean  car  standards  require  automakers  to  cut 
tailpipe  pollution,  specifically  the  carbon  pollution  that  fuels  climate  change,  and  improve  gas 
mileage  across  their  fleets.  Put  simply,  the  standards  are  working.  American  drivers  have  already 
saved  $47  billion  at  the  pump.  Automakers  are  meeting  the  standards  faster  and  more  affordably 
than  expected,  while  reaching  record-high  sales.  And  nearly  300,000  American  workers  across 
48  states  are  building  clean  car  technologies. 

Plus,  the  clean  car  standards  are  popular.  According  to  a  Consumers  Union  poll,  nearly  nine  in 
10  consumers  want  automakers  to  continue  to  improve  fuel  efficiency.  Even  residents  in 
Michigan,  Indiana,  Ohio,  Tennessee  and  Missouri  —  where  the  auto  industry  has  a  large 
footprint  —  strongly  support  keeping  the  current  clean  car  standards.  It  shouldn’t  be  a  surprise. 
We’ve  successfully  cut  tailpipe  pollution  before.  Look  at  leaded  gasoline.  Lead  is  a  dangerous 
neurotoxin  that  stunts  childhood  development,  including  IQ,  and  contributes  to  premature  death 
in  adults.  And  for  decades,  cars  would  pump  toxic  plumes  of  it  into  neighborhoods  nationwide. 

So  in  the  1980s,  heeding  health  experts,  EPA  moved  to  phase  out  leaded  gasoline.  It  wasn’t  easy. 
For  decades,  oil  executives  and  those  who  profited  from  lead  pollution  said  the  sky  would  fall. 
They  claimed  the  EPA’s  plan  would  increase  gasoline  prices,  damage  engines  and  threaten 
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America’s  energy  supply.  Finalized  in  2012  and  reviewed  in  2016,  the  clean  car  standards 
require  automakers  to  cut  tailpipe  pollution,  specifically  the  carbon  pollution  that  fuels  climate 
change,  and  improve  gas  mileage  across  their  fleets. 

They  were  wrong.  As  EPA  administrator  under  President  Bill  Clinton.  I  was  proud  to  shepherd 
that  tailpipe  pollution  standard  to  the  finish  line.  And  the  sky  didn’t  fall.  Instead,  levels  of  lead  in 
the  air  fell  —  by  more  than  93  percent  by  2009;  so  did  blood  lead  levels  in  children,  by  98 
percent  by  2005.  And  in  a  single  year,  net  benefits  for  the  U.S.  amounted  to  more  than  $150 
billion. 

Again  and  again,  when  the  U.S.  sets  an  environmental  standard,  naysayers  warn  of  falling  skies, 
big  costs  and  economic  burdens.  And  their  pessimism  always  proves  wrong.  Why?  When  you 
bet  against  American  ingenuity,  you  lose. 

By  working  to  end  the  clean  car  standards,  the  Trump  administration  is  doing  just  that.  They’re 
betting  against  American  ingenuity,  with  no  faith  in  the  innovation  we  can  create  to  achieve 
great  things.  They’re  wrong.  The  clean  car  standards  are  working,  they’re  popular,  and  they’re 
important. 

As  Texas,  Louisiana,  Florida  and  Puerto  Rico  excavate  their  lives  from  hurricane  debris,  we 
can’t  go  backward.  As  wildfires  scorch  across  Montana  and  California,  we  can’t  go  backward. 

As  24  million  Americans  —  including  6  million  children  —  face  more  asthma  attacks  from 
climate  change,  we  can’t  go  backward.  As  sea  levels  rise  higher,  temperatures  warm  faster, 
disease-carrying  mosquitos  reach  farther,  we  can’t  go  backward.  The  American  people  don’t 
want  to  go  backward  either.  Instead,  Americans  want  cleaner,  better,  safer  cars  and  the 
administration  should  listen.  Recently  200,000  Americans  submitted  comments  to  the  EPA  in 
defense  of  the  clean  car  standards. 

We’re  right  to  raise  alarms  about  the  administration’s  attack  on  the  lifesaving  Clean  Power  Plan. 
Yet,  we  can’t  forget  the  clean  car  standards.  Five  years,  billions  of  dollars  saved,  hundreds  of 
thousands  of  jobs  created,  the  clean  car  standards  are  boosting  fuel  efficiency  and  cutting 
harmful  carbon  pollution.  Saving  money  and  the  climate  is  worth  celebrating.  And  importantly, 
it’s  worth  defending. 

Carol  M.  Browner  served  as  administrator  of  the  U.S.  Environmental  Protection  Agency  during 
the  Clinton  administration  (1993  to  2001). 

Letter:  Mileage  regulations  good  for  consumers 


By  David  Friedman,  Detroit  News 

In  Mark  Perry’s  recent  op-ed  (“Fuel  mandate  destroys  freedom  of  choice.”  Oct  17),  he  observes 
that  “those  who  don’t  learn  from  the  mistakes  of  others  are  destined  to  repeat  them.”  I  agree,  but 
then  he  himself  repeats  the  same  mistaken  claims  about  the  program’s  effects  on  vehicle  cost, 
safety  and  consumer  choice  that,  thankfully,  failed  to  block  fuel  economy  progress  10  years  ago 
—  which  would  have  cost  consumers  more  than  $45  billion  at  the  pump  over  the  last  five  years. 
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The  op-ed  misstates  the  history  of  the  modem  fuel  economy  standards  and  how  the  program 
actually  works.  The  modem  program  was  established  in  2007  by  the  Energy  Independence  and 
Security  Act,  signed  by  President  George  W.  Bush.  It  was  implemented  by  the  Obama 
administration  in  partnership  with  the  auto  industry,  labor,  states,  consumer,  environmental  and 
other  key  groups  and  was  designed  to  protect  the  nation  and  preserve  consumer  choice.  Contrary 
to  Perry’s  assertion,  consumers  can  choose  the  vehicle  that  best  fits  their  needs,  and  benefit  from 
lower  spending  at  the  pump. 

Pennsylvania  governor  seeks  relief  for  local  refiners  from  renewable  fuel  rule 


Reuters  Staff 

NEW  YORK  (Reuters)  -  Pennsylvania’s  governor  asked  U.S.  President  Donald  Trump  to  ease 
up  on  the  state’s  oil  refiners  by  waiving  a  rule  requiring  them  to  add  renewable  fuel  to  their 
products,  following  a  week  of  pressure  from  farm-belt  politicians  not  to  change  the  rule, 
according  to  a  letter  released  to  the  public  on  Monday. 

Tom  Wolf,  a  Democrat,  wrote  to  Trump,  a  Republican,  on  Friday  asking  him  to  urge  the  U.S. 
Environmental  Protection  Agency  to  waive  the  renewable  fuel  requirement  for  all  refiners  in  the 
U.S.  Northeast  until  prices  fall  in  a  market  where  renewable  fuel  credits  are  traded.  The  market, 
where  refiners  can  buy  Renewable  Identification  Number  credits  to  comply  with  their  renewable 
fuel  obligation,  has  attracted  speculators,  driving  RIN  prices  higher. 

“The  high  cost  of  compliance  with  the  Renewable  Fuel  Standard. ..is  undermining  the  continued 
viability  of  the  oil  refining  sector  in  the  Northeast,”  Wolf  wrote.  “What  was  once  envisioned  as  a 
low-to-zero  cost  tool  necessary  to  measure  compliance  with  the  RFS,  has  increased 
dramatically  in  cost  due  to  speculation  and  trading  on  an  unregulated  market.” 

'Shipping  industry  lobbied  UN  on  emissions' 

The  Economic  Times 

The  shipping  industry  has  aggressively  lobbied  the  UN  to  obstruct  climate  change  action  for 
shipping,  ensuring  it  remains  the  only  sector  in  the  world  not  currently  subject  to  any  emission 
reduction  measures,  a  new  research  by  InfluenceMap  said  on  Monday. 

The  report,  "Corporate  capture  of  the  UN  International  Maritime  Organisation:  How  shipping 
lobbies  to  stay  out  of  the  Paris  Agreement  on  climate",  said  despite  being  responsible  for  close  to 
three  per  cent  of  global  greenhouse  gas. 

Climate  change  already  costing  U.S.  billions.  GAO  report  says 


Michael  Biesecker,  Assoc.  Press 

A  non-partisan  federal  watchdog  says  climate  change  is  already  costing  U.S.  taxpayers  billions 
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of  dollars  each  year,  with  those  costs  expected  to  rise  as  devastating  storms,  floods,  wildfires  and 
droughts  become  more  frequent  in  the  coming  decades.  A  Government  Accountability  Office 
report  released  Monday  said  the  federal  government  has  spent  more  than  $350  billion  over  the 
last  decade  on  disaster  assistance  programs  and  losses  from  flood  and  crop  insurance.  That  tally 
does  not  include  the  massive  toll  from  this  year's  three  major  hurricanes  and  wildfires,  expected 
to  be  among  the  most  costly  in  the  nation's  history. 

The  report  predicts  these  costs  will  only  grow  in  the  future,  potentially  reaching  a  budget  busting 
$35  billion  a  year  by  2050.  The  report  says  the  federal  government  doesn't  effectively  plan  for 
these  recurring  costs,  classifying  the  financial  exposure  from  climate-related  costs  as  "high  risk." 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Scott  Grenerth 

Sent:  Fri  10/27/2017  8:32:44  PM 

Subject:  RE:  Thanks,  and  possible  foliow-up  dates 


Thank  you  Bill.  Today  Tom  Weakley  is  back  in  the  office  (probably  recuperating  from  the  post- 
out  of  office  time  as  you  very  correctly  noted),  but  Mike  Matousek  is  out  of  the  office  today.  I’ll 
get  together  with  them  Monday  morning  to  see  if  we  can  synchronize  our  schedules. 


Scott 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Friday,  October  27,  2017  1:01  PM 

To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Mitchell,  George 
<Mitchell.George@epa.gov>;  Revelt,  Jean-Marie  <revelt.jean-marie@epa.gov> 
Subject:  Thanks,  and  possible  follow-up  dates 


Dear  Scott, 


Thank  you  again  to  you,  Mike  Matousek,  and  Nile  Ealm  for  the  time  earlier  this  week  to  discuss 
glider  vehicles. 


We  discussed  scheduling  a  follow-up  call  in  November  which  could  include  Tom  Weekly  from 
the  OOIDA  Foundation,  where  Tom  may  be  able  to  share  with  EPA  a  more  recent  version  of  the 
2014  OOIDA  Owner  Operators  Survey  which  OOIDA  provided  to  EPA  during  the  development 
of  the  heavy-duty  Phase  2  rule. 
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I  have  looked  at  mine  an  my  staffs  calendars  for  the  week  of  November  13,  and  here  are  some 
potential  open  times  for  a  conference  call; 


(note,  all  times  are  Eastern) 


Monday,  November  13 

10-11  am 


Tuesday,  November  14 

10  -  1 1  am 


Wednesday,  November  15 

9  -  10  am 
1-2  pm 


Thursday,  November  16 

9-10  am 
1-2  pm 
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Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Cook,  Leila[cook.leila@epa.gov];  Hengst, 
Benjamin[Hengst.Benjamin@epa.gov];  Haugen,  David[haugen.david@epa.gov];  Simon, 

Karl[Simon. Karl@epa.gov];  Kitowski,  Jack@ARB[jack.kitowski@arb.ca.gov];  Carter, 
Michaei@ARB[michaei. carter@arb.ca.gov];  Corey,  Richard@ARB[richard.corey@arb.ca.gov];  Bevan, 
Analisa@ARB[analisa. bevan@arb.ca.gov];  Fuentes,  Mark@ARB[mfuentes@arb.ca.gov];  Bunker, 
Byron[bunker.byron@epa.gov];  Fuentes,  Mark@ARB[mfuentes@arb.ca.gov];  mike 
mccarthy[michael.  mccarthy@arb.ca.gov] 

From:  Hebert,  Annette@ARB 

Sent:  Fri  8/18/2017  10:23:04  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Ex.  6  -  Personal  Privacy 


Annette  Hebert,  chief 

Emissions  Compliance,  Automotive  Regulations  and  Science 
(ECARS)  Division 

California  Air  Resources  Board 

(626)450-6150 

ahebert@arb.ca.gov 


From:  Charmley,  William  [mailto;charmley. william@epa.gov] 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
Kitowski,  Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter,  Michael@ARB 
<michael.carter@arb.ca.gov>;  Corey,  Richard@ARB  <richard.corey@arb.ca.gov>;  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
Bunker,  Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthy@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 
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Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 
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— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 

Bunker,  Byron 

Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  (866-299-3188,  202-564-1103) 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  &  Canada). 
Where:  C174/Rm  6520 


EPA-1 9-01 26-A-000853 


ED  001620  00001724-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Bunker,  Byron[bunker.byron@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Simon,  Karl[Simon. Karl@epa.gov];  Cook,  Leila[cook.leila@epa.gov] 

Cc:  Grundler,  Christopher[grundler.christopher@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Tue  10/3/2017  3:59:56  PM 

Subject:  Agenda  for  OTAQ  General  with  Sarah  Dunham  on  10/4  at  9:30 


All: 


Here’s  a  draft  agenda  for  our  weekly  with  Sarah  tomorrow.  Any  additions? 


Agenda 


•l__ _ .ft  Update  on  HD  trailer/glider  rules  (status  of  compliance  date  NPRM) 


•UlUlUlU  Review  agenda  for  fuels  weekly  with  Mandy  (scheduled  for  Thursday  at  10am) 


Ex.  5  -  Deliberative  Process 


Ben 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Moran,  Robin 

Sent:  Fri  11/17/2017  2:39:49  PM 

Subject:  FW:  Inside  EPA:  Pruitt  'Freezing  Out'  OTAQ  Expertise  In  EPA  Vehicle  GHG  Rule  Overhauls 


fyi 


From:  Helfand,  Gloria 

Sent:  Friday,  November  17,  2017  8:09  AM 

To:  Midterm  Review  <Midterm_Review@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Parsons,  Christy  <Parsons. Christy @epa.gov>; 
Yanca,  Catherine  <yanca.catherine@epa.gov> 

Subject:  Inside  EPA:  Pruitt  'Freezing  Out'  OTAQ  Expertise  In  EPA  Vehicle  GHG  Rule 
Overhauls 


https://insideepa.com/dailv-news/pruitt-freezing-out-otaq-expertise-epa-vehicle-ghg-rule- 

overhauls 


The  headline  says  most  of  it. 


It  starts  with  the  glider  proposal:  “Most  egregious  so  far,  sources  say,  is  a  proposal  published  in  the 
Nov.  16  Federal  Register  to  repeal  the  portion  of  the  2016  heavy-duty  GHG  rule  that  applies  to  “glider” 
vehicles,  which  combine  new  truck  bodies  with  rebuilt  drivetrains,  with  virtually  no  new  technical  review 
Critics  cite  the  proposal's  heavy  emphasis  on  new  legal  claims  that  Congress  did  not  intend  for  EPA  to 
regulate  gliders,  adding  it  largely  brushes  aside  concerns  that  the  vehicles  will  boost  pollution. 

“Similarly,  the  Washington  Post  reported  about  ongoing  testing  of  gliders  at  the  agency  that  had  not 
been  completed  prior  to  release  of  the  proposal,  and  which  was  thus  unable  to  inform  the  agency's 
technical  rationale  for  the  repeal  plan.” 


It  mentions  the  likelihood  of  the  trailer  proposal  before  then  discussing  the  MTE.  It  notes  that  the 
notice  seeking  public  comment  was  “a  much  more  major  rewrite”  of  a  simple  staff  notice  than 
would  have  happened  under  previous  administrations.  It  raises  the  possibility  “that  the  EPA  would 

unilaterally  abdicate  its  [legal]  responsibility”  to  DOT.”  An  industry  source  is  cited  that  “it  certainly  appears 
that  EPA  is  poised  to  cede  its  technical  expertise.  That  could  include  the  modeling  it  uses  to  evaluate  the  rules,  a  step 
automakers  have  sought.” 
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A  California  source  is  cited  that  “the  White  House  is  working  behind  the  scenes  to  persuade  automakers  to 
oppose  California,  the  source  says,  but  adds  that  automakers  are  signaling  to  state  officials  that  they  do  not  intend  to 
take  that  step.”  According  to  that  source,  “automakers  that  originally  sought  to  reopen  the  rules  are  now  “in  a 
pickle”  because  they  only  wanted  small  tweaks  rather  than  a  large  rollback.” 


Wehrum’s  arrival  comes  up  at  the  very  end: 


“’  Wehrum  is  just  getting  there  and  staff  feel  like  he  is  someone  they  know  and  trust.  He  is  more  conservative  than 
many  would  like,  but  he  is  someone  who  has  worked  with  staff  and  respected  them,  who  understands  the  institution 
and  how  to  get  decisions  made,5  the  industry  source  says.” 


Gloria  Hell  and.  Ph.D. 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
(734)  214-4688 
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To:  Scoville,  Pat[Scoville. Pat@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Parsons, 
Christy[Parsons. Christy@epa.gov];  Charmley,  William[charmley .william@epa.gov] 

From:  Parsons,  Christy 

Sent:  Wed  10/25/2017  6:15:30  PM 

Subject:  RE:  Review  Requested  by  COB  Today 

2017  10  25  Giider  Reconsideration  RPIan  auestions.docx 


Thanks  very  much  Bill. 


Pat,  attached  is  the  abstract  and  responses  to  questions  for  the  tiering  form.  Please  let  me  know 
if  any  additional  information  is  necessary. 


Thanks  for  your  time  and  support  with  this! 
Christy 


From:  Charmley,  William 

Sent:  Wednesday,  October  25,  2017  1:08  PM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov>;  Scoville,  Pat  <Scoville.Pat@epa.gov>;  Sargeant, 
Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  Re:  Review  Requested  by  COB  Today 


Christy 


Thank  you  for  flagging  this  again  for  me. 


I  would  like  us  to  delete  the  following  part  of  the  response  to  the  last  2  questions: 


Ex.  5  -  Deliberative  Process 
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Thanks 

Bill 


On  Oct  25,  2017,  at  1:02  PM,  Parsons,  Christy  <Parsons.Christv@epa.gov>  wrote: 

Ex.  5  -  Deliberative  Process 
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To:  Orlin,  David[Orlin. David@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley, 

William[charmley.william@epa.gov];  Moulis,  Charlesfmoulis. charles@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Parsons,  ChristyJParsons. Christy@epa.gov];  Yanca, 
Catherine[yanca.ca  therine@epa.gov] 

Cc:  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  11/7/2017  4:21:00  PM 

Subject:  Current  version  of  Glider  NPRM 

EQ12866  Repeal  of  Emission  Requirements  for  Gliders  206Q-AT79  NPRM  FRN  20171 107-docx 


Hi  all, 

Here’s  the  working  version  of  the  Glider  NPRM  that  we  should  use  for  any  additional  edits  from 
here  on  out. 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


Ben  or  Dave  -  please  jump  in  if  there’s  anything  I  missed! 


-Tia 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Philip  Fine[pfine@aqmd.gov];  Jill  Whynot[JWhynot@aqmd.gov]; 

mmiyasato@aqmd.gov[mmiyasato@aqmd.gov];  Denise  Whitcher[DWhitcher@aqmd.gov];  Grundler, 
Christopher[grundler.christopher@epa.gov] 

From:  Wayne  Nastri 

Sent:  Thur  8/24/2017  4:21 :00  PM 

Subject:  Re:  Proposed  "glider"  reconsideration 

Thanks  Bill! 

Wayne  Nastri 
Executive  Officer 

South  Coast  Air  Quality  Management  District 
Sent  from  my  iPhone 

On  Aug  24,  2017,  at  8:57  AM,  Charmley,  William  <charml e v . wil  11  am @ epa.  go  v>  wrote: 


Dear  Wayne  -  here  are  the  3  press  releases  I  mentioned  in  my  previous  email; 


FOR  IMMEDIATE  RELEASE 
August  18,  2017 


Contact:  Sean  McNally 

(703) 838-1995 


ATA  Concerned  Reopening  of  GHG  Phase  2  Rule  Could  Undermine  Federal 

Uniformity 

Group  Worried  EPA  Announcement  Could  Allow  California  to  Set  De  Facto  Standards 
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Arlington,  Va.  -  Today,  the  American  Trucking  Associations  officials  said  they  were 
concerned  that  by  moving  to  reopen  the  second  phase  of  its  Greenhouse  Gas  Emissions  and 
Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  rule,  the  Environmental  Protection 
Agency  could  be  setting  the  stage  for  California  to  impose  a  de  facto  national  standard, 

superseding  federal  rules. 


“ATA  is  proud  of  our  record  on  fuel  efficiency  and  sustainability,”  said  ATA  President 
and  CEO  Chris  Spear.  “In  large  part  due  to  our  support  for  Phase  1  of  the  EPA’s 
greenhouse  gas  rule,  today’s  new  trucks  are  cleaner  and  more  efficient  than  ever.  We  had 
worked  closely  with  EPA  and  the  National  Highway  Traffic  Safety  Administration  on 
Phase  2  to  continue  building  on  that  success,  but  by  reopening  the  rule  to  reexamine  trailers 
and  glider  kits,  EPA  has  opened  the  door  to  California  taking  the  lead,  and  a  more 
aggressive  track,  in  setting  trailer  standards. 


“As  representatives  of  an  interstate  industry,”  Spear  said,  “ATA  believes  a  single  national 
standard,  set  by  federal  regulators,  is  preferable  to  at  worst,  a  patchwork  of  state  standards 
or  at  best,  a  de  facto  national  standard  that  is  set  without  the  appropriate  opportunity  for  the 
entire  regulated  community  -  many  members  of  which  are  not  based  in  California  -  to 

weigh  in.” 


“As  we  have  done  over  the  entire  course  in  developing  the  Phase  2  Rule,  we  will  continue 
to  work  closely  with  both  EPA  and  NHTSA  as  they  reopen  and  consider  changes  to  the 
final  rule”  said  Glen  Kedzie,  ATA  vice  president  and  energy  and  environmental 

counsel. 


For  nearly  a  decade,  ATA  has  supported  improvements  in  fuel  efficiency  through  our 
support  of  the  EPA  SmartWay  Transport  Partnership,  the  establishment  of  an  ATA 
Sustainability  Task  Force  and  subsequent  creation  of  the  Fuel  Efficiency  Advisory 
Committee.  That  advisory  committee  laid  out  15  principles  for  the  Phase  2  rule,  all  of  which 

were  met. 


“The  trucking  industry  will  invest  in  fuel  efficiency  technologies  that  are  robustly  tested, 
affordable  and  that  show  real,  measurable  results,”  Kedzie  said.  “We  encourage  regulators 
in  Washington,  D.C.,  and  California  to  take  concerns  like  feasibility,  durability  and  other 
operational  issues  into  account  when  evaluating  these  technologies.” 
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American  Trucking  Associations  is  the  largest  national  trade  association  for  the  trucking 
industry.  Through  a  federation  of  50  affdiated  state  trucking  associations  and  industry- 
related  conferences  and  councils,  AT  A  is  the  voice  of  the  industry  America  depends  on  most 
to  move  our  nation 's  freight.  Follow  ATA  on  Tfmter  or  on  Facebook .  Trucking  Moves 

A  merica  Forward 


https://bl.ack..house.gov/media/press-releases/epa-intends-roll.-back-iob-killing-regulation- 

hurting-small-business-owners 

EPA  Intends  to  Roll  Back  Job 
Killing  Regulation  Hurting 
Small  Business  Owners 


August  17,  2017 
Press  Release 

Move  will  Save  Thousands  of  Jobs  Nationwide 

Washington,  D.C.  -  Today,  the  Environmental  Protection  Agency  (EPA) 
announced  it  will  change  a  crippling  Obama-era  regulation  that  threatens  to  shut 
down  the  U.S.  glider  kit  industry.  Without  immediate  action,  the  rule  will  devastate 
these  small  and  medium-sized  manufacturers,  costing  thousands  of  jobs  in 
Tennessee  alone. 

Glider  kits  are  used  to  refurbish  wrecked  or  unsafe  highway  tractors,  and  are  often 
far  more  cost  effective  for  the  fleets  of  small  business  owners  who  are  unable  to 
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buy  all  new  vehicles.  Known  as  the  ''Phase  2  Rule."  the  Obama-era  regulation 
would  cap  a  manufacturer’s  production  at  300  glider  kits  per  year  by  January  2019, 
a  small  fraction  of  the  current  production  level.  Ending  the  production  of  these  high 
quality,  safe  and  efficient  vehicles  will  result  in  a  direct  loss  of  approximately  20,000 
jobs  nationwide.  On  a  broader  scale,  an  independent  study  found  that  the  economic 
impact  of  this  rule  could  exceed  a  conservative  estimate  of  $1  billion  nationwide. 

Congressman  Diane  Black  (R-TN-06)  released  the  following  statement: 

"The  Obama  administration's  rule  not  only  ignores  the  benefits  of  gliders,  it  destroys 
an  entire  industry.  To  say  that  I  am  grateful  for  the  hard  work  of  Administrator  Pruitt 
and  his  team  is  an  understatement.  Tennesseans  deeply  value  the  work  ethic  that 
those  in  this  industry  exemplify,  and  it  is  with  great  pride  that  we  can  count  this  as  a 
victory  for  communities  across  our  state.  I  applaud  the  Administrator  for  recognizing 
the  harmful  effects  this  overreaching  regulation  would  have  on  thousands  of 
families  dependent  on  this  trade  as  a  way  of  life.’’ 

Following  the  announcement,  EPA  Administrator  Scott  Pruitt  said,  “EPA  is 
committed  to  revisiting  rules  that  may  not  fall  under  the  Agency’s  jurisdiction  and 
have  negative  impacts  on  businesses  across  the  country.  By  revisiting  these 
provisions,  we  are  allowing  all  stakeholders  to  share  their  concerns  and  the  Agency 
to  explore  the  full  impact  of  these  rules.  ” 

Glider  kit  manufacturers  such  as  Fitzgerald  Glider  Kits,  Harrison  Truck  Centers  and 
Indiana  Phoenix,  have  argued  that  despite  the  previous  Administration’s  stated  goal 
to  reduce  greenhouse  gas  emissions,  the  EPA  did  not  perform  any  actual  testing  to 
analyze  the  environmental  impact  of  remanufactured  engines  and  gliders  compared 
to  new,  or  Original  Equipment  Manufacturer  (“OEM”),  vehicles.  Instead,  it  relied  on 
unsubstantiated  assumptions  about  the  number  of  older  engines  used  in  gliders 
and  their  emissions. 

This  argument  was  confirmed  in  a  2016  study  by  Tennessee  Tech  University.  The 
study  tested  emissions  from  thirteen  vehicles  and  concluded  that  remanufactured 
engines  performed  equally  as  well  as  the  OEM  engines  when  compared  with  the 
2010  EPA  emissions  standards.  “This  study  demonstrates  that  the  so-called  data 
the  EPA  relied  upon  was  based  on  unsupported  assumptions  rather  than  true 
science,  ”  said  Congressman  Black. 

Impact  on  Glider  Kit  Manufacturers 

In  Tennessee,  Fitzgerald  Glider  Kits  was  founded  in  1989  by  Tommy  Fitzgerald  Sr. 
and  his  brother,  Ricky,  beginning  in  a  single  bay  facility  located  in  Pall  Mall.  Thirty 
years  later,  the  company  has  expanded  to  six  counties  in  Tennessee,  with  facilities 
covering  roughly  750,000  square  feet  and  500  employees  in  Tennessee  alone. 

“On  behalf  of  my  family  and  the  terrific  employees  at  Fitzgerald  Glider  Kits,  I  want  to 
thank  Congressman  Black  and  Administrator  Pruitt  for  their  leadership  on  this  issue 
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and  genuinely  caring  for  the  concerns  of  small  businesses  like  ours, "  said  Tommy 
Fitzgerald  Sr.  "There  is  a  way  to  strike  a  rational  balance  between  environmental 
concerns  and  jobs,  but  this  rule  is  not  it.  The  EPA’s  announcement  should  inspire 
small  businesses  everywhere.  ” 

“The  Fitzgerald  family  is  very  grateful  for  Congressman  Black’s  dedication  and 
leadership  on  the  glider  issue  dating  back  to  2015.  The  Congressman’s  recognition 
of  the  potentially  adverse  impact  of  a  misinformed  rule  on  thousands  of  jobs  in  rural 
areas  of  the  Upper  Cumberland  Region  and  the  tens  of  thousands  of  jobs  nationally 
demonstrates  her  commitment  to  helping  preserve  and  create  American  jobs,’’  said 
Fitzgerald  Sr. 

The  EPA’s  announcement  today  follows  voiced  concerns  by  stakeholders  and 
business  owners,  like  Fitzgerald,  regarding  the  impact  these  regulations  would 
have  on  their  industries.  Congressman  Black  has  worked  alongside  Fitzgerald 
Trucking  since  2015  to  ensure  that  the  restrictions  are  not  enforced. 

"The  Fitzgerald  family  has  become  part  of  our  own  family  in  Washington.  They  have 
the  ability  to  bring  businesses  and  jobs  to  the  small,  rural  areas  of  Tennessee  and 
have  changed  the  lives  of  countless  families, "  said  Congressman  Black.  "It  is  my 
hope  that  this  action  by  Administrator  Pruitt  will  continue  that  legacy.  To  the 
Fitzgerald's,  this  business  is  far  more  than  making  a  dollar -it's  about  giving  back, 
and  I  am  proud  to  stand  next  to  them  as  they  build  on  their  vision. " 

Background: 

Trucking  operators  rely  on  glider  kits  for  the  construction  of  affordable  and  reliable 
vehicles  which  in  turn  promote  economic  growth  and  job  stability.  A  well  assembled 
kit  gives  small  business  owners  the  ability  to  minimize  maintenance  downtime  and 
provides  their  drivers  with  important  safety  features  as  they  drive  across  the 
country.  The  gliders  lower  the  cost  of  truck  ownership  compared  to  a  factory- 
produced  vehicle,  allowing  small  business  owners  to  continue  operating  efficiently 
with  the  highest  quality  trucks,  without  the  added  cost  of  purchasing  a  new  vehicle. 

Fitzgerald  Glider  Kits  is  North  America's  largest  Glider  Kit  assembler  and 
specializes  in  installing  re-manufactured  main  components  of  trucks  into  a  new  cab. 
These  cabs  are  reliable  and  fuel  efficient,  and  provide  trucking  businesses  with  a 
more  cost-effective  way  of  doing  business.  In  some  cases,  the  gliders  can  save 
25%  off  the  sticker  price  of  a  new  truck  and  possess  better  fuel  economy.  The 
company  is  based  in  central  Tennessee  and  produces  more  than  3,500  trucks  per 
year,  offering  various  models  of  household  name  brands.  Still  owned  and  operated 
by  Robert  Fitzgerald,  Tommy  Fitzgerald  Jr.  and  associate  Nick  Bresaw,  Fitzgerald 
Glider  Kits  has  facilities  in  six  locations  across  the  Upper  Cumberland  region. 

In  July  2015,  Congressman  Black  introduced  and  successfully  passed  H.  Arndt. 

630.  an  amendment  to  the  Department  of  the  Interior,  Environment,  and  Related 
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Agencies  Appropriations  Act  that  would  prohibit  the  EPA  from  applying  its  proposed 
“Phase  2  rules”  on  greenhouse  gas  emissions  standard  for  medium  and  heavy  duty 
trucks  to  glider  kits.  H.  Arndt.  630  would  prohibit  the  EPA  from  extending  the  rule  to 
glider  kits  as  they  were  wrongly  labeled  as  “new  vehicles.”  The  amendment  passed 
the  House  by  voice  vote. 

Click  HERE  to  view  the  EPA's  press  release. 

### 

Congressman  Diane  Black  represents  Tennessee’s  6th  Congressional  District.  A 
nurse  for  more  than  40  years,  she  serves  as  Chairman  of  the  House  Budget 
Committee  and  a  member  of  the  Ways  and  Means  Committee. 


- Original  Message - 

From:  Wayne  Nastri  [mailto:wnastri@aqmd.gov] 

Sent:  Wednesday,  August  23,  2017  4:23  PM 

To:  Charmley,  William  <charmlev .william@epa.gov> 

Cc:  Philip  Fine  <pftne@aqmd.gov>;  Jill  Whynot  < JWhynot@aqmd.gov>: 
mmiyasato@aqmd.gov:  Denise  Whitcher  <D Whitcher@aqmd .  gov> 
Subject:  Proposed  "glider"  reconsideration 


Hi  Bill, 


I  hope  this  email  finds  you  well.  I  read  with  some  concern  last  week  that  the  Agency  may 
be  reconsidering  action  with  regard  to  the  "Gliders".  Could  you  please  send  me  information 
relative  to  this  issue  as  this  has  the  potential  to  have  significant  impacts  in  our  region. 
Thanks  and  I  look  forward  to  hearing  from  you. 


Wayne  Nastri 
Executive  Officer 

South  Coast  Air  Quality  Management  District  Sent  from  my  iPhone 
<EMA,  2017  08  21  PRC  GHG  Phase  2  Revisit  Press  Release.pdf> 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Jackson,  Ryan[jackson. ryan@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

From:  Rasto  Brezny 

Sent:  Wed  9/6/201 7  1 :39:22  AM 

Subject:  MECA  comments  in  response  to  the  Reconsideration  of  the  Glider  Vehicle  Provision  of  the 
Phase  2  Heavy-Duty  Rule 

MECA  letter  on  EPA  Glider  Reconsideration  090517.pdf 


To:  The  Honorable  E.  Scott  Pruitt 


Please  find  attached  the  comments  of  the  Manufacturers  of  Emission  Controls  Association  in 
response  to  the  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled 
“Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Final  Rule”  to  Gliders.  MECA  would  welcome  the  opportunity 
to  meet  with  you  and  your  staff  in  the  near  future  to  address  any  questions  that  you  may  have 
regarding  our  comments. 


Sincerely, 


Rasto  Brezny,  PhD 
Executive  Director 

Manufacturers  of  Emission  Controls  Association 

2200  Wilson  Blvd.  Suite  310 

Arlington,  VA  22201 

202-296-4797  ext.  106 

Cell:  301-717-3628 

rbrezny@meca.org 

www.meca.org 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Glen  Kedzie 

Sent:  Mon  12/4/2017  6:56:44  PM 

Subject:  My  testimony  from  today 

Glider  KitTestimonv  Final.. docx 

Glen 


Sent  from  my  Verizon,  Samsung  Galaxy  smartphone 


Disclaimer 

NOTICE:  This  e-mail  message  and  any  attachments  to  it  contain  confidential  information  and  are  intended  solely  for 
the  use  of  the  individual(s)  or  entities  to  which  it  is  addressed.  If  you  are  not  the  intended  recipient,  or  an 
employee  or  agent  responsible  for  delivering  this  message  to  the  intended  recipient,  you  are  hereby  notified  that 
you  are  prohibited  from  reviewing,  retransmitting,  converting  to  hard  copy,  copying,  disseminating,  or  otherwise 
using  in  any  manner  this  e-mail  or  any  attachments  to  it.  If  you  have  received  this  message  in  error,  please  notify 
the  sender  by  replying  to  this  message  and  delete  it  from  your  computer. 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Philip  Fine[pfine@aqmd.gov];  Jill  Whynot[JWhynot@aqmd.gov]; 

mmiyasato@aqmd.gov[mmiyasato@aqmd.gov];  Denise  Whitcher[DWhitcher@aqmd.gov];  Grundler, 
Christopher[grundler.christopher@epa.gov] 

From:  Wayne  Nastri 

Sent:  Thur  8/24/2017  4:17:26  PM 

Subject:  Re:  Proposed  "glider"  reconsideration 

Thanks  Bill  for  your  quick  response  and  all  the  information.  I  will  keep  you  apprised  of  our  activities 
related  to  this  issue.  Ail  my  best, 

Wayne  Nastri 
Executive  Officer 

South  Coast  Air  Quality  Management  District 
Sent  from  my  iPhone 

>  On  Aug  24,  2017,  at  8:56  AM,  Charmley,  William  <charmley.william@epa.gov>  wrote: 

> 

>  Dear  Wayne, 

> 

>  Last  week  on  Thursday  EPA  made  an  announcement  regarding  the  heavy-duty  glider  vehicle  and  glider 
kit  regulations  that  we  established  in  EPA's  2016  Final  Rule  for  the  Heavy-duty  Phase  2  program. 

> 

>  In  response  to  a  petition  from  3  companies  who  assemble  and  sell  heavy-duty  gliders,  EPA 
Administrator  Pruitt  sent  a  letter  to  the  petitioner's  stating  that  based  on  the  issues  they  have  raised,  EPA 
intends  to  revisit  the  EPA  requirements  for  glider  vehicles  and  glide  kits  established  in  the  Phase  2  final 
rule,  and  EPA  will  develop  and  issue  a  notice  of  proposed  rulemaking  (NPRM)  to  revisit  the  program. 

EPA  has  made  no  announcements  regarding  the  timing  of  this  new  NPRM. 

> 

>  Attached  is  the  petition  from  the  3  companies,  and  EPA's  response  letter.  All  of  this  information  is 
available  on  EPA's  web  site.  I  have  also  included  the  language  in  the  House  Appropriations  Committee 
report  from  July  that  discussed  this  topic,  and  which  asked  EPA  to  study  gliders  in  more  detail  and  issue  a 
report.  That  bill  has  not  been  passed  into  law.  In  the  committee  report,  they  note  that  the  Committee  has 
supported  EPA's  efforts  under  the  DERA  program  to  clean  up  older  diesels,  and  they  recognize  that 
gliders  go  in  the  opposite  direction. 

> 

>  I  will  also  send  you  a  second  email  that  contains  press  releases  we  saw  last  week  from  a  few  various 
stakeholders  -  including  Congresswoman  Black  from  Tennessee,  the  American  Trucking  Association,  and 
the  Truck  and  Engine  Manufacturers  Association.  Note  that  both  ATA  and  EMA  also  discuss  EPA's 
announcement  from  last  week  to  re-look  at  the  trailer  program  established  in  the  heavy-duty  Phase  2  rule. 
Please  let  me  know  if  you  would  like  more  information  on  that  topic. 

> 

>  I  will  also  send  you  the  assessment  EPA  did  in  the  heavy-duty  Phase  2  final  rule  regarding  the  potential 
impacts  of  glider  vehicles  on  NOx  and  PM  emissions  and  the  potential  public  health  impacts  from  gliders. 

> 

>  Please  let  Chris  or  I  know  if  there  is  additional  information  we  can  provide. 

> 

>  Best  regards, 

> 

>  Bill  Charmley 

> 

> 

> 

> 

>  — Original  Message — 

>  From:  Wayne  Nastri  [mailto:wnastri@aqmd.gov] 
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>  Sent:  Wednesday,  August  23,  2017  4:23  PM 

>  To:  Charmiey,  William  <charmley.wiliiam@epa.gov> 

>  Cc:  Philip  Fine  <pfine@aqmd.gov>;  Jill  Whynot  <JWhynot@aqmd.gov>;  mmiyasato@aqmd.gov; 
Denise  Whitcher  <DWhitcher@aqmd.gov> 

>  Subject:  Proposed  "glider"  reconsideration 

> 

>  Hi  Bill, 

> 

>  I  hope  this  email  finds  you  well.  I  read  with  some  concern  last  week  that  the  Agency  may  be 
reconsidering  action  with  regard  to  the  "Gliders".  Could  you  please  send  me  information  relative  to  this 
issue  as  this  has  the  potential  to  have  significant  impacts  in  our  region.  Thanks  and  I  look  forward  to 
hearing  from  you. 

> 

>  Wayne  Nastri 

>  Executive  Officer 

>  South  Coast  Air  Quality  Management  District  Sent  from  my  iPhone 

>  <Fitzgerald  et  al  petition  for  reconsideration  of  EPA's  glider  kit  regula....pdf> 

>  <Signed  -  Letter  to  Fitzgerald  -  Gliders. pdt> 

>  <House  Appropriations  Committee's  Report,  FY2018  Interior-Enviornment  App....pdf> 
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To:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov];  Orlin, 
David[Oriin. David@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  Mylan, 

Christopher[Mylan. Christopher@epa.gov] 

From:  Sutton,  Tia 

Sent:  Mon  1/8/2018  7:22:32  PM 

Subject:  FW:  From  Greenwire  --  AIR  POLLUTION:  States  threaten  to  sue  EPA  over  truck  rule  redo 

FYI — 


States  threaten  to  sue  EPA  over  truck  rule  redo 

Camille  von  Kaenel,  E&E  News  reporter 
Published:  Monday,  January  8,  2018 

A  dozen  states  say  they  are  prepared  to  take  U.S.  EPA  to  court  over  its  proposal 
to  repeal  part  of  a  rule  meant  to  further  limit  emissions  from  trucks. 

The  attorneys  general  of  California,  Connecticut,  Illinois,  Maryland, 
Massachusetts,  New  Mexico,  New  York,  North  Carolina,  Oregon,  Pennsylvania, 
Vermont  and  Washington  called  EPA's  proposal  to  exempt  glider  kits  from 
greenhouse  gas  regulations  "unlawful  and  irresponsible." 

Glider  kits  are  new  truck  frames  paired  with  old  engines  that  cost  less  than 
trucks  in  compliance  with  modern  emissions  regulations. 

EPA  Administrator  Scott  Pruitt  proposed  to  exempt  the  glider  kits,  which  would 
have  been  regulated  for  the  first  time  under  an  Obama-era  rule,  after  meeting 
with  a  key  manufacturer,  Fitzgerald  Glider  Kits. 

The  repeal  is  opposed  by  the  wider  trucking  industry,  environmentalists  and 
public  health  advocates  (Greenwire,  Nov.  27,  2017).  Glider  kits  can  pollute  up  to 
20  to  40  times  more  than  a  modern-day  truck,  according  to  an  analysis  by  EPA 
staff. 

"Ignoring  its  own  robust  scientific  evidence  and  myriad  factual  findings 
underpinning  the  Glider  Rule  that  demonstrate  the  harm  to  public  health  and 
welfare  caused  by  glider  emissions  has  legal  consequence  for  EPA's  Proposed 
Repeal,"  the  attorneys  general  wrote  in  their  letter. 

"If  EPA  Administrator  Scott  Pruitt  decides  to  neglect  this  legal  responsibility  by 
doing  away  with  the  Glider  Rule,  we  are  prepared  to  take  any  and  all  action  to 
protect  the  air  our  children  breathe  and  the  vitality  and  level  playing  field  of  the 
trucking  industry,  an  important  sector  of  our  economy,”  said  California  Attorney 
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Genera!  Xavier  Becerra  (D),  who  led  the  coalition  of  states. 

The  public  comment  period  on  the  rollback  ended  on  Jan.  5. 

Want  to  read  more  stories  like  this? 

Click  here  to  start  a  free  trial  to  E&E  -  the  best  way  to  track  policy  and  markets. 

ABOUT  GREENWIRE  -  The  Leader  in  Energy  and  Environment  Hews 
Green  wire  is  written  and  produced  by  the  staff  of  E&E  News.  The  one-stop  source  for 
those  who  need  to  stay  on  top  of  all  of  today's  major  energy  and  environmental  action 
with  an  average  of  more  than  20  stories  a  day,  Greenwire  covers  the  complete  spectrum, 
from  electricity  industry  restructuring  to  Clean  Air  Act  litigation  to  public  lands 
management.  Greenwire  publishes  daily  at  1  p.m. 

E&E  News 

122  C  Street  NW  7th  Floor  Washington,  DC 
20001 

Phone:  202-628-6500  Fax:  202-737-5299 

www.eenews.net 

All  content  is  copyrighted  and  may  not  be  reproduced  or  retransmitted  without  the  express  consent  of  Environment 
&  Energy  Publishing,  LLC.  Click  here  to  view  our  privacy  policy. 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Simon,  Karl 

Sent:  Fri  8/18/2017  7:23:04  PM 

Subject:  Re:  Press  Release  from  Representative  Diane  Black  (Tennessee's  6th  District)  regarding 

glider  rule  announcement  from  yesterday 

Funny  I  didn't  read  the  letter  to  promise  an  outcome 
Sent  from  my  iPhone 

On  Aug  18,  2017,  at  9:57  AM,  Charmley,  William  <charmley. william@epa.gov>  wrote: 


https://black.house.gov/media/press-releases/epa-intends-roll-back-iob-killing-regulation- 

hurting-small-business-owners 

EPA  Intends  to  Roll  Back  Job 
Killing  Regulation  Hurting 
Small  Business  Owners 


August  17,  2017 
Press  Release 


Move  will  Save  Thousands  of  Jobs  Nationwide 
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Washington,  D.C.  -  Today,  the  Environmental  Protection  Agency  (EPA) 
announced  it  will  change  a  crippling  Obama-era  regulation  that  threatens  to  shut 
down  the  U.S.  glider  kit  industry.  Without  immediate  action,  the  rule  will  devastate 
these  small  and  medium-sized  manufacturers,  costing  thousands  of  jobs  in 
Tennessee  alone. 

Glider  kits  are  used  to  refurbish  wrecked  or  unsafe  highway  tractors,  and  are  often 
far  more  cost  effective  for  the  fleets  of  small  business  owners  who  are  unable  to 
buy  all  new  vehicles.  Known  as  the  ''Phase  2  Rule."  the  Obama-era  regulation 
would  cap  a  manufacturer’s  production  at  300  glider  kits  per  year  by  January  2019, 
a  small  fraction  of  the  current  production  level.  Ending  the  production  of  these  high 
quality,  safe  and  efficient  vehicles  will  result  in  a  direct  loss  of  approximately  20,000 
jobs  nationwide.  On  a  broader  scale,  an  independent  study  found  that  the  economic 
impact  of  this  rule  could  exceed  a  conservative  estimate  of  $1  billion  nationwide. 

Congressman  Diane  Black  (R-TN-06)  released  the  following  statement: 

"The  Obama  administration's  rule  not  only  ignores  the  benefits  of  gliders,  it  destroys 
an  entire  industry.  To  say  that  I  am  grateful  for  the  hard  work  of  Administrator  Pruitt 
and  his  team  is  an  understatement.  Tennesseans  deeply  value  the  work  ethic  that 
those  in  this  industry  exemplify,  and  it  is  with  great  pride  that  we  can  count  this  as  a 
victory  for  communities  across  our  state.  I  applaud  the  Administrator  for  recognizing 
the  harmful  effects  this  overreaching  regulation  would  have  on  thousands  of 
families  dependent  on  this  trade  as  a  way  of  life.” 

Following  the  announcement,  EPA  Administrator  Scott  Pruitt  said,  “EPA  is 
committed  to  revisiting  rules  that  may  not  fall  under  the  Agency’s  jurisdiction  and 
have  negative  impacts  on  businesses  across  the  country.  By  revisiting  these 
provisions,  we  are  allowing  all  stakeholders  to  share  their  concerns  and  the  Agency 
to  explore  the  full  impact  of  these  rules.  ” 

Glider  kit  manufacturers  such  as  Fitzgerald  Glider  Kits,  Harrison  Truck  Centers  and 
Indiana  Phoenix,  have  argued  that  despite  the  previous  Administration’s  stated  goal 
to  reduce  greenhouse  gas  emissions,  the  EPA  did  not  perform  any  actual  testing  to 
analyze  the  environmental  impact  of  remanufactured  engines  and  gliders  compared 
to  new,  or  Original  Equipment  Manufacturer  (“OEM”),  vehicles.  Instead,  it  relied  on 
unsubstantiated  assumptions  about  the  number  of  older  engines  used  in  gliders 
and  their  emissions. 

This  argument  was  confirmed  in  a  2016  study  by  Tennessee  Tech  University.  The 
study  tested  emissions  from  thirteen  vehicles  and  concluded  that  remanufactured 
engines  performed  equally  as  well  as  the  OEM  engines  when  compared  with  the 
2010  EPA  emissions  standards.  “This  study  demonstrates  that  the  so-called  data 
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the  EPA  relied  upon  was  based  on  unsupported  assumptions  rather  than  true 
science,” said  Congressman  Black. 

Impact  on  Glider  Kit  Manufacturers 

In  Tennessee,  Fitzgerald  Glider  Kits  was  founded  in  1989  by  Tommy  Fitzgerald  Sr. 
and  his  brother,  Ricky,  beginning  in  a  single  bay  facility  located  in  Pall  Mall.  Thirty 
years  later,  the  company  has  expanded  to  six  counties  in  Tennessee,  with  facilities 
covering  roughly  750,000  square  feet  and  500  employees  in  Tennessee  alone. 

“On  behalf  of  my  family  and  the  terrific  employees  at  Fitzgerald  Glider  Kits,  I  want  to 
thank  Congressman  Black  and  Administrator  Pruitt  for  their  leadership  on  this  issue 
and  genuinely  caring  for  the  concerns  of  small  businesses  like  ours, "  said  Tommy 
Fitzgerald  Sr.  "There  is  a  way  to  strike  a  rational  balance  between  environmental 
concerns  and  jobs,  but  this  rule  is  not  it.  The  EPA’s  announcement  should  inspire 
small  businesses  everywhere.  ” 

“The  Fitzgerald  family  is  very  grateful  for  Congressman  Black’s  dedication  and 
leadership  on  the  glider  issue  dating  back  to  2015.  The  Congressman’s  recognition 
of  the  potentially  adverse  impact  of  a  misinformed  rule  on  thousands  of  jobs  in  rural 
areas  of  the  Upper  Cumberland  Region  and  the  tens  of  thousands  of  jobs  nationally 
demonstrates  her  commitment  to  helping  preserve  and  create  American  jobs,  ”  said 
Fitzgerald  Sr. 

The  EPA’s  announcement  today  follows  voiced  concerns  by  stakeholders  and 
business  owners,  like  Fitzgerald,  regarding  the  impact  these  regulations  would 
have  on  their  industries.  Congressman  Black  has  worked  alongside  Fitzgerald 
Trucking  since  2015  to  ensure  that  the  restrictions  are  not  enforced. 

"The  Fitzgerald  family  has  become  part  of  our  own  family  in  Washington.  They  have 
the  ability  to  bring  businesses  and  jobs  to  the  small,  rural  areas  of  Tennessee  and 
have  changed  the  lives  of  countless  families, "  said  Congressman  Black.  "It  is  my 
hope  that  this  action  by  Administrator  Pruitt  will  continue  that  legacy.  To  the 
Fitzgerald's,  this  business  is  far  more  than  making  a  dollar  -  it's  about  giving  back, 
and  I  am  proud  to  stand  next  to  them  as  they  build  on  their  vision. " 

Background: 

Trucking  operators  rely  on  glider  kits  for  the  construction  of  affordable  and  reliable 
vehicles  which  in  turn  promote  economic  growth  and  job  stability.  A  well  assembled 
kit  gives  small  business  owners  the  ability  to  minimize  maintenance  downtime  and 
provides  their  drivers  with  important  safety  features  as  they  drive  across  the 
country.  The  gliders  lower  the  cost  of  truck  ownership  compared  to  a  factory- 
produced  vehicle,  allowing  small  business  owners  to  continue  operating  efficiently 
with  the  highest  quality  trucks,  without  the  added  cost  of  purchasing  a  new  vehicle. 
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Fitzgerald  Glider  Kits  is  North  America's  largest  Glider  Kit  assembler  and 
specializes  in  installing  re-manufactured  main  components  of  trucks  into  a  new  cab. 
These  cabs  are  reliable  and  fuel  efficient,  and  provide  trucking  businesses  with  a 
more  cost-effective  way  of  doing  business.  In  some  cases,  the  gliders  can  save 
25%  off  the  sticker  price  of  a  new  truck  and  possess  better  fuel  economy.  The 
company  is  based  in  central  Tennessee  and  produces  more  than  3,500  trucks  per 
year,  offering  various  models  of  household  name  brands.  Still  owned  and  operated 
by  Robert  Fitzgerald,  Tommy  Fitzgerald  Jr.  and  associate  Nick  Bresaw,  Fitzgerald 
Glider  Kits  has  facilities  in  six  locations  across  the  Upper  Cumberland  region. 

In  July  2015,  Congressman  Black  introduced  and  successfully  passed  H.  Arndt. 
630,  an  amendment  to  the  Department  of  the  Interior,  Environment,  and  Related 
Agencies  Appropriations  Act  that  would  prohibit  the  EPA  from  applying  its  proposed 
“Phase  2  rules”  on  greenhouse  gas  emissions  standard  for  medium  and  heavy  duty 
trucks  to  glider  kits.  H.  Arndt.  630  would  prohibit  the  EPA  from  extending  the  rule  to 
glider  kits  as  they  were  wrongly  labeled  as  “new  vehicles.”  The  amendment  passed 
the  House  by  voice  vote. 

Click  HERE  to  view  the  EPA's  press  release. 

### 

TFtTTT 

Congressman  Diane  Black  represents  Tennessee’s  6th  Congressional  District.  A 
nurse  for  more  than  40  years,  she  serves  as  Chairman  of  the  House  Budget 
Committee  and  a  member  of  the  Ways  and  Means  Committee. 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Burch,  Julia[Burch.Julia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Kataoka, 

Mark[Kataoka. Mark@epa.gov] 

From:  Orlin,  David 

Sent:  Thur  1/18/2018  11:01:06  PM 

Subject:  RE:  SAB  form  for  the  MTE 

EPA  action  description  for  SAB  Glider  Repeai+do.docx 

MTE  Reconsideration  SAB  EPA  action  description  annotated  Template+do.docx 


Ex.  5  -  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Sargeant,  Kathryn 

Sent:  Thursday,  January  18,  2018  3:27  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 
Cc:  Burch,  Julia  <Burch.Julia@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Subject:  SAB  form  for  the  MTE 


Bill  is  reviewing  this  but  I  thought  you  might  want  to  see  this  in  parallel,  since  time  is  short 
(they’re  due  to  OAPPS  tomorrow). 


From:  Moran,  Robin 

Sent:  Thursday,  January  18,  2018  1:43  PM 

To:  Charmley,  William  <charmlev.wilIiam@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathryn@epa.  gov> 

Cc:  Lieske,  Christopher  <lieske.christopher@,epa.gov>;  Olechiw,  Michael 

<olechiw.miehael@epa.gov>;  Helfand,  Gloria  <helfand.gloria@epa.gov>:  Cherry,  Jeff 
<Cherry . Jeff@.epa. gov>:  Sherwood,  Todd  <sherwood.todd@,epa.gov> 

Subject:  SAB  form  for  the  MTE 


Bill  and  Kathryn, 
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Ex.  5  -  Deliberative  Process 


Thanks, 

Robin 

Robin  Moran 
Senior  Policy  Advisor 

U.S.  EPA,  Office  of  Transportation  and  Air  Quality 
2000  Traverwood  Dr. 

Ann  Arbor,  MI  48105 
(734)  214-4781  (phone) 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Yanca,  Catherine[yanca.catherine@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov];  Burch, 
Julia[Burch.Julia@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov];  Millett, 
John[Millett.John@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov] 

Cc:  Myian,  Christopher[Mylan. Christopher@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Tue  10/24/2017  12:20:53  PM 

Subject:  Clips  related  to  the  HD  OMB  upload 


EPA  plans  to  repeal  emission  standards  for  truck  components 


By  Juliet  Eilperin.  Washington  Post  t  7  piyf 

The  Environmental  Protection  Agency  is  seeking  to  repeal  tighter  emissions  standards 
for  truck  components,  a  rule  adopted  in  the  final  months  of  the  Obama  administration 
aimed  at  controlling  traditional  air  pollutants  as  well  as  greenhouse-gas  emissions  linked 
to  climate  change. 

EPA  Administrator  Scott  Pruitt,  who  privately  met  in  May  with  the  manufacturer  that 
stands  to  benefit  most  from  the  rule’s  repeal,  suggested  in  August  that  he 
would  reexamine  the  rule  “in  light  of  the  significant  issues  raised”  and  see  whether  it  is 
consistent  with  the  agency’s  authority  under  the  Clean  Air  Act. 

The  Office  of  Management  and  Budget  has  posted  a  notice  saying  that  on  Saturday  it 
received  the  proposal  to  rescind  the  rule.  Asked  about  the  regulation,  EPA  spokesman 
Michael  Abboud  said  in  an  email,  “EPA  does  not  comment  on  items  under  interagency 
review.” 

Unlike  some  Obama-era  regulations,  the  rule,  which  is  scheduled  to  take  effect  Jan.  1, 
has  been  widely  embraced  by  the  trucking  industry. 

The  rule  applies  the  standards  now  used  for  heavy-duty  trucks  to  new  truck  components 
called  gliders  and  trailers.  A  glider,  or  body,  is  the  front  of  a  truck,  including  the  cab, 
which  fits  over  the  engine.  Trailers  are  the  storage  components  that  make  up  most  of 
the  length  of  a  truck. 

Trucking  companies  can  install  an  outdated  engine  into  a  new  truck  body  and  avoid 
regulations  that  would  apply  to  an  entirely  new  truck.  Engine  manufacturers  and  public 
health  advocates  are  in  favor  of  closing  that  loophole  and  applying  pollution  controls 
uniformly.  Heavy-duty  trucks  have  faced  tighter  emissions  standards  since  2004,  though 
they  have  become  more  stringent  over  time,  thereby  widening  the  gap  between  new 
ones  and  truck  bodies  that  contain  older  engines. 

On  Sept.  1 1 ,  executives  from  three  major  heavy-truck  and  engine  manufacturers  — 
Volvo  Group  North  America,  Cummins  and  Navistar  —  wrote  Pruitt  urging  him  not  to 
reopen  the  rule.  It  noted  that  the  three  companies  were  joining  with  the  Truck  and 
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Engine  Manufacturers  Association,  the  American  Trucking  Associations  and  the  Truck 
Rental  and  Leasing  Association  in  “voicing  their  concerns”  about  the  move. 

Glider  kits,  the  three  companies  argued  in  their  letter,  “should  not  be  used  for 
circumventing  purchase  of  currently  certified  power  trains.” 

Pruitt  met  at  EPA  headquarters  on  May  8  with  officials  from  Fitzgerald  Truck  Sales  .  the 
nation’s  largest  manufacturer  of  gliders,  according  to  his  schedule  .  Officials  from  the 
company,  which  has  lobbied  to  repeal  the  rule,  did  not  respond  to  a  call  requesting 
comment. 

When  the  rule  was  issued  last  fall,  the  EPA  estimated  that  gliders  and  trailers  using 
engines  manufactured  before  2002  produced  emissions  that  were  20  to  40  times  as 
high  as  those  of  trucks  built  today.  In  addition  to  greenhouse  gases,  exhaust  from  these 
heavy-duty  trucks  contains  more  nitrogen  oxide,  a  component  in  smog,  as  well  as  fine 
particulate  matter,  or  soot. 

“They  don’t  have  modern  pollution  controls  on  them,”  said  Paul  Billings,  senior  vice 
president  for  advocacy  at  the  American  Lung  Association.  “This  is  like  a  straight  pipe.” 

new  gliders  and  trailers  to  be  used  with  modern  engines  in  2017  alone  would  prevent 
between  350  and  1,600  premature  deaths  over  the  lifetime  of  these  vehicles,  since  soot 
and  other  air  pollutants  contribute  to  lung  and  heart  disease. 

The  nitrogen  oxide  and  soot  that  would  continue  to  be  released  if  the  glider  rule  was 
eliminated  would  be  equivalent  to  repealing  the  most  recent  carbon  rules  for  cars  and 
light  trucks  or  existing  power  plants,  according  to  EPA  analyses. 

In  his  statement  in  August,  Pruitt  said  the  agency  intends  “to  initiate  a  rulemaking 
process  that  incorporates  the  latest  technical  data  and  is  wholly  consistent  with  our 
authority  under  the  Clean  Air  Act.” 

But  Frank  O’Donnell,  president  of  the  advocacy  group  Clean  Air  Watch,  said  the  EPA 
had  used  up-to-date  data  to  fashion  a  rule  that  ensured  all  the  major  truck 
manufacturers  were  on  a  level  playing  field. 

“Now,  this  would  reinstate  a  loophole  that  would  essentially  go  back  to  dirty  old  engines 
in  a  new  frame,”  O’Donnell  said. 


Feds  considering  repeal  of  EPA  emissions  rule  for  trucks 


THE  HILL,  DEVIN  HENRY  -  10/23/17  04:11  PM  EOT  301 
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The  Trump  administration  is  considering  repealing  an  Environmental  Protection  Agency 
(EPA)  rule  limiting  emissions  from  truck  components. 

According  to  an  Office  of  Management  and  Budget  notice,  the  EPA  is  formally 
proposing  to  repeal  the  rule,  something  EPA  Administrator  Scott  Pruitt  said  in  August  he 
would  do. 

The  regulation,  an  Obama  administration  effort  to  cut  climate  change-causing  emissions 
from  the  transportation  sector,  aims  to  limit  pollution  from  trucks. 

The  rule  applies  to  gliders,  which  are  medium-  and  heavy-duty  trucks  assembled  using 
refurbished  powertrains  and  new  truck  parts  called  “glider  kits,”  which  are  also  subject  to 
the  regulation.  Obama’s  EPA  aimed  to  apply  emissions  standards  for  new  motor 
vehicles  and  engines  to  the  refurbished  gliders. 

But  industry  groups  and  the  manufacturing  sector  oppose  the  rule,  saying  it  would  hurt 
producers  and  “effectively  destroy  the  glider  industry,”  manufacturers  wrote  in  a  petition 
with  the  EPA  in  July. 

In  August,  Pruitt  said  the  agency  would  reconsider  the  regulation  “in  light  of  the 
significant  issues  raised,”  before  it  takes  effect  next  year. 

Greens  and  public  health  groups  support  the  rule.  In  a  Monday  statement,  the  American 
Lung  Association  said  the  EPA  had  issued  “another  devastating  blow  to  air  quality  and 
public  health,  giving  older  dirty  heavy-duty  trucks  a  license  to  pollute  the  air  we  all 
breathe  with  nitrogen  oxides  and  particulate  matter  that  can  cause  asthma  attacks,  lung 
cancer  and  premature  death  —  as  well  as  carbon  pollution  that  causes  climate  change.” 

The  EPA  is  targeting  other  Obama-era  regulations  on  transportation  sector  emissions 
as  well.  President  Trump  in  March  directed  the  agency  to  roll  back  fuel  economy  goals 
for  cars  between  model  years  2021  and  2025. 


EPA  Plans  To  Repeal  Parts  of  Truck  Greenhouse  Gas  Limits 


Posted  Oct.  23,  2017,  12:09  PM  Updated  Oct.  23,  2017,  6:37  PM 

By  Abbv  Smith.  BNA 

•  The  agency  is  moving  to  scrap  requirements  for  so-called  “glider  kits”  that  allow  for 
repurposing  of  old  engines 

•  Glider  kits  cheaper  than  new  trucks,  industry  says 

•  But  environmental  groups  say  the  glider  kits  emit  large  amounts  of  pollutants 
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The  regulatory  load  of  truck  manufacturers  could  get  a  little  lighter  as  the  EPA  mulls 
dropping  portions  of  the  Obama  administration’s  greenhouse  gas  standards  in  response 
to  an  industry  request. 

The  Environmental  Protection  Agency  sent  for  White  House  review  Oct.  20  a  proposal 
to  scrap  parts  of  Obama-era  greenhouse  gas  limits  for  heavy-duty  trucks.  The  proposal 
would  repeal  emissions  requirements  for  glider  kits,  which  are  trucks  produced  without  a 
new  engine,  transmission,  or  rear  axle.  The  latter  equipment  is  then  installed  by  a  third 
party  and  often  includes  salvaged  parts. 

Joe  Rajkovacz,  director  of  governmental  affairs  and  communications  for  the  Western 
States  Trucking  Association,  said  the  EPA’s  move  to  reverse  the  glider  kits  provision 
represents  a  “small  step”  to  hold  the  agency  accountable.  The  association’s  1 ,100 
members  include  California’s  Dalton  Trucking. 

“It  is  a  breath  of  fresh  air  to  certainly  start  to  hear  a  more  reasonable  approach  is  going 
to  be  taken,  at  least  under  this  administration,”  Rajkovacz  told  Bloomberg  Environment. 

Industry  Met  With  Pruitt 

EPA  Administrator  Scott  Pruitt  announced  in  August  that  the  agency  would  reconsider 
portions  of  the  heavy-duty  truck  rule  related  to  both  glider  kits  and  trailers.  In  May,  Pruitt 
had  met  with  Tommy  Fitzgerald,  founder  of  Fitzgerald  Glider  Kits,  one  of  the  nation’s 
largest  makers  of  the  equipment,  to  discuss  the  rule.  During  that  meeting,  Fitzgerald  told 
Pruitt  the  rule  would  eliminate  hundreds  of  jobs,  according  to  a  detailed  calendar  of 
Pruitt’s  meetings  released  last  month  by  the  watchdog  group  American  Oversight. 

Fitzgerald  Glider  Kits  did  not  respond  to  a  request  for  comment. 

It  is  unclear  whether  the  EPA’s  proposal  also  would  repeal  requirements  for  truck 
trailers — though  Rajkovacz  is  optimistic  the  agency’s  glider  kits  proposal  signals  it  will 
also  move  to  scrap  trailer  requirements.  The  Truck  Trailer  Manufacturers  Association 
has  sued  the  EPA  over  its  decision  to  regulate  trailers  for  the  first  time  as  part  of  the 
truck  emissions  standards. 

Nonetheless,  some  major  truck  industry  trade  groups  have  expressed  concerns  that  the 
EPA’s  reconsideration  of  the  standards  could  threaten  to  break  up  one  national  program 
if  California  maintains  its  own  standards  for  trailers  and  glider  kits. 

The  Truck  and  Engine  Manufacturers  Association  declined  comment  on  the  EPA’s 
recent  proposal,  but  a  spokesman  pointed  Bloomberg  Environment  to  the  group’s 
August  statement,  which  outlines  such  concerns.  That  association  represents  more  than 
two  dozen  companies  including  major  manufacturers  Daimler  Trucks  North  America 
LLC,  Caterpillar  Inc.,  Paccar  Inc.,  and  Navistar  Inc. 

Cost  Vs.  Emissions  Impacts 
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The  forthcoming  fight  over  the  EPA’s  efforts  to  reverse  the  glider  kit  provisions  will 
ultimately  center  around  arguments  of  cost  versus  public  health  and  emissions  impacts. 

As  part  of  the  EPA  standards  issued  in  2016,  classified  glider  kits  are  classified  as  “new” 
vehicles  and  required,  with  limited  exceptions,  that  a  repurposed  engine  be  equivalent 
to  the  model  year  of  the  truck’s  framework. 

That  would  effectively  eliminate  use  of  glider  kits,  which  are  cheaper  than  new  trucks, 
Rajkovacz  said. 

“If  you’re  raising  a  family  of  four  and  your  truck  is  the  tool  of  your  trade,  you  can  pencil 
out  to  do  the  glider  kit  with  the  older  engine.  It  just  doesn’t  make  environmentalists 
happy  because  of  the  higher  emissions,”  he  said. 

But  environmental  groups  that  support  the  Obama-era  regulation  point  to  the  large 
emissions  glider  kits  allow.  Dave  Cooke,  a  senior  vehicles  analyst  with  the  Union  of 
Concerned  Scientists,  told  Bloomberg  Environment  that  by  2025,  glider  vehicles  would 
be  releasing  more  emissions  in  one  year  than  the  entirety  of  what  was  released  due  to 
Volkswagen’s  emissions  cheating  scandal. 

Paul  Billings,  vice  president  for  policy  and  advocacy  for  the  American  Lung  Association, 
noted  the  EPA’s  own  data  said  up  to  1 ,600  premature  deaths  would  be  avoided  by 
controlling  emissions  of  glider  kits. 

“This  is  not  an  exemption.  This  is  literally  a  loophole  big  enough  to  drive  the  biggest, 
dirtiest  truck  you’ve  ever  seen  through,”  Billings  said. 

(This  story  has  been  updated  with  additional  reporting.) 


OMB  Begins  Review  Of  EPA  Proposal  To  Repeal  Glider  Truck  GHG  Limits 


InsideEPA  October  23,  2017 

The  White  House  Office  of  Management  &  Budget  (OMB)  is  beginning  its  pre-publication  review  of  a  draft  Trump  EPA 
proposal  to  repeal  greenhouse  gas  emission  reduction  requirements  for  so-called  “glider  kits”  that  were  included  in 
the  Obama  administration's  Phase  2  GHG  rule  for  medium-  and  heavy-duty  trucks. 

According  to  OMB's  website,  it  received  EPA's  draft  proposal  Oct.  20.  The  proposal  is  an  outgrowth  of  the  Trump 
administration's  reconsideration  of  the  heavy-duty  GHG  rule  as  it  pertains  to  glider  vehicles  and  trailers,  which  EPA 

announced  in  August. 

The  plan  appears  aimed  only  at  gliders,  which  are  incomplete  trucks  sold  without  powertrains  that  are  intended  to  be 
used  with  refurbished  engines,  it  is  not  clear  if  and  when  EPA  plans  to  move  forward  with  a  rule  regarding  GHG  limits 
for  trailers,  which  the  Obama  EPA  regulated  for  the  first  time  in  its  Phase  2  rulemaking. 
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The  agency  does  not  have  a  description  of  the  rulemaking  on  its  website.  The  title  of  the  proposal  is,  “Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits.” 

Both  the  glider  and  trailer  manufacturing  sectors  say  EPA  lacks  authority  to  regulate  their  equipment  at  all,  arguing 
the  products  are  not  self-propelled  “motor  vehicles”  subject  to  Clean  Air  Act  limits.  The  Obama  EPA  disagreed  with 
those  claims,  and  ultimately  regulated  the  equipment  in  its  Phase  2  regulation. 

Citing  those  legal  claims,  both  sectors  petitioned  EPA  to  reconsider  aspects  of  the  rule  that  apply  to  their  sectors,  in 
addition,  a  trailer  manufacturer  group  is  pursuing  a  lawsuit  against  the  rule,  and  has  asked  an  appellate  court  to 
pause  those  requirements  after  EPA  refused  to  take  that  step  when  it  granted  the  reconsideration  petitions. 

GHG  cuts  tied  to  the  trailer  standards  are  estimated  to  provide  up  to  9  percent  of  the  rule's  overall  emission 
reductions.  It  is  not  clear  how  much  of  the  rule's  emission  cuts  could  be  at  risk  if  the  agency  scraps  the  standards  for 
gliders.  That  sector  is  not  a  major  portion  of  the  market  but  has  been  growing  in  recent  years. 

The  broader  trucking  industry  has  opposed  reopening  the  requirements,  and  some  officials  are  questioning  why  the 
business-friendly  Trump  administration  is  responding  to  complaints  from  the  relatively  smaller  sectors,  rather  than 
listening  to  advice  from  the  vast  majority  of  the  trucking  industry,  which  supports  the  current  regulation  as  a  whole. 

One  trucking  industry  source  notes  that  some  parties  stayed  neutral  on  provisions  in  the  current  truck  GHG  rule  that 
phased-in  standards  for  gliders,  which  can  have  20-40  times  the  emissions  of  a  new  truck. 

The  glider  industry  “had  to  resurrect  [the  issue]  now,  so  I  think  they  need  to  be  careful  what  they  ask  for,  because  the 
folks  that  stayed  neutral  may  not  this  time,”  the  source  warns,  arguing  the  kits  are  being  “abused”  because  they  were 
originally  intended  only  to  replace  trucks  damaged  in  an  accident  but  have  now  become  a  “cottage  industry”  that  is 
growing  quickly. 

Meanwhile,  truckers  who  buy  new  vehicles  “are  paying  so  much  more”  for  their  vehicles,  in  part  to  “offset  the  gunk 
[the  glider  kits]  put  out.” 

Pending  Repeal 

Repealing  GHG  limits  for  gliders  could  cause  two  concerns  for  other  truck  makers. 

First,  it  is  not  clear  whether  EPA  would  shift  the  compliance  burden  that  otherwise  would  have  been  borne  by  glider 
vehicles  onto  manufacturers  of  traditional  vehicles,  or  whether  the  agency  would  reduce  the  overall  amount  of 
emissions  that  the  rule  would  cut. 

Second,  the  move  could  give  gliders  an  edge  in  the  market  because  they  would  face  no  costs  to  comply  with  the  rule 
while  other  truck  manufacturers  would  continue  to  face  significant  compliance  costs. 

Environmental  groups,  which  have  charged  that  gliders  take  advantage  of  a  regulatory  “loophole,”  are  almost  certain 
to  oppose  any  EPA  move  to  soften  requirements  for  the  vehicles  out  of  concern  that  the  rule's  overall  GHG  benefits 
might  be  reduced. 

The  glider  “kits”  allow  older,  refurbished  engines  to  be  installed  that  do  not  meet  current  emission  requirements,  in 
addition  to  its  claim  that  the  kits  are  not  self-propelled  vehicles,  the  glider  industry  also  argues  that  fully  assembled 
glider  vehicles  are  not  “new”  trucks.  EPA's  authority  under  air  act  section  202  is  limited  to  new  vehicles. 

However,  EPA  wanted  to  include  them  in  the  regulation  because  their  emissions  can  be  20-40  times  higher  than  state- 
of-the-art  engines,  according  to  agency  data.  The  agency  has  predicted  that  the  growing  glider  sector  could  add  as 
many  as  10,000  trucks  annually  -  data  the  glider  sector  questioned  in  its  petition  for  the  agency  to  reconsider  the 
truck  GHG  rule's  standards  for  gliders. 

The  rule  allows  a  limited  number  of  gliders  with  old  engines  to  continue  to  come  to  market  and  requires  the 
manufacturers  to  move  to  newer  technology  over  time.  The  limited  numbers  seek  to  halt  any  efforts  by  fleets  to 
circumvent  the  phase  2  rules  and  continue  to  buy  cheaper,  higher-emitting  emissions  technology.  --  Lee  Logan 
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(lloqan@iwpnews.com) 
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To:  Burch,  Julia[Burch.Julia@epa.gov];  Hengst,  Benjamin[Hengst. Benjamin@epa.gov];  Sutton, 

Tia[sutton. tia@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Orlin,  David[Orlin. David@epa.gov]; 
Kataoka,  Mark[Kataoka. Mark@epa.gov];  Charmley,  William[charmley. william@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Fri  10/27/2017  6:30:36  PM 

Subject:  RE:  ICYMI:  D.C.  Circuit  blocks  EPA  emission  rules  for  trailers 


Thanks! 


From:  Burch,  Julia 

Sent:  Friday,  October  27,  2017  1:24  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka, 
Mark  <Kataoka.Mark@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 

Subject:  ICYMI:  D.C.  Circuit  blocks  EPA  emission  rules  for  trailers 


https://www.eenews.net/greenwire/20 1 7/ 1 0/2 7/ s  tori  e  s  / 1 06006491 5 


TRANSPORTATION 

D.C.  Circuit  blocks  EPA  emission  rules  for  trailers 


Camille  von  Kaenel.  E&E  News  reporter 
Published:  Friday,  October  27,  2017 
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The  U.S.  Court  of  Appeals  for  the  District  of  Columbia  Circuit  has  agreed  to  stay  emissions  rules  for  truck-trailers, 
which  would  have  started  in  January  2018,  as  the  Trump  administration  moves  to  repeal  them.  falco/Pixabay 

The  U.S.  Court  of  Appeals  for  the  District  of  Columbia  Circuit  has  stayed  U.S.  EPA  emission  rules  for 
trailers,  which  the  Trump  administration  is  seeking  to  roll  back. 

The  D.C.  Circuit  agreed  with  the  Truck  Trailer  Manufacturers  Association  Inc.  to  block  the  rules  pending 
review.  The  requirements  would  have  started  in  January  2018. 

EPA  sent  a  proposal  to  repeal  provisions  of  its  fuel  efficiency  rules  for  large  trucks  that  cover  trailers  to 
the  White  House  Office  of  Management  and  Budget  last  week  (Greenw/re,  Oct.  23).  It  also  proposed  to 
eliminate  rules  for  glider  kits,  which  are  new  truck  frames  combined  with  refurbished  engines. 

The  provisions  are  part  of  a  suite  of  regulations  finalized  under  the  Obama  administration  last  October 
that  cover  all  heavy-duty  trucks,  from  school  buses  to  18-wheelers. 

They  were  expected  to  avoid  1.1  billion  metric  tons  of  carbon  dioxide  emissions  by  2027  and  scheduled  to 
gradually  increase  in  stringency  from  2018-2027  through  standards  for  tire  resistance,  tire  inflation  and 
pressure,  and  aerodynamic  technologies.  EPA's  mandates  would  have  covered  trailers  for  the  first  time  in 
federal  history  starting  in  2018. 

The  Truck  Trailer  Manufacturers  Association  argued  the  agency  did  not  have  the  authority  to  regulate 
trailers  because  they  do  not  have  a  tailpipe  and  sued  in  December  2016. 

The  proposed  repeal  of  the  special  provisions  is  a  win  for  smaller  trucking  groups  like  TTMA  and 
Tennessee's  Fitzgerald  Glider  Kits,  which  scored  a  one-on-one  meeting  with  EPA  Administrator  Scott 
Pruitt  weeks  before  he  announced  a  review  of  the  rules. 

Larger  manufacturers  support  the  greenhouse  gas  rules  in  their  entirety  but  have  stayed  largely  silent  on 
EPA's  planned  rollback. 

Repeal  sets  up  a  fight  with  California,  which  has  vowed  to  move  forward  with  its  own  version  of  the  truck 
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standards,  including  trailer  mandates,  if  the  federal  government  turned  away. 

The  Golden  State  is  even  considering  enacting  tougher  rules  to  compensate  for  a  federal  weakening.  It 
would  likely  not  be  allowed  to  do  so,  however,  if  the  court  ruled  in  favor  of  TTMA  and  agreed  that  the 
Clean  Air  Act  does  not  cover  trailers. 

California  opposed  the  industry  request  for  the  stay,  along  with  seven  states  and  environmental  groups. 

"We  are  disappointed  that  the  court  allowed  a  delay  of  these  important  climate  and  public  health 
safeguards  that  save  truckers  and  families  hard  earned  money,"  said  Environmental  Defense  Fund 
general  counsel  Vickie  Patton. 

"Importantly,  the  EPA's  vital  limits  on  climate  pollution  from  freight  truck  engines,  a  major  and  rapidly 
growing  source  of  pollution,  remain  in  full  force  and  effect,"  she  said. 


Regards, 


Julia  Burch 

Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202-564-0961 
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To:  Charmley,  William[charmley.william@epa.gov];  Bunker,  Byron[bunker.byron@epa.gov]; 

Simon,  Karl[Simon. Karl@epa.gov];  Haugen,  David[haugen.david@epa.gov];  Brusstar, 
Matt[brusstar.matt@epa.gov];  Sargeant,  Kathryn[sargeant. kathryn@epa.gov];  Manners, 
Mary[manners.mary@epa.gov];  Moltzen,  MichaelfMoltzen. Michael@epa.gov];  Cook, 

Leila[cook. Ieila@epa.gov];  Blubaugh,  Jim[Biubaugh.Jim@epa.gov];  France, 
Jennifer[france.jennifer@epa.gov];  Levin,  David[Levin. David@epa.gov];  Dietrich, 

Gwen[Dietrich. Gwen@epa.gov];  Suarez,  Patricia[suarez.patricia@epa.gov];  Haley, 
Mike[Haiey.Mike@epa.gov];  Henning,  Julie[henning.julie@epa.gov];  Cohen, 

Janet[cohen. janet@epa.gov];  Watkins,  Erica[Watkins. Erica@epa.gov];  Fowlkes, 

Sarahffowikes. sarah@epa.gov];  Patulski,  Meg[patulski. meg@epa.gov];  Barnes, 

Taryn[Barnes. Taryn@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Birgfeid,  Erin[Birgfeld. Erin@epa.gov]; 

Argyropoulos,  Paul[Argyropoulos. Paul@epa.gov];  Mylan,  Christopher[Mylan. Christopher@epa.gov]; 
Burch,  Julia[Burch. Julia@epa.gov];  Boylan,  Thomas[boylan. thomas@epa.gov] 

From:  Sutton,  Tia 

Sent:  Mon  11/6/2017  9:45:33  PM 

Subject:  Regs  &  Communications  Trackers  for  the  week  of  November  6th 

Copy  of  OTAQ  IQ  Comm  Tracker.xlsx 

OTAQ  10  Reas  Tracker.xlsx 


Hi  everyone, 

Please  see  attached  for  this  week’s  Regs  and  Communications  Trackers.  Information  on 
Congressional  updates  and  hearings  will  be  sent  separately. 


Enjoy! 


-Tia 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Nelson, 

Brian[nelson. brian@epa.gov];  Sutton,  Tia[sutton .tia@epa.gov] 

From:  Parsons,  Christy 

Sent:  Thur  11/30/2017  4:54:26  PM 

Subject:  For  Review  (Requested  by  COB  Today):  Draft  Glider  Hearing  Panels 

Hearing  Panels  v3.xlsx 

Second  email  reply  to  parties  who  are  testifying  v2.docx 


Hi  Bill  and  Kathryn, 


Attached  for  your  review  is  a  draft  of  the  panel  assignments  for  the  glider  hearing  on  Monday. 


A  few  items  that  may  of  particular  interest  in  your  review: 


Ex.  5  -  Deliberative  Process 


EPA-1 9-01 26-A-000890 


ED  001620  00002031-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


After  I  hear  back  from  you,  I’ll  make  any  requested  changes  and  then  send  the  draft  panels  out  to 
registrants  with  the  draft  email  text  below  (also  attached  for  reference).  I’ll  also  send  another 
note  to  internal  team  members  with  day -of  logistics  info,  but  if  any  other  information  would  be 
useful  ahead  of  time,  then  please  let  me  know. 


Thanks! 

Christy 


Draft  Email  to  those  Registered  to  Testify: 


Ex.  5  -  Deliberative  Process 
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Thank  you  for  your  participation  in  this  important  event. 
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Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


Tel:  734.214.4243 

E-m ail :  parsons.christv@epa.gov 

Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 
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To:  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  Mylan,  Christopher[Mylan. Christopher@epa.gov]; 

Charmley,  William[charmley.william@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  8/18/2017  3:19:41  PM 

Subject:  FW:  From  Climatewire  -  FUEL  ECONOMY:  EPA  gives  reprieve  to  big  rigs 


This  Climatewire  story  was  sent  to  you  by:  sutton.tia@epa.gov 


EPA  gives  reprieve  to  big  rigs 

Camille  von  Kaenel.  E&E  News  reporter 


Published:  Friday,  August  18,  2017 

U.S.  EPA  announced  yesterday  it  will  change  part  of  its  greenhouse  gas 
standards  for  big  rigs,  despite  support  for  the  rules  from  large  manufacturers. 

EPA  and  the  National  Highway  Traffic  Safety  Administration's  measures  require 
up  to  a  25  percent  reduction  in  carbon  emissions  for  tractor-trailers  over  the  next 
10  years,  and  smaller  reductions  for  delivery  trucks,  school  buses  and  other 
large  vehicles. 

The  rules  are  projected  to  avoid  1.1  billion  metric  tons  of  carbon  dioxide 
emissions  by  2027  and  were  seen  as  a  key  part  of  President  Obama's  climate 
change  legacy. 

But  special  sectors  of  the  industry  launched  petitions  and  lawsuits  to  roll  back 
parts  of  the  regulation  (Climatewire,  Aug.  3). 

Manufacturers  of  truck  trailers  and  glider  kits,  which  are  new  truck  frames 
combined  with  refurbished  engines,  say  the  EPA  rules  would  damage  their 
business.  They  have  argued  the  Clean  Air  Act  does  not  apply  to  glider  kits  or 
trailers  because  they  are  not  vehicles. 

"In  light  of  the  significant  issues  raised,  the  agency  has  decided  to  revisit  the 
Phase  2  trailer  and  glider  provisions,"  EPA  Administrator  Scott  Pruitt  said  in  a 
statement.  "We  intend  to  initiate  a  rulemaking  process  that  incorporates  the 
latest  technical  data  and  is  wholly  consistent  with  our  authority  under  the  Clean 
Air  Act.” 

A  rare  climate  rule  supported  by  industry 

EPA  had  a  deadline  yesterday  to  respond  to  a  lawsuit  brought  by  the  Truck 
Trailer  Manufacturers  Association  in  the  U.S.  Court  of  Appeals  for  the  District  of 
Columbia  Circuit  seeking  to  stop  the  provision.  It  is  expected  to  delay  the  2018 
start  date  for  trailers  and  glider  kits  as  it  goes  through  a  new  rulemaking. 

Climatewire  is  written  and  produced  by  the  staff  of  E&E  News.  It  is  designed  to  provide 
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EPA's  move  came  despite  support  for  the  rule  from  big  manufacturers,  which 
cheered  the  targets  when  they  came  out  and  feared  unpredictability  if  EPA  were 
to  take  a  second  look. 

In  anticipation,  they  have  sat  down  with  administration  officials  and  lawmakers  in 
recent  months  to  outline  the  benefits  of  higher  fuel  efficiency  and  regulatory 
stability.  They  say  that  they  have  already  planned  products  to  meet  the  new 
standards,  set  to  begin  in  2021. 

EPA's  changes  concern  only  parts  of  the  rule,  so  their  opposition  may  be  limited. 

Pat  Quinn,  executive  director  of  the  Heavy  Duty  Fuel  Efficiency  Leadership 
Group,  which  includes  Cummins  Inc.,  Eaton  Corp.,  FedEx  Corp.,  PepsiCo  Inc., 
Wabash  National  Corp.  and  Waste  Management  Inc.,  said  his  group  would 
oppose  any  move  by  EPA  to  change  the  rule  "in  its  entirety." 

Smaller  manufacturers  of  glider  kits  —  the  frames  that  combine  old  and  new 
truck  parts  —  say  the  new  regulation,  which  would  cap  production  at  300  a  year, 
"would  effectively  destroy  the  glider  industry." 

Because  they  have  not  had  to  comply  with  modern-day  emissions  standards, 
glider  kits  are  25  percent  cheaper  than  a  new  truck.  That  has  made  them 
increasingly  popular  over  the  past  15  years,  going  from  a  few  hundred  on  the 
road  to  1 0,000.  Regulators  estimated  they  would  represent  around  one-third  of 
nitrogen  oxides  and  particulate  matter  emissions  from  the  truck  fleet  by  2025. 

Rep.  Diane  Black  (R-Tenn.)  helped  glider  kit  manufacturers  like  Fitzgerald  Glider 
Kits  LLC  petition  EPA  for  relief  and  thanked  Pruitt  for  his  announcement 
yesterday. 

Calif,  looming 

Pruitt  is  likely  to  face  some  opposition  for  the  piecemeal  changes  from 
environmental  advocates  and  from  California. 

Dave  Cooke,  senior  vehicles  analyst  at  the  Union  of  Concerned  Scientists,  called 
the  glider  and  trailer  requests  "loopholes." 

In  January,  eight  states  led  by  California  and  environmental  groups  moved  to 
defend  the  truck  rules  in  the  D.C.  Circuit  (E&E  News  PM,  Jan.  24). 

California's  Air  Resources  Board  had  planned  to  formally  adopt  its  version  of  the 
federal  truck  standards  this  fall,  with  a  few  tweaks  seeking  extra  emissions 
(CHmatewire,  Feb.  7).  Dave  Ciegern,  an  agency  spokesman,  said  yesterday 
that  would  continue.  That  raises  the  possibility  that  federal  and  state  regulations 
could  be  at  odds. 

Want  to  read  more  stories  like  this? 

Click  here  to  start  a  free  trial  to  E&E  -  the  best  way  to  track  policy  and  markets. 

ABOUT  CLIMATEWIRE  -  Policy.  Science.  Business. 

comprehensive,  daily  coverage  of  all  aspects  of  climate  change  issues.  From  international 
agreements  on  carbon  emissions  to  alternative  energy  technologies  to  state  and  federal 
GHG  programs,  Climatewire  plugs  readers  into  the  information  they  need  to  stay  abreast 
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of  this  sprawling,  complex  issue. 

E&E  News 

122  C  Street  NW  7th  Floor  Washington,  DC 
20001 

Phone:  202-628-6500  Fax:  202-737-5299 

www.eenews.net 

i  content  is  copyrighted  and  may  not  be  reproduced  or  retransmitted  without  the  express  consent  of  Environment 
Energy  Publishing,  LLC.  Click  here  to  view  our  privacy  policy. 
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Manufacturers  of  Emission  Controls  Association 

2200  Wilson  Blvd. 

Suite  310 

Arlington,  V A  22201 
(202)296-4797  FAX:  (877)303-4532 


September  5,  2017 


The  Honorable  E.  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
Office  of  the  Administrator  1 101 A 
1200  Pennsylvania  Avenue,  N.W. 

Washington,  DC  20460 

Subject:  U.S.  EPA’s  Intent  to  Revisit  the  Glider  Vehicles  Provision  Portion  of  the  Phase  2 
Heavy-Duty  Rule 

Dear  Administrator  Pruitt, 

The  Manufacturers  of  Emission  Controls  Association  (MECA)  is  a  non-profit 
association  of  the  world’s  leading  manufacturers  of  emission  control  and  efficiency 
technology  for  mobile  sources.  Our  members  have  over  40  years  of  experience  and  a  proven 
track  record  in  developing  and  manufacturing  emission  control  and  efficiency  technology  for  a 
wide  variety  of  on-road  and  off-road  gasoline  and  diesel  fueled  vehicles  and  equipment  in  all 
world  markets.  In  addition  to  traditional  emission  controls,  such  as  catalysts  and  particulate 
filters,  our  members  supply  technologies  to  improve  the  fuel  efficiency  of  cars  and  trucks 
such  as  turbochargers,  turbo-compounding,  EGR  coolers,  EGR  valves,  advanced  fuel 
injection  and  ignition  systems  among  other  technologies  that  OEMs  rely  upon  to  comply  with 
fuel  efficiency  and  criteria  pollutant  requirements.  MECA  members  represent  70,000  of  the 
nearly  300,000  North  American  jobs  building  the  technologies  that  improve  the  fuel 
economy  and  lower  emissions  of  today’s  vehicles.  These  jobs  are  located  in  nearly  every 
state  in  the  United  States  -  the  top  10  states  in  the  U.S.  are  Michigan,  Texas,  Illinois, 

Virginia,  New  York,  Indiana,  North  Carolina,  Ohio,  Pennsylvania,  and  South  Carolina.  The 
mobile  source  emissions  control  industry  has  generated  hundreds  of  billions  of  dollars  in 
U.S.  economic  activity  since  1975  and  continues  to  grow  and  add  more  jobs  in  response  to 
environmental  regulations.  In  2017,  emission  control  manufactures  have  invested  over  $3 
billion  in  developing  the  technologies  that  reduce  emissions  from  mobile  sources. 


MECA  actively  supported  the  agencies’  efforts  to  regulate  fuel  efficiency  from  heavy-duty 
vehicles  under  greenhouse  gas  and  fuel  efficiency  regulations  that  were  finalized  in  the  Phase  1 
and  Phase  2  rules.  In  particular,  our  member  companies  supported  the  glider  kit  and  glider 
vehicle  provisions,  finalized  last  year,  that  would  require  engines  installed  in  glider  vehicles  to 
meet  the  same  criteria  and  GHG  emission  requirements  as  new  engines  certified  in  the  same 
model  year.  Glider  vehicles  are  classified,  and  registered,  as  “new  motor  vehicles”  because  they 
use  a  new  chassis,  although  they  currently  can  continue  to  use  engines  that  are  10-15  years  old 
and  emit  20-40  times  more  pollution  than  vehicles  equipped  with  a  new  engine.  The  petitioners 
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state  that  the  production  cap  of  300  glider  kits  per  year  per  manufacturer  “would  effectively 
destroy  the  glider  industry”  (https://www.epa.gov/sites/production/files/2017-07/documents/hd- 
ghg-ff-fitzgerald-recons-petition-2017-07-10.pdf).  However,  a  direct  quote  from  one  of  the 

owners  of  Fitzgerald  Glider  Kits  from  a  2013  news  article  directly  contradicts  this  statement 
(http://www.truckinginfo.com/channel/equipment/article/story/2013/04/the-retum-of-the- 
glider. aspx).  Furthermore,  EPA’s  Phase  2  regulation  only  placed  a  cap  on  glider  kits  with 
engines  that  do  not  meet  the  standards  for  the  year  of  glider  kit  manufacture.  Glider  kit 
manufacturers  are  still  able  to  sell  unlimited  gliders  with  engines  that  meet  the  latest  standards. 

MECA  opposes  the  reconsideration  of  this  provision  of  the  regulation.  An  exemption  of 
glider  vehicles  from  the  current  emission  requirements  would  represent  a  huge  loophole  in  the 
regulation.  This  loophole  would  create  an  uneven  playing  field  that  would  undermine  the 
billions  of  dollars  of  investments  that  our  companies  have  made  to  deliver  the  latest  clean  diesel 
technologies,  and  that  would,  in  turn,  threaten  tens  of  thousands  of  U.S.  jobs  for  our  companies. 
This  “new  motor  vehicle”  designation  for  glider  vehicles  under  the  Clean  Air  Act,  gives  EPA  the 
authority  to  regulate  glider  vehicles.  The  glider  kit  and  glider  vehicle  provision  in  the  Phase  2 
heavy-duty  rule  took  an  important  step  in  closing  the  loophole  that  previously  existed. 
Component  suppliers  rely  on  regulatory  certainty  when  they  make  long  term  investments,  and  we 
request  that  the  Agency  support  the  mobile  emission  control  supplier  industry  by  denying  the 
petition  for  reconsideration  and  maintain  the  heavy-duty  Phase  2  regulation  in  the  current 
finalized  form,  as  supported  by  OEMs,  trucking  associations,  suppliers  and  states. 

Our  industry  has  played  an  important  role  in  the  emissions  success  story  associated  with 
light  and  heavy-duty  vehicles  in  the  United  States,  and  has  continually  supported  EPA’s  efforts  to 
manage  air  quality  problems.  MECA  would  welcome  the  opportunity  to  meet  with  you  and  your 
staff  in  the  near  future  on  this  issue. 


Sincerely, 


Rasto  Brezny 
Executive  Director 

Manufacturers  of  Emission  Controls  Association 

rbrezny@meca.org 
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Save  EPA 

January  5,  2018 

RE:  EPA  Proposed  Rule:  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 
and  Glider  Kits,  Docket  ID  No.  EPA-HQ-  OAR-2014-0827 

Dear  Administrator  Pruitt: 

Save  EPA  is  a  volunteer  organization  made  up  of  retired  and  former  employees  of  the 
Environmental  Protection  Agency.  We  have  expertise  in  environmental  science,  law  and  policy. 
We  are  using  our  collective  expertise  to  educate  and  advocate  about  environmental  science, 
environmental  protections.  We  are  especially  concerned  about  the  current  Administration’s 
proposals  to  reduce  EPA  funding  and  to  roll  back  rules  that  provide  public  health  and 
environmental  protection. 

Save  EPA  opposes  the  agency’s  proposal  to  reopen  a  loophole  in  diesel  truck  emission  standards 
that  would  allow  companies  to  install  old  engines  in  new  truck  chassis  without  meeting  modem 
pollution  standards.  These  standards  are  needed  to  protect  Americans  from  dangerous  levels  of 
fine  particles  (soot)  and  ozone  (smog). 

The  “Glider  Truck”  Issue 


Old  diesel  truck  engines  emit  high  large  amounts  of  air  pollutants  linked  to  premature  death, 
cancer,  heart  attacks,  exacerbation  of  respiratory  diseases  such  as  asthma  and  other  health 
problems.  In  recognition  of  this  pollutant  loading  and  attendant  health  risks,  Congress  mandated 
that  post-1983  heavy  duty  diesel  engines  be  subject  to  standards  reflecting  “the  greatest  degree 
of  emission  reduction  achievable”  considering  technology  availability  and  cost.  CAA  section 
202  (a)(3)(A).  In  keeping  with  this  Congressional  purpose,  in  October  2016,  EPA  issued  a  clean 
trucks  rule  that  included  provisions  closing  the  loophole  that  allowed  dirty  old  polluting  diesel 
engines  to  be  installed  in  a  new  truck  chassis  without  meeting  the  emission  standards  applicable 
to  all  other  new  trucks  with  new  engines.  These  are  called  “glider  trucks”  because  they  combine 
a  new  “glider  kit”  (generally  the  tractor  chassis,  frame,  front  axle,  brakes  and  cab)  with  an  older 
power  train  (the  engine,  transmission,  and  usually  the  rear  axle). 

With  good  reason,  EPA  had  phased  in  updated  pollution  limits  for  new  heavy-duty  trucks 
between  model  years  2007  and  2010.  However,  because  of  this  pre-existing  loophole,  glider 
trucks  did  not  have  to  meet  the  same  updated  pollution  standards  as  entirely  new  trucks.  Instead, 
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the  loophole  allowed  these  trucks  -  which  on  the  outside  appear  to  be  completely  new,  are 
marketed  as  new,  and  even  use  the  names  (“Peterbilf ’,  “Freightliner”)  of  new  trucks  -  to  meet 
only  the  standards  for  the  year  of  the  used  engine.  This  allows  many  more  years  of  road  life  for 
the  older  dirty  engine  than  would  otherwise  be  possible.  Without  this  modification,  the  older 
and  dirty  engines  would  have  to  be  equipped  with  upgraded  controls  or  to  be  retired  and  replaced 
by  modem,  cleaner  engines. 

Until  recently  only  a  few  hundred  glider  vehicles  were  produced  annually.  With  the  advent  of 
stricter  emission  standards  for  heavy-duty  diesel  engines,  however,  glider  vehicle  sales 
mushroomed.  EPA  itself  found  that  glider  sales  rose  approximately  10-fold  relative  to  a  few 
years  before.  In  essence,  glider  trucks  appear  to  have  gone  from  rare  occurrences  done  in 
specific  situations  (e.g.,  a  truck  had  irreparable  damage  done  to  its  chassis  but  its  engine  was 
undamaged),  to  a  regular  means  of  manufacture  done  with  an  eye  towards  maximizing  profits  by 
avoiding  modem  pollution  control  requirements. 

In  2016,  EPA  issued  a  mle  closing  the  loophole  by  requiring  that  engines  in  glider  tmcks  meet 
the  same  pollution  limits  as  new  engines  (with  limited  exceptions  for  small  businesses  and 
allowances  for  traditional  glider  vehicle  practices  of  preserving  undamaged  engines  out  of 
cracked  chassis).  Compliance  with  most  key  provisions  was  required  in  2017-2018.  The  closing 
of  the  loophole  was  supported  by  truck  and  engine  manufacturers,  such  as  Cummins,  Volvo,  and 
Navistar  (maker  of  the  International  Truck  brand),  who  produce  domestically  and  invest  in  and 
sell  cleaner  freight  tmcks  and  engines. 

Industry  Petition.  Legal  Issue,  and  Industry-Funded  Research 


However,  over  the  summer  of  2017,  EPA  granted  petitions  by  Fitzgerald  Glider  Kits,  Harrison 
Truck  Centers  Inc.,  and  Indiana  Phoenix  Inc.  that  asked  EPA  to  reconsider  the  glider  provisions 
of  the  truck  standards,  challenging  EPA’s  legal  authority  and  emissions  information.  EPA 
subsequently  proposed  to  restore  the  glider  vehicle  loophole. 

In  doing  so,  EPA  has  proposed  an  interpretation  of  Clean  Air  Act  that  attempts  to  give  away  the 
agency’s  authority  to  regulate  glider  vehicles.  This  is  an  incorrect  and  irresponsible 
interpretation. 

In  the  original  mle,  EPA  dealt  with  the  legal  question  in  detail  and  explained  how  the  Clean  Air 
Act  does  provide  EPA  with  authority  to  regulate  glider  vehicles.  Clean  Air  Act  section  202(a) 
gives  EPA  authority  to  regulate  new  motor  vehicles,  and  new  motor  vehicle  engines  and  rebuilt 
engines.  Glider  tmcks,  including  glider  tmcks  marketed  by  Fitzgerald  Glider  Kits,  have  rebuilt 
engines.  (Sources:  81  FR  73518  note  93,  Response  to  Comments  pp.  1879-1880).  Therefore, 
EPA  has  explicit  authority  to  regulate  precisely  the  engines  used  in  glider  tmcks.  In  any  case, 
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glider  trucks  are  “new  motor  vehicles”  -  even  Fitzgerald  Glider  Kits  itself  markets  its  glider 
vehicles  as  new  trucks.  Adding  a  used  component  to  an  otherwise  new  vehicle  doesn’t  mean  that 
the  vehicle  must  be  considered  used.  (For  more,  see  EPA’s  2016  final  rule  at  81  FR  73512-15.) 

EPA’s  notice  also  describes  conclusions  of  research  —  funded  by  Fitzgerald  Glider  Kits  —  that 
purportedly  measures  emissions  from  glider  vehicles  and  compares  these  emissions  to  those  of 
trucks  with  more  modem  pollution  control  equipment.  This  ‘study’  is  noteworthy  for  what  it 
does  not  contain:  the  most  rudimentary  identification  of  what  trucks  were  tested,  how  they  were 
tested,  and  what  the  results  for  each  tested  vehicle  were,  [see  Memorandum,  EPA 
Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report  Summarized  in 
June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Fleavy  Duty  Truck  Study  and 
Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule,  Nov.  13,  2007,  Docket  No.  EPA-HQ-OAR- 
2014-0827-2416,  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014- 
0827-2416].  It  has  emerged  in  subsequent  discussion  that  the  purported  ‘test’  for  PM  did  not 
even  involve  measurement.  An  individual  (unidentified)  simply  estimated  PM  loadings  from 
visual  observation!  Yet  the  petition  purports  to  convey  worthwhile  information  about  PM 
emissions  from  glider  vehicles.  It  has  also  emerged  that  none  of  the  proper  test  protocols  were 
used  (i.e.  test  procedures  required  for  engine  certification).  This  “study”  is,  there  is  no  other 
word,  worthless.  EPA’s  own  testing  of  two  glider  vehicles,  done  under  state-of-the-art,  fully 
documented  conditions,  confirms  that  these  glider  vehicles  are  not  only  extremely  high  polluting, 
but  emit  diesel  particulate  at  a  rate  an  order  of  magnitude  greater  than  EPA  initially  estimated  in 
2016  —  measuring  450  times  what  a  new  truck  emits  when  operated  in  transient  mode,  [see 
“Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel 
Glider  Vehicles,”  (November  20,  2017),  https://www.regulations.gov/document?D=EPA-HQ- 
OAR-2014-0827-2417],  One  glider  is  like  putting  400  new  trucks  on  the  road,  from  an  air 
pollution  standpoint. 

Diesel  Pollution  and  Public  Health  Impacts 

The  potential  implications  of  EPA’s  irresponsible  proposal  to  reopen  the  glider  truck  loophole 
are  serious  for  diesel  emissions  and  for  public  health.  Most  glider  trucks  use  very  high-polluting 
pre-2002  diesel  engines  that  emit  (based  on  EPA’s  recent  testing)  from  40  to  over  400  times 
more  smog-forming  nitrogen  oxides  and  soot  (particle  pollution)  as  current  engines.  Put  another 
way,  10,000  of  these  glider  vehicles  (a  conservative  estimate  of  current  production)  is  the 
pollution  equivalent  of  up  to  400,000  to  4,000,000  new  trucks. 

These  loosely-regulated  engines  emit  large  quantities  of  smelly  black  smoke  and  even  more 
dangerous  fine  particles.  Particle  pollution,  especially  fine  particle  pollution,  is  associated  with 
myriad  health  effects  such  as  heart  attacks,  acute  bronchitis,  exacerbation  of  respiratory  diseases 
such  as  asthma,  hospital  admissions,  and  emergency  room  visits.  EPA  itself  estimated  that  the 
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resulting  health  toll,  assuming  5,000  to  10,000  glider  trucks,  would  include  350  to  1,600  early 
deaths  for  each  year  of  production  over  the  lifetimes  of  those  vehicles  [see  EPA  Response  to 
Comments  (RTC),  pp.  1877-78;  RTC  Appendix  A,  Table  A-5,  p.  1966],  Even  worse,  those 
figures  are  based  on  particle  pollution  alone  -  they  do  not  account  for  the  carcinogenic  potential 
of  diesel  exhaust.  Diesel  exhaust  is  classified  as  a  probable  and  known  human  carcinogen,  like 
asbestos,  benzene,  and  cigarette  smoke.  The  National  Institute  for  Occupational  Safety  and 
Health,  International  Agency  for  Research  on  Cancer,  Healt  h  Effects  Institute,  U.S.  Department 
of  Health  and  Human  Services  National  Toxicology  Program,  and  the  U.S.  Environmental 
Protection  Agency  have  all  determined  that  diesel  exhaust  is  a  probable  or  likely  human 
carcinogen.  The  California  EPA  and  the  World  Health  Organization  classify  diesel  exhaust  as  a 
known  human  carcinogen  [see  U.S.  Environmental  Protection  Agency.  2002.  Health  assessment 
document  for  diesel  engine  exhaust.  May  2002.  National  Center  for  Environmental  Assessment  - 
Office  of  Research  and  Development.  Washington,  DC.  EPA/600/8-90/057F],  These  diesel 
engines  also  emit  nitrogen  oxides  that  contribute  to  dangerous  ozone  smog  [see  EPA  Response 
to  Comments  (RTC),  pp.  1877-78;  RTC  Appendix  A,  Table  A-5,  p.  1966], 

Fairness.  Industry  Health,  and  Jobs 

On  top  of  harming  public  health  and  the  environment,  the  glider  truck  loophole  is  also  unfair  to 
manufacturers  and  dealers  of  entirely  new  trucks  and  new  diesel  engines.  Unlike  glider  truck 
makers,  these  manufacturers  have  invested  in  and  sell  cleaner  trucks  to  meet  modem  pollution 
standards.  Glider  trucks  are  cheaper  in  part  because  they  don’t  have  the  same  air  pollution 
controls. 

More  sales  of  dirty  glider  trucks  results  in  fewer  sales  of  entirely  new  trucks  that  meet  modem 
pollution  standards.  Additional  jobs  in  the  glider  truck  industry  come  at  the  expense  of  jobs  at 
companies  making  entirely  new  trucks.  Volvo  and  Cummins,  among  others,  produce  trucks  here 
in  the  United  States.  This  proposal  does  the  opposite  of  stimulating  new  industry  -  it  gives  an 
unfair  economic  advantage  to  high-polluting  glider  truck  makers  rather  than  industry  leaders 
who  have  already  committed  to  building  cleaner  trucks. 

EPA’s  2016  rule  includes  flexibilities  for  small  businesses  and  other  special  circumstances. 
Fitzgerald  has  said  publicly  that  the  company  can  be  profitable  at  300  glider  vehicles  with  high- 
polluting  engines  per  year,  which  is  the  2018  cap  level  in  EPA’s  2016  rule,  (see  EPA’s  Response 
to  Comment  Document,  p.  1881  and  note  242). 

Summary 

In  summary,  this  proposal  is  a  travesty.  It  passes  along  unverifiable  “data”  from  research  funded 
by  the  firm  that  would  benefit  from  reopening  the  glider  truck  loophole.  It  does  not 
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acknowledge  the  test  data  developed  by  EPA’s  own  expert  lab.  It  ignores  the  harm  that 
reopening  the  loophole  would  do  to  Americans’  health,  American  jobs,  and  new  truck 
manufacturers  who  are  meeting  the  latest  standards  for  protecting  public  health  and  the 
environment.  It  tries  to  justify  this  give-away  to  glider  truck  manufacturers  by  disavowing 
EPA’s  past,  well-supported  interpretation  of  the  Clean  Air  Act  and  instead  advancing  an 
interpretation  that,  conveniently  for  the  glider  truck  industry,  would  inappropriately  foreclose 
any  possibility  of  closing  a  loophole  that  has  gone  from  small  to  gaping  in  its  effect.  In  almost 
all  cases,  glider  trucks  should  be  required  to  meet  the  pollution  limits  that  apply  in  the  year  of 
their  assembly  -  in  other  words,  trucks  marketed-as-new  and  seemingly-new  should  meet  the 
same  pollution  standards  as  entirely  new  trucks  made  in  the  same  year.  That  is  what  EPA’s  2016 
rule  generally  does,  and  why  EPA  should  retain  that  rule  and  reject  the  proposed  change. 

Thank  you  for  considering  our  comments  on  this  important  yet  flawed  proposal. 

Carol  Campbell 
Jim  Ketcham-Colwill 
Gay  MacGregor 
Doreen  Cantor  Paster 
Steve  Silverman 

For  Save  EPA 
SaveEPA  Alums,  info 
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Chassis  Dynamometer  Testing  of  Two  Recent 
Model  Year  Heavy-Duty  On-Highway  Diesel 

Glider  Vehicles 


November  20,  2017 


National  Vehicle  &  Fuel  Emissions  Laboratory 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  Michigan 
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1.  Executive  Summary 

This  report  summarizes  the  results  from  emissions  testing  of  a  2016  model  year  (MY) 
Peterbilt  389  sleeper  cab  tractor  and  a  2017  MY  Peterbilt  579  sleeper  cab  tractor  that  were 
produced  as  glider  vehicles  (i.e.,  a  vehicle  with  a  new  chassis  and  a  used  powertrain).  In 
addition,  these  glider  test  results  are  compared  to  equivalent  tests  of  conventionally 
manufactured  2014  and  2015  MY  tractors. 

The  glider  vehicles  tested  include  one  of  the  more  popular  engine  and  vehicle 
configurations  currently  being  produced  as  glider  vehicles.  These  results  are  useful  in  evaluating 
the  emission  impacts  of  glider  vehicles,  and  the  observations  made  in  this  report  are  consistent 
with  the  expected  emissions  performance  of  heavy-duty  highway  diesel  engines  manufactured  in 
the  1998-2002  timeframe. 

The  criteria  pollutant  emissions  (NOx,  PM,  HC,  CO)  from  the  2016  MY  Peterbilt  389 
and  2017  Peterbilt  579  glider  vehicles  were  consistently  higher  than  those  of  the  conventionally 
manufactured  2014  and  2015  tractors.  The  extent  to  which  this  occurred  depended  on  the 
pollutant  and  the  test  cycle. 

•  Under  highway  cruise  conditions,  NOx  emissions  from  the  Peterbilt  389  and  Peterbilt 
579  glider  vehicles  were  approximately  43  times  as  high,  and  PM  emissions  were 
approximately  55  times  as  high  as  the  conventionally  manufactured  2014  and  2015 
MY  tractors. 

•  Under  transient  operations,  absolute  NOx  and  PM  emissions  were  higher  for  the 
Peterbilt  389  and  Peterbilt  579  glider  vehicles  on  all  duty  cycles.  On  a  relative  basis, 
the  glider  vehicle  NOx  emissions  were  4-5  times  higher,  and  PM  emissions  were  50- 
450  times  higher  than  the  conventionally  manufactured  2014  and  2015  MY  tractors. 

•  HC  and  CO  emissions  for  the  Peterbilt  389  and  Peterbilt  579  glider  vehicles  were  also 
significantly  higher  than  the  conventionally  manufactured  2014  and  2015  MY  tractors 
on  a  relative  basis.  However,  on  an  absolute  basis,  they  appear  to  be  less  of  a  concern 
than  the  NOx  and  PM  emissions. 

•  CO2  emissions  from  the  Peterbilt  389  and  Peterbilt  579  glider  vehicles  were  lower 
than  the  conventionally  manufactured  vehicles  when  measured  on  the  chassis 
dynamometer  without  taking  into  account  the  differences  in  the  aerodynamic  drag 
between  the  vehicles. 
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2.  Test  Program 


All  testing  was  conducted  by  the  US  Environmental  Protection  Agency  (EPA)  in  October 
and  November  2017  at  the  National  Vehicle  Fuel  and  Emissions  Laboratory  (NVFEL).  Two 
glider  vehicles  were  tested  on  a  heavy-duty  chassis  dynamometer  to  measure  the  emissions  in  a 
controlled  environment.  The  following  subsections  describe  the  elements  of  the  test  program. 

The  testing  was  conducted  using  the  same  test  cycles  and  test  procedures  that  EPA  has 
previously  used  to  measure  emissions  from  heavy-duty  diesel  vehicles,  which  allows  us  to  put 
glider  vehicle  emission  results  into  context.  Comparisons  to  these  other  highway  heavy-duty 
vehicles  are  discussed  in  Section  4. 


2.1  Glider  Vehicle  Descriptions 

Two  newer  model  year  glider  vehicles  with  remanufactured  pre-2002  MY  engines  were 
emissions  tested  in  this  program. 

2.1.1  Glider  #1  Vehicle  Description 

The  first  glider  vehicle  tested  (Glider  #1)  was  a  2016  MY  Peterbilt  389  Glider-Sleeper 
with  a  Fitzgerald-rebuilt  12.7  L  Detroit  Diesel  Series  60  engine  with  500  horsepower,  an  Eaton 
13  speed  manual  transmission,  and  3.55  rear  axle  ratio.  The  Peterbilt  389  exterior  has  a 
traditional  design  that  has  a  squarer  front  rather  than  a  more  aerodynamic  design  that  is  more 
common  for  model  year  2016  and  later  model  vehicles.  The  engine  did  not  include  an  emission 
label,  but  is  believed  to  have  been  remanufactured  from  an  engine  originally  certified  in  a  model 
year  between  1998  and  2002.  It  included  electronically-controlled  fuel  injection,  but  not  exhaust 
gas  recirculation  or  any  exhaust  aftertreatment.  The  odometer  read  179,273  miles  at  the  start  of 
testing. 

The  malfunction  indicator  light  (MIL),  also  known  as  the  check  engine  light,  was 
illuminated  when  Glider  #1  was  received.  Upon  inspection  it  was  determined  that  the  engine 
fault  code  was  “Engine  Oil  Pressure>  Fault  Mode  ID:0-DATA  VALID  BUT  ABOVE 
NORMAL  OPERATIONAL  RANGE.”  EPA  tested  the  as-received  condition  because  it  is 
representative  of  how  the  vehicle  was  driving  in  the  real  world.  Upon  completion  of  the  first  set 
of  testing,  diagnostics  were  performed  to  fix  the  issue.  CAN  bus  data  recorded  during  testing 
was  reviewed  and  it  was  determined  that  in  addition  to  the  oil  pressure  signal,  temperature 
readings  from  the  fuel,  oil  and  intake  air  sensor  were  all  dropping  low  simultaneously.  The 
sensor  wiring  harness  was  removed  from  the  vehicle  because  the  MIL  was  intermittent  and 
identified  an  error  with  the  oil  pressure.  The  harness  was  inspected  visually  and  evaluated  for 
electrical  continuity.  During  inspection  it  was  determined  that  there  was  oil  in  the  connector  of 
the  oil  temperature  sensor  as  well  as  fluid  in  the  connector  for  the  coolant  sensor.  These 
connectors  were  cleaned  and  the  harness  was  reinstalled.  Glider  #1  was  then  driven  and  it  was 
concluded  that  the  repair  was  successful.  The  On-Board  Diagnostics  (OBD)  system  did  not 
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detect  an  issue  for  the  remainder  of  testing.  The  emissions  tests  were  then  repeated  to  evaluate 
the  emissions  of  a  properly  performing  vehicle. 


2.1.2  Glider  #2  Vehicle  Description 

The  second  glider  vehicle  tested  (Glider  #2)  was  a  2017  MY  Peterbilt  579  Glider-Sleeper 
cab  tractor  with  a  Fitzgerald-rebuilt  12.7  L  Detroit  Diesel  Series  60  engine  with  500  horsepower 
and  an  Eaton  RTX-16710B  10  speed  manual  transmission.  The  body  of  the  Peterbilt  579  tractor 
was  more  aerodynamic  than  the  Peterbilt  389.  Similar  to  Glider  #1,  the  engine  in  this  vehicle  did 
not  include  an  emission  label,  but  is  believed  to  have  been  remanufactured  from  an  engine 
originally  certified  in  a  model  year  between  1998  and  2002.  It  included  electronically-controlled 
fuel  injection,  but  not  exhaust  gas  recirculation  or  any  exhaust  afitertreatment.  The  vehicle  had 
approximately  30,600  miles  at  the  start  of  testing.  Unlike  Glider  #1,  Glider  #2  did  not  have  any 
check  engine  light  warnings  during  the  testing. 


2,2  Road  Load  Coefficients 


Chassis  dynamometer  testing  requires  a  simulation  of  the  road  load  impacts,  such  as 
aerodynamics  and  losses  associated  with  the  driveline.  These  parameters  simulate  the  amount  of 
resistance  (i.e.,  load)  that  the  vehicle  is  under  at  different  vehicle  speeds.  The  actual  road  load 
impact  varies  significantly  in-use  because  it  is  dependent  on  variables  such  as  an  actual  trailer 
being  pulled  and  the  weight  of  the  vehicle.  Road  load  coefficients  are  frequently  determined  by 
conducting  coastdown  testing  prior  to  chassis  dynamometer  testing.  In  this  instance,  EPA  did  not 
conduct  coastdown  testing  to  determine  the  road  load  coefficients  of  the  vehicles  due  to  the 
limited  amount  of  time  the  glider  vehicles  were  on  loan  to  EPA.  Rather,  we  tested  the  vehicles 
each  with  two  sets  of  road  load  coefficients  covering  a  range  of  typical  operation.  The  first  set  of 
road  load  coefficients  represents  a  60,000  pound  combined  weight  of  the  tractor,  trailer,  and 
payload.  The  second  set  of  road  load  coefficients  represents  a  less  aerodynamic  vehicle  with 
80,000  pound  combined  weight  of  the  tractor,  trailer,  and  payload.  The  target  and  actual  road 
load  coefficients  used  in  the  testing  are  shown  in  Table  1 . 


Table  1:  Road  Load  Coefficients 


Target  Coefficients 

Set  Coefficients 

Configuration 

A 

dbf) 

B 

(lbf/mph) 

C 

(lbf/mph2) 

A 

dbf) 

B 

(lbf/mph) 

C 

(lbf/mph2) 

Glider  #1,  60k 

Test  Weight 

345.090 

0.0000 

0.15380 

235.350 

-2.1042 

0.143390 

Glider  #1,  80k 
test  weight 

446.350 

7.76060 

0.14780 

336.690 

5.5976 

0.137120 

Glider  #2,  60k 

Test  Weight 

345.090 

0.0000 

0.15380 

204.530 

-1.4243 

0.145510 

Glider  #2,  80k 
test  weight 

446.350 

7.76060 

0.14780 

314.620 

5.9516 

0.145980 
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2.3  Test  Fuel 

The  test  fuel  used  in  this  program  met  the  EPA  highway  certification  diesel  fuel 
specifications  in  40  CFR  part  1065.  The  fuel  properties  can  be  found  in  Table  2.  The  glider 
vehicles  went  through  a  triple  drain  and  flush  procedure  as  shown  in  Table  3  to  ensure  the  engine 
was  operating  on  the  test  fuel. 


Table  2:  Certification  Diesel  Fuel  Specifications 


FT  AG 

Fuel  Name 

ALPHA 

BETA 

Cetane 

Net  Heating 
Value 
(BTU/lb) 

Carbon 

Weight 

Fraction 

Sulfur 

(ppm) 

Specific 

Gravity 

26758 

Federal  Cert  Diesel 
7-15  ppm  Sulfur 

1.78 

0 

44.3 

18406 

0.8699 

8.4 

0.8536 

Table  3:  Fuel  change  procedure 


Step 

Description 

1 

With  the  ignition  key  in  OFF  position,  drain  vehicle  fuel  completely  via 
installed  fuel  drain  or  the  fuel  rail. 

2 

Fill  fuel  tank  to  10%  with  Diesel  Fuel,  NVFEL  FTAG  26758. 

3 

Operate  the  vehicle  at  idle  for  10-15  minutes  to  allow  the  fuel  system  to 
purge  and  stabilize. 

4 

Repeat  Steps  1-3.  (If  repeated  steps  1-3,  move  to  Step  5) 

5 

Repeat  Steps  1-3,  but  fill  the  fuel  tank  to  100%  with  NVFEL  Diesel  Fuel, 
FTAG  26758. 

6 

Run  vehicle  road  load  derivations. 

2.4  Test  Cycles 


The  emission  tests  for  both  gliders  were  conducted  on  a  chassis  dynamometer  using  three 
different  sets  of  heavy-duty  drive  cycles  representing  a  variety  of  operation.  A  cold  start  Heavy- 
Duty  Vehicle  Urban  Dynamometer  Driving  Schedule  (UDDS)  sequence,  a  World  Harmonized 
Vehicle  Cycle  (WHVC)  sequence,  and  a  Super  Cycle. 
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The  cold  start  sequence  consisted  of  the  UDDS  cycle,  a  twenty-minute  soak  period 
followed  by  another  UDDS,  another  twenty-minute  soak  period,  a  third  UDDS  cycle  and 
finishing  with  forty-five  minutes  of  idling.  The  UDDS  sequence  is  shown  in  Figure  1. 

The  World  Harmonized  Vehicle  Cycle  (WHVC)  was  first  run  as  a  warmup  cycle  without 
emission  measurement  followed  by  a  second  WHVC  where  emissions  were  measured.  The 
WHVC  cycle  is  shown  in  Figure  2. 

The  Super  Cycle  followed  the  WHVC  sequence.  If  more  than  twenty  minutes  elapsed 
between  the  cycles,  then  another  warm-up  WHVC  was  run  without  emission  measurement  to 
ensure  the  Super  Cycle  included  a  hot  start  test.  The  Super  Cycle  consists  of  five  California  Air 
Resources  Board  (ARB)  Heavy-Duty  Transient  Cycles  (HDT),  a  ten-minute  idle  period,  and  55 
mph  and  65  mph  cruise  cycles  with  0.5  mph/sec  acceleration/deceleration  rates.  The  Super 
Cycle  trace  is  shown  in  Figure  3. 


UDDS  Cold  Start  Sequence 


70 


ff'j 


3 

O 
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I 


Time  (seconds) 


Figure  1:  EPA  UDDS  test  cycle  speed  vs.  time  profile 
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Figure  2:  World  Harmonized  Vehicle  Cycle  speed  vs.  time  profile 


Super  Cycle 


Time  (seconds) 


Figure  3:  Super  Cycle  speed  vs.  time  profile 


Chassis  testing  of  Glider  #2  was  also  conducted  to  simulate  the  engine-based 
Supplemental  Emission  Test  (SET)  defined  in  40  CFR  86.1360.  Duty  cycles  were  created  that 
matched  the  defined  engine  speeds  of  the  SET  cycle  by  driving  the  vehicle  at  a  constant  speed 
and  matched  engine  torque  at  the  100%,  75%,  50%  and  25%  load  points  at  each  speed  by 
varying  simulated  road  grade. 

The  first  step  of  the  SET  cycle  development  was  to  obtain  the  engine  torque  curve.  This 
was  done  by  having  the  dynamometer  linearly  ramp  the  vehicle  speed  from  approximately  16  to 
68  mph  over  315  seconds  with  the  pedal  position  at  100%.  Since  the  dynamometer  was 
controlling  speed  for  this  test  instead  of  torque,  the  engine  power  was  determined  by  using  the 
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measured  power  from  the  dynamometer  corrected  for  the  tire  and  driveline  losses  by  taking  the 
difference  of  the  losses  of  target  and  set  coefficients  and  an  assumed  axle  efficiency  of  94%. 

The  resulting  torque  curve  from  the  test  is  shown  in  Figure  4.  Using  the  torque  curve,  the 
intermediate  test  speeds  “A”,  “B”,  and  “C”  were  calculated  according  to  40  CFR  1065.610. 

Finally,  three  vehicle  duty-cycles  were  created  to  simulate  the  engine-based  SET  on  the 
chassis  dynamometer,  one  for  each  intermediate  speed  as  shown  in  Figure  5,  Figure  6  and  Figure 
7.  This  duty  cycle  is  similar  to  running  the  SET  as  a  discrete  mode  test  where  the  engine  is 
stabilized  at  each  speed  and  torque  setpoint  before  sampling  emissions  and  the  transitions  from 
mode-to-mode  are  not  sampled.  The  duty  cycles  were  created  in  this  manner  because  running  a 
Ramped  Modal  Cycle  (RMC)  on  a  chassis  dynamometer  would  be  difficult  and  would  not  allow 
for  the  transmission  to  be  kept  in  direct  drive. 

Figure  4  also  shows  the  engine  speed  and  torque  where  the  engine  operated  for  each  SET 
setpoint  during  the  testing.  One  observation  from  this  figure  is  that  the  test  speed  for  the  Cl 00 
point  was  slightly  lower  than  the  setpoint.  This  was  because  the  engine  was  not  able  to  maintain 
vehicle  speed  at  the  defined  road  grade  of  the  cycle,  but  since  the  shift  in  speed  was  slight  the 
results  were  still  meaningful  for  the  purpose  of  this  testing. 
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Figure  4:  Glider  #2  torque  curve  and  SET  test  points 
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SET  Intermediate  Speed  "A”  Cycle 
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Figure  5:  SET  Intermediate  Speed  “A”  Cycle  speed,  grade  and  phase  vs.  time 
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Figure  6:  SET  Intermediate  Speed  “B”  Cycle  speed,  grade  and  phase  vs.  time 
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SET  Intermediate  Speed  "C"  Cycle 


41 

m 

m 

JZ 

CL 

TS 

C 

m 


cu  0 
TS 

5  -i 

<3 


10 


3 

O 

m 

m 


T5 

41 

a 

VI 


|  Time  fsee-onds) 

“Grade  (%}  —Phase  —Vehicle Speed  (mph) 

Figure  7:  SET  Intermediate  Speed  “C”  Cycle  speed,  grade  and  phase  vs.  time 


2.5  Vehicle  Test  Site  and  Emission  Measurements 


The  chassis  dynamometer  used  for  this  study  is  located  at  the  EPA’s  National  Vehicle  & 
Fuels  Emissions  Laboratory  in  Ann  Arbor,  Michigan.  The  test  site  features  are  shown  in  Figure 
8.  Table  4  provides  information  on  the  test  site  equipment.  The  emissions  measured  include 
total  hydrocarbons  (THC),  methane  (CFU),  nonmethane  hydrocarbon  (NMHC),  carbon  monoxide 
(CO),  oxides  of  nitrogen  (NOx),  and  particulate  matter  (PM  as  PMio).1  The  emission 
measurement  system  for  both  gaseous  and  PM  based  pollutants  is  based  on  the  Horiba  MEXA- 
ONE  platform  and  is  compliant  with  the  requirements  in  40  CFR  part  1066.  The  particulate 
matter  weighroom  is  compliant  with  40  CFR  1065.190,  including  temperature  and  dewpoint 
control.  The  PM  weighroom  was  designed  to  be  compliant  as  a  Class  6  cleanroom  or  better  and 
meets  all  of  the  ambient  requirements  described  in  40  CFR  part  1065.  The  Mettler-Toledo 
microbalance  is  compliant  with  the  requirements  in  40  CFR  1065.290.  The  microbalance 
calibration  is  NIST  traceable  as  required  in  40  CFR  part  1065.  The  weighroom  and 
microbalance  provide  the  ability  to  accurately  measure  PM  mass  gain  down  to  the  1  ug  level. 

The  system  as  a  whole  can  measure  PM  mass  emission  rates  as  low  0.001  g/hp-hr  and  as  high  as 
2  g/hp-hr. 

EPA  also  utilized  an  AVL  Model  483  MicroSoot  Sensor  to  collect  continuous  soot  data 
on  Glider  #2  for  a  subset  of  the  testing.  That  data  is  not  presented  in  this  test  report. 


1  No  attempt  was  made  to  measure  crankcase  emissions  from  the  glider  vehicles.  However,  the  distinctive  odor  of 
blowby  exhaust  in  the  test  cell  during  testing  of  both  glider  vehicles  (compared  to  testing  other  vehicles)  indicates 
that  that  crankcase  emissions  could  be  high. 
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Figure  8:  Chassis  Dynamometer  Overview 


Table  4:  Test  site  equipment 


Features  and  Specifications 


4WD  Chassis  Dynamometer 


Type:  AIP4ECDM  72.H-4WD" 

Operating  Speed  Range:  :0.- 1130  mph  {0-160  km/h) 
Max  Axle  Weight  of  the  test  vehicle:  44lQ00Jb  ..{20000  kg) 
Jnertia  ssrrailatbn  ;of  uf  to;  B0, 000 Jb  j(36500  kjg)_  ________ 


Fuel  Diesel,  Electric,  Gasoline  &  Ethanol  Blends 


Emissions  Sampling 
Emission  Analyzers 

Dilution  Tunnel 
Road  Speed.. Fan 


Continuous-  Gaseous: 'Raw  and  Diluted  ■simultaneous 
Batch.:  Gaseous.  Bag 

MEXA-ONE  platform”Continuousr  (^(LjXOi^CO^O^' 

THC,  OH4,.NO/NOx 

j^tcivc^^^ 

Heated  12  inch  (3Q.5€.m:)  and  18.  inch  ..(45. 7cm)  diameter 
tunnel.,  4.  Critical  Flow  Venturis  allow  flow  combinations  from 
1 9.8  to  m3/min.  .(700.  10.4100..  scftn)..  Active  tailpipe 

j>ress^rewcjmtroi . . . . _ _ _ 

70”  x  7CT  road .  speed  modulated  .vehicle  cooing:  fan 


Particulate  ^  to  ^  Phases  sampled  in  tripltcate.witti  secondary  diution 
available,,  mass  determined,  with  Mettler-Toledo  -microbalance. 


Research  Focus 


On  road  heavy-duty  - and  medium-duty  vehicles  above  20,000 
pounds  SVWR 


-co  ■ .  40  CFR  Part  86  B  1066  define  the  heavy-duty  vehicle  test 

§*%.  S'  O  UB  | 

r  procedures. 


12 

EPA-1 9-01 26-A-00091 5 


ED  001620  00001696-00012 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


There  were  several  verification  and  maintenance  activities  conducted  in  the  test  site  to 
maintain  quality  assurance.  All  analyzer  checks  were  performed  according  to  40  CFR  part  1066 
specifications.  The  activities  included,  but  were  not  limited  to,  the  following: 

•  Daily:  Cell  preparation  checks  ran  included  bag  leak  checks,  sample  line  leak  checks  and 
analyzer  zero  and  span  checks. 

•  Weekly:  Dynamometer  coastdowns  at  20,000  lb  and  80,000  lb  for  MAHA  4WD 
dynamometer.  Dynamometer  Parasitic  Losses  Verification,  Gravimetric  Propane 
Injection  for  THC,  Sample  Analysis  Correlations  for  bag  checks  on  CO,  CO2,  CH4,  NOx 
emissions. 

•  Every  35  days:  CH4  Gas  Chromatography  column  efficiency  check,  NOx  converter 
check,  chemiluminescent  detector  CO2  +  H2O  Quench  Check,  and  gas  analyzer  linearity 
checks  per  40  CFR  part  1066. 

•  Typically,  annually:  Flame  ionization  detector  (FID)  O2  inference  check,  FID  response 
factor  check,  nondispersive  infrared  (NDIR)  analyzer  interference  checks,  and  emissions 
sampling  unit  (ESU)  leak  check. 


3.  Emissions  Results 

3.1  Criteria  Pollutants 

The  average  emission  results  of  the  individual  vehicles  tested  over  the  UDDS,  WHVC, 
and  Super  Cycle  are  found  in  the  following  tables  for  NOx,  NMHC,  and  CO.  The  other  gaseous 
emissions  such  as  THC,  CH4,  and  CO2  are  found  in  Appendices  A,  B  and  C. 

The  UDDS  cycle  began  with  a  cold  start.  The  testing  sequence  included  an  initial  cold 
start  UDDS,  then  a  20-minute  soak  followed  by  another  UDDS,  a  20-minute  soak  and  UDDS 
followed  by  45  minutes  of  idle.  The  emission  results  for  testing  at  60,000  pounds  and  80,000 
pounds  for  both  glider  vehicles  are  shown  in  Table  5.  Glider  #1,  a  2016  MY  Peterbilt  389 
sleeper  cab  tractor,  values  only  include  the  results  from  the  tests  after  the  check  engine  light 
issue  was  fixed.  The  results  represent  an  average  emissions  of  the  tests  performed  for  a  given 
vehicle  and  configuration.  See  Appendix  A  for  additional  emissions  results,  including  the  results 
from  the  individual  tests  and  the  results  from  Glider  #1  with  the  check  engine  light  on. 

Table  5:  UDDS  Results  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt  579 


Glider  #2 


UDDS 

NOx 

Non-Methane  Hydrocarbons(NMHC) 

Carbon  Monoxide  (CO) 

Vehicle 
Test  Weight 
(ibs) 

Vehicle 

Cold  UDDS 
(g/mi) 

Inter,  UDDS 
(g/mi) 

Hot UDDS 
(g/mi) 

Cold  UDDS 
(g/mi) 

Inter,  UDDS 
(g/mi) 

Hot UDDS 
(g/mi) 

Cold  UDDS 
(g/mi) 

Inter,  UDDS 
(g/mi) 

Hot  UDDS 
(g/mi) 

60,000 

Glider  #1 

27,80 

20.24 

20.02 

0.427 

0.437 

0.454 

13.59 

10,91 

10.76 

Glider  #2 

32.42 

25.01 

23.55 

0.613 

0.388 

0.397 

12,32 

11,16 

10.85 

80,000 

Glider  #1 

36.18 

27.66 

27,04 

0.426 

0.429 

0.436 

17,50 

15,78 

14,86 

Glider  #2 

40.26 

33,50 

32,01 

0.241 

0.063 

0.073 

15.47 

15,13 

15,16 
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For  the  WHVC,  the  first  cycle  was  a  warmup  and  emissions  were  not  measured.  The 
average  results  for  the  hot  start  cycle  are  shown  in  Table  6.  See  Appendix  B  for  additional 
emission  results. 

Table  6:  WHVC  Results  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt  579 


Glider  #2 


World  Harmonized  Vehicle 
Cycle 

NOx 

NMHC 

CO 

Vehicle 
Test  Weight 
(lbs) 

Vehicle 

WHVC 

(g/mi) 

WHVC 

(g/mi) 

WHVC 

(g/mi) 

60,000 

Glider  #1 

16.81 

0.386 

9.24 

Glider  #2 

20.15 

0.290 

8.96 

80,000 

Glider  #1 

23.43 

0.343 

13.92 

Glider  #2 

26.73 

0.308 

11.86 

The  Super  Cycle  provided  information  across  more  driving  conditions  as  it  contains  five 
ARB  Heavy  Duty  Transient  Cycles  (HHDDT),  a  ten-minute  idle  period  followed  by  55  mph  and 
65  mph  cruise  periods  with  0.5  mph/sec  acceleration  and  deceleration  rates.  The  results  are 
shown  in  Table  7  for  60,000  lb  and  80,000  lb  loads  respectively  for  both  glider  vehicles.  See 
Appendix  C  for  additional  emission  results. 


Table  7:  Super  Cycle  Results  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt  579 

Glider  #2 


Super  Cycle 

NOx 

Non-Methane  Hydrocarbons(NMHC) 

Carbon  Monoxide  (CO) 

Vehicle 
Test  Weight 
(lbs) 

Vehicle 

ARBTransient 

1 

(g/mi) 

ARBTransient 

2 

(g/mi) 

55/65  Cruise 
(g/mi) 

ARB 

Transientl 

(g/mi) 

ARB 

Transient  2 
(g/mi) 

55/65  Cruise 
(g/mi) 

ARB 

Transientl 

(g/mi) 

ARB 

Transient2 

(g/mi) 

55/65  Cruise 
(g/mi) 

60,000 

Glider  #1 

22.26 

22.28 

13.55 

0.705 

0.759 

0.209 

16.68 

16.25 

1.55 

Glider  #2 

24.94 

24.92 

16.64 

0.603 

0.620 

0.157 

15.61 

15.48 

1.41 

80,000 

Glider  #1 

29.14 

28.68 

25.22 

0.715 

0.710 

0.202 

21.79 

21.10 

2.64 

Glider  #2 

32.57 

32.69 

28.62 

0.563 

0.607 

0.180 

18.07 

18.57 

2.42 

3.2  Particulate  Matter  (PM) 


Particulate  matter  emissions  were  measured  in  triplicate  to  provide  replicate  samples  for 
analysis.  The  glider  vehicles  emitted  significantly  more  particulate  matter  than  the  typical 
heavy-duty  diesel  vehicles  tested  in  the  laboratory.  Therefore,  using  our  typical  dilution  rates  and 
filter  face  velocity  settings,  the  filters  were  overloaded  with  particulate  matter  during  our  initial 
testing  with  Glider  #1 .  This  caused  a  PM  equipment  alarm  during  phase  2  of  the  Super  Cycle  and 
therefore  phases  3  and  4  were  not  sampled.  A  picture  of  the  filters  is  show  in  Figure  9.  Several 
iterations  were  performed  with  different  filter  face  velocity  and  dilution  ratio  settings  to  address 
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the  issue.  In  the  end,  the  filter  face  velocity  was  decreased  from  100  cm/s  to  65  cm/s  and  a 
secondary  dilution  flow  was  added  at  4:1. 

Glider  #1  -  Super  Cycle  Test  -  050CT2017 


Figure  9:  PM  Filters  from  Glider  #1  testing  over  the  Super  Cycle  Test2 


The  PM  results  for  each  of  the  test  cycles  at  both  test  weights  for  both  glider  vehicles  are 
shown  in  Table  8  through  Table  10.  Each  value  in  the  tables  reflects  the  average  of  all  tests  for  a 
given  vehicle  and  configuration.  The  values  for  Glider  #1  only  include  the  emission  values  for 
the  tests  with  the  check  engine  light  issue  fixed.  See  Appendix  A,  B,  and  C  for  the  results  from 
the  individual  tests,  including  the  Glider  #1  tests  before  the  check  engine  light  issue  was 
resolved. 

Table  8:  UDDS  PM  Emissions  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  \IY  Peterbilt 


579  Glider  #2 


UDDS 

Particulate  Matter 

Vehicle 
Test  Weight 
(lbs) 

Vehicle 

Cold  UDDS 
(mg/mi) 

Inter.  UDDS 
(mg/mi) 

Hot  UDDS 
(mg/mi) 

60,000 

Glider  #1 

500 

567 

602 

Glider  #2 

349 

371 

370 

80,000 

Glider  #1 

742 

778 

737 

Glider  #2 

451 

445 

434 

2  Al:  Phase  1,  hot  start  ARB  Transient  cycle;  A2:  Phase  2,  four  hot  running  ARB  Transient  cycles;  A3:  10  minutes 
of  measured  idle;  A4:  55/65  mph  cruise.  The  PM  sampling  equipment  shut  down  at  phase  2  so  filters  A3  and  A4 
were  not  collecting  PM. 
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Table  9:  WHVC  PM  Emissions  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt 

579  Glider  #2 


World  Harmonized 
VehicieCycle 

Particulate 

Matter 

Vehicle 
Test  Weight 
(ibs) 

Vehicle 

WHVC 

(mg/mi) 

60,000 

Glider  #1 

560 

Glider  #2 

349 

80,000 

Glider  #1 

745 

Glider  #2 

426 

Table  10:  Super  Cycle  PM  Emissions  from  the  2016  MY  Peterbilt  389  Glider  #1  and  2017  \1Y 

Peterbilt  579  Glider  #2 


Super  Cycle 

Particulate  Matter 

Vehicle 

Test  Weight 
(lbs) 

Vehicle 

ARB 

Transient  1 
(mg/mi) 

ARB 

Transient  2 
(mg/mi) 

55/65  Cruise 
(mg/mi) 

60,000 

Glider  #1 

1028 

997 

177 

Glider  #2 

653 

677 

78 

80,000 

Glider  #1 

1340 

1288 

169 

Glider  #2 

701 

705 

90 

3.3  Conversion  of  Distance  Specific  Emissions  to  Engine  Work  Specific  Emissions 


NOx,  PM,  CO,  and  HC  emissions  from  highway  heavy-duty  diesel  vehicles  are 
controlled  through  EPA  emission  standards  based  on  engine  dynamometer  testing  using  engine 
test  cycles.  There  are  various  ways  to  estimate  engine  work  from  vehicle  testing.  The  most 
common  is  to  use  engine  reported  speed  and  torque  to  calculate  power.  This  methodology  works 
well  for  modem  engines  where  the  engine’s  reference  torque  is  known.  Since  the  reference 
torque  was  not  known  for  this  engine,  the  engine  work  was  estimated  by  using  the  chassis 
dynamometer  target  coefficients  and  the  simulated  vehicle  mass,  along  with  estimates  for 
driveline  efficiency. 

To  calculate  the  axle  power,  a  modified  version  of  Equation  1  in  40  CFR  1066.210  was 
used  as  shown  in  Equation  A  below.3  This  equation  was  modified  in  two  ways.  The  first  was 
multiplying  the  equation  by  vehicle  speed  to  calculated  power  instead  of  force.  The  second 

3  See  https://ecfr.io/Title-40/se40.37.1066  1210  for  the  description  of  the  equation  and  units. 
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modification  was  removing  the  road  grade  terms  from  the  equation  since  none  of  the  cycles 
tested  included  road  grade. 


^eeu  +  ^  +CCvf  +Mecf^-^,Eq.  A 


t  -t 


i-l 


Equation  B  was  to  used  calculate  engine  power  from  wheel  power.  For  this  equation  the 
axle  and  transmission  efficiencies  were  estimated  to  be  94  percent.  These  values  were  based  on 
the  2018  baseline  data  from  the  Heavy-Duty  Greenhouse  Gas  and  Fuel  Efficiency  Standards  - 
Phase  2  rule. 


wheel,i 

TFW 


Eq.  B 


All  of  the  points  where  engine  power  was  below  zero  were  set  to  zero  before  the  power 
was  integrated  to  calculate  work.  This  was  done  to  be  consistent  with  how  work  specific 
emissions  are  calculated  in  40  CFR  part  1065.  Finally,  all  the  tests  and  phases  where  the  vehicle, 
configuration,  and  vehicle  speed  trace  were  the  same,  were  averaged  together.  This  was  done 
because  the  only  source  of  variation  for  this  analysis  is  the  slight  changes  in  driven  vehicle  speed 
from  test  to  test.  The  coefficient  of  variation  was  typically  below  2  percent  for  the  tests,  which  is 
below  other  sources  of  error  that  could  influence  this  analysis  to  calculate  engine  work  from 
chassis  dynamometer  tests.  Table  1 1  contains  a  summary  of  the  conversion  rates  for  the  glider 
vehicles. 


Table  11:  Summary  of  vehicle  miles  per  engine  horsepower-hour 


Glider 

Vehicle 

Test 

Weight 

(pounds) 

WHVC 
Phase  1 

HD  UDDS 
Phase  1,  2  and  3 

Super  Cycle 
Phase  1  and  2 

Super  Cycle 
Phase  4 

miles  /  (hp-hr) 

#i 

60,000 

0.321 

0.293 

0.271 

0.362 

#i 

80,000 

0.224 

0.201 

0.189 

0.228 

#2 

60,000 

0.320 

0.286 

0.266 

0.362 

#2 

80,000 

0.219 

0.198 

0.188 

0.229 

This  analysis  estimates  the  engine  work  from  chassis  dynamometer  testing  and  does  not 
take  into  account  a  number  of  additional  sources  of  load  on  the  engine.  Two  of  these  sources  are 
the  engine  accessory  load  and  the  additional  power  from  when  the  engine  is  idling  at  a  higher 
speed  during  warm-up. 
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3.4  Simulated  HD  Federal  Test  Procedure  and  Supplemental  Emission  Test  Results 


The  on-highway  heavy-duty  engine  emission  standards  are  in  grams  per  horsepower-hour 
based  on  engine  test  cycles.  The  current  exhaust  emissions  standards  for  heavy-duty  engines  are 
0.2  g/hp-hr  for  NOx,  0.01  g/hp-hr  for  PM,  15.5  g/hp-hr  for  CO,  and  0.14  g/hp-hr  for  NMHC.4 
The  emission  standards  are  evaluated  over  a  transient  cycle,  the  Heavy-Duty  Federal  Test 
Procedure  (HD  Engine  FTP)  cycle,  and  a  steady-state  cycle. 

To  conduct  a  rough  comparison  of  the  emissions  over  a  transient  cycle  to  the  engine 
emissions  standards,  we  calculated  the  estimated  NOx,  PM,  CO,  and  NMHC  emissions  in  grams 
per  horsepower-hour  using  the  conversion  rates  shown  in  Table  11.  The  comparison  was  limited 
to  the  chassis  test  results  from  the  UDDS  cycle  because  this  is  the  vehicle  cycle  that  was  used 
originally  to  create  the  HD  Engine  FTP  cycle.  As  shown  in  Table  12  and  Table  13,  the  estimated 
NOx  and  PM  emissions  results  are  significantly  higher  than  the  model  year  2010  and  later  on- 
highway  heavy-duty  diesel  emission  standards,  and  are  more  typical  of  the  emission  results 
expected  from  an  on-highway  heavy-duty  diesel  engine  built  between  model  years  1998  and 
2002. 

Table  12:  Estimated  Grams  of  NOx  and  NMHC  per  Horsepower-Hour  Results  over  the  UDDS 
Cycle  for  2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2 


UDDS 

NOx 

Non-Methane  Hydrocarbons(NMHC) 

Vehicle 
Test  Weight 
(lbs) 

Vehicle 

Cold  UDDS 
(g/hp-hr) 

Inter.  UDDS 
(g/hp-hr) 

Hot  UDDS 
(g/hp-hr) 

Cold  UDDS 
(g/hp-hr) 

Inter.  UDDS 
(g/hp-hr) 

Hot  UDDS 
(g/hp-hr) 

60,000 

Glider  #1 

8.15 

5.93 

5.87 

0.125 

0.128 

0.133 

Glider  #2 

9.27 

7.15 

6.74 

0.175 

0.111 

0.114 

80,000 

Glider  #1 

7.27 

5.56 

5.44 

0.086 

0.086 

0.088 

Glider  #2 

7.97 

6.63 

6.34 

0.048 

0.013 

0.015 

4  See  40  CFR  86.007-1 1  for  emission  standards  and  supplemental  requirements  for  2007  and  later  model  year  diesel 
heavy-duty  engines  and  vehicles. 
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Table  13:  Estimated  Grams  of  CO  and  PM  per  Horsepower-Hour  Results  over  the  UDDS  Cycle  for 
2016  MY  Peterbilt  389  Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2 


UDDS 

Carbon  Monoxide  (CO) 

Particulate  Matter 

Vehicle 
Test  Weight 
(lbs) 

Vehicle 

Cold  UDDS 
(g/hp-hr) 

Inter.  UDDS 
(g/hp-hr) 

Hot  UDDS 
(g/hp-hr) 

Cold  UDDS 
(g/hp-hr) 

Inter.  UDDS 
(g/hp-hr) 

Hot  UDDS 
(g/hp-hr) 

60,000 

Glider  #1 

3.98 

3.20 

3.15 

0.146 

0.166 

0.176 

Glider  #2 

3.52 

3.19 

3.10 

0.100 

0.106 

0.106 

80,000 

Glider  #1 

3.52 

3.17 

2.99 

0.217 

0.228 

0.216 

Glider  #2 

3.06 

3.00 

3.00 

0.089 

0.088 

0.086 

Chassis  testing  of  Glider  #2  was  also  conducted  to  simulate  the  engine-based  steady  state 
cycle,  the  Supplemental  Emission  Test  (SET),  as  discussed  in  Section  2.4.  The  simulation  was 
conducted  by  running  a  series  of  steady-state  cycles  with  varying  grade  using  the  mass  and  road 
load  coefficients  of  the  80,000  pound  vehicle.  The  engine  power  for  each  SET  test  point  was 
determined  using  the  method  defined  in  Section  3.3  and  the  corresponding  speed  and  torque 
values  are  shown  in  Table  14. 


Table  14:  Engine  Speed  and  Torque  at  SET  Test  Points 


Test  Point 

Engine 
Speed  (rpm) 

Engine 

Torque 

(Nm) 

A100 

1262 

2302 

A75 

1262 

1783 

A50 

1263 

1251 

A25 

1262 

716 

B100 

1440 

2371 

B75 

1440 

1831 

B50 

1440 

1289 

B25 

1440 

732 

C100 

1610 

2255 

C75 

1648 

1764 

C50 

1648 

1249 

C25 

1648 

722 

Idle 

600 

0 

The  overall  emission  test  results  from  the  SET  are  shown  in  Table  15.  For  the  “idle”  test 
point  of  the  SET,  the  idle  results  from  the  3rd  phase  of  the  Super  Cycle  were  used.  The  NOx 
emissions  are  consistent  with  the  results  of  the  UDDS  but  the  CO  and  PM  emissions  are 
measurably  lower.  This  is  not  surprising  since  the  transient  CO  and  PM  emissions  are  likely  a 
result  of  poor  air  fuel  ratio  control  and  mixing  during  transient  operation  when  compared  to  the 
steady-state  operation  that  the  SET  captures. 
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Table  15:  Glider  #2  Simulated  SET  Results 


Test  Point 

THC 

(g/hp-hr) 

CO 

(g/hp- 

hr) 

NOx 

(g/hp- 

hr) 

N20 

(g/hp- 

hr) 

CH4 

(g/hp- 

hr) 

NMHC 

(g/hp- 

hr) 

PM 

(g/hp- 

hr) 

A100 

0.0382 

1.3560 

6.817 

0.00166 

0 

0.0399 

0.028 

A75 

0.0343 

0.8307 

6.540 

0.00177 

0.00030 

0.0355 

0.016 

A50 

0.0320 

0.5130 

6.369 

0.00205 

0 

0.0338 

0.017 

A25 

0.0578 

0.3805 

6.001 

0.00285 

0 

0.0607 

0.019 

B100 

0.0375 

0.7036 

6.996 

0.00180 

0 

0.0395 

0.027 

B75 

0.0359 

0.4510 

7.379 

0.00193 

0.0002 

0.0380 

0.017 

B50 

0.0333 

0.3316 

6.880 

0.00215 

0 

0.0351 

0.015 

B25 

0.0569 

0.3850 

5.733 

0.00296 

0 

0.0599 

0.024 

C100 

0.0361 

0.3926 

6.020 

0.00211 

0 

0.0385 

0.040 

C75 

0.0394 

0.2950 

7.236 

0.00226 

0 

0.0420 

0.028 

C50 

0.0405 

0.2648 

6.594 

0.00254 

0 

0.0427 

0.024 

C25 

0.0635 

0.3939 

5.997 

0.00340 

0 

0.0666 

0.031 

Idle* 

5.002 

23.72 

113.5 

0.0690 

0.018 

5.0127 

0.175 

Weighted 

40CFR 

86.1362 

0.0446 

0.6182 

6.73 

0.00219 

7.53E-05 

0.0467 

0.025 

*ldle  emissions  are  in  (grams/hr) 

4.  Comparison  to  other  HD  Vehicle  Emission  Performance 


The  emission  results  from  the  glider  vehicles  were  compared  to  two  other  recent  model 
year  tractors.  The  vehicle  specifics  of  these  two  other  tractors  are  listed  below. 

•  The  day  cab  tractor  tested  was  a  2015  MY  International  Day  Cab  with  over  10,000 
miles.  The  vehicle  contained  a  2015  MY  Cummins  ISX  600  HP  engine,  an  Eaton  13 
speed  automated  manual  transmission,  and  a  3.55  rear  axle  ratio. 

•  The  sleeper  cab  tractor  tested  was  a  2014  MY  Freightliner  Cascadia  with  362,652 
miles.  The  vehicle  contained  a  2014  MY  Detroit  Diesel  DD-15  505  HP  engine,  an 
Eaton  10  speed  manual  transmission,  and  a  3.55  rear  axle  ratio. 

A  principle  difference  between  these  vehicles  and  the  2016  MY  Peterbilt  389  and  2017 
MY  Peterbilt  579  glider  vehicles  are  the  engines.  The  glider  vehicles  use  a  rebuilt  engine  that 
was  originally  manufactured  in  the  1998-2002  timeframe,  while  the  two  comparison  vehicles 
have  engines  certified  to  the  2014  MY  and  2015  MY  EPA  emissions  standards  and  utilize  cooled 
exhaust  gas  recirculation  (EGR),  diesel  particulate  filters,  and  selective  catalytic  reduction  (SCR) 
systems. 
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All  of  the  tractors  were  tested  in  the  same  HD  chassis  dynamometer  cell  as  the  glider 
vehicles.  The  target  road  load  coefficients  for  the  International  day  cab  matched  the  glider 
vehicles  when  tested  at  60,000  pounds.  The  target  road  loads  of  the  Freightliner  sleeper  cab 
matched  the  glider  vehicles  when  tested  at  80,000  pounds.  This  means  that  the  comparisons 
reflect  differences  observed  for  the  drivetrain  (engine,  transmission,  and  axle)  of  the  vehicles,  but 
do  not  account  for  differences  associated  with  the  vehicles’  aerodynamics  or  tire  performance. 
The  road  load  coefficients  for  both  of  these  vehicles  are  show  in  Table  16. 


Table  16:  Road  Load  Coefficients 


Target  Coefficients 

Set  Coefficients 

Configuration 

A 

(lbf) 

B 

(lbf/mph) 

C 

(lbf/mph2) 

A 

(lbf) 

B 

(lbf/mph) 

C 

(lbf/mph2) 

2015  MY 
International  Day 

Cab,  60k  Test 

Weight 

345.090 

0.0000 

0.15380 

75.100 

-0.7408 

0.143200 

2014  MY 

Freightliner  Sleeper 
Cab,  80k  Test 

Weight 

446.350 

7.76060 

0.14780 

294.170 

6.0668 

0.139900 

As  shown  in  the  following  figures,  we  compared  the  emission  rates  from  the  gliders  to 
that  of  the  comparable  tractor  configuration.  The  glider  results  in  the  figures  represent  the 
average  of  all  of  the  tests  for  a  given  vehicle  configuration,  excluding  the  tests  with  the  MIL  on 
for  Glider  #1.5  Figure  10  through  Figure  13  compare  the  2016  MY  and  2017  MY  Peterbilt 
Gliders  at  60,000  pound  test  weight  to  the  2015  MY  International  Day  Cab  at  the  same  test 
weight  and  road  load  coefficients  over  the  Super  Cycle.  Figure  14  through  Figure  17  show  the 
emission  rate  differences  between  the  2016  MY  and  2017  MY  Peterbilt  Gliders  at  80,000  pound 
test  weight  to  the  2014  MY  Freightliner  Sleeper  Cab  at  the  same  test  weight  and  road  load 
coefficients  over  the  ARB  Transient  Cycle. 

The  NOx,  CO,  THC,  and  PM  emissions  from  the  glider  vehicles  were  significantly  higher 
than  the  newer  model  year  tractors  over  all  cycles. 


5  See  Appendix  A,  B,  and  C  for  the  emission  rates  before  and  after  the  repair. 
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.G!!d.ef.MS,..Co.ii.Me.ii.t].o.o.aIMe.hI.cI.eC.o.mpa.r.iso.o. 

NOx 

Hot  Start  Super  Cycle  at  60#000ibs 


(g/rni)  (g/mi)  ig/nn) 

2016  Peterbilt  Glider  2017  Peterbi it  Glider  2015  International  Tractor 


Figure  10:  NOx  Emissions  Comparison  of  2015  MY  Day  Cab  to  the  2016  MY  Peterbilt  389  Glider 
#1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  Super  Cycle 

Glldervs.ConventionalVehicleComparison 
Total  Hydrocarbon 
HotStartSuperCycleat  60,000lbs 


P 


ARBTransienfi 

(g/mi) 

2017  Peterbilt  Glider 


2015  Tractor 
0.000117  g/mi 


l 


55/65  Cruise  \ 
(g/mi 


2015  International  Tractor 


Figure  11:  THC  Emissions  Comparison  of  2015  MY  International  Tractor  to  the  2016  MY  Peterbilt 
389  Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  Super  Cycle 
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Tractor 
0.010  g/mi 
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2015  International  Tractor 


Figure  12:  CO  Emissions  Comparison  of  2015  MY  Day  Cab  to  the  2016  MY  Peterbilt  389  Glider  #1 
and  2017  MY  Peterbilt  579  Glider  #2  over  the  Super  Cycle 
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Figure  13:  PM  Emissions  Comparison  of  2015  MY  Day  Cab  to  the  2016  MY  Peterbilt  389  Glider  #1 


'etert 

and  2017  MY  Pe/erbilt  579  Glider  #2  ovVr  the  Super  Cycle  / 
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Glider  vs.  Conventional  Tractor 
(MOs 

ARBTransientCycleat  80#0OOIbs 


(g/m  i) 

2016  Peterbilt  Glider  2017  Peterbilt  Glider  2014  Freightliner  Tractor 


Figure  14:  NOx  Emissions  Comparison  of  2014  MY  Freightliner  to  the  2016  MY  Peterbilt  389 
Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  ARB  Transient  Cycle 


Glider  vs.  Conventional  Tractor 
Total  HC 

ARBTransientCycleat  80,000!  bs 


ARBTransientt 

(g/mi) 

2016  Peterbilt  Gilder  2017  Peterbilt  Glider  2014  Freightliner  Tractor 


Figure  15:  HC  Emissions  Comparison  of  2014  MY  Freightliner  to  the  2016  MY  Peterbilt  389  Glider 
#1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  ARB  Transient  Cycle 
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Figure  16:  CO  Emissions  Comparison  of  2014  MY  Freightliner  to  the  2016  MY  Peterbilt  389  Glider 
#1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  ARB  Transient  Cycle 
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Figure  17:  PM  Emissions  Comparison  of  2014  MY  Freightliner  to  the  2016  VI Y  Peterbilt  389 
Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  AHfB  Transient  Cycle 
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We  also  compared  the  CO2  emissions  of  the  Peterbilt  389  and  Peterbilt  579  glider 
vehicles  to  the  International  and  Freightliner  conventional  tractors.  CO2  emissions  are  directly 
proportional  to  the  road  load  of  the  vehicle.  Because  we  did  not  measure  the  actual  road  load  of 
the  vehicles,  we  used  the  same  target  road  load  coefficients  in  the  two  sets  of  comparisons  (at 
60,000  and  80,000  pounds).  Therefore,  this  comparison  only  evaluates  the  performance  of  the 
powertrain  and  may  not  be  representative  of  the  difference  in  CO2  emission  that  these  vehicles 
would  experience  in-use.  Figure  18  and  Figure  19  show  comparisons  of  the  powertrain 
performance.  In  all  cases,  the  CO2  emissions  were  lower  in  the  glider  powertrains.  This  is  not 
unexpected  given  the  known  trade-off  between  NOx  and  CO2  emissions  with  respect  to  injection 
timing  and  similar  engine  calibration  techniques  and  the  relatively  higher  NOx  emissions  for  the 
2016  MY  Peterbilt  389  and  2017  MY  Peterbilt  579  glider  vehicles  shown  in  the  previous  tables 
and  figures. 


Glider  vs.  ConventionalVehicleComparison 
C02 

Hot  Start  Super  Cycle  at  60,000lbs 

3000  . 1 . . . f— . . . . . . 
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55/65  Cruise 
(g/mi) 


2016  Peterbilt  Glider  2017  Peterbilt  Glider  2015  Internationa!  Tractor 


Figure  18:  CO2  Emissions  Comparison  of  2015  MY  International  to  the  2016  MY  Peterbilt  389 
Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  Super  Cycle 
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Figure  19:  CO2  Emissions  Comparison  of  2014  MY  Freightiiner  to  the  2016  MY  Peterbilt  389 
Glider  #1  and  2017  MY  Peterbilt  579  Glider  #2  over  the  ARB  Transient  Cycle 
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5,  Appendix  A 

HD  UDDS  Results  for  the  Glider  Vehicles 
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Glider  #1  2016  MY  Peterbilt  389 


Test  Type 

Vehicle  Number 
Test  Weight  {lbs) 

Test 

Number 

Date 

Total  HC 

NMHC 

Glider  #1 

Cold  UDDS 
(g/mi) 

Glider  #1 

Inter.  UDDS 

(g/mi) 

Glider  #1 

Hot  UDDS 
(g/mi) 

Glider  #1 

Cold  UDDS 
(g/mi) 

Glider  #1 

Inter.  UDDS 
{g/mi) 

Glider  #1 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider  #1 

60,000  lb  Test 

Wt. 

1 

10/6 

0.630 

0.664 

0.487 

0.561 

0.606 

0.491 

2 

10/10 

0.551 

0.608 

0.501 

0.476 

0.590 

0.508 

3* 

10/16 

0.402 

0.417 

0.415 

0.407 

0.422 

0.421 

4* 

10/17 

0.443 

0.447 

0.481 

0.447 

0.452 

0.488 

Cold  Start 

UDDS 

Glider  #1 

80,000  lb  Test 

Wt. 

1 

10/12 

0.569 

0.527 

0.427 

0.545 

0.509 

0.435 

2 

10/13 

0.399 

0.411 

0.379 

0.407 

0.421 

0.389 

3* 

10/18 

0.437 

0.431 

0.414 

0.445 

0.439 

0.424 

4* 

10/19 

0.400 

0.413 

0.438 

0.407 

0.420 

0.448 

| 

*  Check  Engine  Light  issue  resolved  prior  to  this  test 

1 

Test  Type 

Vehicle  Number 
Test  Weight  {lbs) 

Test 

Number 

Date 

n 

X 

CO 

Glider  #1 

Cold  UDDS 
(g/mi) 

Glider  #1 

Inter.  UDDS 
(g/mi) 

Glider  #1 

Hot  UDDS 
(g/mi) 

Glider  #1 

Cold  UDDS 
(g/mi) 

Glider#! 

Inter.  UDDS 

{g/mi) 

Glider  #1 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider#! 

60,000  lb  Test 

Wt. 

1 

10/6 

0.051 

0.045 

0.001 

36.4 

28.5 

16.2 

2 

10/10 

0.050 

0.022 

0.000 

36.0 

23.8 

14.2 

3* 

10/16 

0.000 

0.000 

0.000 

13.9 

11.1 

10.3 

4* 

10/17 

0.000 

0.000 

0.000 

13.3 

10.7 

11.2 

Cold  Start 

UDDS 

Glider  #1 

80,000  lb  Test 

Wt. 

1 

10/12 

0.034 

0.028 

0.000 

31.1 

30.6 

16.7 

2 

10/13 

0.002 

0.000 

0.000 

19.7 

16.1 

17.4 

3* 

10/18 

0.000 

0.000 

0.000 

16.1 

15.2 

15.4 

4* 

10/19 

0.000 

0.000 

0.000 

18.9 

16.3 

14.4 

[  *  Check  Engine  Light  issue  resolved  prior  to  this  test 
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Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

NOx 

N20 

Glider#! 

Cold  UDDS 
(g/mi) 

Glider#! 

Inter.  UDDS 

(g/mi) 

Glider  #1 

Hot  UDDS 

(g/mi) 

Glider#! 

Cold  UDDS 
(g/mi) 

Glider#! 

Inter.  UDDS 

(g/mi) 

Glider  #1 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider#! 
60,000  lb  Test 

Wt. 

1 

10/6 

33.4 

31.6 

24.2 

0.016 

0.014 

0.014 

2 

10/10 

32.3 

31.5 

20.6 

0.016 

0.014 

0.013 

3* 

10/16 

28.4 

20.0 

20.3 

0.019 

0.017 

0.014 

4* 

10/17 

27.2 

20.5 

19.8 

0.018 

0.016 

0.015 

Cold  Start 

UDDS 

Glider#! 

80,000  lb  Test 

Wt. 

1 

10/12 

42.5 

35.1 

28.1 

0.020 

0.021 

0.018 

2 

10/13 

36.5 

28.3 

28.2 

0.017 

0.016 

0.015 

3* 

10/18 

36.2 

27.7 

27.2 

0.020 

0.017 

0.017 

4* 

10/19 

36.2 

27.7 

26.9 

0.019 

0.017 

0.016 

*  Check  Engine  Light  issue  resolved  prior  to  this  test 


Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

C02 

Fuel  Economy 

Glider  #1 

Cold  UDDS 

(g/mi) 

Glider  #1 

Inter.  UDDS 

(g/mi) 

Glider  #1 

Hot  UDDS 

(g/mi) 

Glider  #1 

Cold  UDDS 

(mpg) 

Glider  #1 

Inter.  UDDS 

(mpg) 

Glider  #1 

Hot  UDDS 

(mpg) 

Cold  Start 

UDDS 

Glider#! 

60,000  lb  Test 

Wt. 

1 

10/6 

2002 

1838 

1807 

4.94 

5.40 

5.55 

2 

10/10 

2066 

1881 

1854 

4.79 

5.30 

5.42 

3* 

10/16 

1990 

1818 

1779 

5.05 

5.54 

5.67 

4* 

10/17 

1991 

1804 

1816 

5.05 

5.58 

5.54 

Cold  Start 

UDDS 

Glider#! 

80,000  lb  Test 

Wt. 

1 

10/12 

2595 

2493 

2447 

3.85 

4.00 

4.11 

2 

10/13 

2664 

2425 

2413 

3.77 

4.15 

4.17 

3* 

10/18 

2602 

2465 

2449 

3.87 

4.09 

4.11 

4* 

10/19 

2677 

2478 

2432 

3.76 

4.06 

4.14 

*  Check  Engine  Light  issue  resolved  prior  to  this  test 
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Glider  #2  2017  MY  Peterbilt  579 


Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

Total  HC 

NMHC 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 

(g/mi) 

Glider  #2 

Hot  UDDS 

(g/mi) 

Glider  #2 

Cold  UDDS 

(g/mi) 

Glider  #2 

Inter.  UDDS 
(g/mi) 

Glider  #2 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider  #2 

60,000  lb  Test 

1 

11/3 

0.603 

0.363 

0.377 

0.605 

0.370 

0.384 

2 

11/6 

0.621 

0.401 

0.405 

0.621 

0.406 

0.411 

Cold  Start 

UDDS 

Glider  #2 
80,000  lb  Test 

1 

11/7 

0.236 

0.056 

0.064 

0.241 

0.063 

0.073 

Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

ch4 

CO 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 
(g/mi) 

Glider  #2 

Hot  UDDS 
(g/mi) 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 
(g/mi) 

Glider  #2 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider  #2 

60,000  lb  Test 

1 

11/3 

0.004 

0.000 

0.000 

11.4 

11.1 

9.4 

2 

11/6 

0.005 

0.000 

0.000 

13.2 

11.2 

12.3 

Cold  Start 

UDDS 

Glider  #2 
80,000  lb  Test 

1 

11/7 

0.006 

0.000 

0.000 

15.5 

15.1 

15.2 

Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

NOx 

N20 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 

(g/mi) 

Glider  #2 

Hot  UDDS 

(g/mi) 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 

(g/mi) 

Glider  #2 

Hot  UDDS 
(g/mi) 

Cold  Start 

UDDS 

Glider  #2 

60,000  lb  Test 

1 

11/3 

32.8 

25.3 

23.5 

0.018 

0.022 

0.013 

2 

11/6 

32.0 

24.7 

23.6 

0.014 

0.010 

0.010 

Cold  Start 

UDDS 

Glider  #2 

80,000  lb  Test 

1 

11/7 

40.3 

33.5 

32.0 

0.013 

0.010 

0.010 

Test  Type 

Vehicle  Number 
Test  Weight  (lbs) 

Test 

Number 

Date 

co2 

Fuel  Economy 

Glider  #2 

Cold  UDDS 
(g/mi) 

Glider  #2 

Inter.  UDDS 
(g/mi) 

Glider  #2 

Hot  UDDS 
(g/mi) 

Glider  #2 

Cold  UDDS 
(mpg) 

Glider  #2 

Inter.  UDDS 

(mpg) 

Glider  #2 

Hot  UDDS 

(mpg) 

Cold  Start 

UDDS 

Glider  #2 

60,000  lb  Test 

1 

11/3 

1962 

1868 

1801 

5.13 

5.39 

5.60 

2 

11/6 

2035 

1855 

1856 

4.95 

5.43 

5.42 

Cold  Start 

UDDS 

Glider  #2 

80,000  lb  Test 

1 

11/7 

2640 

2493 

2460 

3.82 

4.04 

4.10 
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PM  Results 


The  values  in  the  table  represent  an  average  of  the  PM  collected  on  three  filters.  The  PM  emission  data 
was  not  collected  for  all  tests  due  to  power  issues  in  the  laboratory  during  the  time  of  testing  which 
affected  the  PM  sampler.  Those  tests  for  which  the  PM  sample  system  was  not  operating  are  indicated 


with  a  “N/A”. 


Test  Type 

Vehicle 
Test  Weight 
(lbs) 

Test 

Number 

Date 

PM 

Cold  UDDS 
(mg/mi) 

Inter.  UDDS 
(mg/mi) 

Hot  UDDS 
(mg/mi) 

Cold  Start 

UDDS 

Glider  #1 

60,000  lb 

1 

10/6 

1472 

1491 

813 

2 

10/10 

N/A 

N/A 

N/A 

3* 

10/16 

479 

580 

542 

4* 

10/17 

521 

554 

662 

Glider  #2 

60,000  lb 

1 

11/3 

323 

363 

310 

2 

11/6 

375 

379 

431 

3 

11/14 

N/A 

N/A 

N/A 

Cold  Start 

UDDS 

Glide  r#l 
80,000  lb 

1 

10/12 

1419 

1622 

916 

2* 

10/13 

706 

706 

674 

3* 

10/18 

N/A 

N/A 

N/A 

4* 

10/19 

778 

849 

800 

Glider  #2 

80,000  lb 

1 

11/7 

490 

473 

466 

2 

11/8 

413 

433 

402 

3 

11/13 

450 

427 

432 

*  Check  Engine  Light  issue  resolved  prior  to  these  tests 
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6.  Appendix  B 

World  Harmonized  Vehicle  Cycle  (WHVC)  Results  for  the  Glider  Vehicles 
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Glider  #1  2016  MY  Peterbilt  389 


Test  Type 

Vehicle  Number 
Test  Weight  (ibs) 

Test 

Number 

Date 

Total  HC 
(g/mi) 

NMOG 

(g/mi) 

NMHC 

(g/mi) 

CH4 

(g/mi) 

CO 

(g/mi) 

Nox 

(g/mi) 

N20 

(g/mi) 

C02 

(g/mi) 

Fuel  Economy 
(mpg) 

Hot  Start 

WHVC 

Glider#! 

60,000  lb  Test 

Wt. 

1 

10/5 

0.431 

0.435 

0.435 

0.000 

8.65 

17.3 

0.0123 

1505 

6.69 

2 

10/6 

0.391 

0.397 

0.397 

0.000 

10.21 

16.9 

0.0109 

1561 

6.45 

3 

10/10 

0.410 

0.397 

0.397 

0.004 

16.82 

25.4 

0.0099 

1506 

6.63 

4* 

10/16 

0.373 

0.377 

0.377 

0.000 

8.94 

16.8 

0.0128 

1560 

6.46 

5* 

10/17 

0.392 

0.395 

0.395 

0.000 

9.55 

16.8 

0.0130 

1577 

6.38 

Hot  Start 

WHVC 

Glider#! 

80,000  lb  Test 

1 

10/11 

0.332 

0.336 

0.336 

0.000 

13.14 

24.2 

0.0128 

2105 

4.78 

2* 

10/13 

0.347 

0.350 

0.350 

0.000 

14.70 

22.7 

0.0145 

2132 

4.72 

Glider  #2  2017  MY  Peterbilt  579 


Test  Type 

Vehicle  Number 
Test  Weight  (ibs) 

Test 

Number 

Date 

Total  HC 

(g/mi) 

NMOG 

(g/mi) 

NMHC 

(g/mi) 

CH4 

(g/mi) 

CO 

(g/mi) 

Nox 

(g/mi) 

N20 

(g/mi) 

C02 

(g/mi) 

Fuel  Economy 
(mpg) 

Hot  Start 

Glider  #2 

1 

11/3 

0.285 

0.288 

0.288 

0.000 

8.79 

20.0 

0.0068 

1553 

6.49 

WHVC 

60,000  lb  Test 

2 

11/6 

0.289 

0.291 

0.291 

0.000 

9.12 

20.2 

0.0076 

1552 

6.49 

Hot  Start 

Glider  #2 

1 

11/7 

0.298 

0.300 

0.300 

0.000 

12.85 

26.4 

0.0082 

2157 

4.67 

WHVC 

80,000  lb  Test 

2 

11/8 

0.313 

0.316 

0.316 

0.000 

10.87 

27.1 

0.0101 

2152 

4.69 
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PM  Results 


The  values  in  the  table  represent  an  average  of  the  PM  collected  on  three  filters.  The  PM  emission  data 
was  not  collected  for  all  tests  due  to  power  issues  in  the  laboratory  during  the  time  of  testing  which 
affected  the  PM  sampler.  Those  tests  for  which  the  PM  sample  system  was  not  operating  are  indicated 


with  a  “N/A”. 


Test  Type 

Vehicle 
Test  Weight 
(lbs) 

Test 

Number 

Date 

PM 

WHVC 

(mg/mi) 

Hot  Start 

WHVC 

Glider  #1 
60,000  lb 

1 

10/5 

543 

2 

10/6 

622 

3 

10/10 

N/A 

4* 

10/16 

530 

5* 

10/17 

591 

Glider  #2 
60,000  lb 

1 

11/3 

367 

2 

11/6 

331 

Hot  Start 

WHVC 

Glider  #1 
80,000  lb 

1 

10/11 

627 

2* 

10/13 

745 

Hot  Start 

WHVC 

Glider  #2 
80,000  lb 

1 

11/7 

433 

2 

11/8 

419 

I*  Check  Engine  Light  issue  resolved  prior  to  these  tests 
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7.  Appendix  C 

Super  Cycle  (SC)  Results  for  the  Glider  Vehicles 
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Glider  #1  2016  MY  Peterbilt  389 


Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

Total  HC 

NMHC 

Glider  #1 

ARB 

Transient  1 

(g/mi) 

Glider  #1 

ARB 

Transient  2 

(g/mi) 

Glider  #1 
55/65 
Cruise 
(g/mi) 

Glider  #1 

ARB 

Transient  1 
(g/mi) 

Glider  #1 

ARB 

Transient  2 
(g/mi) 

Glider  #1 
55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #1 

60,000  lb  Test 

Wt. 

1 

10/5 

0.822 

0.753 

0.207 

0.823 

0.756 

0.214 

2 

10/6 

0.611 

0.723 

0.201 

0.611 

0.726 

0.208 

3 

10/10 

0.794 

0.740 

0.201 

0.765 

0.742 

0.208 

4* 

10/16 

0.683 

0.753 

0.197 

0.682 

0.757 

0.204 

5* 

10/17 

0.727 

0.758 

0.207 

0.727 

0.762 

0.214 

Hot  Start 

SC 

Glider  #1 

80,000  lb  Test 

Wt. 

1 

10/11 

0.608 

0.648 

0.168 

0.609 

0.653 

0.178 

2 

10/13 

0.629 

0.701 

0.185 

0.631 

0.707 

0.195 

3* 

10/18 

0.798 

0.706 

0.199 

0.799 

0.713 

0.209 

*  Check  Engine  Light  issue  resolved  prior  to  this  test 


Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

CH4 

CO 

Glider  #1 

ARB 

Transient  1 
(g/mi) 

Glider  #1 

ARB 

Transient  2 
(g/mi) 

Glider#! 

55/65 

Cruise 

(g/mi) 

Glider  #1 

ARB 

Transient  1 
(g/mi) 

Glider  #1 

ARB 

Transient  2 
(g/mi) 

Glider  #1 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #1 

60,000  lb  Test 

Wt. 

1 

10/5 

0.000 

0.000 

0.000 

16.20 

18.45 

1.69 

2 

10/6 

0.000 

0.000 

0.000 

20.12 

21.34 

1.76 

3 

10/10 

0.022 

0.002 

0.000 

38.94 

20.84 

1.86 

4* 

10/16 

0.000 

0.000 

0.000 

16.13 

15.01 

1.50 

5* 

10/17 

0.000 

0.003 

0.000 

17.23 

17.49 

1.61 

Hot  Start 

SC 

Glider#! 

80,000  lb  Test 

Wt. 

1 

10/11 

0.000 

0.000 

0.000 

22.84 

24.34 

2.99 

2 

10/13 

0.000 

0.000 

0.001 

22.43 

22.15 

2.70 

3* 

10/18 

0.000 

0.000 

0.002 

21.15 

20.05 

2.58 

*  Check  Engine  Light  issue  resolved  prior  to  this  test  | 


Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

NOx 

n2o 

Glider  #1 

ARB 

Transient  1 

(g/mi) 

Glider  #1 

ARB 

Transient  2 

(g/mi) 

Glider  #1 
55/65 

Cruise 

(g/mi) 

Glider  #1 

ARB 

Transient  1 

(g/mi) 

Glider  #1 

ARB 

Transient  2 

(g/mi) 

Glider#! 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #1 
60,000  lb  Test 

Wt. 

1 

10/5 

24.4 

23.8 

13.3 

0.016 

0.014 

0.005 

2 

10/6 

23.2 

23.3 

13.4 

0.015 

0.016 

0.006 

3 

10/10 

35.5 

26.6 

13.4 

0.020 

0.018 

0.008 

4* 

10/16 

22.0 

22.4 

13.6 

0.020 

0.020 

0.008 

5* 

10/17 

22.5 

22.2 

13.5 

0.021 

0.019 

0.008 

Hot  Start 

SC 

Glider  #1 
80,000  lb  Test 

Wt. 

1 

10/11 

29.6 

30.1 

25.3 

0.022 

0.020 

0.009 

2 

10/13 

29.2 

28.8 

25.2 

0.023 

0.023 

0.010 

3* 

10/18 

29.1 

28.6 

25.2 

0.023 

0.021 

0.010 

*  Check  Engine  Light  issue  resolved  prior  to  this  test) 
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Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

co2 

Fuel  Economy 

Glider  #1 

ARB 

Transient  1 
(g/mi) 

Glider  #1 

ARB 

Transient  2 
(g/mi) 

Glider  #1 

55/65 

Cruise 

(g/mi) 

Glider  #1 

ARB 

Transient  1 
(g/mi) 

Glider  #1 

ARB 

Transient  2 
(g/mi) 

Glider#! 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #1 

60,000  lb  Test 

wt. 

1 

10/5 

2188 

2181 

1121 

4.59 

4.60 

9.05 

2 

10/6 

2158 

2172 

1141 

4.64 

4.61 

8.90 

3 

10/10 

2172 

2104 

1139 

4.55 

4.76 

8.90 

4* 

10/16 

2138 

2110 

1132 

4.70 

4.76 

8.97 

5* 

10/17 

2200 

2146 

1134 

4.57 

4.68 

8.95 

Hot  Start 

SC 

Glider  #1 

80,000  lb  Test 

Wt. 

1 

10/11 

2814 

2827 

1750 

3.57 

3.55 

5.80 

2 

10/13 

2843 

2817 

1757 

3.53 

3.57 

5.77 

3* 

10/18 

2863 

2783 

1749 

3.51 

3.61 

5.80 

)*  Check  Engine  Light  issue  resolved  prior  to  this  test] 
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Glider  #2  2017  MY  Peterbilt  579 


Test  Type 

Vehicle  Number 
Test  Weight 
(ibs) 

Test 

Number 

Date 

Total  HC 

NMHC 

Glider  #2 

ARB 

Transient  1 
(g/mi) 

Glider  #2 

ARB 

Transient  2 
(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Glider  #2 

ARB 

Transient  1 

(g/mi) 

Glider  #2 

ARB 

Transient  2 
(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #2 

60,000  lb  Test 

1 

11/3 

0.611 

0.610 

0.164 

0.611 

0.612 

0.171 

2 

11/6 

0.596 

0.626 

0.137 

0.595 

0.628 

0.143 

Hot  Start 

SC 

Glider  #2 

80,000  lb  Test 

1 

11/7 

0.544 

0.596 

0.162 

0.547 

0.605 

0.170 

2 

11/8 

0.578 

0.601 

0.180 

0.579 

0.609 

0.189 

Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

CH4 

CO 

Glider  #2 

ARB 

Transient  1 
(g/mi) 

Glider  #2 

ARB 

Transient  2 
(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Glider  #2 

ARB 

Transient  1 
(g/mi) 

Glider  #2 

ARB 

Transient  2 

(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #2 

60,000  lb  Test 

1 

11/3 

0.000 

0.001 

0.000 

15.32 

16.00 

1.49 

2 

11/6 

0.000 

0.001 

0.001 

15.90 

14.96 

1.34 

Hot  Start 

SC 

Glider  #2 

80,000  lb  Test 

1 

11/7 

0.000 

0.000 

0.003 

17.41 

18.31 

2.70 

2 

11/8 

0.000 

0.000 

0.003 

18.73 

18.84 

2.14 

Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

NOx 

n2o 

Glider  #2 

ARB 

Transient  1 
(g/mi) 

Glider  #2 

ARB 

Transient  2 
(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Glider  #2 

ARB 

Transient  1 
(g/mi) 

Glider  #2 

ARB 

Transient  2 
(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #2 

60,000  lb  Test 

1 

11/3 

25.0 

25.0 

16.4 

0.014 

0.013 

0.005 

2 

11/6 

24.9 

24.8 

16.9 

0.012 

0.014 

0.004 

Hot  Start 

SC 

Glider  #2 
80,000  lb  Test 

1 

11/7 

32.1 

32.7 

28.6 

0.015 

0.013 

0.005 

2 

11/8 

33.0 

32.7 

28.6 

0.017 

0.016 

0.007 

Test  Type 

Vehicle  Number 
Test  Weight 
(lbs) 

Test 

Number 

Date 

n 

O 

Fuel  Economy 

Glider  #2 

ARB 

Transient  1 

(g/mi) 

Glider  #2 

ARB 

Transient  2 

(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Glider  #2 

ARB 

Transient  1 

(g/mi) 

Glider  #2 

ARB 

Transient  2 

(g/mi) 

Glider  #2 

55/65 

Cruise 

(g/mi) 

Hot  Start 

SC 

Glider  #2 

60,000  lb  Test 

1 

11/3 

2177 

2117 

1171 

4.62 

4.75 

8.67 

2 

11/6 

2106 

2105 

1146 

4.77 

4.78 

8.86 

Hot  Start 

SC 

Glider  #2 

80,000  lb  Test 

1 

11/7 

2755 

2760 

1765 

3.66 

3.65 

5.75 

2 

11/8 

2861 

2796 

1777 

3.52 

3.60 

5.71 

39 

EPA-1 9-01 26-A-000942 


ED  001620  00001696-00039 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


PM  Results 

The  values  in  the  table  represent  an  average  of  the  PM  collected  on  three  filters.  The  PM  emission  data 
was  not  collected  for  all  tests  due  to  power  issues  in  the  laboratory  during  the  time  of  testing  which 
affected  the  PM  sampler.  Those  tests  for  which  the  PM  sample  system  was  not  operating  are  indicated 
with  a  “N/A”. 


Test  Type 

Vehicle 

Test  Weight 
(lbs) 

Test 

Number 

Date 

PM 

ARBTransient  1 
(mg/mi) 

ARB  Transient  2 

(mg/mi) 

55/65  Cruise 
(mg/mi) 

Hot  Start 

sc* 

Glider  #1 
60,000  lb 

1 

10/5 

1005 

839 

187 

2 

10/6 

1112 

1127 

187 

3 

10/10 

N/A 

N/A 

N/A 

4* 

10/16 

961 

905 

167 

5* 

10/17 

1094 

1089 

186 

Glider  #2 
60,000  lb 

1 

11/3 

682 

706 

88 

2 

11/6 

623 

648 

69 

Hot  Start 

sc* 

Glider  #1 
80,000  lb 

1 

10/11 

N/A 

N/A 

N/A 

2* 

10/13 

1340 

1288 

169 

3* 

10/18 

N/A 

N/A 

N/A 

Glider  #2 

80,000  lb 

1 

11/7 

652 

668 

83 

2 

11/8 

749 

743 

98 

*  Check  Engine  Light  issue  resolved  prior  to  these  tests 
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Environmental  Protection  Agency  -  Capability  Statements 

Senate  Appropriations  Committee  -  Glider  Kits  and  Vehicles 

August  2017 

LANGUAGE:  The  Committee  continues  to  have  concerns  with  the  Environmental  Protection 
Agency  and  its  regulation  of  glider  kits  and  vehicles  under  its  definition  of  new  motor  vehicle. 
The  Committee  recognizes  that  the  National  Highway  Traffic  Administration  governs  the  status 
of  gliders  and  expressly  states  that  gliders  are  not  new  motor  vehicles.  Additionally,  it  is  well 
established  in  law  that  rebuilt  or  refurbished  engines  are  not  "new  engines".  Therefore,  the 
Committee  finds  that  gliders  should  not  be  regulated  as  new  motor  vehicles  as  defined  by  the 
EPA  under  the  Clean  Air  Act  because  such  a  finding  would  lack  precedent  and  be  in  error  with 
current  law. 

DESCRIPTION  OF  WHAT  THE  LANGUAGE  DOES:  The  language  presents  the  opinion  of 
the  Committee  that  gliders  should  not  be  regulated  as  new  motor  vehicles  under  the  Clean  Air 
Act. 


POTENTIAL  IMPLICATIONS:  As  written,  the  adoption  of  the  language  would  not 
necessarily  impact  the  EPA  and  the  implementation  of  standards  that  promote  a  new  generation 
of  cleaner,  more  fuel-efficient  trucks.  However,  the  EPA  has  previously  estimated  that  without 
some  regulatory  limits,  gliders  would  adversely  impact  public  health  by  increasing  ambient 
levels  of  ozone  and  particulate  matter. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
NATIONAL  VEHICLE  AND  FUEL  EMISSIONS  LABORATORY 
2565  PLYMOUTH  ROAD 
ANN  ARBOR,  MICHIGAN  48105-2498 


OCT  2  3  2017 


OFFICE  OF 
AIRAND  RADIATION 


Mr.  Terry  L.  Dotson,  President  &  CEO 
Worldwide  Equipment  Enterprises,  Inc. 

P.  O.  Box  1370 
73  We  Drive 

Prestonsburg,  Kentucky  41653-1370 
Dear  Mr.  Dotson: 

Thank  you  for  your  letter  of  August  23,  2017,  to  U.S.  Environmental  Protection  Agency  Administrator 
Pruitt,  regarding  your  concerns  with  the  reconsideration  of  the  glider  kit  requirements  in  the  Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Vehicles-Phase  2  (“Phase 
2”)  final  rule.  The  Administrator  has  asked  me  to  respond  to  you  on  his  behalf. 

The  EPA  takes  seriously  the  impacts  of  EPA  regulations  on  companies  and  communities  throughout  the 
U.S.  As  you  may  be  aware,  on  August  17,  2017,  the  Administrator  signed  a  letter  responding  to  a 
petition  to  EPA  from  representatives  of  the  glider  industry  by  stating  that  the  Agency  intends  to  revisit 
the  glider  provisions  of  the  Phase  2  Rule.  Both  the  industry’s  petition  for  reconsideration  and  the 
Administrator’s  response  are  available  on  EPA’ s  website.1  Although  the  Agency  intends  to  develop  and 
issue  a  proposed  rule  on  this  matter,  no  final  action  will  be  taken  on  this  matter  until  after  we  have 
carefully  considered  all  public  comments  on  the  proposal.  We  will  place  your  letter  into  the  docket 
(Docket  ID  No.  EPA-HQ-OAR-20 14-0827),  and  we  will  take  the  comments  you  provided,  as  well  as 
other  public  comments,  under  consideration  as  we  develop  this  rulemaking. 

Again,  thank  you  for  your  letter.  I  appreciate  the  opportunity  to  be  of  service  and  trust  the  information 
provided  is  helpful. 


Sincerely, 


https://wvvw.epa.gov/regulations-emissions-vehicles-and-engines/Detitions-reconsideration-phase-2-ghg-emissi.ons-and-ftiel 


Internet  Address  (URL)  *  http://www.epa.gov 

tecycled/Recyclable  *  Printed  with  Vegetable  Oil  Based  Inks  on  100%  Postconsumer,  Process  Chlorine  Free  Recycled  Paper 
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VOMAC  TRUCK  Safes  &  Service,  Inc. 

www.vomacsales.com  |  12242  Declaration  Dr.,  New  Haven,  IN  46774  |  Phone:(260)749-5061  |  Toll  Free:  (800)  824-9354 


October  17,2017 


To  Whom  It  Concerns, 


As  a  private  business  owner  with  operations  in  New  Haven,  IN;  Evansville,  IN;  Vincennes,  IN;  and  Terre 
Haute,  IN,  I  ask  you  to  keep  the  volume  cap  on  "glider  vehicles"  as  written  in  the  final  Greenhouse  Gas 
Phase  2  regulation. 

Simply  put,  glider  vehicles  are  sold  against  us  and  with  an  unfair  competitive  advantage. 

Today's  new  trucks  meet  US  '10  emission  levels  by  the  installation  of  an  expensive  "chemical  factory" 
behind  the  engine:  the  SCR  and  DPF.  Because  glider  vehicles  don't  meet  the  current  emission  standards, 
they  avoid  these  expensive  "chemical  factories"  that  we,  as  conscientious  business  owners  complying 
with  the  EPA's  strict  emissions  standards,  provide  our  customers  allowing  the  least  amount  of  emissions 
possible. 

Also,  we  are  required  to  pay  a  12-percent  Federal  Excise  Tax  on  the  sale  price  for  every  truck  we  sell. 

This  tax  is  used  to  fund  the  Federal  Highway  Trust  Fund  which  helps  pay  for  our  roads  and  bridges. 

Glider  vehicles  may  not  have  to  pay  the  excise  tax.  So,  not  only  are  we,  as  private  business  owners,  at  an 
unfair  price  disadvantage,  but  also  the  fund  to  build  highway  infrastructure  is  lessened  with  every  glider 
vehicle  sold  in  place  of  a  truck  meeting  the  EPA's  emission  restrictions. 

I  have  lost  sales  to  glider  vehicles  and  it  negatively  impacts  my  business.  A  few  of  the  deals  we  have  lost 
include  those  with  the  following  potential  customers: 

Materials  Transport 
Wayne  Wilkens  Trucking 
Herrington  Transport 
On  Line  Transport 
RBW 

GN  Trucking-  IN 
Ray  Jones  Trucking-  KY 
Clay's  Trucking-KY 
LR  Chapman-  KY 
Rite  Crete-  KY 
D&G-  KY 

Western  Kentucky  transport-  KY 
Moorman  Transport-  KY 
Hutchison  Trucking-  KY 
Jeff  Lear  Trucking-  KY 
Gibco  Motor  Express-  IN 
Bestway  Express-  IN 
Wayne  Wilkens  Trucking-  IN 
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RG  Berry  Trucking- IL 
Eagle  Valley  Inc- IL 
Sunshine  Distributors-  IL 
.OldPctnyFarms-  IL 
Vision  IV- IN 

'■ . Heritage  Petroleum-  IN 

Duff  Trucking- IN 

;  Jeremy  Carter  Trucking-  IL 
goshards  Trucking-  In 
Murphy  Trucking- II 
Hoehn  Transportation'-  !N 
Wes  Neuman  Trucking- IL 
David  Wiikens-  IN 

: is  Transport- IN .  .  \ 

TIMCO-  IL 

'  Dillon  Trucking-  IN  ■ 

Robinson  Brothers  Trucking- IN 

1  simply- wants  level  playing  field  so  that,  we  can  fairly  compete.  Ptea.seTeel  free -to  contact  me. at 

umorelli(5>  irucksalesgroup.com  for  any  further  discussion. 
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David  A.  Thompson 
Direct:  503-247-4061 
dthompson@tecequipment  com 

October  13,  2017 


The  Honorable  Scott  Pruitt 
Administrator 

Environmental  Protection  Agency 
Office  of  the  Administrator  1 101 A 
1200  Pennsylvania  Avenue,  N.W. 

Washington,  D.C.  20460 

Subject:  Glider  Vehicles olume  Cap 

Dear  Administrator  Pruitt: 

1  am  the  founder  and  current  President/CEO  of  TEC  Equipment,  Inc,,  the  West5 s  leading  multi-point  track 
dealer.  We  have  28  locations  throughout  California,  Washington,  Oregon,  Nevada,  and  Arizona,  and 
employ  close  to  1,200  associates, 

I  ask  you  to  keep  the  volume  cap  on  “glider  vehicles”  as  written  in  the  final  Greenhouse  Gas  Phase  2 
regulation.  Simply  put,  glider  vehicles  are  sold  against  us  but  with  an  unfair  competitive  advantage. 

Today’s  new  tracks  meet  US  HO  emission  levels  by  the  installation  of  an  expensive  “chemical  factory” 
behind  the  engine  (the  SCR.  and  DPP).  Because  gliders  vehicles  don’t  meet  the  current  emission 
standards,  they  avoid  these  expensive  “chemical  factories”  that  we,  as  conscientious  business  owners 
complying  with  EPA’s  strict  emissions  standards,  use  to  provide  our  customers  with  vehicles  that 
generate  the  least  amount  of  emissions  possible. 

Also,  we  are  required  to  pay  a  12%  Federal  excise  tax  on  the  sales  price  for  every  track  we  sell.  Glider 
Vehicles  may  not  have  to  pay  the  excise  tax.  This  tax  is  used  to  fund  the  federal  highway  trust  fund, 
which  helps  pay  for  our  roads  and  bridges.  So,  we  are  at  a  12%  unfair  price  disadvantage,  and  the 
highway  trust  fund  is  lessened  with  every  glider  vehicle  sold. 

I  have  lost  sales  to  glider  vehicles.  That  loss  of  revenue  has  negatively  impacted  my  business’s  bottom 
line  and  the  livelihoods  of  our  employees  and  their  families.  I  simply  want  a  level  playing  field  so  that  all 
truck  dealers  can  fairly  compete. 


cc  via  e-mail: 

Mandy  Gunasekara,  Senior  Advisor  to  the  Administrator  (Gunasekara.Mandy@epa.gov) 
Erik  Baptist,  Senior  Deputy  General  Counsel  (baptist.erik@epa.gov) 


750  N.E.  Columbia  Boulevard,  Portland,  Oregon  9721 1,  Tel:  503-285-7667  tecequipment.com 
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Good  Morning/Afternoon.  My  name  is  Susan  Alt,  Senior  Vice  President  of  Public  Affairs  for 
Volvo  Group  North  America.  Thank  you  for  the  opportunity  to  provide  the  Volvo  Group's  view 
on  this  important  issue. 

The  Volvo  Group  is  one  of  the  world's  leading  manufacturers  of  heavy  duty  trucks.  In  the  United 
States  we  produce  Volvo  trucks  and  the  iconic  Mack  Truck.  The  Volvo  Group  has  been 
manufacturing  in  the  US  since  1903  and  directly  employs  more  than  13,000  Americans.  We 
indirectly  employ  tens  of  thousands  more  Americans  through  our  supply  chain.  Our  major 
facilities  are  in  North  Carolina,  Pennsylvania,  Virginia,  and  Maryland.  We  have  invested  nearly 
$2  billion  in  our  nine  manufacturing  facilities  since  2002  and  spend  more  than  $250  million  in 
R&D  in  the  U.S.  every  year. 

Our  trucks  are  distributed  by  the  independently  owned  Volvo  and  Mack  dealer  network.  Over 
the  course  of  today,  you  will  be  hearing  from  several  of  these  small  businesses  regarding  the 
negative  impact  of  the  EPA's  proposal. 

We  are  here  today  to  voice  opposition  to  EPA's  proposal  to  repeal  the  emissions  standards  for 
heavy  duty  glider  vehicles.  A  glider  vehicle  is  essentially  a  new  truck  that's  been  equipped  with 
a  used  engine.  Their  original  purpose  was  to  allow  truck  owners  to  salvage  working  powertrains 
after  severe  accidents  by  installing  the  wrecked  truck's  engine  and  transmission  into  new  cab 
and  chassis  assemblies.  The  glider  vehicle  market  was  just  a  few  hundred  per  year  for  decades, 
and  Volvo  has  never  objected  to  gliders  used  for  the  aforementioned  purpose.  In  fact,  the 
Phase  2  rule  as  finalized  provides  for  production  of  a  volume  of  glider  vehicles  to  meet  this 
market  need. 

In  2010  a  significant  emission  reduction  was  required  for  newly  manufactured  diesel  engines. 
Not  coincidentally,  we've  watched  the  glider  vehicle  market  grow  more  than  tenfold  since 
2010,  now  reaching  "significantly  over  10,000  gliders  in  2015"  according  to  EPA  records.  Why 
did  the  volume  grow  so  dramatically?  Because  some  companies  exploited  the  opportunity  to 
offer  glider  vehicles  with  older  "pre-emissions"  engines  to  customers  seeking  to  avoid  modern 
emissions  control  systems.  Today  almost  no  glider  vehicles  uses  2  of  3  donor  components  from 
the  same  truck  to  be  installed  into  his  new  truck.  Most  glider  vehicles  today  are  mass  produced, 
custom-built  new  trucks  with  donor  components  that  come  from  any  possible  source.  Most 
glider  vehicle  buyers  today  are  not  small  operators  trying  to  salvage  their  truck  after  an 
accident  or  unable  to  afford  new  trucks  -  the  glider  buyers  today  are  small,  medium  and  even 
large  fleets  buying  new  replacement  trucks,  equipped  with  non-compliant  engines,  to  haul  for- 
hire  loads  on  America's  highways.  These  glider  vehicles  not  only  skirt  current  emission 
regulations,  but  they  also  skirt  safety  regulations  such  as  Electronic  Stability  Control  - 
technologies  that  help  keep  both  the  driver  of  the  truck  and  the  cars  safer. 
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The  Agency  recently  conducted  comparison  testing  of  late  model  year  glider  vehicles  to  late 
model  year  OEM  products  and  found  the  glider  vehicles  emitted  43  times  more  NOx  and  55 
times  more  soot  in  highway  conditions  than  today's  low  emission  diesel  vehicles.  The  current 
annual  impact  of  glider  emissions  already  grossly  outweighs  that  of  the  VW  diesel  engine 
violations  in  the  U.S.  at  their  peak 

The  current  proposal  may  help  a  handful  of  glider  manufacturers,  but  will  hurt  a  much  larger 
number  of  small  businesses  who  are  not  selling  glider  vehicles.  There  are  several  Mack  Trucks 
Volvo  truck  dealers  negatively  impacted  on  their  new  vehicle  sales  by  glider  vehicles.  This  has 
influence  on  their  viability  and  impacts  the  livelihoods  of  the  more  than  14,000  Americans  they 
employ.  The  Administration  should  be  aware  that  some  glider  kits  are  manufactured  in  Mexico; 
whereas  every  truck  sold  by  Mack  and  Volvo  for  the  US  is  built  by  a  highly  skilled,  well 
compensated  workforce  right  here  in  America. 

The  EPA  has  expressed  strong  support  for  DERA,  the  Diesel  Emissions  Reductions  Act,  part  of  a 
clean  diesel  program  that  funds  projects  that  improve  air  quality  by  reducing  harmful 
emissions  from  diesel  engines.  Since  2014,  DERA  has  expended  some  150  million  taxpayer 
dollars  to  fund  the  replacement  of  older,  higher  polluting  engines  from  America's  roadways.  It 
would  be  confounding  to  spend  taxpayer  money  in  this  way  and  then  allow  the  same  older, 
dirtier  engines  to  be  re-introduced  into  commerce  by  glider  vehicles. 

The  Clean  Air  Act  is  not  at  all  ambiguous  with  regard  to  EPA's  authority  to  regulate  glider 
vehicles.  We  will  provide  a  comprehensive  view  of  our  legal  position  in  our  written  submittal  to 
the  docket.  A  repeal  of  the  Phase  2  glider  provisions  makes  a  mockery  of  the  massive 
investments  we've  made  to  develop  low-emission  compliant  technology.  The  EPA  must  restore 
a  level  playing  field  where  all  actors  are  playing  by  the  same  set  of  rules  and  maintain  the  glider 
provisions  as  finalized  in  the  Phase  2  rule. 

Thank  you  for  your  time  and  attention. 
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TESTIMONY  OF  GLEN  KEDZIE  ON  BEHALF  OF  THE  AMERICAN  TRUCKING 
ASSOCIATIONS  ON  EPA'S  PROPOSED  REPEAL  OF  EMISSION  REQUIREMENTS  FOR 
GLIDER  VEHICLES,  GLIDER  ENGINES,  AND  GLIDER  KITS  RULE 

(December  4,  2017) 

Good  morning.  My  name  is  Glen  Kedzie  and  I  am  Vice  President,  Energy  &  Environmental 
Counsel  for  the  American  Trucking  Associations  ("AT A")  in  Arlington,  Virginia.  ATA  appreciates 
the  opportunity  to  provide  testimony  on  EPA's  proposed  repeal  of  emission  requirements  for 
gliders.  ATA  members  are  strongly  opposed  to  EPA  changing  course  and  undoing  the  agency's 
glider  provisions  under  the  final  Phase  2  rule. 

ATA  is  the  national  trade  association  that  represents  the  U.S.  trucking  industry  and  is  a  united 
federation  of  motor  carriers,  50  state  trucking  associations,  and  national  trucking  conferences 
created  to  promote  and  protect  the  interests  of  the  trucking  industry.  Directly  and  through  its 
affiliated  organizations,  ATA  represents  more  than  34,000  companies  encompassing  every  type 
and  class  of  motor  carrier  in  the  U.S. 

ATA  member  fleets  have  worked  tirelessly  to  be  both  sustainable  and  environmentally-sensitive 
in  their  operations.  Our  members  have  taken  great  strides  to  improve  their  environmental 
performance  while  also  advancing  their  business  positions  whether  through  the  development 
and  adoption  of  the  trucking  industry's  first-ever  sustainability  plan  in  2008;  the  phase-in  of 
ultra-low  sulfur  diesel  fuel  beginning  in  2006;  the  use  of  new  clean  diesel  engine  technologies  to 
reduce  PM  and  NOx  emissions  to  unprecedented  levels;  and  support  for  both  the  Phase  1  and 
Phase  2  rules.  Specific  to  the  Phase  2  rule,  a  bit  of  ATA's  historical  involvement  is  in  order. 

ATA  convened  a  group  of  major  fleet  members  to  assess  and  provide  input  on  the  development 
of  the  Phase  2  rule.  This  group,  known  as  ATA's  Fuel  Efficiency  Advisory  Committee  ("FEAC"), 
represented  all  aspects  of  the  trucking  community  including  truckload,  less-than  truckload, 
package  delivery,  tank,  flatbed,  refrigerated,  leasing,  intermodal,  and  vocational  applications. 
The  FEAC  worked  closely  with  EPA,  NHTSA,  suppliers,  manufacturers,  academia,  trade  groups, 
the  California  Air  Resources  Board,  and  member  companies  to  develop  the  industry's  basic 
framework  for  matters  needing  to  be  addressed  in  the  final  rule.  This  document  came  to  be 
known  as  the  FEAC  Guiding  Principles  which  were  adopted  as  official  industry  policy. 

Given  the  proposed  changes  to  the  glider  provisions,  ATA  reconvened  the  FEAC  to  specifically 
discuss  the  trucking  industry's  position  on  this  change.  The  FEAC  was  comprised  of  leading 
trucking  fleets  across  the  country  including  FedEx,  UPS,  Wal-Mart,  Pepsico,  Knight 
Transportation,  Old  Dominion  Freight  Line,  CR  England,  ABF,  YRC  Worldwide,  Penske  Truck 
Leasing,  and  James  Burg  Trucking.  ATA's  FEAC  voted  unanimously  to  oppose  any  attempts  to 
repeal  the  glider  provisions  included  in  the  final  Phase  2  rule.  The  rationale  for  doing  so  were  as 
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TESTIMONY  OF  GLEN  KEDZIE  ON  BEHALF  OF  THE  AMERICAN  TRUCKING 
ASSOCIATIONS  ON  EPA'S  PROPOSED  REPEAL  OF  EMISSION  REQUIREMENTS  FOR 
GLIDER  VEHICLES,  GLIDER  ENGINES,  AND  GLIDER  KITS  RULE 

(December  4,  2017) 


follows: 

EPA's  Reinterpretation  of  its  Legal  Authority  to  Regulate  Gliders  Could  Create  Unintended 
Consequences 

EPA's  proposal  to  reinterpret  section  202  (a)(1)  of  the  Clean  Air  Act  stating  that  a  new  motor 
vehicle  can  only  be  a  vehicle  comprised  entirely  of  new  parts  will  have  implications  far  beyond 
gliders.  Under  EPA's  definition,  any  motor  vehicle  that  contained  a  powertrain  that  was 
comprised  of  any  used  parts  would  fall  outside  the  definition  of  a  "new  motor  vehicle"  and, 
thus,  outside  the  scope  of  EPA's  regulatory  authority.  The  net  result  would  be  that  an  engine 
and  vehicle  manufacturer  could  avoid  all  regulation  of  the  sale  of  its  new  engines  and  vehicles 
so  long  as  the  engines  used  in  the  final  assembly  of  otherwise  brand  new  vehicles  included  at 
least  some  refurbished  parts.  Creating  such  a  loophole  could  potentially  upend  the  agency's 
ability  to  regulate  emissions  from  the  trucking  sector. 

EPA  has  Clear  Authority  to  Regulate  Rebuilt  Engines 

Section  (a)(3)(D)  of  the  Clean  Air  Act  authorizes  EPA  to  regulate  glider  engines.  That  section 
states  in  part: 

"The  Administrator  shall  study  the  practice  of  rebuilding  heavy-duty  engines  and  the  impact 
rebuilding  has  on  engine  emissions.  On  the  basis  of  that  study  and  other  information  available 
to  the  Administrator,  the  Administrator  may  prescribe  requirements  to  control  rebuilding 
practices,  including  standards  applicable  to  emissions  from  any  rebuilt  heavy-duty  engines 
(whether  or  not  the  engine  is  past  its  statutory  useful  life),  which  in  the  Administrator's 
judgment  cause,  or  contribute  to,  air  pollution  which  may  reasonably  be  anticipated  to 
endanger  public  health  or  welfare  taking  costs  into  account." 

The  Continued  Growth  of  Gliders  Creates  a  Competitive  Disadvantage  to  Fleets  Purchasing 
New  Equipment  and  Circumvents  Today's  Stringent  Emissions  Standards  for  PM,  NOx  and 
Greenhouse  Gases 

It  is  well-known  that  gliders  are  purchased  to  save  money,  avoid  maintenance  costs  and  weight 
penalties,  skirt  federal  excise  tax  payments,  allude  the  use  of  engine  technologies  that  virtually 
eliminate  NOx  and  PM  emissions,  and  to  avoid  the  installation  of  safety  equipment  in  pre-2000 
vehicles  under  the  Electronic  Logging  Device  ("ELD")  Rule  which  goes  into  effect  December  18. 
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TESTIMONY  OF  GLEN  KEDZIE  ON  BEHALF  OF  THE  AMERICAN  TRUCKING 
ASSOCIATIONS  ON  EPA'S  PROPOSED  REPEAL  OF  EMISSION  REQUIREMENTS  FOR 
GLIDER  VEHICLES,  GLIDER  ENGINES,  AND  GLIDER  KITS  RULE 

(December  4,  2017) 

ATA  members  buy  a  tremendous  amount  of  new  equipment  and  pay  a  premium  price  investing 
in  clean  engine  technologies.  Aside  from  additional  maintenance,  taxes  and  downtime  costs, 
ATA  member  fleets  are  paying  $31,000  more  on  average  per  new  Class  8  truck  since  2004  to 
comply  with  new  NOx,  PM,  and  GHG  regulations.  While  the  best-run  trucking  companies  in  the 
nation  are  heavily  investing  in  cleaning  up  the  environment  and  improving  the  overall  profile  of 
the  industry,  the  glider  vehicle  industry  openly  promotes  their  sale  of  "pre-emission  engines" 
and  uses  the  cost  savings  differential  between  clean  diesel  technologies  and  high-emitting  old 
trucks  as  a  promotional  sales  pitch. 

Trucking  continues  to  remain  in  the  crosshairs  of  further  NOx  engine  emissions  regulations. 

Just  last  December  EPA,  in  response  to  a  petition,  committed  to  promulgate  more  stringent 
NOx  emission  standards  for  new  engines.  Yet,  by  EPA's  own  admission,  glider  vehicles  may 
account  for  as  much  as  33%  of  total  NOx  emissions  from  all  heavy-duty  on-highway  vehicles  by 
2025  if  left  unchecked.  Put  another  way,  at  current  and  projected  glider  production  rates,  the 
contribution  of  NOx  and  PM  emissions  from  gliders  alone  would  nearly  double  the  emissions  of 
these  pollutants  from  the  entire  Class  8  fleet.  It  is  not  equitable  for  the  cleanest  fleet 
operations  in  the  nation  to  keep  paying  the  bill  for  cleaner  air  to  offset  the  excess  emissions  of 
older  trucking  equipment  operating  in  perpetuity. 

In  conclusion,  ATA  requests  EPA  not  repeal  the  glider  provisions  under  the  final  Phase  2  rule. 
ATA  will  be  submitting  more  extensive  comments  on  behalf  of  ATA's  members  into  the  docket 
on  January  5.  Thank  you. 
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To:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  8/18/2017  2:52:36  PM 

Subject:  RE:  Press  Release  from  Representative  Diane  Black  (Tennessee's  6th  District)  regarding 

glider  rule  announcement  from  yesterday 


Thanks,  Bill.  I  gave  OCIR  a  heads  up  as  well. 


From:  Charmley,  William 

Sent:  Friday,  August  18,  2017  9:56  AM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Sutton,  Tia  <sutton.tia@epa.gov> 

Subject:  Press  Release  from  Representative  Diane  Black  (Tennessee's  6th  District)  regarding 
glider  rule  announcement  from  yesterday 


https://black.house.gov/media/press-releases/epa-intends-roll-back-iob-killing-regulation-hurting- 

small-business-owners 

EPA  Intends  to  Roll  Back  Job 
Killing  Regulation  Hurting  Small 
Business  Owners 


August  17,  2017 
Press  Release 

Move  will  Save  Thousands  of  Jobs  Nationwide 
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Washington,  D.C.  -  Today,  the  Environmental  Protection  Agency  (EPA)  announced  it 
will  change  a  crippling  Obama-era  regulation  that  threatens  to  shut  down  the  U.S.  glider 
kit  industry.  Without  immediate  action,  the  rule  will  devastate  these  small  and  medium¬ 
sized  manufacturers,  costing  thousands  of  jobs  in  Tennessee  alone. 

Glider  kits  are  used  to  refurbish  wrecked  or  unsafe  highway  tractors,  and  are  often  far 
more  cost  effective  for  the  fleets  of  small  business  owners  who  are  unable  to  buy  all 
new  vehicles.  Known  as  the  "Phase  2  Rule.”  the  Obama-era  regulation  would  cap  a 
manufacturer’s  production  at  300  glider  kits  per  year  by  January  2019,  a  small  fraction 
of  the  current  production  level.  Ending  the  production  of  these  high  quality,  safe  and 
efficient  vehicles  will  result  in  a  direct  loss  of  approximately  20,000  jobs  nationwide.  On 
a  broader  scale,  an  independent  study  found  that  the  economic  impact  of  this  rule  could 
exceed  a  conservative  estimate  of  $1  billion  nationwide. 

Congressman  Diane  Black  (R-TN-06)  released  the  following  statement: 

"The  Obama  administration's  rule  not  only  ignores  the  benefits  of  gliders,  it  destroys  an 
entire  industry.  To  say  that  /  am  grateful  for  the  hard  work  of  Administrator  Pruitt  and  his 
team  is  an  understatement.  Tennesseans  deeply  value  the  work  ethic  that  those  in  this 
industry  exemplify,  and  it  is  with  great  pride  that  we  can  count  this  as  a  victory  for 
communities  across  our  state.  I  applaud  the  Administrator  for  recognizing  the  harmful 
effects  this  overreaching  regulation  would  have  on  thousands  of  families  dependent  on 
this  trade  as  a  way  of  life.’’ 

Following  the  announcement,  EPA  Administrator  Scott  Pruitt  said,  “EPA  is  committed 
to  revisiting  rules  that  may  not  fall  under  the  Agency’s  jurisdiction  and  have  negative 
impacts  on  businesses  across  the  country.  By  revisiting  these  provisions,  we  are 
allowing  all  stakeholders  to  share  their  concerns  and  the  Agency  to  explore  the  full 
impact  of  these  rules.  ” 

Glider  kit  manufacturers  such  as  Fitzgerald  Glider  Kits,  Harrison  Truck  Centers  and 
Indiana  Phoenix,  have  argued  that  despite  the  previous  Administration’s  stated  goal  to 
reduce  greenhouse  gas  emissions,  the  EPA  did  not  perform  any  actual  testing  to 
analyze  the  environmental  impact  of  remanufactured  engines  and  gliders  compared  to 
new,  or  Original  Equipment  Manufacturer  (“OEM”),  vehicles.  Instead,  it  relied  on 
unsubstantiated  assumptions  about  the  number  of  older  engines  used  in  gliders  and 
their  emissions. 

This  argument  was  confirmed  in  a  2016  study  by  Tennessee  Tech  University.  The  study 
tested  emissions  from  thirteen  vehicles  and  concluded  that  remanufactured  engines 
performed  equally  as  well  as  the  OEM  engines  when  compared  with  the  2010  EPA 
emissions  standards.  “This  study  demonstrates  that  the  so-called  data  the  EPA  relied 
upon  was  based  on  unsupported  assumptions  rather  than  true  science,  ’’  said 
Congressman  Black. 

Impact  on  Glider  Kit  Manufacturers 
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In  Tennessee,  Fitzgerald  Glider  Kits  was  founded  in  1989  by  Tommy  Fitzgerald  Sr.  and 
his  brother,  Ricky,  beginning  in  a  single  bay  facility  located  in  Pall  Mall.  Thirty  years 
later,  the  company  has  expanded  to  six  counties  in  Tennessee,  with  facilities  covering 
roughly  750,000  square  feet  and  500  employees  in  Tennessee  alone. 

“On  behalf  of  my  family  and  the  terrific  employees  at  Fitzgerald  Glider  Kits,  I  want  to 
thank  Congressman  Black  and  Administrator  Pruitt  for  their  leadership  on  this  issue  and 
genuinely  caring  for  the  concerns  of  small  businesses  like  ours, "  said  Tommy 
Fitzgerald  Sr.  "There  is  a  way  to  strike  a  rational  balance  between  environmental 
concerns  and  jobs,  but  this  rule  is  not  it.  The  EPA ’s  announcement  should  inspire  small 
businesses  everywhere.  ’’ 

“The  Fitzgerald  family  is  very  grateful  for  Congressman  Black’s  dedication  and 
leadership  on  the  glider  issue  dating  back  to  2015.  The  Congressman’s  recognition  of 
the  potentially  adverse  impact  of  a  misinformed  rule  on  thousands  of  jobs  in  rural  areas 
of  the  Upper  Cumberland  Region  and  the  tens  of  thousands  of  jobs  nationally 
demonstrates  her  commitment  to  helping  preserve  and  create  American  jobs,  ”  said 
Fitzgerald  Sr. 

The  EPA’s  announcement  today  follows  voiced  concerns  by  stakeholders  and  business 
owners,  like  Fitzgerald,  regarding  the  impact  these  regulations  would  have  on  their 
industries.  Congressman  Black  has  worked  alongside  Fitzgerald  Trucking  since  2015  to 
ensure  that  the  restrictions  are  not  enforced. 

"The  Fitzgerald  family  has  become  part  of  our  own  family  in  Washington.  They  have  the 
ability  to  bring  businesses  and  jobs  to  the  small,  rural  areas  of  Tennessee  and  have 
changed  the  lives  of  countless  families, "  said  Congressman  Black.  "It  is  my  hope  that 
this  action  by  Administrator  Pruitt  will  continue  that  legacy.  To  the  Fitzgerald's,  this 
business  is  far  more  than  making  a  dollar  -  it's  about  giving  back,  and  i  am  proud  to 
stand  next  to  them  as  they  build  on  their  vision. " 

Background: 

Trucking  operators  rely  on  glider  kits  for  the  construction  of  affordable  and  reliable 
vehicles  which  in  turn  promote  economic  growth  and  job  stability.  A  well  assembled  kit 
gives  small  business  owners  the  ability  to  minimize  maintenance  downtime  and 
provides  their  drivers  with  important  safety  features  as  they  drive  across  the  country. 
The  gliders  lower  the  cost  of  truck  ownership  compared  to  a  factory-produced  vehicle, 
allowing  small  business  owners  to  continue  operating  efficiently  with  the  highest  quality 
trucks,  without  the  added  cost  of  purchasing  a  new  vehicle. 

Fitzgerald  Glider  Kits  is  North  America's  largest  Glider  Kit  assembler  and  specializes  in 
installing  re-manufactured  main  components  of  trucks  into  a  new  cab.  These  cabs  are 
reliable  and  fuel  efficient,  and  provide  trucking  businesses  with  a  more  cost-effective 
way  of  doing  business.  In  some  cases,  the  gliders  can  save  25%  off  the  sticker  price  of 
a  new  truck  and  possess  better  fuel  economy.  The  company  is  based  in  central 
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Tennessee  and  produces  more  than  3,500  trucks  per  year,  offering  various  models  of 
household  name  brands.  Still  owned  and  operated  by  Robert  Fitzgerald,  Tommy 
Fitzgerald  Jr.  and  associate  Nick  Bresaw,  Fitzgerald  Glider  Kits  has  facilities  in  six 
locations  across  the  Upper  Cumberland  region. 

In  July  2015,  Congressman  Black  introduced  and  successfully  passed  H.  Arndt.  630,  an 
amendment  to  the  Department  of  the  Interior,  Environment,  and  Related  Agencies 
Appropriations  Act  that  would  prohibit  the  EPA  from  applying  its  proposed  “Phase  2 
rules”  on  greenhouse  gas  emissions  standard  for  medium  and  heavy  duty  trucks  to 
glider  kits.  H.  Arndt.  630  would  prohibit  the  EPA  from  extending  the  rule  to  glider  kits  as 
they  were  wrongly  labeled  as  “new  vehicles.”  The  amendment  passed  the  House  by 
voice  vote. 

Click  HERE  to  view  the  EPA's  press  release. 

### 

Congressman  Diane  Black  represents  Tennessee’s  6th  Congressional  District.  A  nurse 
for  more  than  40  years,  she  serves  as  Chairman  of  the  House  Budget  Committee  and  a 

member  of  the  Ways  and  Means  Committee. 
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To:  Cullen,  Angela[cullen.angela@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Hengst,  Benjamin[Hengst. Benjamin@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Fri  8/18/2017  2:38:40  PM 

Subject:  HD  petition  response  letters  for  the  Web 

Signed  -  Letter  to  Keener  -  Gliders.pdf 

August  17  2017  Letter  to  Truck  Trailer  Manufacturers  Association.pdf 

Signed  -  Letter  to  Peterson  -  Gliders.pdf 

Signed  -  Letter  to  Fitzgerald  -  Gliders.pdf 


Angela  and  Bill, 


Just  an  FYI  that  Gwen  will  need  until  this  afternoon  to  prepare  the  letters  for  posting. 


The  press  office  is  sending  out  the  attached  letters  to  any  outlets  that  ask  so  I  don’t  think  we 
need  to  stress  anyone  out  in  getting  the  website  up  ASAP.  LMK  if  I’m  wrong  and  we  can  post 
non-508  complaint  pdf  versions  this  morning  and  switch  them  out  later. 


Thanks, 

Erin 


From:  StClair,  Christie 

Sent:  Friday,  August  18,  2017  10:13  AM 

To:  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 

Subject:  FW:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


From:  Graham,  Amy 
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Sent:  Thursday,  August  17,  2017  6:38  PM 

To:  dawn  reeves  <dawn.reeves@iwpnews.com>:  StClair,  Christie  <StClair.Christie@epa.qov> 
Cc:  Press  <Press@epa.qov> 

Subject:  RE:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


Dawn  -  Please  see  the  attached  letters  for  additional  information. 


From:  dawn  reeves  [mailto:dawn.reeves@iwpnews.coml 

Sent:  Thursday,  August  17,  2017  4:20  PM 
To:  StClair,  Christie  <StClair.Christie@epa.qov> 

Cc:  Press  <Press@epa.qov> 

Subject:  Re:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


Thanks  —  I  understand  it  may  be  contained  in  a  court  filing,  motion  to  govern  future 
proceedings,  in  the  litigtion  in  the  D.C.  circuit. 

That  motion  is  due  today. 


Also  can  you  say  whether  the  rule's  implementation  of  trailer  provisions  beginning  in  Jan  2018 
will  be  stayed? 


On  Thu,  Aug  17,  2017  at  4:17  PM,  StClair,  Christie  <StClair. Christie@epa.gov>  wrote: 
Checking  on  this,  Dawn. 


From:  dawn  reeves  [mailto:dawn.reeves@iwpnews.coml 
Sent:  Thursday,  August  17,  2017  4:03  PM 
To:  Press  <Press@epa.qov> 

Subject:  Re:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


Hi, 
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Can  you  please  send  the  formal  notice  ASAP  or  whatever  it  is  that  you  may  have. 
Thanks, 

Dawn 


On  Thu,  Aug  17,  2017  at  3:51  PM,  EPA  Press  Office  <press@epa. gov>  wrote: 


Contact  Information:  press@epa.qov 

EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy- 

Duty  Rules 


WASHINGTON  (August  17,  2017)  — The  U.S.  Environmental  Protection  Agency  (EPA)  announced  today 
its  intent  to  revisit  provisions  of  the  Phase  2  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards 
for  Medium-  and  Heavy-Duty  Engines  following  concerns  raised  by  stakeholders  in  the  trailer  and  glider 
industry. 

“In  light  of  the  significant  issues  raised,  the  agency  has  decided  to  revisit  the  Phase  2  trailer  and  glider 
provisions,”  said  EPA  Administrator  Scott  Pruitt.  “We  intend  to  initiate  a  rulemaking  process  that 
incorporates  the  latest  technical  data  and  is  wholly  consistent  with  our  authority  under  the  Clean  Air  Act.” 

Background: 

In  September  201 1 ,  EPA  and  the  National  Highway  Traffic  Safety  Administration  (NHTSA)  issued 
greenhouse  gas  (GHG)  emissions  and  fuel  efficiency  standards  for  medium-  and  heavy-duty  vehicles  for 
model  year  2014-2018  (“Phase  1”).  These  standards  applied  to  newly  manufactured  engines,  tractors, 
vocational  vehicles,  large  pickups,  and  vans.  In  October  2016,  EPA  and  NHTSA  updated  the  standards 
for  medium-  and  heavy-duty  vehicles  MY  2021-2027  (“Phase  2”),  and  regulated  trailers  and  gliders  -  for 
the  first  time  under  the  GHG  program  -  with  compliance  deadlines  beginning  in  2018. 


Visit  The  EPA's  Newsroom 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov] 

From:  Mylan,  Christopher 

Sent:  Mon  10/23/2017  6:55:37  PM 

Subject:  OTAQ  Daily  News  Brief 


Good  Afternoon! 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships, 
to  alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would 
like  to  add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.cliristopher@epa.gov.  Feedback  welcomed.  Thanks  and  enjoy! 


Proposed  truck  emissions  repeal  under  White  House  review 


Camille  von  Kaenel.  E&E  News  reporter 

U.S.  EPA  has  sent  a  proposal  to  repeal  parts  of  a  fuel  efficiency  rule  for  large  trucks  to  the 
White  House  Office  of  Management  and  Budget  for  review. 

EPA  Administrator  Scott  Pruitt  agreed  to  reconsider  emissions  requirements  for  truck  trailers 
and  glider  kits,  which  are  new  truck  frames  combined  with  refurbished  engines,  after  lobbying 
( Cljmatewire,  Aug.  18).  On  Friday,  EPA  sent  its  proposed  repeal  of  the  requirements  to  OMB. 

The  majority  of  EPA  and  the  National  Highway  Traffic  Safety  Administration's  measures  are 
scheduled  to  go  forward;  overall,  they  require  up  to  a  25  percent  reduction  in  carbon  emissions 
for  tractor-trailers  over  the  next  10  years  and  smaller  reductions  for  delivery  trucks,  school  buses 
and  other  large  vehicles. 

The  proposed  repeal  of  the  special  provisions  is  a  win  for  smaller  trucking  groups  like  the  Truck 
Trailer  Manufacturers  Association  Inc.,  which  sued  EPA  to  block  the  rule,  and  Tennessee's 
Fitzgerald  Glider  Kits,  which  scored  a  one-on-one  meeting  with  Pruitt  weeks  before  he 
announced  he  would  review  the  rule. 

Committee  reschedules  vote  on  EPA,  NRC  nominees 


Kevin  Bogardus,  E&E  News  reporter 

The  Senate  Environment  and  Public  Works  Committee  is  taking  a  second  shot  at  moving 
through  a  slate  of  President  Trump's  nominees,  including  some  controversial  picks  for  U.S. 
EPA. 
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On  Wednesday,  the  panel  will  vote  on  four  of  Trump's  nominees  for  key  EPA  positions:  Michael 
Dourson  to  lead  the  chemicals  office;  Matt  Leopold,  nominated  for  general  counsel;  David  Ross 
to  head  up  the  water  office;  and  Bill  Wehrum,  picked  for  air  chief. 

E.P.A.  Cancels  Talk  on  Climate  Change  by  Agency  Scientists 


By  LISA  FRIEDMAN.  New  York  Times 

WASHINGTON  —  The  Environmental  Protection  Agency  has  canceled  the  speaking 
appearance  of  three  agency  scientists  who  were  scheduled  to  discuss  climate  change  at  a 
conference  on  Monday  in  Rhode  Island,  according  to  the  agency  and  several  people  involved. 

John  Konkus,  an  E.P.A.  spokesman  and  a  former  Trump  campaign  operative  in  Florida, 
confirmed  that  agency  scientists  would  not  speak  at  the  State  of  the  Narragansett  Bay  and 
Watershed  program  in  Providence.  He  provided  no  further  explanation. 

Scientists  involved  in  the  program  said  that  much  of  the  discussion  at  the  event  centers  on 
climate  change.  Many  said  they  were  surprised  by  the  E.P.A.’s  last-minute  cancellation, 
particularly  since  the  agency  helps  to  fund  the  Narragansett  Bay  Estuary  Program,  which  is 
hosting  the  conference.  The  scientists  who  have  been  barred  from  speaking  contributed 
substantial  material  to  a  400-page  report  to  be  issued  on  Monday. 

U.S-  regulators  approve  fix  for  VW  3.0-liter  diesel  SUVs:  letter 

By  David  Shepardson,  Reuters 


WASHINGTON  (Reuters)  -  U.S.  and  California  regulators  approved  a  fix  for  about  38,000 
Volkswagen  AG  (VOWG  p.DE)  3.0-liter  diesel  sport  utility  vehicles  with  potential  excess 
emissions,  a  decision  that  could  save  the  automaker  more  than  $1  billion  according  to  a  letter 
reviewed  by  Reuters. 


The  approval,  disclosed  in  a  letter  Friday  to  the  automaker,  means  the  German  automaker  will 
avoid  having  to  buy  back  luxury  2013-2016  model  year  diesel  Porsche  Cayenne,  Volkswagen 
Touraeg  and  2013-2015  Audi  Q7  SUVs.  Under  a  settlement  approved  by  a  U.S.  judge  in  May, 
VW  would  have  been  forced  to  offer  to  buyback  the  vehicles  if  it  had  not  won  approval  for  a  fix. 

Pruitt  promises  to  protect  RFS  in  face  of  mounting  pressure 

Hannah  Northev.  E&E  News  reporter 

(Full  Article)  U.S.  EPA  Administrator  Scott  Pruitt  last  night  delivered  a  string  of  reassurances  to 
farm  state  senators  that  the  agency  would  maintain  national  biofuel  standards  —  a  declaration 
that  came  amid  a  backdrop  of  press  reports  of  White  House  interventions  and  a  possible  bluff. 

Pruitt  reassured  seven  Republican  members  from  Iowa,  Nebraska,  Kansas  and  South  Dakota 
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that  he  would  not  grant  petitions  seeking  to  move  the  "point  of  obligation"  from  refiners  and 
importers  to  blenders.  He  said  he  also  directed  EPA  staff  "to  finalize  the  decision  within  30 
days." 

Citing  "preliminary  analysis,"  Pruitt  said  all  the  final  obligations  for  the  amount  of  biodiesel  to  be 
blended  with  the  nation's  fuel  would  be  "equal  to  or  greater  than"  amounts  the  agency  proposed 
this  summer. 

That  decision  appears  to  partially  deliver  a  win  for  biodiesel  boosters  but  will  likely  draw  criticism 
for  not  increasing  mandates  for  biomass-based  biodiesel  and  advanced  biofuels. 

Pruitt  pledged  to  work  with  key  members  of  Congress  who  approached  the  agency  about 
analyzing  the  agency's  authority  to  issue  a  wavier  so  fuel  with  more  than  10  percent  ethanol 
could  be  sold  year-round. 

He  also  delivered  the  industry  reassurances  that  EPA  will  not  "pursue  regulations"  to  modify  the 
treatment  of  renewable  fuel  credits,  also  known  as  renewable  identification  numbers,  or  RINs, 
for  ethanol  exports,  a  move  the  biodiesel  industry  cast  as  a  devastating  blow  to  farmers. 

The  letter,  sent  to  a  number  of  key  senators  on  the  Senate  Environmental  and  Public  Works 
Committee,  reflects  the  administration's  intent  to  ensure  President  Trump  follows  through  on  a 
campaign  trail  promise  to  protect  the  renewable  fuel  standard. 

It  also  paves  the  path  for  the  EPW  Committee  to  move  forward  on  key  EPA  nominations. 

The  letter,  notably,  was  sent  to  Republican  Sens.  Chuck  Grassley  and  Joni  Ernst  of  Iowa,  Pat 
Roberts  of  Kansas,  Deb  Fischer  and  Ben  Sasse  of  Nebraska,  and  Mike  Rounds  and  John 
Thune  of  South  Dakota. 

Ernst  is  a  critical  vote  on  the  Senate  EPW  Committee  for  the  nomination  of  Bill  Wehrum  to  head 
U.S.  EPA's  air  office.  The  vote  on  his  and  other  nominations  was  delayed  earlier  this  week  over 
Ernst's  concerns  with  the  fate  of  the  RFS  (E&E  Dajh,  Oct.  19). 

'Tactical  ploy' 

The  administration  has  faced  mounting  pressure  to  preserve  or  boost  national  biodiesel 
mandates  this  past  week.  Yesterday,  almost  two  dozen  House  members  from  the  so-called 
Congressional  Biofuels  Caucus  chimed  in  to  join  the  chorus  of  lawmakers  opposing  any 
reduction  in  mandated  fuel  volumes. 

The  caucus  in  a  letter  to  Pruitt  made  a  list  of  demands  and  warned  against  weakening  the  RFS. 

Earlier  this  week  the  president  and  Pruitt  reached  out  to  Iowa's  Republican  governor.  Reports 
indicate  Trump,  who  campaigns  as  an  RFS  defender,  put  pressure  on  EPA  on  the  issue. 

At  the  same  time,  James  Lucier,  managing  director  of  Capital  Alpha  Partners  LLC,  and  research 
associate  Tristan  Berne  told  clients  in  a  note  yesterday  that  EPA  signaled  possible  cuts  as  a 
"tactical  ploy  rather  than  an  indication  of  future  policy"  to  put  farm  state  advocates  and  biodiesel 
groups  "on  the  back  foot,  forcing  them  to  argue  for  why  the  mandate  should  not  be  cut." 
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Lucier  and  Berne  also  stated  that  the  administration's  "convoluted  politics"  could  "allow  EPA  to 
depress  the  RIN  market  without  doing  serious  damage  to  biofuels  producers." 

The  duo  further  notes  that  following  EPA's  request  for  public  comment,  "biodiesel  RIN  prices  lost 
almost  20%  of  their  value.  While  those  prices  have  recovered  somewhat,  the  move  may  have 
provided  temporary  relief  to  savvy  obligated  parties." 

Contention  over  the  RIN  market  is  not  new  with  the  Trump  administration  given  the  controversial 
role  of  billionaire  investor  Carl  Icahn  and  accusations  that  he  lobbyied  the  White  House  for 
changes  in  the  compliance  structure  of  the  RFS  (E&E  Da/7y.  March  8). 

Ultimately,  Lucier  and  Berne  suggested  EPA  would  likely  hold  RFS  levels  steady,  a  plan  that 
appears  to  be  materializing. 
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To:  Cook,  Leila[cook. ieila@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Simon,  KarlfSimon. Karl@epa.gov];  Watkins,  Erica[Watkins. Erica@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Haiey,  Mike[Haley.Mike@epa.gov];  Bunker, 
Byron[bunker.byron@epa.gov];  Charmley,  William[charmley. william@epa.gov] 

From:  Haugen,  David 

Sent:  Mon  12/4/2017  6:46:56  PM 

Subject:  RE:  RESPONSE  REQUESTED:  Revised  Wehrum  agenda 

Bill  Wehrum  Lab  Tour  agenda  - 12-1 1-17. docx 


Tour  key  messages  and  progression/timing  added  to  the  topic,  location,  and  principle  speakers. 
Thanks,  David 


From:  Cook,  Leila 

Sent:  Thursday,  November  30,  2017  9:56  AM 

To:  Haugen,  David  <haugen.david@epa.gov>;  Grundler,  Christopher 

<grundler.christopher@epa.gov> 

Cc:  Simon,  Karl  <Simon.Karl@epa.gov>;  Watkins,  Erica  <Watkins.Erica@epa.gov>;  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov>;  Haley,  Mike  <Haley.Mike@epa.gov>;  Bunker,  Byron 
<bunker.byron@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  RESPONSE  REQUESTED:  Revised  Wehrum  agenda 


Thanks  David,  I  will  add  it  visibly  into  the  agenda  as  I  expect  we  will  share  it  with  them  soon. 
Would  you  or  Byron  also  describe  the  tour  strategy  and  progression.  We’ve  had  calendar  time 
to  do  this  a  couple  of  times  but  other  things  have  over  ridden  the  time.  Chris,  if  you  prefer 
calendar  time  please  have  Gwen  schedule  something. 


Now  we  all  know  why  Tracey  used  to  be  in  charge  and  Erica  or  her  staff  will  be  doing  this  in  the 
future  as  I  apparently  have  trouble  telling  time!  I  think  we  should  have  the  All  Hands  designated 
45  minutes  including  Q&A  based  on  feedback  I  obtained  from  other  offices.  I  will  add  15 
minutes  to  the  OTAQ  overview  and  also  leave  15  minutes  of  transit  time  back  to  the  office 
building  so  there  is  a  few  minutes  to  run  over  should  there  be  unanticipated  enthusiasm. 


Chris,  With  regard  to  their  transit  back  to  the  airport,  Emily  has  already  arranged  a  car  service 
both  ways  but  we  can  cancel  that  Chris  if  you  want  to  offer  a  ride.  I  expect  that  would  be 
welcomed  and  useful  so  just  please  confirm  and  I  will  reach  out  to  Emily  and  cc  Gwen. 
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I  also  have  two  overview  briefings  from  recent  days  I  will  be  looking  at  to  offer  draft  materials 
for  the  2  over  view  sessions.  Thanks  Mike  &  Ben! 


I  will  be  sending  out  the  All  Hands  invite  for  2:30-3:15  and  requested  folks  be  seated  a  few 
minutes  early  for  a  clean  start  time. 


Lee 


From:  Haugen,  David 

Sent:  Thursday,  November  30,  2017  8:28  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov> 

Cc:  Simon,  Karl  <Simon.Karl@epa.gov>;  Watkins,  Erica  <Watkins. Erica@epa.gov>;  Hengst, 
Benjamin  <Hengst.Bentamin@epa.gov>;  Haley,  Mike  <Haley.Mike@epa.gov>;  Bunker,  Byron 
<bunker.bvron@,epa.gov>;  Charmley,  William  <charm.lev.william@epa.gov> 

Subject:  RE:  RESPONSE  REQUESTED:  Revised  Wehrum  agenda 


Regarding  the  drive  on  dyno,  we  vaguely  recall  Bill  did  this  10  yrs  ago  so  he  may  or  may  not 
want  to  do  it  again.  If  he  does  not,  David  or  Mandy  may  want  to  try  the  experience  . . . 


Ex.  5  -  Deliberative  Process 


If  we  want  to  explicitly  put  it  into  the  Lab  Tour  agenda,  it  should  be  between  bullets  #2  &  #3  and 
listed  as  OPTIONAL:  Dyno  Driving  Experience. 

Attached  is  a  more  detailed  Lab  Tour  Agenda. 
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Thanks,  David 


From:  Grundler,  Christopher 

Sent:  Wednesday,  November  29,  2017  9:54  PM 

To:  Cook,  Leila  <cook.leila@epa.gov> 

Cc:  Simon,  Karl  <Simon .Karl @epa. gov>:  Watkins,  Erica  <Watkins.Erica@epa.gov>:  Hengst, 
Benjamin  <Hengst.Beniamin@epa.gov>:  Haley,  Mike  <Halev  .Mike@epa.gov>:  Bunker,  Byron 
<bunker.byron@epa.gov>:  Charmley,  William  <charmlev .william@epa.gov>:  Haugen,  David 
<haugen.david@epa.  gov> 

Subject:  Re:  RESPONSE  REQUESTED:  Revised  Wehrum  agenda 


Lee— thanks.  See  below  for  edits  in  CAPS  plus  question 


10:15-10:30  Arrival  &  Introductions 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Question:  is  this  an  hour  or  45  minutes.  This  shows  both 


3:30  pm  Departure  for  airport 


5:45pm 


Note:  I  can  take  them  to  airport  if  we  leave  at  3:30.  Or,  if  they  go  by  cab  we  can  extend  day  to 
3:45  or  4 


Christopher  Grundler,  Director 
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Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.  gov/otaq 

On  Nov  29,  2017,  at  4:49  PM,  Cook,  Leila  <cook.leila@epa.gov>  wrote: 
To  Chris  especially  and  all: 


Ex.  5  -  Deliberative  Process 


Thanks, 

Lee 


From:  Cook,  Leila 

Sent:  Wednesday,  November  29,  2017  1 1:06  AM 

To:  Simon,  Karl  <Simon.Karl@epa. gov>:  Watkins,  Erica  <watkins.erica@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@.epa.gov>;  Hengst,  Benjamin 

<Hengst.Beni amin@epa. gov>:  Haley,  Mike  <Halev .Mike@epa. gov>:  Bunker,  Byron 
<bunker.byron@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>;  Haugen, 
David  <haugen, david@epa.gov>:  Cook,  Leila  <cook.leila@.epa.gov> 

Subject:  RE:  Final  SLT  Agenda 


EPA-1 9-01 26-A-000970 


ED  001620  00002242-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Agenda 


Ex.  5  -  Deliberative  Process 


From:  Simon,  Karl 

Sent:  Wednesday,  November  29,  2017  9:43  AM 

To:  Cook,  Leila  <cook.lei1a@.epa.gov>:  Watkins,  Erica  <Watkins .Erica@epa.gov> 

Cc:  Grundler,  Christopher  <gruodlerxhristopher@epa.gov>:  Hengst,  Benjamin 

<Hengst.Benjamin@epa.gov>;  Haley,  Mike  <Halev.Mike@epa.gov>:  Bunker,  Byron 
<bunker.bvron@epa.gov>:  Charmley,  William  <charmlev .william@epa.gov>:  Haugen, 
David  <faaugen.david@epa.gov> 

Subject:  RE:  Draft  SLT  Agenda 


I  sent  you  two  yesterday  -  STEPS  update  and  CARB  meeting  agenda,  thx 


From:  Cook,  Leila 

Sent:  Tuesday,  November  28,  2017  5:52  PM 
To:  Watkins,  Erica  <Watkins .Erica@epa.gov> 

Cc:  Grundler,  Christopher  < gruiidler.christopher@epa.gov>:  Hengst,  Benjamin 

<Hengst.Benj amin@epa. gov>:  Haley,  Mike  <Halev .Mike@epa. gov>:  Bunker,  Byron 
<bunker.byron@epa.gov>:  Charmley,  William  <charmlev .william@epa.gov>:  Haugen, 
David  <haugen.david@,epa.gov>:  Simon,  Karl  <Simon .Karl@epa.gov> 

Subject:  Re:  Draft  SLT  Agenda 
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We’ll  also  discuss  the  12/1 1  Wehrum  visit. 


Sent  from  my  iPhone 

On  Nov  28,  2017,  at  5:22  PM,  Watkins,  Erica  <Watkins .Erica@epa.gov>  wrote: 
All 


Here  is  the  draft  agenda  for  Wednesday  November  29 


Agenda 


Ex.  5  -  Deliberative  Process 


Erica  Watkins 

Immediate  Office  Room  C186 

Office  of  Transportation  and  Air  Quality 

Ph:734-214-4415 

Ceil:  734-646-3830 

<Wehrumagendadraft1 1291 7draft.docx> 
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Cc:  Baptist,  Erik[baptist.erik@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov]; 

Dunham,  Sarah[Dunham.Sarah@epa.gov];  Schmidt,  Lorie[Schmidt.Lorie@epa.gov];  Orlin, 

David[Orlin. David@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Grundler, 
Christopher[grundler.christopher@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

To:  Charmiey,  William[charmley.william@epa.gov] 

From:  Tommy  C  Fitzgerald 

Sent:  Thur  8/17/2017  6:59:55  PM 

Subject:  Re:  Letter  from  EPA  Administrator  Pruitt  to  Fitzgerald  Glider  Kits 

I  want  to  send  my  heartfelt  thanks  to  the  Administrator  and  all  the  dedicated  folks  at  the  EPA  for 
reviewing  this  issue.  This  means  so  much  to  thousands  of  hard  working  people  building  gliders 
at  Fitzgerald  and  around  the  country. 


Tommy 

Sent  from  my  iPhone 

On  Aug  17,  2017,  at  1:51  PM,  Charmiey,  William  <charmlev ■william@epa.gov>  wrote: 


Dear  Mr.  Fitzgerald, 


Please  find  attached  a  letter  from  EPA  Administrator  Pruitt. 


Sincerely, 


Bill  Charmiey 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
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U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 

deskph.  734-214-4466 

cell  pb.  734-545-0333 

e-mail:  charm.1  ev . wil li am @ epa.gov 

<Signed  -  Letter  to  Fitzgerald  -  Gliders  ,pdf> 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Rasto  Brezny 

Sent:  Tue  9/5/2017  3:51:10  PM 

Subject:  Glider  Article 

MEGA  letter  on  ERA  Glider  Reconsideration  090517.doc 

Bill, 

I  have  prepared  a  letter  to  the  administrator  (attached)  and  will  send  it  out  today.  I  also  included  a  link  to 
a  2013  article  from  truckinginfo.com  that  I  found  interesting  since  it  includes  some  direct  quotes  from  the 
petitioners  (see  last  line  of  article)  that  contradict  some  of  the  statements  in  their  petition. 

http://www.truckinginfo.com/channei/equipment/article/story/201 3/04/the-return-of-the-glider.aspx#.Wa6- 
QzxapNO.email 

Best  regards, 

Rasto 

Rasto  Brezny,  PhD 
Executive  Director 

Manufacturers  of  Emission  Controls  Association 

2200  Wilson  Blvd.  Suite  310 

Arlington,  VA  22201 

202-296-4797  ext.  106 

Cell:  301-717-3628 

rbrezny@meca.org 

www.meca.org 

- Original  Message - 

From:  rbrezny@meca.org  [mailto:rbrezny@meca.org]  On  BehalfOfemail@addthis.com 

Sent:  Tuesday,  September  05,  2017  11:10AM 

To:  Rasto  Brezny 

Subject:  The  Return  of  the  Glider 


This  message  was  sent  by  rbrezny@meca.org  via  http://addthis.com.  Please  note  that  AddThis  does  not 
verify  email  addresses. 

To  stop  receiving  any  emails  from  AddThis,  please  visit:  http://www.addthis.com/privacy/email-opt- 
out?e=JulDlkORS5pltFyRUpUfmOOT 
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To:  Spears,  Matthew[s pears. matthew@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Silverman,  Steven[silverman.steven@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

From:  Moulis,  Charles 

Sent:  Tue  10/25/2016  6:18:22  PM 

Subject:  FYI  -  Fitzgerald  seems  ready  to  comply 


http://www.overdriveonline.com/despite-changing-emissions-regs-gIiders-are-here-to-stay-says- 

fitzerald-rep/ 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Brewer,  Tom 

Sent:  Tue  1 1  /21  /201 7  6:43:00  PM 

Subject:  Re:  Tennessee  Tech  University  -  Follow  Up 

Should  have  asked  in  my  earlier  questions  .... 

Can  you  share  your  results  for  the  two  Glider  Kits  tested  in  your  lab  ? 

Thanks 
Tom  Brewer 

Sent  from  my  iPhone 

On  Nov  21,  2017,  at  10:16  AM,  Charmley,  William  <charmlev .william @epa. eov>  wrote: 


Dear  Tom, 

Thank  you  for  sending  us  the  emissions  testing  data.  I  have  shared  it  with  the  staff,  and  if 
we  have  any  questions  we  will  circle  back  with  you. 


Regarding  your  two  questions.  Thus  far  we  have  tested  two  glider  tractors  here  at  the  EPA 
laboratory  in  Ann  Arbor.  Both  were  tested  this  fall,  the  second  vehicle  we  just  finished  last 
week. 

•CII30OI  The  first  glider  vehicle  tested  was  a  2016  MY  Peterbilt  389  Glider-Sleeper 
with  a  Fitzgerald-rebuilt  12.7  L  Detroit  Diesel  Series  60  engine  with  500  horsepower,  an 
Eaton  13  speed  manual  transmission,  and  3.55  rear  axle  ratio.  The  engine  did  not  have  an 
EPA  emission  label,  but  did  have  a  Fitzgerald  placard.  It  is  believed  to  have  been 
remanufactured  from  an  engine  originally  certified  between  model  years  1998  and  2002.  It 
included  electronically-controlled  fuel  injection,  but  not  exhaust  gas  recirculation  or  any 
exhaust  aftertreatment.  The  odometer  read  179,273  miles  at  the  start  of  testing. 

•□□□□□ITT  The  second  glider  vehicle  tested  was  a  2017  MY  Peterbilt  579  Glider-Sleeper 
cab  tractor  with  a  Fitzgerald-rebuilt  12.7  L  Detroit  Diesel  Series  60  engine  with  500 
horsepower,  and  an  Eaton  RTX-16710B  10  speed  manual  transmission.  The  engine  in  this 
vehicle  did  not  include  an  EPA  emission  label,  but  did  have  a  Fitzgerald  placard.  Similar  to 
the  Peterbuilt  389,  the  engine  is  believed  to  have  been  remanufactured  from  an  engine 
originally  certified  in  between  model  years  1998  and  2002.  It  included  electronically- 
controlled  fuel  injection,  but  not  exhaust  gas  recirculation  or  any  exhaust  aftertreatment. 

The  vehicle  had  approximately  30,600  miles  at  the  start  of  testing. 
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The  test  fuel  used  in  this  program  met  the  EPA  highway  certification  diesel  fuel 
specifications  in  40  CFR  part  1065.703  (See  https://www.ecfr.gov/cqi- 

bin/retrieveECFR?qp=&SID=d2883dbfa8638c8a14824ff593cff73c&mc=true&n=sp40.37.1065.h&r= 


For  the  fuel  used  in  testing,  the  fuel  properties  can  be  found  in  the  table  below. 


EPA  Diesel  Test  Fuel  Specifications 


EPA  Test  Fuel 
Name 

ALPHA 

BETA 

Cetane 

Net  Heating 
Value 
(BTU/lb) 

Carbon 

Weight 

Fraction 

Sulfur 

(ppm) 

Specific 

Gravity 

Federal  Cert  Diesel 
7-15  ppm  Sulfur 

1.78 

0 

44.3 

18406 

0.8699 

8.4 

0.8536 

Thanks  again  for  your  assistance,  and  please  let  me  know  if  you  have  any  additional 
questions. 


Sincerely, 


Bill 


Bill  Charmley 
Director 
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Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Brewer,  Tom  |~mailto:TBrewer@  tntech.edu] 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <eharmley .willi am@epa. gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
. please  see  the  attached  details  of  the  data  for  the  (  15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are 
accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 
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>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA 
Ann  Abor  Lab 

>■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


HT1  Tennessee 

XL  TIOCH 
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Cc:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov] 

To:  Moran,  Robin[moran.robin@epa.gov] 

From:  John  German 

Sent:  Tue  8/1/2017  4:08:28  PM 

Subject:  Re:  Upcoming  EPA  action? 

HD?  Glider  kits? 

Thanks,  Robin.  I  reaily  need  to  get  ahold  of  Dave  Cooke. 

John 

>  On  Aug  1, 2017,  at  11:53  AM,  Moran,  Robin  <moran.robin@epa.gov>  wrote: 

> 

>  Hi  John,  Dave  called  me  yesterday  asking  about  the  glider  kits  petition  from  Fitzgerald,  but  I  don't  work 
on  HD  so  directed  him  to  Chuck  Moulis  (cc'd  here). 

> 

>  - Original  Message - 

>  From:  John  German  [mailto:john@theicct.org] 

>  Sent:  Tuesday,  August  01,  2017  10:23  AM 

>  To:  Moran,  Robin  <moran.robin@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 

>  Subject:  Upcoming  EPA  action? 

> 

>  Robin/Bill, 

> 

>  Drew  got  a  voicemail  from  Dave  Cooke,  asking  if  ICCT  was  intending  to  respond  to  the  forthcoming 
EPA  action.  Neither  Drew  nor  I  know  what  Dave  is  talking  about. 

> 

>  I  have  a  call  in  to  Dave  Cooke,  but  he  hasn’t  responded  so  far  so  I  thought  I  would  check  with  you  as 
well. 

> 

>  John 
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To:  John  German[john@theicct.org];  Charmley,  William[charmley .william@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Moran,  Robin 

Sent:  Tue  8/1/2017  3:53:37  PM 

Subject:  RE:  Upcoming  EPA  action? 

Hi  John,  Dave  called  me  yesterday  asking  about  the  glider  kits  petition  from  Fitzgerald,  but  I  don't  work  on 
HD  so  directed  him  to  Chuck  Moulis  (cc'd  here). 

- Original  Message - 

From:  John  German  [mailto:john@theicct.org] 

Sent:  Tuesday,  August  01 , 2017  10:23  AM 

To:  Moran,  Robin  <moran.robin@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Upcoming  EPA  action? 

Robin/Bill, 

Drew  got  a  voicemail  from  Dave  Cooke,  asking  if  ICCT  was  intending  to  respond  to  the  forthcoming  EPA 
action.  Neither  Drew  nor  I  know  what  Dave  is  talking  about. 

I  have  a  call  in  to  Dave  Cooke,  but  he  hasn’t  responded  so  far  so  I  thought  I  would  check  with  you  as  well. 
John 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Moulis,  Charles 

Sent:  Thur  8/24/2017  1:10:42  PM 

Subject:  RE:  Phase  2  memo  to  the  docket  on  glider  impacts  )or  was  it  a  fact  sheet?) 

RTC  -  Phase  2. PDF 

EPA  Glider  Kit  FAQ  -  DRAFT  October  2016.pdf 

The  best  discussion  is  in  the  RTC.  It  starts  on  page  1960.  We  also  have  a  draft  fact  sheet  that  has  a 
very  short  discussion. 

— Original  Message — 

From:  Charmley,  William 

Sent:  Wednesday,  August  23,  2017  7:24  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Phase  2  memo  to  the  docket  on  glider  impacts  )or  was  it  a  fact  sheet?) 

Chuck 

Can  you  email  to  me  the  phase  2  memo  and/or  fact  sheet  on  gliders  that  we  made  available  in  the  public 
domain  regarding  the  potential  emission  impacts  of  gliders? 

If  it's  more  than  one  document  please  send  me  both. 

Thanks 

Bill 
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Manufacturers  of  Emission  Controls  Association 

2200  Wilson  Blvd. 

Suite  310 

Arlington,  VA  22201 

(202)  296-4797  FAX:  (877)  303-4532 


September  5,  2017 


The  Honorable  E.  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
Office  of  the  Administrator  1 101 A 
1200  Pennsylvania  Avenue,  N.W. 

Washington,  DC  20460 

Subject:  U.S.  EPA’s  Intent  to  Revisit  the  Glider  Vehicles  Provision  Portion  of  the  Phase  2 
Heavy-Duty  Rule 

Dear  Administrator  Pruitt, 

The  Manufacturers  of  Emission  Controls  Association  (MECA)  is  anon-profit 
association  of  the  world’s  leading  manufacturers  of  emission  control  and  efficiency 
technology  for  mobile  sources.  Our  members  have  over  40  years  of  experience  and  a  proven 
track  record  in  developing  and  manufacturing  emission  control  and  efficiency  technology  for  a 
wide  variety  of  on-road  and  off-road  gasoline  and  diesel  fueled  vehicles  and  equipment  in  all 
world  markets.  In  addition  to  traditional  emission  controls,  such  as  catalysts  and  particulate 
filters,  our  members  supply  technologies  to  improve  the  fuel  efficiency  of  cars  and  trucks 
such  as  turbochargers,  turbo-compounding,  EGR  coolers,  EGR  valves,  advanced  fuel 
injection  and  ignition  systems  among  other  technologies  that  OEMs  rely  upon  to  comply  with 
fuel  efficiency  and  criteria  pollutant  requirements.  MECA  members  represent  70,000  of  the 
nearly  300,000  North  American  jobs  building  the  technologies  that  improve  the  fuel 
economy  and  lower  emissions  of  today’s  vehicles.  These  jobs  are  located  in  nearly  every 
state  in  the  United  States  -  the  top  10  states  in  the  U.S.  are  Michigan,  Texas,  Illinois, 

Virginia,  New  York,  Indiana,  North  Carolina,  Ohio,  Pennsylvania,  and  South  Carolina.  The 
mobile  source  emissions  control  industry  has  generated  hundreds  of  billions  of  dollars  in 
U.S.  economic  activity  since  1975  and  continues  to  grow  and  add  more  jobs  in  response  to 
environmental  regulations.  In  2017,  emission  control  manufactures  have  invested  over  $3 
billion  in  developing  the  technologies  that  reduce  emissions  from  mobile  sources. 


MECA  actively  supported  the  agencies’  efforts  to  regulate  fuel  efficiency  from  heavy- 
duty  vehicles  under  greenhouse  gas  and  fuel  efficiency  regulations  that  were  finalized  in  the 
Phase  1  and  Phase  2  rules.  In  particular,  our  member  companies  supported  the  glider  kit  and 
glider  vehicle  provisions,  finalized  last  year,  that  would  require  engines  installed  in  glider 
vehicles  to  meet  the  same  criteria  and  GHG  emission  requirements  as  new  engines  certified  in  the 
same  model  year.  Glider  vehicles  are  classified,  and  registered,  as  “new  motor  vehicles”  because 
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they  use  a  new  chassis,  although  they  currently  can  continue  to  use  engines  that  are  10-15  years 
old  and  emit  20-40  times  more  pollution  than  vehicles  equipped  with  a  new  engine.  The 
petitioners  state  that  the  production  cap  of  300  glider  kits  per  year  per  manufacturer  “would 
effectively  destroy  the  glider  industry”  (https://www.epa.gov/sites/production/files/2017- 
07/documents/hd-ghg-fr-fitzgerald-recons-petition-20 1 7-07- 1 0.pdf).  However,  a  direct  quote 
from  one  of  the  owners  of  Fitzgerald  Glider  Kits  from  a  2013  news  article  directly  contradicts 
this  statement  (http://www.truckinginfo.eom/channel/equipment/article/story/2013/04/the-retum- 
of-the-glider.aspx).  Furthermore,  EPA’s  Phase  2  regulation  only  placed  a  cap  on  glider  kits  with 
engines  that  do  not  meet  the  standards  for  the  year  of  glider  kit  manufacture.  Glider  kit 
manufacturers  are  still  able  to  sell  unlimited  gliders  with  engines  that  meet  the  latest  standards. 

MECA  opposes  the  reconsideration  of  this  provision  of  the  regulation.  An  exemption  of 
glider  vehicles  from  the  current  emission  requirements  would  represent  a  huge  loophole  in  the 
regulation.  This  loophole  would  create  an  uneven  playing  field  that  would  undermine  the 
billions  of  dollars  of  investments  that  our  companies  have  made  to  deliver  the  latest  clean  diesel 
technologies,  and  that  would,  in  turn,  threaten  tens  of  thousands  of  U.S.  jobs  for  our  companies. 
This  “new  motor  vehicle”  designation  for  glider  vehicles  under  the  Clean  Air  Act,  gives  EPA  the 
authority  to  regulate  glider  vehicles.  The  glider  kit  and  glider  vehicle  provision  in  the  Phase  2 
heavy-duty  rule  took  an  important  step  in  closing  the  loophole  that  previously  existed. 
Component  suppliers  rely  on  regulatory  certainty  when  they  make  long  term  investments,  and  we 
request  that  the  Agency  support  the  mobile  emission  control  supplier  industry  by  denying  the 
petition  for  reconsideration  and  maintaining  the  heavy-duty  Phase  2  regulation  in  the  current 
finalized  form,  as  supported  by  OEMs,  trucking  associations,  suppliers  and  states. 

Our  industry  has  played  an  important  role  in  the  emissions  success  story  associated  with 
light  and  heavy-duty  vehicles  in  the  United  States,  and  has  continually  supported  EPA’s  efforts  to 
manage  air  quality  problems.  MECA  would  welcome  the  opportunity  to  meet  with  you  and  your 
staff  in  the  near  future  on  this  issue. 


Sincerely, 


Rasto  Brezny 
Executive  Director 

Manufacturers  of  Emission  Controls  Association 

rbrezny@meca.org 
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CHARLES  D.  C'OULIjESR 


1030  NOTTINGHAM  Pt,A«  f: 
Nashville,  Te\ses»ee  37321 


August  24,  2017 


Mr  Scott  Pruitt 

EPA  Administrator  .  •  •  7  '  ,  7- 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 

:  eat  Ac  mi  nr:  tratc  r  Pruitt, 

I  am  writing  to  express  ny  concerns  re  ated  to  the  EPA  s  announcement  to  't evisit”  the  so- 
called  Ph  ise  2  emission  standards  part  :A  tt  Clean  Air  Act  as  it  relates  to  heavy  duty  Gl  der 

Kits.  W'f7:.;;4.  A4 \u  .  ....  1  .' 

As  a  sales  person  of  heavy  and  medium  duty  trucks  we  are  forced  to  sale  compliant  trucks  and 
compete  with  Glider  Kits  on  a  regular  basis.  In  fact,  our  market  in  Mid-Tennessee  has  absorbed 
5%  to  8%  Glider  Kit  market  share  for  the  last  several  years. 

While  we  are  forced  to  play  by  the  rules  outlined  in  the  Clean  Air  Act,  companies  selling  Glider 
Kits  can  undercut  our  pricing  and  revenue  due  to  their  unfair  advantage. 

Glider  Kit  sales  people  and  manufacturers  encourage  the  myth  that  service  problems  exist  with 
compliant  truck  and  engines  which  is  totally  and  factual  untrue. 

Finally,  our  industry  is  committed  to  heavy  duty  truck  safety  and  reasonable  environmental 
regulations.  According  to  industry  data  one  Glider  Kit  will  emit  more  real  pollution  than  67  new 
compliant  trucks 

Glider  Kit  manufactures  like  Fitzgerald  Gliders,  a  Tennessee  based  company,  wants  an 
advantage  verses  new  compliant  heavy  duty  trucks  and  truck  dealers.  Toward  that  end  they 
have  tried  to  influence  Congress  by  lobbying  to  "revisit"  Phase  2  of  the  Clean  Air  Act  in  their 
favor. 

I  urge  you  to  take  a  stand  again?  ■  f  >cial  tre  atment  for  companies  like  Fitzgera  d  Glider  r  its  that 
wish  to  circumvent  the  establish  rules  and  regulations  to  their  financial  gains. 


Sincerely. 


Charles  D.  Collier 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Quaranto,  Jason 

Sent:  Tue  10/17/2017  4:49:12  PM 

Subject:  Glider  kit  issue 

TTU  Summary  doc.Pdf 


Bill, 


I  am  not  sure  how  much  thought  EPA  has  put  into  the  Tennessee  Tech  study  that  Fitzgerald  is 
using  to  argue  that  their  trucks  have  lower  GHG  emissions  but  I  wanted  to  point  out  they  are 
using  CO  emissions  as  the  tool  for  measuring  GHG  emissions,  not  C02  emissions. 


Disclaimer  Confidentiality  Notice;  This  e-mail,  and  any  attachments 
and/or  documents  linked  to  this  email,  are  intended  for  the 
addressee  and  may  contain  information  that  is  privileged, 
confidential,  proprietary,  or  otherwise  protected  by  law.  Any 
dissemination,  distribution,  or  copying  is  prohibited.  This 
notice  serves  as  a  confidentiality  marking  for  the  purpose  of 
any  confidentiality  or  nondisclosure  agreement.  If  you  have 
received  this  communication  in  error,  please  contact  the 
original  sender. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

NATIONAL  VEHICLE  AND  FUEL  EMISSIONS  LABORATORY 
2000  TRAVERWOOD  DRIVE 
ANN  ARBOR,  MI  48105-2498 


OFFICE  OF 

AIR  AND  RADIATION 


November  13,  2017 


MEMORANDUM 

SUBJECT:  EPA  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck 
Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule 

FROM:  George  Mitchell,  Mechanical  Engineer,  Assessment  and  Standards  Division  Office  of 
Transportation  and  Air  Quality 

TO:  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Docket  EPA-HQ-OAR-20 14-0827 

This  memo  documents  a  telephone  meeting  held  on  November  7,  2017  between  representatives 
of  Tennessee  Tech  University  and  EPA  to  discuss  testing  methodology,  facilities  and  equipment 
used  to  generate  data  summarized  and  attached  to  a  July  2017  letter  to  EPA  Administrator,  Scott 
Pruitt,  Re:  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  “Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and 
Vehicles  -  Phase  2  Final  Rule  ”  to  Gliders. 

The  meeting  attendees  from  Tennessee  Tech  University  included: 

Thomas  Brewer 
Mark  Davis 
Justin  Swafford 

The  meeting  attendees  from  EPA  included: 

Bill  Charmley 
Angela  Cullen 
George  Mitchell 
Chuck  Moulis 
James  Sanchez 


Prior  to  the  phone  conversation  EPA  provided  Tennessee  Tech  a  list  of  questions  regarding 
topics  of  interest.  After  introductions  Bill  Charmley  outlined  EPA’s  interest  in  TTU’s  testing  and 
results  and  Thomas  Brewer  explained  TTU’s  involvement  with  Fitzgerald  Glider  Kits.  TTU 
testing  of  glider  vehicles  evolved  from  a  Fitzgerald  request  to  review  the  Heavy  Duty  Truck 
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Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Truck  Rule  impact  on  the  glider  kit  industry. 
Discussion  then  moved  to  EPA’s  areas  of  interest.  Those  questions  and  corresponding  answers 
are  below. 


Test  Laboratory  &  Test  Equipment 

1.  The  June  2017  letter  discussed  both  a  facility  operated  by  Tennessee  Tech,  and  also 
facilities  operated  by  Oak  Ridge  National  Laboratory  (ORNL).  What  facility(s) 
were  used  for  the  emissions  testing  program? 

TTU  indicated  that  they  had  in  place  a  MOU  with  ORNL  and  conducted  regularly  discussions 
regarding  possible  collaborations.  TTU  indicated  that  the  facility  used  for  the  heavy-duty  vehicle 
testing  and  emissions  data  collection  was  located  in  the  town  of  Rickman  (Rickman  Facility)  and 
owned  by  the  Fitzgerald  automotive  companies.  While  the  test  facility  was  owned  by  Fitzgerald, 
TTU  staff  and  students  performed  all  emissions  testing  and  data  analysis  presented  in  the  June 
2017  letter. 


2.  Please  describe  the  engine  or  vehicle  dynamometer  type  used. 

TTU  indicated  that  the  chassis  dynamometer  at  the  Rickman  Facility  was  an  eddy  current 
absorber  type  manufactured  by  Power  Test  Inc.,  model  EC-Series.  TTU  provided  EPA  with  a 
link  to  the  product  brochure  for  the  EC-Series:  https://powertestdvno.com/wp- 
content/uploads/sites/2/2016/03/EC-Series-Chassis-Dynamometers.pdf.  A  copy  is  attached  to 
this  memo. 


3.  What  approach  was  used  for  collecting  gaseous  emissions? 

•  Raw,  dilute?  Constant  Volume  Sampling  system,  other? 

TTU  indicated  that  raw  gas  sampling  was  used  with  the  sample  probe  inserted  directly  into  the 
vehicles  exhaust  stack.  To  calculate  mass  emission  rates,  exhaust  flow  rate  was  determined 
using  engine  speed,  displacement,  and  intake  manifold  pressure  and  temperature. 


4.  What  emissions  analyzer  equipment  was  used  for  C02,  CO,  NOx,  THC,  other 
gaseous  measurements? 

TTU  stated  that  they  used  an  Enerac  M500  combustion  analyzer.  Information  on  the  Enerac 
M500  is  available  at: 

http://www.enerac.com/7gclid-CiwKCAiAOiXOBRA2EiwAMODil3vWqJPIH  iPqWvItRX4X 

CTFW5 AH7NMLbix JE360P 1  - 1  Yciiz9liwx8BoCDMMOAvD  B wE  . 

In  addition,  information  regarding  the  specifications  for  the  Enerac  M500  is  attached  to  this 
memo. 
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5.  What  emissions  equipment  was  used  to  sample  particulate  matter 

•  Mass  based  filter?  What  size  and  type  of  filters  were  used? 

•  PM  filter  weighting  room  specifications  and  mass  scale  equipment? 

TTU  stated  that  no  particulate  matter  samples  were  collected  during  testing.  The  sample  probe 
filter  used  with  the  Enerac  M500  was  visibly  inspected  for  particulate  matter.  Particulate 
quantification  was  subjective  in  that  it  was  visual  only.  TTU  stated  that  they  performed  a  smoke 
test  but  did  not  elaborate. 

Test  Procedures  &  Test  Cycles 


6.  What  laboratory  procedures  were  used  for  this  test  program?  For  example,  test 

procedures  specified  by  the  Society  of  Automotive  Engineers,  the  International 
Standards  Organization,  US  EPA  engine-vehicle  emissions  test  procedures,  internal 
Tennessee  Tech  test  procedures? 

TTU  used  an  in-house  drive  cycle  and  test  procedure.  That  procedure  was  provided  to  EPA,  and 
is  summarized  below.  A  copy  of  the  TTU  test  procedure  is  attached  to  this  memo. 

•  5  min.  vehicle  warmup  -  procedure  not  specified 

•  Combustion  analyzer  installed  to  collect  data  regarding  CO,  NO,  N02,  02,  and  C02  @ 
0.1  Hz 

•  Test  Cycle:  50  seconds  100%  load,  50  seconds  75%  load,  50  seconds  50%  load, 
50  seconds  25%  load,  50  seconds  idle.  Data  collected  during  each  load  point 
and  idle. 

•  Data  collected:  Power,  Engine  Speed,  Road  Speed,  Turbo  Temp,  Boost  Pressure, 
Torque 

•  RPM,  boost  pressure,  and  intake  temperature  is  used  to  estimate  exhaust  mass 
flow  rate 

•  Emissions  per  hour  is  divided  by  dynamometer-read  Wheel  Horse  Power  and 
assuming  100%  drivetrain  efficiency  for  estimating  engine  power. 

7.  What  vehicle  or  engine  test  cycles  (duty  cycles)  were  used  for  the  test  program? 

•  Were  both  engine/vehicle  cold-starts  and  hot-start  tests  performed? 

All  testing  was  performed  warm.  TTU  stated  that  individual  vehicle  tests  were  not  repeated.  See 
above  for  the  actual  test  cycle  as  described. 


8.  How  were  vehicle  road-load  coefficients  determined  for  vehicle  testing,  and  what 
were  the  values  used? 
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Conventional  road-load  coefficients  were  not  used.  Rear  wheel  horsepower  was  used  to  estimate 
load,  100%  power  was  estimated  to  be  near  1600  rpm,  vehicle  speed  was  held  constant  at  test 
load  points. 

Test  Articles  (the  vehicles! 

9.  Is  information  available  for  each  of  the  test  articles  regarding  engine  and  vehicle 
mileage  and  age? 

This  question  was  not  directly  addressed  during  the  conference  call.  However,  TTU  stated  that  5 
Freightliner  vehicles  were  new.  EPA  requested  this  information  via  email  as  a  follow-up  to  the 
conference  call. 

10.  Are  the  NOx  emission  levels  associated  with  each  test  article  reported  in  the  June 
2017  letter  available? 

This  question  was  not  asked  during  the  call,  but  was  requested  by  EPA  in  an  email  as  a  follow¬ 
up  to  the  conference  call. 
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Attachments 

•  Attachment  A:  June  15,  2017  Tennessee  Tech  letter  summarizing  heavy-duty  vehicle 

emissions  test  results 

•  Attachment  B:  Tennessee  Tech  Center  for  Intelligent  Mobility -“Test  Procedure  / 

Protocols  for  Heavy  Duty  Class  8  -  Emissions  Testing” 

•  Attachment  C:  Brochure  from  Power  Test  Incorporated  with  specifications  of  the  EC- 

Series  Chassis  Dynamometer 

•  Attachment  D:  Brochure  from  Enerac  with  specifications  for  the  Micro-Emissions 

Analyzer  Model  500 
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TENNESSEE  TECH 

June  15,2017 


'  The  Honorable  Diane  Black 
1131  Longworth  HOB 
...  Washington,  DC  205 15 

Reference:  Tennessee  Tech  University  —  Summary,  of  Heavy  Duty  Track  Study  and  Evaluation,  of  the. 

"  Phase  II  Heavy.  Duty  Truck  Rule  .  : 

Congressman  Black: . 

From  September  2016  -  November  2016,  the  Tennessee  Technological  University  Department  of  Civil 
and  Environmental  Engineering  (“Tennessee  Tech”)  conducted  the  first  phase  of  its  research  on  the  ' 
environmental  and  economic  impact  of  the  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards 
for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  rule  (“Phase  2  Rule”)  published 

October  25, 2016.  The  key  areas  of  research  were  to  (1)  Compare  Glider  Kit  compliance  with  the  . 

Phase  2  Rule;  (2)  Perform  high  level  environmental  footprint  and  economic  study  of  OEM 
manufacturing  vs.  assembly  of  remanufactured  components  (Glider  Kits);  and  (3)  Evaluate  industry 
■  '  optimization  plans  to  address  future  environmental  regulations  including  but  not  limited  to  production  ~ 
:..  vehicles,  component  assembly,  and  facility  compliance. . 

To  carry  out  the  environmental  footprint  component  of  the  research,  Tennessee  Tech  tested  thirteen 
■■..heavy-duty  trucks  on  a  common  chassis  dynamometer  at  a  common  site;  eight  trucks  were 
remanufactured  engines  and  five  were  OEM  “certified”  engines,  all  with  low  mileage  (NOTE:  These  .. 
Base  Line  Setting  Phase  I  results  were  completed  by  testing  only  one  Glider  Kit  manufacturer’s 
- ,  product  and  one  OEM’s  product).  '  Each  vehicle  was  evaluated  for  -fuel  efficiency,  carbon  monoxide 
(CO),  particulate  matter  (PM)  emissions  and  nitrogen  oxide  (NO*).  -The  results  of  the  emissions  test 
were  compared  with  the  2010  EPA  emissions  standards  for  HDVs.  Our  research  showed  that 
optimized  and  remanufactured  2002-2007  engines  and  OEM  “certified”  engines  performed  equally  as  - 
' ..  well  and  in  some  instances  out-performed  the  OEM  engines,  (see  also  Appendix  A  for  more  detailed 
test  results). 


Tennessee  Tech  /  Box  $007  Cookeville,  TN  38505  /  951*572-3241  /  F:.93lr372‘63.32  ,y,wwwint«c(i.erfii/pf$$.!.dfial. 
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Summary  Chart  of  Phase  1  Test  Results  " 

Emission  . 

Standard 

Result 

CO  -  . 

All  vehicles  met  the  standard  ■ ' ' - 

PM  "•  - 

All  vehicles  met  the  standard 

NO*  . 

None  of  the  vehicles  met  the  -standa 

vl v 
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Congressman  Black 
June  IS,  2017  ..  .. 


While  none  of  the  vehicles  met  the  NOx  standard,  a  glider  remanufactured  engine  achieved  the  best 
result  of  any  engine  tested  (see  Appendix  A),  Further,  our  research  showed  that  remanufactured  and 
OEM  engines  experience  parallel  decline  in  emissions  efficiency  with  increased  mileage.  Contrary  to 
the  assertion  in  the  Phase  2  Rule,  it  is  our  estimate  that  the  glider  kit  HD  Vs  would  emit  less  than  12% 
of  the  total  NO*  and  PM  emissions,  not  50%,  for  all  Class  8  HDVs.  Should  the  Phase  2  glider  cap  be 
fully  implemented  on  January  1,  2018,  there  is  little  doubt  that  consumers  utilizing  glider  vehicles,  due 
to  economic  considerations,  will  delay  purchasing  new  equipment  and  consequently,  slow  the 
reduction  of  engine  emissions  nationwide.  In  this  regard,  the  Phase  2  rule  is  counter-productive  to  its 
stated. intent.  ■ ... 

In  addition  to  equal  or  lower  emissions,  glider  kits  have  a  smaller  carbon  footprint  than  OEM  vehicles 
due  to  fuel  efficiency  and  recycling  of  materials.  Comparisons  between  20 1 6  glider  kit  vehicles  and 
new  EPA  compliant  vehicles  for  fuel  efficiency  reflect  that  glider  kits  are  20%  more  efficient  on  fuel 
consumption.  Glider  vehicles  also  reuse  engines  and  other  components  in  the  remanufacturing 
process,  resulting  in  the  reuse  of  approximately  4,000  pounds  of  cast  steel.  The  engine  assembly  alone 
accounts  for  approximately  3,000  pounds  of  recycled  cast  steel.  Thus,  the  well-documented 
environmental  impact  of  casting  steel,  including  the  significant  NOx  emissions,  is  avoided  by  reusing 
cast  steel  components  in  glider  vehicles.  Consequently,  given  the  superior  fuel  efficiency  and  the 
reuse  of  cast  steel,  glider  vehicles  have  a  lower  carbon  footprint  than  OEMs.  None  of  these  facts  were 
considered  in  the  development  of  the  Phase  2  rule,  ' 

From  an  economic  standpoint,  Tennessee  Tech  examined  the  impact  of  the  Phase  2  Rule  sales  cap  of 
300  units  for  glider  kits  would  have  on  the  State  of  Tennessee.  The  300  unit  sales  cap  represents  9% 
of  Fitzgerald’s  current  sales.  It  is  estimated  that  a  91%  reduction  in  output  by  Fitzgerald  would  result 
in  a  direct  loss  of  approximately  947  jobs  and  a  loss  of  approximately  $512  million  of  economic  output 
in  the  State  of  Tennessee  alone.  This  impact  takes  into  account  the  direct  and  indirect  economic 
impact,  including  expenditures  on  labor,  operations  and  maintenance  as  well  as  changes  in  the  supply 
chain  throughout  the  state.  Additionally,  on  a  broader  scale,  the  economic  impact  of  the  Phase  2  Rule 
could  easily  exceed  $1  billion  nationwide  due  to  thousands  of  permanent  job  losses  and  supply  chain 
interruption. and  reduction.  The  Phase  2  Rule  failed  to  sufficiently,  evaluate  and  consider  these.  ■ 
impacts..'-' 

Finally,  this  phase  of  the  research  shows  that  trucking  companies  that  utilize  glider  kit  HDVs  in  their 
fleets  are  vigilant  in  maintenance  and  elect  to  optimize  their  fleets  to  maximum  efficiency  throughout  . 
the  life  span  of  the  vehicle.  Further,  glider  kit  assemblers  facilitate  research  and  development  for 
OEM’s  by  conducting  innovative  research  for  fuel  additives,  emission  devices,  tire  and  wheel 
combinations  in  small  production  runs  and  are  currently  testing  components,  light  weight  drive 
systems,  alternative  fuel  mixtures,  autonomous  drive  systems,  light  weight  body  materials,  and 
intelligent  transportation  systems.  As  a  general  statement,  our  observation  is  glider  assemblers  are  in 
■tune  with  industry  needs  and  cutting  edge  innovation. 
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Congressman  Black 
June  15, 201? 


Tennessee  Tech  will  continue  to  evaluate  HDV  engines  during  Phase  II  of  the  research  in  20 1 7,  Such 
effort  will  be  conducted  in  conjunction  with  the  Oak  Ridge  National  Lab  -  Fuel  Engines  &  Emissions 
■Research  Center.  The  goals  of  the  next  phase  include  development  of  engineering  and  manufacturing 
solutions  that  exceed  EPA  emission  standards,  a  focused  research,  development,  and  testing  plan  for 

NOx  emissions,  and  to  .continue  testing  to  demonstrate  continuous  improvement  of  emissions  .from . 

remanufaetured  heavy-duty  engines. 

Sincerely, 


"Philip  B.  Oldham 
President 


Associate  Vice  President 
.'  Center  for  Intelligent  Mobility 
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APPENPIa  A; 

Vehicle  Study 

Testing  Results  from  Tennessee  Tech  Phase  1  Heavy.  Duty.  ; .  ! 

. . . . . . . . 

..  .  .... 

Engine  ■;  a 

■  ■  ..  ■ 

Type. 

CO  (g/HP  *  hr)  ■■■'' 

(2010  standard  =  15.5)  | 
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1  : 

*BTD=be!ow  threshold  detection  point 

**  NO*  (g/HP  *  HP)  (2010  stii.ti.dard  =  0.2);  All  tested  engines  were  higher  than  the  standard  and  ranged  from  a  low  of  0*44 

'  to  a  high  of  645.  The  lowest  tested  NOx  was  a  Fitzgerald  -  Reman  Detroit  Diesel.  DD. .  15.  using  proprietary  Fitzgerald . 

-  engine  design  and  set  up.  That  same  engine  also  tested  at  the  0.290  Co  rate, . 
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ENVIRONMENTAL  PROTECTION 
AGENCY 

40  CFR  Parts  9,  22,  85,  86,  600,  1033, 
1036,  1037,  1039,  1042,  1043,  1065, 
1066,  and  1068 

DEPARTMENT  OF  TRANSPORTATION 

National  Highway  Traffic  Safety 
Administration 

49  CFR  Parts  523,  534,  535,  and  538 

[EPA-HQ-OAR-201 4-0827;  NHTSA-2014- 
0132;  FRL-9950-25-OAR] 

RIN  2060-AS16;  RIN  2127-AL52 

Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles — 
Phase  2 

agency:  Environmental  Protection 
Agency  (EPA)and  National  Highway 
Traffic  Safety  Administration  (NHTSA), 
Department  of  Transportation  (DOT). 
action:  Final  rule. 


summary:  EPA  and  NHTSA,  on  behalf  of 
the  Department  of  T ransportation,  are 
establishing  rules  for  a  comprehensive 
Phase  2  Heavy -Duty(HD)  National 
Program  that  will  reduce  greenhouse  gas 
(GHG)  emissions  and  fuel  consumption 
from  new  on-roadmedium-and  heavy- 
duty  vehicles  and  engines.  NHTSA’s 
fuel  consumption  standards  and  EPA’s 
carbon  dioxide  (C02)  emission 
standards  are  tailored  to  each  of  four 
regulatory  categories  of  heavy-duty 
vehicles:  Combination  tractors;  trailers 
used  in  combination  with  those  tractors; 
heavy -dutypickup  trucks  and  vans;  and 
vocational  vehicles.  The  rule  also 
includes  separate  standards  for  the 
engines  that  power  combination  tractors 
and  vocational  vehicles.  Certain 
requirements  for  control  of  GHG 
emissions  are  exclusive  to  the  EPA 
program.  These  include  EPA’s 
hydrofluorocarbon  standards  to  control 
leakage  from  air  conditioning  systems  in 
vocational  vehicles  and  EPA’s  nitrous 
oxide  (N20)  and  methane  (CH4) 
standards  for  heavy -dutyengines. 
Additionally,  NHTSA  is  addressing 
misalignment  between  the  Phase  1  EPA 


GHG  standards  and  the  N  HTSA  fuel 
efficiency  standards  to  virtually 
eliminate  the  differences.  This  action 
also  includes  certain  EPA-specific 
provisions  relating  to  control  of 
emissions  of  pollutants  other  than 
GHGs.  EPA  is  finalizing  non-GHG 
emission  standards  relating  to  the  use  of 
diesel  auxiliary  power  units  installed  in 
new  tractors,  in  addition,  EPA  is 
clarifying  the  classification  of  natural 
gas  engines  and  other  gaseous -fueled 
heavy -dutyengines.  EPA  is  also 
finalizing  technical  amendments  to  EPA 
rules  that  apply  to  emissions  of  non- 
GHG  pollutants  from  light- dutymotor 
vehicles,  marine  diesel  engines,  and 
other  nonroad  engines  and  equipment. 
Finally,  EPA  is  requiring  that  engines 
from  donor  vehicles  installed  in  new 
glider  vehicles  meet  the  emission 
standardsapplicable  in  the  year  of 
assembly  of  the  new  glider  vehicle, 
including  all  applicablestandards  for 
criteria  pollutants,  with  limited 
exceptions  for  small  businesses  and  for 
other  special  circumstances. 
dates:  This  final  rule  is  effective  on 
December  27,  2016.  The  incorporation 
by  reference  of  certain  publications 
listed  in  this  regulation  is  approved  by 
the  Director  of  the  Federal  Register  as  of 
December  27,  2016. 
addresses:  EPA  and  NHTSA  have 
established  dockets  for  this  action  under 
Docket  ID  No.  EPA-HQ-OAR-201 4- 
0827  (for  EPA’s  docket)  and  NHTSA- 
2014-0132  (for  NHTSA’s  docket).  Ail 
documents  in  the  docket  are  listed  on 
the  https://www.regulations.gov  Web 
site.  Although  listed  in  the  index,  some 
information  is  not  publicly  available, 
e.g.,  CBI  or  other  information  whose 
disclosure  is  restricted  by  statute. 

Certain  other  material,  such  as 
copyrighted  material,  is  not  placed  on 
the  Internet  and  will  be  publicly 
available  only  in  hard  copy  form. 
Publicly  available  docket  materials  are 
available  either  electronically  in  https:// 
www.regulations.gov  or  in  hard  copy  at 
the  following  locations: 

EPA:  Air  and  Radiation  Docket  and 
information  Center,  EPA  Docket  Center, 
EPA/DC,  EPA  WJC  West  Building,  1301 
Constitution  Ave.  NW.,  Room  3334, 
Washington,  DC.  The  Public  Reading 


Room  is  open  from  8:30  a.m.  to  4:30 
p.m.,  Monday  through  Friday,  excluding 
legal  holidays.  The  telephone  number 
for  the  Public  Reading  Room  is  (202) 
566-1744,  and  the  telephone  number  for 
the  Air  Docket  is  (202)  566-1742. 

NHTSA:  Docket  Management  Facility, 
M-30,  U.S.  Department  of 
Transportation,  West  Building,  Ground 
Floor,  Rm.  W12-140,  1200  New  Jersey 
Avenue  SE.,  Washington,  DC  20590. 

The  telephone  number  for  the  docket 
management  facility  is  (202)  366-9324. 
The  docket  management  facility  is  open 
between  9  a.m.  and  5  p.m.  Eastern  Time, 
Monday  through  Friday,  except  Federal 
Holidays. 

FOR  FURTHER  INFORMATION  CONTACT: 

EPA:  Tad  Wysor,  Office  of 
Transportation  and  Air  Quality, 
Assessment  and  Standards  Division 
(ASD),  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  telephone  number: 
(734)  214^4332;  email  address: 
wysor.  ta  c@ep  a. gov. 

NHTSA:  Ryan  Hagen,  Office  of  Chief 
Counsel,  National  Highway  Traffic 
Safety  Administration,  1200  New  Jersey 
Avenue  SE.,  Washington,  DC  20590. 
Telephone:  (202)  366-2992; 
ryan .  h  ager@dot.  gov. 

SUPPLEMENTARY  INFORMATION: 

A.  Does  this  action  apply  to  me? 

This  action  will  affect  companies  that 
manufacture,  sell,  or  import  into  the 
United  States  new  heavy -dutyengines 
and  new  Class  2b  through  8  trucks, 
including  combination  tractors,  all  types 
of  buses,  vocational  vehicles  including 
municipal,  commercial,  recreational 
vehicles,  and  commercial  trailers  as 
well  as  Ci-tonand  1  -tonpickup  trucks 
and  vans.  The  heavy -dutycategory 
incorporates  all  motor  vehicles  with  a 
gross  vehicle  weight  rating  of  8,500  lbs. 
or  greater,  and  the  engines  that  power 
them,  except  for  medium -duty 
passenger  vehicles  already  covered  by 
the  greenhouse  gas  standards  and 
corporate  average  fuel  economy 
standards  issued  for  light -dutymodel 
year  2017-2025  vehicles.1 *  Regulated 
categories  and  entities  include  the 
following: 


Category 


NAICS  code3 


Examples  of  potentially  affected  entities 


industry 


Industry 


336111 

336112 

333618 

336120 

336212 

541514 

811112 


Motor  Vehicle  Manufacturers,  Engine  Manufacturers,  Truck  Manufacturers,  Truck  Trailer  Manufacturers. 


Commercial  importers  of  Vehicles  and  Vehicle  Components. 


1  As  discussed  in  Section  LA,  the  term  heavy- 

duty  is  generally  used  in  this  rulemaking  to  refer 


to  all  vehicles  with  a  gross  vehicle  weight  rating 
above  8,500  lbs,  including  vehicles  that  are 


sometimes  otherwise  known  as  medium-duty 
vehicles. 
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Category 

NAICS  code3 

Examples  of  potentially  affected  entities 

industry  . 

811198 

336111 

336112 

422720 

454312 

541514 

541690 

811198 

Alternative  Fuel  Vehicle  Converters. 

Note; 

a  North  American  industry  Classification  System  (NAICS). 


This  table  is  not  intended  to  be 
exhaustive,  but  rather  provides  a  guide 
for  readers  regarding  entities  likely 
covered  by  these  rules.  This  table  lists 
the  types  of  entities  that  the  agencies  are 
aware  may  be  regulated  by  this  action. 
Other  types  of  entities  not  listed  in  the 
table  could  also  be  regulated.  To 
determine  whether  your  activities  are 
regulated  by  this  action,  you  should 
carefully  examine  the  applicability 
criteria  in  the  referenced  regulations. 
You  may  direct  questions  regarding  the 
applicability  of  this  action  to  the 
persons  listed  in  the  preceding  for 
FURTHER  INFORMATION  CONTACT  section. 

B.  Did  EPA  conduct  a  peer  review 
before  issuing  this  document? 

This  regulatory  action  is  supported  by 
influential  scientific  information. 
Therefore,  EPA  conducted  a  peer  review 
consistent  with  OMB’s  Final 
information  Quality  Bulletin  for  Peer 
Review.  As  described  in  Section  il.C,  a 
peer  review  of  updates  to  the  vehicle 
simulation  model  (GEM)  for  the  Phase  2 
standards  has  been  completed.  This 
version  of  GEM  is  based  on  the  model 
used  for  the  Phase  1  rule,  which  was 
peer  reviewed  by  a  panel  of  four 
independent  subject  matter  experts.  The 
peer  review  report  and  EPA’s  response 
to  the  peer  review  comments  are 
available  in  Docket  ID  No.  EPA-HG- 
OAR-201 4-0827.  We  note  that  this 
rulemaking  is  based  on  a  vast  body  of 
existing  peer- reviewed  work,  i.e.,  work 
that  was  peer- rev iewedoutside  of  this 
action,  as  noted  in  the  references 
throughout  this  Preamble,  the 
Regulatory  Impacts  Analysis,  and  the 
rulemaking  docket.  EPA  also  notified 
the  SAB  of  its  plans  for  this  rulemaking 
and  on  June  1 1 , 2014,  the  chartered  SAB 
discussed  the  recommendations  of  its 
work  group  on  the  planned  action  and 
agreed  that  no  further  SAB 
consideration  of  the  supporting  science 
was  merited. 


C.  Executive  Summary 

(1)  Commitment  to  Greenhouse  Gas 
Emission  Reductions  and  Vehicle  Fuel 
Efficiency 

in  June  2013,  the  President 
announced  a  comprehensive  Climate 
Action  Plan  for  the  United  States  to 
reduce  carbon  pollution,  prepare  for  the 
impacts  of  climate  change,  and  lead 
international  efforts  to  address  global 
climate  change.2  In  this  plan,  President 
Obama  reaffirmed  his  commitment  to 
reduce  U.S.  greenhouse  gas  emissions  in 
the  range  of  1 7  percent  below  2005 
levels  by  2020.  More  recently,  in 
December  2015,  the  U.S.  was  one  of 
over  190  signatories  to  the  Paris  Climate 
Agreement,  widely  regarded  as  the  most 
ambitious  climate  change  agreement  in 
history.  The  Paris  agreement  reaffirms 
the  goal  of  limiting  global  temperature 
increase  to  well  below  2  degrees 
Celsius,  and  for  the  first  time  urged 
efforts  to  limit  the  temperature  increase 
to  1 .5  degrees  Celsius.  The  U.S. 
submitted  a  non-bindingintended 
nationally  determined  contribution 
(NDC)  target  of  reducing  economy- wide 
GHG  emissions  by  26-28  percent  below 
its  2005  level  in  2025  and  to  make  best 
efforts  to  reduce  emissions  by  28 
percent.3  This  pace  would  keep  the  U.S. 
on  a  trajectory  to  achieve  deep 
economy- widereductions  on  the  order 
of  80  percent  by  2050. 

As  part  of  his  Climate  Action  plan, 
the  President  specifically  directed  the 
Environmental  Protection  Agency  (EPA) 
and  the  Department  of  Transportation’s 
(DOT)  National  Highway  Traffic  Safety 
Administration  (NHTSA)  to  set  the  next 
round  of  standards  to  reduce 
greenhouse  gas  (GHG)  emissions  and 
improve  fuel  efficiency  for  heavy-duty 
vehicles  pursuant  to  and  consistent  with 
the  agencies’  existing  statutory 


2  The  White  House,  The  President’s  CM  mate 
Action  Plan  (June,  2013).  http:// 

www.  whiteho  use.  gov/share/cl  imate-action-p  la  n . 

3  United  States  of  America,  intended  Nationally 
Determined  Contribution,  March  31,  2015,  http:// 
www 4.  unfccc.  int/subm  issions/INDC/Published  %  20 
Documents/Un  ited%20States%20of%  20  America/1/ 
U.S.  %20Cover%20Note%20iNDC%20and%20 

A  ccom  panying%20ln  form  a  tion .  p  df. 


authorities.4 5 6  More  than  70  percent  of  the 
oil  used  in  the  United  States  and  26 
percent  of  GHG  emissions  come  from 
the  transportation  sector,  and  since  2009 
EPA  and  NHTSA  have  worked  with 
industry,  states,  and  other  stakeholders 
to  develop  ambitious,  flexible  standards 
for  both  the  fuel  economy  and  GHG 
emissions  of  light-dutyvehiclesand  the 
fuel  efficiency  and  GHG  emissions  of 
heavy -duty  vehicles.5  6  The  standards 
here  (referred  to  as  Phase  2)  will  build 
on  the  light -dutyvehicle standards 
spanning  model  years  2012  to  2025  and 
on  the  initial  phase  of  standards 
(referred  to  as  Phase  1 )  for  new  medium 
and  heavy -duty vehicles  (MDVsand 
HDVs)  and  engines  in  model  years  2014 
to  2018.  Throughout  every  stage  of 
development  for  these  programs,  EPA 
and  NHTSA  (collectively,  the  agencies, 
or  “we”)  have  worked  in  close 
partnership  not  only  with  one  another, 
but  also  with  the  vehicle  manufacturing 
industry,  environmental  community 
leaders,  and  the  State  of  California 
among  other  entities  to  create  a  single, 
effective  set  of  national  standards. 

Through  two  previous  rulemakings, 
EPA  and  NHTSA  have  worked  with  the 
auto  industry  to  develop  new  fuel 
economy  and  GHG  emission  standards 
for  light-dutyvehicles.  Taken  together 
with  NHTSA’s  201 1  CAFE  standards, 
the  light- dutyvehicle  standards  span 
model  years  201 1  to  2025  and  are  the 
first  significant  improvement  in  fuel 
economy  in  approximately  two  decades. 
Under  the  final  program,  average  new 
car  and  light  truck  fuel  economy  is 
expected  to  nearly  double  by  2025 


4  EPA’s  HD  Phase  2  GHG  emission  standards  are 
authorized  under  the  Clean  Air  Act,  and  NHTSA’s 
HD  Phase  2  fuel  consumption  standards  are 
authorized  under  the  Energy  independence  and 
Security  Act  of  2007. 

5  The  White  House,  improving  the  Fuel  Efficiency 
of  American  Trucks — Bolstering  Energy  Security, 
Cutting  Carbon  Pollution,  Saving  Money  and 
Supporting  Manufacturing  innovation  (Feb.  2014), 
2. 

6  U.S.  Environmental  Protection  Agency.  April 
2016.  Inventory  of  U.S.  Greenhouse  Gas  Emissions 
and  Sinks:  1990-2012.  EPA  430-R-1 6-002.  Mobile 
sources  emitted  28  percent  of  all  U.S.  GHG 
emissions  in  2012.  Available  at  https://www3.epa. 
gov/cl  imatech  a  n  ge/Down  loads/ghgem  issions/US- 
GHG-i  n  ven  tory-201 6-Main  -Text.p  df. 
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compared  to  2010  vehicles.7  In  the  2012 
rule,  the  agencies  projected  the 
standards  would  save  consumers  $1 .7 
trillion  at  the  pump — roughly  $8,200 
per  vehicle  for  a  MY  2025  vehicle — 
reducing  oil  consumption  by  2.2  million 
barrels  a  day  in  2025  and  slashing  GHG 
emissions  by  6  billion  metric  tons  over 
the  lifetime  of  the  vehicles  sold  during 
this  period.8  These  fuel  economy 
standards  are  already  delivering  savings 
for  American  drivers.  Between  model 
years  2008  and  2013,  the  unadjusted 
average  test  fuel  economy  of  new 
passenger  cars  and  light  trucks  sold  in 
the  United  States  has  increased  by  about 
four  miles  per  gallon.  Altogether,  light- 
duty  vehicle  fuel  economy  standards 
finalized  after  2008  have  already  saved 
nearly  one  billion  gallons  of  fuel  and 
avoided  more  than  10  million  tons  of 
carbon  dioxide  emissions.9 

Similarly,  EPA  and  NHTSA  have 
previously  developed  joint  GHG 
emission  and  fuel  efficiency  standards 
for  MDVsand  HDVs.  Prior  to  these 
Phase  1  standards,  heavy -dutytrucks 
and  buses — from  delivery  vans  to  the 
largest  tractor -trailers — wererequired  to 
meet  pollution  standards  for  soot  and 
smog-causingair  pollutants,  but  no 
requirements  existed  for  the  fuel 
efficiency  or  carbon  pollution  from 
these  vehicles.10  By  2010,  total  fuel 
consumption  and  GHG  emissions  from 
MDVsand  HDVs  had  been  growing,  and 
these  vehicles  accounted  for  23  percent 
of  total  U.S.  transportation -relatedGHG 
emissions11  and  about  20  percent  of 
U.S.  transportation-relatedenergy  use. 
in  August  201 1 ,  the  agencies  finalized 
the  groundbreaking  Phase  1  standards 
for  new  MDVsand  HDVs  in  model  years 
2014  through  2018.  This  program, 
developed  with  support  from  the 
trucking  and  engine  industries,  the  State 
of  California,  Environment  and  Climate 
Change  Canada,  and  leaders  from  the 
environmental  community,  set 
standards  based  on  the  use  of  off-the- 
shelf  technologies.  These  standards  are 
expected  to  save  a  projected  530  million 
barrels  of  oil  and  reduce  carbon 
emissions  by  about  270  million  metric 
tons,  representing  one  of  the  most 
significant  programs  available  to  reduce 
domestic  fuel  consumption  and 
emissions  of  GHGs.12  The  Phase  1 
program,  as  well  as  the  many  additional 


7  The  White  House,  Improving  the  Fuel  Efficiency 
of  American  Trucks — Bolstering  Energy  Security, 
Cutting  Carbon  Pollution,  Saving  Money  and 
Supporting  Manufacturing  innovation  (Feb.  2014), 
2. 

8  Id. 

9  Id.  at  3. 

10  Id. 

11  Id. 

12  Id.  at  4. 


actions  called  for  in  the  President’s  2013 
Climate  Action  Plan 13  including  this 
Phase  2  rulemaking,  not  only  result  in 
meaningful  decreases  in  GHG  emissions 
and  fuel  consumption,  but  also 
support — indeed  are  critical  for — United 
States  leadership  to  encourage  other 
countries  to  also  achieve  meaningful 
GHG  reductions  and  fuel  conservation. 

This  rule  builds  on  our  commitment 
to  robust  collaboration  with 
stakeholders  and  the  public.  It  follows 
an  expansive  and  thorough  outreach 
effort  in  which  the  agencies  gathered 
input,  data  and  views  from  many 
interested  stakeholders,  involving  over 
400  meetings  with  heavy-dutyvehicle 
and  engine  manufacturers,  technology 
suppliers,  trucking  fleets,  truck  drivers, 
dealerships,  environmental 
organizations,  and  state  agencies.14  As 
with  the  previous  light-dutyrulesand 
the  heavy -duty  Phase  1  rule,  the 
agencies  have  consulted  frequently  with 
the  California  Air  Resources  Board 
(CARB)  staff  during  the  development  of 
this  rule,  given  California’s  unique 
ability  among  the  states  to  adopt  their 
own  GHG  standards  for  on -highway 
engines  and  vehicles.  Through  this  close 
coordination,  the  agencies  are  finalizing 
a  Phase  2  program  that  will  be  fully 
aligned  between  EPA  and  NHTSA, 
while  providing  CARB  with  the 
opportunity  to  adopt  a  Phase  2  program 
that  will  allow  manufacturers  to 
continue  to  build  a  single  fleet  of 
vehicles  and  engines. 

(2)  Overview  of  Phase  1  Medium-  and 
Heavy-Duty  Vehicle  Standards 

The  Phase  1  program  covers  new 
trucks  and  heavy  vehicles  in  model 
years  2014  and  later.  That  program 
includes  specific  standards  for 
combination  tractors,  heavy-duty 
pickup  trucks  and  vans,  and  vocational 
vehicles  and  includes  separate 
standards  for  both  vehicles  and  engines. 
The  program  offers  extensive  flexibility, 
allowing  manufacturers  to  reach 
standards  through  average  fleet 
calculations,  a  mix  of  technologies,  and 
the  use  of  various  credit  and  banking 
programs. 

The  Phase  1  program  was  developed 
by  the  agencies  through  close 
consultation  with  industry  and  other 
stakeholders,  resulting  in  standards 
tailored  to  the  specifics  of  each  different 
class  of  vehicles  and  engines. 

•  Heavy-duty  combination  tractors. 
Combination  tractors — semi  trucks  that 


13  The  President’s  Ciimate  Action  Plan  calls  for 
GHG-cuttingactions  including,  for  example, 
reducing  carbon  emissions  from  power  plants  and 
curbing  hydrofluorocarbon  and  methane  emissions. 

14  “Heavy -DutyPhase  2  Stakeholder  Meeting 
Log”,  August  2016. 


typically  pull  trailers — are  regulated 
under  nine  subcategories  based  on 
weight  class,  cab  type,  and  roof  height. 
These  vehicles  represent  approximately 
60  percent  of  the  fuel  consumption  and 
GHG  emissions  from  MDVsand  HDVs. 

•  Heavy-duty  pickup  trucks  and  vans . 
Heavy -dutypickup  and  van  standards 
are  based  on  a  “work  factor’’  attribute 
that  combines  a  vehicle’s  payload, 
towing  capabilities,  and  the  presence  of 
4-wheeldrive.  These  vehicles  represent 
about  23  percent  of  the  fuel 
consumption  and  GHG  emissions  from 
MDVsand  HDVs. 

•  Vocational  vehicles.  Specialized 
vocational  vehicles,  which  consist  of  a 
very  wide  variety  of  truck  and  bus  types 
(e.g.,  delivery,  refuse,  utility,  dump, 
cement,  transit  bus,  shuttle  bus,  school 
bus,  emergency  vehicles,  and 
recreational  vehicles)  are  regulated  in 
three  subcategories  based  on  engine 
classification.  These  vehicles  represent 
approximately  17  percent  of  the  fuel 
consumption  and  GHG  emissions  from 
MDVsand  HDVs.  The  Phase  1  program 
includes  EPA  GHG  standards  for 
recreational  vehicles,  but  not  NHTSA 
fuel  efficiency  standards.15 

•  Heavy-duty  engines.  The  Phase  1 
rule  has  independent  standards  for 
heavy -dutyengines  to  assure  they 
contribute  to  reducing  GHG  emissions 
and  fuel  consumption  because  the  Phase 
1  tractor  and  vocational  vehicle 
standards  do  not  account  for  the 
contributions  of  engine  improvements 
to  reducing  fuel  consumption  and  GHG 
emissions. 

The  Phase  1  standards  were  premised 
on  utilization  of  technologies  that  were 
already  in  production  on  some  vehicles 
at  the  time  of  the  Phase  1  FRM  and  are 
adaptable  to  the  broader  fleet.  The  Phase 
1  program  provides  flexibilities  that 
facilitate  compliance.  These  flexibilities 
help  provide  sufficient  lead  time  for 
manufacturers  to  make  necessary 
technological  improvements  and  reduce 
the  overall  cost  of  the  program,  without 
compromising  overall  environmental 
and  fuel  consumption  objectives.  The 
primary  flexibility  provisions  are  an 
engine  averaging,  banking,  and  trading 
(ABT)  program  and  a  vehicle  ABT 
program.  These  ABT  programs  allow  for 
emission  and/or  fuel  consumption 
credits  to  be  averaged,  banked,  or  traded 
within  each  of  the  averaging  sets. 

The  Phase  1  program  was  projected  to 
save  530  million  barrels  of  oil  and  avoid 
270  million  metric  tons  of  GHG 
emissions.16  At  the  same  time,  the 


15The  Phase  2  program  will  also  include  NHTSA 
recreational  vehicle  fuel  efficiency  standards. 

16  The  White  House,  improving  the  Fuel 
Efficiency  of  American  Trucks — Bolstering  Energy 
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program  was  projected  to  produce  $50 
billion  in  fuel  savings  and  $49  billion  of 
net  societal  benefits.  Today,  the  Phase  1 
fuel  efficiency  and  GHG  reduction 
standards  are  already  reducing  GHG 
emissions  and  U.S.  oil  consumption, 
and  producing  fuel  savings  for 
America’s  trucking  industry.  The  market 
appears  to  be  very  accepting  of  the 
Phase  1  technologies. 

(3)  Overview  of  Phase  2  Medium-  and 
Heavy-Duty  Vehicle  Standards 

The  Phase  2  GHG  and  fuel  efficiency 
standards  for  MDVsand  HDVsarea 
critical  next  step  in  improving  fuel 
efficiency  and  reducing  GHG  emissions. 
The  Phase  2  national  program  carries 
forward  our  commitment  to  meaningful 
collaboration  with  stakeholders  and  the 
public,  as  they  build  on  more  than  400 
meetings  with  manufacturers,  suppliers, 
trucking  fleets,  dealerships,  state  air 
quality  agencies,  non-governmental 
organizations  (NGOs),  and  other 
stakeholders;  over  200,000  public 
comments;  and  two  public  hearings  to 
identify  and  understand  the 
opportunities  and  challenges  involved 
with  this  next  level  of  fuel -saving 
technology.  These  meetings  and  public 
feedback,  in  addition  to  close 
coordination  with  CARB,  have  been 
invaluable  to  the  agencies,  enabling  the 
development  of  a  program  that 
appropriately  balances  all  potential 
impacts,  effectively  minimizes  the 
possibility  of  unintended  consequences, 
and  allows  manufacturers  to  continue  to 
build  a  single  fleet  of  vehicles  and 
engines. 

Phase  2  will  include  technology- 
advancing  standards  that  will  phase  in 
over  the  Iong-term(through  model  year 
2027)  to  result  in  an  ambitious,  yet 
achievable  program  that  will  allow 
manufacturers  to  meet  standards 
through  a  mix  of  different  technologies 
at  reasonable  cost.  The  terminal 
requirements  go  into  effect  in  2027,  and 
would  apply  to  MY  2027  and 
subsequent  model  year  vehicles,  unless 
modified  by  future  rulemaking.  The 
Phase  2  standards  will  maintain  the 
underlying  regulatory  structure 
developed  in  the  Phase  1  program,  such 
as  the  general  categorization  of  MDVs 
and  HDVsand  the  separate  standards 
for  vehicles  and  engines.  However,  the 
Phase  2  program  will  build  on  and 
advance  Phase  1  in  a  number  of 
important  ways  including  the  following: 
basing  standards  not  only  on  currently 
available  technologies  but  also  on 
utilization  of  technologies  now  under 


Security,  Cutting  Carbon  Pollution,  Saving  Money 


development  or  not  yet  widely  deployed 
while  providing  significant  lead  time  to 
assure  adequate  time  to  develop,  test, 
and  phase  in  these  controls;  developing 
first-timeGHG  and  fuel  efficiency 
standards  for  trailers;  further 
encouraging  innovation  and  providing 
flexibility;  including  vehicles  produced 
by  small  business  manufacturers  with 
appropriate  flexibilities  for  these 
companies;  incorporating  enhanced  test 
procedures  that  (among  other  things) 
allow  individual  drivetrain  and 
powertrain  performance  to  be  reflected 
in  the  vehicle  certification  process;  and 
using  an  expanded  and  improved 
compliance  simulation  model. 

The  Phase  2  program  will  provide 
significant  GHG  reductions  and  save 
fuel  by: 

•  Strengthening  standards  to  account 
for  ongoing  technological 
advancements.  Relative  to  the  baseline 
as  of  the  end  of  Phase  1 ,  these  final 
standards  are  projected  to  achieve 
vehicle  fuel  savings  as  high  as  25 
percent,  depending  on  the  vehicle 
category.  While  costs  are  higher  than  for 
Phase  1,  benefits  greatly  exceed  costs, 
and  payback  periods  are  short,  meaning 
that  consumers  will  see  substantial  net 
savings  over  the  vehicle  lifetime. 
Payback  is  estimated  at  about  two  years 
for  tractors  and  trailers,  about  four  years 
for  vocational  vehicles,  and  about  three 
years  for  heavy -dutypickups  and  vans. 
The  agencies  are  finalizing  a  program 
that  phases  in  the  MY  2027  standards 
with  interim  standards  for  model  years 
2021  and  2024  (and  for  certain  types  of 
trailers,  EPA  is  finalizing  model  year 
2018  phase-  instandards  as  well).  The 
final  program  includes  both  significant 
strengthening  of  certain  standards  from 
the  NPRM  as  well  as  adjustments  to 
better  align  other  standards  with  new 
data,  analysis,  and  stakeholder  and 
public  feedback  received  since  the  time 
of  the  proposal. 

•  Setting  standards  for  trailers  for  the 
first  time .  In  addition  to  retaining  the 
vehicle  and  engine  categories  covered  in 
the  Phase  1  program,  the  Phase  2 
standards  include  fuel  efficiency  and 
GHG  emission  standards  for  trailers 
used  in  combination  with  tractors. 
Although  the  agencies  are  not  finalizing 
standards  for  all  trailer  types,  the 
majority  of  new  trailers  will  be  covered. 

•  Encouraging  technological 
innovation  while  providing  flexibility 
and  options  for  manufacturers.  For  each 
category  of  HDVs,  the  standards  will  set 
performance  targets  that  allow 
manufacturers  to  achieve  reductions 


and  Supporting  Manufacturing  innovation  (Feb. 
2014),  4. 


through  a  mix  of  different  technologies 
and  generally  leave  manufacturers  free 
to  choose  any  means  of  compliance.  For 
tractor  standards,  for  example,  different 
combinations  of  improvements  like 
advanced  aerodynamics,  engine 
improvements  and  waste-  heatrecovery, 
automated  transmission,  lower  rolling 
resistance  tires,  and  automatic  tire 
inflation  can  be  used  to  meet  standards. 
For  tractors  and  vocational  vehicles, 
enhanced  test  procedures  and  an 
expanded  and  improved  compliance 
simulation  model  enable  the  vehicle 
standards  to  encompass  more  of  the 
complete  vehicle  than  the  Phase  1 
program  and  to  account  for  engine, 
transmission  and  driveline 
improvements.  With  the  addition  of  the 
powertrain  and  driveline  to  the 
compliance  model,  representative  drive 
cycles  and  vehicle  baseline 
configurations  become  critically 
important  to  assure  the  standards 
promote  technologies  that  improve  real 
world  fuel  efficiency  and  GHG 
emissions.  This  rule  updates  drive 
cycles  and  vehicle  configurations  to 
better  reflect  real  world  operation.  The 
final  program  includes  adjustments  to 
technical  elements  of  the  proposed 
compliance  program,  e.g.,  test 
procedures,  reflecting  the  significant 
amount  of  stakeholder  and  public 
comment  the  agencies  received  on  the 
program.  Additionally,  the  agencies’ 
analyses  indicate  that  this  rule  should 
have  no  adverse  impact  on  vehicle  or 
engine  safety. 

•  Providing  flexibilities  to  help 
minimize  effect  on  small  businesses.  Ail 
small  businesses  are  exempt  from  the 
Phase  1  standards.  The  agencies  are 
regulating  small  business  entities  under 
Phase  2  (notably  certain  trailer 
manufacturers),  but  we  have  conducted 
extensive  proceedings  pursuant  to 
section  609  of  the  Regulatory  Flexibility 
Act,  and  engaged  in  extensive 
consultation  with  stakeholders,  and 
developed  an  approach  to  provide 
targeted  flexibilities  geared  toward 
helping  small  businesses  comply  with 
the  Phase  2  standards.  Specifically,  the 
agencies  are  delaying  the  initial 
implementation  of  the  Phase  2 
standards  by  one  year  and  simplifying 
certification  requirements  for  small 
businesses.  We  are  also  adopting 
additional  flexibilities  and  exemptions 
adapted  to  particular  vehicle  categories. 

The  following  tables  summarize  the 
impacts  of  the  Heavy -Duty  Phase  2  rule. 
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Summary  of  the  Phase  2  Medium-  and  Heavy-Duty  Vehicle  Rule  Impacts  to  Fuel  Consumption,  GHG 
Emissions,  Benefits  and  Costs  Over  the  Lifetime  of  Model  Years  201 8-2029 a  b 


3% 


Fuel  Reductions  (billion  gallons) 
GHG  Reductions  (MMT,  C02eq) 


71-82 

959-1098 


7% 


Pre-Tax  Fuel  Savings  ($billion)  . 

Discounted  Technology  Costs  ($billion) 
Value  of  reduced  emissions  ($billion)  .. 

Total  Costs  ($billion)  . 

Total  Benefits  (Sbillion)  . 

Net  Benefits  (Sbillion)  . 


149-169 

80-87 

24-27 

16-18 

60-69 

48-52 

29-31 

19-20 

225-260 

136-151 

197-229 

117-131 

Notes: 

a  Ranges  reflect  two  analysis  methods:  Method  A  with  the  1b  baseline  and  Method  B  with  the  la  baseline.  For  an  explanation  of  analytical 
Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  “flat”  baseline,  la,  and  the  “dynamic”  baseline,  1b,  please  see  Section 
X.A.1 . 

b  Benefits  and  net  benefits  (including  those  in  the  7%  discount  rate  column)  use  the  3  percent  average  Social  Cost  of  C02,  the  Social  Cost  of 
CH4,  and  the  Social  Cost  of  N20. 


Summary  of  the  Phase  2  Medium-  and  Heavy-Duty  Vehicle  Annual  Fuel  and  GHG  Reductions,  Program 
Costs,  Benefits  and  Net  Benefits  in  Calendar  Years  2040  and  2050 a 


2040 

2050 

Fuel  Reductions  (Billion  Gallons)  . 

10.8 

13.0 

GHG  Reduction  (MMT,  C02eq)  . 

166.8 

199.3 

Vehicle  Program  Costs  (including  Maintenance;  Billions  of  2013$)  . 

¥$6.5 

¥$7.5 

Fuel  Savings  (Pre-Tax;  Billions  of  2013$) . 

$53.1 

$63.4 

Benefits  (Billions  of  2013$)  . 

$24.8 

$31.7 

Net  Benefits  (Billions  of  2013$)  . 

$71.4 

$87.6 

Note: 

a  Benefits  and  net  benefits  (including  those  in  the  7%  discount  rate  column)  use  the  3  percent  average  Social  Cost  of  C02,  the  Social  Cost  of 
CH4,  and  the  Social  Cost  of  N20.  Values  reflect  the  final  program  using  Method  B  relative  to  the  flat  baseline  (a  reference  case  that  projects  very 
little  improvement  in  new  vehicle  fuel  economy  absent  new  standards). 


Summary  of  the  Phase  2  Medium-  and  Heavy-Duty  Vehicle  Program  Expected  Per-Vehicle  Fuel  Savings, 
GHG  Emission  Reductions,  and  Cost  for  Key  Vehicle  Categories 


MY  2021 

MY  2024 

MY  2027 

Maximum  Vehicle  Fuel  Savings  and  Tailpipe  GHG  Reduction  (%): 

Tractors b  . 

13 

20 

25 

Trailers3  . 

5 

7 

9 

Vocational  Vehicles b  . 

12 

20 

24 

Pickups/Vans  . 

2.5 

10 

16 

Per  Vehicle  Cost  ($)cd  (%  increase  in  Typical  Vehicle  Price): 

Tractors . 

$6,400-$6,480 

$9,920-$10,100 

$12, 160-$  12,440 

(6%) 

(10%) 

(12%) 

Trailers . 

$850-$870 

$  1 ,000— $1 ,030 

$1 ,070— $1 ,110 

(3%) 

(4%) 

(4%) 

Vocational  Vehicles  . 

$1,11 0— $  1 , 1 60 

$1 ,980-$2,020 

$2,660-$2,700 

(1%) 

(2%) 

(3%) 

PickupsA/ans  . 

$520-$750 

$760-$960 

$1 ,340-$  1 ,360 

(1%) 

(2%) 

(3%) 

Notes: 

a  Note  that  the  EPA  standards  for  trailers  begin  in  model  year  2018 
b  All  engine  costs  are  included 

c  Please  refer  to  Preamble  Chapters  6  and  10  for  additional  information  on  the  reference  fleet  used  to  analyze  costs  and  benefits  of  the  rule. 
Please  also  refer  to  these  chapters  for  impacts  of  the  rule  under  more  dynamic  baseline  assumptions  for  pickups  and  vans. 

d  Ranges  reflect  two  analysis  methods:  Method  A  with  the  1b  baseline  and  Method  B  with  the  la  baseline.  For  an  explanation  of  analytical 
Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  “flat”  baseline,  la,  and  the  “dynamic”  baseline,  1b,  please  see  Section 
X.A.1. 

eFor  this  table,  we  use  an  approximate  minimum  vehicle  price  today  of  $100,000  for  tractors,  $25,000  for  trailers,  $100,000  for  vocational  vehi¬ 
cles  and  $40,000  for  HD  pickups/vans. 
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Payback  Periods  for  MY  2027  Ve¬ 
hicles  Under  the  Final  Stand¬ 
ards,  Based  on  both  Analysis 
Methods  a  and  B 


[Payback  occurs  in  the  year  shown;  using  7% 
discounting] 


Final 

standards 

Tractors/Trailers  . 

2nd. 

Vocational  Vehicles  . 

4th. 

PickupsA/ansa  . 

3rd. 

Note: 

a  Please  refer  to  Preamble  Chapters  6  and 
10  for  additional  information  on  the  reference 
fleet  used  to  analyze  costs  and  benefits  of  the 
rule.  Please  also  refer  to  these  chapters  for 
impacts  of  the  rule  under  more  dynamic  base¬ 
line  assumptions  for  pickups  and  vans. 

(4)  Issues  Addressed  in  This  Final  Rule 

This  Preamble  contains  extensive 
discussion  of  the  background,  elements, 
and  implications  of  the  Phase  2 
program,  as  well  as  updates  made  to  the 
final  program  from  the  proposal  based 
on  new  data,  analysis,  stakeholder 
feedback  and  public  comments.  Section 
1  includes  information  on  the  MDV  and 
HDV  industry,  related  regulatory  and 
n  o  n  -  reg u  I ato  ry  p  rog  rams,  su  m  ma  r  i  es  of 
Phase  1  and  Phase  2  programs,  costs  and 
benefits  of  the  final  standards,  and 
relevant  statutory  authority  for  EPA  and 
NHTSA.  Section  II  discusses  vehicle 
simulation,  engine  standards,  and  test 
procedures.  Sections  111,  IV,  V,  and  VI 
detail  the  final  standards  for 
combination  tractors,  trailers,  vocational 
vehicles,  and  heavy-dutypickup  trucks 
and  vans.  Sections  Vi  1  and  Vi  11  discuss 
aggregate  GHG  impacts,  fuel 
consumption  impacts,  climate  impacts, 
and  impacts  on  non-GHGemissions. 
Section  IX  evaluates  the  economic 
impacts  of  the  final  program.  Sections  X 
and  XI  present  the  alternatives  analyses 
and  consideration  of  natural  gas 
vehicles.  Finally,  Sections  XII  and  XI 11 
discuss  the  changes  that  the  Phase  2 
rules  will  have  on  Phase  1  standards 
and  other  regulatory  provisions.  In 
addition  to  this  Preamble,  the 
Regulatory  Impact  Analysis  (Rl  A),17 
provides  additional  data,  analysis  and 
discussion  of  the  standards,  and  the 
Response  to  Comments  Document  for 
Joint  Rulemaking  (RTC)  provides 
responses  to  comments  received  on  the 
Phase  2  rulemaking  through  the  public 
comment  process.18 
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17  Available  on  EPA  and  NHTSA’s  Web  sites  and 
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18  Available  on  EPA’s  Web  site  and  in  the  public 
docket  for  this  rulemaking. 
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Order  13563:  Improving  Regulation  and 
Regulatory  Review 
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D.  Regulatory  Flexibility  Act 

E.  Unfunded  Mandates  Reform  Act 

F.  Executive  Order  13132:  Federalism 
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Distribution,  or  Use 
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Advancement  Act  and  1  CFR  Part  51 
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Populations 

L.  Endangered  Species  Act  (ESA) 

M.  Congressional  Review  Act  (CRA) 

XV.  EPA  and  NHTSA  Statutory  Authorities 

A.  EPA 

B.  NHTSA 
List  of  Subjects 

I.  Overview 

The  agencies  issued  a  Notice  of 
Proposed  Rulemaking  (NPRM)  on  July 
13,  2015,  that  proposed  Phase  2  GHG 
and  fuel  efficiency  standards  for  heavy- 
duty  engines  and  vehicles.19  The 
agencies  also  issued  a  Notice  of  Data 
Availability  (NODA)  on  March  2,  2016, 
to  solicit  comment  on  new  material  not 
availableat  the  time  of  the  NPRM.20  The 
agencies  have  revised  the  proposed 
standards  and  related  requirements  to 
address  issues  raised  in  public 
comments.  Nevertheless,  the  final  rules 
being  adopted  today  remain 
fundamentally  similar  to  the  proposed 
rules. 

Although  the  agencies  describe  the 
final  requirements  in  this  document, 
readers  are  encouraged  to  also  read 
supporting  materials  that  have  been 
place  into  the  public  dockets  for  these 
rules,  in  particular,  the  agencies  note: 

•  The  Final  Regulatory  Impact  Analysis 
(RIA),  provides  additional  technical 
information  and  analysis 

•  The  Response  to  Comments 
Document  for  Joint  Rulemaking 
(RTC),  provides  a  detailed  summary 
and  analysis  of  public  comments, 
including  comments  received  in 
response  to  the  NODA 

•  The  NHTSA  Final  Environmental 
Impact  Statement  (FEIS) 

This  overview  of  the  final  Phase  2 
GHG  emissions  and  fuel  efficiency 
standards  includes  a  description  of  the 
heavy -dutytruck  industry  and  related 


19  80  FR  40137. 

20  81  FR  10824. 


regulatory  and  non-regulatoryprograms, 
a  summary  of  the  Phase  1  GHG 
emissions  and  fuel  efficiency  program,  a 
summary  of  the  Phase  2  standards  and 
requirements  being  finalized,  a 
summary  of  the  costs  and  benefits  of  the 
Phase  2  standards,  discussion  of  EPA 
and  NHTSA  statutory  authorities,  and 
other  issues. 

A.  Background 

For  purposes  of  this  Preamble  (and 
consistent  with  all  terminology  used  at 
proposal),  the  terms  “heavy- duty”or 
“HD”  are  used  to  apply  to  all  highway 
vehicles  and  engines  that  are  not  within 
the  range  of  light -duty  passenger  cars, 
light-dutytrucks,  and  medium-duty 
passenger  vehicles  (MDPV)  covered  by 
separate  GHG  and  Corporate  Average 
Fuel  Economy  (CAFE)  standards.21  (The 
terms  also  do  not  include  motorcycles). 
Thus,  in  this  rulemaking,  unless 
specified  otherwise,  the  heavy-duty 
category  incorporates  all  vehicles  with  a 
gross  vehicle  weight  rating  above  8,500 
lbs,  and  the  engines  that  power  them, 
except  for  MDPVs.22  23  24  Note  also  that 
the  terms  heavy -dutytruck  and  heavy- 
duty  vehicle  are  sometimes  used 
interchangeably,  even  though 
commercially  the  term  heavy -dutytruck 
can  have  a  narrower  meaning. 

Consistent  with  the  President’s 
direction,  over  the  past  three  years  as 
we  have  developed  this  rulemaking,  the 
agencies  have  met  on  an  on-goingbasis 
with  a  very  large  number  of  diverse 
stakeholders.  This  includes  meetings, 
and  in  many  cases  site  visits,  with  truck, 
trailer,  and  engine  manufacturers; 
technology  supplier  companies  and 
their  trade  associations  (e.g., 
transmissions,  drivelines,  fuel  systems, 
turbochargers,  tires,  catalysts,  and  many 
others);  line  haul  and  vocational 
trucking  firms  and  trucking 
associations;  the  trucking  industries 


21  2017 and  Later  Model  Year  Light-DutyVehicle 
Greenhouse  Gas  Emissions  and  Corporate  Average 
Fuel  Economy  Standards;  Final  Rule,  77  FR  62623, 
October  15,  2012. 

22  TheCAA  defines  heavy- dutyas  a  truck,  bus  or 
other  motor  vehicles  with  a  gross  vehicle  weight 
rating  exceeding  6,000  lbs  (CAA  section  202(b)(3)). 
The  term  HD  as  used  in  this  action  refers  to  a  subset 
of  these  vehicles  and  engines. 

23  The  Energy  Independence  and  Security  Act  of 
2007  requires  NHTSA  to  set  standards  for 
commercial  medium-and  heavy- dutyon -highway 
vehicles,  defined  as  on -highwayvehicles  with  a 
GVWR  of  10,000  lbs  or  more,  and  work  trucks, 
defined  as  vehicles  with  a  GVWR  between  8,500 
and  10,000  lbs  and  excluding  medium  duty 
passenger  vehicles. 

24  The  term  “medium -duty” is  sometimes  used  to 
refer  to  the  lighter  end  of  this  range  of  vehicles. 

This  is  typically  in  the  context  of  statutes  or  reports 
that  use  the  term  “medium-duty. ’’For  example, 
because  the  term  medium -dutyis  used  in  EISA,  the 
term  is  also  used  in  much  of  the  discussion  of 
NHTSA’s  statutory  authority. 


owner-operatorassociation;  truck 
dealerships  and  dealers  associat ions; 
trailer  manufacturers  and  their  trade 
association;  non-governmental 
organizations  (NGOs,  including 
environmental  NGOs,  national  security 
NGOs,  and  consumer  advocacy  NGOs); 
state  air  quality  agencies;  manufacturing 
labor  unions;  and  many  other 
stakeholders.  In  addition,  EPA  and 
NHTSA  have  consulted  on  an  on-going 
basis  with  the  California  Air  Resources 
Board  (CARB)  over  the  past  three  years 
as  we  developed  the  Phase  2  rule.  CARB 
staff  and  managers  have  also 
participated  with  EPA  and  NHTSA  in 
meetings  with  many  external 
stakeholders,  including  those  with 
vehicle  OEMs  and  technology 
suppliers.25 

EPA  and  NHTSA  staff  also 
participated  in  a  large  number  of 
technical  and  policy  conferences  over 
the  past  three  years  related  to  the 
technological,  economic,  and 
environmental  aspects  of  the  heavy-duty 
trucking  industry.  The  agencies  also  met 
with  regulatory  counterparts  from 
several  other  nations  who  either  have 
already  or  are  considering  establishing 
fuel  consumption  or  GHG  requirements, 
including  outreach  with  representatives 
from  the  governments  of  Canada,  the 
European  Commission,  Japan,  and 
China. 

These  comprehensive  outreach 
actions  by  the  agencies  provided  us 
with  information  to  assist  in  our 
identification  of  potential  technologies 
that  can  be  used  to  reduce  heavy-duty 
GHG  emissions  and  improve  fuel 
efficiency.  The  outreach  has  also  helped 
the  agencies  to  identify  and  understand 
the  opportunities  and  challenges 
involved  with  these  standards  for  the 
heavy -dutytrucks,  trailers,  and  engines 
detailed  in  this  Preamble,  including 
time  needed  for  implementation  of 
various  technologies  and  potential  costs 
and  fuel  savings.  The  scope  of  this 
outreach  effort  to  gather  input  for  the 
proposal  and  final  rulemaking  included 
wel I  over  400  meet i ngs  with 
stakeholders.  These  meetings  and 
conferences  have  been  invaluable  to  the 
agencies.  We  believe  they  enabled  us  to 
refine  the  proposal  in  such  a  way  as  to 
appropriately  consider  all  of  the 
potential  impacts  and  to  minimize  the 
possibility  of  unintended  consequences 
in  the  final  rules. 


25  Vehicie  chassis  manufacturers  are  known  in 
this  industry  as  original  equipment  manufacturers 
or  OEMs. 
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(1 )  Brief  Overview  of  the  Heavy  -  Duty 
Truck  industry 

The  heavy -dutysector  is  diverse  in 
several  respects,  including  the  types  of 
manufacturing  companies  involved,  the 
range  of  sizes  of  trucks  and  engines  they 
produce,  the  types  of  work  for  which 
the  trucks  are  designed,  and  the 
regulatory  history  of  different 
subcategories  of  vehicles  and  engines. 
The  current  heavy -dutyfleet 
encompasses  vehicles  from  the  “18- 


wheeler”  combination  tractor -trailers 
one  sees  on  the  highway  to  the  largest 
pickup  trucks  and  vans,  as  well  as 
vocational  vehicles  covering  the  range 
between  these  extremes.  Together,  the 
HD  sector  spans  a  wide  range  of 
vehicles  with  often  specialized  form  and 
function.  A  primary  indicator  of  the 
diversity  among  heavy -dutytrucks  is 
the  range  of  load-carryingcapability 
across  the  industry.  The  heavy-duty 
truck  sector  is  often  subdivided  by 
vehicle  weight  classifications,  as 


defined  by  the  vehicle’s  gross  vehicle 
weight  rating  (GVWR),  which  is  a 
measure  of  the  combined  curb  (empty) 
weight  and  cargo  carrying  capacity  of 
the  truck.26  Table  1-1  below  outlines  the 
vehicle  weight  classifications  commonly 
used  for  many  years  for  a  variety  of 
purposes  by  businesses  and  by  several 
Federal  agencies,  including  the 
Department  of  Transportation,  the 
Environmental  Protection  Agency,  the 
Department  of  Commerce,  and  the 
Internal  Revenue  Service. 


Table  1-1— Vehicle  Weight  Classification 


Class 

2b 

3 

4 

5 

6 

7 

8 

GVWR  (lb.) . 

8,501-10,000 

10,001-14,000 

14,001-16,000 

16,001-19,500 

19,501-26,000 

26,001-33,000 

>33,000 

in  the  framework  of  these  vehicle 
weight  classifications,  the  heavy-duty 
truck  sector  refers  to  “Class  2b”  through 
“Class  8”  vehicles  and  the  engines  that 
power  those  vehicles.27 

Unlike  light-dutyvehicles,  which  are 
primarily  used  for  transporting 
passengers  for  personal  travel,  heavy- 
duty  vehicles  fill  much  more  diverse 
operator  needs.  Heavy-dutypickup 
trucks  and  vans  (Classes  2b  and  3)  are 
used  chiefly  as  work  trucks  and  vans, 
and  as  shuttle  vans,  as  well  as  for 
personal  transportation,  with  an  average 
annual  mileage  in  the  range  of  15,000 
miles.  The  rest  of  the  heavy -dutysector 
is  used  for  carrying  cargo  and/or 
performing  specialized  tasks. 
“Vocational”  vehicles,  which  span 
Classes  2b  through  8,  vary  widely  in 
size,  including  smaller  and  larger  van 
trucks,  utility  “bucket”  trucks,  tank 
trucks,  refuse  trucks,  urban  and  over- 
the-roadbuses,  fire  trucks,  fiat -bed 
trucks,  and  dump  trucks,  among  others. 
The  annual  mileage  of  these  vehicles  is 
as  varied  as  their  uses,  but  for  the  most 
part  tends  to  fall  in  between  heavy-duty 
pickups/vans  and  the  large  combination 
tractors,  typically  from  15,000  to 
150,000  miles  per  year. 

Class  7  and  8  combination  tractor- 
trailers — some  equipped  with  sleeper 
cabs  and  some  not — are  primarily  used 
for  freight  transportation.  They  are  sold 
as  tractors  and  operate  with  one  or  more 
trailers  that  can  carry  up  to  50,000  lbs 
or  more  of  payload,  consuming 
significant  quantities  of  fuel  and 
producing  significant  amounts  of  GHG 
emissions.  Together,  Class  7  and  8 
tractors  and  trailers  account  for 


26 GVWR  describes  the  maximum  load  that  can  be 
carried  by  a  vehicle,  including  the  weight  of  the 
vehicle  itself.  Heavy-dutyvehicles  (including  those 
designed  for  primary  purposes  other  than  towing) 
also  have  a  gross  combined  weight  rating  (GCWR), 


approximately  60  percent  of  the  heavy- 
duty  sector’s  total  C02  emissions  and 
fuel  consumption.  Trailer  designs  vary 
significantly,  reflecting  the  wide  variety 
of  cargo  types.  However,  the  most 
common  types  of  trailers  are  box  vans 
(dry  and  refrigerated),  which  are  a  focus 
of  this  Phase  2  rulemaking.  The  tractor- 
trailers  used  in  combination 
applications  can  and  frequently  do 
travel  more  than  150,000  miles  per  year 
and  can  operate  for  20-30  years. 

Heavy-dutyvehicles  differ 
significantly  from  light-dutyvehicles  in 
other  ways.  In  particular,  we  note  that 
heavy -dutyengines  are  much  more 
likely  to  be  rebuilt.  In  fact,  it  is  common 
for  Class  8  engines  to  be  rebuilt  multiple 
times.  Commercial  heavy-dutyvehicles 
are  often  resold  after  a  few  years  and 
may  be  repurposed  by  the  second  or 
third  owner.  Thus  issues  of  resale  value 
and  adaptability  have  historically  been 
key  concerns  for  purchasers. 

EPA  and  NHTSA  have  designed  our 
respective  standards  in  careful 
consideration  of  the  diversity  and 
complexity  of  the  heavy -duty  truck 
industry,  as  discussed  in  Section  I.C. 

(2)  Related  Regulatory  and  Non- 
Regulatory  Programs 

(a)  History  of  EPA’s  Heavy-Duty 
Regulatory  Program  and  Assessments  of 
the  Impacts  of  Greenhouse  Gases  on 
Climate  Change 

T o  provide  a  context  for  EPA’s 
program  to  reduce  greenhouse  gas 
emissions  from  motor  vehicles,  this 
subsection  provides  an  overview  of  two 
important  related  areas.  First,  we 
summarize  the  history  of  EPA’s  heavy - 


which  describes  the  maximum  load  that  the  vehicle 
can  haul,  including  the  weight  of  a  loaded  trailer 
and  the  vehicle  itself. 

27  Class  2b  vehicles  manufactured  as  passenger 
vehicles  (Medium  Duty  Passenger  Vehicles, 


duty  regulatory  program,  which 
provides  a  basis  for  the  compliance 
structure  of  this  rulemaking.  Next  we 
summarize  EPA  prior  assessments  of  the 
impacts  of  greenhouse  gases  on  climate 
change,  which  provides  a  basis  for 
much  of  the  analysis  of  the 
environmental  benefits  of  this 
rulemaking. 

(i)  History  of  EPA’s  Heavy-Duty 
Regulatory  Program 

Since  the  1980s,  EPA  has  acted 
several  times  to  address  tailpipe 
emissions  of  criteria  pollutants  and  air 
toxics  from  heavy-dutyvehicles  and 
engines.  During  the  last  two  decades 
these  programs  have  primarily 
addressed  emissions  of  particulate 
matter  (PM)  and  the  primary  ozone 
precursors,  hydrocarbons  (HC)  and 
oxides  of  nitrogen  (NOx).  These 
programs,  which  have  successfully 
achieved  significant  and  cost-effective 
reductions  in  emissions  and  associated 
health  and  welfare  benefits  to  the 
nation,  were  an  important  basis  of  the 
Phase  1  program.  See  e.g.  66  FR  5002, 
5008,  and  5011-5012  (January  18,  2001) 
(detailing  substantial  public  health 
benefits  of  controls  of  criteria  pollutants 
from  heavy -duty  diesel  engines, 
including  bringing  areas  into  attainment 
with  primary  (public  health)  PM 
N  AAGS,  or  contributing  substantially  to 
such  attainment);  National 
Petrochemical  Refiners  Association  v. 
EPA ,  287  F.  3d  1130,  1134  (D.C.  Cir. 
2002)  (referring  to  the  “dramatic 
reductions”  in  criteria  pollutant 
emissions  resulting  from  the  EPA  on- 


MDPVs)  are  covered  by  the  Ilght-dutyGHG  and  fuel 
economy  standards  and  therefore  are  not  addressed 
in  this  rulemaking. 
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highway  heavy -dutyengine standards, 
and  upholding  ail  of  the  standards). 

As  required  by  the  Clean  Air  Act 
(CAA),  the  emission  standards 
implemented  by  these  programs  include 
standards  that  apply  at  the  time  that  the 
vehicle  or  engine  is  sold  and  continue 
to  apply  in  actual  use.  EPA’s  overall 
program  goal  has  always  been  to  achieve 
emissions  reductions  from  the  complete 
vehicles  that  operate  on  our  roads.  The 
agency  has  often  accomplished  this  goal 
for  many  heavy -dutytruck  categories  by 
regulating  heavy -dutyengine  emissions. 
A  key  part  of  this  success  has  been  the 
development  over  many  years  of  a  well- 
established,  representative,  and  robust 
set  of  engine  test  procedures  that 
industry  and  EPA  now  use  routinely  to 
measure  emissions  and  determine 
compliance  with  emission  standards. 
These  test  procedures  in  turn  serve  the 
overall  compliance  program  that  EPA 
implements  to  help  ensure  that 
emissions  reductions  are  being 
achieved.  By  isolating  the  engine  from 
the  many  variables  involved  when  the 
engine  is  installed  and  operated  in  a  HD 
vehicle,  EPA  has  been  able  to  accurately 
address  the  contribution  of  the  engine 
alone  to  overall  emissions. 

(ii)  EPA  Assessment  of  the  impacts  of 
Greenhouse  Gases  on  Climate  Change 

in  2009,  the  EPA  Administrator 
issued  the  document  known  as  the 
Endangerment  Finding  under  CAA 
section  202(a)(1).28  In  the  Endangerment 
Finding,  which  focused  on  public 
health  and  public  welfare  impacts 
within  the  United  States,  the 
Administrator  found  that  elevated 
concentrations  of  GHG  emissions  in  the 
atmosphere  may  reasonably  be 
anticipated  to  endanger  public  health 
and  welfare  of  current  and  future 
generations.  See  also  Coalition  for 
Responsible  Regulation  v.  EPA,  684  F. 

3d  102,  117-123  (D.C.  Cir.2012) 
(upholding  the  endangerment  finding  in 
all  respects).  The  following  sections 
summarize  the  key  information 
included  in  the  Endangerment  Finding. 

Climate  change  caused  by  human 
emissions  of  GHGs  threatens  public 
health  in  multiple  ways.  By  raising 
average  temperatures,  climate  change 
increases  the  likelihood  of  heat  waves, 
which  are  associated  with  increased 
deaths  and  illnesses.  While  climate 
change  also  decreases  the  likelihood  of 
cold-relatedmortality,  evidence 
indicates  that  the  increases  in  heat 
mortality  will  be  larger  than  the 


28  “Endangerment  and  Cause  or  Contribute 
Findings  for  Greenhouse  Gases  Under  section 
202(a)  of  the  Clean  Air  Act”  74  FR  66496 
(December  15,  2009)  (“Endangerment  Finding”). 


decreases  in  cold  mortality  in  the 
United  States.  Compared  to  a  future 
without  climate  change,  climate  change 
is  expected  to  increase  ozone  pollution 
over  broad  areas  of  the  U.S.,  including 
in  the  largest  metropolitan  areas  with 
the  worst  ozone  problems,  and  thereby 
increase  the  risk  of  morbidity  and 
mortality.  Other  public  health  threats 
also  stem  from  projected  increases  in 
intensity  or  frequency  of  extreme 
weather  associated  with  climate  change, 
such  as  increased  hurricane  intensity, 
increased  frequency  of  intense  storms 
and  heavy  precipitation,  increased 
coastal  storms  and  storm  surges  due  to 
rising  sea  levels  are  expected  to  cause 
increased  drown ings  and  other  adverse 
health  impacts.  Children,  the  elderly, 
and  the  poor  are  among  the  most 
vulnerable  to  these  climate- related 
health  effects.  See  also  79  FR  75242 
(December  17,  2014)  (climate  change, 
and  temperature  increases  in  particular, 
likely  to  increase  03  (ozone)  pollution 
“over  broad  areasof  the  U.S.,  including 
the  largest  metropolitan  areas  with  the 
worst  03  problems,  increasing]  the  risk 
of  morbidity  and  mortality”). 

Climate  change  caused  by  human 
emissions  of  GHGs  also  threatens  public 
welfare  in  multiple  ways.  Climate 
changes  are  expected  to  place  large 
areas  of  the  country  at  serious  risk  of 
reduced  water  supplies,  increased  water 
pollution,  and  increased  occurrence  of 
extreme  events  such  as  floods  and 
droughts.  Coastal  areasare  expected  to 
face  increased  risks  from  storm  and 
flooding  damage  to  property,  as  well  as 
adverse  impacts  from  rising  sea  level, 
such  as  land  loss  due  to  inundation, 
erosion,  wetland  submergence  and 
habitat  loss.  Climate  change  is  expected 
to  result  in  an  increase  in  peak 
electricity  demand,  and  extreme 
weather  from  climate  change  threatens 
energy,  transportation,  and  water 
resource  infrastructure.  Climate  change 
may  exacerbate  ongoing  environmental 
pressures  in  certain  settlements, 
particularly  in  Alaskan  indigenous 
communities.  Climate  change  also  is 
very  likely  to  fundamentally  rearrange 
U.S.  ecosystems  over  the  21st  century. 
Though  some  benefits  may  balance 
adverse  effects  on  agriculture  and 
forestry  in  the  next  few  decades,  the 
body  of  evidence  points  towards 
increasing  risks  of  net  adverse  impacts 
on  U.S.  food  production,  agriculture  and 
forest  productivity  as  temperature 
continues  to  rise.  These  impacts  are 
global  and  may  exacerbate  problems 
outside  the  U.S.  that  raise  humanitarian, 
trade,  and  national  security  issues  for 
the  U.S.  See  also  79  FR  75382 
(December  17,  2014)  (welfare  effects  of 


03  increases  due  to  climate  change,  with 
emphasis  on  increased  wildfires). 

As  outlined  in  Section  VI II. A  of  the 
2009  Endangerment  Finding,  EPA’s 
approach  to  providing  the  technical  and 
scientific  information  to  inform  the 
Administrator’s  judgment  regarding  the 
question  of  whether  GHGs  endanger 
public  health  and  welfare  was  to  rely 
primarily  upon  the  recent,  major 
assessments  by  the  U.S.  Global  Change 
Research  Program  (USGCRP),  the 
intergovernmental  Panel  on  Climate 
Change  (IPCC),  and  the  National 
Research  Council  (NRC)  of  the  National 
Academies.  These  assessments 
addressed  the  scientific  issues  that  EPA 
was  required  to  examine,  were 
comprehensive  in  their  coverage  of  the 
GHG  and  cl  imate  change  issues,  and 
underwent  rigorous  and  exacting  peer 
review  by  the  expert  community,  as 
well  as  rigorous  levels  of  U.S. 
government  review.  Since  the 
administrative  record  concerning  the 
Endangerment  Finding  closed  following 
EPA’s  2010  Reconsideration  Denial,  a 
number  of  new  major,  peer-reviewed 
scientific  assessments  have  been 
released.  These  include  the  IPCC’s  2012 
“Special  Report  on  Managing  the  Risks 
of  Extreme  Events  and  Disasters  to 
Advance  Climate  Change  Adaptation” 
(SREX)  and  the  2013-2014  Fifth 
Assessment  Report  (AR5),  the 
USGCRP’s  2014  “Climate  Change 
impacts  in  the  United  States”  (Climate 
Change  impacts),  and  the  NRC’s  2010 
“Ocean  Acidification:  A  National 
Strategy  to  Meet  the  Challenges  of  a 
Changing  Ocean”  (Ocean  Acidification), 

2011  “Report  on  Climate  Stabilization 
Targets:  Emissions,  Concentrations,  and 
impacts  over  Decades  to  Millennia” 
(Climate  Stabilization  Targets),  201 1 
“National  Security  Implications  for  U.S. 
Naval  Forces”  (National  Security 
implications),  201 1  “Understanding 
Earth’s  Deep  Past:  Lessons  for  Our 
Climate  Future”  (Understanding  Earth’s 
Deep  Past),  2012  “Sea  Level  Rise  for  the 
Coasts  of  California,  Oregon,  and 
Washington:  Past,  Present,  and  Future,” 

2012  “Climate  and  Social  Stress: 
implications  for  Security  Analysis” 
(Climate  and  Social  Stress),  and  2013 
“Abrupt  impacts  of  Climate  Change” 
(Abrupt  impacts)  assessments. 

EPA  has  reviewed  these  new 
assessments  and  finds  that  the  improved 
understanding  of  the  climate  system 
they  present  further  strengthens  the  case 
that  GHG  emissions  endanger  public 
health  and  welfare. 

in  addition,  these  assessments 
highlight  the  urgency  of  the  situation  as 
the  concentration  ofC02  in  the 
atmosphere  continues  to  rise.  Absent  a 
reduction  in  emissions,  a  recent 
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National  Research  Council  assessment 
projected  that  concentrations  by  the  end 
of  the  century  would  increase  to  levels 
that  the  Earth  has  not  experienced  for 
millions  of  years.29  in  fact,  that 
assessment  stated  that  “the  magnitude 
and  rate  of  the  present  greenhouse  gas 
increase  place  the  climate  system  in 
what  could  be  one  of  the  most  severe 
increases  in  radiative  forcing  of  the 
global  climate  system  in  Earth 
history.”  30  What  this  means,  as  stated 
in  another  NRC  assessment,  is  that; 

Emissions  of  carbon  dioxide  from  the 
burning  of  fossil  fuels  have  ushered  in  a  new 
epoch  where  human  activities  will  largely 
determine  the  evolution  of  Earth’s  climate. 
Because  carbon  dioxide  in  the  atmosphere  is 
long  lived,  it  can  effectively  lock  Earth  and 
future  generations  into  a  range  of  impacts, 
some  of  which  could  become  very  severe. 
Therefore,  emission  reductions  choices  made 
today  matter  in  determining  impacts 
experienced  not  just  over  the  next  few 
decades,  but  in  the  coming  centuries  and 
millennia.31 

Moreover,  due  to  the  time-  lags 
inherent  in  the  Earth's  climate,  the 
Climate  Stabilization  Targets  assessment 
notes  that  the  full  warming  from  any 
given  concentration  of  C02  reached  will 
not  be  realized  for  several  centuries. 

The  most  recent  USGCRP  “National 
Climate  Assessment”  32  emphasizes  that 
climate  change  is  already  happening 
now  and  is  happening  in  the  United 
States.  The  assessment  documents  the 
increases  in  some  extreme  weather  and 
climate  events  in  recent  decades,  as  well 
as  the  resulting  damageand  disruption 
to  infrastructure  and  agriculture,  and 
projects  continued  increases  in  impacts 
across  a  wide  range  of  peoples,  sectors, 
and  ecosystems. 

These  assessments  underscore  the 
urgency  of  reducing  emissions  now. 
Today’s  emissions  will  otherwise  lead 
to  raised  atmospheric  concentrations  for 
thousands  of  years,  and  raised  Earth 
system  temperatures  for  even  longer. 
Emission  reductions  today  will  benefit 
the  public  health  and  public  welfare  of 
current  and  future  generations. 

Finally,  it  should  be  noted  that  the 
concentration  of  carbon  dioxide  in  the 
atmosphere  continues  to  rise 
dramatically.  In  2009,  the  year  of  the 
Endangerment  Finding,  the  average 
concentration  of  carbon  dioxide  as 
measured  on  top  of  Mauna  Loa  was  387 


29  National  Research  Council,  Understanding 
Earth’s  Deep  Past,  p.  1. 

so  Id.,  p.138. 

31  National  Research  Council,  Climate 
Stabilization  Targets,  p.  3. 

32  U.S.  Global  Change  Research  Program,  Climate 
Change  Impacts  in  the  United  States:  The  Third 
National  Climate  Assessment,  May  2014  Available 
at  http://nca2014.globalchange.gov/. 


parts  per  million.33  The  average 
concentration  in  2015  was  401  parts  per 
million,  the  first  time  an  annual  average 
has  exceeded  400  parts  per  million 
since  record  keeping  began  at  Mauna 
Loa  in  1958,  and  for  at  least  the  past 
800,000  years  according  to  ice  core 
records.34  Moreover,  2015  was  the 
warmest  year  globally  in  the  modern 
global  surface  temperature  record,  going 
back  to  1880,  breaking  the  record 
previously  held  by  2014;  this  now 
means  that  the  last  15  years  have  been 
15  of  the  16  warmest  years  on  record.35 

(b)  The  EPAand  NHTSA  Light- Duty 
National  GHGand  Fuel  Economy 
Program 

On  May  7,  2010,  EPA  and  NHTSA 
finalized  the  first -everNational  Program 
for  light-dutycars  and  trucks,  which  set 
GHG  emissions  and  fuel  economy 
standards  for  model  years  2012-2016 
(see  75  FR  25324).  More  recently,  the 
agencies  adopted  even  stricter  standards 
for  model  years  2017  and  later  (77  FR 
62624,  October  15,  2012).  The  agencies 
have  used  the  light-dutyNational 
Program  as  a  model  for  the  HD  National 
Program  in  several  respects.  This  is 
most  apparent  in  the  case  of  heavy-duty 
pickups  and  vans,  which  are  similar  to 
the  light-dutytrucks addressed  in  the 
light-dutyNational  Program  both 
technologically  as  well  as  in  terms  of 
how  they  are  manufactured  (i.e.,  the 
same  company  often  makes  both  the 
vehicle  and  the  engine,  and  several 
light-dutymanufacturers  also 
manufacture  HD  pickups  and  vans).36 
For  HD  pickups  and  vans,  there  are 
close  parallels  to  the  light-dutyprogram 
in  how  the  agencies  have  developed  our 
respective  heavy -dutystandards  and 
compliance  structures.  However,  HD 
pickups  and  vans  are  true  work  vehicles 
that  are  designed  for  much  higher 
towing  and  payload  capabilities  than  are 
light-dutypickups  and  vans.  The 
technologies  applied  to  light-dutytrucks 
are  not  all  applicable  to  heavy-duty 
pickups  and  vans  at  the  same  adoption 
rates,  and  the  technologies  often 
produce  a  lower  percent  reduction  in 
C02  emissions  and  fuel  consumption 
when  used  in  heavy -duty  vehicles. 
Another  difference  between  the  light- 
duty  and  the  heavy -dutystandards  is 
that  each  agency  adopts  heavy-duty 


33  ftp://aftp.cm dl. noaa.gov/products/tren ds/co2/ 
co2_a  nnmean_mlo.txt. 

34  http:/ /www. esrl.  noaa. gov/gm d/ccgg/tren ds/. 

35  http://www.  ncdc.  noaa.gov/sotc/global/201 51 3. 

36  This  is  more  broadly  true  for  heavy-duty 
pickup  trucks  than  vans  because  every 
manufacturer  of  heavy -dutypick up  trucks  also 
makes  Sight- duty  pickup  trucks,  while  only  some 
heavy-dutyvan  manufacturers  also  make  light-duty 
vans. 


standards  based  on  attributes  other  than 
vehicle  footprint,  as  discussed  below. 

Due  to  the  diversity  of  the  remaining 
HD  vehicles,  there  are  fewer  parallels 
with  the  structure  of  the  light-duty 
program.  However,  the  agencies  have 
maintained  the  same  collaboration  and 
coordination  that  characterized  the 
development  of  the  light-dutyprogram 
throughout  the  Phase  1  rulemaking  and 
the  continued  efforts  for  Phase  2.  Most 
notably,  as  with  the  light-dutyprogram, 
manufacturers  will  continue  to  be  able 
to  design  and  build  vehicles  to  meet  a 
closely  coordinated,  harmonized 
national  program,  and  to  avoid 
unnecessarily  duplicative  testing  and 
compliance  burdens.  In  addition,  the 
averaging,  banking,  and  trading 
provisions  in  the  HD  program,  although 
structurally  different  from  those  of  the 
light-dutyprogram,  serve  the  same 
purpose,  which  is  to  allow 
manufacturers  to  achieve  large 
reductions  in  fuel  consumption  and 
emissions  while  providing  a  broad  mix 
of  products  to  their  customers.  The 
agencies  have  also  worked  closely  with 
CARB  to  provide  harmonized  national 
standards. 

(c)  EPA’s  Smart  Way  Program 

EPA’s  voluntary  SmartWay  Transport 
Partnership  program  encourages 
businesses  to  take  actions  that  reduce 
fuel  consumption  and  C02  emissions 
while  cutting  costs  by  working  with  the 
shipping,  logistics,  and  carrier 
communities  to  identify  low  carbon 
strategies  and  technologies  across  their 
transportation  supply  chains.  SmartWay 
provides  technical  information, 
benchmarking  and  tracking  tools, 
market  incentives,  and  partner 
recognition  to  facilitate  and  accelerate 
the  adoption  of  these  strategies. 

Through  the  SmartWay  program  and  its 
related  technology  assessment  center, 
EPA  has  worked  closely  with  truck  and 
trailer  manufacturers  and  truck  fleets 
over  the  past  12  years  to  develop  test 
procedures  to  evaluate  vehicle  and 
component  performance  in  reducing 
fuel  consumption  and  has  conducted 
testing  and  has  established  test 
programs  to  verify  technologies  that  can 
achieve  these  reductions.  SmartWay 
partners  have  demonstrated  these  new 
and  emerging  technologies  in  their 
business  operations,  adding  to  the  body 
of  technical  data  and  information  that 
EPA  can  disseminate  to  industry, 
researchers  and  other  stakeholders.  Over 
the  last  several  years,  EPA  has 
developed  hands- onexperience  testing 
the  largest  heavy-dutytrucks  and 
trailersand  evaluating  improvements  in 
tire  and  vehicle  aerodynamic 
performance.  In  developing  the  Phase  1 
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program,  the  agencies  drew  from  this 
testing  and  from  the  SmartWay 
experience.  In  the  same  way,  the 
agencies  benefitted  from  SmartWay  in 
developing  the  Phase  2  trailer  program. 

(d)  DOE’s  SuperTruck  Initiative 

The  U.S.  Department  of  Energy 
launched  its  SuperTruck  I  initiative  in 
2009.  SuperTruck  I  was  a  DOE 
partnership  with  four  industry  teams, 
who  at  this  point  have  either  met  the 
SuperTruck  I  50  percent  fuel  efficiency 
improvement  goal  (relative  to  a  2009 
best  -  i  n  -  clas^ruck)  or  have  laid  the 
groundwork  to  succeed.  Teams  from 
Cummins/Peterbilt,  Daimler,  and  Volvo 
exceeded  the  50  percent  efficiency 
improvement  goal,  with  Navistar  on 
track  to  exceed  this  target  later  this  year. 
Research  vehicles  developed  under 
SuperTruck  I  are  Class  8  combination 
tractor -trailersthat  have  dramatically 
increased  fuel  and  freight  efficiency 
through  the  use  of  advanced 
technologies.  These  technologies 
include  tractor  and  trailer  aerodynamic 
devices,  engine  waste  heat  recovery 
systems,  hybrids,  automated 
transmissions  and  lightweight  materials. 
In  March  2016  DOE  announced 
SuperTruck  II,  which  is  an  $80M 
follow -onto  SuperTruck  I,  where  DOE 
will  continue  to  partner  with  industry 
teams  to  collaborative! y  fund  new 
projects  to  research,  develop,  and 
demonstrate  technologies  to  further 
improve  heavy -truckfreight  efficiency — 
by  more  than  100  percent,  relative  to  a 
manufacturer’s  best-in-cias£009  truck. 
Achieving  these  kinds  of  Class  8  truck 
efficiency  increases  will  require  an 
integrated  systems  approach  to  ensure 
that  the  various  components  of  the 
vehicle  work  well  together.  SuperTruck 
II  projects  will  utilize  a  wide  variety  of 
truck  and  trailer  technology  approaches 
to  achieve  performance  targets,  such  as 
further  improvements  in  engine 
efficiency,  drivetrain  efficiency, 
aerodynamic  drag,  tire  rolling 
resistance,  and  vehicle  weight. 

The  agencies  leveraged  the  outcomes 
of  SuperTruck  1  by  projecting  how  these 
tractor  and  trailer  technologies  could 
continue  to  advance  from  this  early 
developmental  stage  toward  the 
prototype  and  production  stages.  For  a 
number  of  the  SuperT ruck  technologies, 
the  agencies  are  projecting  advancement 
into  production,  given  appropriate  lead 
time.  For  example,  a  number  of  the 
aerodynamic  and  transmission 
technologies  are  projected  to  be  in 
widespread  production  by  2021,  and  the 
agencies  are  finalizing  2021  standards 
based  in  part  on  performance  of  these 
SuperTruck  technologies.  For  other 
more  advanced  SuperTruck 


technologies,  such  as  organic  Rankine 
cycle  waste  heat  recovery  systems,  the 
agencies  are  projecting  that  additional 
lead  time  is  needed  to  ensure  that  these 
technologies  will  be  effective  and 
reliable  in  production.  For  these 
technologies,  the  agencies  are  finalizing 
2027  standards  whose  stringency 
reflects  a  significant  market  adoption 
rate  of  advanced  technologies,  including 
waste  heat  recovery  systems. 
Furthermore,  the  agencies  are 
encouraged  by  DOE’s  announcement  of 
SuperTruck  II.  We  believe  that  the 
combination  of  HD  Phase  2  and 
SuperTruck  II  will  provide  both  a  strong 
motivation  and  a  proven  means  for 
manufacturers  to  fully  develop  these 
technologies  within  the  lead  times  we 
have  projected. 

(e)  The  State  of  California 

California  has  established  ambitious 
goals  for  reducing  GHG  emissions  from 
heavy -dutyvehicles  and  engines  as  part 
of  an  overall  plan  to  reduce  GHG 
emissions  from  the  transportation  sector 
in  California.37  Heavy -dutyvehicles  are 
responsible  for  one-fifthof  the  total 
GHG  emissions  from  transportation 
sources  in  California.  In  the  past  several 
years,  the  California  Air  Resources 
Board  (CARB)  has  taken  a  number  of 
actions  to  reduce  GHG  emissions  from 
heavy -dutyvehicles  and  engines.  For 
example,  in  2008,  CARB  adopted 
regulations  to  reduce  GHG  emissions 
from  heavy -duty  tractors  that  pull  box- 
type  trailers  through  improvements  in 
tractor  and  trailer  aerodynamics  and  the 
use  of  low  rolling  resistance  tires.38  The 
tractor-trailer  operators  subject  to  the 
CARB  regulation  are  required  to  use 
SmartWay  -  certifiedtractors  and  trai  lers, 
or  retrofit  their  existing  fleet  with 
SmartWay  -  verified  technologies, 
consistent  with  California’s  state 
authority  to  regulate  both  new  and  in- 
use  vehicles,  in  December  2013,  CARB 
adopted  regulations  that  establish  its 
own  parallel  Phase  1  program  with 
standards  consistent  with  EPA  Phase  1 
standards.  On  December  5,  2014, 
California’s  Office  of  Administrative 
Law  approved  CARB’s  adoption  of  the 
Phase  1  standards,  with  an  effective  date 
of  December  5,  20  1  4.39  Complementary 


37 See  http://www.arb.ca.gov/cc/cc.htm  for  details 
on  the  California  Air  Resources  Board  climate 
change  actions,  including  a  discussion  of  Assembly 
Bill  32,  and  the  Climate  Change  Scoping  Plan 
developed  by  CARB,  which  includes  details 
regarding  CARB’s  future  goals  for  reducing  GHG 
emissions  from  heavy -dutyvehicles. 

38  See  http://www.arb.ca.gov/msprog/truckstop/ 
trai lers/trai lers.htm  for  a  summary  of  CARB’s 
“Tractor-TrailerGreenhouseGas  Regulation.” 

39  See  http://www.arb.ca.gov/regact/2013/ 
hdghg201 3Zhdghg2013.htm  for  details  regarding 
CARB’s  adoption  of  the  Phase  1  standards. 


to  its  regulatory  efforts,  CARB  and  other 
California  agencies  are  investing 
significant  public  capital  through 
various  incentive  programs  to  accelerate 
fleet  turnover  and  stimulate  technology 
innovation  within  the  heavy-duty 
vehicle  market  (e.g..  Air  Quality 
Improvement,  Carl  Moyer,  Loan 
Incentives,  Lower- EmissionSchool  Bus 
and  Goods  Movement  Emission 
Reduction  Programs).40  Recently, 
California  Governor  Jerry  Brown 
established  a  target  of  up  to  50  percent 
petroleum  reduction  by  2030. 

California  has  long  had  the  unique 
ability  among  states  to  adopt  its  own 
separate  new  motor  vehicle  standards 
per  section  209  of  the  Clean  Air  Act 
(CAA).  Although  section  209(a)  of  the 
CAA  expressly  preempts  states  from 
adopting  and  enforcing  standards 
relating  to  the  control  of  emissions  from 
new  motor  vehicles  or  new  motor 
vehicle  engines  (such  as  state  controls 
for  new  heavy -dutyengines  and 
vehicles),  CAA  section  209(b)  directs 
EPA  to  waive  this  preemption  under 
certain  conditions.  Under  the  waiver 
process  set  out  in  CAA  section  209(b), 
EPA  has  granted  CARB  a  waiver  for  its 
initial  heavy -duty vehicle  GHG 
regulation.41  Even  with  California’s 
ability  under  the  CAA  to  establish  its 
own  emission  standards,  EPA  and 
CARB  have  worked  closely  together 
over  the  past  several  decades  to  largely 
harmonize  new  vehicle  criteria 
pollutant  standard  programs  for  heavy- 
duty  engines  and  heavy -dutyvehicles. 

In  the  past  several  years  EPA  and 
NHTSA  also  consulted  with  CARB  in 
the  development  of  the  Federal  light- 
duty  vehicle  GHG  and  CAFE 
rulemakings  for  the  2012-2016  and 
2017-2025  model  years. 

As  discussed  above,  California 
operates  under  state  authority  to 
establish  its  own  new  heavy-duty 
vehicle  and  engine  emission  standards, 
including  standards  for  C02,  methane, 
N20,  and  hydrofluorocarbons.  EPA 
recognizes  this  independent  authority, 
and  we  also  recognize  the  potential 
benefits  for  the  regulated  industry  if  the 
Federal  Phase  2  standards  could  result 


40  See  http://www.arb.ca.gov/ba/fininfo.htm  for 
detailed  descriptions  of  CARB’s  mobile  source 
incentive  programs.  Note  that  EPA  works  to  support 
CARB’s  heavy-dutyincentive  programs  through  the 
West  Coast  Collaborative  ( http://westcoast 
coiiaborative.org/)  and  the  Clean  Air  Technology 

I  n  itiati ve  {https://www.epa.gov/cati). 

41  See  EPA’s  waiver  of  CARB’s  heavy- dutytractor- 
trailer  green  house  gas  regulation  applicable  to  new 
2011  through  2013  model  year  Class  8  tractors 
equipped  with  integrated  sleeper  berths  (sleeper  - 
cab  tractors)  and  2011  and  subsequent  model  year 
dry-canand  refrigerated -van  trai  lers  that  are  pulled 
by  such  tractors  on  California  highways  at  79  FR 
46256  (August  7,  2014). 
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in  a  single,  National  Program  that  would 
meet  the  EPA  and  NHTSA’s  statutory 
requirements  to  set  appropriate  and 
maximum  feasible  standards,  and  also 
be  equivalent  to  potential  future  new 
heavy-dutyvehicle  and  engine  GHG 
standards  established  by  CARB 
(addressing  the  same  model  years  as 
addressed  by  the  final  Federal  Phase  2 
program  and  requiring  the  same 
technologies).  In  order  to  further  the 
opportunity  for  maintaining  coordinated 
Federal  and  California  standards  in  the 
Phase  2  timeframe  (as  well  as  to  benefit 
from  different  technical  expertise  and 
perspective),  EPA  and  NHTSA 
consulted  frequently  with  CARB  while 
developing  the  Phase  2  rule.  Prior  to  the 
proposal,  the  agencies’  technical  staff 
shared  information  on  technology  cost, 
technology  effectiveness,  and  feasibility 
with  the  CARB  staff.  We  also  received 
information  from  CARB  on  these  same 
topics.  In  addition,  CARB  staff  and 
managers  participated  with  EPA  and 
NHTSA  in  meetings  with  many  external 
stakeholders,  in  particular  with  vehicle 
OEMs  and  technology  suppliers.  The 
agencies  continued  significant 
consultation  during  the  development  of 
the  final  rules. 

EPA  and  NHTSA  believe  that  through 
this  information  sharing  and  dialog  we 
have  enhanced  the  potential  for  the 
Phase  2  program  to  result  in  a  National 
Program  that  can  be  adopted  not  only  by 
the  Federal  agencies,  but  also  by  the 
State  of  California,  given  the  strong 
interest  from  the  regulated  industry  for 
a  harmonized  State  and  Federal 
program.  In  its  public  comments, 
California  reiterated  its  support  for  a 
harmonized  State  and  Federal  program, 
although  it  identified  several  areas  in 
which  it  believed  the  proposed  program 
needed  to  be  strengthened. 

(f)  Environment  and  Climate  Change 
Canada 

On  March  13,  2013,  Environment  and 
Climate  Change  Canada  (ECCC),  which 
is  EPA’s  Canadian  counterpart, 
published  its  own  regulations  to  control 
GHG  emissions  from  heavy-duty 
vehicles  and  engines,  beginning  with 
MY  2014.  These  regulations  are  closely 
aligned  with  EPA’s  Phase  1  program  to 
achieve  a  common  set  of  North 
American  standards.  ECCC  has 
expressed  its  intention  to  amend  these 
regulations  to  further  limit  emissions  of 
greenhouse  gases  from  new  on-road 
heavy -dutyvehicles  and  their  engines 
for  post-2018MYs.  As  with  the 
development  of  the  current  regulations, 
ECCC  is  committed  to  continuing  to 
work  closely  with  EPA  to  maintain  a 
common  Canada-United  States 
approach  to  regulating  GHG  emissions 


for  post- 201 8MY  vehicles  and  engines. 
This  approach  will  build  on  the  long 
history  of  regulatory  alignment  between 
the  two  countries  on  vehicle  emissions 
pursuant  to  the  Canada-United  States 
Air  Quality  Agreement.42  In  furtherance 
of  this  coordination,  EPA  participated  in 
a  workshop  hosted  by  ECCC  on  March 
3,  2016  to  discuss  Canada’s  Phase  2 
program.43 

The  Government  of  Canada,  including 
ECCC  and  Transport  Canada,  has  also 
been  of  great  assistance  during  the 
development  of  this  Phase  2  rule.  In 
particular,  the  Government  of  Canada 
supported  aerodynamic  testing,  and 
conducted  chassis  dynamometer 
emissions  testing. 

(g)  Recommendations  of  the  National 
Academy  of  Sciences 

In  April  2010,  as  mandated  by 
Congress  in  the  EISA,  the  National 
Research  Council  (NRC)  under  the 
National  Academy  of  Sciences  (NAS) 
issued  a  report  to  NHTSA  and  to 
Congress  evaluating  medium -and 
heavy -dutytruck  fuel  efficiency 
improvement  opportunities,  titled 
“Technologies  and  Approaches  to 
Reducing  the  Fuel  Consumption  of 
Medium-and  Heavy-dutyVehicles.” 
That  NAS  report  was  far  reaching  in  its 
review  of  the  technologies  that  were 
available  and  that  might  become 
available  in  the  future  to  reduce  fuel 
consumption  from  medium-and  heavy- 
duty  vehicles.  In  presenting  the  full 
range  of  technical  opportunities,  the 
report  included  technologies  that  may 
not  be  avai lable  until  2020  or  even 
further  into  the  future.  The  report 
provided  not  only  a  valuable  list  of  off  - 
the-shelftechnologies  from  which  the 
agencies  drew  in  developing  the  Phase 
1  program,  but  also  provided  useful 
information  the  agencies  have 
considered  when  developing  this 
second  phase  of  regulations. 

In  April  2014,  the  NAS  issued  another 
report:  “Reducing  the  Fuel 
Consumption  and  Greenhouse  Gas 
Emissions  of  Medium-and  Heavy-Duty 
Vehicles,  Phase  Two,  First  Report.”44 


42  http:/ /www. ijc.org/en_/Air_Quaiity _ 

Agreement. 

43  “Phase  2  of  the  Heavy- dutyVehicSe  and  Engine 
Greenhouse  Gas  Emission  Reguiations;  Pre- 
Consuitation  Session,”  March  3,  2016. 

44  National  Research  Council  “Reducing  the  Fuel 
Consumption  and  Greenhouse  Gas  Emissions  of 
Medium-and  Heavy-DutyVehicSes,  Phase  Two.” 
Washington,  DC,  The  National  Academies  Press. 
Cooperative  Agreement  DTNH 22- 12-00389. 
Available  electronically  from  the  National  Academy 
Press  Web  site  at  http://www.nap.edu/catalog/ 
18736/red  ucing-the-fuel-consumption-and- 

green  house-gas-em  issions-of-m  edium-an  d-hea  vy- 
duty-vehicles-phase-two  (last  accessed  May  18, 
2016).  On  September  24,  2016,  NAS  will  release  an 


This  study  outlines  a  number  of 
recommendations  to  the  U.S. 

Department  of  T ransportation  and 
NHTSA  on  technical  and  policy  matters 
to  consider  when  addressing  the  fuel 
efficiency  of  our  nation’s  medium-and 
heavy -dutyvehicles.  In  particular,  this 
report  provided  recommendations  with 
respect  to: 

•  The  Greenhouse  Gas  Emission  Model 
(GEM)  simulation  tool  used  by  the 
agencies  to  assess  compliance  with 
vehicle  standards 

•  Regulation  of  trailers 

•  Natural  gas- fueledengines  and 
vehicles 

•  Data  collection  on  in-useoperation 
The  agencies  are  adopting  many  of 

these  recommendations  into  the  Phase  2 
program,  including  recommendations 
relating  to  the  GEM  simulation  tool  and 
to  trailers. 

B.  Summary  of  Phase  1  Program 

(1 )  EPA  Phase  1  GHG  Emission 
Standards  and  NHTSA  Phase  1  Fuel 
Consumption  Standards 

The  EPA  Phase  1  mandatory  GHG 
emission  standards  commenced  in  MY 
2014  and  include  increased  stringency 
for  standards  applicable  to  MY  2017  and 
later  MY  vehicles  and  engines. 

NHTSA’s  fuel  consumption  standards 
were  voluntary  for  MYs  2014  and  201 5, 
due  to  lead  time  requirements  in  EISA, 
and  apply  on  a  mandatory  basis 
thereafter.  They  also  increase  in 
stringency  for  MY  2017.  Both  agencies 
allowed  voluntary  early  compliance 
starting  in  MY  2013  and  encouraged 
manufacturers’  participation  through 
credit  incentives. 

Given  the  complexity  of  the  heavy- 
duty  industry,  the  agencies  divided  the 
industry  into  three  discrete  categories 
for  purposes  of  setting  our  respective 
Phase  1  standards — combination 
tractors,  heavy -duty pickups  and  vans, 
and  vocational  vehicles — based  on  the 
relative  degree  of  homogeneity  among 
trucks  within  each  category.  The  Phase 
1  rules  also  include  separate  standards 
for  the  engines  that  power  combination 
tractors  and  vocational  vehicles.  For 
each  regulatory  category,  the  agencies 
adopted  related  but  distinct  program 
approaches  reflecting  the  specific 
challenges  in  these  segments,  in  the 
following  paragraphs,  we  briefly 
summarize  EPA’s  Phase  1  GHG 
emission  standards  and  NHTSA’s  Phase 
1  fuel  consumption  standards  for  the 
three  regulatory  categories  of  heavy- 
duty  vehicles  and  for  the  engines 
powering  vocational  vehicles  and 


update  report,  consistent  with  Congress’ 
quinquenniai  update  requirement. 
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tractors.  See  Sections  II,  111,  V,  and  VI 
for  additional  details  on  the  Phase  1 
standards.  To  respect  differences  in 
design  and  typical  uses  that  drive 
different  technology  solutions,  the 
agencies  segmented  each  regulatory 
class  into  subcategories.  The  category - 
specific  structure  enabled  the  agencies 
to  set  standards  that  appropriately 
reflect  the  technology  available  for  each 
regulatory  subcategory  of  vehicles  and 
the  engines  for  use  in  each  type  of 
vehicle.  The  Phase  1  program  also 
provided  several  flexibilities,  as 
summarized  in  Section  LB. (3). 

The  agencies  proposed  and  are 
adopting  Phase  2  standards  based  on 
test  procedures  that  differ  from  those 
used  for  Phase  1 ,  including  the  revised 
GEM  simulation  tool.  Significant 
revisions  to  GEM  are  discussed  in 
Section  II  and  in  the  RIA  Chapter  4,  and 
other  test  procedures  are  discussed 
further  in  the  RIA  Chapter  3.  The  pre¬ 
proposal  revisions  from  Phase  1  GEM 
reflected  input  from  both  the  NAS  and 
from  industry.45  Changes  si  nee  the 
proposal  generally  reflect  comments 
received  from  industry  and  other  key 
stakeholders.  It  is  important  to  note  that 
due  to  these  test  procedure  changes,  the 
Phase  1  and  Phase  2  standards  are  not 
directly  comparable  in  an  absolute 
sense.  In  particular,  the  revisions  being 
made  to  the  55  mph  and  65  mph 
highway  cruise  cycles  for  tractors  and 
vocational  vehicles  have  the  effect  of 
making  the  cycles  more  challenging 
(albeit  more  representative  of  actual 
driving  conditions).  We  are  not  applying 
these  revisions  to  the  Phase  1  program 
because  doing  so  would  significantly 
change  the  stringency  of  the  Phase  1 
standards,  for  which  manufacturers 
have  already  developed  engineering 
plans  and  are  now  producing  products 
to  meet.  Moreover,  the  changes  to  GEM 
address  a  broader  range  of  technologies 
not  part  of  the  projected  compliance 
path  for  use  in  Phase  1 . 

Because  the  numeric  values  of  the 
Phase  2  tractor  and  vocational  standards 
are  not  directly  comparable  to  their 
respective  Phase  1  standards,  the  Phase 
1  numeric  standards  were  not 
appropriate  baseline  values  to  use  to 
determine  Phase  2’s  improvements.  To 
address  this  situation,  the  agencies 
applied  all  of  the  new  Phase  2  test 
procedures  and  GEM  software  to 
tractors  and  vocational  vehicles 
equipped  with  Phase  1  compliant  levels 
of  technology.  The  agencies  used  the 
results  of  this  approach  to  establish 
appropriate  Phase  1  baseline  values, 


45  For  further  discussion  of  the  input  the  agencies 
received  from  NAS,  see  Section  XII  of  the  Phase  2 
NPRM  at  80  FR 40512,  Juiy  13,  2015. 


which  are  directly  comparable  to  the 
Phase  2  standards.  For  example,  in  this 
rulemaking  we  present  Phase  2  per 
vehicle  percent  reductions  versus  Phase 
1 ,  and  for  tractors  and  vocational 
vehicles  these  percent  reductions  were 
all  calculated  versus  Phase  1  compliant 
vehicles,  where  we  applied  the  Phase  2 
test  procedures  and  GEM  software  to 
determine  these  Phase  1  vehicles’ 
results. 

(a)  Class  7  and  8  Combination  Tractors 

Class  7  and  8  combination  tractors 
and  their  engines  contribute  the  largest 
portion  of  the  total  GHG  emissions  and 
fuel  consumption  of  the  heavy-duty 
sector,  approximately  60  percent,  due  to 
their  large  payloads,  their  high  annual 
miles  traveled,  and  their  major  role  in 
national  freight  transport.  These 
vehicles  consist  of  a  cab  and  engine 
(tractor  or  combination  tractor)  and  a 
detachable  trailer.  The  primary 
manufacturers  of  combination  tractors 
in  the  United  Statesare  Daimler  Trucks 
North  America,  Navistar,  Volvo/Mack, 
and  PACCAR.  Each  of  the  tractor 
manufacturers  and  Cummins  (an 
independent  engine  manufacturer)  also 
produce  heavy -dutyengines  used  in 
tractors.  The  Phase  1  standards  require 
manufacturers  to  reduce  GHG  emissions 
and  fuel  consumption  for  these  tractors 
and  engines,  which  we  expect  them  to 
do  through  improvements  in 
aerodynamics  and  tires,  reductions  in 
tractor  weight,  reduction  in  idle 
operation,  as  well  as  engine- based 
efficiency  improvements.46 

The  Phase  1  tractor  standards  differ 
depending  on  gross  vehicle  weight 
rating  (GVWR)  (/.e.,  whether  the  truck  is 
Class  7  or  Class  8),  the  height  of  the  roof 
of  the  cab,  and  whether  it  is  a  “day  cab” 
or  a  “sleeper  cab.”  The  agencies  created 
nine  subcategories  within  the  Class  7 
and  8  combination  tractor  category 
reflecting  combinations  of  these 
attributes.  The  agencies  set  Phase  1 
standards  for  each  of  these  subcategories 
beginning  in  MY  2014,  with  more 
stringent  standards  following  in  MY 
2017.  The  standards  represent  an  overall 
fuel  consumption  and  C02  emissions 
reduction  up  to  23  percent  from  the 
tractors  and  the  engines  installed  in 
them  when  compared  to  a  baseline  MY 
2010  tractor  and  engine. 

For  Phase  1,  tractor  manufacturers 
demonstrate  compliance  with  the  tractor 


46  We  note  although  the  standards’  stringency  is 
predicated  on  use  of  certain  technologies,  and  the 
agencies’  assessed  the  cost  of  the  rule  based  on  the 
cost  of  use  of  those  technologies,  the  standards  can 
be  met  by  any  means.  Put  another  way,  the  rules 
create  a  performance  standard,  and  do  not  mandate 
any  particular  means  of  achieving  that  level  of 
performance. 


C02  and  fuel  consumption  standards 
using  a  vehicle  simulation  tool 
described  in  Section  II.  The  tractor 
inputs  to  the  simulation  tool  in  Phase  1 
are  the  aerodynamic  performance,  tire 
rolling  resistance,  vehicle  speed  limiter, 
automatic  engine  shutdown,  and  weight 
reduction. 

In  addition  to  the  Phase  1  tractor - 
based  standards  for  C02,  EPA  adopted  a 
separatestandard  to  reduce  leakage  of 
hydrofluorocarbon  (HFC)  refrigerant 
from  cabin  air  conditioning  (A/C) 
systems  from  combination  tractors,  to 
apply  to  the  tractor  manufacturer.  This 
HFC  leakage  standard  is  independent  of 
the  C02  tractor  standard.  Manufacturers 
can  choose  technologies  from  a  menu  of 
leak -reducingtechnologies  sufficient  to 
comply  with  the  standard,  as  opposed  to 
using  a  test  to  measure  performance. 
Given  that  HFC  leakage  does  not  relate 
to  fuel  efficiency,  NHTSA  did  not  adopt 
corresponding  HFC  standards. 

(b)  Heavy -DutyPickup  Trucks  and  Vans 
(Class  2b  and  3) 

Heavy -duty  vehicles  with  a  GVWR 
between  8,501  and  10,000  lb.  are 
classified  as  Class  2b  motor  vehicles. 
Heavy -duty vehicles  with  a  GVWR 
between  10,001  and  14,000  lb.  are 
classified  as  Class  3  motor  vehicles. 
Class  2b  and  Class  3  heavy-duty 
vehicles  (referred  to  in  these  rules  as 
“HD  pickups  and  vans”)  together  emit 
about  23  percent  of  today’s  GHG 
emissions  from  the  heavy -dutyvehicle 
sector.47 

The  majority  of  HD  pickups  and  vans 
are  Cfc-tonand  1  -tonpickup  trucks,  12- 
and  15-passengervans,48  and  large  work 
vans  that  are  sold  by  vehicle 
manufacturers  as  complete  vehicles, 
with  no  secondary  manufacturer  making 
substantial  modifications  prior  to 
registration  and  use.  These  vehicles  can 
also  be  sold  as  cab-completevehicles 
(/.&,  incomplete  vehicles  that  include 
complete  or  nearly  complete  cabs  that 
are  sold  to  secondary  manufacturers). 
The  majority  of  heavy -dutypickups  and 
vans  are  produced  by  companies  with 
major  light-dutymarkets  in  the  United 
States.  Furthermore,  the  technologies 
available  to  reduce  fuel  consumption 
and  GHG  emissions  from  this  segment 
are  similar  to  the  technologies  used  on 
light-dutypickup  trucks,  including  both 
engine  efficiency  improvements  (for 
gasoline  and  diesel  engines)  and  vehicle 
efficiency  improvements.  For  these 
reasons,  EPA  and  NHTSA  concluded 


47  EPA  MOVES  Model,  http://www3.epa.gov/ 
otaq/models/moves/index.htm. 

48  Note  that  12- passers gervans  are  subject  to  the 
light-dutystandardsas  medium -duty passenger 
veh  icSes  (M  DPVs)  and  are  not  subject  to  th  is 
proposal. 
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that  it  was  appropriate  to  adopt  GHG 
standards,  expressed  as  grams  per  mile, 
and  fuel  consumption  standards, 
expressed  as  gallons  per  100  miles,  for 
HD  pickups  and  vans  based  on  the 
whole  vehicle  (including  the  engine), 
consistent  with  the  way  these  vehicles 
have  been  regulated  by  EPA  for  criteria 
pollutants  and  also  consistent  with  the 
way  their  light-dutycounterpart 
vehicles  are  regulated  by  EPA  and 
N  HTSA.  This  complete  vehicle 
approach  adopted  by  both  agencies  for 
HD  pickups  and  vans  was  consistent 
with  the  recommendations  of  the  NAS 
Committee  in  its  2010  Report. 

For  the  light-dutyGHG  and  fuel 
economy  standards,  the  agencies  based 
the  emissions  and  fuel  economy  targets 
on  vehicle  footprint  (the  wheelbase 
times  the  average  track  width).  For  those 
standards,  passenger  cars  and  light 
trucks  with  larger  footprints  are 
assigned  higher  GHG  and  lower  fuel 
economy  target  levels  reflecting  their 
inherent  tendency  to  consume  more  fuel 
and  emit  more  GHGs  per  mile.  For  HD 
pickups  and  vans,  the  agencies  believe 
that  setting  standards  based  on  vehicle 
attributes  is  appropriate,  but  have  found 
that  a  work  -  basedmetric  is  a  more 
appropriate  attribute  than  the  footprint 
attribute  utilized  in  the  light-duty 
vehicle  rulemaking,  given  that  work- 
based  measures  such  as  towing  and 
payload  capacities  are  critical  elements 
of  these  vehicles5  functionality.  EPA  and 
NHTSA  therefore  adopted  standards  for 
HD  pickups  and  vans  based  on  a  “work 
factor55  attribute  that  combines  their 
payload  and  towing  capabilities,  with 
an  added  adjustment  for  4- wheeldrive 
vehicles. 

Each  manufacturer’s  fleet  average 
Phase  1  standard  is  based  on  production 
volume-  weightingof  target  standards  for 
all  vehicles,  which  in  turn  are  based  on 
each  vehicle’s  work  factor.  These  target 
standards  are  taken  from  a  set  of  curves 
(mathematical  functions),  with  separate 
curves  for  gasoline  and  diesel 
vehicles.49  However,  both  gasoline  and 
diesel  vehicles  in  this  category  are 
included  in  a  single  averaging  set.  EPA 
phased  in  the  C02  standards  gradually 
starting  in  the  2014  MY,  at  1 5-20-40- 
60-100  percent  of  the  MY  2018 
standards  stringency  level  in  MYs  2014- 
201 5-201 6-201 7-201 8,  respectively 
(/.e.,  the  2014  standards  requires  only  15 
percent  of  the  reduction  required  in 
2018,  etc.).  The  phase-  intakes  the  form 


49  As  explained  in  Section  XI,  as  part  of  this 
rulemaking,  EPA  moved  the  Phase  1  requirements 
for  pickups  and  vans  from  40  CFR  1037.104  into  40 
CFR  part  86,  which  is  also  the  regulatory  part  that 
applies  for  iight-dutyvehicles. 


of  a  set  of  target  curves,  with  increasing 
stringency  in  each  MY. 

NHTSA  allowed  manufacturers  to 
select  one  of  two  fuel  consumption 
standard  alternatives  for  MYs  2016  and 
later.  The  first  alternative  defined 
individual  gasoline  vehicle  and  diesel 
vehicle  fuel  consumption  target  curves 
that  will  not  change  for  MYs  2016-2018, 
and  are  equivalent  to  EPA’s  67-67-67- 
100  percent  target  curves  in  MYs  2016- 
2017-2018-2019,  respectively.  The 
second  alternative  defined  target  curves 
that  are  equivalent  to  EPA’s  40-60-100 
percent  target  curves  in  MYs  2016- 
2017-2018,  respectively.  NHTSA 
allowed  manufacturers  to  opt 
voluntarily  into  the  NHTSA  HD  pickup 
and  van  program  in  MYs  2014  or  2015 
at  target  curves  equivalent  to  EPA’s 
target  curves.  If  a  manufacturer  chose  to 
opt  in  for  one  category,  they  would  be 
required  to  opt  in  for  all  categories.  In 
other  words,  a  manufacturer  would  be 
unable  to  opt  in  for  Class  2b  vehicles, 
but  opt  out  for  Class  3  vehicles. 

EPA  also  adopted  an  alternative 
phase  -  inschedule  for  manufacturers 
wanting  to  have  stable  standards  for 
model  years  2016-2018.  The  standards 
for  heavy -dutypickups and  vans,  like 
those  for  Iight-dutyvehicles,  are 
expressed  as  set  of  target  standard 
curves,  with  increasing  stringency  in 
each  model  year.  The  Phase  1  EPA 
standards  for  2018  (including  a  separate 
standard  to  control  air  conditioning 
system  leakage)  are  estimated  to 
represent  an  average  per- vehicle 
reduction  in  GHG  emissions  of  17 
percent  for  diesel  vehicles  and  12 
percent  for  gasoline  vehicles  (relative  to 
pre- control  baseline  vehicles).  The 
NHTSA  standard  will  require  these 
vehicles  to  achieve  up  to  about  15 
percent  reduction  in  fuel  consumption 
by  MY  2018  (relative  to  pre-control 
baseline  vehicles).  Manufacturers 
demonstrate  compliance  based  on  entire 
vehicle  chassis  certification  using  the 
same  duty  cycles  used  to  demonstrate 
compliance  with  criteria  pollutant 
standards. 

(c)  Class  2b-8  Vocational  Vehicles 

Class  2b-8  vocational  vehicles 
include  a  wide  variety  of  vehicle  types, 
and  serve  a  vast  range  of  functions. 
Some  examples  include  service  for 
parcel  delivery,  refuse  hauling,  utility 
service,  dump,  concrete  mixing,  transit 
service,  shuttle  service,  school  bus, 
emergency,  motor  homes,  and  tow 
trucks.  In  Phase  1,  we  defined  Class  2b- 
8  vocational  vehicles  as  all  heavy-duty 
vehicles  that  are  not  included  in  either 
the  heavy -dutypickup  and  van  category 
or  the  Class  7  and  8  tractor  category. 
EPA’s  and  NHTSA’s  Phase  1  standards 


for  this  vocational  vehicle  category 
generally  apply  at  the  chassis 
manufacturer  level.  Class  2b-8 
vocational  vehicles  and  their  engines 
emit  approximately  17  percent  of  the 
GHG  emissions  and  burn  approximately 
17  percent  of  the  fuel  consumed  by 
today’s  heavy-dutytruck  sector.50 

The  Phase  1  program  for  vocational 
vehicles  has  vehicle  standards  and 
separate  engine  standards,  both  of 
which  differ  based  on  the  weight  class 
of  the  vehicle  into  which  the  engine  will 
be  installed.  The  vehicle  weight  class 
groups  mirror  those  used  for  the  engine 
standards — Classes  2b- 5  (light  heavy- 
duty  or  LHD  in  EPA  regulations), 

Classes  6  and  7  (medium  heavy-dutyor 
MHD  in  EPA  regulations)  and  Class  8 
(heavy  heavy-dutyor  HHD  in  EPA 
regulations).  Manufacturers  demonstrate 
compliance  with  the  Phase  1  vocational 
vehicle  C02  and  fuel  consumption 
standards  using  a  vehicle  simulation 
tool  described  in  Section  II.  The  Phase 
1  program  for  vocational  vehicles 
limited  the  simulation  tool  inputs  to  tire 
rolling  resistance.  The  model  assumes 
the  use  of  a  typical  representative, 
compliant  engine  in  the  simulation, 
resulting  in  one  overall  value  for  C02 
emissions  and  one  for  fuel 
consumption. 

(d)  Engine  Standards 

The  agencies  established  separate 
Phase  1  performance  standards  for  the 
engines  manufactured  for  use  in 
vocational  vehicles  and  Class  7  and  8 
tractors.51  These  engine  standards  vary 
depending  on  engine  size  linked  to 
intended  vehicle  service  class.  EPA’s 
engine- basedC02  standards  and 
NHTSA’s  eng ine-based fuel 
consumption  standards  are  being 
implemented  using  EPA’s  existing  test 
procedures  and  regulatory  structure  for 
criteria  pollutant  emissions  from  heavy- 
duty  engines.  EPA  also  established 
eng ine- based N20  and  CH4  emission 
standards  in  Phase  1. 

(e)  Manufacturers  Excluded  From  the 
Phase  1  Standards 

Phase  1  deferred  greenhouse  gas 
emissions  and  fuel  consumption 
standards  for  any  manufacturers  of 
heavy -dutyengines,  manufacturers  of 
combination  tractors,  and  chassis 
manufacturers  for  vocational  vehicles 
that  meet  the  “small  business”  size 
criteria  set  by  the  Small  Business 
Administration  (SBA).  13  CFR  121.201 


50  EPA  MOVES  model,  http://www3.epa.gov/ 
otaq/models/moves/index.htm. 

51  See  76  FR571 14  explaining  why  NHTSA’s 
authority  under  the  Energy  Independence  and 
Safety  Act  includes  authority  to  establish  separate 
engine  standards. 
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defines  a  small  business  by  the 
maximum  number  of  employees;  for 
example,  this  is  currently  1 ,500  for 
heavy -dutytruck  manufacturing  and 
1,000  for  engine  manufacturing.52  In 
order  to  utilize  this  exemption, 
qualifying  small  businesses  must  submit 
a  declaration  to  the  agencies.  See 
Section  LF.(1)(b)  for  a  summary  of  how 
Phase  2  applies  for  small  businesses. 

The  agencies  stated  that  they  would 
consider  appropriate  GHG  and  fuel 
consumption  standards  for  these  entities 
as  part  of  a  future  regulatory  action. 

This  includes  both  U.S.-basedand 
foreign  small  -  volumeheavy- duty 
manufacturers  that  introduce  new 
products  into  the  U.S. 

(2)  Costs  and  Benefits  of  the  Phase  1 
Program 

Overall,  EPA  and  NHTSA  estimated 
that  the  Phase  1  HD  National  Program 
will  cost  the  affected  industry  about  $8 
billion,  while  saving  vehicle  owners 
fuel  costs  of  nearly  $50  billion  over  the 
lifetimes  of  MY  2014-2018  vehicles. 

The  agencies  also  estimated  that  the 
combined  standards  will  reduce  C02 
emissions  by  about  270  million  metric 
tons  and  save  about  530  million  barrels 
of  oil  over  the  life  of  MY  2014  to  2018 
vehicles.  The  agencies  estimated 
additional  monetized  benefits  from  C02 
reductions,  improved  energy  security, 
reduced  time  spent  refueling,  as  well  as 
possible  d is- benefitsfrom  increased 
driving  crashes,  traffic  congestion,  and 
noise.  When  considering  all  these 
factors,  we  estimated  that  Phase  1  of  the 
HD  National  Program  will  yield  $49 
billion  in  net  benefits  to  society  over  the 
lifetimes  of  MY  2014-2018  vehicles. 

EPA  estimated  the  benefits  of  reduced 
ambient  concentrations  of  particulate 
matter  and  ozone  resulting  from  the 
Phase  1  program  to  range  from  $1.3  to 
$4.2  billion  in  2030.53 

In  total,  we  estimated  the  combined 
Phase  1  standards  will  reduce  GHG 
emissions  from  the  U.S.  heavy -dutyfleet 
by  approximately  76  million  metric  tons 
of  C02-equivalentannually  by  2030.  in 
its  Environmental  impact  Statement  for 
the  Phase  1  rule,  NHTSA  also  quantified 
and/or  discussed  other  potential 
impacts  of  the  program,  such  as  the 
health  and  environmental  impacts 
associated  with  changes  in  ambient 
exposures  to  toxic  air  pollutants  and  the 
benefits  associated  with  avoided  non- 


52  These  thresholds  were  revised  in  early  2016. 
See  http://www. regulations.gov/#!document 
Detail;D=SBA-201 4-001 1-0031. 

53  Note:  These  calendar  year  benefits  do  not 
represent  the  same  ti  me  frame  as  the  model  year 
lifetime  benefits  described  above,  so  they  are  not 
additive. 


C02  GHGs  (methane,  nitrous  oxide,  and 
HFCs). 

(3)  Phase  1  Program  Flexibilities 

As  noted  above,  the  agencies  adopted 
numerous  provisions  designed  to  give 
manufacturersa  degree  of  flexibility  in 
complying  with  the  Phase  1  standards. 
These  provisions,  which  are  essentially 
identical  in  structure  and  function  in 
EPA ’sand  NHTSA ’s  regulations, 
enabled  the  agencies  to  consider  overall 
standards  that  are  more  stringent  and 
that  will  become  effective  sooner  than 
we  could  consider  with  a  more  rigid 
program,  one  in  which  all  of  a 
manufacturer’s  similar  vehicles  or 
engines  would  be  required  to  achieve 
the  same  emissions  or  fuel  consumption 
levels,  and  at  the  same  time.54 

Phase  1  included  four  primary  types 
of  flexibility:  Averaging,  banking,  and 
trading  (ABT)  provisions;  early  credits; 
advanced  technology  credits  (including 
hybrid  powertrains);  and  innovative 
technology  credit  provisions.  The  ABT 
provisions  were  patterned  on  existing 
EPA  and  NHTSA  ABT  programs 
(including  the  light-dutyGHG  and  fuel 
economy  standards)  and  will  allow  a 
vehicle  manufacturer  to  reduce  C02 
emission  and  fuel  consumption  levels 
further  than  the  level  of  the  standard  for 
one  or  more  vehicles  to  generate  ABT 
credits.  The  manufacturer  can  use  those 
credits  to  offset  higher  emission  or  fuel 
consumption  levels  in  the  same 
averaging  set,  “bank”  the  credits  for 
later  use,  or  “trade”  the  credits  to 
another  manufacturer.  As  also  noted 
above,  for  HD  pickups  and  vans,  we 
adopted  a  fleet  averaging  system  very 
similar  to  the  light-dutyGHG  and  CAFE 
fleet  averaging  system.  In  both 
programs,  manufacturers  are  allowed  to 
carry -forwarddeficits  for  up  to  three 
years  without  penalty.  The  agencies 
provided  in  the  ABT  programs 
flexibility  for  situations  in  which  a 
manufacturer  is  unable  to  avoid  a 
negative  credit  balance  at  the  end  of  the 
year,  in  such  cases,  manufacturers  are 
not  considered  to  be  out  of  compliance 
unless  they  are  unable  to  make  up  the 
difference  in  credits  by  the  end  of  the 
third  subsequent  model  year. 

In  total,  the  Phase  1  program  divides 
the  heavy -dutysector  into  14 
subcategories  of  vehicles  and  4 
subcategories  of  engines.  These 
subcategories  are  grouped  into  4  vehicle 


54  NHTSA  explained  that  it  has  greater  flexibility 
in  the  HD  program  to  include  consideration  of 
credits  and  other  flexibilities  in  determining 
appropriate  and  feasible  levels  of  stringency  than  it 
does  in  the  light- dutyCAFE  program.  Cf.  49  U.S.C. 
32902(h),  which  applies  to  light-dutyCAFE  but  not 
heavy-dutyfuel  efficiency  under  49  U.S.C. 
32902(k). 


averaging  sets  and  4  engine  averaging 
sets  in  the  ABT  program.  For  tractors 
and  vocational  vehicles,  the  fleet 
averaging  sets  are:  Light  heavy-duty 
(Classes  2b-5);  medium  heavy-duty 
(Class  6-7);  and  heavy  heavy-duty 
(Class  8).  Complete  HD  pickups  and 
vans  (both  spark- ignitionand 
compression  -  ignition)are  the  final 
vehicle  averaging  set.  For  engines,  the 
fleet  averaging  sets  are  spark  -  ignition 
engines,  compression  -  ignitionlight 
heavy -dutyengines,  compression - 
ignition  medium  heavy -dutyengines, 
and  compression -ignitionheavy  heavy- 
duty  engines.  ABT  allows  the  exchange 
of  credits  within  an  averaging  set.  This 
means  that  a  Class  8  day  cab  tractor  can 
exchange  credits  with  a  Claes  8  sleeper 
tractor  but  not  with  a  smaller  Class  7 
tractor.  Also,  a  Class  8  vocational 
vehicle  can  exchange  credits  with  a 
Class  8  tractor.  However,  we  did  not 
allow  trading  between  engines  and 
chassis  (/.e.  vehicles). 

In  addition  to  ABT,  the  other  primary 
flexibility  provisions  in  the  Phase  1 
program  involve  opportunities  to 
generate  early  credits,  advanced 
technology  credits  (including  for  use  of 
hybrid  powertrains),  and  innovative 
technology  credits.55  For  the  early 
credits  and  advanced  technology 
credits,  the  agencies  adopted  a  1.5x 
multiplier,  meaning  that  manufacturers 
would  get  1 .5  credits  for  each  early 
credit  and  each  advanced  technology 
credit.  In  addition,  advanced  technology 
credits  for  Phase  1  can  be  used 
anywhere  within  the  heavy -dutysector 
(including  both  vehicles  and  engines). 
Put  another  way,  as  a  means  of 
promoting  these  promising 
technologies,  the  Phase  1  rule  does  not 
restrict  averaging  or  trading  by 
averaging  set  in  this  instance. 

For  other  vehicle  or  engine 
technologies  that  can  reduce  C02  and 
fuel  consumption,  but  whose  benefits 
are  not  reflected  if  measured  using  the 
Phase  1  test  procedures,  the  agencies 
wanted  to  encourage  the  development  of 
such  innovative  technologies,  and 
therefore  adopted  special  “innovative 
technology”  credits.  These  innovative 
technology  credits  apply  to  technologies 
that  are  shown  to  produce  emission  and 
fuel  consumption  reductions  that  are 
not  adequately  recognized  on  the  Phase 
1  test  procedures  and  that  were  not  yet 
in  widespread  use  in  the  heavy-duty 
sector  before  MY  2010.  Manufacturers 


55  Early  credits  are  for  engines  and  vehicles 
certified  before  EPA  standards  became  mandatory, 
advanced  technology  credits  are  for  hybrids  and/or 
Rankine  cycle  engines,  and  innovative  technology 
credits  are  for  other  technologies  not  in  the  2010 
fleet  whose  benefits  are  not  reflected  using  the 
Phase  1  test  procedures. 
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need  to  quantify  the  reductions  in  fuel 
consumption  and  C02  emissions  that 
the  technology  is  expected  to  achieve, 
above  and  beyond  those  achieved  on  the 
Phase  1  test  procedures.  As  with  ABT, 
the  use  of  innovative  technology  credits 
is  allowed  only  among  vehicles  and 
engines  of  the  same  defined  averaging 
set  generating  the  credit,  as  described 
above.  The  credit  multiplier  likewise 
does  not  apply  for  innovative 
technology  credits. 

(4)  Implementation  of  Phase  1 

Manufacturers  have  already  begun 
complying  with  the  Phase  1  standards. 

In  some  cases  manufacturers  voluntarily 
chose  to  comply  early,  before 
compliance  was  mandatory.  The  Phase 
1  rule  allowed  manufacturers  to 
generate  credits  for  such  early 
compliance.  The  market  appears  to  be 
very  accepting  of  the  new  technologies, 
and  the  agencies  have  seen  no  evidence 
of  “pre- buy ’’effects  in  response  to  the 
standards.  In  fact  sales  have  been  higher 
in  recent  years  than  they  were  before 
Phase  1.  Moreover,  manufacturers’ 
compliance  plans  indicate  intention  to 
utilize  the  Phase  1  flexibilities,  and  we 
have  yet  to  see  significant  non- 
compliance  with  the  standards. 

(5)  Litigation  on  Phase  1  Rule 

The  D.C.  Circuit  rejected  all 
challenges  to  the  agencies’  Phase  1 
regulations.  The  court  did  not  reach  the 
merits  of  the  challenges,  holding  that 
none  of  the  petitioners  had  standing  to 
bring  their  actions,  and  that  a  challenge 
to  NHTSA’s  denial  of  a  rulemaking 
petition  could  only  be  brought  in 
District  Court.  See  Delta  Construction  v. 
EPA,  783  F.  3d  1291  (D.C.  Cir.  2015). 

C.  Summary  of  the  Phase  2  Standards 
and  Requirements 

The  agencies  are  adopting  new 
standards  that  build  on  and  enhance 
existing  Phase  1  standards,  and  are 
adopting  as  well  the  first -everstan da rds 
for  certain  trailers  used  in  combination 
with  heavy -duty  tractors.  Taken 
together,  the  Phase  2  program  comprises 
a  set  of  largely  technology -advancing 
standards  that  will  achieve  greater  GHG 
and  fuel  consumption  savings  than  the 
Phase  1  program.  As  described  in  more 
detail  in  the  following  sections,  the 
agencies  are  adopting  these  standards 
because,  based  on  the  information 
available  at  this  time  and  careful 
consideration  of  all  comments,  we 
believe  they  best  fulfill  our  respective 
statutory  authorities  when  considered  in 
the  context  of  available  technology, 
feasible  reductions  of  emissions  and 
fuel  consumption,  costs,  lead  time, 
safety,  and  other  relevant  factors. 


The  Phase  2  standards  represent  a 
more  technology -forcing6  approach 
than  the  Phase  1  approach,  predicated 
on  use  of  both  off-the-shelfechnologies 
and  emerging  technologies  that  are  not 
yet  in  widespread  use.  The  agencies  are 
adopting  standards  for  MY  2027  that  we 
project  will  require  manufacturers  to 
make  extensive  use  of  these 
technologies.  The  standards  increase  in 
stringency  incrementally  beginning  in 
MY  2018  for  trailers  and  in  MY  2021  for 
other  segments,  ensuring  steady 
improvement  to  the  MY  2027  stringency 
levels.  For  existing  technologies  and 
technologies  in  the  final  stages  of 
development,  we  project  that 
manufacturers  will  likely  apply  them  to 
nearly  all  vehicles,  excluding  those 
specific  vehicles  with  applications  or 
uses  that  prevent  the  technology  from 
functioning  properly.  We  also  project  as 
one  possible  compliance  pathway  that 
manufacturers  could  apply  other  more 
advanced  technologies  such  as  hybrids 
and  waste  engine  heat  recovery  systems, 
although  at  lower  application  rates  than 
the  more  conventional  technologies. 
Comments  on  the  overall  stringency  of 
the  proposed  Phase  2  program  were 
mixed.  Many  commenters,  including 
most  non-governmentalorganizations, 
supported  more  stringent  standards 
with  less  lead  time.  Many  technology 
and  component  suppliers  supported 
more  stringent  standards  but  with  the 
proposed  lead  time.  Vehicle 
manufacturers  did  not  support  more 
stringent  standards  and  emphasized  the 
importance  of  lead  time.  To  the  extent 
these  commenters  provided  technical 
information  to  support  their  comments 
on  stringency  and  lead  time,  it  is 
discussed  in  Sections  II  through  VI. 

The  standards  being  adopted  provide 
approximately  ten  years  of  lead  time  for 
manufacturers  to  meet  these  2027 
standards,  which  the  agencies  believe  is 
appropriate  to  implement  the 
technologies  industry  could  use  to  meet 
these  standards.  For  some  of  the  more 
advanced  technologies  production 
prototype  parts  are  not  yet  available, 
though  they  are  in  the  research  stage 
with  some  demonstrations  in  actual 


56  in  this  context,  the  term  “technology-forcing” 
has  a  specific  legal  meaning  and  is  used  to 
distinguish  standards  that  will  effectively  require 
manufacturers  to  develop  new  technologies  (or  to 
significantly  improve  technologies)  from  standards 
that  can  be  met  using  off-the-shelfechnology  alone. 
See,  e.g.,  NRDC  v.  EPA ,  655  F.  2d  318,  328  (D.C. 

Cir.  1981).  Technoiogy-forcingstandards  do  not 
require  manufacturers  to  use  any  specific 
technologies.  See  also  76  FR  57130  (explaing  that 
section  202(a)(2)  allows  EPA  to  adopt  such 
technoiogy-forcingstandards,  although  it  does  not 
com  pel  I  such  standards). 


vehicles.57  In  the  respective  sections  of 
Chapter  2  of  the  Rl  A,  the  agencies 
explain  what  further  steps  are  needed  to 
successfully  and  reliably  commercialize 
these  prototypes  in  the  lead  time 
afforded  by  the  Phase  2  standards. 
Additionally,  even  for  the  more 
developed  technologies,  phasing  in 
more  stringent  standards  over  a  longer 
timeframe  will  help  manufacturers  to 
ensure  better  reliability  of  the 
technology  and  to  develop  packages  to 
work  in  a  wide  range  of  applications. 

As  discussed  later,  the  agencies  are 
also  adopting  new  standards  in  MYs 
2018  (trailers  only),  2021,  and  2024  to 
ensure  that  manufacturers  make  steady 
progress  toward  the  2027  standards, 
thereby  achieving  steady  and  feasible 
reductions  in  GHG  emissions  and  fuel 
consumption  in  the  years  leading  up  to 
the  MY  2027  standards. 

Providing  additional  lead  time  can 
often  enable  manufacturers  to  resolve 
technological  challenges  or  to  find 
lower  cost  means  of  meeting  new 
regulatory  standards,  effectively  making 
them  more  feasible  in  either  case.  See 
generally  NRDC  v.  EPA,  655  F.  2d  318, 
329  (D.C.  Cir.  1981 ).  On  the  other  hand, 
manufacturers  and/or  operators  may 
incur  additional  costs  if  regulations 
require  them  to  make  changes  to  their 
products  with  less  lead  time  than 
manufacturers  would  normally  have 
when  bringing  a  new  technology  to  the 
market  or  expanding  the  application  of 
existing  technologies.  After  developing 
a  new  technology,  manufacturers 
typically  conduct  extensive  field  tests  to 
ensure  its  durability  and  reliability  in 
actual  use.  Standards  that  accelerate 
technology  deployment  can  lead  to 
manufacturers  incurring  additional 
costs  to  accelerate  this  development 
work,  or  can  lead  to  manufacturers 
beginning  production  before  such 
testing  can  be  completed.  Some  industry 
stakeholders  have  informed  EPA  that 
when  manufacturers  introduced  new 
emission  control  technologies  (primarily 
diesel  particulate  filters)  in  response  to 
the  2007  heavy -dutyengine  standards 
they  did  not  perform  sufficient  product 
development  validation,  which  led  to 
additional  costs  for  operators  when  the 
technologies  required  repairs  or  resulted 
in  other  operational  issues  in  use.  Thus, 
the  issues  of  costs,  lead  time,  and 
reliability  are  intertwined  for  the 


57  “Prototype”  as  it  is  used  here  refers  to 
technologies  that  have  a  potentially  production - 
feasible  design  that  is  expected  to  meet  all 
performance,  functional,  reliability,  safety, 
manufacturing,  costand  other  requirements  and 
objectives  that  is  being  tested  in  laboratories  and  on 
highways  under  a  full  range  of  operating 
conditions,  but  is  not  yet  available  in  production 
vehicles  already  for  sale  in  the  market. 
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agencies’  determination  of  whether 
standardsare  reasonable  and  maximum 
feasible,  respectively. 

Another  important  consideration  was 
the  possibility  of  disrupting  the  market, 
which  would  be  a  risk  if  compliance 
required  application  of  new 
technologies  too  suddenly.  Several  of 
the  heavy -dutyvehicle  manufacturers, 
fleets,  and  commercial  truck  dealerships 
informed  the  agencies  that  for  fleet 
purchases  that  are  planned  more  than  a 
year  in  advance,  expectations  of 
reduced  reliability,  increased  operating 
costs,  reduced  residual  value,  or  of  large 
increases  in  purchase  prices  can  lead 
the  fleets  to  pull  -aheadby  several 
months  planned  future  vehicle 
purchases  by  pre-buyingvehicles 
without  the  newer  technology.  In  the 
context  of  the  Class  8  tractor  market, 
where  a  relatively  small  number  of  large 
fleets  typically  purchase  very  large 
volumes  of  tractors,  such  actions  by  a 
small  number  of  firms  can  result  in  large 
swings  in  sales  volumes.  Such  market 
impacts  would  be  followed  by  some 
period  of  reduced  purchases  that  can 
lead  to  temporary  layoffs  at  the  factories 
producing  the  engines  and  vehicles,  as 
well  as  at  supplier  factories,  and 
disruptions  at  dealerships.  Such  market 
impacts  also  can  reduce  the  overall 
environmental  and  fuel  consumption 
benefits  of  the  standards  by  delaying  the 
rate  at  which  the  fleet  turns  over.  See 
International  Harvester  v.  EPA,  478  F. 

2d  615,  634  (D.C.  Cir.  1973).  A  number 
of  commenters  stated  that  the  2007  EPA 
heavy-dutyengine  criteria  pollutant 
standard  precipitated  pre-buyfor  the 
Class  8  tractor  market.58  The  agencies 
understand  the  potential  impact  that 
fleets  pulling  ahead  purchases  can  have 
on  American  manufacturing  and  labor, 
dealerships,  truck  purchasers,  and  on 
the  program’s  environmental  and  fuel 
savings  goals,  and  have  taken  steps  in 
the  design  of  the  program  to  avoid  such 
disruption  (see  also  our  discussion  in 
RTC  Section  1 1 .7).  These  steps  include 
the  following: 

•  Providing  considerable  lead  time 

•  Adopting  standards  that  will  result  in 
significantly  lower  operating  costs  for 
vehicle  owners  (unlike  the  2007 
standard,  which  increased  operating 
costs) 

•  Phasing  in  the  standards 

•  Structuring  the  program  so  the 
industry  will  have  a  significant  range 
of  technology  choices  to  be 
considered  for  compliance,  rather 
than  the  one  or  two  new  technologies 


58  For  example,  see  the  publ  ic  comments  of  The 
International  Union,  Volvo  Trucks  North  America, 
United  Automobile,  Aerospace  and  Agricultural 
Implement  Workers  of  America  (UAW). 


the  OEMs  pursued  to  comply  with 
EPA’s  2007  criteria  pollutant  standard 
•  Allowing  manufacturers  to  use 
emissions  averaging,  banking  and 
trading  to  phase  in  the  technology 
even  further 

As  discussed  in  the  Phase  1  final  rule, 
NHTSA  has  certain  statutory 
considerations  to  take  into  account 
when  determining  feasibility  of  the 
preferred  alternative.59  EISA  states  that 
NHTSA  (in  consultation  with  EPA  and 
the  Secretary  of  Energy)  will  develop  a 
commercial  medium -and  heavy-duty 
fuel  efficiency  program  designed  “to 
achieve  the  maximum  feasible 
improvement.” 60  Although  there  is  no 
definition  of  maximum  feasible 
standards  in  EISA,  NHTSA  is  directed 
to  consider  three  factors  when 
determining  what  the  maximum  feasible 
standards  are.  Those  factors  are, 
appropriateness,  cost- effect iveness,and 
technological  feasibility,61  which 
modify  “feasible”  beyond  its  plain 
meaning. 

NHTSA  has  the  broad  discretion  to 
weigh  and  balance  the  aforementioned 
factors  in  order  to  accomplish  EISA’s 
mandate  of  determining  maximum 
feasible  standards.  The  fact  that  the 
factors  may  often  be  at  odds  gives 
NHTSA  significant  discretion  to  decide 
what  weight  to  give  each  of  the 
competing  factors,  policies  and 
concerns  and  then  determine  how  to 
balance  them — as  long  as  NHTSA’s 
balancing  does  not  undermine  the 
fundamental  purpose  of  the  EISA: 
Energy  conservation,  and  as  long  as  that 
balancing  reasonably  accommodates 
“conflicting  policies  that  were 
committed  to  the  agency’s  care  by  the 
statute.”62 

EPA  also  has  significant  discretion  in 
assessing,  weighing,  and  balancing  the 
relevant  statutory  criteria.  Section 
202(a)(2)  of  the  Clean  Air  Act  (42  U.S.C. 
7521(a)(2))  requires  that  the  standards 
“take  effect  after  such  period  as  the 
Administrator  finds  necessary  to  permit 
the  development  and  application  of  the 
requisite  technology,  giving  appropriate 
consideration  to  the  cost  of  compliance 
within  such  period.”  This  language 
affords  EPA  considerable  discretion  in 
how  to  weight  the  critical  statutory 
factors  of  emission  reductions,  cost,  and 
lead  time  (76  FR  57129-57130).  Section 
202(a)(2)  also  allows  (although  it  does 
not  compel)  EPA  to  adopt  technology - 
forcing  standards.  Id.  at  57130. 


59  75  FR  57198. 

60  49  U.S.C.  32902(k), 

61  id. 

62  Center  for  Biological  Diversity  v.  National 
Highway  Traffic  Safety  Admin.,  538  F.3d  1172, 
11 95  (9th  Cir.  2008). 


Sections  II  through  VI  of  this 
Preamble  explain  the  consideration  that 
the  agencies  took  into  account  based  on 
careful  assessment  and  balancing  of  the 
statutory  factors  under  Clean  Air  Act 
section  202(a)(1)  and  (2),  and  under  49 
U.S.C.  32902(k). 

(1 )  Carryover  From  Phase  1  Program  and 
Compliance  Changes 

Phase  2  is  carrying  over  many  of  the 
compliance  approaches  developed  for 
Phase  1,  with  certain  changes  as 
described  below.  Readers  are  referred  to 
the  regulatory  text  for  much  more  detail. 
Note  that  the  agencies  have  adapted 
some  of  these  Phase  1  provisions  in 
order  to  address  new  features  of  the 
Phase  2  program,  notably  provisions 
related  to  trailer  compliance.  The 
agencies  have  also  reevaluated  all  of  the 
compliance  provisions  to  ensure  that 
they  will  be  effective  in  achieving  the 
projected  reductions  without  placing  an 
undue  burden  on  manufacturers. 

The  agencies  received  significant 
comments  from  vehicle  manufacturers 
emphasizing  the  potential  for  the 
structure  of  the  compliance  program  to 
impact  stringency.  Although  the 
agencies  do  not  agree  with  all  of  these 
comments  (which  are  discussed  in  more 
detail  in  later  sections),  we  do  agree  that 
it  is  important  to  structure  the 
compliance  program  so  that  the  effective 
stringency  of  standards  is  consistent 
with  levels  established  by  regulation. 
The  agencies  have  made  appropriate 
improvements  to  the  compliance 
structure  in  response  to  these 
comments. 

(a)  Certification 

EPA  and  NHTSA  are  applying  the 
same  general  certification  procedures 
for  Phase  2  as  are  currently  being  used 
for  certifying  to  the  Phase  1  standards. 
Tractors  and  vocational  vehicles  will 
continue  to  be  certified  using  the 
vehicle  simulation  tool  (GEM).  The 
agencies,  however,  revised  the  Phase  1 
GEM  simulation  tool  to  develop  a  new 
version,  Phase  2  GEM ,  that  more 
specifically  reflects  improvements  to 
engines,  transmissions,  and 
drivetrains.63  Rather  than  the  GEM 
simulation  tool  using  default  values  for 
engines,  transmissions  and  drivetrains, 
most  manufacturers  will  enter  measured 
or  tested  values  as  inputs  reflecting 
performance  of  the  actual  engine, 
transmission  and  drivetrain 
technologies. 


63  As  described  in  Section  IV,  although  the  trailer 
standards  were  developed  using  the  simulation 
tool,  the  agencies  are  adopting  a  comp!  iance 
structure  that  does  not  require  trailer  manufacturers 
to  use  it. 
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The  Phase  1  certification  process  for 
engines  used  in  tractorsand  vocational 
vehicles  was  based  on  EPA’s  process  for 
showing  compliance  with  the  heavy- 
duty  engine  criteria  pollutant  standards 
using  engine  dynamometer  testing,  and 
the  agencies  are  continuing  it  for  Phase 
2.  We  also  will  continue  certifying  HD 
pickups  and  vans  using  the  Phase  1 
chassis  dynamometer  testing  results  and 
vehicle  certification  process,  which  is 
very  similar  to  the  light-dutyvehicle 
certification  process.  The  Phase  2  trailer 
certification  process  will  resemble  the 
Phase  2  tractor  certification  approach, 
but  with  a  simplified  version  of  Phase 
2  GEM.  The  trailer  certification  process 
allows  trailer  manufacturers  to  use  a 
simple  equation  to  determine  GEM  - 
equivalent  g/ton-mileemission  rates 
without  actually  running  GEM. 

EPA  and  NHTSA  are  also  clarifying 
provisions  related  to  confirming  a 
manufacturer’s  test  data  during 
certification  (i.e.,  confirmatory  testing) 
and  verifying  a  manufacturer’s  vehicles 
are  being  produced  to  perform  as 
described  in  the  application  for 
certification  (i.e.,  selective  enforcement 
audits  or  SEAs).  The  EPA  confirmatory 
testing  provisions  for  engines,  vehicles, 
and  components  are  in  40  CFR  1036.235 
and  1037.235.  The  SEA  provisions  are 
in  40  CFR  1036.301  and  1037.301- 
1037.320.  The  NHTSA  provisions  are  in 
49  CFR  535.9(a).  As  we  proposed,  these 
clarifications  will  also  apply  for  Phase 
1  engines  and  vehicles. 

In  response  to  comments,  we  are 
making  several  changes  to  the  proposed 
EPA  confirmatory  testing  provisions. 
First,  the  regulations  being  adopted 
specify  that  EPA  will  conduct  triplicate 
tests  for  engine  fuel  maps  to  minimize 
the  impact  of  test  -  to -test/ari  ability.  The 
final  regulations  also  state  that  we  will 
consider  entire  fuel  maps  rather  than 
individual  points.  Engine  manufacturers 
objected  to  EPA’s  proposal  that 
individual  points  could  be  replaced 
based  on  a  single  test,  arguing  that  it 
effectively  made  the  vehicle  standards 
more  stringent  due  to  point-to-poinfend 
test-to-test/ariability.  We  believe  that 
the  changes  being  adopted  largely 
address  these  concerns.  We  are  also 
applying  this  approach  for  axle  and 
transmission  maps  for  similar  reasons. 

As  described  in  Sections  ill  and  IV, 
EPA  has  also  modified  the  SEA 
regulations  for  verifying  aerodynamic 
performance.  These  revised  regulations 
differ  somewhat  from  the  standard  SEA 
regulations  to  address  the  unique 
challenges  of  measuring  aerodynamic 
drag.  In  particular  EPA  recognizes  that 
for  coastdown  testing,  test -to -test 
variability  is  expected  to  be  large 
relative  to  production  variability.  This 


differs  fundamentally  from  traditional 
compliance  testing,  in  which  test-to-test 
variability  is  expected  to  be  small 
relative  to  production  variability.  To 
address  this  difference,  the  modified 
regulations  call  for  more  repeat  testing 
of  the  same  vehicle,  but  fewer  test 
samples.  These  revisions  were  generally 
supported  by  commenters.  See  Section 
III  and  IV  for  additional  discussion. 

Some  commenters  suggested  that  the 
agencies  should  apply  a  compliance 
margin  to  confirmatory  and  SEA  test 
results  to  account  for  test  variability. 
However,  other  commenters  supported 
following  EPA’s  past  practice,  which 
has  been  to  base  the  standards  on 
technology  projections  that  assume 
manufacturers  will  apply  compliance 
margins  to  their  test  results  for 
certification.  In  other  words,  they  design 
their  products  to  have  emissions  below 
the  standards  by  some  small  margin  so 
that  test-to-tesbr  lab-to- lab/ariabil ity 
would  not  cause  them  to  exceed  any 
applicable  standards.  Consequently, 

EPA  has  typically  not  set  standards 
precisely  at  the  lowest  levels  achievable, 
but  rather  at  slightly  higher  levels — 
expecting  manufacturers  to  target  the 
lower  levels  to  provide  compliance 
margins  for  themselves.  As  discussed  in 
Sections  II  through  VI,  the  agencies  have 
appl  ied  this  approach  to  the  Phase  2 
standards. 

(b)  Averaging,  Banking  and  Trading 
(ABT) 

The  Phase  1  ABT  provisions  were 
patterned  on  established  EPA  ABT 
programs  that  have  proven  to  work  well. 
In  Phase  1,  the  agencies  determined  this 
flexibility  would  provide  an 
opportunity  for  manufacturers  to  make 
necessary  technological  improvements 
and  reduce  the  overall  cost  of  the 
program  without  compromising  overall 
environmental  and  fuel  economy 
objectives.  Commenters  generally 
supported  this  approach  for  engines, 
pickups/vans,  tractors,  and  vocational 
vehicles.  Thus,  we  are  generally 
continuing  this  Phase  1  approach  with 
few  revisions  to  the  engine  and  vehicle 
segments.  However,  as  described  in 
Section  IV,  in  response  to  comments,  we 
are  finalizing  a  much  more  limited 
averaging  program  for  trailers  that  will 
not  go  into  effect  until  2027.  We  are 
adopting  some  other  provisions  for 
certain  vocational  vehicles,  which  are 
discussed  in  Section  V. 

The  agencies  see  the  overall  ABT 
program  as  playing  an  important  role  in 
making  the  technology -advancing 
standards  feasible,  by  helping  to  address 
many  issues  of  technological  challenges 
in  the  context  of  lead  time  and  costs,  it 
provides  manufacturers  flexibilities  that 


assist  the  efficient  development  and 
implementation  of  new  technologies 
and  therefore  enable  new  technologies 
to  be  implemented  at  a  more  aggressive 
pace  than  without  ABT. 

ABT  programs  are  more  than  just  add  - 
on  provisions  included  to  help  reduce 
costs.  They  can  be,  as  in  EPA’s  Title  II 
programs  generally,  an  integral  part  of 
the  standard  setting  itself.  A  well- 
designed  ABT  program  can  also  provide 
important  environmental  and  energy 
security  benefits  by  increasing  the  speed 
at  which  new  technologies  can  be 
implemented  (which  means  that  more 
benefits  accrue  over  time  than  with 
later -commencingstandards)  and  at  the 
same  time  increase  flexibility  for,  and 
reduce  costs  to,  the  regulated  industry 
and  ultimately  consumers.  Without  ABT 
provisions  (and  other  related 
flexibilities),  standards  would  typically 
have  to  be  numerically  less  stringent 
since  the  numerical  standard  would 
have  to  be  adjusted  to  accommodate 
issues  of  feasibility  and  available  lead 
time.  See  75  FR  25412-25413.  By 
offering  ABT  credits  and  additional 
flexibilities  the  agencies  can  offer 
progressively  more  stringent  standards 
that  help  meet  our  fuel  consumption 
reduction  and  GHG  emission  goals  at  a 
faster  and  more  cost-effectivepace.64 

(i)  Carryover  of  Phase  1  Credits  and 
Credit  Life 

The  agencies  proposed  to  continue 
the  five-yearcredit  life  provisions  from 
Phase  1,  and  not  to  adopt  any  general 
restriction  on  the  use  of  banked  Phase 

1  credits  in  Phase  2.  In  other  words, 
Phase  1  credits  in  MY  2019  could  be 
used  in  Phase  1  or  in  Phase  2  in  MYs 
2021-2024.  CARB  commented  in 
support  of  a  more  restrictive  approach 
for  Phase  1  credits,  based  on  the 
potential  for  manufacturers  to  delay 
implementation  of  technology  in  Phase 

2  by  using  credits  generated  under 
Phase  1.  We  also  received  comments 
asking  the  agencies  to  provide  a  path  for 
manufacturers  to  generate  credits  for 
applying  technologies  not  explicitly 
included  in  the  Phase  1  program.  In 
response  to  these  comments,  the 
agencies  have  analyzed  the  potential 
impacts  of  Phase  1  credits  on  the  Phase 
2  program  for  each  sector  and  made 
appropriate  adjustments  in  the  program. 
For  example,  as  described  in  Section 
!i.D.(5),  the  agencies  are  adopting  some 
restrictions  on  the  carryover  of  windfall 
Phase  1  engine  credits  that  result  from 
the  Phase  1  vocational  engine  standards. 


64  See  NRDC  v.  Thomas,  805  F.  2d  410,  425  (D.C. 
Cir.  1986)  (upholding  averaging  as  a  reasonable  and 
permissible  means  of  implementing  a  statutory 
provision  requiring  technology-forcingstandards). 
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Also,  as  described  in  Section  11!,  the 
agencies  are  projecting  that  Phase  1 
credit  balances  for  tractor  manufacturers 
will  enable  them  to  meet  more  stringent 
standards  for  MY  2021-2023,  so  the 
agencies  have  increased  the  stringency 
of  these  standards  accordingly. 

In  contrast  to  the  Phase  1  tractor 
program,  the  Phase  1  vocational  chassis 
program  currently  offers  fewer 
opportunities  to  generate  credits  for 
potential  carryover  into  Phase  2.  To 
address  comments  related  to  this 
particular  situation  and  also  to  provide 
a  new  Phase  1  incentive  to  voluntarily 
apply  certain  Phase  2  technologies, 
which  are  available  today  but  currently 
not  being  adopted,  the  agencies  are 
finalizing  a  streamlined  Phase  1  off- 
cycle  credit  approval  process  for  these 
Phase  2  technologies.  For  vocational 
chassis,  these  technologies  include 
workday  idle  reduction  technologies 
such  as  engine  stop-startsystems, 
automatic  engine  shutdown  systems, 
shift-to-neutrafet  idle  automatic 
transmissions,  automated  manual 
transmissions,  and  dual -clutch 
transmissions.  The  agencies  are  also 
finalizing  a  streamlined  Phase  1  off- 
cycle  credit  approval  process  for  Phase 
2  automatic  tire  inflation  systems 
(ATIS),  for  both  tractors  and  vocational 
chassis.  The  purpose  for  offering  these 
streamlined  off-cycleapproval  processes 
for  Phase  1  is  to  encourage  more  early 
adoption  of  these  Phase  2  technologies 
during  the  remaining  portion  of  the 
Phase  1  program  (e.g.,  model  years  2018, 
2019,  2020).  Earlier  adoption  of  these 
technologies  would  help  demonstrate 
that  these  newer,  but  not  advanced, 
technologies  are  effective,  reliable  and 
well -accepted into  the  marketplace  by 
the  time  the  agencies  project  that  they 
would  be  needed  for  compliance  with 
the  Phase  2  standards. 

The  agencies  are  also  including  a 
provision  allowing  exempt  small 
business  manufacturers  of  vocational 
chassis  to  opt  into  the  Phase  1  program 
for  the  purpose  of  generating  credits 
which  can  be  used  throughout  the  Phase 
2  program,  as  just  described. 

In  conjunction  with  this  provision 
allowing  manufacturers  to  receive  credit 
in  Phase  1  for  pulling  ahead  certain 
Phase  2  technologies,  the  agencies  are 
providing  an  extended  credit  life  for  the 
Light  and  Medium  heavy-duty 
vocational  vehicle  averaging  sets  (see 
next  subsection)  to  provide  additional 
Phase  2  transition  flexibility  for  these 
vehicles.  Unlike  the  HD  Phase  1  pickup/ 
van  and  tractor  programs,  where  the 
averaging  sets  are  broad;  where 
manufacturers  have  many  technology 
choices  from  which  to  earn  credits  (e.g., 
tractor  aerodynamic  and  idle  reduction 


technologies,  pickup/van  engine  and 
transmission  technologies);  and  where 
we  project  manufacturers  to  have 
sufficient  pickup/van  and  tractor  credits 
to  manage  the  transition  to  the  Phase  2 
standards,  transitioning  to  the  new  Light 
and  Medium  vocational  vehicle 
standards  may  be  more  challenging. 
Manufacturers  selling  lower  volumes  of 
these  lighter  vehicles  may  find 
themselves  with  fewer  overall  credits  to 
manage  the  transition  to  the  new 
standards,  especially  the  2027 
standards.  To  facilitate  this  transition 
and  better  assure  adequate  lead  time, 
the  agencies  are  extending  the  credit  life 
for  the  Light  and  Medium  heavy-duty 
vehicle  averaging  sets  (typically 
vehicles  in  Classes  2b  through  7)  so  that 
all  credits  generated  in  2018  and  later 
will  last  at  least  until  2027.  We  are  not 
doing  this  for  the  Heavy  heavy-duty 
vocational  vehicle  category  (typically 
Class  8)  because  tractor  credits  may  be 
used  within  this  averaging  set.  Because 
we  project  that  manufacturers  will  have 
sufficient  tractor  credits,  we  believe  that 
they  will  be  able  to  manage  the  Heavy 
vocational  transition  to  each  set  of  new 
standards,  without  the  extended  credit 
life  that  we  are  finalizing  for  Light  and 
Medium  vocational  averaging  sets. 
Nevertheless,  we  will  continue  to 
monitor  the  manufacturers1  progress  in 
transitioning  to  the  Phase  2  standards 
for  each  category,  and  we  may 
reconsider  the  need  for  additional 
transitional  flexibilities,  such  as 
extending  other  categories5  credit  lives. 

Although,  as  we  have  already  noted, 
the  numerical  values  of  Phase  2 
standardsare  not  directly  comparable  in 
an  absolute  sense  to  the  existing  Phase 

1  standards  (in  other  words,  a  given 
vehicle  would  have  a  different  g/ton- 
mile  emission  rate  when  evaluated 
using  Phase  1  GEM  than  it  would  when 
evaluated  using  Phase  2  GEM),  we 
believe  that  the  Phase  1  and  Phase  2 
credits  are  largely  equivalent.  Because 
the  standards  and  emission  levels  are 
included  in  a  relative  sense  (as  a 
difference),  it  is  not  necessary  for  the 
Phase  1  and  Phase  2  standards  to  be 
directly  equivalent  in  an  absolute  sense 
in  order  for  the  credits  to  be  equivalent. 

This  is  best  understood  by  examining 
the  way  in  which  credits  are  calculated. 
For  example,  the  credit  equations  in  40 
CFR  1037.705  and  49  CFR  535.7 
calculate  credits  as  the  product  of  the 
difference  between  the  standard  and  the 
vehicle’s  emission  level  (g/ton-mileor 
gallon/1,000  ton -mile), the  regulatory 
payload  (tons),  production  volume,  and 
regulatory  useful  life  (miles).  The  Phase 

2  payloads,  production  volumes,  and 
useful  lives  for  tractors,  medium  and 
heavy  heavy -dutyengines,  or  medium 


and  heavy  heavy -duty  vocational 
vehicles  are  equivalent  to  those  of  Phase 
1.  However,  EPA  is  changing  the 
regulatory  useful  lives  of  HD  pickups 
and  vans,  light  heavy -duty  vocational 
vehicles,  spark  -  ignitedengines,  and 
light  heavy -dutycompression- ignition 
engines.  Because  useful  life  is  a  factor 
in  determining  the  value  of  a  credit,  the 
agencies  proposed  to  apply  interim 
adjustment  factors  to  ensure  banked 
credits  maintain  their  value  in  the 
transition  from  Phase  1  to  Phase  2. 

For  Phase  1 ,  EPA  aligned  the  useful 
life  for  GHG  emissions  with  the  useful 
life  already  in  place  for  criteria 
pollutants.  After  the  Phase  1  rules  were 
finalized,  EPA  updated  the  useful  life 
for  criteria  pollutants  as  part  of  the  Tier 
3  rulemaking.65  The  new  useful  life 
implemented  for  Tier  3  is  150,000  miles 
or  15  years,  whichever  occurs  first.  This 
same  useful  life  is  being  adopted  in 
Phase  2  for  HD  pickups  and  vans,  light 
heavy -duty vocational  vehicles,  spark - 
ignited  engines,  and  light  heavy-duty 
compression- ignitionengines.66  The 
numeric  value  of  the  adjustment  factor 
for  each  of  these  regulatory  categories 
depends  on  the  Phase  1  useful  life. 

These  are  described  in  detail  below  in 
this  Preamble  in  Sections  II,  V,  and  VI. 
Without  these  adjustment  factors  the 
changes  in  useful  life  would  effectively 
result  in  a  discount  of  banked  credits 
that  are  carried  forward  from  Phase  1  to 
Phase  2,  which  is  not  the  intent  of  the 
changes  in  the  useful  life.  With  the 
relatively  flat  deterioration  generally 
associated  with  C02,  EPA  does  not 
believe  the  changes  in  useful  life  will 
significantly  affect  the  feasibility  of  the 
Phase  2  standards. 

We  note  that  the  primary  purpose  of 
allowing  manufacturers  to  bank  credits 
is  to  provide  flexibility  in  managing 
transitions  to  new  standards.  The  five- 
year  credit  life  is  substantial,  and  allows 
credits  generated  in  either  Phase  1  or 
early  in  Phase  2  to  be  used  for  the 
intended  purpose.  The  agencies  believe 
a  credit  life  longer  than  five  years  is 
unnecessary  to  accomplish  this 
transition.  Restrictions  on  credit  life 
serve  to  reduce  the  likelihood  that  any 
manufacturer  will  be  able  to  use  banked 
credits  to  disrupt  the  heavy-dutyvehicle 
market  in  any  given  year  by  effectively 
limiting  the  amount  of  credits  that  can 
be  held.  Without  this  limit,  one 
manufacturer  that  saved  enough  credits 
over  many  years  could  achieve  a 
significant  cost  advantage  by  using  all 
the  credits  in  a  single  year.  The  agencies 


65  79  FR  23492,  April  28,  2014  and  40  CFR 
86.1805-17. 

66  NHTSA’s  useful  life  is  based  on  mileage  and 
years  of  duration. 


E  PA- 19-01 26-A-00 1 016 


ED  001620  00002750-00019 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73497 


believe  that  allowing  a  five-yearcredit 
life  for  all  credits,  and  as  a  consequence 
allowing  use  of  Phase  1  credits  in  Phase 
2,  creates  appropriate  flexibility  and 
appropriately  facilitatesasmooth 
transition  to  each  new  level  of 
standards. 

(ii)  Averaging  Sets 

EPA  has  historically  restricted 
averaging  to  some  extent  for  its  HD 
emission  standards  to  avoid  creating 
unfair  competitive  advantages  or 
environmental  risks  due  to  credits  being 
inconsistent,  it  also  helps  to  ensure  a 
robust  and  manageable  compliance 
program.  Under  Phase  1 ,  averaging, 
banking  and  trading  can  only  occur 
within  and  between  specified 
“averaging  sets”  (with  the  exception  of 
credits  generated  through  use  of 
specified  advanced  technologies).  As 
proposed,  we  will  continue  this  regime 
in  Phase  2,  retaining  the  existing  vehicle 
and  engine  averaging  sets,  and  creating 
new  trailer  averaging  sets.  We  are  also 
continuing  the  averaging  set  restrictions 
from  Phase  1  in  Phase  2.  (See  Section  V 
for  certain  other  provisions  applicable 
to  vehicles  certified  to  special 
standards.)  These  general  averaging  sets 
for  vehicles  are; 

•  Complete  pickups  and  vans 

•  Other  light  heavy -duty  vehicles 
(Classes  2b-5) 

•  Medium  heavy -duty vehicles  (Class 
6-7) 

•  Heavy  heavy -duty  vehicles  (Class  8) 

•  Long  dry  and  refrigerated  van 
trailers67 

•  Short  dry  and  refrigerated  van  trailers 
We  are  not  allowing  trading  between 
engines  and  chassis,  even  within  the 
same  vehicle  class.  Such  trading  would 
essentially  result  in  double  counting  of 
emission  credits,  because  the  same 
engine  technology  would  likely  generate 
credits  relative  to  both  standards  (and 
indeed,  certain  engine  improvements 
are  reflected  exclusively  in  the  vehicle 
standards  the  agencies  are  adopting). 

We  similarly  limit  trading  among  engine 
categories  to  trades  within  the 
designated  averaging  sets; 

•  Spark- ignitionengines 

•  Compression- ignition! ight  heavy- 
duty  engines 

•  Compression- ignitionmedium  heavy- 
duty  engines 

•  Compression- ign it ionheavy  heavy- 
duty  engines 

The  agencies  continue  to  believe  that 
maintaining  trading  to  be  only  within 
the  classes  listed  above  will  provide 
adequate  opportunities  for 
manufacturers  to  make  necessary 


67  Averaging  for  trailers  does  not  begin  untii  2027. 


technological  improvements  and  to 
reduce  the  overall  cost  of  the  program 
without  compromising  overall 
environmental  and  fuel  efficiency 
objectives,  and  it  is  therefore 
appropriateand  reasonable  under  EPA’s 
authority  and  maximum  feasible  under 
NHTSA’s  authority,  respectively.  We  do 
not  expect  emissions  from  engines  and 
vehicles — when  restricted  by  weight 
class — to  be  dissimilar.  We  therefore 
expect  that  the  lifetime  vehicle 
performance  and  emissions  levels  will 
be  very  similar  across  these  defined 
categories,  and  the  credit  calculations 
will  fairly  ensure  the  expected  fuel 
consumption  and  GHG  emission 
reductions. 

These  restrictions  have  generally 
worked  well  for  Phase  1,  and  we 
continue  to  believe  that  these  averaging 
sets  create  flexibility  without  creating 
an  unfair  advantage  for  manufacturers 
with  integrated  portfolios,  including 
engines  and  vehicles.  See  76  FR  57240. 

(iii)  Credit  Deficits 

The  Phase  1  regulations  allow 
manufacturers  to  carry -forwarddeficits 
for  up  to  three  years.  This  is  an 
important  flexibility  because  the 
program  is  designed  to  address  the 
diversity  of  the  heavy -duty  industry  by 
allowing  manufacturers  to  sell  a  mix  of 
engines  or  vehicles  that  have  very 
different  emission  levels  and  fuel 
efficiencies.  Under  this  construct, 
manufacturers  can  offset  sales  of 
engines  or  vehicles  not  meeting  the 
standards  by  selling  others  (within  the 
same  averaging  set)  that  perform  better 
than  the  standards  require.  However,  in 
any  given  year  it  is  possible  that  the 
actual  sales  mix  will  not  balance  out, 
and  the  manufacturer  may  be  short  of 
credits  for  that  model  year.  The  three- 
year  provision  allows  for  this  possibility 
and  creates  additional  compliance 
flexibility  to  accommodate  it. 

(iv)  Advanced  Technology  Credits 

At  the  time  of  the  proposal,  the 
agencies  believed  it  was  no  longer 
appropriate  to  provide  extra  credit  for 
any  of  the  technologies  identified  as 
advanced  technologies  for  Phase  1, 
although  we  requested  comment  on  this 
issue.  The  Phase  1  advanced  technology 
credits  were  adopted  to  promote  the 
implementation  of  advanced 
technologies  that  were  not  included  in 
our  basis  of  the  feasibility  of  the  Phase 
1  standards.  Such  technologies  included 
hybrid  powertrains,  Rankine  cycle 
waste  heat  recovery  systems  on  engines, 
all-electricvehicles,  and  fuel  cell 
vehicles  (see  40  CFR  86.1819-14(k)(7), 
1036.150(h),  and  1037.150(p)).  The 
Phase  2  heavy -dutyengine  and  vehicle 


standards  are  premised  on  the  use  of 
some  of  these  technologies,  making 
them  equivalent  to  other  fuel  -saving 
technologies  in  this  context.  We  believe 
the  Phase  2  standards  themselves  will 
provide  sufficient  incentive  to  develop 
those  specific  technologies. 

Although  the  agencies  proposed  to 
eliminate  ail  advanced  technology 
incentives,  we  remained  open  to 
targeted  incentives  that  would  address 
truly  advanced  technology.  We 
specifically  requested  comment  on  this 
issue  with  respect  to  electric  vehicle, 
plug- inhybrid,  and  fuel  ceil 
technologies.  Although  the  Phase  2 
standards  are  premised  on  some  use  of 
Rankine  cycle  waste  heat  recovery 
systems  on  engines  and  hybrid 
powertrains,  none  of  these  standards  are 
based  on  projected  utilization  of  these 
other  even  more- ad  vancedtech  no  fogies 
(e.g.,  all-electricvehicles,  fuel  ceil 
vehicles).  80  FR  40158.  Commenters 
generally  supported  providing  credit 
multipliers  for  these  advanced 
technologies.  However,  Allison 
supported  ending  the  incentives  for 
hybrids,  fuel  cells,  and  electric  vehicles 
in  Phase  2.  ATA,  on  the  other  hand, 
commented  that  the  agencies  should 
preserve  the  advanced  technology 
credits  which  provide  a  credit 
multiplier  of  1 .5  in  order  to  promote  the 
use  of  hybrid  and  electric  vehicles  in 
larger  vocational  vehicles  and  tractors. 
ARB  supported  the  use  of  credit 
multipliers  even  more  strongly  and 
provided  suggestions  for  values  larger 
than  1.5  that  could  be  used  to 
incentivize  plug-  inhybrids,  electric 
vehicles,  and  fuel  ceil  vehicles.  Eaton 
recommended  the  continuation  of 
advanced  technology  credits  for  hybrid 
powertrains  until  a  sufficient  number 
are  in  the  market.  Overall,  the 
comments  indicated  that  there  is 
support  for  such  incentives  among 
operators,  suppliers,  and  states.  Upon 
further  consideration,  the  agencies  are 
adopting  advanced  technology  credits 
for  these  three  types  of  advanced 
technologies,  as  shown  in  Table  1-2 
below. 


Table  1-2— Advanced  Technology 
Multipliers 


Technology 

Multiplier 

Plug-in  hybrid  electric  vehicles 

3.5 

All-electric  vehicles  . 

4.5 

Fuel  cell  vehicles  . 

5.5 

Our  intention  in  adopting  these 
multipliers  is  to  create  a  meaningful 
incentive  to  those  considering  adopting 
these  qualifying  advanced  technologies 
into  their  vehicles.  The  values  being 
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adopted  are  consistent  with  values 
recommended  by  CARB  in  their 
supplemental  comments.68  CARB’s 
values  were  based  on  a  cost  analysis 
that  compared  the  costs  of  these 
technologies  to  costs  of  other 
conventional  technologies.  Their  costs 
analysisshowed  that  adopting 
multipliers  in  this  range  would  make 
these  technologies  much  more 
competitive  with  the  conventional 
technologies  and  could  allow 
manufacturers  to  more  easily  generate  a 
viable  business  case  to  develop  these 
technologies  for  heavy -dutyand  bring 
them  to  market  at  a  competitive  price. 

Another  important  consideration  in 
the  adoption  of  these  larger  multipliers 
is  the  tendency  of  the  heavy -dutysector 
to  significantly  lag  the  light -dutysector 
in  the  adoption  of  advanced 
technologies.  There  are  many  possible 
reasons  for  this,  such  as: 

•  Heavy -duty vehicles  are  more 
expensive  than  light- dutyvehicles, 
which  makes  it  a  greater  monetary  risk 
for  purchasers  to  invest  in  unproven 
technologies. 

•  These  vehicles  are  work  vehicles, 
which  makes  predictable  reliability 
even  more  important  than  for  light -duty 
vehicles. 

•  Sales  volumes  are  much  lower  for 
heavy -dutyvehicles,  especially  for 
specialized  vehicles. 

As  a  result  of  factors  such  as  these, 
adoption  rates  for  these  advanced 
technologies  in  heavy -dutyvehicles  are 
essentially  non -existenttoday  and  seem 
unlikely  to  grow  significantly  within  the 
next  decade  without  additional 
incentives. 

The  agencies  believe  it  is  appropriate 
to  provide  such  large  multipliers  for 
these  very  advanced  technologies  at 
least  in  the  short  term,  because  they 
have  the  potential  to  provide  very  large 
reductions  in  GHG  emissions  and  fuel 
consumption  and  advance  technology 
development  substantially  in  the  long 
term.  However,  because  they  are  so 
large,  we  also  believe  that  we  should  not 
necessarily  allow  them  to  continue 
indefinitely.  Therefore,  the  agencies  are 
adopting  them  as  an  interim  program 
that  will  continue  through  MY  2027.  if 
the  agencies  determine  that  these  credit 
multipliers  should  be  continued  beyond 
MY  2027,  we  could  do  so  in  a  future 
rulemaking. 


68  Letter  from  M  ichaei  Carter,  ARB,  to  Gina 
McCarthy,  Administrator,  EPAand  Mark  Rosekind, 
Administrator,  NHTSA,  June  16,  2016. 

69  Credits  can  be  generated  against  these 
standards  as  weii,  but  the  iife  of  credits  generated 
for  2025  and  2026  would  be  five  years.  The  puli 
ahead  of  the  MY  2021  standards  should  more  than 


As  discussed  in  Section  I.C.(1)(d),  the 
agencies  are  not  specifically  accounting 
for  upstream  emissions  that  might  occur 
from  production  of  electricity  to  power 
these  advanced  vehicles.  This  approach 
is  largely  consistent  with  the  incentives 
offered  for  electric  vehicles  in  the  light- 
duty  National  Program.  77  FR  62810. 

For  light -dutyvehicles,  the  agencies 
also  did  not  require  manufacturers  to 
account  for  upstream  emissions  during 
the  initial  years,  as  the  technologies  are 
being  developed.  While  we  proactively 
sunset  this  allowance  for  light-dutydue 
to  concerns  about  potential  impacts 
from  very  high  sales  volumes,  we  do  not 
have  similar  concerns  for  heavy-duty. 
Nevertheless,  in  this  program  we  are 
only  adopting  these  credit  multipliers 
through  MY  2027,  and  should  we  not 
promulgate  a  future  rulemaking  to 
extend  them  beyond  MY  2027,  these 
multipliers  would  essentially  sunset  in 
MY  2027. 

One  feature  of  the  Phase  1  advanced 
technology  program  that  is  not  being 
continued  in  Phase  2  is  the  allowance 
to  use  advanced  technology  credits 
across  averaging  sets.  We  believe  that 
combined  with  the  very  large 
multipliers  being  adopted,  there  could 
be  too  large  a  risk  of  market  distortions 
if  we  allowed  the  use  of  these  credits 
across  averaging  sets. 

(v)  Transition  Flexibility  for  Meeting  the 
Engine  Standards 

Some  manufacturers  commented  that 
the  proposed  engine  regulations  did  not 
offer  sufficient  flexibility.  Although 
these  commenters  acknowledge  that  the 
tractor  and  vocational  vehicle  standards 
will  separately  drive  engine 
improvements,  they  nonetheless 
maintain  that  the  MY  2024  engine 
standards  may  constrain  potential 
compliance  paths  too  much.  Some 
commented  that  advanced  technologies 
(such  as  waste  heat  recovery)  may  need 
to  be  deployed  before  the  technologies 
are  fully  reliable  for  every  engine 
manufacturer,  and  may  lead  to  the 
development  and  implementation  of 
additional  engine  technologies  outside 
of  scheduled  engine  redesign  cycles, 
which  could  cause  manufacturers  to 
incur  costs  which  were  not  accounted 
for  in  the  agencies’  analyses.  These  costs 
could  include  both  product 
development  and  equipment  costs  for 
the  engine  manufacturer,  and  potential 


balance  out  any  slight  decreases  in  benefits 
attributable  to  such  credits. 

70  The  final  rule  (40  CFR  1036.150(p))  provides 
that  for  engine  manufacturers  choosing  this 
alternative  option,  credits  generated  with  MY  2018- 
2024  engines  can  be  used  until  MY  2030.  Credits 
from  later  model  years  can  be  used  for  five  years 
from  generation  under  40  CFR  1037.740(c). 


increased  costs  for  vehicle  owners 
associated  with  potential  reliability 
issues  in-the-field. 

The  agencies  have  considered  these 
comments  carefully.  See,  e.g.,  RIA 
Section  2.3.9  and  RTC  Section  3.4.  The 
agencies  recognize  the  importance  of 
ensuring  that  there  is  adequate  lead  time 
to  develop,  test,  and  otherwise  assure 
reliability  of  the  technologies  projected 
to  be  needed  to  meet  the  standards  and 
for  the  advanced  engine  technologies  in 
particular.  See  Section  I.C  above;  see 
also  responses  regarding  waste  heat 
recovery  technology  in  RTC  Section  3.4, 
and  Response  3.4.1 .  The  agencies  are 
therefore  adopting  an  alternative, 
optional  ABT  flexibility  for  heavy -heavy 
and  medium -heavyengines  in  partial 
response  to  these  comments.  This 
optional  provision  would  affect  only  the 
MYs  2021  and  2024  standards  for  these 
engines,  not  the  final  MY  2027  engine 
standards,  and  to  the  extent 
manufacturerselect  the  provision  would 
increase  fuel  consumption  and  GHG 
reduction  benefits,  as  explained  below. 

This  optional  provision  has  three 
aspects: 

•  A  pull  ahead  of  the  engine  standards 
to  MY  2020 

•  Extended  credit  life  for  engine  credits 
generated  against  MYs  2018-2019 
Phase  1  standards,  the  MY  2020  pull  - 
ahead  Phase  2  engine  standards,  and 
the  MYs  2021-2024  Phase  2  engine 
standards 

•  Slightly  relaxed  engine  standards  for 
MYs  2024-2026  tractor  engine 
standards69 

Thus,  the  final  rule  provides  the 
option  of  an  extended  credit  life  for  the 
medium  heavy -dutyand  heavy  heavy- 
duty  engines  so  thatall  credits 
generated  in  MY  2018  and  later  will  last 
at  least  until  MY  2030.70  To  be  eligible 
for  this  allowance,  manufacturers  would 
need  to  voluntarily  certify  all  of  their 
HHD  and/or  MHD  MY  2020  engines 
(tractor  and  vocational)  to  MY  2021 
standards.71  Manufacturers  could  elect 
to  apply  this  provision  separately  to 
medium  heavy -dutyand  heavy  heavy- 
duty  engines,  since  these  remain 
separate  averaging  sets.  Credits  banked 
by  the  manufacturer  in  Phase  1  for 
model  year  2018  and  2019  engines 
would  be  eligible  for  the  extended  credit 
life  for  manufacturerssatisfying  the  pull 
ahead  requirement.  Such  credits  could 
be  used  in  any  model  year  2021  through 


71  Compliance  with  this  requirement  would  be 
evaluated  at  the  time  of  certification  and  when  end 
of  year  ABT  reports  are  submitted.  Manufacturers 
that  show  a  net  credit  deficit  for  the  averaging  set 
at  the  end  of  the  year  would  not  meet  this 
requirement. 
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2030.  Manufacturers  that  voluntarily  standards  early  would  then  also  be  tractor  standards  in  MYs  2024-2026,  as 

certify  their  engines  to  MY  2021  eligible  for  slightly  less  stringent  engine  shown  in  the  following  table. 

Table  1-3— Optional  ABT  Flexibility  Standards  for  Heavy-Heavy  and  Medium-Heavy  Engines 


Medium  heavy-duty — tractor 

Heavy  heavy-duty — tractor 

Model  years 

EPA  C02 
standard 
(g/bhp-hr) 

NHTSA  fuel 
consumption 
standard 
(gal/1  OObhp-hr) 

EPA  C02 
standard 
(g/bhp-hr) 

NHTSA  fuel 
consumption 
standard 
(gal/1  OObhp-hr) 

2020-2023  . 

473 

4.6464 

447 

4.3910 

2024-2026  . 

467 

4.5874 

442 

4.3418 

Once  having  opted  into  this 
alternative  compliance  path,  engine 
manufacturers  would  have  to  adhere  to 
that  path  for  the  remainder  of  the  Phase 
2  program.  The  choice  would  be  made 
when  certifying  MY  2020  engines. 
Instead  of  certifying  engines  to  the  final 
year  of  the  Phase  1  engine  standards, 
manufacturers  electing  the  alternative 
would  indicate  that  they  are  instead 
certifying  to  the  MY  2021  Phase  2 
engine  standard. 

Because  these  engine  manufacturers 
would  be  reducing  emissions  of  engines 
otherwise  subject  to  the  MY  2020  Phase 
1  engine  standards  (and  because  engine 
reductions  were  not  reflected  in  the 
Phase  1  vehicle  program),  there  would 
be  a  net  benefit  to  the  environment. 
These  engines  would  not  generate 
credits  relative  to  the  Phase  1  standards 
(that  is,  MY  2020  engines  would  only 
use  or  generate  credits  relative  to  the 
pulled  ahead  MY  2021  Phase  2  engines 
standards)  which  would  result  in  net 
reductions  of  C02  and  fuel  consumption 
of  about  2  percent  for  each  engine. 

Thus,  if  every  engine  manufacturer 
chooses  to  use  this  flexibility,  there 
could  be  resulting  reductions  of  an 
additional  12MMT  ofC02  and  saving  of 
nearly  one  billion  gallons  of  diesel  fuel. 

This  alternative  also  does  not  have 
adverse  implications  for  the  vehicle 
standards.  As  just  noted,  the  vehicle 
standards  themselves  are  unaffected. 
Thus,  these  voluntary  standards  would 
not  reduce  the  GHG  reductions  or  fuel 
savings  of  the  program.  Vehicle 
manufacturers  using  the  alternative  MYs 
2024-2026  engines  would  need  to  adopt 
additional  vehicle  technology  (i.e. 
technology  beyond  that  projected  to  be 
needed  to  meet  the  standard)  to  meet 
the  vehicle  standards.  This  means  the 
vehicles  would  still  achieve  the  same 
fuel  efficiency  in  use.72 


72  The  agencies  view  this  alternative  as  of 
reasonable  cost  with  respect  to  the  vehicle 
standards.  First,  where  engine  manufacturers  and 
vehicle  manufacturers  are  vertically  integrated,  that 
manufacturer  would  choose  the  alternative  which  is 
most  cost  advantageous.  Second,  where  engine 
manufacturers  and  vehicle  manufacturers  are  not 


In  sum,  the  agencies  view  this 
alternative  as  being  positive  from  the 
environmental  and  energy  conservation 
perspectives,  and  believe  it  will  provide 
significant  flexibility  for  manufacturers 
that  may  reduce  their  compliance  costs. 

It  also  provides  a  hedge  against 
potential  premature  introduction  of 
advanced  engine  technologies, 
providing  more  lead  time  to  assure  in- 
use  reliability. 

(c)  Innovative  Technology  and  Off-Cycle 
Credits 

The  agencies  are  continuing  the  Phase 
1  innovative  technology  program 
(reflecting  certain  streamlining  features 
as  just  discussed),  but  re-designatingit 
as  an  off- cy deprogram  for  Phase  2.  In 
other  words,  beginning  in  MY  2021 
technologies  that  are  not  accounted  for 
in  the  GEM  simulation  tool,  or  by 
compliance  dynamometer  testing  (for 
engines  or  chassis  certified  vehicles) 
will  be  considered  “off-cycle,55 
including  those  technologies  that  may 
no  longer  be  considered  innovative 
technologies. 

The  final  rules  provide  that  in  order 
for  a  manufacturer  to  receive  these 
credits  for  Phase  2,  the  off- cycle 
technology  will  still  need  to  meet  the 
requirement  that  it  was  not  in  common 
use  prior  to  MY  2010.  Although  we  have 
not  identified  specific  off-cycle 
technologies  at  this  time  that  should  be 
excluded,  we  believe  it  is  prudent  to 
continue  this  requirement  to  avoid  the 
potential  for  manufacturers  to  receive 
windfall  credits  for  technologies  that 
they  were  already  using  before  MY 
2010,  and  that  are  therefore  reflected  in 
the  Phase  2  (and  possibly  Phase  1 ) 
baselines.  However,  because  the  Phase  2 
program  will  be  implemented  in  MY 
2021  and  extend  at  least  through  MY 
2027,  the  agencies  and  manufacturers 
may  have  difficulty  in  the  future 


vertically  integrated,  the  agencies  anticipate  that 
engines  certified  to  the  alternative  and  the  main 
standards  will  both  be  available  for  the  vehicle 
manufacturer  to  purchase,  so  that  the  vehicle 
manufacturer  would  not  need  to  incur  any  costs 
attributable  to  the  alternative  engine  standard. 


determining  whether  an  off-cycle 
technology  was  in  common  use  prior  to 
MY  2010.  In  order  to  avoid  this 
approach  becoming  an  unnecessary 
hindrance  to  the  off-cycleprogram,  the 
agencies  will  presume  that  off- cycle 
technologies  were  not  in  common  use  in 
2010  unless  we  have  clear  evidence  to 
the  contrary.  Neither  the  agencies  nor 
manufacturers  will  be  required  to 
demonstrate  that  the  technology  meets 
this  2010  criteria.  Rather,  the  agencies 
will  simply  retain  the  authority  to  deny 
a  request  for  off-cyclecredits  if  it  is 
clear  that  the  technology  was  in 
common  use  in  2010  and  thus  part  of 
the  baseline. 

Manufacturers  will  be  able  to  carry 
over  innovative  technology  credits  from 
Phase  1  into  Phase  2,  subject  to  the  same 
restrictions  as  other  credits. 
Manufacturers  will  also  be  able  to  carry 
over  the  improvement  factor  (not  the 
credit  value)  of  a  technology,  if  certain 
criteria  are  met.  The  agencies  will 
require  documentation  for  all  off-cycle 
requests  similar  to  those  required  by 
EPA  for  its  light-dutyGHG  program. 

Additionally,  the  agencies  will  not 
grant  any  off-cyclecredits  for  crash 
avoidance  technologies.  The  agencies 
will  also  require  manufacturers  to 
consider  the  safety  of  off- cycle 
technologies  and  will  request  a  safety 
assessment  from  the  manufacturer  for 
all  off- cycletechno  I  ogies. 

Similar  principles  apply  to  off-cycle 
credits  in  this  heavy -duty Phase  2 
program  as  under  the  light-dutyvehicle 
rules.  Thus,  technologies  which  are  part 
of  the  basis  of  a  Phase  2  standard  would 
not  be  eligible  for  off-cyclecredits. 

Their  benefits  have  been  accounted  for 
in  developing  the  stringency  of  the 
Phase  2  standard,  as  have  their  costs. 

See  77  FR  62835  (October  15,  2012).  In 
addition,  technologies  which  are 
integral  or  inherent  to  the  basic  vehicle 
design  and  are  recognized  in  GEM  or 
under  the  FTP  (for  pickups  and  vans), 
including  engine,  transmission,  mass 
reduction,  passive  aerodynamic  design, 
and  base  tires,  will  not  be  eligible  for 
off-cyclecredits.  77  FR  62836. 
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Technologies  integral  or  inherent  to 
basic  vehicle  design  are  fully 
functioning  and  are  thus  recognized  in 
GEM,  or  operate  over  the  entirety  of  the 
FTP/HFET  and  therefore  are  adequately 
captured  by  the  test  procedure. 

Just  as  some  technologies  that  were 
considered  off-cyclefor  Phase  1  are 
being  adopted  as  primary  technologies 
in  Phase  2  on  whose  performance 
standard  stringency  is  calculated,  the 
agencies  may  revise  the  regulation  in  a 
future  rulemaking  to  create  a  more 
direct  path  to  recognize  technologies 
currently  considered  off-cycle.For 
example,  although  we  are  including 
specific  provisions  to  recognize  certain 
electrified  accessories,  recognizing 
others  would  require  the  manufacturer 
to  go  through  the  off-cycleprocess. 
However,  it  is  quite  possible  that  the 
agencies  could  gather  sufficient  data  to 
allow  us  to  adopt  specific  provisions  in 
a  future  rulemaking  to  recognize  other 
accessories  in  a  simpler  manner. 

Because  such  a  change  would  merely 
represent  a  simpler  way  to  receive  the 
same  credit  as  could  be  obtained  under 
the  regulations  being  adopted  today 
(rather  than  a  change  in  stringency),  it 
would  not  require  us  to  reconsider  the 
standards. 

(d)  Alternative  Fuels  and  Electric 
Vehicles 

The  agencies  will  largely  continue  the 
Phase  1  approach  for  engines  and 
vehicles  fueled  by  fuels  other  than 
gasoline  and  diesel.73  Phase  1  engine 
emission  standards  applied  uniquely  for 
gasoline-fueledand  diesel -fueled 
engines.  The  regulations  in  40  CFR  part 
86  implement  these  distinctions  for 
alternative  fuels  by  dividing  engines 
into  Otto-cycleand  Diesel -cycle 
technologies  based  on  the  combustion 
cycle  of  the  engine.  However,  as 
proposed,  the  agencies  are  making  a 
small  change  that  is  described  in 
Section  11.  Under  this  change,  we  will 
require  manufacturers  to  divide  their 
natural  gas  engines  into  primary 
intended  service  classes,  like  the  current 
requirement  for  compression- ignition 
engines.  Any  alternative  fuel  -engine 
qualifying  as  a  heavy  heavy-dutyengine 
will  be  subject  to  all  the  emission 
standardsand  other  requirements  that 
apply  to  compression  -  ignitionengines. 
Note  that  this  small  change  in  approach 
will  also  apply  with  respect  to  EPA’s 
criteria  pollutant  program. 

We  are  also  applying  the  Phase  2 
standards  at  the  vehicle  tailpipe.  That 
is,  compliance  is  based  on  vehicle  fuel 
consumption  and  GHG  emission 


73  See  Section  XI  for  additional  discussion  of 
natural  gas  engines  and  vehicles. 


reductions,  and  does  not  reflect  any  so- 
called  lifecycle  emission  properties.  The 
agencies  have  explained  why  it  is 
reasonable  that  the  heavy-duty 
standards  be  fuel  neutral  in  this  manner 
and  adhere  to  this  reasoning  here.  See 
76  FR  571 23;  see  also  77  FR  51 705 
(August  24,  2012)  and  77  FR  51500 
(August  27,  2012).  In  particular,  EPA 
notes  that  there  is  a  separate,  statutorily - 
mandated  program  under  the  Clean  Air 
Act  which  encourages  use  of  renewable 
fuels  in  transportation  fuels,  including 
renewable  fuel  used  in  heavy-duty 
diesel  engines.  This  program  considers 
lifecycle  greenhouse  gas  emissions 
compared  to  petroleum  fuel.  NHTSA 
notes  that  the  fuel  efficiency  standards 
are  necessarily  tailpipe -based, and  that 
a  lifecycle  approach  would  likely  render 
it  impossible  to  harmonize  the  fuel 
efficiency  and  GHG  emission  standards, 
to  the  great  detriment  of  our  goal  of 
achieving  a  coordinated  program.  77  FR 
51 500-51 501 ;  see  also  77  FR  51 705 
(similar  finding  by  EPA);  see  also 
Section  I.F.(1)(a)  below,  Section  1.8  of 
the  RTC,  and  Section  Xl.B. 

The  agencies  received  mixed 
comments  on  this  issue.  Many 
commenters  supported  the  proposed 
approach,  generally  agreeing  with  the 
agencies’  arguments.  However,  some 
other  commenters  opposed  this 
approach.  Opposing  commenters 
generally  fell  into  two  categories: 

•  Commenters  concerned  that 
upstream  emissions  of  methane 
occurring  during  the  production  and 
distribution  of  natural  gas  would  offset 
some  or  all  of  the  GHG  emission 
reductions  observed  at  the  tailpipe. 

•  Commenters  concerned  that 

tail  pipe- on  lystandards  ignore  the  GHG 
benefits  of  using  renewable  fuels. 

The  agencies  are  not  issuing  rules  that 
effectively  would  turn  these  rules  into  a 
fuel  program,  rather  than  an  emissions 
reduction  and  fuel  efficiency  program. 
Nor  will  the  agencies  disharmonize  the 
program  by  having  GHG  standards 
reflect  upstream  emissions  having  no 
relation  to  fuel  efficiency.  See  e.g.  77  FR 
51 500-51 501 ;  see  also  77  FR  51 705.  We 
thus  will  continue  to  measure 
compliance  at  the  tailpipe.  Issues 
relating  to  whether  to  consider  in  the 
emission  standards  upstream  emissions 
related  to  natural  gas  exploration  and 
production  are  addressed  in  detail  in 
Section  XI  below.  It  is  sufficient  to  state 
here  that  the  agencies  carefully 
investigated  the  potential  use  of  natural 
gas  in  the  heavy -dutysector  and  the 
impacts  of  such  use.  We  do  not  believe 
that  the  use  of  natural  gas  is  likely  to 
become  a  major  fuel  source  for  heavy- 
duty  vehicles  during  the  Phase  2  time 
frame.  Thus,  since  we  project  natural 


gas  vehicles  to  have  little  impact  on 
both  overall  GHG  emissions  and  fuel 
consumption  during  the  Phase  2  time 
frame,  the  agencies  see  no  need  to  make 
fundamental  changes  to  the  Phase  1 
approach  for  natural  gas  engines  and 
vehicles. 

The  agencies  note  further  that  a 
consequence  of  the  tailpipe- based 
approach  is  that  the  agencies  will  treat 
vehicles  powered  by  electricity  the  same 
as  in  Phase  1 .  In  Phase  1 ,  EPA  treated 
all  electric  vehicles  as  having  zero 
tailpipeemissionsof  C02,  CH4,  and  N20 
(see  40  CFR  1037.150(f)).  Similarly, 
NHTSA  adopted  regulations  in  Phase  1 
that  set  the  fuel  consumption  standards 
based  on  the  fuel  consumed  by  the 
vehicle.  The  agencies  also  did  not 
require  emission  testing  for  electric 
vehicles  in  Phase  1 .  The  agencies 
considered  the  potential  unintended 
consequence  of  not  accounting  for 
upstream  emissions  from  the  charging  of 
heavy -dutyelectric  vehicles.  In  our 
reassessment  for  Phase  2,  we  have  found 
only  one  all -electricheavy-dutyvehicle 
manufacturer  that  has  certified  through 
2016.  As  we  look  to  the  future,  we 
project  limited  adoption  of  all -electric 
vehicles  into  the  market.  Therefore,  we 
believe  that  this  provision  is  still 
appropriate.  Unlike  the  201 7-2025 
light-dutyrule,  which  included  a  cap 
whereby  upstream  emissions  would  be 
counted  after  a  certain  volume  of  sales 
(see  77  FR  62816-62822),  we  believe 
there  is  no  need  to  establish  a  cap  for 
heavy -dutyvehicles  because  of  the 
small  likelihood  of  significant 
production  of  EV  technologies  in  the 
Phase  2  timeframe.  Commenters 
specifically  addressing  electric  vehicles 
generally  supported  the  agencies’ 
proposal.  However,  some  commenters 
did  support  accounting  for  emissions 
from  the  generation  of  electricity  in  the 
broader  context  of  supporting  full  life- 
cycle  analysis.  As  noted  above,  and  in 
more  detail  in  Section  I.F.(2)(f)  as  well 
as  Section  1 .8  of  the  RTC,  the  agencies 
are  not  predicating  the  standards  on  a 
full  life-cycleapproach. 

(e)  Phase  1  Interim  Provisions 

EPA  adopted  several  flexibilities  for 
the  Phase  1  program  (40  CFR  86.1819- 
14(k),  1036.150  and  1037.150)  as 
interim  provisions.  Because  the  existing 
regulations  do  not  have  an  end  date  for 
Phase  1,  most  of  these  provisions  did 
not  have  an  explicit  end  date.  NHTSA 
adopted  similar  provisions.  With  few 
exceptions,  the  agencies  are  not 
continuing  these  provisions  for  Phase  2. 
These  will  generally  remain  in  effect  for 
the  Phase  1  program.  In  particular,  the 
agencies  note  that  we  are  not  continuing 
the  blanket  exemption  for  small 
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manufacturers,  instead,  in  Phase  2  the 
agencies  are  providing  more  targeted 
relief  for  these  entities. 

(f)  in-UseStandardsand  Recall 

Section  202(a)(1 )  of  the  CAA  specifies 
that  EPA  is  to  adopt  emissions 
standards  that  are  applicable  for  the 
useful  life  of  the  vehicle  and  for  the 
engine.  EPA  finalized  in-usestandards 
for  the  Phase  1  program,  whereas 
NHTSA’s  rules  do  not  include  these 
standards.  For  the  Phase  2  program, 

EPA  will  carry -over  its  in-use 
provisions,  and  NHTSA  is  adopting 
EPA’s  useful  life  requirements  for  its 
vehicle  and  engine  fuel  consumption 
standards  to  ensure  manufacturers 
consider  in  the  design  process  the  need 
for  fuel  efficiency  standards  to  apply  for 
the  same  duration  and  mileage  as  EPA 
standards.  If  EPA  determines  a 
manufacturer  fails  to  meet  its  in-use 
standards,  civil  penalties  may  be 
assessed. 

CAA  section  207(c)(1)  requires  “the 
manufacturer”  to  remedy  certain  in-use 
problems.  The  remedy  process  is  to 
recall  the  nonconforming  vehicles  and 
bring  them  into  conformity  with  the 
standards  and  the  certificate.  The 
regulations  for  this  process  are  in  40 
CFR  part  1068,  subpart  F.  EPA  is  also 
adopting  regulatory  text  addressing 
recall  obligations  for  component 
manufacturers  and  other  non -certifying 
manufacturers.  We  note  that  the  CAA 
does  not  limit  this  responsibility  to 
certificate  holders,  consistent  with  the 
definition  of  a  “manufacturer”  as  “any 
person  engaged  in  the  manufacturing  or 
assembling  of  new  motor  vehicles,  new 
motor  vehicle  engines,  new  nonroad 
vehicles  or  new  nonroad  engines,  or 
importing  such  vehicles  or  engines  for 
resale,  or  who  acts  for  and  is  under  the 
control  of  any  such  person  in 
connection  with  the  distribution  of  new 
motor  vehicles,  new  motor  vehicle 
engines,  new  nonroad  vehicles  or  new 
nonroad  engines,  but  shall  not  include 
any  dealer  with  respect  to  new  motor 
vehicles,  new  motor  vehicle  engines, 
new  nonroad  vehicles  or  new  nonroad 
engines  received  by  him  in  commerce.” 

As  discussed  in  Section  i.E.(1 )  below, 
this  definition  was  not  intended  to 
restrict  the  definition  of  “manufacturer” 
to  a  single  person  per  vehicle.  Under 
EPA  regulations,  we  can  require  any 
person  meeting  the  definition  of 
manufacturer  for  a  nonconforming 
vehicle  to  participate  in  a  recall. 
However,  we  would  normally  presume 
the  certificate  holder  to  have  the 
primary  responsibility. 

EPA  requested  comment  on  adding 
regulatory  text  that  would  explicitly 
apply  these  provisions  to  tire 


manufacturers.  Comments  from  the  tire 
industry  generally  opposed  this  noting 
that  they  are  not  the  manufacturer  of  the 
vehicle.  These  comments  are  correct 
that  tires  are  not  incomplete  vehicles 
and  hence  that  the  recall  authority  does 
not  apply  for  companies  that  only 
manufacture  the  tires.  However,  EPA 
remains  of  the  view  that  in  the  event 
that  vehicles  (e.g.  trailers)  do  not 
conform  to  the  standards  in- used  ue  to 
nonconforming  tires,  tire  manufacturers 
would  have  a  role  to  play  in  remedying 
the  problem.  In  this  (hypothetical) 
situation,  a  tire  manufacturer  would  not 
only  have  produced  the  part  in 
question,  but  in  the  case  of  a  trailer 
manufacturer  or  other  small  vehicle 
manufacturer,  would  have  significantly 
more  resources  and  knowledge 
regarding  how  to  address  (and  redress) 
the  problem.  Accordingly,  EPA  would 
likely  require  that  a  component 
manufacturer  responsible  for  the 
nonconformity  assist  in  the  recall  to  an 
extent  and  in  a  manner  consistent  with 
the  provisions  of  CAA  section  208(a). 
This  section  specifies  that  component 
and  part  manufacturers  “shall  establish 
and  maintain  records,  perform  tests 
where  such  testing  is  not  otherwise 
reasonably  available  under  this  part  and 
part  C  of  this  subchapter  (including  fees 
for  testing),  make  reports  and  provide 
information  the  Administrator  may 
reasonably  require  to  determine  whether 
the  manufacturer  or  other  person  has 
acted  or  is  acting  in  compliance  with 
this  part  and  part  C  of  this  subchapter 
and  regulations  thereunder,  or  to 
otherwise  carry  out  the  provision  of  this 
part  and  part  C  of  this  subchapter.  .  .”. 
Any  such  action  would  be  considered 
on  a  case-by-cas&asis,  adapted  to  the 
particular  circumstances  at  the  time. 

(g)  Vehicle  Labeling 

EPA  proposed  to  largely  continue  the 
Phase  1  engine  and  vehicle  labeling 
requirements,  but  to  eliminate  the 
requirement  for  tractor  and  vocational 
vehicle  manufacturers  to  list  emission 
control  on  the  label.  The  agencies 
consider  it  crucial  that  authorized 
compliance  inspectors  are  able  to 
identify  whether  a  vehicle  is  certified, 
and  if  so  whether  it  is  in  its  certified 
condition.  To  facilitate  this 
identification  in  Phase  1,  EPA  adopted 
labeling  provisions  for  tractors  that 
included  several  items.  The  Phase  1 
tractor  label  must  include  the 
manufacturer,  vehicle  identifier  such  as 
the  Vehicle  Identification  Number 
(VI N),  vehicle  family,  regulatory 
subcategory,  date  of  manufacture, 
compliance  statements,  and  emission 
control  system  identifiers  (see  40  CFR 


1037.135).  EPA  proposed  to  apply 
parallel  requirements  for  trailers. 

In  Phase  1,  the  emission  control 
system  identifiers  are  limited  to  vehicle 
speed  limiters,  idle  reduction 
technology,  tire  rolling  resistance,  some 
aerodynamic  components,  and  other 
innovative  and  advanced  technologies. 
However,  the  number  of  emission 
control  systems  for  greenhouse  gas 
emissions  in  Phase  2  has  increased 
significantly  for  tractors  and  vocational 
vehicles.  For  example,  all  aspects  of  the 
engine  transmission  and  drive  axle; 
accessories;  tire  radius  and  rolling 
resistance;  wind  averaged  drag; 
predictive  cruise  control;  idle  reduction 
technologies;  and  automatic  tire 
inflation  systems  are  controls  which  can 
be  evaluated  on-cyclein  Phase  2  (/.e. 
these  technologies’  performance  can 
now  be  input  to  GEM),  but  could  not  be 
in  Phase  1 .  Due  to  the  complexity  in 
determining  greenhouse  gas  emissions 
in  Phase  2,  the  agencies  do  not  believe 
that  we  can  unambiguously  determine 
whether  or  not  a  vehicle  is  in  a  certified 
condition  through  simply  comparing 
information  that  could  be  made 
available  on  an  emission  control  label 
with  the  components  installed  on  a 
vehicle.  Therefore,  EPA  proposed  to 
remove  the  requirement  to  include  the 
emission  control  system  identifiers 
required  in  40  CFR  1037.135(c)(6)  and 
in  Appendix  III  to  40  CFR  part  1037 
from  the  emission  control  labels  for 
vehicles  certified  to  the  Phase  2 
standards.  The  agencies  received 
comments  on  the  emission  control 
labels  from  Navistar,  which  supported 
the  elimination  of  the  emission  control 
information  from  the  vehicle  GHG  label. 

Although  we  are  largely  finalizing  the 
proposed  labeling  requirements,  we 
remain  interested  in  finding  a  better 
approach  for  labeling.  Under  the 
agencies’  existing  authorities, 
manufacturers  must  provide  detailed 
build  information  for  a  specific  vehicle 
upon  our  request.  Our  expectation  is 
that  this  information  should  be  available 
to  us  via  email  or  other  similar 
electronic  communication  on  a  same- 
day  basis,  or  within  24  hours  of  a 
request  at  the  latest.  The  agencies  have 
started  to  explore  ideas  that  would 
provide  inspectors  with  an  electronic 
method  to  identify  vehicles  and  access 
on- linedatabases  that  would  list  all  of 
the  engine-specificand  vehicle-specific 
emissions  control  system  information. 
We  believe  that  electronic  and  Internet 
technology  exists  today  for  using  scan 
tools  to  read  a  bar  code  or  radio 
frequency  identification  tag  affixed  to  a 
vehicle  that  could  then  lead  to  secure 
on  - 1  i  neaccess  to  a  database  of 
manufacturers’  detailed  vehicle  and 
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engine  build  information.  Our 
exploratory  work  on  these  ideas  has 
raised  questions  about  the  level  of  effort 
that  would  be  required  to  develop, 
implement  and  maintain  an  information 
technology  system  to  provide  inspectors 
real-timeaccess  to  this  information.  We 
have  also  considered  questions  about 
privacy  and  data  security.  We  requested 
comment  on  the  concept  of  electronic 
labels  and  database  access,  including 
any  available  information  on  similar 
systems  that  exist  today  and  on  burden 
estimates  and  approaches  that  could 
address  concerns  about  privacy  and  data 
security. 

Although  we  are  not  finalizing  such  a 
program  in  this  rulemaking,  we  remain 
very  interested  in  the  use  of  electronic 
labels  that  could  be  used  by  the  agencies 
to  access  vehicle  information  and  may 
pursue  these  in  a  future  rulemaking. 
Such  a  rulemaking  would  likely 
consider  the  feasibility  of  accessing 
dynamic  link  libraries  in  real-timeto 
view  each  manufacturer’s  build  records 
(and  perhaps  pending  orders).  The 
agencies  envision  that  this  could  be  very 
useful  for  our  inspectors  by  providing 
them  access  to  the  build  information  by 
VI N  to  confirm  that  each  vehicle  has  the 
proper  emission  control  features. 

(h)  Model  Year  Definition 

The  agencies  proposed  to  continue 
the  Phase  definitions  of  “model  year” 
for  compliance  with  GHG  emissions  and 
fuel  efficiency  standards.  However,  in 
response  to  comments,  the  agencies  are 
revising  the  definition  slightly  for  Phase 
2  tractors  and  vocational  vehicles  to 
match  the  model  years  of  the  engines 
installed  in  them.  The  revised  definition 
generally  sets  the  vehicle  model  year  to 
be  the  calendar  year  of  manufacture,  but 
allows  the  vehicle  manufacturer  the 
option  to  select  the  prior  year  if  the 
vehicle  uses  an  engine  manufactured  in 
the  prior  model  year.74  Because  Phase  2 
vehicle  standards  are  based  in  part  on 
engine  performance,  some  commenters 
stated  that  the  engine  model  year  should 
dictate  the  vehicle’s  GHG  and  fuel 
efficiency  compliance  model  year,  and 
that  the  emissions  and  fuel  efficiency 
compliance  model  year  should  be 
presented  on  the  vehicle  emissions 
label.  This  would  allow  manufacturers 
to  market  a  vehicle  and  certify  it  to 
NHTSA’s  safety  standards  based  on  the 
standards  appl  icable  on  the  date  of 
manufacture,  but  certify  the  vehicle  for 
GHG  emissions  and  fuel  efficiency 
purposes  based  on  the  engine  model 


74  Anti  -stockpilingprovisions  will  generally 
prevent  vehicle  manufacturers  from  using  new 
engines  older  than  the  prior  model  year.  See 
Section  XI I  LB  for  a  d  iscussion  of  EPA  requ  irements 
for  installing  older  used  engines  into  new  vehicles. 


compliance  year.  For  example,  a  2023 
model  year  tractor  might  have  a  2022 
model  year  engine  in  it.  The  tractor 
would  be  marketed  as  a  model  year 
2023  tractor,  certified  as  complying  with 
NHTSA’s  safety  standards  applicable  at 
the  time  when  certifying  the  vehicle,  but 
would  have  an  “emissions  and  fuel 
efficiency  compliance  model  year”  of 
2022  for  purposes  of  emissions  and  fuel 
efficiency  standards.  In  today’s  action, 
NHTSA  and  EPA  are  finalizing 
standards  that  allow  for  the  use  of  an 
“emissions  and  fuel  efficiency 
compliance  model  year.”  This  is 
consistent  with  past  program  practice, 
in  which  certain  manufacturers  have 
been  able  to  reclassify  tractors  to  the 
previous  model  year  for  emissions 
purposes  when  the  tractors  use  engines 
from  the  previous  model  year. 

(2)  Phase  2  Standards 

This  section  briefly  summarizes  the 
Phase  2  standards  for  each  category  and 
identifies  the  technologies  that  the 
agencies  project  will  be  needed  to  meet 
the  standards.  Given  the  large  number  of 
different  regulatory  categories  and 
model  years  for  these  standards,  the 
actual  numerical  standardsare  not 
listed.  Readers  are  referred  to  Sections 
11  through  IV  for  the  tables  of  standards. 

(a)  Summary  of  the  Engine  Standards 

The  agencies  are  continuing  the  basic 
Phase  1  structure  for  the  Phase  2  engine 
standards.  There  will  be  separate 
standards  and  test  cycles  for  tractor 
engines,  vocational  diesel  engines,  and 
vocational  gasoline  engines.  However, 
as  described  in  Section  II,  we  are 
adopting  a  revised  test  cycle  for  tractor 
engines  to  better  reflect  actual  in-use 
operation.  After  consideration  of 
comments,  including  those  specifically 
addressing  whether  the  agencies  should 
adopt  an  alternative  with  accelerated 
stringency  targets,  the  agencies  are 
adopting  engine  standards  that  can 
generally  be  characterized  as  more 
stringent  than  the  proposed  alternative. 

Specifically,  for  diesel  tractor  engines, 
the  agencies  are  adopting  standards  for 
MY  2027  that  are  more  stringent  than 
the  preferred  alternative  from  the 
proposal,  and  require  reductions  in  C02 
emissions  and  fuel  consumption  that  are 
5.1  percent  better  than  the  2017  baseline 
for  tractor  engines.75  We  are  also 
adopting  standards  for  MY  2021  and 


75  For  the  flat  baseline  referenec  case,  the  agencies 
project  that  tractors  engines  will  meet  the  Phase  1 
engine  standards  with  a  small  compliancee  margin. 
The  Phase  1  standards  for  d iesel  engi nes  will  be 
fully  phased- inby  MY  2017,  so  we  use  MY  2017 
as  the  baseline  engine  for  tractors.  Note  that  we 
project  that  vocational  engines  will  achieve 
additioanl  overcompliance  with  the  Phase  1 
vocational  engine  standards. 


MY  2024,  requiring  reductions  in  C02 
emissions  and  fuel  consumption  of  1.8 
to  4.2  percent  better  than  the  2017 
baseline  tractor  engines.  For  vocational 
diesel  engines,  the  new  standards  will 
require  reductions  of  2.3,  3.6,  and  4.2 
percent  in  MYs  2021 , 2024,  and  2027, 
respectively.  These  levels  are  more 
stringent  than  the  proposed  standards 
for  these  same  MYs,  and  approximately 
as  stringent  in  MY  2021  and  MY  2024 
as  the  Alternative  4  standards  discussed 
at  proposal.76 

The  agencies  project  that  these 
reductions  will  be  maximum  feasible 
and  reasonable  for  diesel  engines  based 
on  technological  changes  that  will 
improve  combustion  and  reduce  energy 
losses.  For  most  of  these  improvements, 
the  agencies  project  (/.e.,  the  agencies 
have  set  out  a  potential,  but  by  no 
means  mandatory,  compliance  path) 
that  manufacturers  will  begin  applying 
improvements  to  about  45  percent  of 
their  heavy -dutyengi nes  by  2021,  and 
ultimately  apply  them  to  about  95 
percent  of  their  heavy -dutyengi nes  by 
2024.  However,  for  some  of  these 
improvements  we  project  more  limited 
application  rates.  In  particular,  we 
project  a  more  limited  use  of  waste 
exhaust  heat  recovery  systems  in  2027, 
projecting  that  about  10  percent  of 
tractor  engines  will  have  turbo - 
compounding  systems,  and  an 
additional  25  percent  of  tractor  engines 
will  employ  Rankine-cyclewaste  heat 
recovery.  We  do  not  project  that  turbo - 
compounding  or  Rankine-cyclewaste 
heat  recovery  technology  will  be 
utilized  in  vocational  engines  due  to 
vocational  vehicle  drive  cycles  under 
which  these  technologies  would  not 
show  significant  benefit,  and  also  due  to 
low  sales  volumes,  limiting  the  ability 
to  invest  in  newer  technologies  for  these 
vehicles. 

As  described  in  Section  III.D.(1)(b)(i), 
the  agencies  project  that  some  engine 
manufacturers  will  be  able  to  achieve 
larger  reductions  for  at  least  some  of 
their  tractor  engines.  So  in  developing 
the  tractor  vehicle  standards,  we 
projected  slightly  better  fuel  efficiency 
for  the  average  tractor  engine  than  is 
required  by  the  engine  standards.  We 
are  projecting  that  similar  over- 
compliance  will  occur  for  heavy  heavy- 
duty  vocational  engines. 

For  gasoline  vocational  engines,  we 
are  not  adopting  more  stringent  engine 
standards.  Gasoline  engines  used  in 


76  As  noted  in  Section  ii,  the  numerical  levels  of 
the  vocational  engine  standards  also  reflect  an 
updated  baseline  in  which  Phase  1  vocational 
engines  are  more  efficient  than  assumed  for  the 
proposal.  In  addition,  the  numerical  levels  of  the 
tractor  engine  standards  reflect  an  updated  baseline 
to  reflect  the  changes  to  the  test  cycle. 
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vocational  vehicles  are  generally  the 
same  engines  as  are  used  in  the 
complete  HD  pickups  and  vans  in  the 
Class  2b  and  3  weight  categories, 
although  the  operational  demands  of 
vocational  vehicles  often  require  use  of 
the  largest,  most  powerful  S!  engines,  so 
that  some  engines  fitted  in  complete 
pickups  and  vans  are  not  appropriate  for 
use  in  vocational  vehicles.  Given  the 
relatively  small  sales  volumes  for 
gasol  ine-  fueled  vocational  veh  icles, 
manufacturers  typically  cannot  afford  to 
invest  significantly  in  developing 
separate  technology  for  these  vocational 
vehicle  engines.  Thus,  we  project  that  in 
general,  vocational  gasoline  engines  will 
incorporate  much  of  the  technology  that 
will  be  used  to  meet  the  pickup  and  van 
chassis  standards,  and  this  will  result  in 
some  real  world  reductions  in  C02 


emissions  and  fuel  consumption.  The 
agencies  received  many  comments 
suggesting  that  technologies  be  applied 
to  increase  the  stringency  of  the  SI 
engine  standard,  which  technologies  in 
fact  are  already  presumed  to  be  adopted 
at  100  percent  to  meet  the  MY  2016 
engine  standard.  The  commenters  did 
not  identify  any  additional  engine 
technologies  that  are  not  already  fully 
considered  by  the  agencies  in  setting  the 
MY  2016  engine  standard,  that  could  be 
recognized  over  the  HD  SI  Engine  FTP 
test  cycle.  We  did,  however,  consider 
some  additional  technologies 
recommended  by  commenters,  which 
can  be  recognized  over  the  GEM  vehicle 
cycles.  Asa  result,  the  Phase  2  vehicle 
standards  for  gasol ine-fueledvocational 
vehicles  are  predicated  on  adoption  of 
engine  technologies  beyond  what  is 


required  to  meet  the  separate  engine 
standard,  those  additional  technologies 
being  advanced  engine  friction 
reduction  and  cylinder  deactivation.  As 
described  in  Section  V,  we  are 
projecting  these  technologies  to  improve 
fuel  consumption  over  the  GEM  cycles 
by  nearly  one  percent  in  MY  2021,  MY 
2024,  and  MY  2027.  In  other  words,  this 
improvement  is  reflected  in  the  vehicle 
standards  rather  than  in  the  engine 
standards.  To  the  extent  any  SI  engines 
do  not  incorporate  the  projected  engine 
technologies,  manufacturers  of  gasoline- 
fueled  vocational  vehicles  would  need 
to  achieve  equivalent  reductions  from 
some  other  technology  to  meet  the  GEM  - 
based  vehicle  standards.  The  engine 
standards  are  summarized  in  Table  1-4. 


Table  1-4— Summary  of  Phase  1  and  Phase  2  Requirements  for  Engines  in  Combination  Tractors  and 

Vocational  Vehicles 


Phase  1  program 

Final  2027  standards 

Covered  in  this  category  . 

Engines  installed  in  tractors  and  vocational  chassis. 

Share  of  HDV  fuel  consump¬ 
tion  and  GHG  emissions. 

Combination  tractors  and  vocational  vehicles  account  for  approximately  85  percent  of  fuel  use  and  GHG  emis¬ 
sions  in  the  heavy  duty  truck  sector. 

Per  vehicle  fuel  consumption 
and  C02  improvement. 

5%-9%  improvement  over  MY  2010  baseline,  depend¬ 
ing  vehicle  application.  Improvements  are  in  addition 
to  improvements  from  tractor  and  vocational  vehicle 
standards. 

4%-5%  improvement  over  MY  2017  for  diesel  engines. 
Note  that  improvements  are  captured  in  complete  ve¬ 
hicle  tractor  and  vocational  vehicle  standards,  so  that 
engine  improvements  and  the  vehicle  improvement 
shown  below  are  not  additive. 

Form  of  the  standard  . 

EPA:  C02  grams/horsepower-hour  and  NHTSA:  Gallons  of  fuel/horsepower-hour. 

Example  technology  options 
available  to  help  manufac¬ 
turers  meet  standards. 

Combustion,  air  handling,  friction  and  emissions  after- 
treatment  technology  improvements. 

Further  technology  improvements  and  increased  use  of 
all  Phase  1  technologies,  plus  waste  heat  recovery 
systems  for  tractor  engines  (e.g.,  turbo-compound 
and  Rankine-cycle). 

Flexibilities . 

ABT  program  which  allows  emissions  and  fuel  con¬ 
sumption  credits  to  be  averaged,  banked,  or  traded 
(five  year  credit  life).  Manufacturers  allowed  to  carry¬ 
forward  credit  deficits  for  up  to  three  model  years,  in¬ 
terim  incentives  for  advanced  technologies,  recogni¬ 
tion  of  innovative  (off-cycle)  technologies  not  ac¬ 
counted  for  by  the  HD  Phase  1  test  procedures,  and 
credits  for  certifying  early. 

Same  ABT  and  off-cycle  program  as  Phase  1 . 
Adjustment  factor  of  1.36  for  credits  carried  forward 
from  Phase  1  to  Phase  2  for  SI  and  LHD  Cl  engines 
due  to  change  in  useful  life. 

Revised  multipliers  for  Phase  2  advanced  technologies. 
No  Phase  2  early  credit  multipliers. 

(b)  Summary  of  the  T ractor  Standards 

As  explained  in  Section  111,  the 
agencies  will  largely  continue  the 
structure  of  the  Phase  1  tractor  program, 
but  adopt  new  standards  and  update  test 
procedures,  as  summarized  in  Table  I- 
6.  The  tractor  standards  for  MY  2027 
will  achieve  up  to  25  percent  lower  0O2 
emissions  and  fuel  consumption  than  a 
2017  model  year  Phase  1  tractor.  The 
agencies  project  that  the  2027  tractor 
standards  could  be  met  through 
improvements  in  the: 


•  Engine77  (including  some  use  of 
waste  heat  recovery  systems) 

•  Transmission 

•  Driveline 

•  Aerodynamic  design 

•  Tire  rolling  resistance 

•  idle  performance 

•  Other  accessories  of  the  tractor. 

The  agencies  have  enhanced  the 

Phase  2  GEM  vehicle  simulation  tool  to 
recognize  these  technologies,  as 


77  Although  the  agencies  are  adopting  new  engine 
standards  with  separate  engine  certification,  engine 
improvements  will  also  be  reflected  in  the  vehicle 
certification  process.  Thus,  it  is  appropriate  to  also 
consider  engine  improvements  in  the  context  of  the 
vehicle  standards. 


described  in  Section  ll.C.  The  agencies5 
evaluation  shows  that  some  of  these 
technologies  are  available  today,  but 
have  very  low  adoption  rates  on  current 
vehicles,  while  others  will  require  some 
lead  time  for  development  and 
deployment.  In  addition  to  the  proposed 
alternative  for  tractors,  the  agencies 
solicited  comment  on  an  alternative  that 
reached  similar  ultimate  stringencies, 
but  at  an  accelerated  pace. 

We  have  also  determined  that  there  is 
sufficient  lead  time  to  introduce  many 
of  these  tractor  and  engine  technologies 
into  the  fleet  at  a  reasonable  cost 
starting  in  the  2021  model  year.  The 
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2021  model  year  standards  for 
combination  tractors  and  engines  will 
achieve  up  to  14  percent  lower  C02 
emissions  and  fuel  consumption  than  a 
2017  model  year  Phase  1  tractor,  the 
2024  model  year  standards  will  achieve 
up  to  20  percent  lower  C02  emissions 


and  fuel  consumption,  and  as  already 
noted,  the  2027  model  year  standards 
will  achieve  up  to  25  percent  lower  C02 
emissions  and  fuel  consumption. 

In  addition  to  the  C02  emission 
standards  for  tractors,  EPA  is  adopting 
new  particulate  matter  (PM)  standards 


which  effectively  limit  which  diesel 
fueled  auxiliary  power  units  (APUs)  can 
be  used  as  emission  control  devices  to 
reduce  main  engine  idling  in  tractors,  as 
shown  in  Table  1-5.  Additional  details 
are  discussed  in  Section  I11.C.3. 


Table  1-5— PM  Standards  Related  to  Diesel  APUs 


PM  emission 

Tractor  MY 

standard 

(g/kW-hr) 

Expected  control  technology 

2018-2023  . 

0.15 

in-cylinder  PM  control. 

2024  . 

0.02 

DPF. 

Table  1-6— Summary  of  Phase  1  and  Phase  2  Requirements  for  Class  7  and  Class  8  Combination  Tractors 


Phase  1  program 

Final  2027  standards 

Covered  in  this  category  . 

Tractors  that  are  designed  to  pull  trailers  and  move  freight. 

Share  of  HDV  fuel  consump¬ 
tion  and  GHG  emissions. 

Combination  tractors  and  their  engines  account  for  approximately  sixty  percent  of  fuel  use  and  GHG  emissions  in 
the  heavy  duty  vehicle  sector. 

Per  vehicle  fuel  consumption 
and  C02  improvement. 

1 0%-23%  improvement  over  MY  2010  baseline,  de¬ 
pending  on  tractor  category,  improvements  are  in  ad¬ 
dition  to  improvements  from  engine  standards. 

19%-25%  improvement  over  tractors  meeting  the  MY 
2017  standards. 

Form  of  the  standard  . 

EPA:  C02  grams/ton  payload  mile  and  NHTSA:  Gallons  of  fuel/1,000  ton  payload  mile. 

Example  technology  options 
available  to  help  manufac¬ 
turers  meet  standards. 

Aerodynamic  drag  improvements;  low  rolling  resistance 
tires;  high  strength  steel  and  aluminum  weight  reduc¬ 
tion;  extended  idle  reduction;  and  speed  limiters. 

Further  technology  improvements  and  increased  use  of 
all  Phase  1  technologies,  plus  engine  improvements, 
improved  transmissions  and  axles,  tire  pressure  sys¬ 
tems,  and  predictive  cruise  control  (depending  on 
tractor  type). 

Flexibilities . 

ABT  program  which  allows  emissions  and  fuel  con¬ 
sumption  credits  to  be  averaged,  banked,  or  traded 
(five  year  credit  life).  Manufacturers  allowed  to  carry¬ 
forward  credit  deficits  for  up  to  three  model  years,  in¬ 
terim  incentives  for  advanced  technologies,  recogni¬ 
tion  of  innovative  (off-cycle)  technologies  not  ac¬ 
counted  for  by  the  HD  Phase  1  test  procedures,  and 
credits  for  certifying  early. 

Same  ABT  and  off-cycle  program  as  Phase  1 . 

Revised  multipliers  for  Phase  2  advanced  technologies. 

(c)  Summary  of  the  T rai  ler  Standards 

The  final  rules  contain  a  set  of  GHG 
emission  and  fuel  consumption 
standards  for  manufacturers  of  new 
trailers  that  are  used  in  combination 
with  tractors.  These  standards  will 
significantly  reduce  C02  and  fuel 
consumption  from  combination  tractor- 
trailers  nationwide  over  a  period  of 
several  years.  As  described  in  Section 
IV,  there  are  numerous  aerodynamic 
and  tire  technologies  available  to 
manufacturers  to  achieve  these 
standards.  Many  of  these  technologies 
have  already  been  introduced  into  the 
market  through  EPA’s  voluntary 
SmartWay  program  and  California’s 
tractor  -t rai  lergreen house  gas 
requirements. 


The  agencies  are  adopting  Phase  2 
standards  that  will  phase- inbeginning 
in  MY  2018  and  be  fully  phased-inby 
2027.  These  standards  are  predicated  on 
use  of  aerodynamic  and  tire 
improvements,  with  trailer  OEMs 
making  incrementally  greater 
improvements  in  MYs  2021  and  2024  as 
standard  stringency  increases  in  each  of 
those  model  years.  EPA’s  GHG  emission 
standards  will  be  mandatory  beginning 
in  MY  2018,  while  NHTSA’s  fuel 
consumption  standards  will  be 
voluntary  beginning  in  MY  2018,  and  be 
mandatory  beginning  in  MY  2021.  In 
general,  the  trailer  standards  being 
finalized  apply  only  for  box  vans, 
fiatbeds,  tankers,  and  container  chassis. 

As  described  in  Section  XIV.D  and 
Chapter  12  of  the  Rl  A,  the  agencies  are 


adopting  special  provisions  to  minimize 
the  impacts  on  small  business  trailer 
manufacturers.  These  provisions  have 
been  informed  by  and  are  largely 
consistent  with  recommendations  from 
the  SBAR  Panel  that  EPA  conducted 
pursuant  to  section  609(b)  of  the 
Regulatory  Flexibility  Act  (RFA). 
Broadly,  these  provisions  provide 
additional  lead  time  for  small  business 
manufacturers,  as  well  as  simplified 
testing  and  compliance  requirements. 
The  agencies  also  are  not  finalizing 
standards  for  various  trailer  types, 
including  most  specialty  types  of  non- 
box  trailers.  Excluding  these  specialty 
trailers  also  reduces  the  impacts  on 
small  businesses. 
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Table  1-7— Summary  of  Phase  2  Requirements  for  Trailers 


Phase  1  program 

Final  2027  standards 

Covered  in  this  category  . 

All  lengths  of  dry  vans,  refrigerated  vans,  tanks,  flatbeds,  and  container  chassis  hauled  by  low,  mid, 
and  high  roof  day  and  sleeper  cab  tractors. 

Share  of  HDV  fuel  consumption  and 
GHG  emissions. 

Trailers  are  modeled  together  with  combination  tractors  and  their  engines.  Together,  they  account  for 
approximately  sixty  percent  of  fuel  use  and  GHG  emissions  in  the  heavy  duty  truck  sector. 

Per  vehicle  fuel  consumption  and  C02 
improvement. 

N/A . 

Between  3%  and  9%  improvement  over  MY  2018  baseline,  depending  on  the 
trailer  type. 

Form  of  the  standard  . 

N/A . 

EPA:  C02  grams/ton  payload  mile  and  NHTSA:  Gallons/1,000  ton  payload  mile. 

Example  technology  options  available  to 
help  manufacturers  meet  standards. 

N/A . 

Low  rolling  resistance  tires  and  tire  pressure  systems  for  most  trailers,  plus 
weight  reduction  and  aerodynamic  improvements  such  as  side  and  rear  fair¬ 
ings,  gap  closing  devices,  and  undercarriage  treatment  for  box  vans  (e.g., 
dry  and  refrigerated). 

Flexibilities . 

N/A . 

One  year  delay  in  implementation  for  small  businesses,  trailer  manufacturers 
may  use  pre-approved  aerodynamic  data  in  lieu  of  additional  testing,  aver¬ 
aging  program  available  in  MY  2027  for  manufacturers  of  dry  and  refrig¬ 
erated  box  vans. 

(d)  Summary  of  the  Vocational  Vehicle 
Standards 

As  explained  in  Section  V,  the 
agencies  are  adopting  new  vocational 
vehicle  standards  that  expand  upon  the 
Phase  1  Program.  These  new  standards 
reflect  further  subcategorization  from 
Phase  1,  with  separate  standards  based 
on  mode  of  operation:  Urban,  regional, 
and  multi -purpose.The  agencies  are 
also  adopting  optional  separate 
standards  for  emergency  vehicles  and 
other  custom  chassis  vehicles. 

The  agencies  project  that  the 
vocational  vehicle  standards  could  be 
met  through  improvements  in  the 
engine,  transmission,  driveline,  lower 
rolling  resistance  tires,  workday  idle 
reduction  technologies,  weight 
reduction,  and  some  application  of 


hybrid  technology.  These  are  described 
in  Section  V  of  this  Preamble  and  in 
Chapter  2.9  of  the  Ri A.  These  MY  2027 
standards  will  achieve  up  to  24  percent 
lower  C02  emissions  and  fuel 
consumption  than  MY  2017  Phase  1 
standards.  The  agencies  are  also  making 
revisions  to  the  compliance  program  for 
vocational  vehicles.  These  include;  The 
addition  of  two  idle  cycles  that  will  be 
weighted  along  with  the  other  drive 
cycles  for  each  vocational  vehicle;  and 
revisions  to  Phase  2  GEM  to  recognize 
improvements  to  the  engine, 
transmission,  and  driveline. 

Similar  to  the  tractor  program,  we 
have  determined  that  there  is  sufficient 
lead  time  to  introduce  many  of  these 
new  technologies  into  the  fleet  starting 
in  MY  2021.  Therefore,  we  are  adopting 
new  standards  for  MY  2021  and  2024. 


Based  on  our  analysis,  the  MY  2021 
standards  for  vocational  vehicles  will 
achieve  up  to  12  percent  lower  C02 
emissions  and  fuel  consumption  than  a 
MY  2017  Phase  1  vehicle,  on  average, 
and  the  MY  2024  standards  will  achieve 
up  to  20  percent  lower  C02  emissions 
and  fuel  consumption. 

in  Phase  1,  EPA  adopted  air 
conditioning  (A/C)  refrigerant  leakage 
standards  for  tractors,  as  well  as  for 
heavy -dutypickups and  vans,  but  not 
for  vocational  vehicles.  For  Phase  2, 

EPA  believes  that  it  will  be  feasible  to 
apply  similar  A/C  refrigerant  leakage 
standards  for  vocational  vehicles, 
beginning  with  the  2021  model  year. 
The  certification  process  for  vocational 
vehicles  to  certify  low-leakageA/C 
components  is  identical  to  that  already 
required  for  tractors. 


Table  1-8— Summary  of  Phase  1  and  Phase  2  Requirements  for  Vocational  Vehicle  Chassis 


Phase  1  program 

Final  2027  standard 

Covered  in  this  category  . 

Class  2b — 8  chassis  that  are  intended  for  vocational  services  such  as  delivery  vehicles,  emergency  vehicles, 
dump  truck,  tow  trucks,  cement  mixer,  refuse  trucks,  etc.,  except  those  qualified  as  off-highway  vehicles. 

Because  of  sector  diversity,  vocational  vehicle  chassis  are  segmented  into  Light,  Medium  and  Heavy  Heavy-Duty 
vehicle  categories  and  for  Phase  2  each  of  these  segments  are  further  subdivided  using  three  duty  cycles:  Re¬ 
gional,  Multi-purpose,  and  Urban. 

Share  of  HDV  fuel  consump¬ 
tion  and  GHG  emissions. 

Vocational  vehicles  account  for  approximately  17  percent  of  fuel  use  and  GHG  emissions  in  the  heavy  duty  truck 
sector  categories. 

Per  vehicle  fuel  consumption 
and  C02  improvement. 

2%  improvement  over  MY  2010  baseline.  Improve¬ 
ments  are  in  addition  to  improvements  from  engine 
standards. 

Up  to  24%  improvement  over  MY  2017  standards. 

Form  of  the  standard  . 

EPA:  C02  grams/ton  payload  mile  and  NHTSA:  Gallons  of  fuel/1,000  ton  payload  mile. 

Example  technology  options 
available  to  help  manufac¬ 
turers  meet  standards. 

Low  rolling  resistance  tires  . 

Further  technology  improvements  and  increased  use  of 
Phase  1  technologies,  plus  improved  engines,  trans¬ 
missions  and  axles,  weight  reduction,  hybrids,  and 
workday  idle  reduction  systems. 
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Table  1-8— Summary  of  Phase  1  and  Phase  2  Requirements  for  Vocational  Vehicle  Chassis— Continued 


Phase  1  program 

Final  2027  standard 

Flexibilities . 

ABT  program  which  allows  emissions  and  fuel  con¬ 
sumption  credits  to  be  averaged,  banked,  or  traded 
(five  year  credit  life).  Manufacturers  allowed  to  carry¬ 
forward  credit  deficits  for  up  to  three  model  years,  in¬ 
terim  incentives  for  advanced  technologies,  recogni¬ 
tion  of  innovative  (off-cycle)  technologies  not  ac¬ 
counted  for  by  the  HD  Phase  1  test  procedures,  and 
credits  for  certifying  early. 

Same  ABT  and  off-cycle  program  as  Phase  1.  Adjust¬ 
ment  factor  of  1.36  for  credits  carried  forward  from 
Phase  1  to  Phase  2  due  to  change  in  useful  life. 

Revised  multipliers  for  Phase  2  advanced  technologies. 

No  Phase  2  early  credit  multipliers. 

Chassis  intended  for  emergency  vehicles,  cement  mix¬ 
ers,  coach  buses,  school  buses,  transit  buses,  refuse 
trucks,  and  motor  homes  may  optionally  use  applica¬ 
tion-specific  Phase  2  standards  using  a  simplified 
version  of  GEM. 

(e)  Summary  of  the  Heavy  -  DutyPickup 
and  Van  Standards 

The  agencies  are  adopting  new  Phase 
2  GHG  emission  and  fuel  consumption 
standards  for  heavy -dutypickups  and 


vans  that  will  be  applied  in  largely  the 
same  manner  as  the  Phase  1  standards. 
These  standards  are  based  on  the 
extensive  use  of  most  known  and 
proven  technologies,  and  could  result  in 
some  use  of  mild  or  strong  hybrid 


powertrain  technology.  These  standards 
will  commence  in  MY  2021.  By  2027, 
these  standards  are  projected  to  be  16 
percent  more  stringent  than  the  2018- 
201 9  standards. 


Table  1-9— Summary  of  Phase  1  and  Phase  2  Requirements  for  HD  Pickups  and  Vans 


Phase  1  program 

Final  2027  standard 

Covered  in  this  category  . 

Class  2b  and  3  complete  pickup  trucks  and  vans,  including  all  work  vans  and  15-passenger  vans  but  excluding 
12-passenger  vans  which  are  subject  to  light-duty  standards. 

Share  of  HDV  fuel  consump¬ 
tion  and  GHG  emissions. 

HD  pickups  and  vans  account  for  approximately  23%  of  fuel  use  and  GHG  emissions  in  the  heavy  duty  truck  sec¬ 
tor. 

Per  vehicle  fuel  consumption 
and  C02  improvement. 

15%  improvement  over  MY  2010  baseline  for  diesel  ve¬ 
hicles,  and  10%  improvement  for  gasoline  vehicles. 

16%  improvement  over  MY  2018-2019  standards. 

Form  of  the  standard  . 

Phase  1  standards  are  based  upon  a  “work  factor’5  attribute  that  combines  truck  payload  and  towing  capabilities, 
with  an  added  adjustment  for  4-wheel  drive  vehicles.  There  are  separate  target  curves  for  diesel-powered  and 
gasoline-powered  vehicles.  The  Phase  2  standards  are  based  on  the  same  approach. 

Example  technology  options 
available  to  help  manufac¬ 
turers  meet  standards. 

Engine  improvements,  transmission  improvements,  aer¬ 
odynamic  drag  improvements,  low  rolling  resistance 
tires,  weight  reduction,  and  improved  accessories. 

Further  technology  improvements  and  increased  use  of 
all  Phase  1  technologies,  plus  engine  stop-start,  and 
powertrain  hybridization  (mild  and  strong). 

Flexibilities . 

Two  optional  phase-in  schedules;  ABT  program  which 
allows  emissions  and  fuel  consumption  credits  to  be 
averaged,  banked,  or  traded  (five  year  credit  life). 
Manufacturers  allowed  to  carry-forward  credit  deficits 
for  up  to  three  model  years,  interim  incentives  for  ad¬ 
vanced  technologies,  recognition  of  innovative  (off- 
cycle)  technologies  not  accounted  for  by  the  HD 
Phase  1  test  procedures,  and  credits  for  certifying 
early. 

Same  as  Phase  1,  with  phase-in  schedule  based  on 
year-over-year  increase  in  stringency.  Same  ABT 
and  off-cycle  program  as  Phase  1 .  Adjustment  factor 
of  1.25  for  credits  carried  forward  from  Phase  1  to 
Phase  2  due  to  change  in  useful  life. 

Revised  multipliers  for  Phase  2  advanced  technologies. 

No  Phase  2  early  credit  multipliers. 

Similar  to  Phase  1 ,  the  agencies  are 
adopting  for  Phase  2  a  set  of  continuous 
equation  -basedstandards  for  HD 
pickups  and  vans.  Please  refer  to 
Section  VI  for  a  description  of  these 
standards,  including  associated  tables 
and  figures. 

D.  Summary  of  the  Costs  and  Benefits  of 
the  Final  Rules 

This  section  summarizes  the  projected 
costs  and  benefits  of  the  NHTSA  fuel 
consumption  and  EPA  GHG  emission 
standards.  See  Sections  VII  through  IX 
and  the  RIA  for  additional  details  about 
these  projections. 


For  these  rules,  the  agencies  used  two 
analytical  methods  for  the  heavy-duty 
pickup  and  van  segment  by  employing 
both  DOT’S  CAFE  model  and  EPA’s 
MOVES  model.  The  agencies  used 
EPA’s  MOVES  model  to  estimate  fuel 
consumption  and  emissions  impacts  for 
tractor-trailers(including  the  engine 
that  powers  the  tractor),  and  vocational 
vehicles  (including  the  engine  that 
powers  the  vehicle).  Additional 
calculations  were  performed  to 
determine  corresponding  monetized 
program  costs  and  benefits.  For  heavy- 
duty  pickups  and  vans,  the  agencies 
performed  separate  analyses,  which  we 
refer  to  as  “Method  A5’  and  “Method  B.” 


I  n  Method  A,  a  new  version  of  the  CAFE 
model  was  used  to  project  a  pathway 
the  industry  could  use  to  comply  with 
each  regulatory  alternative  and  the 
estimated  effects  on  fuel  consumption, 
emissions,  benefits  and  costs,  in  Method 
B,  the  CAFE  model  from  the  NPRM  was 
used  to  project  a  pathway  the  industry 
could  use  to  comply  with  each 
regulatory  alternative,  along  with 
resultant  impacts  on  per- vehiclecosts. 
However,  the  MOVES  model  was  used 
to  calculate  corresponding  changes  in 
total  fuel  consumption  and  annual 
emissions  for  pickups  and  vans  in 
Method  B.  Additional  calculations  were 
performed  to  determine  corresponding 
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monetized  program  costs  and  benefits. 
NHTSA  considered  Method  A  as  its 
central  analysis  and  Method  B  as  a 
supplemental  analysis.  EPA  considered 
the  results  of  Method  B.  The  agencies 
concluded  that  these  methods  led  the 
agencies  to  the  same  conclusions  and 
the  same  selection  of  these  standards. 
See  Section  VII  for  additional 
discussion  of  these  two  methods. 

(1 )  Reference  Case  Against  Which  Costs 
and  Benefits  Are  Calculated 

The  No  Action  Alternatives  for 
today’s  analysis,  alternatively  referred  to 
as  the  “baselines”  or  “reference  cases,” 
assume  that  the  agencies  did  not  issue 
new  rules  regarding  MD/HD  fuel 
efficiency  and  GHG  emissions.  These 
are  the  baselines  against  which  costs 
and  benefits  for  these  standards  are 
calculated.  The  reference  cases  assume 
that  model  year  2018  engine,  tractor, 
vocational  vehicle,  and  HD  pickup  and 
van  standards  will  be  extended 
indefinitely  and  without  change.  They 
also  assume  that  no  new  standards 
would  be  adopted  for  trailers. 

The  agencies  recognize  that  if  these 
Phase  2  standards  had  not  been 
adopted,  manufacturers  would 
nevertheless  continue  to  introduce  new 
heavy -dutyvehicles  in  a  competitive 
market  that  responds  to  a  range  of 
factors,  and  manufacturers  might  have 
continued  to  improve  technologies  to 
reduce  heavy -dutyvehicle  fuel 
consumption.  Thus,  as  described  in 
Section  VII,  both  agencies  fully 
analyzed  these  standards  and  the 
regulatory  alternativesagainst  two 
reference  cases.  The  first  case  uses  a 
baseline  that  projects  no  improvement 
in  new  vehicles  in  the  absence  of  new 
Phase  2  standards,  and  the  second  uses 
a  more  dynamic  baseline  that  projects 
some  significant  improvements  in 
vehicle  fuel  efficiency.  NHTSA 
considered  its  primary  analysis  to  be 
based  on  the  dynamic  baseline,  where 
certain  cost- effect ivetechnologies are 
assumed  to  be  applied  by  manufacturers 
to  improve  fuel  efficiency  beyond  the 
Phase  1  requirements  in  the  absence  of 
new  Phase  2  standards.  EPA  considered 
both  reference  cases.  The  results  for  all 
of  the  regulatory  alternatives  relative  to 
both  reference  cases,  derived  via  the 
same  methodologies  discussed  in  this 
section,  are  presented  in  Section  X  of 
the  Preamble. 

The  agencies  received  limited 
comments  on  these  reference  cases. 
Some  commenters  expressed  support  for 
a  flat  baseline  in  the  context  of  the  need 
for  the  regulations,  arguing  that  little 
improvement  would  occur  without  the 
regulations.  Others  supported  the  less 
dynamic  baseline  because  they  believe 


it  more  fully  captures  the  costs.  A 
number  of  commenters  expressed  that 
purchasers  are  willing  to  and  do  pay  for 
fuel  efficiency  improving  technologies, 
provided  the  cost  for  the  technology  is 
paid  back  through  fuel  savings  within  a 
certain  period  of  time;  this  is  the 
premise  for  a  dynamic  baseline.  Some 
commenters  thought  it  reasonable  that 
the  agencies  consider  both  baselines 
given  the  uncertainty  in  this  area.  No 
commenters  opposed  the  consideration 
of  both  basel  i  nes. 

The  agencies  have  continued  to 
analyze  two  different  baselines  for  the 
final  rules  because  we  recognize  that 
there  are  a  number  of  factors  that  create 
uncertainty  in  projecting  a  baseline 
against  which  to  compare  the  future 
effects  of  this  action  and  the  remaining 
alternatives.  The  composition  of  the 
future  fleet — such  as  the  relative 
position  of  individual  manufacturers 
and  the  mix  of  products  they  each 
offer — cannot  be  predicted  with 
certainty  at  this  time.  Additionally,  the 
heavy -dutyvehicle  market  is  diverse,  as 
is  the  range  of  vehicle  purchasers. 

Heavy -dutyvehicle  manufacturers  have 
reported  that  their  customers’ 
purchasing  decisions  are  influenced  by 
their  customers’  own  determinations  of 
minimum  total  cost  of  ownership, 
which  can  be  unique  to  a  particular 
customer’s  circumstances.  For  example, 
some  customers  (e.g.,  less- than - 
truckload  or  package  delivery  operators) 
operate  their  vehicles  within  a  limited 
geographic  region  and  typically  own 
their  own  vehicle  maintenance  and 
repair  centers  within  that  region.  These 
operators  tend  to  own  their  vehicles  for 
long  time  periods,  sometimes  for  the 
entire  service  life  of  the  vehicle.  Their 
total  cost  of  ownership  is  influenced  by 
their  ability  to  better  control  their  own 
maintenance  costs,  and  thus  they  can 
afford  to  consider  fuel  efficiency 
technologies  that  have  longer  payback 
periods,  outside  of  the  vehicle 
manufacturer’s  warranty  period.  Other 
customers  (e.g.,  truckload  or  long-haul 
operators)  tend  to  operate  cross-country, 
and  thus  must  depend  upon  truck 
dealer  service  centers  for  repair  and 
maintenance.  Some  of  these  customers 
tend  to  own  their  vehicles  for  about  four 
to  seven  years,  so  that  they  typically  do 
not  have  to  pay  for  repair  and 
maintenance  costs  outside  of  either  the 
manufacturer’s  warranty  period  or  some 
other  extended  warranty  period.  Many 
of  these  customers  tend  to  require 
seeing  evidence  of  fuel  efficiency 
technology  payback  periods  on  the 
order  of  18  to  24  months  before 
seriously  considering  evaluating  a  new 
technology  for  potential  adoption 


within  their  fleet  (NAS  2010,  Roeth  et 
al.  2013,  and  Klemick  et  al.  2014). 
Purchasers  of  HD  pickups  and  vans 
wanting  better  fuel  efficiency  tend  to 
demand  that  fuel  consumption 
improvements  pay  back  within 
approximately  one  to  three  years,  but 
some  HD  pickup  and  van  owners  accrue 
relatively  few  vehicle  miles  traveled  per 
year,  such  that  they  may  be  less  likely 
to  adopt  new  fuel  efficiency 
technologies,  while  other  owners  who 
use  their  vehicle(s)  with  greater 
intensity  may  be  even  more  willing  to 
pay  for  fuel  efficiency  improvements. 
Regardless  of  the  type  of  customer,  their 
determination  of  minimum  total  cost  of 
ownership  involves  the  customer 
balancing  their  own  unique 
circumstances  with  a  heavy-duty 
vehicle’s  initial  purchase  price, 
availability  of  credit  and  lease  options, 
expectations  of  vehicle  reliability,  resale 
value  and  fuel  efficiency  technology 
payback  periods.  The  degree  of  the 
incentive  to  adopt  additional  fuel 
efficiency  technologies  also  depends  on 
customer  expectations  of  future  fuel 
prices,  which  directly  impacts  customer 
payback  periods.  Purchasing  decisions 
are  not  based  exclusively  on  payback 
period,  but  also  include  the 
considerations  discussed  above  and  in 
Section  X.A.1 .  For  the  baseline  analysis, 
the  agencies  use  payback  period  as  a 
proxy  for  all  of  these  considerations, 
and  therefore  the  payback  period  for  the 
baseline  analysis  is  shorter  than  the 
payback  period  industry  uses  as  a 
threshold  for  the  further  consideration 
of  a  technology.  See  Section  X.A.1  of 
this  Preamble  and  Chapter  1 1  of  the  Rl  A 
for  a  more  detailed  discussion  of 
baselines.  As  part  of  a  sensitivity 
analysis,  additional  baseline  scenarios 
were  also  evaluated  for  HD  pickups  and 
vans,  including  baseline  payback 
periods  of  12,  18  and  24  months.  See 
Section  VI  of  this  Preamble  and  Chapter 
10  of  the  RIA  for  a  detailed  discussion 
of  these  additional  scenarios. 

(2)  Costs  and  Benefits  Projected  for  the 
Phase  2  Standards 

The  tables  below  summarize  the 
benefits  and  costs  for  the  program  in 
two  ways:  First,  from  the  perspective  of 
a  program  designed  to  improve  the 
Nation’s  energy  security  and  to  conserve 
energy  by  improving  fuel  efficiency  and 
then  from  the  perspective  of  a  program 
designed  to  reduce  GHG  emissions.  The 
individual  categories  of  benefits  and 
costs  presented  in  the  tables  below  are 
defined  more  fully  and  presented  in 
more  detail  in  Chapter  8  of  the  RIA. 

Lifetime  fuel  savings,  GHG 
reductions,  benefits,  costs  and  net 
benefits  for  model  years  2018  through 
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2029  vehicles  as  presented  below.  This 
is  consistent  with  the  NPRM  analysis 
and  allows  readers  to  compare  the  costs 
and  benefits  of  the  final  program  with 
those  projected  for  the  NPRM.  It  also 
includes  for  modeling  purposes  at  least 
three  model  years  for  each  standard. 


Table  1-10  shows  benefits  and  costs 
for  these  standards  from  the  perspective 
of  a  program  designed  to  improve  the 
Nation’s  energy  security  and  conserve 
energy  by  improving  fuel  efficiency. 
From  this  viewpoint,  technology  costs 
occur  when  the  vehicle  is  purchased. 


Fuel  savings  are  counted  as  benefits  that 
occur  over  the  lifetimes  of  the  vehicles 
produced  during  the  model  years 
subject  to  the  Phase  2  standards  as  they 
consume  less  fuel. 


Table  1-10— Lifetime  Fuel  Savings,  GHG  Reductions,  Benefits,  Costs,  and  Net  Benefits  for  Model  Years 

2018-2029  Vehicles  Using  Analysis  Method  A 

[Billions  of  2013$] ab 


Fuel  Reductions  (Billion  Gallons) 


Category 


3%  discount  rate 


7%  discount  rate 


71.1-77.7 


GHG  reductions  (MMT  C02  eq)  . 

Vehicle  Program:  Technology  and  Indirect  Costs,  Normal  Profit  on  Additional  Investments 

Additional  Routine  Maintenance  . 

Congestion,  Crashes,  Fatalities  and  Noise  from  Increased  Vehicle  Used  . 

Total  Costs  . 

Fuel  Savings  (valued  at  pre-tax  prices)  . 

Savings  from  Less  Frequent  Refueling  . 

Economic  Benefits  from  Additional  Vehicle  Use  . 


959-1049 


23.7  to  24.4 
1.7  to  1.7 
3.1  to  3.2 


28.5  to  29.3 


149.1  to  163.0 
3.0  to  3.2 
5.4  to  5.5 


Reduced  Climate  Damages  from  GHG  Emissions0  ... 

Reduced  Health  Damages  from  Non-GHG  Emissions 
increased  U.S.  Energy  Security  . 

Total  Benefits . 

Net  Benefits  . 


33.0  to  36.0 


27.1  to  30.0 
7.3  to  7.9 


225  to  246 


197  to  216 


16.1  to  16.6 
0.9  to  0.9 
1.8  to  1.9 


18.8  to  19.4 


79.7  to  87.0 
1.6  to  1.7 
3.4  to  3.5 


14.6  to  16.1 
3.9  to  4.2 


136  to  149 


117  to  129 


Notes: 

a  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  S.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

b  Range  reflects  two  reference  case  assumptions  la  and  1b. 

c  Benefits  and  net  benefits  use  the  3  percent  global  average  SCC  value  applied  only  to  C02  emissions;  GHG  reductions  include  C02,  CH4, 
N20  and  HFC  reductions,  and  include  benefits  to  other  nations  as  well  as  the  U.S.  See  Draft  RIA  Chapter  8.5  and  Preamble  Section  IX. G  for  fur¬ 
ther  discussion. 

d  “Congestion,  Crashes,  Fatalities  and  Noise  from  increased  Vehicle  Use”  includes  NHTSA’s  monetized  value  of  estimated  reductions  in  the 
incidence  of  highway  fatalities  associated  with  mass  reduction  in  HD  pickup  and  vans,  but  this  does  not  include  these  reductions  from  tractor- 
trailers  or  vocational  vehicles.  This  likely  results  in  a  conservative  overestimate  of  these  costs. 


Table  1-1 1  shows  benefits  and  cost 
from  the  perspective  of  reducing  GHG. 
As  shown  below  in  terms  of  MY  lifetime 
GHG  reductions,  and  in  RIA  Chapter  5 
in  terms  of  year-by-yeaGHG 
reductions,  the  final  program  is 


expected  to  reduce  more  GHGs  over  the 
long  run  than  the  proposed  program.  In 
general,  the  greater  reductions  can  be 
attributed  to  increased  market 
penetration  and  effectiveness  of  key 
technologies,  based  on  new  data  and 


comments,  leading  to  increases  in 
stringency  such  as  with  the  diesel 
engine  standards  (Section  i.C.(2)(a) 
above). 


Table  1-11— Lifetime  Fuel  Savings,  GHG  Reductions,  Benefits,  Costs  and  Net  Benefits  for  Model  Years 

2018-2029  Vehicles  Using  Analysis  Method  B 

[Billions  of  2012$] ab 


Category 

3%  discount  rate 

7%  discount  rate 

Fuel  Reductions  (Billion  Gallons)  . 

GHG  reductions  (MMT  C02eq)  . 

Vehicle  Program  (e.g.,  technology  and  indirect  costs,  normal  profit  on  additional  investments)  . 

Additional  Routine  Maintenance  . 

Fuel  Savings  (valued  at  pre-tax  prices)  . 

Energy  Security  . 

Congestion,  Crashes,  and  Noise  from  increased  Vehicle  Use . 

Savings  from  Less  Frequent  Refueling  . 

Economic  Benefits  from  Additional  Vehicle  Use  . 

Benefits  from  Reduced  Non-GHG  Emissions0  . 

73-82 

976-1 ,098 

¥  $26.5  to  ¥  $26.2 
¥$1.9  to  ¥$1.9 
$149.3  to  $169.1 
$6.9  to  $7.8 
¥$3.2  to  ¥$3.2 
$3.4  to  $4.0 
$10.4  to  $10.5 
$28.3  to  $31.9 

¥$17.6  to  ¥$17.4 
¥$1.0  to  ¥$1.0 
$76.8  to  $87.2 
$3.5  to  $4.0 
¥$1.8  to  ¥$1.8 
$1.8  to  $2.1 
$5.7  to  $5.7 
$13.4  to  $15.0 
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Table  1-11— Lifetime  Fuel  Savings,  GHG  Reductions,  Benefits,  Costs  and  Net  Benefits  for  Model  Years 

2018-2029  Vehicles  Using  Analysis  Method  B— Continued 

[Billions  of  2012$] ab 


Category 

3%  discount  rate 

7%  discount  rate 

Reduced  Climate  Damages  from  GHG  Emissionsd  . 

Net  Benefits  . 

$33.0  to  $37.2 

$200  to  $229 

$114  to  $131 

Notes: 

a  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 
b  Range  reflects  two  baseline  assumptions  la  and  1b. 

c  Range  reflects  both  the  two  baseline  assumptions  la  and  1b  using  the  mid-point  of  the  low  and  high  $/ton  estimates  for  calculating  benefits. 
d  Benefits  and  net  benefits  use  the  3  percent  average  directly  modeled  SC-GHG  values  applied  to  direct  reductions  of  C02,  CH4  and  N20 
emissions;  GHG  reductions  include  C02,  CH4  and  N2Q  reductions. 


Table  1-12  breaks  down  by  vehicle  standards  using  the  Method  A  analytical  vehicle  break -downsof  costs  and 

category  the  benefits  and  costs  for  these  approach.  For  additional  detail  on  per-  benefits,  please  see  RIA  Chapter  10. 

Table  1-12— Per  Vehicle  Category  Lifetime  Fuel  Savings,  GHG  Reductions,  Benefits,  Costs  and  Net  Bene- 
fits  for  Model  Years  2018-2029  Vehicles  Using  Analysis  Method  A  (Billions  of  2013$),  Relative  to 
Baseline  1b a 


Key  costs  and  benefits  by  vehicle  category 

3%  discount  rate 

7%  discount  rate 

Tractors,  Including  Engines,  and  Trailers 

Fuel  Reductions  (Billion  Gallons) 
GHG  Reductions  (MMT  C02  eq) 


50 

685 


Total  Costs  ... 
Total  Benefits 
Net  Benefits  . 


13.8 

9.0 

161.0 

96.8 

147.2 

85.5 

Fuel  Reductions  (Billion  Gallons) 

GHG  Reductions  (MMT  C02  eq) 

Total  Costs . 

Total  Benefits . 

Net  Benefits  . 


Vocational  Vehicles,  Including  Engines 
.  12 


162 


7.3 

4.8 

37.8 

22.7 

30.5 

15.3 

HD  Pickups  and  Vans 


Fuel  Reductions  (Billion  Gallons) 


10 


GHG  Reductions  (MMT  C02  eq) 


111 


Total  Costs  ... 
Total  Benefits 
Net  Benefits  . 


7.4 

5.1 

26.0 

16.7 

18.6 

11.6 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  1-13— Per  Vehicle  Costs,  Using  Method  A  (2013$),  Relative  to  Baseline  1b 


MY  2021 

MY  2024 

MY  2027 

Per  Vehicle  Cost  ($): a 

Tractors . 

$6,400 

$9,920 

$12,160 

Trailers . 

850 

1,000 

1,070 

Vocational  Vehicles  . 

1,110 

2,020 

2,660 

Pickups/Vans  . 

750 

760 

1,340 

Note: 

aPer  vehicle  costs  include  new  engine  and  vehicle  technology  only;  costs  associated  with  increased  insurance,  taxes  and  maintenance  are  in¬ 
cluded  in  the  payback  period  values. 
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Table  1-14— Per  Vehicle  Costs  Using  Method  B  Relative  to  Baseline  la 


MY  2021 

MY  2024 

MY  2027 

Per  Vehicle  Cost  ($): a 

Tractors . 

$6,484 

$10,101 

$12,442 

Trailers . 

868 

1,033 

1,108 

Vocational  Vehicles  . 

1,110 

2,022 

2,662 

Pickups/Vans  . 

524 

963 

1,364 

Note: 

a  Per  vehicle  costs  include  new  engine  and  vehicle  technology  only;  costs  associated  with  increased  insurance,  taxes  and  maintenance  are  in¬ 
cluded  in  the  payback  period  values. 


An  important  metric  to  vehicle 
purchasers  is  the  payback  period  that 
can  be  expected  on  any  new  purchase. 

In  other  words,  there  is  greater 
willingness  to  pay  for  new  technology  if 
that  new  technology  “pays  back”  within 
an  acceptable  period  of  time.  The 
agencies  make  no  effort  to  define  the 
acceptable  period  of  time,  but  seek  to 
estimate  the  payback  period  for  others 
to  make  the  decision  themselves.  The 
payback  period  is  the  point  at  which 
reduced  fuel  expenditures  outpace 
increased  vehicle  costs,  including 
increased  maintenance,  insurance 
premiums  and  taxes.  The  payback 
periods  for  vehicles  meeting  the 
standards  considered  for  the  final  year 
of  implementation  are  shown  in  Table 
1-15,  and  are  similar  for  both  Method  A 
and  Method  B. 

Table  1-15— Payback  Periods  for 
MY  2027  Vehicles  Relative  to 
Baseline  la 


[Payback  occurs  in  the  year  shown;  using  7% 
discounting] 


Tractors/Trailers  . 

2nd. 

Vocational  Vehicles . 

4th. 

Pickups/Vans  . 

3rd. 

Table  1-16— Payback  Periods  for 

MY  2027  VEHICLES  ! 

Relative  to 

Baseline  1  b 

[Payback  occurs  in  the  year  shown;  using  7% 

discounting] 

Tractors/Trailers  . 

2nd. 

Vocational  Vehicles . 

4th. 

Pickups/Vans  . 

3rd. 

(3)  Cost  Effectiveness 

These  regulations  implement  section 
32902(k)  of  EISA  and  section  202(a)(1 ) 
and  (2)  of  the  Clean  Air  Act.  Through 
the  2007  EISA,  Congress  directed 
NHTSA  to  create  a  medium -and  heavy- 


duty  vehicle  fuel  efficiency  program 
designed  to  achieve  the  maximum 
feasible  improvement  by  considering 
appropriateness,  cost  effectiveness,  and 
technological  feasibility  to  determine 
maximum  feasible  standards.78  The 
Clean  Air  Act  requires  that  any  air 
pollutant  emission  standards  for  heavy- 
duty  vehicles  and  engines  take  into 
account  the  costs  of  any  requisite 
technology  and  the  lead  time  necessary 
to  implement  such  technology.  Both 
agencies  considered  overall  costs, 
overall  benefits  and  cost  effectiveness  in 
developing  the  Phase  2  standards. 
Although  there  are  different  ways  to 
evaluate  cost  effectiveness,  the  essence 
is  to  consider  some  measure  of  costs 
relative  to  some  measure  of  impacts. 

Considering  that  Congress  enacted 
EPCA  and  EISA  to,  among  other  things, 
address  the  need  to  conserve  energy,  the 
agencies  have  evaluated  these  standards 
in  terms  of  costs  per  gallon  of  fuel 
conserved.  We  also  considered  the 
similar  metric  of  cost  of  technology  per 
ton  of  C02e  removed,  consistent  with 
the  objective  of  CAA  section  202(a)(1 ) 
and  (2)  to  reduce  emissions  of  air 
pollutants  which  contribute  to  air 
pollution  which  endangers  public 
health  and  welfare.  As  described  in  the 
Ri  A,  the  agencies  also  evaluated  these 
standards  using  the  same  approaches 
employed  in  HD  Phase  1.  Together,  the 
agencies  have  considered  the  following 
three  ratios  of  cost  effectiveness: 

1 .  Total  social  costs  per  gallon  of  fuel 
conserved 


78  This  EISA  requirement  applies  to  regulation  of 
medium-and  heavy -duty vehicles.  For  many  years, 
and  as  reaffirmed  by  Congress  in  2007,  "economic 
practicability”  has  been  among  the  factors  EPCA 
requires  NHTSA  to  consider  when  setting  light- duty 
fuel  economy  standards  at  the  (required)  maximum 
feasible  levels.  NHTSA  interprets  "economic 
practicability”  as  a  factor  involving  considerations 
broader  than  those  likely  to  be  involved  in  "cost 
effectiveness.” 


2.  Technology  costs  per  ton  of  GHG 

emissions  reduced  (C02eq) 

3.  Technology  costs  minus  fuel  savings 

per  ton  of  GHG  emissions  reduced 

By  all  three  of  these  measures,  the  total 
heavy -dutyprogram  will  be  highly  cost 
effective. 

As  discussed  below,  the  agencies 
estimate  that  over  the  lifetime  of  heavy- 
duty  vehicles  produced  for  sale  in  the 
U.S.  during  model  years  2018-2029, 
these  standards  will  cost  about  $30 
billion  and  conserve  about  75  billion 
gallons  of  fuel,  such  that  the  first 
measure  of  cost  effectiveness  will  be 
about  40  cents  per  gallon.  Relative  to 
fuel  prices  underlying  the  agencies’ 
analysis,  the  agencies  have  concluded 
that  today’s  standards  will  be  cost 
effective. 

With  respect  to  the  second  measure, 
which  is  useful  for  comparisons  to  other 
GHG  rules,  these  standards  will  have 
overall  $/ton  costs  similar  to  the  HD 
Phase  1  rule.  As  Chapter  7  of  the  RI  A 
shows,  social  costs  will  amount  to  about 
$30  per  metric  ton  of  GHG  (C02eq)  for 
the  entire  HD  Phase  2  program.  This 
compares  well  to  both  the  HD  Phase  1 
rule,  which  was  also  estimated  to  cost 
about  $30  per  metric  ton  of  GHG 
(without  fuel  savings),  and  to  the 
agencies’  estimates  of  the  social  cost  of 
carbon.79  Thus,  even  without 
accounting  for  fuel  savings,  these 
standards  will  be  cost-effective. 

The  following  table  include  the 
overall  per-unitcosts  of  both  gallons  of 
fuel  conserved  and  metric  tons  of  GHG 
emissions  abated  using  both  a  3  percent 
and  a  7  percent  discount  rate.  Table  I- 
16  gives  these  values  under  the  Method 
A  analysis. 


79  As  described  in  Section  IX.G,  the  social  cost  of 
carbon  is  a  metric  that  estimates  the  monetary  value 
of  impacts  associated  with  marginal  changes  in  C02 
emissions  in  a  given  year. 
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Table  1-17— Method  A  Cost  Per-Unit  of  Fuel  Savings  and  GHG  Emission  Reductions  by  Vehicle  Class 

[Relative  to  the  dynamic  baseline] 


Per-unit  costs  (2013$/Unit)  by  vehicle  category 

3%  Discount  rate 

7%  Discount  rate 

Tractors,  Including  Engines,  and  Trailers 

Cost  per  Gallon  of  Fuel  Saved  . 

$0.28 

$0.18 

Cost  per  Ton  of  GHG  Emissions  Saved  . 

20 

13 

Vocational  Vehicles,  Including  Engines 

Cost  per  Gallon  of  Fuel  Saved  . 

0.61 

0.40 

Cost  per  Ton  of  GHG  Emissions  Saved  . 

45 

30 

HD  Pickups  and  Vans 

Cost  per  Gallon  of  Fuel  Saved  . 

0.76 

0.52 

Cost  per  Ton  of  GHG  Emissions  Saved  . 

67 

46 

Total  Program 

Cost  per  Gallon  of  Fuel  Saved  . 

0.40 

0.26 

Cost  per  Ton  of  GHG  Emissions  Saved  . 

30 

20 

When  considering  these  values,  it  is 
important  to  emphasize  two  points: 

1.  As  is  shown  throughout  this 
rulemaking,  the  Phase  2  standards 
represent  the  most  stringent  standards 
that  are  technologically  feasible  and 
reliably  implementabie  within  the  lead 
time  provided. 

2.  These  are  not  the  marginal  cost- 
effectiveness  values. 

Without  understanding  these  two 
points,  some  readers  might  assume  that 
because  the  tractor -trailerstandards  are 
more  cost-effectiveoverall  than  the 
other  standards  that  manufacturers 
would  choose  to  over-complywith  the 
more  cost  -  effecti  vet  ractor  or  trailer 
standardsand  do  less  for  other  vehicles. 


However,  the  agencies  believe  this  is  not 
a  technologically  feasible  option. 
Because  the  tractor  and  trailer  standards 
represent  maximum  feasible  standards, 
they  will  effectively  require 
manufacturers  to  deploy  all  available 
technology  to  meet  the  standards.  The 
agencies  do  not  project  that 
manufacturers  would  be  able  to  over¬ 
comply  with  the  2027  standards  by  a 
significant  margin. 

The  third  measure  deducts  fuel 
savings  from  costs,  which  also  is  useful 
for  comparisons  to  other  GHG  rules.  As 
shown  in  Table  1-18,  the  agencies  have 
also  calculated  the  cost  per  metric  ton 
of  C02e  emission  reductions  including 
the  savings  associated  with  reduced  fuel 


consumption.  The  calculations 
presented  here  include  all  engine- 
related  costs  but  do  not  include  benefits 
associated  with  the  final  program  such 
as  those  associated  with  criteria 
pollutant  reductions  or  energy  security 
benefits  (discussed  in  Chapter  8  of  this 
RIA).  On  this  basis,  net  costs  per  ton  of 
GHG  emissions  reduced  will  be  negative 
under  these  standards.  This  means  that 
the  value  of  the  fuel  savings  will  be 
greater  than  the  technology  costs,  and 
there  will  be  a  net  cost  saving  for 
vehicle  owners.  In  other  words,  the 
technologies  will  pay  for  themselves 
(indeed,  more  than  pay  for  themselves) 
in  fuel  savings. 


Table  1-18— Annual  Net  Cost  per  Metric  Ton  of  C02eq  Emissions  Reduced  in  the  Final  Program  Vs.  the 
Flat  Baseline  and  Using  Method  B  for  Calendar  Year  2030 

[Dollar  values  are  2013$] a 


Calendar  year 

Vehicle  & 
maintenance 
costs 
($billions) 

Fuel  savings 
($billions) 

GHG  reduced 
(MMT) 

Net  cost 
($/metric  ton)b 

HDE  Pickups  and  Vans  . 

1.6 

3.9 

15 

0 

Vocational  Vehicles  . 

1.5 

3.5 

14 

0 

Tractor-Trailers  . 

2.3 

16 

64 

0 

All  Vehicles  . 

5.5 

23 

94 

0 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  the  beginning  of  this  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la, 
and  dynamic  baseline,  1b,  please  see  Section  X.A.1.  GHG  reductions  include  C02  and  C02  equivalents  of  CH4,  and  N20. 
bFor  each  category,  fuel  savings  exceed  cost  so  there  is  no  net  cost  per  ton  of  GHG  reduced. 


In  addition,  while  the  net  economic 
benefits  (/.e.,  total  benefits  minus  total 
costs)  of  these  standards  is  not  a 
traditional  measure  of  their  cost 
effectiveness,  the  agencies  have 
concluded  that  the  total  costs  of  these 
standards  are  justified  in  part  by  their 
significant  economic  benefits.  As 


discussed  in  the  previous  subsection 
and  in  Section  IX,  this  rule  will  provide 
benefits  beyond  the  fuel  conserved  and 
GHG  emissions  avoided.  The  rule’s  net 
benefits  is  a  measure  that  quantifies 
each  of  its  various  benefits  in  economic 
terms,  including  the  economic  value  of 
the  fuel  it  saves  and  the  climate -related 


damages  it  avoids,  and  compares  their 
sum  to  the  rule’s  estimated  costs.  The 
agencies  estimate  that  these  standards 
will  result  in  net  economic  benefits 
exceeding  $100  billion,  making  this  a 
highly  beneficial  program. 

EPA  and  NHTSA  received  many 
comments  suggesting  that  more 
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stringent  standards  were  feasible 
because  many  cost  effective 
technologies  exist  for  future  vehicle 
designs.  While  the  agencies  agree  that 
many  cost  effective  technologies  exist, 
and  indeed,  we  reflect  the  potential  for 
many  of  those  technologies  to  be 
applied  in  our  analysis  for  today’s  final 
rule,  commenters  who  focused  on  the 
cost- effect ivenessof  technologies  did 
not  consistently  recognize  certain  real- 
world  constraints  on  technology 
implementation.  Manufacturers  and 
suppliers  have  limited  research  and 
development  capacities,  and  although 
they  have  some  ability  to  expand  (by 
adding  staff  or  building  new  facilities), 
the  process  of  developing  and  applying 
new  technologies  is  inherently 
constrained  by  time.  Adequate  lead  time 
is  also  necessary  to  complete  durability, 
reliability,  and  safety  testing  and  ramp 
up  production  to  levels  that  might  be 
necessary  to  meet  future  standards.  If 
the  agencies  fail  to  account  for  lead  time 
needs  in  determining  the  stringency  of 
the  standards,  we  could  create 
unintended  consequences,  such  as 
technologies  that  are  applied  before  they 
are  ready  and  lead  to  maintenance  and 
repair  problems.  In  addition  to  cost- 
effectiveness,  then,  lead  time  constraints 
can  also  be  highly  relevant  to  feasibility 
of  more  stringent  standards. 

E.  EPA  and  NHTSA  Statutory 
Authorities 

This  section  briefly  summarizes  the 
respective  statutory  authority  for  EPA 
and  NHTSA  to  promulgate  the  Phase  1 
and  Phase  2  programs.  For  additional 
detai  Is  of  the  agencies’  authority,  see 
Section  XV  of  this  document  as  well  as 
the  Phase  1  rule.80 

(1)  EPA  Authority 

Statutory  authority  for  the  emission 
standards  in  this  rule  is  found  in  CAA 
section  202(a)(1)  and  (2)  (which  requires 
EPA  to  establish  standards  for  emissions 
of  pollutants  from  new  motor  vehicles 
and  engines  which  emissions  cause  or 


80  76  FR  57106-57129,  September  15,  2011. 


contribute  to  air  pollution  which  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare),  and  in  CAA 
sections  202(a)(3),  202(d),  203-209,  216, 
and  301  (42  U.S.C.  7521  (a)(1)  and  (2), 
7521(d),  7522-7543,  7550,  and  7601). 

Title  II  of  the  CAA  provides  for 
comprehensive  regulation  of  mobile 
sources,  authorizing  EPA  to  regulate 
emissions  of  air  pollutants  from  all 
mobile  source  categories.  When  acting 
under  Title  II  of  the  CAA,  EPA 
considers  such  issues  as  technology 
effectiveness,  its  cost  (both  per  vehicle, 
per  manufacturer,  and  per  consumer), 
the  lead  time  necessary  to  implement 
the  technology,  and  based  on  this  the 
feasibility  and  practicability  of  potential 
standards;  the  impacts  of  potential 
standards  on  emissions  reductions  of 
both  GHGsand  non-GHGemissions;  the 
impacts  of  standards  on  oil  conservation 
and  energy  security;  the  impacts  of 
standards  on  fuel  savings  by  customers; 
the  impacts  of  standards  on  the  truck 
industry;  other  energy  impacts;  as  well 
as  other  relevant  factors  such  as  impacts 
on  safety. 

This  action  implements  a  specific 
provision  from  Title  II,  section  202(a). 
Section  202(a)(1 )  of  the  CAA  states  that 
“the  Administrator  shall  by  regulation 
prescribe  (and  from  time  to  time  revise) 

.  .  .  standards  applicable  to  the 
emission  of  any  air  pollutant  from  any 
class  or  classes  of  new  motor  vehicles 
.  .  .,  which  in  his  judgment  cause,  or 
contribute  to,  air  pollution  which  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare.’’  With  EPA’s 
December  2009  final  findings  that 
certain  green  house  gases  may 
reasonably  be  anticipated  to  endanger 
public  health  and  welfare  and  that 
emissions  of  GHGs  from  section  202(a) 
sources  cause  or  contribute  to  that 
endangerment,  section  202(a)  requires 
EPA  to  issue  standards  applicable  to 
emissions  of  those  pollutants  from  new 
motor  vehicles.  See  Coalition  for 
Responsible  Regulation  v.  EPA ,  684  F. 

3d  at  116-125,  126-27  cert,  granted  by, 
in  part  Util.  Air  Regulatory  Group  v. 

EPA ,  134  S.  Ct.  418  (2013),  affirmed  in 


part  and  reversed  in  part  on  unrelated 
grounds  by  Util.  Air  Regulatory  Group  v. 
EPA ,  134  S.  Ct.  2427  (2014)  (upholding 
EPA’s  endangerment  and  cause  and 
contribute  findings,  and  further 
affirming  EPA’s  conclusion  that  it  is 
legally  compelled  to  issue  standards 
under  section  202(a)  to  address 
emission  of  the  pollutant  which 
endangers  after  making  the 
endangerment  and  cause  or  contribute 
findings);  see  also  id.  at  127-29 
(upholding  EPA’s  iight-dutyGHG 
emission  standards  for  MYs  2012-2016 
in  their  entirety). 

Other  aspects  of  EPA’s  legal  authority, 
including  its  authority  under  section 
202(a),  its  testing  authority  under 
section  203  of  the  Act,  and  its 
enforcement  authorities  under  sections 
205  and  207  of  the  Act  are  discussed 
fully  in  the  Phase  1  rule,  and  need  not 
be  repeated  here.  See  76  FR  57129- 
57130. 

In  this  final  rule,  EPA  is  establishing 
first- timeC02  emission  standards  for 
trailers  hauled  by  tractors.  80  FR40170. 
Certain  commenters,  notably  the  Truck 
Trailer  Manufacturers  Association 
(TTMA),  maintained  that  EPA  lacks 
authority  to  adopt  requirements  for 
trailer  manufacturers,  and  that  emission 
standards  for  trailers  could  be 
implemented,  if  at  all,  by  requirements 
applicable  to  the  entity  assembling  a 
tractor-trailercombination.  The 
argument  is  that  trailers  by  themselves 
are  not  “motor  vehicles’’  as  defined  in 
section  216(2)  of  the  Act,  that  trailer 
manufacturers  therefore  do  not 
manufacture  motor  vehicles,  and  that 
standards  for  trailers  can  be  imposed,  if 
at  all,  only  on  “the  party  that  joined  the 
trailer  to  the  tractor.’’  Comments  of 
TTMA,  p.  4;  Comments  of  TTMA 
(March  31, 2016)  p.  2. 

EPA  also  proposed  a  number  of 
changes  and  clarifications  for  rules 
respecting  glider  kits  and  glider 
vehicles.  80  FR  40527-40530.  As  shown 
in  Figure  1.1 ,  a  glider  kit  is  a  tractor 
chassis  with  frame,  front  axle,  interior 
and  exterior  cab,  and  brakes. 
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Figure  LI  Typical  Incomplete  Glider  Kit  Configuration 


It  is  intended  for  self-propelled 
highway  use,  and  becomes  a  glider 
vehicle  when  an  engine,  transmission, 
and  rear  axle  are  added.  Engines  are 
often  salvaged  from  earlier  model  year 
vehicles,  remanufactured,  and  installed 
in  the  glider  kit.  The  final  manufacturer 
of  the  glider  vehicle,  i.e.  the  entity  that 
installs  an  engine,  is  typically  a 
different  manufacturer  than  the  original 
manufacturer  of  the  glider  kit.  The  final 
rule  contains  emission  standards  for 
glider  vehicles,  but  does  not  contain 
separate  standards  for  glider  kits.81 

Many  commenters  to  both  the 
proposed  rule  and  the  NODA  supported 
EPA’s  interpretation.  However,  a 
number  of  commenters,  including 
Daimler,  argued  that  glider  kits  are  not 
motor  vehicles  and  so  EPA  lacks  the 
authority  to  impose  any  rules  respecting 
their  sale  or  configuration.  Comments  of 
Daimler,  pp.  122-23;  Comments  of 
Daimler  Trucks  (April  1 , 2016)  pp.  2-3. 
We  respond  to  these  comments  below, 
with  a  more  detailed  response  appearing 
in  RTC  Section  1.3.1  and  14.2. 

Under  the  Act,  “motor  vehicle55  is 
defined  as  “any  self-propelledvehicle 
designed  for  transporting  persons  or 
property  on  a  street  or  highway.55  CAA 


81  As  discussed  in  sections  (c)  and  (d)  below, 
however,  manufacturers  of  glider  kits  can,  and 
typically  are,  responsible  for  obtaining  a  certificate 
of  conformity  before  shipping  a  glider  kit.  This  is 
because  they  are  manufacturers  of  motor  vehicles, 
in  this  case,  an  incomplete  vehicle. 


section  216(2).  At  proposal,  EPA 
maintained  that  tractor- trai I ersare 
motor  vehicles  and  that  EPA  therefore 
has  the  authority  to  promulgate 
emission  standards  for  complete  and 
incomplete  vehicles — both  the  tractor 
and  the  trailer.  80  FR40170.  The  same 
proposition  holds  for  glider  kits  and 
glider  vehicles.  Id.  at  80  FR 40528.  The 
argument  that  a  trailer,  or  a  glider  kit, 
standing  alone,  is  not  self-propelled, 
and  therefore  is  not  a  motor  vehicle, 
misses  the  key  issues  of  authority  under 
the  Clean  Air  Act  to  promulgate 
emission  standards  for  motor  vehicles 
produced  in  discrete  segments,  and  the 
further  issue  of  the  entities — namely 
“manufacturers” — to  which  standards 
and  certification  requirements  apply. 
Simply  put,  EPA  is  authorized  to  set 
emission  standards  for  complete  and 
incomplete  motor  vehicles, 
manufacturers  of  complete  and 
incomplete  motor  vehicles  can  be 
required  to  certify  to  those  emission 
standards,  and  there  can  be  multiple 
manufacturers  of  a  motor  vehicle,  each 
of  which  can  be  required  to  certify. 

(a)  Standards  for  Complete  Vehicles — 
Tractor- Trai lersand  Glider  Vehicles 

Section  202(a)(1 )  authorizes  EPA  to 
set  standards  “applicable  to  the 
emission  of  any  air  pollutant  from  any 
.  .  .  new  motor  vehicles.”  There  is  no 
question  that  EPA  is  authorized  to 
establish  emission  standards  under  this 


provision  for  complete  new  motor 
vehicles,  and  thus  can  promulgate 
emission  standards  for  air  pollutants 
emitted  by  tractor- trai  lersand  by  glider 
vehicles. 

Daimler  maintained  in  its  comments 
that  although  a  glider  vehicle  is  a  motor 
vehicle,  it  is  not  a  “new”  motor  vehicle 
because  “glider  vehicles,  when 
constructed  retain  the  identity  of  the 
donor  vehicle,  such  that  the  title  has 
already  been  exchanged,  making  the 
vehicles  not  ‘new5  under  the  CAA.” 
Daimler  Comments  p.  121;  see  also  the 
similar  argument  in  Daimler  Truck 
Comments  (April  1, 2016),  p.  4.  Daimler 
maintains  that  because  title  to  the 
powertrain  from  the  donor  vehicle  has 
already  been  transferred,  the  glider 
vehicle  to  which  the  powertrain  is 
added  cannot  be  “new.”  Comments  of 
April  1 , 2016  p.  4.  Daimler  also  notes 
that  NHTSA  considers  a  truck  to  be 
“newly  manufactured55  and  subject  to 
Federal  Motor  Vehicle  Safety  Standards 
when  a  new  cab  is  used  in  its  assembly, 
“unless  the  engine,  transmission,  and 
drive  axle(s)  (as  a  minimum)  of  the 
assembled  vehicle  are  not  new,  and  at 
least  two  of  these  components  were 
taken  from  the  same  vehicle.”  49  CFR 
571 .7(e).  Daimler  urges  EPA  to  adopt  a 
parallel  provision  here. 

First,  this  argument  appears  to  be 
untimely.  In  Phase  1,  EPA  already 
indicated  that  glider  vehicles  are  new 
motor  vehicles,  at  least  implicitly,  by 
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adopting  an  interim  exemption  for 
them.  See  76  FR  57407  (adopting  40 
CFR  1 037.1 50(j)  indicating  that  the 
general  prohibition  against  introducing 
a  vehicle  not  subject  to  current  model 
year  standards  does  not  apply  to  MY 
2013  or  earlier  engines).  Assuming  the 
argument  that  glider  vehicles  are  not 
new  can  be  raised  in  this  rulemaking, 
EPA  notes  that  the  Clean  Air  Act  defines 
“new  motor  vehicle’5  as  “a  motor 
vehicle  the  equitable  or  legal  title  to 
which  has  never  been  transferred  to  an 
ultimate  purchaser”  (section  216(3)). 
Glider  vehicles  are  typically  marketed 
and  sold  as  “brand  new”  trucks.  Indeed, 
one  prominent  assembler  of  glider  kits 
and  glider  vehicles  advertises  that 
“Fitzgerald  Glider  Kits  offers  customers 
the  option  to  purchase  a  brand  new 
2016  tractor ,  in  any  configuration 
offered  by  the  manufacturer .  .  . 
Fitzgerald  Glider  Kits  has  mastered  the 
process  of  taking  the  ‘Glider  Kit’  and 
installing  the  components  to  work 
seamlessly  with  the  new  truck”  82  The 
purchaser  of  a  “new  truck”  necessarily 
takes  initial  title  to  that  truck.83  Daimler 
would  have  it  that  this  ‘new  truck’ 
terminology  is  a  mere  marketing  ploy, 
but  it  obviously  reflects  reality.  As 
shown  in  Figure  1.1  above,  the  glider  kit 
constitutes  the  major  parts  of  the 
vehicle,  lacking  only  the  engine, 
transmission,  and  rear  axle.  The  EPA 
sees  nothing  in  the  Act  that  compels  the 
result  that  adding  a  used  component  to 
an  otherwise  new  motor  vehicle 
necessarily  vitiates  classification  of  the 
motor  vehicle  as  “new.”  See  80  FR 
40528.  Rather,  reasonable  judgments 
must  be  made,  and  in  this  case,  the 
agency  believes  it  reasonable  that  the 
tail  need  not  wag  the  dog:  Adding  the 
engine  and  transmission  to  the 
otherwise-completevehicle  does  not 
prevent  the  glider  vehicle  from  being 
“new” — as  marketed.  The  fact  that  this 
approach  is  reasonable,  if  not  mandated, 
is  confirmed  by  the  language  of  the 
Act’s  definition  of  “new  motor  vehicle 
engine,”  which  includes  any  “engine  in 
a  new  motor  vehicle”  without  regard  to 
whether  or  not  the  engine  was 
previously  used.  EPA  has  also 
previously  addressed  the  issue  of  used 
components  in  new  engines  and 
vehicles  explicitly  in  regulations  in  the 
context  of  locomotives  and  locomotive 
engines  in  40  CFR  part  1033.  There  we 
defined  remanufactured  locomotives 


82  Advertisement  for  Fitzgerald  Glider  kits  in 
Overdrive  magazine  (December  2015)  (emphasis 
added). 

83  Fitzgerald  states  “All  Fitzgerald  glider  kits  will 
be  titled  in  the  state  of  Tennessee  and  you  will 
receive  a  title  to  transfer  to  your  state.”  https:// 
www. fitzgeraldgliderkits.com/frequen  tly-asked- 
questions.  Last  accessed  July  9,  2016. 


and  locomotive  engines  to  be  “new” 
locomotives  and  locomotive  engines. 

See  63  FR  18980;  see  also  Summary  and 
Analysis  of  Comments  on  Notice  of 
Proposed  Rulemaking  for  Emission 
Standards  for  Locomotives  and 
Locomotive  Engines  (EPA-420-R-97- 
101  (December  1997))  at  pp.  10-14.  This 
is  a  further  reason  that  the  model  year 
of  the  engine  is  not  determinative  of 
whether  a  glider  vehicle  is  “new.”  As  to 
the  suggestion  to  adopt  a  provision 
parallel  to  the  NHTSA  definition,  EPA 
notes  that  the  NHTSA  definition  was 
developed  for  different  purposes  using 
statutory  authority  which  differs  from 
the  Clean  Air  Act  in  language  and 
intent.  There  consequently  is  no  basis 
for  requiring  EPA  to  adopt  such  a 
definition,  and  doing  so  would  impede 
meaningful  control  of  both  GHG 
emissions  and  criteria  pollutant 
emissions  from  glider  vehicles. 

(b)  Standards  for  Incomplete  Vehicles 

Section  202(a)(1 )  not  only  authorizes 
EPA  to  set  standards  “applicable  to  the 
emission  of  any  air  pollutant  from  any 
.  .  .  new  motor  vehicles,”  but  states 
further  that  these  standards  are 
applicable  “whether  such  vehicles  .  .  . 
are  designed  as  complete  systems  or 
incorporate  devices  to  prevent  or 
control  such  pollution.”  The  Act  in  fact 
thus  not  only  contemplates,  but  in  some 
instances,  directly  commands  that  EPA 
establish  standards  for  incomplete 
vehicles  and  vehicle  components.  See 
CAA  section  202(a)(6)  (standards  for 
onboard  vapor  recovery  systems  on 
“new  light-dutyvehicles,”  and 
requiring  installation  of  such  systems); 
section  202(a)(5)(A)  (standards  to 
control  emissions  from  refueling  motor 
vehicles,  and  requiring  consideration  of, 
and  possible  design  standards  for, 
fueling  system  components);  202(k) 
(standards  to  control  evaporative 
emissions  from  gasoline- fueled  motor 
vehicles).  Both  TTMAand  Daimler 
argued,  in  effect,  that  these  provisions 
are  the  exceptions  that  prove  the  rule 
and  that  without  this  type  of 
enumerated  exception,  only  entire, 
complete  vehicles  can  be  considered  to 
be  “motor  vehicles.”  This  argument  is 
not  persuasive.  Congress  did  not 
indicate  that  these  incomplete  vehicle 
provisions  were  exceptions  to  the 
definition  of  motor  vehicle.  Just  the 
opposite.  Without  amending  the  new 
motor  vehicle  definition,  or  otherwise 
indicating  that  these  provisions  were 
not  already  encompassed  within  Title  II 
authority  over  “new  motor  vehicles”, 
Congress  required  EPA  to  set  standards 
for  evaporative  emissions  from  a  portion 
of  a  motor  vehicle.  Congress  thus 
indicated  in  these  provisions:  (1)  That 


standards  should  apply  to  “vehicles” 
whether  or  not  the  “vehicles”  were 
designed  as  complete  systems;  (2)  that 
some  standards  should  explicitly  apply 
only  to  certain  components  of  a  vehicle 
that  are  plainly  not  self-propelled. 
Congress  thus  necessarily  was  of  the 
view  that  incomplete  vehicles  can  be 
motor  vehicles. 

Emission  standards  EPA  sets  pursuant 
to  this  authority  thus  can  be,  and  often 
are  focused  on  emissions  from  the  new 
motor  vehicle,  and  from  portions, 
systems,  parts,  or  components  of  the 
vehicle.  Standards  thus  apply  not  just  to 
exhaust  emissions,  but  to  emissions 
from  non-exhaustportionsof  a  vehicle, 
or  from  specific  vehicle  components  or 
parts.  See  the  various  evaporative 
emission  standards  for  light  duty 
vehicles  in  40  CFR  part  86,  subpart  B 
(e.g.,  40  CFR  86.146-96  and  86.150-98 
(refueling  spitback  and  refueling  test 
procedures);  40  CFR  1060.101-103  and 
73  FR  591 14-59115  (various  evaporative 
emission  standards  for  small  spark 
ignition  equipment);  40  CFR  86.1813- 
17(a)(2)(iii)  (canister  bleed  evaporative 
emission  test  procedure,  where  testing 
is  solely  of  fuel  tank  and  evaporati  ve 
canister);  see  also  79  FR  23507  (April 
28,  2014)  (incomplete  heavy  duty 
gasoline  vehicles  could  be  subject  to, 
and  required  to  certify  compliance  with, 
evaporative  emission  standards)).  These 
standards  are  implemented  by  testing 
the  particular  vehicle  component,  not 
by  whole  vehicle  testing, 
notwithstanding  that  the  component 
may  not  be  self- propel leduntil  it  is 
installed  in  the  vehicle  or  (in  the  case 
of  non-roadequipment),  propelled  by  an 
engine.84 

EPA  thus  can  set  standards  for  all  or 
just  a  portion  of  the  motor  vehicle 
notwithstanding  that  an  incomplete 
motor  vehicle  may  not  yet  be  self- 
propelled.  This  is  not  to  say  that  the  Act 
authorizes  emission  standards  for  any 
part  of  a  motor  vehicle,  however 
insignificant.  Under  the  Act  it  is 
reasonable  to  consider  both  the 
significance  of  the  components  in 
comparison  to  the  entire  vehicle  and  the 
significance  of  the  components  for 
achieving  emissions  reductions.  A 
vehicle  that  is  complete  except  for  an 
ignition  switch  can  be  subject  to 
standards  even  though  it  is  not  self- 


84 “Non- road vehicies”  are  defined  different! y 
than  “motor  vehicles”  under  the  Act,  but  the 
difference  does  not  appear  relevant  here.  Non -road 
vehicles,  like  motor  vehicles,  must  be  propelled  by 
an  engine.  See  CAA  section  216(11)  (“‘nonroad 
veh  icle’  means  a  veh  icle  that  is  powered  by  a 
nonroad  engine”).  Pursuant  to  this  authority,  EPA 
has  promulgated  many  emission  standards 
applicable  to  components  of  engineless  non-road 
equipment,  for  which  the  equipment  manufacturer 
must  certify. 
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propelled.  Likewise,  as  just  noted, 
vehicle  components  that  are  significant 
for  controlling  evaporative  emissions 
can  be  subject  to  standards  even  though 
in  isolation  the  components  are  not  self- 
propelled.  However,  not  every 
individual  component  of  a  complete 
vehicle  can  be  subjected  to  standards  as 
an  incomplete  vehicle.  To  reflect  these 
considerations,  EPA  is  adopting 
provisions  stati ng  that  a  trai  ler  is  a 
vehicle  “when  it  has  a  frame  with  one 
or  more  axles  attached,”  and  a  glider  kit 
becomes  a  vehicle  when  “it  includes  a 
passenger  compartment  attached  to  a 
frame  with  one  or  more  axles.”  Section 
1037.801  definition  of  “vehicle,” 
paragraphs  (1)(ii)  and  (iii);  see  also 
Section  XIII. B  below. 

TTMAand  Daimler  each  maintained 
that  this  claim  of  authority  is  open  - 
ended,  and  can  be  extended  to  the  least 
significant  vehicle  part.  As  noted  above, 
EPA  acknowledges  that  lines  need  to  be 
drawn,  but  whether  looking  at  the 
relation  between  the  incomplete  vehicle 
and  the  complete  vehicle,  or  looking  at 
the  relation  between  the  incomplete 
vehicle  and  the  emissions  control 
requirements,  it  is  evident  that  trailers 
and  glider  kits  should  properly  be 
treated  as  vehicles,  albeit  incomplete 
ones.85  They  properly  fall  on  the  vehicle 
side  of  the  line.  When  one  finishes 
assembling  a  whole  aggregation  of  parts 
to  make  a  finished  section  of  the  vehicle 
(e.g.  the  trailer),  that  is  sufficient.  You 
have  an  entire,  complete  section  made 
up  of  assembled  parts.  Everything 
needed  to  be  a  trailer  is  complete.  This 
is  not  an  engine  block,  a  wheel,  or  a 
headlight.  Similarly,  glider  kits 
comprise  the  largely  assembled  tractor 
chassis  with  front  axles,  frame,  interior 
and  exterior  cab,  and  brakes.  This  is  not 
a  few  assembled  components;  rather,  it 
is  an  assembled  truck  with  a  few 
components  missing.  See  CAA  section 
216(9)  of  the  Act,  which  defines  “motor 
vehicle  or  engine  part  manufacturer”  as 
“any  person  engaged  in  the 
manufacturing,  assembling  or  rebuilding 
of  any  device,  system,  part,  component 
or  element  of  design  which  is  installed 
in  or  on  motor  vehicles  or  motor  vehicle 
engines.”  Trailers  and  glider  kits  are  not 
“installed  in  or  on”  a  motor  vehicle.  A 
trailer  is  half  of  the  tractor-traiier,not 
some  component  installed  on  the 
tractor.  And  one  would  more  naturally 
refer  to  the  donor  drivetrain  being 
installed  on  the  glider  kit  than  vice 
versa.  See  Figure  1.1  above. 

Furthermore,  as  discussed  below,  the 


85  Cf.  Marine  Shale  Processors  v.  EPA ,  81  F.  3d 
1371,  1383  (5th  Cir.  1996)  (“[w]e  make  no  comment 
on  this  argument:  This  is  simply  not  a  thimbleful 
case”). 


trailer  and  the  glider  kit  are  significant 
for  purposes  of  controlling  emissions 
from  the  completed  vehicle. 

Incomplete  vehicle  standards  must,  of 
course,  be  reasonably  designed  to 
control  emissions  caused  by  that 
particular  vehicle  segment.  The 
standards  for  trailers  would  do  so  and 
account  for  the  tractor- trai  ler 
combination  by  using  a  reference  tractor 
in  the  trailer  test  procedure  (and, 
conversely,  by  use  of  a  reference  trailer 
in  the  tractor  test  procedure).  The  Phase 
2  rule  contains  no  emission  standards 
for  glider  kits  in  isolation,  but  the 
standards  for  glider  vehicles  necessarily 
reflect  the  contribution  of  the  glider  kit. 

(c)  Application  of  Emission  Standards  to 
Manufacturers 

In  some  ways,  the  critical  issue  is  to 
whom  these  emission  standards  apply. 
As  explained  in  this  section,  the 
emission  standards  apply  to 
manufacturers  of  motor  vehicles,  and 
manufacturers  thus  are  required  to  test 
and  to  certify  compliance  to  those 
standards.  Moreover,  the  Act 
contemplates  that  a  motor  vehicle  can 
have  multiple  manufacturers.  With 
respect  to  the  further  question  of  which 
manufacturer  certifies  and  tests  in 
multiple  manufacturer  situations,  EPA 
rules  have  long  contained  provisions 
establishing  responsibilities  where  a 
vehicle  has  multiple  manufacturers.  We 
are  applying  those  principles  in  the 
Phase  2  rules.  The  overarching  principle 
is  that  the  entity  with  most  control  over 
the  particular  vehicle  segment  due  to 
producing  it  is  usually  the  most 
appropriate  entity  to  test  and  certify.86 
EPA  is  implementing  the  trailer  and 
glider  vehicle  emission  standards  in 
accord  with  this  principle,  so  that  the 
entities  required  to  test  and  certify  are 
the  trailer  manufacturer  and,  for  glider 
kits  and  glider  vehicles,  either  the 
manufacturer  of  the  glider  kit  or  glider 
vehicle,  depending  on  which  is  more 
appropriate  in  individual 
circumstances. 


86  See  discussion  of  standards  applicable  to  small 
SI  equipment  fuel  systems,  implemented  by 
standards  for  the  manufacturers  of  that  equipment 
at  73  FR  59115  (“In  most  cases,  non  road  standards 
apply  to  the  manufacturer  of  the  engine  or  the 
manufacturer  of  the  nonroad  equipment.  Here,  the 
products  subject  to  the  standards  (fuel  lines  and 
fuel  tanks)  are  typically  manufactured  by  a  different 
manufacturer.  In  most  cases  the  engine 
manufacturers  do  not  produce  complete  fuel 
systems  and  therefore  are  not  in  a  position  to  do 
all  the  testing  and  certification  work  necessary  to 
cover  the  whole  range  of  products  that  will  be  used. 
We  are  therefore  providing  an  arrangement  in 
which  manufacturers  of  fuel -system components 
are  in  most  cases  subject  to  the  standards  and  are 
subject  to  certification  and  other  compliance 
requirements  associated  with  the  applicable 
standards”). 


(i)  Definition  of  Manufacturer 

Emission  standards  are  implemented 
through  regulation  of  the  manufacturer 
of  the  new  motor  vehicle.  See,  e.g. 
section  206(a)(1)  (certification  testing  of 
motor  vehicle  submitted  by  “a 
manufacturer”);  203(a)(1)  (manufacturer 
of  new  motor  vehicle  prohibited  from 
introducing  uncertified  motor  vehicles 
into  commerce);  207(a)(1)  (manufacturer 
of  motor  vehicle  to  provide  warranty  to 
ultimate  purchaser  of  compliance  with 
applicable  emission  standards);  207(c) 
(recall  authority);  208(a)  (recordkeeping 
and  testing  can  be  required  of  every 
manufacturer  of  new  motor  vehicle). 

The  Act  further  distinguishes  between 
manufacturers  of  motor  vehicles  and 
manufacturers  of  motor  vehicle  parts. 
See,  e.g.  section  206(a)(2)  (voluntary 
emission  control  system  verification 
testing);  203(a)(3)(B)  (prohibition  on 
parts  manufacturersand  other  persons 
relating  to  defeat  devices);  207(a)(2) 
(parts  manufacturer  may  provide 
warranty  certification  regarding  use  of 
parts);  208(a)  (recordkeeping  and  testing 
requirements  for  manufacturers  of 
vehicle  and  engine  “parts  or 
components”). 

Thus,  the  question  here  is  whether  a 
trailer  manufacturer  or  glider  kit 
manufacturer  can  be  a  manufacturer  of 
a  new  motor  vehicle  and  thereby 
become  subject  to  the  certification  and 
related  requirements  for  manufacturers, 
or  must  necessarily  be  classified  as  a 
manufacturer  of  a  motor  vehicle  part  or 
component.  EPA  may  reasonably 
classify  trailer  manufacturersand  glider 
kit  manufacturers  as  motor  vehicle 
manufacturers. 

Section  216(1)  defines  a 
“manufacturer”  as  “any  person  engaged 
in  the  manufacturing  or  assembling  of 
new  motor  vehicles,  new  motor  vehicle 
engines,  new  nonroad  vehicles  or  new 
nonroad  engines,  or  importing  such 
vehicles  or  engines  for  resale,  or  who 
acts  for  and  is  under  the  control  of  any 
such  person  in  connection  with  the 
distribution  of  new  motor  vehicles,  new 
motor  vehicle  engines,  new  non  road 
vehicles  or  new  nonroad  engines,  but 
shall  not  include  any  dealer  with 
respect  to  new  motor  vehicles,  new 
motor  vehicle  engines,  new  non  road 
vehicles  or  new  nonroad  engines 
received  by  him  in  commerce.” 

It  appears  plain  that  this  definition 
was  not  intended  to  restrict  the 
definition  of  “manufacturer”  to  a  single 
person  per  vehicle.  The  use  of  the 
conjunctive,  specifying  that  a 
manufacturer  is  “any  person  engaged  in 
the  manufacturing  or  assembling  of  new 
motor  vehicles  .  .  .  or  who  acts  for  and 
is  under  the  control  of  any  such  person 
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.  .  (emphasis  added)  indicates  that 
Congress  anticipated  that  motor  vehicles 
could  have  more  than  one  manufacturer, 
since  in  at  least  some  cases  those  will 
plainly  be  different  people.  The 
capacious  reference  to  “any  person 
engaged  in  the  manufacturing  of  motor 
vehicles”  likewise  allows  the  natural 
inference  that  it  could  apply  to  multiple 
entities  engaged  in  manufacturing.87 

The  provision  also  applies  both  to 
entities  that  manufacture  and  entities 
that  assemble,  and  does  so  in  such  a 
way  as  to  encompass  multiple  parties: 
Manufacturers  “or”  (rather  than  ‘and’) 
assemblers  are  included.  Nor  is  there 
any  obvious  reason  that  only  one  person 
can  be  engaged  in  vehicle  manufacture 
or  vehicle  assembling. 

Reading  the  Act  to  provide  for 
multiple  motor  vehicle  manufacturers 
reasonably  reflects  industry  realities, 
and  achieves  important  goals  of  the 
CAA.  Since  title  11  requirements  are 
generally  imposed  on  “manufacturers” 
it  is  important  that  the  appropriate 
parties  be  included  within  the 
definition  of  manufacturer — “any 
person  engaged  in  the  manufacturing  or 
assembling  of  new  motor  vehicles.” 
Indeed,  as  set  out  in  Chapter  1  of  the 
RIA,  most  heavy  duty  vehicles  are 
manufactured  or  assembled  by  multiple 
entities;  see  also  Comments  of  Daimler 
(October  1, 2015)  p.  103. 88  One  entity 
produces  a  chassis;  a  different  entity 
manufactures  the  engine;  specialized 
components  (e.g.  garbage  compactors, 
cement  mixers)  are  produced  by  still 
different  entities.  For  tractor -trailers, 
one  person  manufactures  the  tractor, 
another  the  trailer,  a  third  the  engine, 
and  another  typically  assembles  the 
trailer  to  the  tractor.  Installation  of 
various  vehicle  components  occurs  at 
different  and  varied  points  and  by 
different  entities,  depending  on  ultimate 
desired  configurations.  See,  e.g. 
Comments  of  Navistar  (October  1 , 201 5), 
pp.  12-13.  The  heavy  duty  sector  thus 
differs  markedly  from  the  light  duty 
sector  (and  from  manufacturing  of  light 
duty  pickups  and  vans),  where  a  single 
company  designs  the  vehicle  and  engine 
(and  many  of  the  parts),  and  does  all 


87  See  United  States  v.  Gonzales,  520  U.S.  1,  5, 
(1997)  (“Read  naturally  the  word  ‘any’  has  an 
expansive  meaning,  that  Is,  ‘one  or  some 
indiscriminately  of  whatever  kind’);  New  Yorkv, 
EPA,  443  F.3d  880,  884-87  (D.C.  Cir.  2006). 

88  “The  EPA  should  understand  that  vehicle 
manufacturing  is  a  multi -stage process  (regardless 
of  the  technologies  on  the  vehicles)  and  that  each 
stage  of  manufacturer  has  the  incentive  to  properly 
complete  manufacturing  .  .  .  [Tjhe  EPA  should 
continue  the  longstanding  industry  practice  of 
allowing  primary  manufacturers  to  pass  incomplete 
vehicles  with  incomplete  vehicle  documents  to 
secondary  manufacturers  who  complete  the 
installation.” 


assembling  of  components  into  the 
finished  motor  vehicle. 

(ii)  Controls  on  Manufacturers  of 
T  rai  lers 

It  is  reasonable  to  view  the  trailer 
manufacturer  as  “engaged  in”  (section 
216(1))  the  manufacturing  or  assembling 
of  the  tractor- trailer.The  trailer 
manufacturer  designs,  builds,  and 
assembles  a  complete  and  finished 
portion  of  the  tractor -trailer. Ail 
components  of  the  trailer — the  tires, 
axles,  flat  bed,  outsider  cover, 
aerodynamics — are  within  its  control 
and  are  part  of  its  assembling  process. 
The  trailer  manufacturer  sets  the  design 
specifications  that  affect  the  GHG 
emissions  attributable  to  pulling  the 
trailer.  It  commences  all  work  on  the 
trailer,  and  when  that  work  is  complete, 
nothing  more  is  to  be  done.  The  trailer 
is  a  finished  product.  With  respect  to 
the  trailer,  the  trailer  manufacturer  is 
analogous  to  the  manufacturer  of  the 
light  duty  vehicle,  specifying, 
controlling,  and  assembling  all  aspects 
of  the  product  from  inception  to 
completion.  GHG  emissions  attributable 
to  the  trailer  are  a  substantial  portion  of 
the  total  GHG  emissions  from  the 
tractor -trailer89  Moreover,  the  trailer 
manufacturer  is  not  analogous  to  the 
manufacturer  of  a  vehicle  part  or 
component,  like  a  tire  manufacturer,  or 
to  the  manufacturer  of  a  side  skirt.  The 
trailer  is  a  significant,  integral  part  of 
the  finished  motor  vehicle,  and  is 
essential  for  the  tractor  - 1  rai  I  erto  carry 
out  its  commercial  purpose.  See  80  FR 
401 70.  Although  it  is  true  that  another 
person  may  ultimately  hitch  the  trailer 
to  a  tractor  (which  might  be  viewed  as 
completing  assembly  of  the  tractor- 
trailer),  as  noted  above,  EPA  does  not 
believe  that  the  fact  that  one  person 
might  qualify  as  a  manufacturer,  due  to 
“assembling”  the  motor  vehicle, 
precludes  another  person  from 
qualifying  as  a  manufacturer,  due  to 
“manufacturing”  the  motor  vehicle. 
Given  that  section  216(1)  does  not 
restrict  motor  vehicle  manufacturers  to 
a  single  entity,  it  appears  to  be 
consistent  with  the  facts  and  the  Act  to 
consider  trailer  manufacturers^ 
persons  engaged  in  the  manufacture  of 
a  motor  vehicle. 

This  interpretation  of  section  216(1)  is 
also  reasonable  in  light  of  the  various 
provisions  noted  above  relating  to 
implementation  of  the  emissions 
standards — certification  under  section 
206,  prohibitions  on  entry  into 


89  The  reiative  contribution  of  trailer  controls 
depends  on  the  types  of  tractors  and  trailers,  as  well 
as  the  tier  of  standards  applicable;  however,  it  can 
be  approximately  one-thirdof  the  total  reduction 
achievable  for  the  tractor -trailer. 


commerce  under  section  203,  warranty 
and  recall  under  section  207,  and 
recordkeeping/reporting  under  section 
208.  All  of  these  provisions  are 
naturally  applied  to  the  entity 
responsible  for  manufacturing  the 
trailer,  which  manufacturer  is  likewise 
responsible  for  its  GHG  emissions. 

TTMA  maintains  that  if  a  tractor- 
trailer  is  a  motor  vehicle,  then  only  the 
entity  connecting  the  trailer  to  the 
tractor  could  be  subject  to  regulation.90 
This  is  not  a  necessary  interpretation  of 
section  216(1),  as  explained  above. 
TTMA  does  not  discuss  that  provision, 
but  notes  that  other  provisions  refer  to 
“a”  manufacturer  (or,  in  one  instance, 
“the”  manufacturer),  and  maintains  that 
this  shows  that  only  a  single  entity  can 
be  a  manufacturer.  See  TTMA  Comment 
pp.  4-5,  citing  to  sections  206(a)(1), 
206(b),  207,  and  203(a).  This  reading  is 
not  compelled  by  the  statutory  text. 

First,  the  term  “manufacturer”  in  all  of 
these  provisions  necessarily  reflects  the 
underlying  definition  in  section  216(1), 
and  therefore  is  not  limited  to  a  single 
entity,  as  just  discussed.  Second,  the 
interpretation  makes  no  practical  sense. 
An  end  assembler  of  a  tractor  -  trai  leris 
not  in  a  position  to  certify  and  warrant 
performance  of  the  trailer,  given  that  the 
end-assemblerhas  no  control  over  how 
trailers  are  designed,  constructed,  or 
even  which  trailers  are  attached  to  the 
tractor.  It  makes  little  sense  for  the 
entity  least  able  to  control  the  outcome 
to  be  responsible  for  that  outcome.  The 
EPA  doubts  that  Congress  compelled 
such  an  ungainly  implementation 
mechanism,  especially  given  that  it  is 
well  known  that  vehicle  manufacture 
responsibility  in  the  heavy  duty  vehicle 
sector  is  divided,  and  given  further  that 
title  II  includes  requirements  for  EPA  to 
promulgate  emission  standards  for 
portions  of  vehicles. 

(iii)  Controls  on  Manufacturers  of  Glider 
Kits 

Application  of  these  same  principles 
indicate  that  a  glider  kit  manufacturer  is 
a  manufacturer  of  a  motor  vehicle  and, 
as  an  entity  responsible  for  assuring  that 
glider  vehicles  meet  the  Phase  2  vehicle 
emission  standards,  can  be  a  party  in 
the  certification  process  as  either  the 
certificate  holder  or  the  entity  which 
provides  essential  test  information  to 
the  glider  vehicle  manufacturer.  As 
noted  above,  glider  kits  include  the 
entire  tractor  chassis,  cab,  tires,  body, 
and  brakes.  Glider  kit  manufacturers 
thus  control  critical  elements  of  the 


90  Consequently,  the  essential  issue  here  is  not 
whether  EPA  can  Issue  and  implement  emission 
standards  for  trailers,  but  at  what  point  in  the 
implementation  process  those  standards  apply. 
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ultimate  vehicle’s  greenhouse  gas 
emissions,  in  particular,  all 
aerodynamic  features  and  all  emissions 
related  to  steer  tire  type.  Glider  kit 
manufacturers  would  therefore  be  the 
entity  generating  critical  GEM  inputs — 
at  the  least,  those  for  aerodynamics  and 
tires.  Glider  kit  manufacturers  also  often 
know  the  final  configuration  of  the 
glider  vehicle,  i.e.  the  type  of  engine  and 
transmission  which  the  final  assembler 
will  add  to  the  glider  kit.91  This  is 
because  the  typical  glider  kit  contains 
all  necessary  wiring,  and  it  is  necessary, 
in  turn,  for  the  glider  kit  manufacturer 
to  know  the  end  configuration  in  order 
to  wire  the  kit  properly.  Thus,  a 
manufacturer  of  a  glider  kit  can 
reasonably  be  viewed  as  a  manufacturer 
of  a  motor  vehicle  under  the  same  logic 
as  above:  There  can  be  multiple 
manufacturers  of  a  motor  vehicle;  the 
glider  kit  manufacturer  designs,  builds, 
and  assembles  a  substantial,  complete 
and  finished  portion  of  the  motor 
vehicle;  and  that  portion  contributes 
substantially  to  the  GHG  emissions  from 
the  ultimate  glider  vehicle.  A  glider  kit 
is  not  a  vehicle  part;  rather,  it  is  an 
assembled  truck  with  a  few  components 
missing. 

EPA  rules  have  long  provided 
provisions  establishing  responsibilities 
where  there  are  multiple  manufacturers 
of  motor  vehicles.  See  40  CFR  1037.620 
(responsibilities  for  multiple 
manufacturers),  40  CFR  1037.621 
(delegated  assembly),  and  40  CFR 
1037.622  (shipment  of  incomplete 
vehicles  to  secondary  vehicle 
manufacturers).  These  provisions,  in 
essence,  allow  manufacturers  to 
determine  among  themselves  as  to 
which  should  be  the  certificate  holder, 
and  then  assign  respective 
responsibilities  depending  on  that 
decision.  The  end  result  is  that 
incomplete  vehicles  cannot  be 
introduced  into  commerce  without  one 
of  the  manufacturers  being  the 
certificate  holder. 

Under  the  Phase  1  rules,  glider  kits 
are  considered  to  be  incomplete 
vehicles  which  may  be  introduced  into 
commerce  to  a  secondary  manufacturer 
for  final  assembly.  See  40  CFR 


91  PACCAR  indicated  in  its  comments  that 
manufacturers  of  giider  kits  may  not  know  all 
details  of  final  assembly.  Provisions  on  delegated 
assembly,  shipment  of  incomplete  vehicles  to 
secondary  manufacturers,  and  assembly 
instructions  for  secondary  vehicle  manufacturers 
allow  manufacturers  of  glider  kits  and  glider 
vehicles  to  apportion  responsibilities,  as 
appropriate,  including  responsibility  as  to  which 
entity  shall  be  the  certificate  holder.  See  40  CFR 
1037.130,  1037.621,  and  1037.622.  Our  point  here 
is  that  both  of  these  entities  are  manufacturers  of 
the  glider  motor  vehicle  and  therefore  that  both  are 
within  the  Act’s  requirements  for  certification  and 
testing. 


1037.622(b)(1)(i)  and  1037.801 
(definition  of  “vehicle”  and 
“incomplete  vehicle”)  of  the  Phase  1 
regulations  (76  FR  57421).  Note  that  40 
CFR  1037.622(b)(1)(i)  was  originally 
codified  as  40  CFR  1037.620(b)(1  )(i). 

EPA  is  expanding  somewhat  on  these 
provisions,  but  in  essence,  as  under 
Phase  1,  glider  kit  and  glider  vehicle 
manufacturers  could  operate  under 
delegated  assembly  provisions  whereby 
the  glider  kit  manufacturer  would  be  the 
certificate  holder.  See  40  CFR  1037.621 
of  the  final  regulations.  Glider  kit 
manufacturers  would  also  continue  to 
be  able  to  ship  uncertified  kits  to 
secondary  manufacturers,  and  the 
secondary  manufacturer  must  assemble 
the  vehicle  into  certifiable  condition.  40 
CFR  1037.622. 92 

(d)  Additional  Authorities  Supporting 
EPA’s  Actions 

Even  if,  against  our  view,  trailers  and 
glider  kits  are  not  considered  to  be 
“motor  vehicles,”  and  the  entities 
engaged  in  assembling  trailers  and 
glider  kits  are  not  considered  to  be 
manufacturers  of  motor  vehicles,  the 
Clean  Air  Act  still  provides  authority  for 
the  testing  requirements  adopted  here. 
Section  208  (a)  of  the  Act  authorizes 
EPA  to  require  “every  manufacturer  of 
new  motor  vehicle  or  engine  parts  or 
components”  to  “perform  tests  where 
such  testing  is  not  otherwise  reasonably 
available.”  This  testing  can  be  required 
to  “provide  information  the 
Administrator  may  reasonably  require  to 
determine  whether  the  manufacturer 
.  .  .  has  acted  or  is  acting  in  compliance 
with  this  part,”  which  includes  showing 
whether  or  not  the  parts  manufacturer  is 
engaged  in  conduct  which  can  cause  a 
prohibited  act.  Testing  would  be 
required  to  show  that  the  trailer  will 
conform  to  the  vehicle  emission 
standards.  In  addition,  testing  for  trailer 
manufacturers  would  be  necessary  here 
to  show  that  the  trailer  manufacturer  is 
not  causing  a  violation  of  the  combined 
tractor-trailerGHG  emission  standard 
either  by  manufacturing  a  trailer  which 
fails  to  comply  with  the  trailer  emission 
standards,  or  by  furnishing  a  trailer  to 
the  entity  assembling  tractor-trailers 
inconsistent  with  tractor -trailercertified 
condition.  Testing  for  glider  kit 
manufacturers  is  necessary  to  prevent  a 
glider  kit  manufacturer  furnishing  a 
glider  kit  inconsistent  with  the  tractor’s 
certified  condition.  In  this  regard,  we 
note  that  section  203  (a)(1 )  of  the  Act 


92  Under  this  provision  in  the  Phase  2  regulations, 
the  glider  kit  manufacturer  would  still  have  some 
responsibility  to  ensure  that  products  they 
introduce  into  U.S.  commerce  will  conform  with 
the  regulations  when  delivered  to  the  ultimate 
purchasers. 


not  only  prohibits  certain  acts,  but  also 
prohibits  “the  causing”  of  those  acts. 
Furnishing  a  trailer  not  meeting  the 
trailer  standard  would  cause  a  violation 
of  that  standard,  and  the  trailer 
manufacturer  would  be  liable  under 
section  203  (a)(1)  for  causing  the 
prohibited  act  to  occur.  Similarly,  a 
glider  kit  supplied  in  a  condition 
inconsistent  with  the  tractor  standard 
would  cause  the  manufacturer  of  the 
glider  vehicle  to  violate  the  GHG 
emission  standard,  so  the  glider  kit 
manufacturer  would  be  similarly  liable 
under  section  203  (a)(1 )  for  causing  that 
prohibited  act  to  occur. 

In  addition,  section  203  (a)(3)(B) 
prohibits  use  of  ‘defeat  devices’ — which 
include  “any  part  or  component 
intended  for  use  with,  or  as  part  of,  any 
motor  vehicle  .  .  .  where  a  principal 
effect  of  the  part  or  component  is  to  .  .  . 
defeat .  .  .  any  .  .  .  element  of  design 
installed  .  .  .  in  a  motor  vehicle” 
otherwise  in  compliance  with  emission 
standards.  Manufacturing  or  installing  a 
trailer  not  meeting  the  trailer  emission 
standard  could  thus  be  a  defeat  device 
causing  a  violation  of  the  emission 
standard.  Similarly,  a  glider  kit 
manufacturer  furnishing  a  glider  kit  in 
a  configuration  that  would  not  meet  the 
tractor  standard  when  the  specified 
engine,  transmission,  and  axle  are 
installed  would  likewise  cause  a 
violation  of  the  tractor  emission 
standard.  For  example,  providing  a 
tractor  with  a  coefficient  of  drag  or  tire 
rolling  resistance  level  inconsistent  with 
tractor  certified  condition  would  be  a 
violation  of  the  Act  because  it  would 
cause  the  glider  vehicle  assembler  to 
introduce  into  commerce  a  new  tractor 
that  is  not  covered  by  a  valid  certificate 
of  conformity.  Daimler  argued  in  its 
comments  that  a  glider  kit  would  not  be 
a  defeat  device  because  glider  vehicles 
use  older  engines  which  are  more  fuel 
efficient  since  they  are  not  meeting  the 
more  rigorous  standards  for  criteria 
pollutant  emissions.  (Daimler  Truck 
Comment,  April  1, 2016,  p.  5).  However, 
the  glider  kit  would  be  a  defeat  device 
with  respect  to  the  tractor  vehicle 
standard,  not  the  separate  engine 
standard.  A  non-conformingglider  kit 
would  adversely  affect  compliance  with 
the  vehicle  standard,  as  just  explained. 
Furthermore,  as  explained  in  RTC 
Section  14.2,  Daimler  is  incorrect  that 
glider  vehicles  are  more  fuel  efficient 
than  Phase  1  2017  and  later  vehicles, 
much  less  Phase  2  vehicles. 

In  the  memorandum  accompanying 
the  Notice  of  Data  Availability,  EPA 
solicited  comment  on  adopting 
additional  regulations  based  on  these 
principles.  EPA  has  decided  not  to 
adopt  those  provisions,  but  again  notes 
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that  the  authorities  in  CAA  sections  208 
and  203  support  the  actions  EPA  is 
taking  here  with  respect  to  trailer  and 
glider  kit  testing. 

(e)  Standards  for  Gl  ider  Veh icles  and 
Lead  Time  for  Those  Standards 

At  proposal,  EPA  indicated  that 
engines  used  in  glider  vehicles  are  to  be 
certified  to  standards  for  the  model  year 
in  which  these  vehicles  are  assembled. 
80  FR  40528.  This  action  is  well  within 
the  agency’s  legal  authority.  As  noted 
above,  the  Act’s  definition  of  “new 
motor  vehicle  engine,’’  includes  any 
“engine  in  a  new  motor  vehicle” 
without  regard  to  whether  or  not  the 
engine  was  previously  used.  Given  the 
Act’s  purpose  of  controlling  emissions 
of  air  pollutants  from  motor  vehicle 
engines,  with  special  concern  for 
pollutant  emissions  from  heavy-duty 
engines  (see,  e.g.,  section  202(a)(3)(A) 
and  (B)),  it  is  reasonable  to  require 
engines  placed  in  newly -assembled 
vehicles  to  meet  the  same  standards  as 
all  other  engines  in  new  motor  vehicles. 
Put  another  way,  it  is  both  consistent 
with  the  plain  language  of  the  Act  and 
reasonable  and  equitable  for  the  engines 
in  “new  trucks”  (see Section  I.E.(1)(a) 
above)  to  meet  the  emission  standards 
for  all  other  engines  installed  in  new 
trucks. 

Daimler  challenged  this  aspect  of 
EPA’s  proposal,  maintaining  that  it 
amounted  to  regulation  of  vehicle 
rebuilding,  which  (according  to  the 
commenter)  is  beyond  EPA’s  authority. 
Comments  of  Daimler,  p.  123; 

Comments  of  Daimler  T rucks  (Apri  I  1 , 
2016)  p.  3.  This  comment  is  misplaced. 
The  EPA  has  authority  to  regulate 
emissions  of  pollutants  from  engines 
installed  in  new  motor  vehicles.  As 
explained  in  subsection  (a)  above,  glider 
vehicles  are  new  motor  vehicles.  As  also 
explained  above,  the  Act’s  definition  of 
“new  motor  vehicle  engine”  includes 
any  “engine  in  a  new  motor  vehicle” 
without  regard  to  whether  or  not  the 
engine  was  previously  used.  CAA 
section  216(3).  Consequently,  a 
previously  used  engine  installed  in  a 
glider  vehicle  is  within  EPA’s  multiple 
authorities.  See  CAA  sections  202(a)(1 ) 
(GHGs),  202(a)(3)(A)  and  (B)(ii) 
(hydrocarbon,  CO,  PM  and  NOx  from 
heavy -dutyvehicles  or  engines),  and 
202(a)(3)(D)  (pollutants  from  rebuilt 
heavy  duty  engines).93 


93  Comments  from,  e.g.  Mondial  and  MEM  A  made 
clear  that  all  of  the  donor  engines  installed  in  glider 
vehicles  are  rebuilt.  See  also  http://www.tr ticking 
info,  com  /a  rticle/story/201 3/04/the-return  -of-the- 
glider.aspx  (“1999  to  2002-modeldiesels  were 
known  for  reliability,  longevity  and  good  fuel 
mileage.  Fitzgerald  favors  Detroit's  12.7-!iterSeries 
60  from  that  era,  but  also  installs  pre-EGR14- liter 


As  explained  in  more  detail  in 
Section  XI I  LB,  the  final  rule  requires 
that  as  of  January  1,  2017,  glider  kit  and 
glider  vehicle  production  involving 
engines  not  meeting  criteria  pollutant 
standards  corresponding  to  the  year  of 
glider  vehicle  assembly  be  allowed  at 
the  highest  annual  production  for  any 
year  from  2010  to  2014.  See  section 
1037.1 50(t)(3).  (Certain  exceptions  to 
this  are  explained  in  Section  XII I.B.) 
The  rule  further  requires  that  as  of 
January  1, 2018,  engines  in  glider 
vehicles  meet  criteria  pollutant 
standards  and  GHG  standards 
corresponding  to  the  year  of  the  glider 
vehicle  assembly,  but  allowing  certain 
small  businesses  to  introduce  into 
commerce  vehicles  with  engines 
meeting  criteria  pollutant  standards 
corresponding  to  the  year  of  the  engine 
for  up  to  300  vehicles  per  year,  or  up  to 
the  highest  annual  production  volume 
for  calendar  years  2010  to  2014, 
whichever  is  less.  Section 
1037.1 50(t)(1  )(i i )  (again  subject  to 
various  exceptions  explained  in  Section 
Xlll.B).  Glider  vehicles  using  these 
exempted  engines  will  not  be  subject  to 
the  Phase  1  GHG  veh icle  standards,  but 
will  be  subject  to  the  Phase  2  vehicle 
standards  beginning  with  MY  2021.  As 
explained  in  Section  Xlll.B,  there  are 
compelling  environmental  reasons  for 
taking  these  actions  in  this  time  frame. 

With  regard  to  the  issue  of  lead  time, 
EPA  indicated  at  proposal  that  the 
agency  has  long  since  justified  the 
criteria  pollutant  standards  for  engines 
installed  in  glider  kits.  80  FR 40528. 
EPA  further  proposed  that  engines 
installed  in  glider  vehicles  meet  the 
emission  standard  for  the  year  of  glider 
vehicle  assembly,  as  of  January  1 , 2018 
and  solicited  comment  on  an  earlier 
effective  date.  Id.  at  40529.  The  agency 
noted  that  CAA  section  202(a)(3)(D)94 
requires  that  standards  for  rebuilt 
heavy  -dutyengines  take  effect  “after  a 
period  .  .  .  necessary  to  permit  the 
development  and  appi  ication  of  the 
requisite  control  measures.”  Here,  no 
time  is  needed  to  develop  and  apply 
requisite  control  measures  for  criteria 
pollutants  because  compliant  engines 
are  immediately  available.  In  fact, 
manufacturers  of  compliant  engines, 
and  dealers  of  trucks  containing  those 
compliant  engines,  commented  that 
they  are  disadvantaged  by 
manufacturing  more  costly  compliant 


Cummins  and  15- 1  IterCaterp i i far  diesels.  All  are 
rebuilt..  .  .”). 

94  The  engine  rebuilding  authority  of  section 
202(a)(3)(D)  includes  removal  of  an  engine  from  the 
donor  vehicle.  See 40  CFR  86.004-40  and  62  FR 
54702  (Oct.  21,  1997).  EPA  interprets  this  language 
as  including  installation  of  the  removed  engine  into 
aglider  kit,  thereby  assembling  a  glider  vehicle. 


engines  while  glider  vehicles  avoid 
using  those  engines.  Not  only  are 
compliant  engines  immediately 
available,  but  (as  commenters  warned) 
there  can  be  risk  of  massive  pre-buys. 
Moreover,  EPA  does  not  envision  that 
glider  manufacturers  will  actually 
modify  the  older  engines  to  meet  the 
applicablestandards.  Rather,  they  will 
either  choose  from  the  many  compliant 
engines  available  today,  or  they  will 
seek  to  qualify  under  other  flexibilities 
provided  in  the  final  rule.  See  Section 
XIILB.  Given  that  compliant  engines  are 
immediately  available,  the  flexibilities 
provided  in  the  final  rule  for  continued 
use  of  donor  engines  for  traditional 
glider  vehicle  functions  and  by  small 
businesses,  and  the  need  to 
expeditiously  prevent  further 
perpetuation  of  use  of  heavily  polluting 
engines,  EPA  sees  a  need  to  begin 
constraining  this  practice  on  January  1 , 
2017.  However,  the  final  rule  is  merely 
capping  glider  production  using  higher- 
polluting  engines  in  2017  at  2010-2014 
production  levels,  which  would  allow 
for  the  production  of  thousands  of  glider 
vehicles  using  these  higher  polluting 
engines,  and  unlimited  production  of 
glider  vehicles  using  less  polluting 
engines. 

Various  commenters,  however,  argued 
that  the  EPA  must  provide  four  years 
lead-timeand  three-yearstability 
pursuant  to  section  202(a)(3)(C)  of  the 
Act,  which  applies  to  regulations  for 
criteria  pollutant  emissions  from  heavy 
duty  vehicles  or  engines.  For  criteria 
pollutant  standards,  CAA  section 
202(a)(3)(C)  establishes  lead  time  and 
stability  requirements  for  “[a]ny 
standard  promulgated  or  revised  under 
this  paragraph  and  applicable  to  classes 
or  categories  of  heavy  duty  vehicles  or 
engines.”  In  this  rule,  EPA  is  generally 
requiring  large  manufacturers  of  glider 
vehicles  to  use  engines  that  meet  the 
standards  for  the  model  year  in  which 
a  vehicle  is  manufactured.  EPA  is  not 
promulgating  new  criteria  pollutant 
standards.  The  NOx  and  PM  standards 
that  apply  to  heavy  duty  engines  were 
promulgated  in  2001. 

We  are  not  amending  these  provisions 
or  promulgating  new  criteria  pollutant 
standards  for  heavy  duty  engines  here. 
EPA  interprets  the  phrase  “classes  or 
categories  of  heavy  duty  vehicles  or 
engines”  in  CAA  section  202(a)(3)(C)  to 
refer  to  categories  of  vehicles 
established  according  to  features  such  as 
their  weight,  functional  type,  (e.g. 
tractor,  vocational  vehicle,  or  pickup 
truck)  or  engine  cycle  (spark- ignitionor 
compression  -  ignition), or  weight  class  of 
the  vehicle  into  which  an  engine  is 
installed  (LHD,  MHD,  or  HHD).  EPA  has 
established  several  different  categories 
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of  heavy  duty  vehicles  (distinguished  by 
gross  vehicle  weight,  engine-cycle, and 
other  criteria  related  to  the  vehicles’ 
intended  purpose)  and  is  establishing  in 
this  rule  GHG  standards  applicable  to 
each  category.95  By  contrast,  a  “glider 
vehicle”  is  defined  not  by  its  weight  or 
function  but  by  its  method  of 
manufacture.  A  Class  8  tractor  glider 
vehicle  serves  exactly  the  same  function 
and  market  as  a  Class  8  tractor 
manufactured  by  another  manufacturer. 
Similarly,  rebuilt  engines  installed  in 
glider  vehicles  (i.e.  donor  engines)  are 
not  distinguished  by  engine  cycle,  but 
rather  serve  the  same  function  and 
market  as  any  other  H  HD  or  M HD 
engine.  Thus,  EPA  considers  “glider 
vehicles”  to  be  a  description  of  a 
method  of  manufacturing  new  motor 
vehicles,  not  a  description  of  a  separate 
“class  or  category”  of  heavy  duty 
vehicles  or  engines.  Consequently,  EPA 
is  not  adopting  new  standards  for  a  class 
or  category  of  heavy  duty  engines 
within  the  meaning  of  section 
202(a)(3)(C)  of  the  Act. 

EPA  believes  this  approach  is  most 
consistent  with  the  statutory  language 
and  the  goals  of  the  Clean  Air  Act.  The 
date  of  promulgation  of  the  criteria 
pollutant  standards  was  2001 .  There  has 
been  plenty  of  lead  time  for  the  criteria 
pollutant  standards  and  as  a  result, 
manufacturers  of  glider  vehicles  have 
many  options  for  compliant  engines  that 
are  available  on  the  market  today— just 
as  manufacturers  of  other  new  heavy- 
duty  vehicles  do.  We  are  even  providing 
additional  compliance  flexibilities  to 
glider  manufacturers  in  recognition  of 
the  historic  practice  of  salvaging  a  small 
number  of  engines  from  vehicles 
involved  in  crashes.  See  Section  XI I  LB. 
We  do  not  believe  that  Congress 
intended  to  allow  changes  in  how  motor 
vehicles  are  manufactured  to  be  a  means 
of  avoiding  existing,  applicable  engine 
standards.  Obviously,  any  industry 
attempts  to  avoid  or  circumvent 
standards  will  not  become  apparent 
until  the  standards  begin  to  apply.  The 
commenters’  interpretation  would 
effectively  preclude  EPA  from  curbing 
many  types  of  avoidance,  however 
dangerous,  until  at  least  four  years  from 
detection. 

As  to  Daimler’s  further  argument  that 
the  lead  time  provisions  in  section 
202(3)(C)  not  only  apply  but  also  must 
trump  those  specifically  applicable  to 
heavy  duty  engine  rebuilding,  the  usual 
rule  of  construction  is  that  the  more 
specific  provision  controls.  See,  e.g . 
HCSC-Laundry  v.  U.S.,  450  U.S.1,  6 


95  Note,  however,  the  Phase  2  GHG  standards  for 
tractors  and  vocational  vehicles  do  not  apply  until 
MY  2021. 


(1981 ).  Daimler’s  further  argument  that 
section  202(a)(3)(C)  lead  time  provisions 
also  apply  to  engine  rebuilding  because 
those  provisions  fall  within  the  same 
paragraph  would  render  the  separate 
lead  time  provisions  for  engine 
rebuilding  a  virtual  nullity.  The  sense  of 
the  provision  is  that  Congress  intended 
there  to  be  independent  lead  time 
consideration  for  the  distinct  practice  of 
engine  rebuilding.  In  any  case,  as  just 
explained,  it  is  EPA’s  view  that  section 
202(a)(3)(C)  does  not  apply  here. 

(2)  NHTSA  Authority 

The  Energy  Policy  and  Conservation 
Act  (EPCA)  of  1975  mandates  a 
regulatory  program  for  motor  vehicle 
fuel  economy  to  meet  the  various  facets 
of  the  need  to  conserve  energy.  In 
December  2007,  Congress  enacted  the 
Energy  Independence  and  Security  Act 
(EISA),  amending  EPCA  to  require, 
among  other  things,  the  creation  of  a 
medium -and  heavy -dutyfuel  efficiency 
program  for  the  first  time. 

Statutory  authority  for  the  fuel 
consumption  standards  in  this  final  rule 
is  found  in  EISA  section  103,  49  U.S.C. 
32902(k).  This  section  authorizes  a  fuel 
efficiency  improvement  program, 
designed  to  achieve  the  maximum 
feasible  improvement  to  be  created  for 
commercial  medium -and  heavy-duty 
on-highwayvehiclesand  work  trucks,  to 
include  appropriate  test  methods, 
measurement  metrics,  standards,  and 
compliance  and  enforcement  protocols 
that  are  appropriate,  cost- effect iveand 
technologically  feasible. 

NHTSA  has  responsibility  for  fuel 
economy  and  consumption  standards, 
and  assures  compliance  with  EISA 
through  rulemaking,  including 
stan  dard  -  set t  i  ng ;tech  n  i  cal  rev  i  ews, 
auditsand  studies;  investigations;  and 
enforcement  of  implementing 
regulations  including  penalty  actions. 
This  rule  continues  to  fulfill  the 
requirements  of  section  103  of  EISA, 
which  instructs  NHTSA  to  create  a  fuel 
efficiency  improvement  program  for 
“commercial  medium -and  heavy-duty 
on-highwayvehiclesand  work  trucks” 
by  rulemaking,  which  is  to  include 
standards,  test  methods,  measurement 
metrics,  and  enforcement  protocols.  See 
49  U.S.C.  32902(k)(2). 

Congress  directed  that  the  standards, 
test  methods,  measurement  metrics,  and 
compliance  and  enforcement  protocols 
be  “appropriate,  cost -effective, and 
technologically  feasible”  for  the 
vehicles  to  be  regulated,  while 
achieving  the  “maximum  feasible 
improvement”  in  fuel  efficiency. 

NHTSA  has  broad  discretion  to  balance 
the  statutory  factors  in  section  103  in 
developing  fuel  consumption  standards 


to  achieve  the  maximum  feasible 
improvement. 

As  discussed  in  the  Phase  1  final  rule, 
NHTSA  has  determined  that  the  five 
year  statutory  limit  on  average  fuel 
economy  standards  that  applies  to 
passengers  and  light  trucks  is  not 
applicable  to  the  HD  vehicle  and  engine 
standards.  Asa  result,  the  Phase  1  HD 
engine  and  vehicle  standards  remain  in 
effect  indefinitely  at  their  2018  or  2019 
MY  levels  until  amended  by  a  future 
rulemaking  action.  As  was 
contemplated  in  that  rule,  NHTSA  is 
finalizing  a  Phase  2  rulemaking  action. 
Therefore,  the  Phase  1  standards  will 
not  remain  in  effect  at  their  2018  or 
2019  MY  levels  indefinitely;  they  will 
remain  in  effect  until  the  MY  Phase  2 
standards  begin.  In  accordance  with 
section  103  of  EISA,  NHTSA  will  ensure 
that  not  less  than  four  full  MYs  of 
regulatory  lead-timeand  three  full  MYs 
of  regulatory  stability  are  provided  for 
in  the  Phase  2  standards. 

With  respect  to  the  proposal,  many 
stakeholders  opined  in  their  comments 
as  to  NHTSA’s  legal  authority  to  issue 
the  Phase  2  medium -and  heavy-duty 
standards  (Phase  2  standards),  in  whole 
or  in  part.  NHTSA  addresses  these 
comments  in  the  following  discussion. 

Allison  Transmission,  Inc.  (Allison) 
questioned  NHTSA’s  authority  to  issue 
the  Phase  2  Standards.  Allison  stated 
that  the  Energy  Independence  and 
Security  Act  of  2007  (EISA)96  directs 
NHTSA  to  undertake  “a  rulemaking 
proceeding,”  (emphasis added) 
predicated  on  a  study  by  the  National 
Academy  of  Sciences  (NAS).  Allison 
and  the  Truck  Trailer  Manufacturers 
Association  (TTM  A)  asserted  that 
because  NAS  has  published  a  study  on 
medium-and  heavy  duty  vehicles  and 
NHTSA  promulgated  the  Phase  1 
medium-and  heavy -dutyvehicle 
standards  (Phase  1  standards),  NAS  and 
NHTSA  have  fulfilled  their  statutory 
duties  under  EISA.  Thus,  Allison  stated, 
NHTSA  has  no  authority  to  issue 
standards  beyond  the  Phase  1  standards. 

NHTSA  maintains  that  EISA  allows 
the  agency  to  promulgate  medium-and 
heavy  duty  fuel  efficiency  standards 
beyond  the  Phase  1  standards.  EISA 
states  that  NHTSA:97 

by  regulation,  shall  determine  in  a 
rulemaking  proceeding  how  to  implement  a 
commercial  medium-and  heavy-dutyon- 
highway  vehicle  and  work  truck  fuel 


96  Public  Law  110-140,  121  Stat.  1492.  (December 
19,  2007). 

97  By  delegation  at  49  CFR  1.95(a).  For  purposes 
of  this  NPRM,  grants  of  authority  from  EISA  to  the 
Secretary  of  Transportation  regarding  fuel  efficiency 
will  be  referred  to  as  grants  of  authority  to  NHTSA, 
as  NHTSA  has  been  delegated  the  authority  to 
implement  these  programs. 
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efficiency  program  designed  to  achieve  the 
maximum  feasible  improvement,  and  shall 
adopt  and  implement  appropriate  test 
methods,  measurement  metrics,  fuel 
economy  standards,  and  compliance  and 
enforcement  protocols  .  .  .for  commercial 
medium-and  heavy-dutyon -highway 
vehicles  and  work  trucks.98 

Allison  equates  the  process  by  which 
Congress  specified  NHTSA  promulgate 
standards — a  rulemaking  proceeding — 
to  mean  a  limitation  or  constraint  on 
NHTSA’s  ability  to  create,  amend,  or 
update  the  medium-and  heavy  duty 
fuel  efficiency  program,  NHTSA 
believes  the  charge  in  49  U.S.C. 
32902(k)(2)  discusses  “a  rulemaking 
proceeding”  only  insofar  as  the  statute 
specifies  the  process  by  which  NHTSA 
would  create  a  medium-and  heavy-duty 
on-highwayvehicleand  work  truck  fuel 
efficiency  improvement  program  and  its 
associated  standards. 

Allison  and  TTMA  commented  that 
EISA  only  refers  to  an  initial  NAS  study, 
meaning  EISA  only  specified  that 
N  HTSA  issue  one  set  of  standards  based 
on  that  study.  As  NHTSA  stated  in  the 
NPRM,  EISA  requires  NAS  to  issue 
updates  to  the  initial  report  every  five 
years  through  2025."  With  that  in 
mind,  NAS  issued  an  interim  version  of 
its  first  update  to  inform  the  Phase  2 
NPRM.  EISA’s  requirement  that  NAS 
update  its  initial  report,  which 
examines  existing  and  potential  fuel 
efficiency  technologies  that  can 
practically  be  integrated  into  medium- 
and  heavy -duty vehicles,  is  consistent 
with  the  conclusion  that  EISA  intended 
the  medium-and  heavy -dutystandards 
to  function  as  part  of  an  ongoing 
program 100  and  not  a  single  rulemaking. 

Allison  also  noted  that  the  language 
in  EISA  discussing  lead  time  and 
stability  refers  to  a  single  medium-and 
heavy-dutyon  -highwayvehicle  and 
work  truck  fuel  economy  standard.101 
NHTSA  believes  the  language 
highlighted  by  Allison  serves  the 
purpose  of  noting  that  each  medium- 
and  heavy -dutysegment  standard 
included  in  its  program  shall  have  the 
requisite  amount  of  lead-timeand 
stability.  As  discussed  in  49  U.S.C. 


98  Public  Law  110-140,  121  Stat.  1492,  Section 
108.  Codified  at  49  U.S.C.  32902(k)(2). 

"80  FR 40512  (July  13,  2015). 

100  .  .  the  Secretary  .  .  .  shall  determine  in  a 

rulemaking  proceeding  how  to  implement  a 
commercial  medium-and  heavy-dutyon  -  highway 
vehicle  and  work  truck  fuel  efficiency  program 
designed  to  achieve  the  maximum  feasible 
improvement .  .  49  U.S.C.  42902(k)(2). 

101  49  U.S.C.  32902(k)(3)  states  that,  “The 
commercial  medium-and  heavy-dutyon  -  highway 
vehicle  and  work  truck  fuel  economy  standard 
adopted  pursuant  to  this  subsection  shall  provide 
not  less  than — (A)  4  full  model  years  of  regulatory 
lead -time;and  (B)  3  full  model  years  of  regulatory 
stability.” 


32902(k)(2),  “[t]he  Secretary  may 
prescribe  separate  standards  for 
different  classes  of  vehicles  .  .  .”  Since 
NHTSA  has  elected  to  set  standards  for 
particular  classes  of  vehicles,  this 
language  ensures  each  particular 
standard  shall  have  the  appropriate 
lead-timeand  stability  required  by 
EISA. 

TTMA  asserted  that  NHTSA  has  no 
more  than  24  months  from  the 
completion  of  the  NAS  study  to  issue 
regulations  related  to  the  medium-and 
heavy -duty  prog  ram  and  therefore 
regulations  issued  after  2013  “lack 
congressional  authorization.”  This 
argument  significantly  misinterprets  the 
Congressional  purpose  of  this  provision. 
Section  32902(k)(2)  requires  that,  24 
months  after  the  completion  of  the  NAS 
study,  NHTSA  begin  implementing 
through  a  rulemaking  proceeding  a 
commercial  medium-and  heavy-duty 
on -highwayvehicle  and  work  truck  fuel 
efficiency  improvement  program. 
Congress  therefore  authorized  NHTSA 
to  implement  through  rulemaking  a 
“program,”  which  the  dictionary 
defines  as  “a  plan  of  things  that  are 
done  in  order  to  achieve  a  specific 
result.”102  Contrary  to  TTMA’s 
assertion,  Congress  did  not  limit 
N  HTSA  to  the  establishment  of  one  set 
of  regulations,  nor  did  it  in  any  way 
limit  NHTSA’s  ability  to  update  and 
revise  this  program.  The  purpose  of  the 
24  month  period  was  simply  to  ensure 
that  NHTSA  exercised  this  authority 
expeditiously  after  the  NAS  study, 
which  NHTSA  accomplished  by 
implementing  the  first  phase  of  its  fuel 
efficiency  program  in  201 1.103  Today’s 
rulemaking  merely  continues  this 
program  and  clearly  comports  with  the 
statutory  language  in  49  U.S.C. 

32902(k).  Further,  the  specific  result 
sought  by  Congress  in  establishing  the 
medium-and  heavy -duty fuel  efficiency 
program  was  a  program  focused  on 
continuing  fuel  efficiency 
improvements.  Specifically,  Congress 
emphasized  that  the  fuel  efficiency 
program  created  by  NHTSA  be 
“designed  to  achieve  the  maximum 
feasible  improvement,”  allowing 
NHTSA  to  ensure  the  regulations 
implemented  throughout  the  program 
encourage  regulated  entities  to  achieve 
the  maximum  feasible  improvements. 
Congress  did  not  limit,  restrict,  or 
otherwise  suggest  that  the  phrase 
“designed  to  achieve  the  maximum 
feasible  improvement”  be  confined  to 
the  issuance  of  one  set  of  standards. 


102  “Program.”  Merriam- Webster (20 16  http:// 
www.  merriam-webster.  com/dictionary/program 
(last  accessed  July  19,  2016). 

103  76  FR  5701 6  (September  1 5,  201 1 ). 


NHTSA  actions  are,  therefore,  clearly 
consistent  with  the  authority  conferred 
upon  it  in  49  U.S.C.  32902(k). 

POP  Diesel  stated  that  the  word 
“fuel”  has  not  been  defined  by 
Congress,  and  therefore  NHTSA  should 
use  its  authority  to  define  the  term 
“fuel”  as  “fossil  fuel,”  allowing  the 
agencies  to  assess  fuel  efficiency  based 
on  the  carbon  content  of  the  fuels  used 
in  an  engine  or  vehicle.  Congress  has 
already  defined  the  term  “fuel”  in  49 
U.S.C.  32901  (a)(10)as gasoline,  diesel 
oil,  or  other  liquid  or  gaseous  fuel  that 
the  Secretary  decides  to  include.  As 
Congress  has  already  spoken  to  the 
definition  of  fuel,  it  would  be 
inappropriate  for  the  agency  to  redefine 
“fuel”  as  “fossil  fuel.” 

Additionally,  POP  Diesel  asserted  that 
NHTSA’s  metric  for  measuring  fuel 
efficiency  is  contrary  to  the  mandate  in 
EISA.  Specifically,  POP  Diesel  stated 
that  many  dictionaries  define 
“efficiency”  as  a  ratio  of  work 
performed  to  the  amount  of  energy  used, 
and  NHTSA’s  load  specific  fuel 
consumption  metric  runs  afoul  of  the 
plain  meaning  of  statute  the  Phase  2 
program  implements.  POP  Diesel  noted 
that  Congressional  debate  surrounding 
what  is  now  codified  at  49  U.S.C. 
32902(k)(2)  included  a  discussion  that 
envisioned  NHTSA  and  EPA  having 
separate  regulations,  despite  having 
overlapping  jurisdiction. 

NHTSA  continues  to  believe  its  use  of 
load  specific  fuel  consumption  is  an 
appropriate  metric  for  assessing  fuel 
efficiency  as  mandated  by  Congress.  49 
U.S.C.  32902(k)(2)  states,  as  POP  Diesel 
noted,  that  NHTSA  shall  develop  a 
medium-and  heavy -dutyfuel  efficiency 
program.  The  section  further  states  that 
NHTSA”.  .  .  shall  adopt  and 
implement  appropriate  test  methods 
[and]  measurement  metrics  ...  for 
commercial  medium-and  heavy-duty 
on-highwayvehicles  and  work  trucks.” 
in  the  Phase  1  rulemaking,  NHTSA, 
aided  by  the  National  Academies  of 
Sciences  (NAS)  report,  assessed 
potential  metrics  for  evaluating  fuel 
efficiency.  NHTSA  found  that  fuel 
economy  would  not  be  an  appropriate 
metric  for  medium-and  heavy-duty 
vehicles.  Instead,  NHTSA  chose  a 
metric  that  considers  the  amount  of  fuel 
consumed  when  moving  a  ton  of  freight 
(i.e.,  performing  work).104  This  metric, 
delegated  by  Congress  to  NHTSA  to 
formulate,  is  not  precluded  by  the  text 
of  the  statute.  It  is  a  reasonable  way  by 
which  to  measure  fuel  efficiency  for  a 
program  designed  to  reduce  fuel 
consumption. 


104  See:  75  FR  74180  (November  30,  2010). 
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(a)  NHTSA’s  Authority  To  Regulate 
Trailers 

As  contemplated  in  the  Phase  1 
proposed  and  final  rules,  the  agencies 
proposed  standards  for  trailers  in  the 
Phase  2  rulemaking.  Because  Phase  1 
did  not  include  standards  for  trailers, 
NHTSA  did  not  discuss  its  authority  for 
regulating  them  in  the  proposed  or  final 
rules;  that  authority  is  described  here. 

NHTSA  is  finalizing  fuel  efficiency 
standards  applicable  to  heavy-duty 
trailers  as  part  of  the  Phase  2  program. 
NHTSA  received  several  comments  on 
the  proposal  relating  to  the  agency’s 
statutory  authority  to  issue  standards  for 
trai  lers  as  part  of  the  Phase  2  program. 

In  particular,  TTMA  commented  that 
NHTSA  does  not  have  the  authority  to 
regulate  trailers  as  part  of  the  medium  - 
and  heavy -dutystandards.  TTMA  took 
issue  with  N  HTSA’s  use  of  the  National 
T raffic  and  Motor  Vehicle  Safety  Act  as 
an  aid  in  defining  an  undefined  term  in 
EISA.  Additionally,  TTMA  stated  that 
EISA’s  use  of  GVWR  instead  of  gross 
combination  weight  rating  (GCWR)  to 
define  the  vehicles  subject  to  these 
regulations  was  intended  to  exclude 
trailers  from  the  regulation. 

As  stated  in  the  proposal,  EISA 
directs  NHTSA  to  “determine  in  a 
rulemaking  proceeding  how  to 
implement  a  commercial  medium-and 
heavy-dutyon-highwayvehicleand 
work  truck  fuel  efficiency  improvement 
program  designed  to  achieve  the 
maximum  feasible  improvement 
.  .  .  105  EISA  defines  a  commercial 

medium-and  heavy -dutyon- highway 
vehicle  to  mean  “an  on-highwayvehicle 
with  a  GVWR  of  10,000  lbs  or  more.’’  A 
“work  truck’’  is  defined  as  a  vehicle 
between  8,500  and  10,000  lbs  GVWR 
that  is  not  an  MDPV.  These  definitions 
do  not  explicitly  exclude  trailers,  in 
contrast  to  MDPVs.  Because  Congress 
did  not  act  to  exclude  trailers  when 
defining  these  terms  by  GVWRs,  despite 
demonstrating  the  ability  to  exclude 
MDPVs,  it  is  reasonable  to  interpret  the 
provision  to  include  them. 

Both  the  tractor  and  the  trailer  are 
vehicles  subject  to  regulation  by  NHTSA 
in  the  Phase  2  program.  Although  EISA 
does  not  define  the  term  “vehicle,” 

N  HTSA’s  authority  to  regulate  motor 
vehicles  under  its  organic  statute,  the 
Motor  Vehicle  Safety  Act  (“Safety  Act”), 
does.  The  Safety  Act  defines  a  motor 
vehicle  as  “a  vehicle  driven  or  drawn  by 
mechanical  power  and  manufactured 
primarily  for  use  on  public  streets, 
roads,  and  highways.  .  .  .”  106  NHTSA 
clearly  has  authority  to  regulate  trailers 


105  49  U.S.C.  42902(k)(2). 

106  49  U.S.C.  30102(a)(6). 


under  this  Act  as  they  are  vehicles  that 
are  drawn  by  mechanical  power — in  this 
instance,  a  tractor  engine — and  NHTSA 
has  exercised  that  authority  numerous 
times.107  Given  the  absence  of  any 
apparent  contrary  intent  on  the  part  of 
Congress  in  EISA,  NHTSA  believes  it  is 
reasonable  to  interpret  the  term 
“vehicle”  as  used  in  the  EISA 
definitions  to  have  a  similar  meaning 
that  includes  trailers. 

Additionally,  it  is  worth  noting  that 
the  dictionary  definition  of  “vehicle”  is 
“a  machine  used  to  transport  goods  or 
persons  from  one  location  to 
another.” 108  A  trailer  is  a  machine 
designed  for  the  purpose  of  transporting 
goods.  With  these  foregoing 
considerations  in  mind,  NHTSA 
interprets  its  authority  to  regulate 
commercial  medium-and  heavy-duty 
on-highwayvehicles,  including  trailers. 

TTMA  pointed  to  language  in  the 
Phase  1  NPRM  where  the  agencies 
stated  that  GCWR  included  the  weight 
of  a  loaded  trailer  and  the  vehicle  itself. 
TTMA  interprets  this  language  to  mean 
that  standards  applicable  to  vehicles 
defined  by  GVWR  must  inherently 
exclude  trailers.  The  language  TTMA 
cited  is  a  clarification  from  a  footnote  in 
an  introductory  section  describing  the 
heavy-dutytrucking  industry.  This 
statement  was  not  a  statement  of 
N HTSA’s  legal  authority  over  medium- 
and  heavy -duty  vehicles.  NHTSA 
continues  to  believe  a  trailer  is  a  vehicle 
under  EISA  if  its  GVWR  fits  within  the 
definitions  in  49  U.S.C.  32901(a),  and  is 
therefore  subject  to  N HTSA’s  applicable 
fuel  efficiency  regulations. 

Finally,  in  a  comment  on  the  Notice 
of  Data  Availability,  TTMA  stated  that 
because  N HTSA’s  statutory  authority 
instructs  the  agency  to  develop  a  fuel 
efficiency  program  for  medium-and 
heavy  -  d u tyon  -  h  igh  way  veh  ic les,  and 
trailers  themselves  do  not  consume  fuel, 
trailers  cannot  be  regulated  for  fuel 
efficiency.  The  agency  disagrees  with 
this  assertion.  A  tractor- trai leris 
designed  for  the  purpose  of  holding  and 
transporting  goods.  While  heavy-duty 
trailers  themselves  do  not  consume  fuel, 
they  are  immobile  and  inoperative 
without  a  tractor  providing  motive 
power.  Inherently,  trailersare  designed 
to  be  pulled  by  a  tractor,  which  in  turn 
affects  the  fuel  efficiency  of  the  tractor- 
trai  ler  as  a  whole.  As  previously 


107  See,  e.g.,  49  CFR  571.106  (Standard  No.  106; 
Brake  hoses);  49  CFR  571.108  (Standard  No.  108; 
Lamps,  reflective  devices,  and  associated 
equipment);  49  CFR 571.121  (Standard  No.  121;  Air 
brake  systems);  49  CFR  571.223  (Standard  No.  223; 
Rear  impact  guards). 

i°3  “Vehicle.”  Merriam-Webster(2016).  http:// 
www.  merriam-webster. com/dictionary/vehicle  ( S ast 
accessed  May  20,  2016). 


discussed,  both  a  tractor  and  trailer  are 
motor  vehicles  under  N HTSA’s 
authority.  Therefore  it  is  reasonable  to 
consider  all  of  a  tractor- trai ler’sparts — 
the  engine,  the  cab -chassis, and  the 
trai  ler — as  parts  of  a  whole.  As  such 
they  are  all  parts  of  a  vehicle,  and  are 
captured  within  the  scope  of  N HTSA’s 
statutory  authority.  As  EPA  describes 
above,  the  tractor  and  trailer  are  both 
incomplete  without  the  other.  Neither 
can  fulfill  the  function  of  the  vehicle 
without  the  other.  For  this  reason,  and 
the  other  reasons  stated  above,  NHTSA 
interprets  its  authority  to  regulate 
commercial  medium-and  heavy-duty 
on-highwayvehicles,  including  tractor- 
trailers,  as  encompassing  both  tractors 
and  trailers. 

(b)  NHTSA’s  Authority  To  Regulate 
Recreational  Vehicles 

NHTSA  did  not  regulate  recreational 
vehicles  as  part  of  the  Phase  1  medium- 
and  heavy -dutyfuel  efficiency 
standards,  although  EPA  did  regulate 
them  as  vocational  vehicles  for  GHG 
emissions.  In  the  Phase  1  NPRM, 

NHTSA  interpreted  “commercial 
medium-and  heavy  duty  on-road 
vehicle”  to  mean  that  recreational 
vehicles,  such  as  motor  homes,  were  not 
to  be  included  within  the  program 
because  recreational  vehicles  are  not 
commercial.  Following  comments  to  the 
Phase  1  proposal,  NHTSA  reevaluated 
its  statutory  authority  and  proposed  that 
recreational  vehicles  be  included  in  the 
Phase  2  standards,  and  that  early 
compliance  be  allowed  for 
manufacturers  who  want  to  certify 
during  the  Phase  1  period. 

The  Recreational  Vehicle  Industry 
Association  (RVIA)and  Newell  Coach 
Corporation  (Newell)  asserted  that 
NHTSA  does  not  have  the  authority  to 
regulate  recreational  vehicles  (RVs). 

RVI A  and  Newell  stated  that  NHTSA’s 
authority  under  EISA  is  limited  to 
commercial  medium-and  heavy-duty 
vehicles  and  that  RVs  are  not 
commercial.  RVI  A  pointed  to  the  fact 
that  EISA  gives  NHTSA  fuel  efficiency 
authority  over  “commercial  medium- 
and  heavy -duty vehicles”  and  “work 
trucks,”  the  latter  of  which  is  not 
prefaced  with  the  word  “commercial.” 
Because  of  this  difference,  RVI  A  argued 
that  NHTSA  is  ignoring  a  limitation  on 
its  authority — that  is,  that  NHTSA  only 
has  authority  over  medium-and  heavy- 
duty  vehicles  that  are  commercial  in 
nature.  RVI  A  stated  that  RVs  are  not 
used  for  commercial  purposes,  and  are 
therefore  not  subject  to  Phase  2. 

NHTSA’s  authority  to  regulate 
medium-and  heavy -duty veh icles  under 
EISA  extends  to  “commercial  medium- 
and  heavy -dutyon  -high  way  veh  icles” 
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and  “work  truck[s].55  109  if  terms  in  the 
statute  are  defined,  NHTSA  must  apply 
those  definitions.  Both  terms 
highlighted  by  RVIA  have  been  defined 
in  EISA,  therefore,  NHTSA  will  use 
their  defined  meanings.  “Work  truck” 
means  a  vehicle  that  is  rated  between 
8,500  and  10,000  pounds  GVWR  and  is 
notan  MDPV.110  “Commercial  medium- 
and  heavy -dutyon-roadhighway 
vehicle55  means  an  on-highwayvehicle 
with  a  gross  vehicle  weight  rating 
(GVWR)  of  10,000  pounds  or  more.* * 111 
Based  on  the  definitions  in  EISA, 
recreational  vehicles  would  be  regulated 
as  class  2b-8  vocational  vehicles. 

Neither  statutory  definition  requires  that 
those  vehicles  encompassed  be 
commercial  in  nature,  instead  dividing 
the  medium -and  heavy -dutysegments 
based  on  weight.  The  definitions  of 
“work  truck55  and  “commercial 
medium-and  heavy -dutyon- highway 
vehicles55  collectively  encompass  the 
on-highwaymotor  vehicles  not  covered 
in  the  light  duty  CAFE  standards. 

RVIA  further  stated  that  NHTSA 5s 
current  fuel  efficiency  regulations  are 
not  consistent  with  EISA  and  do  not 
purport  to  grant  NHTSA  authority  to 
regulate  vehicles  simply  based  on 
weight.  NHTSA’s  regulations  at  49  CFR 
523.6  define,  by  cross- referencethe 
language  in  49  U.S.C.  32901(a)(7)  and 
(19),  and  consistent  with  the  discussion 
above,  include  recreational  vehicles. 

Finally,  NHTSA  notes  that  excluding 
recreational  vehicles  in  Phase  2  could 
create  illogical  results,  including 
treating  similar  vehicles  differently,  as 
determinations  over  whether  a  given 
vehicle  would  be  covered  by  the 
program  would  be  based  upon  either  its 
intended  or  actual  use,  rather  than  the 
actual  characteristics  of  the  vehicle. 
Moreover,  including  recreational 
vehicles  under  NHTSA  regulations 
furthers  the  agencies5  goal  of  one 
national  program,  as  EPA  regulations 
will  continue  to  regulate  recreational 
vehicles.  NHTSA  will  allow  early 
compliance  for  manufacturers  that  want 
to  certify  during  the  Phase  1  period. 

F.  Other  Issues 

In  addition  to  establishing  new  Phase 
2  standards,  this  document  addresses 
several  other  issues  related  to  those 
standards.  The  agencies  are  adopting 
some  regulatory  provisions  related  to 
the  Phase  1  program,  as  well  as 
amendments  related  to  other  EPA  and 
NHTSA  regulations.  These  other  issues 
are  summarized  briefly  here  and 


109  49  U.S.C.  42902(k)(2). 

110  49  U.S.C.  42901  (a)(1 9). 

111  49  U.S.C.  42901(a)(7). 


discussed  in  greater  detail  in  later 
sections. 

(1 )  Opportunities  for  Further  Oxides  of 
Nitrogen  (NOx)  Reductions  From 
Heavy-  DutyOn  -High  way  Engines  and 
Vehicles 

The  EPA  has  the  authority  under 
section  202  of  the  Clean  Air  Act  to 
establish,  and  from  time  to  time  revise, 
emission  standards  for  certain  air 
pollutants  emitted  from  heavy -dutyon - 
highway  engines  and  vehicles.  The 
emission  standards  that  EPA  has 
developed  for  heavy -dutyon-  highway 
engines  have  become  progressively 
more  stringent  over  the  past  40  years, 
with  the  most  recent  NOx  standards  for 
new  heavy -dutyon- high  wayengines 
fully  phased  in  with  the  2010  model 
year.  NOx  emissions  standards  for 
heavy-dutyon-highwayengines  have 
contributed  significantly  to  the  overall 
reduction  in  the  national  NOx  emissions 
inventory.  Nevertheless,  a  need  for 
additional  NOx  reductions  remains, 
particularly  in  areas  of  the  country  with 
elevated  levels  of  air  pollution.  As 
discussed  further  below,  in  response  to 
EPA’s  responsibilities  under  the  Clean 
Air  Act,  the  significant  comments  we 
received  on  this  topic  during  the  public 
comment  period,  the  recent  publication 
by  the  California  Air  Resources  Board 
(CARB)  of  its  May  2016  Mobile  Source 
Strategy  report  and  Proposed  2016 
Strategy  for  the  State  implementation 
Plan 112  and  a  recent  Petition  for 
Rulemaking,113  EPA  plans  to  further 
engage  with  stakeholders  after  the 
publication  of  this  Final  Rule  to  discuss 
the  opportunities  for  developing  more 
stringent  federal  standards  to  further 
reduce  the  level  of  NOx  emissions  from 
heavy-dutyon-highwayengines  through 
a  coordinated  effort  with  CARB. 

NOx  is  one  of  the  major  precursors  of 
tropospheric  ozone  (ozone),  exposure  to 


112  See  “Mobile  Source  Strategy,”  May  16,  2016 
from  CARB.  Available  at:  http://www.arb.ca.gov/ 
pfann  ing/si p/201 6sip/20 1 6m  obsrc.  h  t m  a  n  d 
“Proposed  2016  State  Strategy  for  the  State 
Implementation  Plan,”  May  17,  2016  from  CARB. 
Available  at  http://www.arb.ca.gov/pianning/sip/ 
201 6si  p/201 6sip.htm . 

113  EPA  received  a  Petition  for  Rulemaking  to 
adopt  new  NOx  emission  standards  for  on-road 
heavy-dutytrucks  and  engines  on  June  3,  2016  from 
the  South  Coast  Air  Quality  Management  District, 
the  Arizona  Pima  County  Department  of 
Environmental  Quality,  the  Bay  Area  Air  Quality 
Management  District,  the  Connecticut  Department 
of  Energy  and  Environmental  Protection  Agency, 
the  Delaware  Department  of  Energy  and 
Environmental  Protection,  the  Nevada  Washoe 
County  Health  District,  the  New  Hampshire 
Department  of  Environmental  Services,  the  New 
York  City  Department  of  Environmental  Protection, 
the  Akron  Regional  Air  Quality  Management 
District  of  Akron,  Ohio,  the  Washington  State 
Department  of  Ecology,  and  the  Puget  Sound  Clean 
Air  Agency. 


which  is  associated  with  a  number  of 
adverse  respiratory  and  cardiovascular 
effects,  as  described  in  Section  Vi  I  LA. 2 
below.  These  effects  are  particularly 
pronounced  among  children,  the 
elderly,  and  among  people  with  lung 
disease  such  as  asthma.  NOx  is  also  a 
major  contributor  to  secondary  PM2.5 
formation,  and  exposure  to  PM2.5  itself 
has  been  linked  to  a  number  of  adverse 
health  effects  (see  Section  Vlii.A.1), 
such  as  heart  attacks  and  premature 
mortality.  In  addition,  N02  exposure  is 
linked  to  asthma  exacerbation  and 
possibly  to  asthma  development  in 
children  (see  Section  VIII. A.3).  EPA  has 
already  adopted  many  emission  control 
programs  that  are  expected  to  reduce 
ambient  ozone  levels.  However,  the  U.S. 
Energy  information  Administration’s 
AEO  2015  predicts  that  vehicles  miles 
travelled  (VMT)  for  heavy-dutytrucks 
will  increase  in  the  coming  years,114 
and  even  with  the  implementation  of  all 
current  state  and  federal  regulations, 
some  of  the  most  populous  counties  in 
the  United  Statesare  expected  to  have 
ozone  air  quality  that  exceeds  the 
National  Ambient  Air  Quality  Standards 
(NAAQS)  into  the  future.  As  of  April  22, 
2016,  there  were  44  ozone 
nonattainment  areas  for  the  2008  ozone 
NAAQS  composed  of  216  full  or  partial 
counties,  with  a  population  of  more 
than  120  million.  These  nonattainment 
areas  are  dispersed  across  the  country, 
with  counties  in  the  west,  northeastern 
United  States,  Texas,  and  several  Great 
Lakes  states.  The  geographic  diversity  of 
this  problem  necessitates  action  at  the 
national  level.  In  California,  the  San 
Joaquin  Valley  and  the  South  Coast  Air 
Basin  are  highly -populatedareas 
classified  as  “extreme  nonattainment55 
for  the  2008  8-hourozone  standard, 
with  an  attainment  demonstration 
deadline  of  2031  (one  year  in  advance 
of  the  actual  2032  attainment  date).  In 
addition,  EPA  lowered  the  level  of  the 
primary  and  secondary  NAAQS  for  the 
8-hourstandards  from  75  ppb  to  70  ppb 
in  2015  (2015  ozone  NAAQS),115  with 
plans  to  finalize  nonattainment 
designations  for  the  2015  ozone  NAAQS 
in  October  2017.  Further  NOx 
reductions  would  provide  reductions  in 
ambient  ozone  levels,  helping  to  prevent 
adverse  health  impacts  associated  with 
ozone  exposure  and  assisting  states  and 
local  areas  in  attaining  and  maintaining 
the  applicable  ozone  NAAQS. 
Reductions  in  NOx  emissions  would 
also  improve  air  quality  and  provide 


114  US  Energy  information  Administration. 
Annual  Energy  Outlook  2015.  April  2015.  Page  E- 
8.  h Up:/ /www. eia.gov/forecasts/aeo/pdf/ 

0383(201 5).pdf. 

115  80  FR  65292  (Oct.  26,  2015). 
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public  health  and  welfare  benefits 
throughout  the  country  by  (1)  reducing 
PM  formed  by  reactions  of  NOx  in  the 
atmosphere;  (2)  reducing  concentrations 
of  the  criteria  pollutant  N02;  (3) 
reducing  nitrogen  deposition  to 
sensitive  environments;  and  (4) 
improving  visibility. 

in  the  past  year,  EPA  has  received 
requests  from  several  state  and  local  air 
quality  districts  and  other  organizations 
asking  that  EPA  establish  more  stringent 
NOx  standards  for  heavy -dutyon- 
highway  engines  to  help  reduce  the 
public’s  exposure  to  air  pollution.  In  its 
comments,  CARB  estimated  that  heavy- 
duty  on-highwayvehicles  currently 
contribute  about  one-thirdof  all  NOx 
emissions  in  California,  in  order  to 
achieve  the  2008  ozone  NAAQS, 
California  has  estimated  that  the  state’s 
South  Coast  Air  Basin  will  need  an  80 
percent  reduction  in  NOx  emissions  by 
2031.  California  has  the  unique  ability 
among  states  to  adopt  its  own  separate 
new  motor  engine  and  vehicle  emission 
standards  under  section  209  of  the  CAA; 
however,  CARB  commented  that  EPA 
action  to  establish  a  new  federal  low- 
NOx  standard  for  heavy -dutytrucks  is 
critical,  since  California  standards  alone 
are  not  sufficient  to  demonstrate 
compliance  with  either  the  2008  ozone 
NAAQS  or  the  201 5,  even  more 
stringent  ozone  NAAQS.  CARB  has 
developed  a  comprehensive  mobile 
source  strategy  which  for  heavy-duty 
on-highwayvehicles  includes:  Lowering 
the  emissions  from  the  in-usefleet; 
establishing  more  stringent  NOx 
standards  for  new  engines;  and 
accelerating  the  deployment  of  zero  and 
near -zeroemiss ions  technology.116  In 
September  of  2015,  CARB  published  a 
draft  of  this  strategy,  Mobile  Source 
Strategy  Discussion  Draft ,  after  which 
CARB  held  a  public  workshop  and 
provided  opportunity  for  public 
comment.  On  May  16,  2016,  CARB 
issued  a  final  Mobile  Source  Strategy 
report.117  in  this  report,  CARB  provides 
a  comprehensive  strategy  plan  for  the 
future  of  mobi  le  sources  and  goods 
movement  in  the  State  of  California  for 
how  mobile  sources  in  California  can 
meet  air  quality  and  climategoals  over 
the  next  fifteen  years.  Among  the  many 
programs  discussed  are  plans  for  a 
future  on  -  high  wayheavy  -  dutyengine 


116  To  foster  the  development  of  the  next 
generation  of  lower  NOx  engines,  In  2013,  CARB 
adopted  optional  low-NCk  heavy -dutyengine 
standards  ranging  from  0.10  down  to  0.02  grams  per 
brake  horsepower- hour(g/bhp-hr). CARB  also 
funded  over  $1  million  to  a  iow-NCk  engine 
research  and  demonstration  project  at  Southwest 
Research  institute  (SwRI). 

117  See  “Mobile  Source  Strategy,”  May  16,  2016 
from  CARB.  Aval  Sable  at:  http://www.arb.ca.gov/ 
plann  ing/sip/2  0 1 6sip/20 16m  obsrc.  htm. 


and  vehicle  NOx  control  regulatory 
program  for  new  products  with 
implementation  beginning  in  2024. 
CARB  states  11  The  need  for  timely  action 
by  U.S.  EPA  to  establish  more  stringent 
engine  performance  standards  in 
collaboration  with  California  efforts  is 
essential.  About  60  percent  of  total 
heavy-duty  truck  VMT  in  the  South 
Coast  on  any  given  day  is  accrued  by 
trucks  purchased  outside  of  California , 
and  are  exempt  from  California 
standards.  U.S.  EPA  action  to  establish 
a  federal  low-NOx  standard  for  trucks  is 
critical CARB  lays  out  a  time  line  for 
a  California  specific  action  for  new 
highway  heavy-dutyNOx  standards 
with  CARB  action  in  2017-2019  that 
would  lead  to  new  standards  that  could 
begin  with  the  model  year  2023.  CARB 
also  requests  that  the  U.S.  EPA  work  on 
a  Federal  rulemaking  action  in  the 
2017-2019  time  frame  which  could 
result  in  standards  that  could  begin  with 
the  model  year  2024.  The  CARB  Mobile 
Source  Strategy  document  also  states 
“Due  to  the  preponderance  of  interstate 
trucking’s  contribution  to  in-stateVMT, 
federal  action  would  be  far  more 
effective  at  reducing  in-stateemissions 
than  a  California-onlystandard. 
However,  California  is  prepared  to 
develop  a  California-onlystandard,  if 
needed,  to  meet  federal  attainment 
targets.’’  CARB  goes  on  to  state  “[C]ARB 
will  begin  development  of  new  heavy- 
duty  low  NOx  emission  standard  in 
2017  with  Board  action  expected  in 
2019.  ARB  may  also  petition  U.S.  EPA 
in  2016  to  establish  new  federal  heavy- 
duty  engine  emission  standards  .  .  .  .  If 
U.S.  EPA  begins  the  regulatory 
development  process  for  a  new  federal 
heavy -dutyemissi on  standard  by  2017, 
ARB  will  coordinate  its  regulatory 
development  efforts  with  the  federal 
regulation.”  On  May  17,  2016,  CARB 
published  its  “Proposed  2016  State 
Strategy  for  the  State  Implementation 
Plan.”  118  This  document  contains 
CARB  staffs  proposed  strategy  to  attain 
the  health  -  based  fed  era  I  air  quality 
standards  over  the  next  fifteen  years. 
With  respect  to  future  on -highway 
heavy-dutyNOx  standards,  the 
proposed  State  Implementation  Plan  is 
fully  consistent  with  the  information 
published  by  CARB  in  the  Mobile 
Source  Strategy  report.  EPA  intends  to 
work  with  CARB  to  consider  the 
development  of  a  new  harmonized 
Federal  and  California  program  that 
would  apply  lower  NOx  emissions 


118  See  “Proposed  2016  State  Strategy  for  the 
State  Implementation  Plan,”  May  17,  2016  from 
CARB.  Available  at  http://www.arb.ca.gov/ 
plann  ing/si  p/201 6si  p/201 6sip.htm . 


standardsat  the  national  level  to  heavy- 
duty  on-highwayenginesand  vehicles. 

In  addition  to  CARB,  EPA  received 
compelling  letters  and  comments  from 
the  National  Association  of  Clean  Air 
Agencies,  the  Northeast  States  for 
Coordinated  Air  Use  Management,  the 
Ozone  Transport  Commission,  and  the 
South  Coast  Air  Quality  Management 
District  explaining  the  critical  and 
urgent  need  to  reduce  NOx  emissions 
that  significantly  contribute  to  ozone 
and  fine  particulate  air  quality  problems 
in  their  represented  areas.  The 
comments  describe  the  challenges  many 
areas  face  in  meeting  both  the  2008  and 
recently  strengthened  2015  ozone 
NAAQS.  These  organizations  point  to 
the  significant  contribution  of  heavy- 
duty  vehicles  to  NOx  emissions  in  their 
areas,  and  call  upon  EPA  to  begin  a 
rulemaking  to  require  further  NOx 
controls  for  the  heavy -dutysector  as 
soon  as  possible.  Commenters  such  as 
the  American  Lung  Association, 
Environmental  Defense  Fund,  Union  of 
Concerned  Scientists,  the  California 
Interfaith  Power  and  Light,  Coalition  for 
Clean  Air/California  Cleaner  Freight 
Coalition,  and  the  Moving  Forward 
Network  similarly  describe  the  air 
quality  and  public  health  need  for  NOx 
reductions  and  request  EPA  to  lower 
NOx  emissions  standards  for  heavy-duty 
vehicles.  Taken  as  a  whole,  the 
numerous  comments,  the  expected 
increase  in  heavy -duty  truck  VMT,  and 
the  fact  that  ozone  challenges  will 
remain  across  the  country  demonstrate 
the  critical  need  for  more  stringent 
nationwide  NOx  emissions  standards. 
Such  standards  are  vital  to  improving 
air  quality  nationwide  and  reducing 
public  health  effects  associated  with 
exposure  to  ozone  and  secondary  PM 2.5, 
especially  for  vulnerable  populations 
and  in  highly  impacted  regions. 

On  June  3,  2016,  the  EPA  received  a 
Petition  for  Rulemaking  from  the  South 
Coast  Air  Quality  Management  District 
(California),  the  Pima  County 
Department  of  Environmental  Quality 
(Arizona),  the  Bay  Area  Air  Quality 
Management  District  (California),  the 
Connecticut  Department  of  Energy  and 
Environmental  Protection  Agency,  the 
Delaware  Department  of  Energy  and 
Environmental  Protection,  the  Washoe 
County  Health  District  (Nevada),  the 
New  Hampshire  Department  of 
Environmental  Services,  the  New  York 
City  Department  of  Environmental 
Protection,  the  Akron  Regional  Air 
Quality  Management  District  (Ohio),  the 
Washington  State  Department  of 
Ecology,  and  the  Puget  Sound  Clean  Air 
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Agency  (Washington).119 120  In  a  June  15, 
2016  letter  to  EPA,  the  Commonwealth 
of  Massachusetts  also  joined  this 
petition.  On  June  22,  2016,  the  San 
Joaquin  Valley  Air  Pollution  Control 
District  (California)  also  submitted  a 
petition  for  rulemaking  to  EPA.121  In 
these  Petitions,  the  Petitioners  request 
that  EPA  establish  a  new,  lower  NOx 
emission  standard  for  on -road  heavy- 
duty  engines.  The  Petitioners  request 
that  EPA  implement  a  new  standard  by 
January  1, 2022,  and  that  EPA  establish 
this  new  standard  through  a  Final 
Rulemaking  issued  by  December  31, 
2017.  EPA  is  not  formally  responding  to 
this  Petition  in  this  Final  Rule,  but  we 
will  do  so  in  a  future  action,  in  the 
petitions,  the  Petitioners  include  a 
detailed  discussion  of  their  views  and 
underlying  data  regarding  the  need  for 
large  scale  reduction  in  NOx  emissions 
from  heavy -dutyengines,  why  they 
believe  new  standards  can  be  achieved, 
and  their  legal  views  on  EPA’s 
responsibilities  under  the  Clean  Air  Act. 

Since  the  establishment  of  the  current 
heavy -dutyon-highwaystandards  in 
January  of  2001 ,122  there  has  been 
continued  progress  in  emissions  control 
technology.  EPA  and  CARB  are 
currently  investing  in  research  to 
evaluate  opportunities  for  further  NOx 
reductions  from  heavy -dutyon- highway 
vehicles  and  engines.  Programs  and 
research  underway  at  CARB,  as  well  as 
a  significant  body  of  work  in  the 
technical  literature,  indicatethat 
reducing  NOx  emissions  significantly 
below  the  current  on-highwaystandard 
of  0.20  grams  per  brake  horsepower - 
hour  (g/bhp-hr)is  potentially 
feasible.123  124  Opportunities  for 
additional  NOx  reductions  include 
reducing  emissions  over  cold  start 
operation  as  well  as  low -speed, low - 
load  off-cycleoperation.  Reductions  are 
being  accomplished  through  the  use  of 
improved  engine  management, 
advanced  aftertreatment  technologies 


119  http://4deanair.org/sites/default/files/ 
resources/HD_Uitra-Low-NOx_Petition_to_EPA- 
060316.pdf. 

1 20  http://4deanair.org/sites/default/files/ 
resources/Petition_A  ttachmen  ts-Ultra-Low-NOx_ 
Petition_to_EPA  -0603 1 6_0.pdf. 

1 21  h  ttp://www.  vaiieyair.  org/recen  t_news/Media_ 
releases/20 1 6/PR-District-Petitions-Federal- 
Government-06-22-1 6.pdf. 

122  66  FR  5002  (January  18,  2001). 

123  See  CARB’s  September  2015  Draft  Technology 
Assessment:  Lower  NOx  Heavy-Duty  Diesel  Engines , 
and  Draft  Technology  Assessment:  Low  Emission 
Natural  Gas  and  Other  Alternative  Fuel  Heavy-Duty 
Engines. 

1 24  http: //www. arb. ca.gov/ research /veh- 
emissions/low-nox/low-nox.htm ,  4/26/16.  This  low 
NOx  study  Is  in  the  process  of  selecting  the 
emission  reduction  systems  for  final  testing  and  it 
is  expected  that  this  demonstration  program  will  be 
complete  by  the  end  of  2016. 


(improvements  in  SCR  catalyst  design/ 
formulation),  catalyst  positioning, 
aftertreatment  thermal  management,  and 
heated  diesel  exhaust  fluid  dosing.  At 
the  same  time,  the  effect  of  these  new 
technologies  on  cost  and  GHG  emissions 
is  being  carefully  evaluated,124  since  it 
is  important  that  any  future  NOx  control 
technologies  be  considered  in  the 
context  of  the  final  Phase  2  GHG 
standards.  During  the  Phase  2  program 
public  comment  period,  EPA  received 
some  comments  stressing  the  need  for 
careful  evaluation  of  emerging  NOx 
control  technologies  and  urging  EPA  to 
consider  the  relationship  between  C02 
and  NOx  before  setting  lower  NOx 
standards  (commenters  include 
American  Trucking  Association, 
Caterpillar,  Daimler  Trucks  North 
America,  Navistar  Inc.,  PACCAR  Inc., 
Volvo  Group,  Truck  and  Engine 
Manufacturers  Association,  Diesel 
Technology  Forum,  National 
Association  of  Manufacturers,  and 
National  Automobile  Dealers 
Association).  EPA  also  received 
comments  pointing  to  advances  in  NOx 
emission  control  technologies  that 
would  lower  NOx  without  reducing 
engine  efficiency  (commenters  include 
Advanced  Engine  Systems  Institute, 
Clean  Energy,  Manufacturers  of 
Emission  Controls  Association,  and 
Union  of  Concerned  Scientists).  EPA 
will  continue  to  evaluate  both 
opportunities  and  challenges  associated 
with  lowering  NOx  emissions  from  the 
current  standards,  and  over  the  coming 
months  we  intend  to  engage  with  many 
stakeholders  as  we  develop  our 
response  to  the  June  2016  Petitions  for 
Rulemaking  discussed  above. 

EPA  believes  the  opportunity  exists  to 
develop,  in  close  coordination  with 
CARB  and  other  stakeholders,  a  new, 
harmonized  national  NOx  reduction 
strategy  for  heavy -dutyon -highway 
engines  which  could  include  the 
following: 

•  Substantially  lower  NOx  emission 
standards; 

•  Improvements  to  emissions 
warranties; 

•  Consideration  of  longer  useful  life, 
reflecting  actual  in -useactivity; 

•  Consideration  of  rebuilding/ 
remanufacturing  practices; 

•  Updated  certification  and  in-use 
testing  protocols; 

•  I  ncenti ves  to  encourage  the 
transition  to  next-generationcleaner 
technologies  as  soon  as  possible; 

•  improvements  to  test  procedures 
and  test  cycles  to  ensure  emission 
reductions  occur  in  the  real -world, not 
only  over  the  applicable  certification 
test  cycles. 


Based  on  the  air  quality  need,  the 
requests  described  above,  the  continued 
progress  in  emissions  control 
technology,  and  the  June  2016  petitions 
for  rulemaking,  EPA  plans  to  engage 
with  a  range  of  stakeholders  to  discuss 
the  opportunities  for  developing  more 
stringent  federal  standards  to  further 
reduce  the  level  of  NOx  emissions  from 
heavy -dutyon  -  highwayengines,  after 
the  publication  of  this  Final  Rule. 
Recognizing  the  benefits  of  a  nationally 
harmonized  program  and  given 
California’s  unique  ability  under  CAA 
section  209  to  be  allowed  to  regulate 
new  motor  vehicle  and  engine  emission 
standards  if  certain  criteria  are  met,  EPA 
intends  to  work  closely  with  CARB  on 
this  effort.  EPA  also  intends  to  engage 
with  truck  and  engine  manufacturers, 
suppliers,  state  air  quality  agencies, 
NGOs,  labor,  the  trucking  industry,  and 
the  Petitioners  over  the  next  several 
months  as  we  develop  our  formal 
response  to  the  June  2016  Petitions  for 
Rulemaking. 

(2)  Issues  Related  to  Phase  2 

(a)  Natural  Gas  Engines  and  Vehicles 

This  combined  rulemaking  by  EPA 
and  NHTSA  is  designed  to  regulate  two 
separate  characteristics  of  heavy  duty 
vehicles  and  engines:  GHGsand  fuel 
consumption,  in  the  case  of  diesel  or 
gasoline  powered  vehicles,  there  is  a 
one-to-onerelationship  between  these 
two  characteristics.  For  alternatively 
fueled  vehicles,  which  use  no 
petroleum,  the  situation  is  different.  For 
example,  a  natural  gas  vehicle  that 
achieves  approximately  the  same  fuel 
efficiency  as  a  diesel  powered  vehicle 
will  emit  20  percent  less  C02;  and  a 
natural  gas  vehicle  with  the  same  fuel 
efficiency  as  a  gasoline  vehicle  will  emit 
30  percent  less  C02.  Yet  natural  gas 
vehicles  consume  no  petroleum.  The 
agencies  are  continuing  Phase  1 
approach,  which  the  agencies  have 
previously  concluded  balances  these 
facts  by  applying  the  gasoline  and  diesel 
C02  standards  to  natural  gas  engines 
based  on  the  engine  type  of  the  natural 
gas  engine.  Fuel  consumption  for  these 
vehicles  is  then  calculated  according  to 
their  tailpipe  C02  emissions.  In  essence, 
this  applies  a  one-to-onarelationship 
between  fuel  efficiency  and  tailpipe  C02 
emissions  for  all  vehicles,  including 
natural  gas  vehicles.  The  agencies 
determined  that  this  approach  will 
likely  create  a  small  balanced  incentive 
for  natural  gas  use.  In  other  words,  it 
created  a  small  incentive  for  the  use  of 
natural  gas  engines  that  appropriately 
balanced  concerns  about  the  climate 
impact  methane  emissions  against  other 
factors  such  as  the  energy  security 
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benefits  of  using  domestic  natural  gas. 
See  76  FR  57123. 

(b)  Alternative  Refrigerants 

In  addition  to  use  of  low -leak 
components  in  air  conditioning  system 
design,  manufacturers  can  also  decrease 
the  global  warming  impact  of  any 
refrigerant  leakage  emissions  by 
adopting  systems  that  use  alternative, 
lower  global  warming  potential  (GWP) 
refrigerants,  to  replace  the  refrigerant 
most  commonly  used  today,  HFC-134a 
(R— 1 34a).  HFC-134a  is  a  potent 
greenhouse  gas  with  a  GWP  1 ,430  times 
greater  than  that  of  C02. 

Under  EPA’s  Significant  New 
Alternatives  Policy  (SNAP)  Program,125 
EPA  has  found  acceptable,  subject  to 
use  conditions,  three  alternative 
refrigerants  that  have  significantly  lower 
GWPs  than  FiFC-134a  for  use  in  A/C 
systems  in  newly  manufactured  light- 
duty  vehicles:  HFC-152a,  C02  (R-744), 
and  HFO-1234yf.126  HFC-152a  has  a 
GWP  of  124,  HFO-1234yf  has  a  GWP  of 
4,  and  C02  (by  definition)  has  a  GWP  of 
1,  as  compared  to  HFC-134a  which  has 
a  GWP  of  1,430. 127  C02  is 
nonflammable,  while  HFO-1234yf  and 
H FC-1 52a  are  flammable.  All  three  are 
subject  to  use  conditions  requiring 
labeling  and  the  use  of  unique  fittings, 
and  where  appropriate,  mitigating 
flammability  and  toxicity.  Currently,  the 
SNAP  listing  for  HFO-1234yf  is  limited 
to  newly  manufactured  A/C  systems  in 
light-dutyvehicles,  whereas  HFC-152a 
and  C02  have  been  found  acceptable  for 
all  motor  vehicle  air  conditioning 
applications,  including  heavy-duty 
vehicles. 

None  of  these  alternative  refrigerants 
can  simply  be  “dropped”  into  existing 
HFC-134a  air  conditioning  systems,  in 
order  to  account  for  the  unique 
properties  of  each  refrigerant  and 
address  use  conditions  required  under 
SNAP,  changes  to  the  systems  will  be 
necessary.  Typically  these  changes  will 
need  to  occur  during  a  vehicle  redesign 
cycle  but  can  also  occur  during  a 
refresh.  For  example,  because  C02, 
when  used  as  a  refrigerant,  is  physically 


125  Section  612(c)  of  the  Clean  Air  Act  requires 
EPA  to  review  substitutes  for  class  I  and  class  il 
ozone- depletingsubstances  and  to  determine 
whether  such  substitutes  pose  lower  risk  than  other 
available  alternatives.  EPA  is  also  required  to 
publish  lists  of  substitutes  that  it  determines  are 
acceptable  and  those  it  determines  are 
unacceptable.  See  http://www3.epa.gov/ozone/ 

sn a p/refrigera n ts/l ists/i ndex.html,  last  accessed  on 
March  5,  2015. 

126  Listed  at  40  CFR  part  82,  subpart  G. 

127  GWP  values  cited  in  this  final  action  are  from 
the  SPCC  Fourth  Assessment  Report  (AR4)  unless 
stated  otherwise.  Where  no  GWP  is  listed  in  AR4, 
GWP  values  are  determined  consistent  with  the 
calculations  and  analysis  presented  in  AR4and 
referenced  materials. 


and  thermodynamically  very  different 
from  HF0134a  and  operates  at  much 
higher  pressures,  a  transition  to  this 
refrigerant  would  require  significant 
hardware  changes.  A  transition  to  A/C 
systems  designed  for  FIFO-1234yf, 
which  is  more  thermodynamically 
similar  to  H FC-1 34a  than  isC02, 
requires  less  significant  hardware 
changes  that  typically  include 
installation  of  a  thermal  expansion 
valve  and  can  potentially  require 
resized  condensers  and  evaporators,  as 
well  as  changes  in  other  components.  In 
addition,  vehicle  assembly  plants 
require  re-toolingin  order  to  handle 
new  refrigerants  safely.  Thus  a  change 
in  A/C  refrigerants  requires  significant 
engineering,  planning,  and 
manufacturing  investments. 

EPA  is  not  aware  of  any  significant 
development  of  A/C  systems  designed 
to  use  alternative  refrigerants  in  heavy- 
duty  vehicles.128  However,  all  three 
lower  GWP  alternatives  are  in  use  or 
under  various  stages  of  development  for 
use  in  LD  vehicles.  Of  these  three 
refrigerants,  most  manufacturers  of  LD 
vehicles  have  identified  HFO-1234yf  as 
the  most  likely  refrigerant  to  be  used  in 
that  application.  For  that  reason,  EPA 
anticipates  that  HFO-1234yf  will  be  a 
primary  candidate  for  refrigerant 
substitution  in  the  HD  market  in  the 
future  if  it  is  listed  as  an  acceptable 
substitute  under  SNAP  for  HD  A/C 
applications. 

As  mentioned  above,  EPA  has  listed 
as  acceptable,  subject  to  use  conditions, 
two  lower -GWPrefrigerants,  R-744 
(C02)and  H FC-1 52a,  for  use  in  HD 
vehicles.  On  April  18,  2016,  EPA  also 
proposed  to  list  HFO-1234yf  as 
acceptable,  subject  to  use  conditions,  in 
A/C  systems  for  newly  manufactured 
MDPVs,  HD  pickup  trucks,  and 
complete  HD  vans  (81  FR  22810).  In  that 
action,  EPA  proposed  to  list  HFO- 
1234yf  as  acceptable,  subject  to  use 
conditions,  for  those  vehicle  types  for 
which  human  health  and  environmental 
risk  could  be  assessed  using  the 
currently  available  risk  assessments  and 
analysison  LD  vehicles.  Also  in  that 
action,  EPA  requested  “information  on 
development  of  HFO-1234yf  MV  AC 
systems  for  other  HD  vehicle  types  or 
off-roadvehicles,  or  plans  to  develop 
these  systems  in  the  future.”  EPA  also 
stated  “This  information  may  be  used  to 
inform  a  future  listing”  (81  FR  22868). 

In  another  rulemaking  action  under 
the  SNAP  program,  on  July  20,  2015, 
EPA  published  a  final  rule  (80  FR 


128  To  the  extent  that  some  manufacturers 
produce  HD  pickups  and  vans  on  the  same 
production  lines  or  in  thesame  facilities  as  LD 
vehicles,  some  A/C  system  technology  commonality 
between  the  two  vehicle  classes  may  be  developing. 


42870)  that  will  change  the  listing  status 
of  H FC-1 34a  to  unacceptable  for  use  in 
newly  manufactured  LD  motor  vehicles 
beginning  in  MY  2021  (except  as 
allowed  under  a  narrowed  use  limit  for 
use  in  newly  manufactured  LD  vehicles 
destined  for  use  in  countries  that  do  not 
have  infrastructure  in  place  for  servicing 
with  other  acceptable  refrigerants 
through  MY  2025).  in  that  same  rule, 
EPA  listed  the  refrigerant  blends  SP34E, 
R-426A,  R-416A,  R-406A,  R-414A,  R- 
414B,  HCFC  Blend  Delta,  Freeze  12, 
GHG-X5,  and  HCFC  Blend  Lambda  as 
unacceptable  for  use  in  newly 
manufactured  light-dutyvehicles 
beginning  in  MY  2017.  EPA’s  decisions 
were  based  on  the  availability  of  other 
substitutes  that  pose  less  overall  risk  to 
human  health  and  the  environment, 
when  used  in  accordance  with  required 
use  conditions.  Neither  the  April  2016 
proposed  rule  nor  the  July  2015  final 
rule  consider  a  change  of  listing  status 
for  HFC-134a  in  HD  vehicles. 

LD  vehicle  manufacturers  are 
currently  making  investments  in 
systems  designed  for  lower -GWP 
refrigerants,  both  domestically  and  on  a 
global  basis.  In  support  of  the  LD  GHG 
rule,  EPA  projected  a  full  transition  of 
LD  vehicles  to  lower -GWPalternatives 
in  the  United  States  by  MY  2021.  We 
expect  the  costs  of  transitioning  to 
decrease  over  time  as  alternative 
refrigerants  are  adopted  across  all  LD 
vehicles  and  trucks,  in  part  due  to 
increased  availability  of  components 
and  the  continuing  increases  in 
refrigerant  production  capacity,  as  well 
as  knowledge  gained  through 
experience.  As  lower-GWPalternatives 
become  widely  used  in  LD  vehicles, 
some  HD  vehicle  manufacturers  may 
wish  to  also  transition  their  vehicles. 
Transitioning  could  be  advantageous  for 
a  variety  of  reasons,  including  platform 
standardization  and  company 
environmental  stewardship  policies. 

In  the  proposal  for  this  Phase  2  HD 
rule,  EPA  proposed  another  action 
related  to  alternative  refrigerants.  EPA 
proposed  to  allow  a  manufacturer  to  be 
“deemed  to  comply”  with  the  leakage 
standard  if  its  A/C  system  used  a 
refrigerant  other  than  H FC-1 34a  that 
was  both  listed  as  an  acceptable 
substitute  refrigerant  for  heavy -dutyA/ 

C  systems  under  SNAP,  and  was 
identified  in  the  LD  GHG  regulations  at 
40  CFR  86. 1867-1 2(e).  80  FR  40172.  By 
slightly  reducing  the  regulatory  burden 
of  compliance  with  the  leakage  standard 
for  a  manufacturer  that  used  an 
alternative  refrigerant,  the  “deemed  to 
comply”  provision  was  intended  to 
provide  a  modest  incentive  for  the  use 
of  such  refrigerants.  There  were 
comments  in  support  of  this  approach, 
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including  from  Honeywell  and 
Chemours,  both  of  which  manufacture 
HFO-1234yf. 

For  several  reasons,  EPA  has 
reconsidered  the  proposed  “deemed  to 
comply”  provision  for  this  rule,  and 
instead,  the  Phase  2  program  retains  the 
Phase  1  requirement  that  manufacturers 
attest  that  they  are  using  low  -  leak 
components,  regardless  of  the 
refrigerant  they  use.  CARB  and  several 
NGO  commenters  expressed  concerns 
about  the  proposed  “deemed  to 
comply”  provision,  primarily  citing  the 
potential  for  manufacturers  to  revert  to 
less  leak-tightcomponents  if  they  were 
no  longer  required  to  attest  to  the  use  of 
low  -  leakA/C  system  components 
because  they  used  a  lower  -GWP 
refrigerant.  In  general,  we  expect  that 
the  progress  LD  vehicle  manufacturers 
are  making  toward  more  leak-tightA/C 
systems  will  continue  and  that  this 
progress  will  transfer  to  HD  A/C 
systems.  Still,  we  agree  that  continued 
improvements  in  low-leakperformance 
HD  vehicles  is  an  important  goal,  and 
that  continuing  the  Phase  1  leakage 
requirements  in  the  Phase  2  program 
should  discourage  manufacturers  from 
reverting  to  higher- leakand  potentially 
less  expensive  components.  It  is  also 
important  to  note  that  there  is  no 
“deemed  to  comply”  option  in  the 
parallel  LD^GHG  program — 
manufacturers  must  attest  to  meeting 
the  leakage  standard.  There  is  no 
compelling  reason  to  have  a  different 
regime  for  heavy  duty  applications. 

Although  leakage  of  lower- GWP 
refrigerants  is  of  less  concern  from  a 
climate  perspective  than  leakage  of 
higher  GWP  refrigerants,  we  also  agree 
with  several  commenters  that  expressed 
a  concern  related  to  the  servicing  of 
lower-GWPsystems  with  higher-GWP 
refrigerants  in  the  aftermarket.  We  agree 
that  this  could  result  due  to  factors  such 
as  price  differentials  between 
aftermarket  refrigerants.  However,  as  is 
the  case  for  Phase  1 ,  as  a  part  of 
certification,  HD  manufacturers  will 
attest  both  to  the  use  of  low  -  leak 
components  as  well  as  to  the  specific 
refrigerant  used.  Thus,  in  the  future,  a 
manufacturer  wishing  to  certify  a 
vehicle  with  an  A/C  system  designed  for 
an  alternative  refrigerant  will  attest  to 
the  use  of  that  specific  refrigerant.  In 
that  situation,  any  end  -  userservicing 
and  recharging  that  A/C  system  with 
any  other  refrigerant  would  be 
considered  tampering  with  an  emission - 
related  component  under  Title  11  of  the 
CAA.  For  example,  recharging  an  A/C 
system  certified  to  use  a  lower -GWP 
refrigerant,  such  as  HFO-1234yf,  with 
any  other  refrigerant,  including  but  not 
limited  to  HFC-134a,  would  be 


considered  a  violation  of  Title  1 1 
tampering  provisions. 

At  the  same  time,  EPA  does  not 
believe  that  finalizing  the  “deemed  to 
comply”  provision  would  have  had  an 
impact  on  any  future  transition  of  the 
HD  industry  to  alternative  refrigerants. 
As  discussed  above,  two  lower- GWP 
refrigerants  are  already  acceptable  for 
use  in  HD  vehicles,  and  EPA  has 
proposed  to  list  HFO-1234yf  as 
acceptable,  subject  to  use  conditions,  for 
limited  HD  vehicle  types.  As  also 
discussed  above,  and  especially  in  light 
of  the  rapid  expansion  of  alternative 
refrigerants  that  has  been  occurring  in 
the  LD  vehicle  market,  similar  trends 
may  develop  in  the  HD  vehicle  market, 
regardless  of  EPA’s  action  regarding 
leakage  of  alternative  refrigerants  in  this 
final  rule. 

(c)  Small  Business  Issues 

The  Regulatory  Flexibility  Act  (RFA) 
generally  requires  an  agency  to  prepare 
a  regulatory  flexibility  analysis  of  any 
rule  subject  to  notice  and  comment 
rulemaking  requirements  under  the 
Administrative  Procedure  Act  or  any 
other  statute  unless  the  agency  certifies 
that  the  rule  will  not  have  a  significant 
economic  impact  on  a  substantial 
number  of  small  entities.  See  generally 
5  U.S.C.  601-612.  The  RFA  analysis  is 
discussed  in  Section  XIV. 

Pursuant  to  section  609(b)  of  the  RFA, 
as  amended  by  the  Small  Business 
Regulatory  Enforcement  Fairness  Act 
(SBREFA),  EPA  also  conducted  outreach 
to  small  entities  and  convened  a  Small 
Business  Advocacy  Review  Panel  to 
obtain  advice  and  recommendations  of 
representatives  of  the  small  entities  that 
potentially  will  be  subject  to  the  rule’s 
requirements.  Consistent  with  the  RFA/ 
SBREFA  requirements,  the  Panel 
evaluated  the  assembled  materials  and 
small -entitycomments  on  issues  related 
to  elements  of  the  Initial  Regulatory 
Flexibility  Analysis  (IRFA).  A  copy  of 
the  Panel  Report  was  included  in  the 
docket  for  this  rule. 

The  agencies  previously  determined 
that  the  Phase  2  regulations  could 
potential  ly  have  a  significant  economic 
impact  on  small  entities.  Specifically, 
the  agencies  identified  four  categories  of 
directly  regulated  small  businesses  that 
could  be  impacted: 

•  Trailer  Manufacturers 

•  Alternative  Fuel  Converters 

•  Vocational  Chassis  Manufacturers 

•  Glider  Vehicle129  Assemblers 


129  Vehicles  produced  by  installing  a  used  engine 
into  a  new  chassis  are  commonly  referred  to  as 
“gliders,”  “glider  kits,”  or  “glider  vehicles.”  See 
Section  LE.i  and  XI I  LB. 


To  minimize  these  impacts  the 
agencies  are  adopting  certain  regulatory 
flexibilities — both  general  and  category - 
specific.  In  general,  we  are  delaying  new 
requirements  for  EPA  GHG  emission 
standards  by  one  initial  year  and 
simplifying  certification  requirements 
for  small  businesses.  Even  with  this  one 
year  delay,  small  businesses  will  be 
required  to  comply  with  EPA’s 
standards  before  NHTSA’s  fuel 
efficiency  standards  are  mandatory. 
Because  of  this  timing,  compliance  with 
NHTSA’s  regulations  will  not  be 
delayed,  as  small  business 
manufacturers  will  be  accommodated 
through  EPA’s  initial  one  year  delay. 
The  agencies  are  also  providing  the 
following  specific  relief: 

•  Trailers:  Adopting  simpler 
requirements  for  non-boxtrailers,  which 
are  more  likely  to  be  manufactured  by 
small  businesses;  reduced  reliance  on 
emission  averaging;  and  making  third- 
party  testing  easier  for  certification. 

•  Alternative  Fuel  Converters: 
Omitting  recertification  of  a  converted 
vehicle  when  the  engine  is  converted 
and  certified;  reduced  N20  testing;  and 
simplified  onboard  diagnostics  and 
delaying  required  compliance  with  each 
new  standard  by  one  model  year. 

•  Vocational  Chassis:  Less  stringent 
standards  for  certain  vehicle  categories; 
opportunity  to  generate  credits  under 
the  Phase  1  program. 

•  Glider  Vehicle  Assemblers:130 
Exempting  existing  small  businesses, 
but  limiting  the  small  business 
exemption  to  a  capped  level  of  annual 
production  (production  in  excess  of  the 
capped  amount  will  be  allowed,  but 
subject  to  all  otherwise  applicable 
requirements  including  the  Phase  2 
standards).  Providing  additional 
flexibility  for  newer  engines. 

These  flexibilities  are  described  in 
more  detail  in  Section  XIV,  in  RIA 
Section  12  and  in  the  Panel  Report. 
Flexibilities  specific  to  glider  vehicle 
assemblers  are  described  in  Section  XIII. 

(d)  Confidentiality  of  Test  Results  and 
GEM  Inputs 

The  agencies  received  mixed 
comments  regarding  the  question  of 
whether  GEM  inputs  should  be  made 
available  to  public.  Some  commenters 
supported  making  this  information 
available,  while  others  thought  it  should 


iso  epa  js  amending  its  rules  applicable  to 
engines  instalied  in  glider  kits,  which  will  affect 
emission  standards  not  only  for  GHGs  but  for 
criteria  pollutants  as  well.  EPA  is  also  clarifying  its 
requirements  for  certification  and  revising  its 
definitions  for  glider  kit  and  glider  vehicle 
manufacturers.  NHTSA  is  not  including  glider 
vehicles  under  its  Phase  2  fuel  consumption 
standards.  See  Section  XIII. B. 
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be  protected  as  confidential  business 
information  (CBI).  In  accordance  with 
Federal  statutes,  EPA  does  not  release 
information  from  certification 
applications  (or  other  compliance 
reports)  that  we  determine  to  be  CBI 
under  40  CFR  part  2.  Consistent  with 
section  1 14(c)  of  the  CAA,  EPA  does  not 
consider  emission  test  results  to  be  CBI 
after  introduction  into  commerce  of  the 
certified  engine  or  vehicle.  (However, 
we  have  generally  treated  test  results  as 
protected  before  the  introduction  into 
commerce  date).  EPA  has  not  yet  made 
a  final  determination  for  Phase  1  or 
Phase  2  certification  test  results. 
Nevertheless,  at  this  time  we  expect  to 
continue  this  policy  and  consider  it 
likely  that  we  would  not  treat  any  test 
results  or  other  GEM  inputs  as  CBI  after 
the  introduction  into  commerce  date  as 
identified  by  the  manufacturer. 

With  regard  to  NHTSA’s  treatment  of 
confidential  business  information, 
manufacturers  must  submit  a  request  for 
confidentiality  with  each  electronic 
submission  specifying  any  part  of  the 
information  or  data  in  a  report  that  it 
believes  should  be  withheld  from  public 
disclosure  as  trade  secret  or  other 
confidential  business  information.  A 
form  is  available  through  the  NHTSA 
Website  to  request  confidentiality. 
NHTSA  does  not  consider 
manufacturers  to  continue  to  have  a 
business  case  for  protecting  pre-model 
report  data  after  the  vehicles  contained 
within  that  report  have  been  introduced 
into  commerce. 

(e)  Delegated  Assembly  and  Secondary 
Manufacturers 

in  EPA’s  existing  regulations  (40  CFR 
1068.261),  we  allow  engine 
manufacturers  to  sell  or  ship  engines 
that  are  missing  certain  emission -related 
components  if  those  components  will  be 
installed  by  the  vehicle  manufacturer. 
These  provisions  already  apply  to  Phase 
1  vehicles  as  well,  providing  a  similar 
allowance  for  vehicle  manufacturers  to 
sell  or  ship  vehicles  that  are  missing 
certain  emission -relatedcomponents  if 
those  components  will  be  installed  by  a 
secondary  vehicle  manufacturer.  See 
section  1037.620.  EPA  has  found  this 
provision  to  work  well  and  is  finalizing 
certain  amendments  in  this  rule.  See  40 
CFR  1037.621 .  Under  the  amended  rule, 
as  conditions  of  this  allowance, 
manufacturers  will  be  required  to: 

•  Have  a  contractual  obligation  with  the 
secondary  manufacturer  to  complete 
the  assembly  properly  and  provide 
instructions  about  how  to  do  so 

•  Keep  records  to  demonstrate 
compliance 

•  Apply  a  temporary  label  to  the 
incomplete  vehicles 


•  Take  other  reasonable  steps  to  ensure 

the  assembly  is  completed  properly 

•  Describe  in  its  application  for 

certification  how  it  will  use  this 

allowance 

Under  delegated  assembly,  it  is  the 
upstream  manufacturer  that  holds  the 
certificate  and  assumes  primary 
responsibility  for  all  compliance 
requirements.  Our  experience  applying 
this  approach  has  shown  that  holding 
the  upstream  manufacturer  responsible 
ensures  that  they  will  exercise  due 
diligence  throughout  the  process. 

EPA  proposed  to  apply  this  new 
section  broadly.  However,  commenters 
raised  valid  questions  about  whether  it 
is  necessary  to  apply  this  formal  process 
as  broadly  as  proposed.  In  response,  we 
have  reconsidered  the  proposed 
approach  and  have  determined  that  it 
would  be  appropriate  to  allow  a  less 
formal  process  with  components  for 
which  market  forces  will  make  it 
unlikely  that  a  secondary  manufacturer 
would  not  complete  assembly  properly. 

In  those  cases,  the  certifying 
manufacturers  will  be  required  to 
provide  sufficiently  detailed  installation 
instructions  to  the  secondary 
manufacturers,  who  would  then  be 
obligated  to  complete  assembly  properly 
before  the  vehicles  are  delivered  to  the 
ultimate  purchasers. 

One  example  of  a  case  for  which 
market  forces  could  ensure  that 
assembly  is  completed  properly  would 
be  air  conditioning  leakage 
requirements.  Purchasers  will  have  the 
expectation  that  the  systems  will  not 
leak,  and  a  secondary  manufacturer 
should  have  no  incentive  to  not  follow 
the  certifying  manufacturer’s 
instructions. 

As  revised,  §1037.621  will  require  the 
formal  delegated  assembly  process  for 
the  following  technologies  if  they  are 
part  of  the  OEM’s  certified  configuration 
but  not  shipped  with  the  vehicle: 

•  Auxiliary  power  units 

•  Aerodynamic  devices 

•  Hybrid  components 

•  Natural  gas  fuel  tanks 

Certificate  holders  will  remain 

responsible  for  other  certified 
components,  but  will  not  automatically 
be  required  to  comply  with  the  formal 
delegated  assembly  requirements.  That 
determination  will  be  made  case -by -case 
as  part  of  the  certification  process.  We 
are  also  explicitly  making  the  flexibility 
in  40  CFR  1037.621  available  for  HD 
pickups  and  vans  certified  to  the 
standards  in  40  CFR  part  86.  As  is 
currently  specified  in  40  CFR  1068.261, 
EPA  will  retain  the  authority  to  apply 
additional  necessary  conditions  (at  the 
time  of  certification)  to  the  allowance  to 


delegate  assembly  of  emission  to 
secondary  manufacturers  (when 
emission  control  equipment  is  not 
shipped  with  the  vehicle  to  the 
secondary  manufacturer,  as  just  noted). 
In  particular,  we  would  likely  apply 
such  additional  conditions  for 
manufacturers  that  we  determine  to 
have  previously  not  completed 
assembly  properly.  Issues  of  delegated 
assembly  are  addressed  in  more  detail 
in  Section  1.4.4  oftheRTC. 

(f)  Engine/Vehicle  Useful  Life 

We  received  comment  on  what 
policies  we  should  adopt  to  address  the 
situation  where  the  engine  and  the 
vehicle  are  subject  to  emission 
standards  over  different  useful  -  life 
periods.  For  example,  a  medium  heavy- 
duty  engine  may  power  vehicles  in 
weight  classes  ranging  from  2b  to  8, 
with  correspondingly  different 
regulatory  useful  lives  for  those 
vehicles.  As  provided  in  40  CFR 
1037.140  of  the  final  regulations,  we 
have  structured  the  vehicle  regulations 
to  generally  apply  the  same  useful  life 
for  the  vehicle  that  applies  for  the 
engines.  However,  these  regulations  also 
allow  vehicle  manufacturers  to  certify 
their  vehicles  to  longer  useful  lives.  The 
agencies  see  no  problem  with  allowing 
vehicles  to  have  longer  useful  lives  than 
the  engines. 

(g)  Compliance  Reports 

The  agencies  received  comment  on 
the  NPRM  from  two  environmental 
organizations  requesting  that  the 
agencies  make  available  to  the  public 
data  and  information  that  would  enable 
the  public  to  track  trends  in  technology 
sales  over  time,  as  well  as  track 
company -specificcompliance  data.  The 
commenters  suggested  that  this  should 
include  an  agency  publication  of  an 
annual  compliance  report  for  the  Heavy- 
duty  Phase  2  program.  The  commenters 
requested  this  information  to  allow  all 
stakeholders  to  see  how  individual 
companies,  as  well  as  the  industry 
overall,  were  performing  relative  to  their 
compliance  obligations  (see  comments 
from  ACEEE  and  NRDC). 

The  agencies  agree  with  this 
comment.  In  the  context  of  the  light- 
duty  vehicle  GHG  standards,  EPA  has 
already  published  four  annual 
compliance  reports  which  has  made 
available  to  the  public  detailed 
information  regarding  both  how 
individual  light-dutyvehicle companies 
have  been  meeting  their  compliance 
obligations,  as  well  as  summary 
information  at  the  light -dutyfleet  level. 
NHTSA  makes  the  up-to-date 
information  on  the  light-dutyfuel 
economy  program  available  through  its 
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CAFE  Public  Information  Center  (http:// 
www.  n  h  tsa.gov/CA  FE_PIC/CA  FE_ 
PIC_Home.htm).  Information  includes 
manufacturer  and  overall  fleet  standards 
and  CAFE  performance,  credit  status, 
and  civil  penalty  status.  This 
information  has  been  helpful  to  increase 
transparency  to  all  stakeholders  and  to 
allow  the  public  to  see  how  companies 
are  progressing  from  one  year  to  the 
next  with  respect  to  their  compliance 
requirements.  It  is  EPA’s  intention  to 
publish  a  similar  annual  compliance 
report  for  the  heavy  duty  GHG  program, 
covering  both  the  existing  Phase  1 
program,  as  well  as  the  Phase  2 
standards  contained  in  this  final  rule.  It 
is  NHTSA’s  intention  to  expand  the 
Public  Information  Center  to  include  the 
medium -and  heavy -dutyfuel  efficiency 
program  and  to  make  up-to-date 
information  collected  in  the  heavy-duty 
fuel  efficiency  compliance  process 
available  publicly.  Both  the  EPA  and 
NHTSA  compliance  reports  will  provide 
available  information  at  the  vehicle 
subclass  level  for  each  of  the  four 
vehicle  categories  (i.e.  Tractors,  Trailers, 
Vocational,  and  Heavy -DutyPickups 
and  Vans),  and  EPA  will  provide 
available  information  for  the  other  GHG 
standards,  such  as  N20  and  refrigerant 
leak  detection  standards.  Prior  to 
issuing  the  compliance  reports,  EPA  and 
NHTSA  will  work  with  regulated 
manufacturers  to  reconcile  concerns 
over  the  release  of  claimed  confidential 
business  information,  consistent  with  40 
CFR  part  2  and  49  CFR512. 

(3)  Life  Cycle  Emissions 

The  agencies  received  many 
comments  expressing  concerns  about 
establishing  the  GHG  and  fuel 
consumption  standards  as  tailpipe 
standards  that  do  not  account  for 
upstream  emissions  or  other  life  cycle 
impacts.  However,  many  other 
commenters  supported  this  approach. 
Comments  specifically  related  to 
alternative  fuels  or  electric  vehicles  are 
addressed  in  Section  l.C.(1)(d)  and  in 
Section  XI. B.  This  section  addresses  the 
issue  more  broadly. 

As  discussed  below,  the  agencies  do 
not  see  how  we  could  accurately 
account  for  life  cycle  emissions  in  our 
vehicle  standards,  nor  have  commenters 
shown  that  such  an  accounting  is 
needed.  In  addition,  NHTSA  has  already 
noted  that  the  fuel  efficiency  standards 
are  necessarily  tail  pipe- based, and  that 
a  lifecycle  approach  would  likely  render 
it  impossible  to  harmonize  the  fuel 
efficiency  and  GHG  emission  standards, 
to  the  great  detriment  of  our  goal  of 
achieving  a  national,  harmonized 
program.  See  76  FR  57125. 


It  is  also  worth  noting  that  EPA’s 
engine  and  vehicle  emission  standards 
and  NHTSA’s  vehicle  fuel  consumption 
standards  (including  those  for  light-duty 
vehicles)  have  been  in  place  for  decades 
as  tailpipe  standards.  The  agencies  find 
no  reasonable  basis  in  the  comments  or 
elsewhere  to  change  fundamentally 
from  this  longstanding  approach. 

Although  the  final  standards  do  not 
account  for  life  cycle  emissions,  the 
agencies  have  estimated  the  upstream 
emission  impact  of  reducing  fuel 
consumption  for  heavy-dutyvehicles. 

As  shown  in  Section  VII  and  VIII,  these 
upstream  emission  reductions  are 
significant  and  worth  estimating,  even 
with  some  uncertainty.  However,  this 
analysis  would  not  be  a  sufficient  basis 
for  inclusion  in  the  standards 
themselves. 

(a)  Challenges  for  Addressing  Life  Cycle 
Emissions  With  Vehicle  Standards 

Commenters  supporting  accounting 
for  life  cycle  emissions  generally  did  so 
in  the  context  of  one  or  more  specific 
technologies.  However,  the  agencies 
cannot  accurately  address  life -cycle 
emissions  on  a  technology  specific  basis 
at  this  time  for  two  reasons: 

•  We  lack  data  to  address  each 
technology,  and  see  no  path  to 
selectively  apply  a  I  ife  cycle  analysis  to 
some  technologies,  but  not  to  others. 

•  Actual  life  cycle  emissions  are 
dependent  on  factors  outside  the  scope 
of  the  rulemaking  that  may  change  in 
the  future. 

With  respect  to  the  first  reason,  even 
if  we  were  able  to  accurately  and  fully 
account  for  life  cycle  impacts  of  one 
technology  (such  as  weight  reduction), 
this  would  not  allow  us  to  address  life 
cycle  emissions  for  other  technologies. 
For  example,  how  would  the  agencies 
address  potential  differences  in  life 
cycle  emissions  for  shifting  from  a 
manual  transmission  to  and  AMT,  or  the 
life  cycle  emissions  of  aerodynamic 
fairings?  If  we  cannot  factor  in  life  cycle 
impacts  for  all  technologies,  how  would 
we  do  it  for  weight  reductions?  Given 
the  complexity  of  these  rules  and  the 
number  of  different  technologies 
involved,  we  see  no  way  to  treat  the 
technologies  equitably.  Commenters  do 
not  provide  the  information  necessary  to 
address  this  challenge,  nor  are  the 
agencies  aware  of  such  information. 

The  second  reaeon  is  just  as 
problematic.  This  rulemaking  is  setting 
standards  for  vehicles  under  specific 
statutory  provisions.  It  is  not  regulating 
manufacturing  processes,  distribution 
practices,  or  the  locations  of 
manufacturing  facilities.  And  yet  each 
of  these  factors  could  impact  life  cycle 
emissions.  So  while  we  could  take  a 


snapshot  of  life  cycle  emissions  at  this 
point  in  time  for  specific  manufacturers, 
it  may  or  may  not  have  any  relation  to 
life  cycle  emissions  in  2027,  or  for  other 
manufacturers.  Consider,  for  example, 
two  component  manufacturers:  One  that 
produces  its  components  near  the 
vehicle  assembly  plant,  and  relies  on 
natural  gas  to  power  its  factory;  and  a 
second  that  is  located  overseas  and 
relies  on  coal -fired power.  How  would 
the  agencies  equitably  (or  even  non- 
arbitrarily)  factor  in  these  differences 
without  regulating  these  processes?  To 
the  extent  commenters  provided  any 
information  on  life  cycle  impacts,  they 
did  not  address  this  challenge. 

(b)  Need  for  Life  Cycle  Consideration  in 
the  Standards 

The  agencies  acknowledge  that  a  full 
and  accurate  accounting  of  life  cycle 
emissions  (if  it  were  possible)  could 
potentially  make  the  Phase  2  program 
marginally  better.  However,  we  do  not 
agree  that  this  is  an  issue  of 
fundamental  importance.  While  some 
commenters  submitted  estimates  of  the 
importance  of  life  cycle  emissions  for 
light-dutyvehicies,  life  cycle  emissions 
are  less  important  for  heavy-duty 
vehicles.  Consider,  for  example,  the 
difference  between  a  passenger  car  and 
a  heavy -duty  tractor.  If  the  passenger  car 
achieves 40  mile  per  gallon  and  travels 
150,000  miles  in  its  life,  it  would 
consume  less  than  4,000  gallons  of  fuel 
in  its  life.  On  the  other  hand,  a  tractor 
that  achieves  8  miles  per  gallon  and 
travels  1,000,000  miles  would  consume 
125,000  gallons  of  fuel  in  its  life,  or 
more  than  30  times  the  fuel  of  the 
passenger  car.  Commenters  provide  no 
basis  to  assume  the  energy  consumption 
associated  with  tractor  production 
would  be  30  times  that  of  the 
production  of  a  passenger  car. 

(4)  Amendments  to  the  Phase  1  Program 

The  agencies  are  revising  some  test 
procedures  and  compliance  provisions 
used  for  Phase  1 .  These  changes  are 
described  in  Section  XII.  This  includes 
both  amendments  specific  to  Phase  1 ,  as 
well  as  amendments  that  apply  more 
broadly  than  Phase  1 ,  such  as  the 
revisions  to  the  delegated  assembly 
provisions.  As  a  drafting  matter,  EPA 
notes  that  we  are  moving  the  GHG 
standards  for  Class  2b  and  3  pickups 
and  vans  from  40  CFR  1037.104  to  40 
CFR  86.1819-14. 

NHTSA  is  also  amending  49  CFR  part 
535  to  make  technical  corrections  to  its 
Phase  1  program  to  better  align  with 
EPA’s  compliance  approach,  standards 
and  C02  performance  results.  In  general, 
these  changes  are  intended  to  improve 
the  regulatory  experience  for  regulated 
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parties  and  also  reduce  agency 
administrative  burden.  More 
specifically,  NHTSA  is  changing  the 
rounding  of  its  standards  and 
performance  values  to  have  more 
significant  digits,  increasing  the  number 
of  significant  digits  for  values  used  for 
compliance  with  NHTSA  standards 
reduces  differences  in  credits  generated 
and  overall  credit  balances  for  the  EPA 
and  NHTSA  programs.  NHTSA  is  also 
removing  the  petitioning  process  for  off¬ 
road  vehicles,  clarifying  requirements 
for  the  documentation  needed  for 
submitting  innovative  technology 
requests  in  accordance  with  40  CFR 
1037.610  and  49  CFR  535.7,  and  adding 
further  detail  to  requirements  for 
submitting  credit  allocation  plans  as 
specified  in  49  CFR  535.9.  Finally, 
NHTSA  is  adding  the  same 
recordkeeping  requirements  that  EPA 
currently  requires  to  facilitate  in-use 
compliance  inspections.  These  changes 
are  intended  to  improve  the  regulatory 
experience  for  regulated  parties  and  also 
reduce  agency  administrative  burden. 

The  agencies  received  few  comments 
on  these  changes,  with  most  supporting 
the  proposed  changes  or  suggesting 
improvements.  These  comments  as  well 
as  the  few  comments  opposing  any  of 
these  changes  are  discussed  in  Section 
XII  and  in  the  RTC. 

(5)  Other  Amendments  to  EPA 
Regulations 

EPA  is  finalizing  certain  other 
changes  to  regulations  that  we 
proposed,  which  are  not  directly  related 
to  the  HD  Phase  1  or  Phase  2  programs, 
as  detailed  in  Section  XIII.  For  these 
amendments,  there  are  no 
corresponding  changes  in  NHTSA 
regulations.  Some  of  these  amendments 
relate  directly  to  heavy-dutyhighway 
engines,  but  not  to  the  GHG  programs. 
Others  relate  to  nonroad  engines.  This 
latter  category  reflects  the  regulatory 
structure  EPA  uses  for  its  mobile  source 
regulations,  in  which  regulatory 
provisions  applying  broadly  to  different 
types  of  mobile  sources  are  codified  in 
common  regulatory  parts  such  as  40 
CFR  part  1068.  This  approach  creates  a 
broad  regulatory  structure  that  regulates 
highway  and  nonroad  engines,  vehicles, 
and  equipment  collectively  in  a 
common  program.  Thus,  it  is 
appropriate  to  include  some 
amendments  to  nonroad  regulations  in 
addition  to  the  changes  applicable  only 
for  highway  engines  and  vehicles. 

Except  as  noted  below,  the  agencies 
received  relatively  few  significant 
comments  on  these  issues.  All 
comments  are  discussed  in  more  detail 
in  Section  XIII  and  in  the  RTC.  One 
area,  for  which  we  did  receive 


significant  comment  was  the  issue  of 
competition  vehicles.  As  described  in 
Section  XIII,  EPA  is  not  finalizing  the 
proposed  clarification  related  to 
highway  vehicles  used  for  competition. 

(a)  Standards  for  Engines  Installed  In 
Glider  Kits 

EPA  regulations  currently  allow  used 
pre-2013engines  to  be  installed  into 
new  glider  kits  without  meeting 
currently  applicable  standards.  As 
described  in  Section  XII LB,  EPA  is 
amending  its  regulations  to  allow  only 
engines  that  have  been  certified  to  meet 
standards  for  the  model  year  in  which 
the  glider  vehicle  is  assembled  (i.e. 
current  model  year  engine  standards)  to 
be  installed  in  new  glider  kits,  with 
certain  exceptions.  First,  engines 
certified  to  earlier  MY  standards  that  are 
identical  to  the  current  model  year 
standards  may  be  used.  Second,  engines 
still  within  their  useful  life  (and  certain 
similar  engines)  may  be  used.  Note  that 
this  would  not  allow  use  of  the  pre-2002 
engines  that  are  currently  being  used  in 
most  glider  vehicles  because  they  all 
would  be  outside  of  the  10-yearuseful 
life  period.  Finally,  the  interim  small 
manufacturer  allowance  for  glider 
vehicles  will  also  apply  for  the  engines 
used  in  the  exempted  glider  kits. 
Comments  on  this  issue  are  summarized 
and  addressed  in  Section  XI I  LB  and  in 
RTC  Section  14.2. 

(b)  Nonconformance  Penalty  Process 
Changes 

Nonconformance  penalties  (NCPs)  are 
monetary  penalties  established  by 
regulation  that  allow  a  vehicle  or  engine 
manufacturer  to  sell  engines  that  do  not 
meet  the  emission  standards. 
Manufacturers  unable  to  comply  with 
the  applicable  standard  pay  penalties, 
which  are  assessed  on  a  per -engine 
basis. 

On  September  5,  2012,  EPA  adopted 
final  NCPs  for  heavy  heavy -duty  diesel 
engines  that  could  be  used  by 
manufacturers  of  heavy -dutydiesel 
engines  unable  to  meet  the  current 
oxides  of  nitrogen  (NOx)  emission 
standard.  On  December  11, 2013  the 
U.S.  Court  of  Appeals  for  the  District  of 
Columbia  Circuit  issued  an  opinion 
vacating  that  Final  Rule.  It  issued  its 
mandate  for  this  decision  on  April  16, 
2014,  ending  the  availability  of  the 
NCPs  for  the  current  NOx  standard,  as 
well  as  vacating  certain  amendments  to 
the  NCP  regulations  due  to  concerns 
about  inadequate  notice.  In  particular, 
the  amendments  revise  the  text 
explaining  how  EPA  determines  when 
NCP  should  be  made  available.  In  the 
Phase  2  NPRM,  EPA  re- proposed  most 
of  these  amendments  to  provide  fuller 


notice  and  additional  opportunity  for 
public  comment.  As  discussed  in 
Section  XIII,  although  EPA  received  one 
comment  opposing  these  amendments, 
they  are  being  finalized  as  proposed. 

(c)  Updates  to  Heavy -DutyEngine 
Manufacturer  In-UseTesting 
Requirements 

EPA  and  manufacturers  have  gained 
substantial  experience  with  in-use 
testing  over  the  last  four  or  five  years. 
This  has  led  to  important  insights  in 
ways  that  the  test  protocol  can  be 
adjusted  to  be  more  effective.  We  are 
accordingly  making  changes  to  the 
regulations  in  40  CFR  part  86,  subparts 
N  and  T. 

(d)  Extension  of  Certain  40  CFR  Part 
1068  Provisions  to  Highway  Vehicles 
and  Engines 

As  part  of  the  Phase  1  GHG  standards, 
we  applied  the  exemption  and 
importation  provisions  from  40  CFR 
part  1068,  subparts  C and  D,  to  heavy- 
duty  highway  engines  and  vehicles.  We 
also  specified  that  the  defect  reporting 
provisions  of  40  CFR  1068.501  were 
optional.  In  an  earlier  rulemaking,  we 
applied  the  selective  enforcement 
auditing  under  40  CFR  part  1068, 
subpart  E  (75  FR  22896,  April  30,  2010). 
We  are  adopting  the  rest  of  40  CFR  part 
1068  for  heavy -dutyhigh way  engines 
and  vehicles,  with  certain  exceptions 
and  special  provisions. 

As  described  above,  we  are  applying 
all  the  general  compliance  provisions  of 
40  CFR  part  1068  to  heavy -dutyengines 
and  vehicles  subject  to  40  CFR  parts 
1036  and  1037.  We  are  also  applying  the 
recall  provisions  and  the  hearing 
procedures  from  40  CFR  part  1068  for 
highway  motorcycles  and  for  all 
vehicles  subject  to  standards  under  40 
CFR  part  86,  subpart  S. 

EPA  is  updating  and  consolidating  the 
regulations  related  to  formal  and 
informal  hearings  in  40  CFR  part  1068, 
subpart  G.  This  will  allow  us  to  rely  on 
a  single  set  of  regulations  for  all  the 
different  categories  of  vehicles,  engines, 
and  equipment  that  are  subject  to 
emission  standards.  We  also  made  an 
effort  to  write  these  regulations  for 
improved  readability. 

We  are  also  making  a  number  of 
changes  to  part  1068  to  correct  errors,  to 
add  clarification,  and  to  make 
adjustments  based  on  lessons  learned 
from  implementing  these  regulatory 
provisions. 

(e)  Amendments  to  Engine  and  Vehicle 
Test  Procedures  in  40  CFR  Parts  1065 
and  1066 

EPA  is  making  several  changes  to  our 
engine  testing  procedures  specified  in 
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40  CFR  part  1065.  None  of  these 
changes  will  significantly  impact  the 
stringency  of  any  standards. 

(f)  Amendments  Related  to  Marine 
Diesel  Engines  in  40  CFR  Parts  1042  and 
1043 

EPA’s  emission  standards  and 
certification  requirements  for  marine 
diesel  engines  under  the  Clean  Air  Act 
and  the  act  to  Prevent  Pollution  from 
Ships  are  identified  in  40  CFR  parts 
1042  and  1043,  respectively.  EPA  is 
amending  these  regulations  with  respect 
to  continuous  NOx  monitoring  and 
auxiliary  engines,  as  well  as  making 
several  other  minor  revisions. 

(g)  Amendments  Related  to  Locomotives 
in  40  CFR  Part  1033 

EPA’s  emission  standards  and 
certification  requirements  for 
locomotives  under  the  Clean  Air  Act  are 
identified  in  40  CFR  part  1033.  EPA  is 
making  several  minor  revisions  to  these 
regulations. 

(6)  Other  Amendments  to  NHTSA 
Regulations 

NHTSA  proposed  to  amend  49  CFR 
parts  512  and  537  to  allow 
manufacturers  to  submit  required 
compliance  data  for  the  Corporate 
Average  Fuel  Economy  (CAFE)  program 
electronically,  rather  than  submitting 
some  reports  to  NHTSA  via  paper  and 
CDs  and  some  reports  to  EPA  through 
its  VERIFY  datable  system.  NHTSA  is 
not  finalizing  this  proposal  in  this 
rulemaking  and  will  consider  electronic 
submission  for  CAFE  reports  in  a  future 
action. 

tl.  Vehicle  Simulation  and  Separate 
Engine  Standards  for  T ractors  and 
Vocational  Chassis 

A.  Introduction 

This  Section  II.  describes  two 
regulatory  program  elements  that  are 
common  among  tractors  and  vocational 
chassis.  In  contrast,  Sections  III  and  V 
respectively  describe  the  regulatory 
program  elements  that  are  unique  to 
tractors  and  to  vocational  chassis.  The 
common  elements  described  here  are 
the  vehicle  simulation  approach  to 
vehicle  certification  and  the  separate 
standards  for  engines.  Section  I  LB 
discusses  the  reasons  for  this  Phase  2 
regulatory  approach;  namely,  requiring 
vehicle  simulation  for  tractor  and 
vocational  chassis  certification, 
maintaining  separate  engine  standards, 
and  expanding  and  updating  their 
related  mandatory  and  optional  test 
procedures.  Section  ll.C  discusses  in 
detail  the  evolution  and  final  version  of 
the  vehicle  simulation  computer 
program,  which  is  called  the 


Greenhouse  gas  Emissions  Model  or 
“GEM.”  Section  ll.C  also  discusses  the 
evolution  and  final  versions  of  the  test 
procedures  for  determining  the  GEM 
inputs  that  are  common  for  tractors  and 
vocational  chassis.  Section  II.D 
discusses  in  detail  the  separate  engine 
standards  for  GHGs  and  fuel  efficiency 
and  their  requisite  test  procedures. 

In  this  final  action,  the  agencies  have 
bui  It  on  the  success  of  the  Phase  1  GEM  - 
based  approach  for  the  certification  of 
tractors  and  vocational  chassis.  To 
better  recognize  the  real -world  impact  of 
vehicle  technologies,  we  have  expanded 
the  number  of  required  and  optional 
vehicle  inputs  into  GEM.  inputting 
these  additional  details  into  GEM 
results  in  more  accurate  representations 
of  vehicle  performance  and  greater 
opportunities  to  demonstrate  reductions 
in  C02  emissions  and  fuel  consumption. 
We  are  also  finalizing  revisions  to  the 
vehicle  driving  patterns  that  are 
programmed  into  GEM  to  better  reflect 
real-worldvehicle  operation  and  the 
emissions  reductions  that  result  from 
applying  GHGand  fuel  efficiency 
technologies  to  vehicles.  As  a  result  of 
these  revisions,  the  final  GEM  -  based 
vehicle  certification  approach 
necessitates  new  testing  of  engines  and 
testing  of  some  other  vehicle 
components  to  generate  the  additional 
GEM  inputs  for  Phase  2.  More  detail  is 
provided  in  Section  ll.C. 

Based  on  our  assessments  of  the 
technological  feasibility;  cost 
effectiveness;  requisite  lead  times  for 
implementing  new  and  additional 
tractor  and  vocational  vehicle 
technologies;  and  based  on  comments 
we  received  in  response  to  our  notice  of 
proposed  rulemaking  and  in  response  to 
our  more  recent  notice  of  additional 
data  avai labi I  ity ,  the  agencies  are 
finalizing  steadily  increasing 
stringencies  of  the  C02  and  fuel 
consumption  standards  for  tractors  and 
vocational  chassis  for  vehicle  model 
years  2021 , 2024  and  2027.  See  Section 
1  or  Sections  111  and  V  respectively  for 
these  numerical  standards  for  tractors 
and  vocational  chassis.  As  part  of  our 
analytical  process  for  determining  the 
numerical  values  of  these  standards,  the 
agencies  utilized  GEM.  Using  GEM  as  an 
integral  part  of  our  own  standard -setting 
process  helps  ensure  consistency 
between  our  technology  assessments 
and  the  GEM -basedcertification  process 
that  we  require  for  compliance  with  the 
Phase  2  standards.  Our  utilization  of 
GEM  in  our  standard -settingprocess  is 
described  further  in  Section  ll.C. 

For  Phase  2  we  are  finalizing,  as 
proposed,  the  same  Phase  1  certification 
approach  for  al  I  of  the  GHG  and  fuel 
efficiency  separate  engine  standards  for 


those  engines  installed  in  tractors  and 
vocational  chassis.  For  the  separate 
engine  standards,  we  will  continue  to 
require  the  Phase  1  engine 
dynamometer  certification  test 
procedures,  which  were  adopted 
substantially  from  EPA’s  existing  heavy- 
duty  engine  emissions  test  procedures. 

In  this  action  we  are  finalizing,  as 
proposed,  revisions  to  the  weighting 
factors  of  the  tractor  engine  13-mode 
stead y-statetest  cycle  (i.e.,  the 
Supplemental  Engine  Test  cycle  or 
“SET”).  The  SET  is  required  for 
determining  tractor  engine  C02 
emissions  and  fuel  consumption. 
Consistent  with  the  rationale  we 
presented  in  our  proposal  and 
consistent  with  comments  we  received, 
these  revised  SET  weighting  factors 
better  reflect  the  lower  engine  speed 
operation  of  modern  engines,  which 
frequently  occurs  at  tractor  cruise 
speeds.  We  used  these  revised 
weighting  factors  as  part  of  our  engine 
technology  assessments  of  both  current 
engine  technology  (i.e.,  our  “baseline 
engine”  technology)  and  future  engine 
technology. 

Based  on  our  assessments  of  the 
technological  feasibility;  cost 
effectiveness;  requisite  lead  times  for 
implementing  new  and  additional 
engine  technologies;  and  based  on 
comments  we  received  in  response  to 
our  notice  of  proposed  rulemaking  and 
in  response  to  our  more  recent  notice  of 
additional  data  availability,  the  agencies 
are  finalizing  steadily  increasing 
stringencies  of  the  C02  and  fuel 
consumption  separate  engine  standards 
for  engine  model  years  2021 , 2024  and 
2027.  In  addition,  for  each  of  these 
model  years,  EPA  is  maintaining  the 
Phase  1  separate  engine  standards  for 
CH4  and  N20  emissions — both  at  their 
Phase  1  numeric  values.  While  EPA  is 
not  finalizing  at  this  time  more  stringent 
N20  emissions  standards,  as  originally 
proposed,  EPA  may  soon  revisit  these 
separate  engine  N20  standards  in  a 
future  rulemaking.  All  of  the  final  Phase 
2  separate  engine  standards  are 
presented  in  Section  II.D,  along  with  our 
related  assessments. 

B.  Phase  2  Regulatory  Structure 

As  proposed,  in  this  final  action  the 
agencies  have  built  on  the  success  of  the 
Phase  1  GEM -basedapp roach  for  the 
certification  of  tractors  and  vocational 
chassis,  while  also  maintaining  the 
Phase  1  separate  engine  standards 
approach  to  engine  certification.  While 
the  regulatory  structures  of  both  Phase 
1  and  Phase  2  are  quite  similar,  there  are 
a  number  of  new  elements  for  Phase  2. 
Note  that  we  are  not  applying  these  new 
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Phase  2  elements  for  compliance  with 
the  Phase  1  standards. 

These  modifications  for  Phase  2  are 
consistent  with  the  agencies’  Phase  1 
commitments  to  consider  a  range  of 
regulatory  approaches  during  the 
development  of  future  regulatory  efforts 
(76  FR  57133),  especially  for  vehicles 
not  already  subject  to  full  vehicle 
chassis  dynamometer  testing.  For 
example,  we  committed  to  consider  a 
more  sophisticated  approach  to  vehicle 
testing  to  more  completely  capture  the 
complex  interactions  within  the  total 
vehicle,  including  the  engine  and 
powertrain  performance.  We  also 
committed  to  consider  the  potential  for 
full  vehicle  certification  of  complete 
tractors  and  vocational  chassis  using  a 
chassis  dynamometer  test  procedure. 

We  also  considered  chassis 
dynamometer  testing  of  complete 
tractors  and  vocational  chassis  as  a 
complementary  approach  for  validating 
a  more  complex  vehicle  simulation 
approach.  We  committed  to  consider  the 
potential  fora  regulatory  program  for 
some  of  the  trailers  hauled  by  tractors. 
After  considering  these  various 
approaches,  the  agencies  proposed  a 
structure  in  which  regulated  tractor  and 
vocational  chassis  manufacturers  would 
additionally  enter  engine  and 
powertrain -relatedinputs  into  GEM, 
which  was  not  part  of  in  Phase  1 . 

The  basic  structure  in  the  proposal 
was  widely  supported  by  commenters, 
although  some  commenters  supported 
changing  certain  aspects.  Some 
commenters  suggested  revising  GEM  to 
recognize  additional  technologies,  such 
as  tire  pressure  monitoring  systems  and 
electronic  controls  that  decrease  fuel 
consumption  while  a  vehicle  is 
coasting.  To  the  extent  that  the  agencies 
were  able  to  collect  and  receive 
sufficient  data  to  support  such  revisions 
in  GEM,  these  changes  were  made.  See 
Section  II.C.  for  details.  For  determining 
certain  GEM  inputs,  some  commenters 
suggested  more  cost- effect ivetest 
procedures  for  separate  engine  and 
transmission  testing,  compared  to  the 
eng  i  ne  -  p  I  us  -  transm  issiorpowert  rai  n 
test  procedure  that  the  agencies 
proposed.  In  collaboration  with 
researchers  at  engine  manufacturer  test 


laboratories,  at  Oak  Ridge  National 
Laboratory  and  at  Southwest  Research 
Institute,  the  agencies  completed  a 
number  of  laboratory  evaluations  of 
these  suggested  test  procedures.131 
Based  on  these  results,  which  were 
made  available  to  the  public  for  a  30- 
day  comment  period  in  the  NODA,  the 
agencies  are  finalizing  these  more  cost- 
effective  test  procedures  as  options,  in 
addition  to  the  powertrain  test 
procedure  we  proposed.  We  note  that 
we  are  also  finalizing  some  of  these 
more  cost -effect  ivetest  procedures,  the 
cycle  average  approach  for  all  vehicle 
cycles,  as  optional  for  the  testing  of 
“pre-transmission”hybrids.  in  response 
to  our  request  for  comment,  some 
commenters  expressed  support  for  a  so- 
called,  “cycle -average”approach  for 
generating  engine  map  data  for  input 
into  GEM.  This  approach  facilitates  an 
accurate  recognition  of  an  engine’s 
transient  performance.  The  agencies 
further  refined  this  approach,  and  we 
made  detailed  information  on  this 
approach  available  in  the  NODA.132 
Based  on  comments,  we  are  finalizing 
this  approach  as  mandatory  for  mapping 
engines  over  GEM’s  transient  cycle,  and 
we  are  allowing  this  approach  as 
optional  for  GEM’s  55  mph  and  65  mph 
cycles. 

Some  commenters  expressed  concern 
about  GEM  and  our  proposed  tractor 
standards  appropriately  accounting  for 
the  performance  of  powertrain 
technologies  installed  in  some  of  the 
largest  specialty  tractors.  We  have 
addressed  this  concern  by  finalizing  a 
new  “heavy- haul ’’tractor  sub -category, 
with  a  unique  payload  and  vehicle 
masses  in  GEM,  which  result  in  a 
unique  set  of  numeric  standards  for 
these  vehicles.  This  is  explained  in 
detail  in  Section  iil.D.  Other 
commenters  expressed  concern  about 
the  greater  complexity  of  GEM’s 
additional  inputs  and  the 
appropriateness  of  our  proposed 


131  Oak  Ridge  National  Laboratory  results 
docketed  for  the  NODA:  EPA-HQ-OAR-2014- 
0827-1622  and  NHTSA-2014-0132-0183, 
Southwest  Research  Institute  results  docketed  for 
the  NODA:  EPA-HG-OAR-2014-0827-1619  and 
N  H  TSA-20 1 4-0 1 32-0 1 84. 

132  Ibid. 


vocational  chassis  standards,  as  applied 
to  certain  custom -bui I tvocational 
chassis.  We  have  addressed  these 
concerns  by  finalizing  a  limited  number 
of  optional  custom  chassis  standards, 
tailored  according  to  a  vocational 
chassis’  final  application  (e.g.,  school 
bus,  refuse  truck,  cement  mixer,  etc.). 

To  address  the  concerns  about  GEM’s 
complexity  for  these  specialty  vehicles, 
these  optional  custom  chassis  standards 
require  a  smaller  number  of  GEM 
inputs.  This  is  explained  in  detail  in 
Section  V.D. 

Some  vehicle  manufacturers  did  not 
support  the  agencies  finalizing  separate 
engine  standards.  However,  as  described 
below,  the  agencies  continue  to  believe 
that  separate  engine  standards  are 
necessary  and  appropriate.  Thus,  the 
agencies  are  finalizing  the  basic  rule 
structure  that  was  proposed,  but  with  a 
number  of  refinements. 

For  trailer  manufacturers,  which  will 
be  subject  to  fi rst-timestan da rds  under 
Phase  2,  we  will  apply  the  standards 
using  a  GEM  -basedcertification,  but  to 
do  so  without  actually  running  GEM. 
More  specifically,  based  on  the 
agencies’  analysis  of  the  results  of 
running  GEM  many  times  and  varying 
GEM’s  trailer  configurations,  the 
agencies  have  developed  a  simple 
equation  that  replicates  GEM  results, 
based  on  inputting  certain  trailer  values 
into  the  equation.  Use  of  the  equation, 
rather  than  full  GEM,  should 
significantly  facilitate  trailer 
certification.  As  described  in  Chapter 
2.10.5  of  the  RIA,  the  equation  has  a 
nearly  perfect  correlation  with  GEM,  so 
that  they  can  be  used  instead  of  GEM, 
without  impacting  stringency.  This  is  a 
result  of  the  relative  simplicity  of  the 
trailer  inputs  as  compared  to  the  tractor 
and  vocational  vehicle  inputs. 

(1 )  Other  Structures  Considered 

To  follow -upon  the  commitment  to 
consider  other  approaches,  the  agencies 
spent  significant  time  and  resources 
before  the  proposal  in  evaluating  six 
different  options  for  demonstrating 
compliance  with  the  proposed  Phase  2 
standardsasshown  in  Figure  11.1 
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As  shown  in  Figure  11.1  these  six 
options  include: 

1.  Full  vehicle  simulation,  where 
vehicle  inputs  are  entered  into 
simulation  software. 

2.  Vehicle  simulation,  supplemented 
with  separate  engine  standards. 

3.  Controllers-  in -the-  loopimulation, 
where  an  actual  electronic  transmission 
controller  module  (TCM)  and  an  actual 
engine  controller  module  (ECM)  are 
tested  in  hardware. 

4.  Engine-in-the- loopimulation,  with 
or  without  a  TCM,  where  at  least  the 
engine  is  tested  in  hardware. 

5.  Vehicle  simulation  with 
powertrain  -in-  the  -loop/yhere  the 
engine  and  transmission  are  tested  in 
hardware.  One  variation  involves  an 
engine  standard. 

6.  Full  vehicle  chassis  dynamometer 
testing. 

The  agencies  evaluated  these  options 
in  terms  of  the  capital  investment 
required  of  regulated  manufacturers  to 
conduct  the  testing  and/or  simulation, 
the  cost  per  test,  the  accuracy  of  the 
simulation,  and  the  challenges  of 
validating  the  results.  Other 
considerations  included  the 
representativeness  compared  to  the  real 
world  behavior,  maintaining  existing 
Phase  1  certification  approaches  that  are 
known  to  work  well,  enhancing  the 
Phase  1  approaches  that  could  use 
improvements,  the  alignment  of  test 
procedures  for  determining  GHG  and 


Figure  1 1.1  Six  Certification  Options 


non-GHGemissions  compliance,  and 
the  potential  to  circumvent  the  intent  of 
the  test  procedures.  The  agencies 
presented  our  evaluations  in  the 
proposal,  and  we  received  comments  on 
some  of  these  approaches,  and  these 
comments  were  considered  carefully  in 
our  evaluations  for  this  final  action. 
Notably,  in  this  final  action  we  are 
adopting  a  combination  of  these 
options,  where  some  are  mandatory  and 
others  are  optional  for  certification  via 
GEM.  We  have  concluded  that  this 
combination  of  these  options  strikes  an 
optimal  balance  between  their  costs, 
accuracy  with  respect  to  real -world 
performance,  and  robustness  for 
ensuring  compliance.  In  this  section  we 
present  our  evaluation  and  rationale  for 
finalizing  these  Phase  2  certification 
approaches. 

Chassis  dynamometer  testing  (Option 
6)  is  used  extensively  in  the 
development  and  certification  of  light- 
duty  vehicles.  It  also  is  used  in  Phase  1 
to  certify  complete  Class  2b/3  pickups 
and  vans,  as  well  as  to  certify  certain 
incomplete  vehicles  (at  the 
manufacturer’s  option).  The  agencies 
considered  chassis  dynamometer  testing 
more  broadly  as  a  heavy -duty  fuel 
efficiency  and  GHG  certification  option 
because  chassis  dynamometer  testing 
has  the  ability  to  evaluate  a  vehicle’s 
performance  in  a  manner  that  most 
closely  resembles  the  vehicle’s  in-use 
performance.  Nearly  all  of  the  fuel 


efficiency  technologies  can  be  evaluated 
simultaneously  on  a  chassis 
dynamometer,  including  the  vehicle 
systems’  interactions  that  depend  on  the 
behavior  of  the  engine,  transmission, 
and  other  vehicle  electronic  controllers. 
One  challenge  associated  with  the 
application  of  wide-spreadheavy-duty 
chassis  testing  is  the  small  number  of 
heavy -dutychassis  test  sites  that  are 
available  in  North  America.  As 
discussed  in  RIA  Chapter  3,  the  agencies 
were  only  able  to  locate  1 1  heavy-duty 
chassis  test  sites.  However,  more 
recently  we  have  seen  an  increased 
interest  in  building  new  sites  since 
issuing  the  Phase  1  Final  Rule.  For 
example,  EPA  is  currently  building  a 
heavy  -dutychassis  dynamometer  with 
the  ability  to  test  up  to  80,000  pound 
vehicles  at  the  National  Vehicle  and 
Fuel  Emissions  Laboratory  in  Ann 
Arbor,  Michigan. 

Nevertheless,  the  agencies  continue  to 
be  concerned  about  requiring  a  chassis 
test  procedure  for  certifying  tractors  or 
vocational  chassis  due  to  the  initial  cost 
of  a  new  test  facility  and  the  large 
number  of  heavy  duty  tractor  and 
vocational  chassis  variants  that  could 
require  testing.  We  have  also  concluded 
that  for  heavy -dutytractors  and 
vocational  chassis,  there  can  be 
increased  test-to-tesi/ariability  under 
chassis  dynamometer  test  conditions, 
versus  other  approaches.  First,  the 
agencies  recognize  that  such  testing 
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requires  expensive,  specialized 
equipment  that  is  not  widely  available. 
The  agencies  estimate  that  it  would  vary 
from  about  $1 .3  to  $4.0  million  per  new 
test  site  depending  on  existing 
facilities.133  In  addition,  the  large 
number  of  heavy -dutyvehicle 
configurations  would  require  significant 
amounts  of  testing  to  cover  the  sector. 
For  example,  for  Phase  1  tractor 
manufacturers  typically  certified  several 
thousand  variants  of  one  single  tractor 
model.  Finally,  EPA’s  evaluation  of 
heavy -dutychassis  dynamometer  testing 
has  shown  that  the  variation  of  chassis 
test  results  is  greater  than  light- duty 
testing,  up  to  3  percent  worse,  based  on 
our  sponsored  testing  at  Southwest 
Research  Institute.134  The  agencies’ 
research  identified  a  number  of  unique 
sources  of  test -to- test/ariabi  I  ity  in  HD 
chassis  dynamometer  testing  versus 
other  types  of  testing  (described  next). 
These  unique  sources  include  variations 
in  HD  tire  performance  and  tire 
temperature  and  pressure  stability; 
variations  in  human  driver  performance; 
and  variations  in  the  test  facilities’ 
heating,  ventilation  and  air  conditioning 
system  affecting  emissions  after- 
treatment  performance  (e.g.,  increased 
fuel  consumption  to  maintain  after- 
treatment  temperature)  and  engine 
accessory  power  (e.g.,  engine  fan 
clutching).  Although  the  agencies  are 
not  requiring  chassis  dynamometer 
certification  of  tractors  and  vocational 
chassis,  we  believe  such  an  approach 
could  potentially  be  appropriate  in  the 
future  for  some  heavy  duty  vehicles  if 
more  test  facilities  become  available  and 
if  the  agencies  are  able  to  address  the 
large  number  of  vehicle  variants  that 
might  require  testing  and  the  unique 
sources  of  test -to -test/ariabi  I  ity.  Note, 
as  discussed  in  Section  II.C.(4)  we  are 
finalizing  a  manufacturer -runcomplete 
tractor  heavy -dutychassis  dynamometer 
test  program  for  monitoring  relative 
trends  fuel  efficiency  and  for  comparing 
those  trends  to  the  trends  indicated  via 
GEM  simulation.  While  the  agencies  did 
not  receive  significant  comment  on  the 
appropriateness  of  full  vehicle  heavy- 
duty  chassis  dynamometer  testing  for 
certification,  the  agencies  did  receive 
significant,  mostly  negative,  comment 
on  the  costs  versus  benefits  of  a 
manufacturer- runcomplete  tractor 
heavy -dutychassis  dynamometer  test 
program  for  data  collection.  These 
comments  and  our  responses  are 
detailed  in  Section  ii.C.(4). 


133  03-19034  TASK  2  Report -Paper03-Class8_hil. 
DRAFT,  September  30,  2013. 

134  GEM  Validation,  Technical  Research 
Workshop,  San  Antonio,  December  10-11, 2014. 


Another  option  considered  for 
certification  involves  testing  a  vehicle’s 
powertrain  in  a  modified  engine 
dynamometer  test  facility,  which  is  part 
of  option  5  shown  in  Figure  11.1.  in  this 
case  the  engine  and  transmission  are 
installed  together  in  a  laboratory  test 
facility,  and  a  dynamometer  is 
connected  to  the  output  shaft  of  the 
transmission.  GEM  or  an  equivalent 
vehicle  simulation  computer  program  is 
then  used  to  control  the  dynamometer 
to  simulate  vehicle  speeds  and  loads. 
Thestep-by-stejlest  procedure 
considered  for  this  option  was  initially 
developed  as  an  option  for  hybrid 
powertrain  testing  for  Phase  1 .  We  are 
not  finalizing  this  approach  as 
mandatory,  but  we  are  allowing  this  as 
an  option  for  manufacturers  to  generate 
powertrain  inputs  for  use  in  GEM.  For 
Phase  2  we  generally  require  this  test 
procedure  for  evaluating  hybrid 
powertrains  for  inputs  into  GEM,  but 
there  are  certain  exceptions  where 
engine -only  test  procedures  may  be 
used  to  certify  hybrids  via  GEM  (e.g., 
pre-transmissionhybrids). 

A  key  advantage  of  the  powertrain  test 
approach  is  that  it  directly  measures  the 
effectiveness  of  the  engine,  the 
transmission,  and  the  integration  of 
these  two  components.  Engines  and 
transmissions  are  particularly 
challenging  to  simulate  within  a 
computer  program  like  GEM  because  the 
engines  and  transmissions  installed  in 
vehicles  today  are  actively  and 
interactively  controlled  by  their  own 
sophisticated  electronic  controls; 
namely  the  ECM  and  TCM. 

We  believe  that  the  capital  investment 
impact  on  manufacturers  for  powertrain 
testing  is  reasonable;  especially  for 
those  who  already  have  heavy-duty 
engine  dynamometer  test  facilities.  We 
have  found  that,  in  general,  medium - 
duty  powertrains  can  be  tested  in  heavy- 
duty  engine  test  cells.  EPA  has 
successfully  completed  such  a  test 
facility  conversion  at  the  National 
Vehicle  and  Fuel  Emissions  Laboratory 
in  Ann  Arbor,  Michigan.  Southwest 
Research  Institute  (SwRI)  in  San 
Antonio,  Texas  has  completed  a  similar 
test  cell  conversion.  Oak  Ridge  National 
Laboratory  in  Oak  Ridge,  Tennessee  has 
been  operating  a  recently  constructed 
heavy  heavy -dutypowertrain 
dynamometer  facility,  and  EPA 
currently  has  an  interagency  agreement 
with  DOE  to  fund  EPA  powertrain 
testing  at  ORNL.  The  results  from  this 
testing  were  published  for  a  30 -day 
comment  period,  as  part  of  the 
NOD  A. 135  Eaton  Corporation  has  been 


135  Oak  Ridge  NationaS  Laboratory  results 
docketed  for  the  NODA:  EPA-HQ-OAR-2014- 


operating  a  heavy -dutypowertrain  test 
cell  and  has  provided  the  agencies  with 
valuable  test  results  and  other 
comments.136  PACCAR  recently 
constructed  and  began  operation  of  a 
powertrain  test  cell  that  includes 
engine,  transmission  and  axle  test 
capabilities.137  EPA  also  contracted 
SwRI  to  evaluate  North  America’s 
capabilities  (as  of  2014)  for  powertrain 
testing  in  the  heavy -dutysector  and  the 
cost  of  installing  a  new  powertrain  cell 
that  meets  agency  requirements.138 
Results  from  this  2014  survey  indicated 
that  one  supplier  (Eaton)  already  had 
this  capability.  We  estimate  that  the 
upgrade  costs  to  an  existing  engine  test 
facility  are  on  the  order  of  $1.2  million, 
and  a  new  test  facility  in  an  existing 
building  are  on  the  order  of  $1 .9 
million.  We  also  estimate  that  current 
powertrain  test  cells  that  could  be 
upgraded  to  measure  C02  emissions 
would  cost  approximately  $600,000.  For 
manufacturersor  suppliers  wishing  to 
contract  out  such  testing,  SwRI 
estimated  that  a  cost  of  $150,000  would 
provide  about  one  month  of  powertrain 
testing  services.  Once  a  powertrain  test 
cell  is  fully  operational,  we  estimate 
that  for  a  nominal  powertrain  family 
(i.e.  one  engine  family  tested  with  one 
transmission  family),  the  cost  for 
powertrain  installation,  testing,  and  data 
analysis  would  be  about  $70,000  in 
calendar  year  2016,  in  2016  dollars. 
Since  the  NPRM  in  July  2015,  the 
agencies  and  other  stakeholders  have 
completed  significant  new  work  toward 
refining  the  powertrain  test  procedure 
itself,  and  these  results  confirm  the 
robustness  of  this  approach.  The 
agencies  regulations  provide  details  of 
the  final  powertrain  test  procedure.  See 
40  CFR  1037.550. 

Furthermore,  the  agencies  have 
worked  with  key  transmission  suppliers 
to  develop  an  approach  to  define 
transmission  families.  Coupled  with  the 
agencies’  existing  definitions  of  engine 
families  (40  CFR  1036.230  and 
1037.230),  we  are  finalizing  powertrain 
family  definitions  in  40  CFR  1037.231 
and  axle  and  transmission  families  in  40 
CFR  1037.232. 

Even  though  there  is  conclusive 
evidence  that  powertrain  testing  is  a 


0827-1 622  an d  N  HTSA-201 4-01 32-0 1 83. 
Southwest  Research  institute  results  docketed  for 
the  NODA:  EPA-HQ-OAR-20 14-0827-1 61 9  and 
N  HTSA-201 4-01 32-0 1 84. 

136  Eaton,  Greenhouse  gas  emissions  and  fuel 
efficiency  standardsfor  medium-and  heavy-duty 
engines  and  vehicies — Phase  2,  80  FED.  REG. 
40,137— Docket  ID  NOS.  EPA-HG-OAR-2014- 
0827,  October  1,2015. 

1 37  h  ttps://en  gines.  pacca  r.  com  /tech  nology / 
research-developmen  t/. 

i33  03-19034  TASK  2  Report -Paper03-CSass8_hil. 
DRAFT,  September  30,  2013. 
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technically  robust  and  cost-effective 
approach  to  evaluating  the  C02  and  fuel 
consumption  performance  of 
powertrains,  and  even  though  there  has 
been  a  clear  trend  toward  manufacturers 
and  other  test  laboratories  recognizing 
the  benefits  and  investing  in  new 
powertrain  testing  facilities,  the 
agencies  also  received  significant 
negative  comment  regarding  the  sheer 
amount  of  powertrain  testing  that  could 
be  required  to  certify  the  large  number 
of  unique  configurations  (i.e.f  unique 
combinations  of  engines  and 
transmissions).  While  the  agencies 
proposed  to  allow  manufacturers  to 
group  powertrains  in  powertrain 
families,  as  defined  by  the  EPA  in  40 
CFR  1037.231,  requiring  powertrain 
testing  broadly  would  still  likely  require 
a  large  number  of  tests.  To  address  these 
concerns,  while  at  the  same  time 
achieving  most  of  the  advantages  of 
powertrain  testing,  the  agencies  are  also 
finalizing  some  mandatory  and  optional 
test  procedures  to  separately  evaluate 
engine  transient  performance  (via  the 
mandatory  “cycle -average5 ’approach  for 
the  transient  cycle)  and  transmission 
efficiency  performance.  While  neither  of 
these  test  procedures  capture  the 
optimized  shift  logic  and  other  benefits 
of  deep  integration  of  the  engine  and 
transmission  controllers,  which  only 
powertrain  testing  can  capture,  these 
separate  test  procedures  do  capture  the 
remaining  benefits  of  powertrain  testing. 
The  advantage  of  these  separate  tests  is 
that  their  results  can  be  mixed  and 
matched  within  GEM  to  represent  many 
more  combinations  of  engines  and 
transmissions  than  a  comparable 
number  of  powertrain  tests.  For 
example,  separately  testing  three  parent 
engines  that  each  have  two  child  ratings 
and  separately  efficiency  testing  three 
transmissions  that  each  have  three 
major  calibrations  requires  the 
equivalent  test  time  of  testing  6 
powertrains,  but  without  requiring  the 
use  of  a  powertrain  test  facility.  More 
importantly,  the  results  of  these  6  tests 
can  be  combined  within  GEM  to  certify 
at  least  27  different  powertrain  families, 
which  would  otherwise  have  required 
27  powertrain  tests — more  than  a  four¬ 
fold  increase  in  costs.  This  example 
clearly  shows  how  cost- effect ivea 
vehicle  simulation  approach  to  vehicle 
certification  can  be. 

Another  regulatory  structure  option 
considered  by  the  agencies  was  engi ne¬ 
on  iy  testing  over  the  GEM  duty  cycles 
over  a  range  of  simulated  vehicle 
configurations,  which  is  part  of  Option 
4  in  Figure  11.1 .  This  is  essentially  a 
“cycle -averageapp roach,5 5  which  would 
use  GEM  to  generate  engine  duty  cycles 


by  simulating  a  range  of  transmissions 
and  other  vehicle  variations.  These 
engine-  levelduty  cycles  would  then  be 
programmed  into  a  separate  controller 
of  a  dynamometer  connected  to  an 
engine’s  output  shaft.  The  agencies 
requested  comment  on  this  approach, 
and  based  on  continued  research  that 
has  been  conducted  since  the  proposal, 
and  based  on  comments  we  received  in 
response  to  the  NOD  A,  we  are  finalizing 
this  approach  as  mandatory  for 
determining  the  GEM  inputs  that 
characterize  an  engine’s  transient  engine 
performance  within  GEM  over  the  ARB 
T ransient  duty  cycle.  We  are  also 
finalizing  this  approach  as  optional  for 
characterizing  the  more  steady-state 
engine  operation  in  GEM  over  the  55 
mph  and  65  mph  duty  cycles  with  road 
grade,  in  lieu  of  steady -stateengine 
mapping  for  these  two  cycles.  We  are 
also  finalizing  this  approach  as  an 
option  for  certifying  pre- transmission 
hybrids,  in  lieu  of  powertrain  testing. 

We  are  calling  this  approach  the  “cycle- 
average”  approach,  which  generates  a 
cycle-averageengine  fuel  map  that  is 
input  into  GEM.  This  map  simulates  an 
engine  family’s  performance  over  a 
given  vehicle  drive  cycle,  for  the  full 
range  of  vehicles  into  which  that  engine 
could  be  installed.  Unlike  the  chassis 
dynamometer  or  powertrain 
dynamometer  approaches,  which  could 
have  significant  test  facility 
construction  or  modification  costs,  this 
engine- on lyapproach  necessitates  little 
capital  investment  because  engine 
manufacturersalready  have  engine  test 
facilities  to  both  develop  engines  and  to 
certify  engines  to  meet  both  EPA’s  non- 
GHG  standards  and  the  agencies’  Phase 
1  fuel  efficiency  and  GHG  separate 
engine  standards.  This  option  has 
received  significant  attention  since  our 
notice  of  proposed  rulemaking.  EPA  and 
others  have  published  peer  reviewed 
journal  articles  demonstrating  the 
efficacy  of  this  approach,139  140  and  the 
agencies  have  received  significant 
comments  on  both  the  information  we 
presented  in  the  proposal  and  in  the 
NOD  A.  Comments  have  been 
predominantly  supportive,  and  the 
comments  we  received  tended  to  focus 
on  ideas  for  further  minor  refinements 
of  this  test  procedure.136  141  142  143  144  145 


139  H.  Zhang,  J,  Sanchez,  M,  Spears,  “Alternative 
Heavy-dutyEngine  Test  Procedure  for  Full  Vehicle 
Certification,”  SAE  Snt.  J.  Commer.  Veh.  8(2):  2015, 
doi:10.4271/201 5-01-2768. 

140  G.  Salemme,  E.D.,  D.  Kieffer,  M.  Howenstein, 
M.  Hunkier,  and  M.  NaruSa,  An  Engineand 
Powertrain  Mapping  Approach  for  Simulation  of 
Vehicle  C02  Emissions.  SAE  int.  J.  Commer.  Veh, 
October  2015.  8:  p.  440-450. 

141  Cummins,  Inc.,  Comments  in  Response  to 
Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium -and  Heavy- DutyEngines 


At  this  time  the  agencies  believe  that  the 
wealth  of  experimental  data  supporting 
the  robustness  and  cost- effect ivenessof 
the  cycle -averageapp  roach,  supports 
the  agencies’  decision  to  finalize  this 
test  procedure  as  mandatory  for  the 
determination  of  the  transient 
performance  of  engines  for  use  in  GEM 
(i.e.,  over  the  ARB  Transient  Cycle). 

The  agencies  also  considered 
simulating  the  engine,  transmission,  and 
vehicle  using  a  computer  program; 
while  having  the  actual  transmission 
electronic  controller  connected  to  the 
computer  running  the  vehicle 
simulation  program,  which  is  part  of 
Option  3  in  Figure  11.1.  The  output  of 
the  simulation  would  be  an  engine  cycle 
that  would  be  used  to  test  the  engine  in 
an  engine  test  facility.  Just  as  in  the 
cycle -averageapp roach,  this  procedure 
would  not  require  significant  capital 
investment  in  new  test  facilities.  An 
additional  benefit  of  this  approach 
would  be  that  the  actual  transmission 
controller  would  be  determining  the 
transmission  gear  shift  points  during  the 
test,  without  a  transmission 
manufacturer  having  to  reveal  their 
proprietary  transmission  control  logic. 
This  approach  comes  with  some 
significant  technical  challenges, 
however.  The  computer  model  would 
have  to  become  more  complex  and 
tailored  to  each  new  transmission  and 
controller  to  make  sure  that  the 
controller  would  operate  properly  when 
it  is  connected  to  a  computer  instead  of 
an  actual  transmission.  Some  examples 
of  the  transmission  specific 
requirements  would  be  simulating  all 
the  Controller  Area  Network  (CAN) 
communication  to  and  from  the 
transmission  controller  and  the  specific 
sensor  responses  both  through 
simulation  and  hardware.  Each  vehicle 
manufacturer  would  have  to  be 


and  Vehicles — Phase  2  (Docket  ID  No.  EPA-HG- 
OAR-2 01 4-0827  and  Docket  ID  No.  NHTSA-2014- 
0132). 

142  Paccar,  Inc.,  Greenhouse  Gas  Emissions  and 
Fuel  Efficiency  Standards  for  Medium-and  Heavy- 
Duty  Engines  and  Vehicles;  Phase  2;  Proposed  Rule, 
80  FR 40138  (July  13,  2015);  Docket  LD.  No.:  EPA- 
HG-OAR-20 14-0827  and  NHTSA-2014-0132. 

143  Daimler  Trucks  North  America  LLC,  Detroit 
Diesel  Corporation,  And  Mercedes-BenzUSA, 
Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium-and  Heavy -DutyEngines 
and  Vehicles,  Phase  2,  Proposed  Rule,  Docket  ID 
No:  EP A-H G-O AR-20 1 4-0827  and  NHTSA-2014- 
0132;  80  FR 40137  (July  13,  2015). 

144  Volvo  Group,  Greenhouse  Gas  Emissions  and 
Fuel  Efficiency  Standards  for  Medium-and  Heavy- 
Duty  Engines  and  Vehicles,  Phase  2,  Proposed  Rule, 
Dockets  ID  No:  EP  A-H  G-O  AR-20 14-0827  and 

N H T S A-20 1 4-0 1 32 ;80  FR  40137  (July  13,  2015). 

145  Navistar,  Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-and  Heavy-Duty 
Engines  and  Vehicles,  Phase  2,  Proposed  Rule, 
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responsible  for  connecting  the 
transmission  controller  to  the  computer, 
which  would  require  a  detailed 
verification  process  to  ensure  it  is 
operating  properly  while  it  is  in  fact 
disconnected  from  a  real  transmission. 
Determining  full  compliance  with  this 
test  procedure  would  be  a  significant 
challenge  for  the  regulatory  agencies 
because  the  agencies  would  have  to  be 
able  to  replicate  each  of  the 
manufacturer’s  unique  interfaces 
between  the  transmission  controller  and 
computer  running  GEM.  The  agencies 
did  not  receive  any  significant 
comments  on  this  approach,  presumably 
because  commenters  focused  on  the 
more  viable  options  of  powertrain 
testing  and  the  cycle -averageengine 
mapping  approach.  And  because  of  the 
significant  challenges  noted  above,  the 
agencies  did  not  pursue  this  option 
further  between  the  time  of  proposal 
and  this  final  action.  However,  should 
this  approach  receive  more  research 
attention  in  the  future,  such  that  the 
concerns  noted  above  are  sufficiently 
addressed,  the  agencies  could  consider 
allowing  this  certification  approach  as 
an  option,  within  the  context  of  a 
separate  future  rulemaking. 

Finally,  the  agencies  considered  full 
vehicle  simulation  plus  separate  engine 
standards  (Option  2  in  Figure  11.1), 
which  is  the  required  approach  being 
finalized  for  Phase  2.  This  approach  is 
discussed  in  more  detail  in  the 
following  sections.  It  should  be  noted 
before  concluding  this  subsection  that 
the  agencies  do  provide  a  regulatory 
path  for  manufacturers  to  apply  for 
approval  of  alternative  test  methods  that 
are  different  than  those  the  agencies 
specify.  See  40  CFR  part  1065,  subpart 
A.  Therefore,  even  though  we  have  not 
finalized  some  of  the  certification 
approaches  and  test  procedures  that  we 
investigated,  our  conclusions  about 
these  procedures  do  not  prevent  a 
manufacturer  from  seeking  agency 
approval  of  any  of  these  procedures  or 
any  other  alternative  procedures. 

(2)  Final  Phase  2  Regulatory  Structure 

Under  the  final  Phase  2  structure, 
tractor  and  vocational  chassis 
manufacturers  will  be  required  to 
provide  engine,  transmission,  drive 
axle(s)  and  tire  inputs  into  GEM  (as  well 
as  the  inputs  already  required  under 
Phase  1).  For  Phase  1,  GEM  used  fixed 
default  values  for  all  of  these,  which 
limited  the  types  of  technologies  that 
could  be  recognized  by  GEM  to  show 
compliance  with  the  standards.  We  are 
expanding  GEM  to  account  for  a  wider 
range  of  technological  improvements 
that  would  otherwise  need  to  be 
recognized  through  the  more 


cumbersome  off-cyclecrediting 
approach  in  Phase  1.  Additional 
technologies  that  will  now  be 
recognized  in  GEM  also  include 
lightweight  thermoplastic  materials, 
automatic  tire  inflation  systems,  tire 
pressure  monitoring  systems,  advanced 
cruise  control  systems,  electronic 
vehicle  coasting  controls,  engine  stop  - 
start  idle  reduction  systems,  automatic 
engine  shutdown  systems,  hybrids,  and 
axle  configurations  that  decrease  the 
number  of  drive  axles.  The  agencies  are 
also  continuing  separate  engine 
standards.  As  described  below,  we  see 
advantages  to  having  both  engine -based 
and  vehicle -basedstan da rds.  Moreover, 
the  advantages  described  here  for  full 
vehicle  simulation  do  not  necessarily 
correspond  to  disadvantages  for  engine 
testing  or  vice  versa. 

(a)  Advantages  of  Vehicle  Simulation 

The  agencies’  primary  purpose  in 
developing  fuel  efficiency  and  GHG 
emissions  standards  is  to  increase  the 
use  of  vehicle  technologies  that  improve 
fuel  efficiency  and  decrease  GHG 
emissions.  Under  the  Phase  1  tractor 
and  vocational  chassis  standards,  there 
is  no  regulatory  incentive  for  vehicle 
manufacturers  to  consider  adopting  new 
engine,  transmission  or  axle 
technologies  because  GEM  was  not 
configured  to  recognize  these 
technologies  uniquely,  leaving  off-cycle 
credits  as  the  only  regulatory 
mechanism  to  recognize  these 
technologies’  benefits.  By  recognizing 
such  technologies  in  GEM  under  Phase 
2,  the  agencies  will  be  creating  a  direct 
regulatory  incentive  to  improve  engine, 
transmission,  and  axle  technologies  to 
improve  fuel  efficiency  and  decrease 
GHG  emissions.  In  its  2014  report,  NAS 
also  recognized  the  benefits  of  full 
vehicle  simulation  and  recommended 
that  the  Phase  2  rules  incorporate  such 
an  approach.160 

The  new  Phase  2  approach  will  create 
three  new  specific  regulatory  incentives. 
First,  vehicle  manufacturers  will  have 
an  incentive  to  use  the  most  efficient 
engines.  Since  GEM  will  no  longer  use 
the  agency  default  engine  in  simulation, 
manufacturers  will  have  their  own 
engines  recognized  in  GEM.  Under 
Phase  1 ,  engine  manufacturers  have  a 
regulatory  incentive  to  design  efficient 
engines,  but  vehicle  manufacturers  do 
not  have  a  similar  regulatory  incentive 
to  use  the  most  efficient  engines  in  their 
vehicles.  Second,  the  new  Phase  2 
approach  will  create  incentives  for  both 
engine  and  vehicle  manufacturers  to 
design  engines  and  vehicles  to  work 
together  to  ensure  that  engines  actually 
operate  as  much  as  possible  near  their 
most  efficient  points.  This  is  because 


Phase  2  GEM  will  require  the  vehicle 
manufacturers  to  input  specific 
transmission,  axle,  and  tire 
characteristics,  thus  recognizing 
powertrain  optimization,  such  as  engine 
down -speeding, and  different 
transmission  architectures  and 
technologies,  such  as  automated  manual 
transmissions,  automatic  transmissions, 
and  different  numbers  of  transmission 
gears,  transmission  gear  ratios,  axle 
ratios  and  tire  revolutions  per  mile.  No 
matter  how  well  designed,  all  engines 
have  speed  and  load  operation  points 
with  differing  fuel  efficiency  and  GHG 
emissions.  The  speed  and  load  point 
with  the  best  fuel  efficiency  (i.e.,  peak 
thermal  efficiency)  is  commonly  known 
as  the  engine’s  “sweet  spot.’’  The  more 
frequently  an  engine  operates  near  its 
sweet  spot,  the  better  the  vehicle’s  fuel 
efficiency  will  be.  In  Phase  1,  a  vehicle 
manufacturer  receives  no  regulatory 
credit  under  GEM  for  designing  its 
vehicle  to  operate  closer  to  its  engine’s 
sweet  spot  because  Phase  1  GEM  does 
not  model  the  specific  engine, 
transmission,  axle,  or  tire  revolutions 
per  mile  of  the  vehicle.  Third,  this 
approach  will  recognize  improvements 
to  the  overall  efficiency  of  the 
drivetrain,  including  the  axle.  The  new 
version  of  GEM  will  recognize  the 
benefits  of  different  integrated  axle 
technologies  including  axle  lubricants 
(via  an  optional  axle  efficiency  test),  and 
technologies  that  reduce  axle  losses 
such  as  by  enabling  three-axlevehicles 
to  deliver  power  to  only  one  rear  axle. 
This  is  accomplished  through  the 
simulation  of  axle  disconnect 
technology  (see  Chapter  4.5  of  the  Rl  A). 
The  new  version  of  GEM  also  will  be 
able  to  recognize  the  benefits  of 
reducing  energy  losses  within  a 
transmission,  via  an  optional 
transmission  efficiency  test. 

In  addition  to  providing  regulatory 
incentives  to  use  more  fuel  efficient 
technologies,  expanding  GEM  to 
recognize  engine  and  other  powertrain 
component  improvements  will  provide 
important  flexibility  to  vehicle 
manufacturers.  Providing  flexibility  to 
effectively  trade  engine  and  other 
powertrain  component  improvements 
against  the  other  vehicle  improvements 
that  are  recognized  in  GEM  will  allow 
vehicle  manufacturers  to  better  optimize 
their  vehicles  to  achieve  the  lowest  cost 
for  specific  customers.  Because  of  the 
improvements  in  GEM,  GEM  will 
recognize  this  deeper  level  of  vehicle 
optimization.  Vehicle  manufacturers 
could  use  this  flexibility  to  reduce 
overall  compliance  costs  and/or  address 
special  applications  where  certain 
vehicle  technologies  are  not  preferred  or 
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practical.  The  agencies  considered  in 
Phase  1  allowing  the  exchange  of 
emission  certification  credits  generated 
relative  to  the  separate  brake -specific 
engine  standards  and  credits  generated 
relative  to  the  vehicle  standards. 
However,  we  did  not  allow  this  in  Phase 
1  due  in  part  to  concerns  about  the 
equivalency  of  credits  generated  relative 
to  different  standards,  with  different 
units  of  measure  and  different  test 
procedures.  The  Phase  2  approach 
eliminates  these  concerns  because 
engine  and  other  vehicle  component 
improvements  will  be  evaluated  relative 
to  the  same  vehicle  standard  in  GEM. 
This  also  means  that  under  the  Phase  2 
approach  there  is  no  need  to  consider 
allowing  emissions  credit  trading 
between  engine-generatedand  vehicle- 
gen  erated  credits  because  vehicle 
manufacturersare  directly  credited  by 
the  combination  of  engine  and  vehicle 
technologies  they  choose  to  install  in 
each  vehicle.  Therefore,  this  approach 
eliminates  one  of  the  concerns  about 
continuing  separate  engine  standards, 
which  was  that  a  separate  engine 
standard  and  a  full  vehicle  standard 
were  somehow  mutually  exclusive.  That 
is  not  the  case,  in  fact,  in  the  next 
section  we  describe  how  we  are 
continuing  the  separate  engine  standard 
along  with  recognizing  engine 
performance  at  the  vehicle  level.  The 
agencies  acknowledge  that  maintaining 
a  separate  engine  standard  will  limit 
flexibility  in  cases  where  a  vehicle 
manufacturer  wanted  to  use  less 
efficient  engines  and  make  up  for  them 
using  more  efficient  vehicle 
technologies.  However,  as  described 
below,  we  see  important  advantages  to 
maintaining  a  separate  engine  standard, 
and  we  believe  they  more  than  justify 
the  reduced  flexibility.  Furthermore,  in 
response  to  comments  about  some 
specialized  vocational  custom  chassis, 
the  agencies  are  finalizing  a  limited 
number  of  optional  standards  that 
would  be  met  using  a  somewhat 
simplified  version  of  GEM.  Specifically, 
in  this  simplified  version  of  GEM, 
which  is  only  applicable  as  an  option 
for  certain  custom  chassis  applications, 
the  GEM  inputs  for  the  engine, 
transmission  gears,  gear  ratios,  gear 
efficiency;  axle  ratio,  axle  efficiency; 
and  tire  revolutions  per  mile  are  all 
fixed  to  default  values.  This 
simplification  allows  the  option  of 
certifying  these  custom  chassis  without 
penalty  for  utilizing  less  efficient 
engines,  transmissions,  or  axles.  This 
flexibility  also  addresses  a  comment  the 
agencies  received  from  Cummins  that 
the  inclusion  of  the  specific  engine  in 
GEM  limits  the  flexibility  provided  by 


the  separate  engine  standards’  emissions 
averaging,  banking  and  trading  program. 
Cummins  explained  that  certain 
applications  like  emergency  vehicles, 
cement  mixers  and  recreational  vehicles 
oftentimes  require  higher -performance, 
less -efficient, engines,  which  are  credit 
using  engines  under  the  ABT  program  of 
the  separate  engine  standards.  Because 
these  particular  vehicle  applications 
have  few  other  cost- effect iveand 
practical  vehicle-  level  technologies  with 
which  to  offset  their  use  of  less  efficient 
engines,  the  main  Phase  2  vocational 
chassis  standards  that  require  engine 
and  other  powertrain  inputs  into  GEM 
(/.e.,  the  standards  for  other  than  custom 
chassis  vocational  vehicles)  could  be 
particularly  challenging  for  these 
applications.  However,  the  optional 
custom  chassis  standards  solves  this 
issue  for  custom  chassis  appl  ications. 
This  approach  solves  two  issues.  First, 
it  provides  a  means  toward  certification 
for  these  custom  chassis  applications, 
without  penalty  for  using  the  engines 
they  need.  Second,  this  approach 
maintains  the  flexibility  intended  by  the 
separate  engine  standards’  averaging, 
banking  and  trading  program  since  these 
custom  chassis  applications  would  still 
be  using  certified  engines. 

One  disadvantage  of  recognizing 
engines  and  transmission  in  GEM  is  that 
it  will  increase  complexity  for  the 
vehicle  standards.  For  example,  vehicle 
manufacturers  will  be  required  to 
conduct  additional  engine  tests  and  to 
generate  additional  GEM  inputs  for 
compliance  purposes.  However,  we 
believe  that  most  of  the  burden 
associated  with  this  increased 
complexity  will  bean  infrequent  burden 
of  engine  testing  and  updating 
information  systems  to  track  these 
inputs.  Furthermore,  the  agencies  are 
requiring  that  engine  manufacturers 
certify  their  respective  GEM  inputs; 
namely,  their  own  engine  maps. 

Because  there  are  a  relatively  small 
number  of  heavy -dutyengine 
manufacturers  who  will  be  responsible 
for  generating  and  complying  with  their 
declared  engine  maps  for  GEM,  the 
overall  engine  testing  burden  to  the 
heavy -duty vehicle  industry  is  small. 
With  this  approach,  the  large  number  of 
vocational  chassis  manufacturers  will 
not  have  to  conduct  any  engine  testing. 

Another  potential  disadvantage  to 
GEM -based vehicle  certification  is  that 
because  GEM  measures  performance 
over  specific  duty  cycles  intended  to 
represent  average  operation  of  vehicles 
in -use, this  approach  might  also  create 
an  incentive  to  optimize  powertrains 
and  drivetrains  for  the  best  GEM 
performance  rather  than  the  best  in-use 
performance  for  a  particular  application. 


This  is  always  a  concern  when  selecting 
duty  cycles  for  certification,  and  so  is 
not  an  issue  unique  to  GEM.  There  will 
always  be  instances,  however 
infrequent,  where  specific  vehicle 
applications  will  operate  differently 
than  the  duty  cycles  used  for 
certification.  The  question  is  would 
these  differences  force  manufacturers  to 
optimize  vehicles  to  the  certification 
duty  cycles  in  a  way  that  decreases  fuel 
efficiency  and  increases  GHG  emissions 
in-use?We  believe  that  the  certification 
duty  cycles  will  not  create  a 
disincentive  for  manufacturers  to 
properly  optimize  vehicles  for  customer 
fuel  efficiency.  First,  the  impact  of  the 
certification  duty  cycles  versus  any 
other  real-worldcycle  will  be  relatively 
small  because  they  affect  only  a  small 
fraction  of  all  vehicle  technologies. 
Second,  the  emission  averaging  and 
fleet  average  provisions  mean  that  the 
regulations  will  not  require  all  vehicles 
to  meet  the  standards.  Vehicles 
exceeding  a  standard  over  the  duty 
cycles  because  they  are  optimized  for 
different  in-useoperation  can  be  offset 
by  other  vehicles  that  perform  better 
over  the  certification  duty  cycles.  Third, 
vehicle  manufacturers  also  have  the 
ability  to  lower  such  a  vehicle’s 
measured  GHG  emissions  by  adding 
technology  that  would  improve  fuel 
efficiency  both  over  the  certification 
duty  cycles  and  in  -  use(and  to  be 
potentially  eligible  to  generate  off- cycle 
credits  in  doing  so).  These  standards  are 
not  intended  to  be  at  a  stringency  where 
manufacturers  will  be  expected  to  apply 
all  technologies  to  all  vehicles.  Thus, 
there  should  be  technologies  available 
to  add  to  vehicle  configurations  that 
initially  fail  to  meet  the  Phase  2 
standards.  Fourth,  we  are  further  sub¬ 
categorizing  the  vocational  vehicle 
segment  compared  to  Phase  1,  tripling 
the  number  of  subcategories  within  this 
segment  from  three  to  nine.  These  nine 
subcategories  will  divide  each  of  the 
three  Phase  1  weight  categories  into 
three  additional  vehicle  speed 
categories.  Each  of  the  three  speed 
categories  will  have  unique  duty  cycle 
weighting  factors  to  recognize  that 
different  vocational  chassis  are 
configured  for  different  vehicle  speed 
applications.  This  further  subdivision 
better  recognizes  technologies’ 
performance  under  the  conditions  for 
which  the  vocational  chassis  was 
configured  to  operate.  This  also 
decreases  the  potential  of  the 
certification  duty  cycles  to  encourage 
manufacturers  to  configure  vocational 
chassis  differently  than  the  optimum 
configuration  for  specific  customers’ 
applications.  Similarly,  for  the  tractor 
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category  we  are  finalizing  a  new  “heavy  - 
haul”  category  to  recognize  the  greater 
payload  and  vehicle  mass  of  these 
tractors,  as  well  as  their  limitations  to 
effectively  utilize  some  technologies 
like  aerodynamic  technologies.  These 
new  categories  help  minimize 
differences  between  GEM  simulation 
and  real-worldoperation.  Finally,  we 
are  also  recognizing  seven  specific 
vocational  vehicle  applications  under 
the  optional  custom  chassis  vocational 
vehicle  standards. 

Another  disadvantage  of  our  full 
vehicle  simulation  approach  is  the 
potential  requirement  for  engine 
manufacturers  to  disclose  information  to 
vehicle  manufacturers  who  install  their 
engines  that  engine  manufacturers 
might  consider  to  be  proprietary.  Under 
this  approach,  vehicle  manufacturers 
may  need  to  know  some  additional 
details  about  engine  performance  long 
before  production,  both  for  compliance 
planning  purposes,  as  well  as  for  the 
actual  submission  of  applications  for 
certification.  Moreover,  vehicle 
manufacturers  will  need  to  know  details 
about  the  engine’s  performance  that  are 
generally  not  publicly  available — 
specifically  the  detailed  steady -state 
fuel  consumption  map  of  an  engine. 
Some  commenters  expressed  significant 
concern  about  the  Phase  2  program 
forcing  the  disclosure  of  proprietary 
stead y-stateengine  performance 
information  to  business  competitors; 
especially  prior  to  an  engine  being 
introduced  into  commerce.  It  can  be 
argued  that  a  sufficiently  detailed 
stead  y-stateengine  map,  such  as  the  one 
required  for  input  into  GEM,  can  reveal 
proprietary  engine  design  elements  such 
as  intake  air,  turbo -charger, and  exhaust 
system  design;  exhaust  gas  recirculation 
strategies;  fuel  injection  strategies;  and 
exhaust  after -treatmentthermal 
management  strategies.  Conversely,  the 
agencies  also  received  comments 
requesting  that  all  GEM  inputs  be  made 
public,  as  a  matter  of  transparency  and 
public  interest. 

It  is  unclear  at  this  point  whether 
such  information  is  truly  proprietary.  In 
accordance  with  Federal  statutes,  EPA 
does  not  release  information  from 
certification  applications  (or  other 
compliance  reports)  that  we  determine 
to  be  Confidential  Business  information 
(CBI)  under  40  CFR  part  2.  Consistent 
with  section  1 14(c)  of  the  CAA,  EPA 
does  not  consider  emission  test  results 
to  be  CBI  after  introduction  into 
commerce  of  the  certified  engine  or 
vehicle.  However,  we  have  generally 
treated  test  results  as  protected  before  a 
product’s  introduction  into  commerce 
date.  EPA  has  not  yet  made  a  final  CBI 
determination  for  Phase  1  or  Phase  2 


GEM  inputs.  Nevertheless,  at  this  time 
we  expect  to  continue  our  current 
policy  of  non-disclosureprior  to 
introduction  into  commerce,  but  we 
consider  it  likely  that  we  would 
ultimately  not  treat  any  test  results  or 
other  GEM  inputs  as  CBI  after  the 
introduction  into  commerce  date,  as 
identified  by  the  manufacturer. 

To  further  address  the  specific 
concern  about  the  Phase  2  program 
forcing  the  disclosure  of  proprietary 
steady -stateengine  maps  to  business 
competitors,  especially  prior  to  an 
engine  being  introduced  into  commerce, 
the  agencies  are  finalizing  an  option  for 
engine  manufacturers  to  certify  only 
“cycle  average”  engine  maps  over  the 
55-mphand  65-mphGEM  cycles  and 
separately  mandating  the  cycle  average 
approach  for  use  over  the  ARB 
Transient  cycle.  See  Section  II.B.  above. 
The  advantage  to  this  approach  is  that 
each  data  point  of  a  cycle  average  map 
represents  the  average  emissions  over  an 
entire  cycle.  Therefore,  the  cycle 
average  engine  map  approach  does  not 
reveal  any  potentially  proprietary 
information  about  an  engine’s 
performance  at  a  particular  steady -state 
point  of  operation. 

(b)  Advantages  of  Separate  Engine 
Standards 

For  engines  installed  in  tractors  and 
vocational  vehicle  chassis,  we  are 
maintaining  separate  engine  standards 
for  fuel  consumption  and  GHG 
emissions  in  Phase  2  for  both  spark - 
ignition  (SI,  generally  but  not 
exclusively  gaso line- fuel ed)and 
compression -ignition(CI,  generally  but 
not  exclusively  diesel  -  fueled  )engines. 
Moreover,  we  are  adopting  a  sequence 
of  new  more  stringent  engine  standards 
for  Cl  engines  for  engine  model  years 
2021,  2024  and  2027.  While  the  vehicle 
standardsalone  are  intended  to  provide 
sufficient  incentive  for  improvements  in 
engine  efficiency,  we  continue  to  see 
important  advantages  to  maintaining 
separate  engine  standards  for  both  SI 
and  Cl  engines.  The  agencies  believe  the 
advantages  described  below  are  critical 
to  fully  achieve  the  goals  of  the  EPA  and 
NHTSA  standards. 

First,  EPA  has  a  robust  compliance 
program  based  on  separate  engine 
testing.  For  the  Phase  1  standards,  we 
applied  the  existing  criteria  pollutant 
compliance  program  to  ensure  that 
engine  efficiency  in  actual  use  reflected 
the  improvements  manufacturers 
claimed  during  certification.  With 
engine -basedstandards,  it  is 
straightforward  to  hold  engine 
manufacturersaccountable  by  testing  in- 
use  engines  in  an  engine  dynamometer 
laboratory,  if  the  engines  exceed  the 


standards,  manufacturers  can  be 
required  to  correct  the  problem  or 
perform  other  remedial  actions.  Without 
separate  engine  standards  in  Phase  2, 
addressing  in-usecompliance  would  be 
more  subjective.  Having  clearly  defined 
compliance  responsibilities  is  important 
to  both  the  agencies  and  to  the 
manufacturers. 

Second,  engine  standards  for  C02  and 
fuel  efficiency  force  engine 
manufacturers  to  optimize  engines  for 
both  fuel  efficiency  and  control  of  non- 
C02  emissions  at  the  same  engine 
operating  points.  This  is  of  special 
concern  for  NOx  emissions,  given  the 
strong  counter -dependencybetween 
engine-outNOx  emissions  and  fuel 
consumption.  By  requiring  engine 
manufacturers  to  comply  with  both  NOx 
and  C02  standards  using  the  same  test 
procedures,  the  agencies  ensure  that 
manufacturers  include  technologies  that 
can  be  optimized  for  both,  rather  than 
alternate,  calibrations  that  would  trade 
NOx  emissions  against  fuel 
consumption,  depending  how  the 
engine  or  vehicle  is  tested,  in  the  past, 
when  there  was  no  C02  engine  standard 
and  no  steady -stateNOx  standard,  some 
manufacturers  chose  this  dual 
calibration  approach  instead  of 
investing  in  technology  that  would 
allow  them  to  simultaneously  reduce 
both  C02  and  NOx. 

it  is  worth  noting  that  these  first  two 
advantages  foster  fair  competition 
within  the  marketplace,  in  this  respect, 
the  separate  engine  standards  help 
assure  manufacturers  that  their 
competitors  are  not  taking  advantage  of 
regulatory  ambiguity.  The  agencies 
believe  that  the  absence  of  separate 
engine  standards  would  leave  open  the 
opportunity  for  a  manufacturer  to 
choose  a  high  -riskcompliance  strategy 
by  gaming  the  NOx-CQ  tradeoff. 
Manufacturer  concerns  that  competitors 
might  take  advantage  of  this  can  create 
a  dilemma  for  those  who  wish  to  fully 
comply,  but  also  perceive  shareholder 
pressure  to  choose  a  high  -  risk 
compliance  strategy  to  maintain  market 
share. 

Finally,  the  existence  of  meaningful 
separate  engine  standards  allows  the 
agencies  to  exempt  certain  vehicles  from 
some  or  all  of  the  vehicle  standards  and 
requirements  without  forgoing  the 
engine  improvements.  A  good  example 
of  this  is  the  off- road  vehicle  exemption 
in  40  CFR  1037.631  and  49  CFR  535.3, 
which  exempts  vehicles  “intended  to  be 
used  extensively  in  off- road 
environments”  from  the  vehicle 
requirements.  The  engines  used  in  such 
vehicles  must  still  meet  the  engine 
standards  of  40  CFR  1036.108  and  49 
CFR  535.5(d).  The  agencies  see  no 
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reason  why  efficient  engines  cannot  be 
used  in  such  vehicles.  However, 
without  separate  engine  standards,  there 
would  be  no  way  to  require  the  engines 
to  be  efficient.  The  engine  standards 
provide  a  similar  benefit  with  respect  to 
the  custom  chassis  program  discussed 
in  Section  V. 

In  the  past  there  has  been  some 
confusion  about  the  Phase  1  separate 
engine  standards  somehow  preventing 
the  recognition  of  engine- vehicle 
optimization  that  vehicle  manufacturers 
perform  to  minimize  a  vehicle’s  overall 
fuel  consumption.  It  was  not  the 
existence  of  separate  engine  standards 
that  prevented  recognition  of  this 
optimization.  Rather  it  was  that  the 
agencies  did  not  allow  manufacturers  to 
enter  inputs  into  GEM  that 
characterized  unique  engine 
performance.  For  Phase  2  we  are 
requiring  that  manufacturers  input  such 
data  because  we  intend  for  GEM  to 
recognize  this  engine- vehicle 
optimization.  The  continuation  of 
separate  engine  standards  in  Phase  2 
does  not  undermine  in  any  way  the 
recognition  of  this  optimization  in  GEM. 

C.  Phase  2  GEM  and  Vehicle  Component 
Test  Procedures 146 

GEM  was  originally  created  for  the 
certification  of  tractors  and  vocational 
vehicle  chassis  to  the  agencies’  Phase  1 
C02  and  fuel  efficiency  standards.  See 
76  FR  57116,  57146,  and  57156-57157. 
For  Phase  2  the  agencies  proposed  a 
number  of  modifications  to  GEM,  and 
based  on  public  comments  in  response 
to  the  agencies’  proposed  modifications, 
the  agencies  have  further  refined  these 
modifications  for  this  final  action. 

In  Phase  1  the  agencies  adopted  a 
regulatory  structure  where  regulated 
entities  are  required  to  use  GEM  to 
simulate  and  certify  tractors  and 
vocational  vehicle  chassis.  This 
computer  program  is  provided  free  of 
charge  for  unlimited  use,  and  the 
program  may  be  downloaded  by  anyone 
from  EPA’s  Web  site:  http:// 
www3.  epa.  gov/otaq/cli  mate/gem . htm . 
GEM  mathematically  combines  the 
results  of  a  number  of  performance  tests 
of  certain  vehicle  components,  along 
with  other  pre- determ inedvehicle 
attributes  and  driving  patterns  to 
determine  a  vehicle’s  characteristic 
levels  of  fuel  consumption  and  C02 
emissions,  for  certification  purposes. 

For  Phase  1 ,  the  required  inputs  to  GEM 
for  tractors  include  vehicle 
aerodynamics  information,  tire  rolling 
resistance,  and  whether  or  not  a  vehicle 


146  The  specific  version  of  GEM  used  to  develop 
these  standards,  and  which  we  propose  to  use  for 
compliance  purposes  is  also  known  as  GEM  3.0. 


is  equipped  with  certain  lightweight 
high-strengthsteel  or  aluminum 
components,  a  tamper-proofspeed 
limiter,  or  tamper-proofidie  reduction 
technologies.  For  Phase  1 ,  the  sole  input 
for  vocational  vehicles  is  tire  rolling 
resistance.  For  Phase  1 ,  the  computer 
program’s  inputs  did  not  include  engine 
test  results  or  attributes  related  to  a 
vehicle’s  powertrain;  namely,  its 
transmission,  drive axle(s),  or  tire 
revolutions  per  mile.  Instead,  for  Phase 
1  the  agencies  specified  generic  engine 
and  powertrain  attributes  within  GEM. 
For  Phase  1  these  are  fixed  and  cannot 
be  changed  in  GEM.147 

Similar  to  other  vehicle  simulation 
computer  programs,  GEM  combines 
various  vehicle  inputs  with  known 
physical  laws  and  justified  assumptions 
to  predict  vehicle  performance  for  a 
given  period  of  vehicle  operation.  GEM 
represents  this  information  numerically, 
and  this  information  is  integrated  as  a 
function  of  time  to  calculate  C02 
emissions  and  fuel  consumption.  Some 
of  the  justified  assumptions  in  GEM 
include  average  energy  losses  due  to 
friction  between  moving  parts  of  a 
vehicle’s  powertrain;  the  logical 
behavior  of  an  average  driver  shifting 
from  one  transmission  gear  to  the  next; 
and  speed  limit  assumptions  such  as  55 
miles  per  hour  for  urban  highway 
driving  and  65  miles  per  hour  for  rural 
interstate  highway  driving.  The 
sequence  of  the  GEM  vehicle  simulation 
can  be  visualized  by  imagining  a  human 
driver  initially  sitting  in  a  parked 
running  tractor  or  vocational  vehicle. 
The  driver  then  proceeds  to  drive  the 
vehicle  over  a  prescribed  route  that 
includes  three  distinct  patterns  of 
driving:  Stop -and -gocity  driving,  urban 
highway  driving,  and  rural  interstate 
highway  driving.  The  driver  then  exits 
the  highway  and  brings  the  vehicle  to  a 
stop,  with  the  engine  still  running  at 
idle.  This  concludes  the  vehicle 
simulation  sequence. 

Over  each  of  the  three  driving 
patterns  or  “duty  cycles,”  GEM 
simulates  the  driver’s  behavior  of 
pressing  the  accelerator,  coasting,  or 
applying  the  brakes.  GEM  also  simulates 
how  the  engine  operates  as  the  gears  in 
the  vehicle’s  transmission  are  shifted 
and  how  the  vehicle’s  weight, 
aerodynamics,  and  tires  resist  the 
forward  motion  of  the  vehicle.  GEM 
combines  the  driver  behavior  over  the 
duty  cycles  with  the  various  vehicle 
inputs  and  other  assumptions  to 
determine  how  much  fuel  must  be 
consumed  to  move  the  vehicle  forward 


147  These  attributes  are  recognized  in  Phase  1 
innovative  technology  provisions  at  40  CFR 
1037.610. 


at  each  point  during  the  simulation.  For 
Phase  2  the  agencies  added  the  effect  of 
road  grade,  in  GEM  the  effect  of  road 
grade  on  fuel  consumption  is  simulated 
by  increasing  fuel  consumption  uphill, 
by  the  amount  of  fuel  consumed  by  the 
engine  to  provide  the  power  needed  to 
raise  the  mass  of  the  vehicle  and  its 
payload  against  the  force  of  Earth’s 
gravity — while  at  the  same  time 
maintaining  the  duty  cycle’s  vehicle 
speed.  Downhill  road  grades  are 
simulated  by  decreasing  the  engine’s 
fuel  consumption,  by  the  amount  of 
power  returned  to  the  vehicle  by  it 
moving  in  the  same  direction  as  Earth’s 
gravity.  To  maintain  vehicle  speed 
downhill,  simulated  brakes  are 
sometimes  applied,  and  the  energy  lost 
due  to  braking  results  in  a  certain 
amount  of  fuel  consumption  as  well.  For 
each  of  the  three  duty  cycles,  GEM 
totals  the  amount  of  fuel  consumed  and 
then  divides  that  amount  by  the  product 
of  the  miles  travelled  and  tons  of 
payload  carried.  The  tons  of  payload 
carried  are  specified  by  the  agencies  for 
each  vehicle  type  and  weight  class,  and 
these  cannot  be  changed  in  GEM. 

in  addition  to  determining  fuel 
consumption  over  these  duty  cycles,  for 
Phase  2,  GEM  calculates  a  vehicle’s  fuel 
consumption  rate  when  it  is  stopped  in 
traffic  with  the  driver  still  operating  the 
vehicle  ( i.e .,  “drive  idle”)  and  when  the 
vehicle  is  stopped  and  parked  with  the 
engine  still  running  (i.e.,  “parked  idle”). 
For  each  regulatory  subcategory  of 
tractor  and  vocational  vehicle  (e.g., 
sleeper  cab  tractor,  day  cab  tractor,  light 
heavy -dutyurban  vocational  vehicle, 
heavy  heavy -duty regional  vocational 
vehicle,  etc.),  GEM  applies  the  agencies’ 
prescribed  weighting  factors  to  each  of 
the  three  duty  cycles  and  to  each  of  the 
two  idle  fuel  consumption  rates  to 
represent  the  fraction  of  city  driving, 
urban  highway  driving,  rural  highway 
driving,  drive  idle,  and  parked  idle  that 
is  typical  of  each  subcategory.  After 
combining  the  weighted  results  of  all 
the  cycles  and  idle  fuel  rates,  GEM  then 
outputs  a  single  composite  result  for  the 
vehicle,  expressed  as  both  fuel 
consumed  in  gallon  per  1,000  ton -miles 
(for  NHTSA  standards)  and  an 
equivalent  amount  of  C02  emitted  in 
grams  per  ton  -mile(for  EPA  standards). 
These  are  the  vehicle’s  GEM  results  that 
are  used  along  with  other  information  to 
demonstrate  that  a  vehicle  certificate 
holder  (e.g.,  a  vehicle  manufacturer) 
complies  with  the  applicable  standards. 
This  other  information  includes  the 
annual  sales  volume  of  the  vehicle 
family,  plus  information  on  emissions 
credits  that  may  be  generated  or  used  as 
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part  of  that  vehicle  family’s 
certification. 

For  Phase  1  OEM’s  tractor  inputs 
include  vehicle  aerodynamics 
information,  tire  rolling  resistance,  and 
whether  or  not  a  vehicle  is  equipped 
with  lightweight  materials,  a  tamper¬ 
proof  speed  limiter,  or  tamper- proofidle 
reduction  technologies.  Other  vehicle 
and  engine  characteristics  in  GEM  were 
fixed  as  defaults  that  cannot  be  altered 
by  the  user.  These  defaults  included 
tabulated  data  of  engine  fuel  rate  as  a 
function  of  engine  speed  and  torque 
(/.e.,  “engine  fuel  maps”), 
transmissions,  axle  ratios,  and  vehicle 
payloads.  For  tractors,  Phase  1  GEM 
simulates  a  tractor  pulling  a  standard 
trailer.  For  vocational  vehicles,  Phase  1 
GEM  includes  a  fixed  aerodynamic  drag 
coefficient  and  vehicle  frontal  area. 

For  Phase  2  new  inputs  are  required 
and  other  new  inputs  are  allowed  as 
options.  These  include  the  outputs  of 
new  test  procedures  to  “map”  an  engine 
to  generate  steady -stateand  transient, 
cycle -average, engine  fuel  rate  inputs  to 
represent  the  actual  engine  in  a  vehicle. 
As  described  in  detail  in  RIA  Chapter  4, 
certification  to  the  Phase  2  standards 
will  require  entering  new  inputs  into 
GEM  to  describe  the  vehicle’s 
transmission  type  and  its  number  of 
gears  and  gear  ratios.  Manufacturers 
must  also  enter  attributes  that  describe 
the  vehicle’s  drive  axie(s)  type,  axle 
ratio  and  tire  revolutions  per  mile.  We 
are  also  finalizing  a  number  of  options 
to  conduct  additional  component  testing 
for  the  purpose  of  replacing  some  of  the 
agencies’  “default  values”  in  GEM  with 
inputs  that  are  based  on  component 
testing.  These  include  optional  axle  and 
transmission  power  loss  test  procedures. 
We  are  also  finalizing  an  optional 
powertrain  test  procedure  that  would 
replace  both  the  required  engine 
mapping  and  the  agencies’  default 
values  for  a  transmission  and  its 
automated  shift  strategy.  We  are  also 
finalizing  an  option  to  generate  cycle- 
average  maps  for  the  55  mph  and  65 
mph  cycles  in  GEM.  In  addition,  we 
have  made  a  number  of  improvements 
to  the  aerodynamic  coast -down test 
procedures  and  associated  aerodynamic 
data  analysis  techniques.  While  these 
aerodynamic  test  and  data  analysis 
improvements  are  primarily  intended 
for  tractors,  for  Phase  2  we  are  providing 
a  streamlined  off -eye  leered  it  pathway 
for  vocational  vehicle  aerodynamic 
performance  to  be  recognized  in  GEM. 

As  proposed,  we  are  finalizing  a 
significantly  expanded  number  of 
technologies  that  are  recognized  in 
GEM.  These  include  recognizing 
lightweight  thermoplastic  materials, 
automatic  tire  inflation  systems, 


advanced  cruise  control  systems, 
workday  idle  reduction  systems,  and 
axle  configurations  that  decrease  the 
number  of  drive  axles.  In  response  to 
comments  and  data  submitted  to  the 
agencies  on  the  Phase  2  proposal  we  are 
also  finalizing  inputs  related  to  tire 
pressure  monitoring  systems  and 
advanced  electronically  controlled 
vehicle  coast  systems. 

Although  GEM  is  similar  in  concept 
to  a  number  of  other  commercially 
available  vehicle  simulation  computer 
programs,  the  applicability  of  GEM  is 
unique.  First,  GEM  was  designed 
exclusively  for  manufacturers  and 
regulated  entities  to  certify  tractor  and 
vocational  vehicle  chassis  to  the 
agencies’  fuel  consumption  and  C02 
emissions  standards.  For  GEM  to  be 
effective  for  this  purpose,  the  inputs  to 
GEM  include  only  information  related 
to  certain  vehicle  components  and 
attributes  that  significantly  impact 
vehicle  fuel  efficiency  and  C02 
emissions.  For  example,  these  include 
vehicle  aerodynamics,  tire  rolling 
resistance,  and  powertrain  component 
information.  On  the  other  hand,  other 
attributes  such  as  those  related  to  a 
vehicle’s  suspension,  frame  strength,  or 
interior  features  are  not  included,  where 
these  otherwise  might  be  included  in 
other  commercially  available  vehicle 
simulation  programs  that  are  used  for 
other  purposes.  Furthermore,  the 
simulated  payload,  driver  behavior  and 
duty  cycles  in  GEM  cannot  be  changed. 
Keeping  these  values  constant  helps  to 
ensure  that  all  vehicles  are  simulated 
and  certified  in  the  same  way.  However, 
these  fixed  attributes  in  GEM  largely 
preclude  GEM  from  being  of  much  use 
as  a  research  tool  for  exploring  the 
effects  of  payload,  driver  behavior  and 
different  duty  cycles. 

Similar  to  Phase  1 ,  GEM  for  Phase  2 
is  available  free  of  charge  for  unlimited 
use,  and  the  GEM  source  code  is  open 
source.  That  is,  the  programming  source 
code  of  GEM  is  freely  avai  lable  upon 
request  for  anyone  to  examine, 
manipulate,  and  generally  use  without 
restriction.  In  contrast,  commercially 
available  vehicle  simulation  programs 
are  generally  not  free  and  open  source. 
Additional  details  of  GEM  are  included 
in  Chapter  4  of  the  RIA. 

GEM  is  a  computer  software  program, 
and  like  all  other  software  development 
processes  the  agencies  periodically 
released  a  number  of  developmental 
versions  of  the  GEM  software  for  others 
to  review  and  test  during  the  Phase  2 
rulemaking  process.  This  type  of  user 
testing  significantly  helps  the  agencies 
detect  and  fix  any  problems  or  “bugs” 
in  the  GEM  software. 


As  part  of  Phase  1 ,  the  agencies 
conducted  a  peer  review  of  GEM  version 
1.0,  which  was  the  version  released  for 
the  Phase  1  proposal.148  149  In  response 
to  this  peer  review  and  to  comments 
from  stakeholders,  EPA  made  changes  to 
the  version  of  GEM  released  with  the 
Phase  1  final  rule.  Updates  to  the  Phase 
1  GEM  were  also  made  via  Technical 
Amendments.150  The  current  version  of 
Phase  1  GEM  is  v2.0.1,  which  is  the 
version  applicable  for  the  Phase  1 
standards.150  As  part  of  the 
development  of  GEM  for  Phase  2,  both 
a  formal  peer  review 149  and  a  series  of 
expert  reviews  were 
conducted.151  mis*i54 
The  agencies  have  provided 
numerous  opportunities  for  comment  on 
GEM,  and  its  iterative  development. 
Shortly  after  the  Phase  2  proposal’s 
publication  in  July  2015  (and  before  the 
end  of  the  public  comment  period),  the 
agencies  received  comments  on  GEM. 
Based  on  these  early  comments,  the 
agencies  made  minor  revisions  to  fix  a 
few  bugs  in  GEM  and  in  August  2015 
released  an  updated  version  of  GEM  to 
the  public  for  additional  comment, 
which  also  included  new  information 
on  GEM  road  grade  profiles.  The 
agencies  also  extended  the  public 
comment  period  on  the  proposal,  which 
provided  at  least  30  days  for  public 
comment  on  this  slightly  updated 
version  of  GEM.153  Then,  in  response  to 
comments  submitted  at  the  close  of  the 
comment  period,  in  early  January  2016 


148  See  76  FR  57146-57147. 

149  U.S.  Environmental  Protection  Agency.  “Peer 
Review  of  the  Green  house  Gas  Emissions  Model 
(GEM)  and  EPA’s  Response  to  Comments.”  EPA- 
420-R-1 1-007.  Last  access  on  November  24,  2014 
at  http://www3.epa. gov/otaq/climate/documen ts/ 
420r11007.pdf. 

150  See  EPA’s  Web  site  at  http://www3.epa.gov/ 
otaq/clim ate/gem. htm  for  the  Phase  1  GEM  revision 
dated  May  2013,  made  to  accommodate  a  revision 
to  49  CFR  535.6(b)(3). 

151  U.S.  Environmental  Protection  Agency,  GEM 
new  release  (GEM  P2v1.1)and  known  issues  and 
workarounds  for  GEM  P2v1.0),  Green  house  Gas 
Emissions  Standards  and  Fuel  Efficiency  Standards 
for  Medium-and  Heavy- DutyEngines and 
Vehicles— Phase  2— EPA-HG-OAR-20 14-0827, 
August  19,  2015. 

152  U.S.  Environmental  Protection  Agency,  GEM 
Power  User  Release  for  Debugging,  Greenhouse  Gas 
Emissions  Standards  and  Fuel  Efficiency  Standards 
for  Medium-and  Heavy- DutyEngines  and 
Vehicles— Phase  2— EPA-HG-OAR-20 14-0827, 
January  27,  2016. 

153  U.S.  Environmental  Protection  Agency,  GEM 
NODA  Release,  Greenhouse  Gas  Emissions 
Standards  and  Fuel  Efficiency  Standards  for 
Medium-and  Heavy -DutyEngines and  Vehicles — 
Phase  2— EPA-HG-OAR-20 14-0827,  February  16, 
2016. 

154  U.S.  Environmental  Protection  Agency,  GEM 
Power  User  Release  for  Debugging,  Greenhouse  Gas 
Emissions  Standards  and  Fuel  Efficiency  Standards 
for  Medium-and  Heavy- DutyEngines  and 
Vehicles— Phase  2— EPA-HG-OAR-20 14-0827, 
May  19,  2016. 
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the  agencies  released  a  “debugging” 
version  of  GEM  to  a  wide  range  of 
expert  reviewers.152  The  agencies 
provided  one  month  for  expert 
reviewers  to  provide  informal  feedback 
for  debugging  purposes.152  Because  the 
changes  for  this  debugging  version 
mostly  added  new  features  to  make 
GEM  easier  to  use  for  certifying  via 
optional  test  procedures,  like  the 
powertrain  test,  there  were  only  minor 
changes  to  the  way  that  GEM  performed, 
in  the  March  2016  NODA,  the  agencies 
included  another  developmental  version 
of  GEM  153  for  public  comment  and 
provided  30  days  for  public  comment. 
Based  on  the  NREL  report,  which  was 
also  released  as  part  of  the  NODA  for 
public  comment,  the  NODA  version  of 
GEM  contained  updated  weighting 
factors  of  the  duty  cycles  and  idle 
cycles.155  Therefore,  the  outputs  of  GEM 
for  a  given  vehicle  configuration 
changed  because  these  duty  cycle 
weighting  factors  changed,  but  there 
were  only  minor  updates  to  how  the 
individual  technologies  were  simulated 
in  GEM.  Based  on  comments  received 
on  the  NODA,  the  agencies  made  minor 
changes  to  GEM  and  released  another 
debugging  version  in  May  2016  to 
manufacturers,  NGOs,  suppliers,  and 
CARB  staff.154  The  most  significant 
change  to  GEM  for  the  May  2016  version 
was  that  0.5  miles  of  flat  road  was 
added  to  the  beginning  and  end  of  the 
55  mph  and  65  mph  drive  cycles  in 
response  to  concerns  raised  by 
manufacturers.156  This  change  did  not 
change  the  way  that  GEM  worked,  but 
it  did  change  GEM  results  because  of  the 
change  in  the  duty  cycles.  This  change 
was  made  to  better  align  GEM 
simulation  with  real-worldengine 
operation.  The  agencies  provided  the 
expert  reviewers  with  at  least  a  3- week 
period  in  which  to  review  GEM  and 
provide  feedback.  Details  on  the  history 
of  the  comments  the  agencies  received 
and  the  history  of  the  agencies 
responses  leading  to  these  multiple 
releases  of  GEM  can  be  found  in  Section 
ll.C.(l).  The  following  list  summarizes 
the  changes  in  GEM  in  response  to  those 
comments  and  data  submitted  to  the 
agencies  in  response  to  the  Phase  2 
proposal,  NODA  and  other  GEM 
releases: 

•  Revised  road  grade  profiles  for  55- 
and  65-mphcruise  cycles,  only  minor 
changes  since  August  2015. 

•  Revised  idle  cycles  for  vocational 
vehicles  with  new  vocational  cycle 


155  EPA-HQ-OAR-201 4-0827-1 621  and 
NHTSA-201 4-01 32-01 87. 

156  Memo  to  Docket,  “Summary  of  Meetings  and 
Conference  Caiis  with  the  Truck  and  Engine 
Manufacturers  Association  to  Discuss  the  Phase  2 
Heavy-DutyGHG  Rulemaking”,  August  2016. 


weightings,  weightings  released  for 
public  comment  in  NODA. 

•  Made  changes  to  the  input  file 
structures.  Examples  includes  additions 
of  columns  for  axle  configuration 
(“6>«2, 55  “6x4,”  “6x4D,”  “4x2”),  and 
additions  of  a  few  more  technology 
improvement  inputs,  such  as  “Neutral 
Idle,”  “Start/Stop,”  and  “Automatic 
Engine  Shutdown.”  These  were  minor 
changes,  all  were  in  NODA  version  of 
GEM. 

•  Made  changes  to  the  output  file 
structures.  Examples  include  an  option 
to  allow  the  user  to  select  an  output  of 
detailed  results  on  average  speed, 
average  work  at  the  input  and  output  of 
the  transmission,  and  the  numbers  of 
shifts  for  each  cycle  (e.g.,  55  mph  cycle, 
65  mph  cycle  and  the  ARB  Transient 
cycle).  These  were  minor  changes,  all 
were  in  NODA  version  of  GEM. 

•  Added  an  input  file  for  optional 
axle  power  losses  (function  of  axle 
output  speed  and  torque)  and  replaced 
a  single  axle  efficiency  value  with 
lookup  table  of  power  loss.  These  were 
minor  changes  to  streamline  the  use  of 
GEM,  all  were  in  NODA  version  of 
GEM. 

•  Modified  engine  torque  response  to 
be  more  realistic,  with  a  fast  response 
region  scaled  by  engine  displacement, 
and  a  slower  torque  response  in  the 
turbo-charger’shighly  boosted  region. 
These  were  minor  changes,  all  were  in 
NODA  version  of  GEM. 

•  Added  least -squaresregression 
models  to  interpret  cycle -averagefuel 
maps  for  all  cycles.  These  were  minor 
changes  to  streamline  the  use  of  GEM, 
all  were  in  NODA  version  of  GEM. 

•  Added  different  fuel  properties 
according  to  40  CFR  1036.530.  This  was 
a  fix  to  align  GEM  with  regulations. 

•  Improved  shift  strategy  based  on 
testing  data  and  comments  received. 
These  were  minor  changes,  all  were  in 
NODA  version  of  GEM. 

•  Added  scaling  factors  for 
transmission  loss  and  inertia,  per 
regulatory  subcategory.  These  were 
minor  changes,  all  were  in  NODA 
version  of  GEM. 

•  Added  optional  input  table  for 
transmission  power  loss  data.  These 
were  minor  changes  to  streamline  the 
use  of  GEM,  all  were  in  NODA  version 
of  GEM. 

•  Added  minimum  torque  converter 
lock-upgear  user  input  for  automatic 
transmissions.  This  was  a  minor  change 
to  streamline  the  use  of  GEM,  this 
change  was  in  the  NODA  version  of 
GEM. 

•  Revised  the  default  transmission 
power  loss  tables,  based  on  test  data. 
This  was  a  minor  change  to  streamline 


the  use  of  GEM,  this  change  was  in  the 
NODA  version  of  GEM. 

•  Added  neutral  idle  and  start/stop 
effects  idle  portions  of  the  ARB 
Transient  cycle.  These  were  minor 
changes,  all  were  in  NODA  version  of 
GEM 

•  Adjusted  shift  and  torque  converter 
lockup  strategy.  This  was  a  minor 
change  to  streamline  the  use  of  GEM, 
this  change  was  in  the  NODA  version  of 
GEM. 

Notwithstanding  these  numerous 
opportunities  for  public  comment  (as 
well  as  many  informal  opportunities  via 
individual  meetings),  some  commenters 
maintained  that  they  still  had  not 
received  sufficient  notice  to  provide 
informed  comment  because  each 
proposal  represented  too  much  of  a 
“moving  target.”  157  158  159  The  agencies 
disagree.  Even  at  proposal,  Phase  2  GEM 
provided  nearly  all  of  the  essential 
features  of  the  version  we  are 
promulgating  in  final  form.  These 
include:  (1 )  The  reconfiguration  of  the 
engine,  transmission,  and  axle  sub¬ 
models  to  reflect  additional  designs  and 
to  receive  manufacturer  inputs;  and  (2) 
the  addition  of  road  grade  and  idle 
cycles  for  vocational  vehicles,  along 
with  revised  weighting  factors. 

Moreover,  the  changes  the  agencies  have 
made  to  GEM  in  response  to  public 
comment  indicates  that  those  comments 
were  highly  informed  by  the  proposal. 
The  agencies  thus  do  not  accept  the 
contention  that  commenters  were  not 
afforded  sufficient  information  to 
provide  meaningful  comment  on  GEM. 

(1)  Description  of  Modifications  to  GEM 
From  Phase  1  to  Phase  2 

As  explained  above,  GEM  is  a 
computer  program  that  was  originally 
developed  by  EPA  specifically  for 
manufacturers  to  use  to  certify  to  the 
Phase  1  tractor  and  vocational  chassis 
standards.  GEM  mathematically 
combines  the  results  of  vehicle 
component  test  procedures  with  other 
vehicle  attributes  to  determine  a 
vehicle’s  certified  levels  of  fuel 
consumption  and  C02  emissions.  Again 
as  explained  above,  for  Phase  1  the 
required  inputs  to  GEM  include  vehicle 
aerodynamics  information,  tire  rolling 
resistance,  and  whether  or  not  a  vehicle 
is  equipped  with  certain  lightweight 


157  Memo  to  Docket,  “Summary  of  Meetings  and 
Conference  Calls  with  the  Truck  and  Engine 
Manufacturers  Association  to  Discuss  the  Phase  2 
Heavy-DutyGHG  Rulemaking”,  August  2016. 

158  Memo  to  Docket,  “Summary  of  Meetings  and 
Conference  Caiis  with  Allison  Transmission  to 
Discuss  the  Phase  2  Heavy-DutyGHG  Rulemaking”, 
August  2016. 

159  “Heavy- Duty  Phase  2  Stakeholder  Meeting 
Log”,  August  2016. 
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high-strengthsteei  or  aluminum 
components,  a  tamper-proofspeed 
limiter,  or  tamper- proofi die  reduction 
technologies  for  tractors.  The  vocational 
vehicle  inputs  to  GEM  for  Phase  1  only 
included  tire  rolling  resistance.  For 
Phase  1  GEM’s  inputs  did  not  include 
engine  test  results  or  attributes  related 
to  a  vehicle’s  powertrain;  namely,  its 
transmission,  drive  axle(s),  or  loaded 
tire  radius.  Instead,  for  Phase  1  the 
agencies  specified  a  generic  engine  and 
powertrain  within  GEM,  and  for  Phase 
1  these  cannot  be  changed  in  GEM. 

For  this  rulemaking,  GEM  has  been 
modified  as  proposed  and  validated 
against  a  set  of  experimental  data  that 
represent  over  130  unique  vehicle 
variants  conducted  at  powertrain  and 
chassis  dynamometers  with  the 
manufacturers’  provided  transmission 
shifting  tables.  In  addition,  GEM  has 
been  validated  against  different  types  of 
tests  when  the  EPA  transmission  default 
auto-shiftstrategy  is  used,  which 
includes  powertrain  dynamometer  tests 
and  two  truck  tests  running  in  a  real  - 
world  driving  route.  Detailed 
comparisons  can  be  seen  in  Chapter  4  of 
the  Ri  A.  As  noted  above,  the  agencies 
believe  that  this  new  version  of  GEM  is 
an  accurate  and  cost-effective 
alternative  to  measuring  fuel 
consumption  and  C02  over  a  chassis 
dynamometer  test  procedure.  Again  as 
noted  earlier,  some  of  the  key 
modifications  will  require  additional 
vehicle  component  test  procedures 
(both  mandatory  and  optional)  to 
generate  additional  GEM  inputs.  The 
results  of  which  will  provide  additional 
inputs  into  GEM.  These  include  a  new 
required  engine  test  procedure  to 
provide  engine  fuel  consumption  inputs 
into  GEM.  We  proposed  to  measure  fuel 
consumption  as  a  matrix  of  steady -state 
points,  but  also  sought  comment  on  a 
newly  developed  engine  test  procedure 
that  captures  transient  engine 
performance  for  use  in  GEM.  We  are 
specifying  a  combination  of  these 
procedures  for  the  final  rule — stead y- 
state  fuel  maps  for  the  highway  cruise 
simulations,  and  cycle-averagemaps  for 
transient  simulations.  As  an  option, 
cycle  average  maps  could  be  also  used 
for  the  highway  cruise  simulation  as 
well.  See  Chapter  3  of  the  RIA  for 
additional  discussion  of  the  fuel 
mapping  procedures.  We  are  also 
requiring  inputs  that  describe  the 
vehicle’s  transmission  type,  and  its 
number  of  gears  and  gear  ratios.  We  are 
allowing  an  optional  powertrain  test 
procedure  that  would  provide  inputs  to 
override  the  agencies’  simulated  engine 
and  transmission  in  GEM.  In  addition, 
in  response  to  comments,  we  will  also 


allow  manufacturers  to  measure 
transmission  efficiency  in  the  form  of 
the  power  loss  tables  to  replace  the 
default  values  in  GEM.  We  are  finalizing 
the  proposed  requirement  to  input  a 
description  of  the  vehicle’s  drive  axle(s), 
including  its  type  (e.gr.,  6><4  or  6x2)  and 
axle  ratio.  We  are  also  finalizing  the 
optional  axle  efficiency  test  procedure 
for  which  we  sought  comment.  This 
would  allow  manufacturers  to  override 
the  agencies’  simulated  axle  in  GEM. 
Chapter  4  of  the  RIA  details  all  of  these 
GEM  related  input  changes. 

As  noted  above,  we  are  significantly 
expanding  the  number  of  technologies 
that  are  recognized  in  GEM.  These 
include  recognizing  lightweight 
thermoplastic  materials,  automatic  tire 
inflation  systems,  advanced  cruise 
control  systems,  engine  stop -starti die 
reduction  systems,  and  axle 
configurations  that  decrease  the  number 
of  drive  axles.  To  better  reflect  real  - 
world  operation,  we  are  also  revising 
the  vehicle  simulation  computer 
program’s  urban  and  rural  highway  duty 
cycles  to  include  changes  in  road  grade, 
and  including  a  new  duty  cycle  to 
capture  the  performance  of  technologies 
that  reduce  the  amount  of  time  a 
vehicle’s  engine  is  at  idle  during  a 
workday.  Finally,  to  better  recognize 
that  vocational  vehicle  powertrains  are 
configured  for  particular  applications, 
we  are  further  subdividing  the 
vocational  chassis  category  into  three 
different  vehicle  speed  categories, 
where  GEM  weights  the  individual  duty 
cycles’  results  of  each  of  the  speed 
categories  differently.  Section  4.2  of  the 
RIA  detaiisall  these  modifications.  The 
following  sub-sectionsprovide  further 
details  on  some  of  these  key 
modifications  to  GEM. 

(a)  Simulating  Engines  for  Vehicle 
Certification 

Before  describing  the  Phase  2 
approach,  this  section  first  reviews  how 
engines  are  simulated  for  vehicle 
certification  in  Phase  1.  As  noted 
earlier,  GEM  for  Phase  1  simulates  the 
same  generic  engine  for  any  vehicle  in 
a  given  regulatory  subcategory  with  a 
data  table  of  steady -stateengine  fuel 
consumption  mass  rates  (g/s)  versus  a 
series  of  steady -stateengine  output  shaft 
speeds  (revolutions  per  minute,  rpm) 
and  loads  (torque,  N-m).  This  data  table 
is  also  sometimes  called  a  “fuel  map’’  or 
an  “engine  map,’’  although  the  term 
“engine  map”  can  mean  other  kinds  of 
data  in  different  contexts.  The  engine 
speeds  in  this  map  range  from  idle  to 
maximum  governed  speed  and  the  loads 
range  from  engine  motoring  (negative 
load)  to  the  maximum  load  of  an  engine. 
When  GEM  executes  a  simulation  over 


a  vehicle  duty  cycle,  this  data  table  is 
linearly  interpolated  to  find  a 
corresponding  fuel  consumption  mass 
rate  at  each  engine  speed  and  load  that 
is  demanded  by  the  simulated  vehicle 
operating  over  the  duty  cycle.  The  fuel 
consumption  mass  rate  of  the  engine  is 
then  integrated  over  each  duty  cycle  in 
GEM  to  arrive  at  the  total  mass  of  fuel 
consumed  for  the  specific  vehicle  and 
duty  cycle.  Under  Phase  1, 
manufacturers  were  not  allowed  to 
input  their  own  engine  fuel  maps  to 
represent  their  specific  engines  in  the 
vehicle  being  simulated  in  GEM. 

Because  GEM  was  programmed  with 
fixed  engine  fuel  maps  for  Phase  1  that 
all  manufacturers  had  to  use,  the  tables 
themselves  did  not  have  to  exactly 
represent  how  an  actual  engine  might 
operate  over  these  three  different  duty 
cycles. 

In  contrast,  for  Phase  2  we  are 
requiring  manufacturers  to  generate 
their  own  engine  fuel  maps  to  represent 
each  of  their  engine  families  in  GEM. 
This  Phase  2  approach  is  consistent 
with  the  2014  NAS  Phase  2  First  Report 
recommendation.160  To  investigate  this 
approach,  before  proposal  we  examined 
the  results  from  28  individual  engine 
dynamometer  tests.  Three  different 
engines  were  used  to  generate  this  data, 
and  these  engines  were  produced  by 
two  different  engine  manufacturers.  One 
engine  was  tested  at  three  different 
power  ratings  (13  liters  at  410,  450  & 

475  bhp)  and  one  engine  was  tested  at 
two  ratings  (6.7  liters  at  240  and  300 
bhp),  and  other  engine  with  one  rating 
(15  liters  455  bhp) service  classes.  For 
each  engine  and  rating  the  steady -state 
engine  dynamometer  test  procedure  was 
conducted  to  generate  an  engine  fuel 
map  to  represent  that  particular  engine 
in  GEM.  Next,  with  GEM,  we  simulated 
various  vehicles  in  which  the  engine 
could  be  installed.  For  each  of  the  GEM 
duty  cycles  we  are  using,  namely  the 
urban  local  (ARB  Transient),  urban 
highway  with  road  grade  (55  mph),  and 
rural  highway  with  road  grade  (65  mph) 
duty  cycles,  we  determined  the  GEM 
result  for  each  vehicle  configuration, 
and  we  saved  the  engine  output  shaft 
speed  and  torque  information  that  GEM 
created  to  interpolate  the  steady -state 
engine  map  for  each  vehicle 
configuration  We  then  had  this  same 
engine  output  shaft  speed  and  torque 
information  programmed  into  an  engine 
dynamometer  controller,  and  we  had 
each  engine  perform  the  same  duty 
cycles  that  GEM  demanded  of  the 


160  National  Academy  of  Science.  “Reducing  the 
Fuel  Consumption  and  GHG  Emissions  of  Medium- 
and  Heavy -DutyVehicSes,  Phase  Two,  First 
Report”  2014.  Recommendation  3.8. 
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simulated  version  of  the  engine.  We 
then  compared  the  GEM  results  based 
on  GEM’s  linear  interpolation  of  the 
engine  maps  to  the  measured  engine 
dynamometer  results.  We  concluded 
that  for  the  55  mph  and  65  mph  duty 
cycles,  GEM’s  interpolation  of  the 
steady- stated ata  tables  was  sufficiently 
accurate  versus  the  measured  results. 
This  is  an  outcome  one  would 
reasonably  expect  because  even  with 
changes  in  road  grade,  the  55  mph  and 
65  mph  duty  cycles  do  not  demand 
rapid  changes  in  engine  speed  or  load. 
The  55  mph  and  65  mph  duty  cycles  are 
nearly  steady -state, as  far  as  engine 
operation  is  concerned,  just  like  the 
engine  maps  themselves.  However,  for 
the  ARB  Transient  cycle,  we  observed  a 
consistent  bias  when  using  the  steady - 
state  maps,  where  GEM  consistently 
under-predictedfuel  consumption  and 
C02  emissions.  This  low  bias  over  the 
28  engine  tests  ranged  from  4.2  percent 
low  to  7.8  percent  low.  The  mean  was 
5.9  percent  low  and  the  90th  percentile 
value  was  7.1  percent  low.  These 
observations  are  consistent  with  the  fact 
that  engines  generally  operate  less 
efficiently  under  transient  conditions 
than  under  steady -stateconditions. 

A  number  of  reasons  explain  this 
consistent  trend.  For  example,  under 
rapidly  changing  (i.e.  transient)  engine 
conditions,  it  is  generally  more 
challenging  to  program  an  engine 
electronic  controller  to  respond  with 
optimum  fuel  injection  rate  and  timing, 
exhaust  gas  recirculation  valve  position, 
variable  nozzle  turbocharger  vane 
position  and  other  set  points  than  under 
steady-stateconditions.  Transient  heat 
and  mass  transfer  within  the  intake, 
exhaust,  and  combustion  chambers  also 
tend  to  increase  turbulence  and  enhance 
energy  loss  to  engine  coolant  during 
transient  operation.  In  many  cases 
during  cold  transient  operation,  the 
thermal  management  is  triggered  in 
order  to  maintain  optimal  performance 
of  selective  catalytic  reduction  devices 
for  a  diesel  engine.  Furthermore, 
because  exhaust  emissions  control  is 
more  challenging  under  transient  engine 
operation,  engineering  tradeoffs 
sometimes  need  to  be  made  between 
fuel  efficiency  and  transient  criteria 
pollutant  emissions  control.  Special 
calibrations  are  typically  also  required 
to  control  smoke  and  manage  exhaust 
temperatures  during  transient  operation 
for  a  transient  cycle. 

To  account  for  these  effects  in  GEM, 
the  agencies  have  developed  and  are 
finalizing  a  test  procedure  called  “cycle 
average”  mapping  to  account  for  this 
transient  behavior  (40  CFR  1036.540). 
Detailed  analyses  and  presentation  of 
the  test  procedure  was  published  in  two 


peer- rev iewedjournal  articles.139’140  A 
number  of  commenters  likewise 
suggested  this  approach.  Additionally, 
progress  has  been  made  on  further 
improving  this  test  procedure  since 
publication,  based  on  a  large  number  of 
engine  dynamometer  tests  conducted  by 
a  variety  of  laboratory  test  facilities.161 
Since  the  proposal,  further  refinement 
of  the  numerical  schemes  used  for 
interpreting  cycle  average  engine  fuel 
map  was  also  completed.  The  engine 
dynamometer  tests  include  a  Cummins 
medium  duty  1SB  engine,  a  Navistar 
heavy  duty  N1 3  engine,  a  Volvo  heavy 
duty  D13  engine,  and  a  Cummins  heavy 
duty  1SX  engine.  Ail  testing  results 
indicated  that  the  new  test  procedure 
works  well  for  the  transient  ARB 
cycle.162  in  addition,  Cummins  in  their 
NOD  A  comments  (see  the  following 
paragraph)  provided  additional  data 
supporting  this  approach  with  their  ISL 
450  bhp  rating  engine.  This  data 
corroborated  earlier  data  showing  good 
agreement  between  engine 
dynamometer  tests  and  the  cycle 
average  engine  mapping  approach.163 

EPA  solicited  comment  on  the  cycle 
average  approach  at  proposal.  80  FR 
40193.  EPA  also  specifically  provided 
notice  and  a  30-dayopportunity  for 
public  comment  on  the  possibility  of 
requiring  use  of  the  cycle  average 
mapping  approach  for  the  ARB 
Transient  cycle.  This  was  included  in 
the  version  of  GEM  that  was  made 
available  for  public  comment  as  part  of 
the  NOD  A153.  In  response,  many 
comments  were  received  on  the  cycle 
average  approach.  These  include 
comments  from  Cummins163  and 
Volvo.164  Cummins  was  very  supportive 
of  the  cycle  average  approach  and  also 
supported  applying  this  approach  to  the 
55  mph  and  65  mph  cruise  cycles  in 
GEM.  Volvo  expressed  some  concern 
over  having  enough  time  to  fully 
evaluate  this  approach.  The  agencies 
believe  that  one  of  the  reasons  that 
Volvo  expressed  concern  over  having 
enough  time  to  evaluate  this  approach  is 
because  Volvo  initially  declined 
working  with  the  agencies  to 


161  Memos  to  Docket,  “Test  Procedure  Review 
with  Cummins,  Voivo,  Navistar,  Paccar,  Daimler 
Eaton  and  Allison.” 

162  Michael  Ross,  Validation  Testing  for  Phase  2 
Greenhouse  Gas  Test  Procedures  and  the 
Greenhouse  Gas  Emission  Model  (GEM)  for  Medium 
and  Heavy-Duty  Engines  and  Powertrains ,  Final 
Report  to  EPA,  Southwest  Research  institute,  June 
2016,  found  in  docket  of  this  rulemaking,  EPA-HQ- 
GAR-2014-0827. 

163  Cummins  NODA  Comments,  found  in  Phase  2 
Docket:  ID  No.  EPA- HQ-OAR-20 14-08 17,  April  1, 
2016. 

164  Volvo  Group  NODA  Comments,  found  in 
Phase  2  Docket:  ID  No.  EPA- HQ-OAR-20 14-08 17, 
April  1,  2016. 


collaboratively  refine  this  approach.  At 
the  same  time,  a  number  of  Volvo’s 
competitors  chose  to  actively  coordinate 
laboratory  testing  and  technical  analysis 
to  contribute  to  the  development  of  this 
approach.  We  believe  these  other 
manufacturers  gained  a  deeper 
understanding  of  the  approach  earlier 
than  Volvo  because  they  invested  time 
and  resources  to  make  technical 
contributions  at  earlier  point  in  time. 
Nevertheless,  the  agencies  fully 
welcome  and  appreciate  Volvo’s  more 
recent  active  involvement  in  reviewing 
the  cycle  average  approach  and  for 
making  a  number  of  productive 
suggestions  for  further  refinement. 

While  the  agencies  are  finalizing  the 
cycle  average  engine  mapping  test 
procedure  as  mandatory  for  the  ARB 
Transient  cycle,  for  the  55  mph  and  65 
mph  GEM  drive  cycles,  the  agencies  are 
finalizing  the  same  steady -state 
mapping  procedure  that  the  agencies 
originally  proposed.  The  only  difference 
is  that  we  are  finalizing  about  85  unique 
steady -statemap  points,  versus  the 
about  143  points  that  were  proposed. 

See  40  CFR  1036.535  for  details.  We  are 
adopting  a  lower  number  of  points 
because  many  of  the  originally  proposed 
points  were  specified  for  use  with  the 
ARB  Transient  cycle.139  Again,  as  an 
option,  the  cycle  average  mapping  test 
procedure  also  may  be  used  for  these 
two  cruise  speed  cycles,  in  lieu  of  the 
steady -statemapping  procedure. 

(b)  Simulating  Human  Driver  Behavior 
and  Transmissions  for  Vehicle 
Certification 

GEM  for  Phase  1  simulates  the  same 
generic  human  driver  behavior  and 
manual  transmission  shifting  patterns 
for  all  vehicles.  The  simulated  driver 
responds  to  changes  in  the  target  vehicle 
speed  of  the  duty  cycles  by  changing  the 
simulated  positions  of  the  vehicle’s 
accelerator  pedal,  brake  pedal,  clutch 
pedal,  and  gearshift  lever.  For 
simplicity,  in  Phase  1  the  GEM  driver 
shifted  at  pre-specifiedvehicle  speeds 
and  the  manual  transmission  was 
simulated  as  an  ideal  transmission  that 
did  not  have  any  delay  time  (i.e.,  torque 
interruption)  between  gear  shifts  and 
did  not  have  any  energy  losses 
associated  with  clutch  slip  during  gear 
shifts. 

1  n  GEM  for  Phase  2  we  are  al  low  i  ng 
manufacturers  to  select  one  of  four  types 
of  transmissions  to  represent  the 
transmission  in  the  vehicle  they  are 
certifying:  Manual  transmission  (MT), 
automated  manual  transmission  (AMT), 
automatic  transmission  (AT)  and  dual 
clutch  transmission  (DCT).  For  Phase  2 
the  agencies  proposed  unique 
transmission  shifting  patters  to 
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represent  the  different  types  of 
automated  transmissions.  These  shifting 
patterns  over  the  steady  state  cruise 
cycles  has  been  further  modified  from 
the  proposed  version  to  be  more 
realistic  with  respect  to  slight  variations 
in  vehicle  speed  due  to  road  grade,  in 
particular,  when  going  downhill,  the 
simulated  vehicle  is  now  allowed  to 
exceed  the  speed  target  by  3  mph  before 
the  brakes  are  applied,  in  the  proposed 
version,  the  driver  model  applied  the 
brakes  much  sooner  to  prevent  the 
vehicle  from  exceeding  the  speed  target. 
This  change  allows  the  vehicle  to  carry 
additional  momentum  into  the  next  hill, 
much  the  same  as  real  drivers  would. 

In  the  final  version  of  GEM,  the  driver 
behavior  and  the  different  transmission 
types  are  simulated  in  the  same  basic 
manner  as  in  Phase  1 ,  but  each 
transmission  type  features  unique 
transmission  responses  that  match  the 
transmission  responses  we  measured 
during  vehicle  testing  of  these  three 
transmission  types.  In  general  the 
transmission  gear  shifting  strategy  for  all 
of  the  transmissions  is  designed  to  shift 
the  transmission  so  that  it  is  in  the  most 
efficient  gear  for  the  current  vehicle 
demand,  while  staying  within  certain 
limits  to  prevent  unrealistically  high 
frequency  shifting  ( i.e to  prevent 
“short-shifting”).Some  examples  of 
these  limits  are  torque  reserve  limits 
(which  vary  as  function  of  engine 
speed),  minimum  time-in-geaend 
minimum  fuel  efficiency  benefit  to  shift 
to  the  next  gear.  Some  of  the  differences 
between  the  transmission  types  include 
a  driver  “double-clutching”during  gear 
shifts  of  the  manual  transmission  only, 
and  “power  shifts”  and  torque  converter 
torque  multiplication,  slip,  and  lock-up 
in  automatic  transmissions  only.  Refer 
to  Chapter  4  of  the  Ri  A  for  a  more 
detailed  description  of  these  different 
simulated  driver  behaviors  and 
transmission  types. 

Prior  to  the  proposal,  we  considered 
an  alternative  approach  where 
transmission  manufacturers  would 
provide  vehicle  manufacturers  with 
detailed  information  about  their 
automated  transmissions’  proprietary 
shift  strategies  for  representation  in 
GEM.  NAS  also  recommended  this 
approach.165  The  advantages  of  this 
approach  would  include  a  more  realistic 
representation  of  a  transmission  in  GEM 


165  Transportation  Research  Board  2014. 
“Reducing  the  Fuei  Consumption  and  Greenhouse 
Gas  Emissions  of  Medium-and  Heavy-Duty 
Vehicles,  Phase  Two.”  (“Phase  2  First  Report”) 
Washington,  DC,  The  National  Academies  Press. 
Cooperative  Agreement  DTNH22-1 2-00389. 
Available  electronically  from  the  National  Academy 
Press  Web  site  at  http://www.nap.edu/ 
catalog.php?record_id=12845  (last  accessed 
December  2,  2014).  Recommendation  3.7. 


and  potentially  the  recognition  of 
additional  fuel  efficiency  improving 
strategies  to  achieve  additional  fuel 
consumption  and  C02  emissions 
reductions.  However,  there  are  a 
number  of  technical  and  compliance 
disadvantages  of  this  approach.  One 
disadvantage  is  that  it  would  require  the 
disclosure  of  proprietary  information 
because  some  vehicle  manufacturers 
produce  their  own  transmissions  and 
also  use  other  suppliers’  transmissions. 
There  are  technical  challenges  too.  For 
example,  some  transmission 
manufacturers  have  upwards  of  40 
different  shift  strategies  programmed 
into  their  transmission  controllers. 
Depending  on  in-usedriving  conditions, 
some  of  which  are  not  simulated  in 
GEM  ( e.g changing  payloads,  changing 
tire  traction)  a  transmission  controller 
can  change  its  shift  strategy. 
Representing  dynamic  switching 
between  multiple  proprietary  shift 
strategies  would  be  extremely  complex 
to  simulate  in  GEM.  Furthermore,  if  the 
agencies  were  to  require  transmission 
manufacturers  to  provide  shift  strategy 
inputs  for  use  in  GEM,  then  the  agencies 
would  have  to  devise  a  compliance 
strategy  to  monitor  in-useshift 
strategies,  including  a  driver  behavior 
model  that  could  be  implemented  as 
part  of  an  in-  usesh ift  strategy 
confirmatory  test.  This  too  would  be 
very  complex,  if  manufacturers  were 
subject  to  in-usecompliance 
requirements  of  their  transmission  shift 
strategies,  this  could  lead  to  restricting 
the  use  of  certain  shift  strategies  in  the 
heavy -dutysector,  which  would  in  turn 
potentially  lead  to  sub-optimalvehicle 
configurations  that  do  not  improve  fuel 
efficiency  or  adequately  serve  the  wide 
range  of  customer  needs;  especially  in 
the  vocational  vehicle  segment.  For 
example,  if  the  agencies  were  to  restrict 
the  use  of  more  aggressive  and  less  fuel 
efficient  in-useshift  strategies  that  are 
used  only  under  heavy  loads  and  steep 
grades,  then  certain  vehicle  applications 
would  need  to  compensate  for  this  loss 
of  capability  through  the  installation  of 
over  -sizedand  over  -  poweredeng  ines 
that  are  subsequently  poorly  matched 
and  less  efficient  under  lighter  load 
conditions.  Therefore,  as  a  policy 
consideration  to  preserve  vehicle 
configuration  choice  and  to  preserve  the 
full  capability  of  heavy -duty  vehicles 
today,  the  agencies  are  intentionally  not 
allowing  transmission  manufacturers  to 
submit  detailed  proprietary  shift 
strategy  information  to  vehicle 
manufacturers  to  input  into  GEM.  The 
agencies  are  finalizing  as  proposed  that 
vehicle  manufacturers  can  choose  from 
among  several  transmission  types  that 


the  agencies  have  already  developed, 
validated,  and  programmed  into  GEM. 
The  vehicle  manufacturers  will  then 
enter  into  GEM  their  particular 
transmission’s  number  of  gears  and  gear 
ratios,  optionally  together  with  power 
loss  tables  representing  their 
transmission’s  gear  friction,  pumping 
and  spin  losses.  If  a  manufacturer 
chooses  to  use  the  optional  powertrain 
test  procedure,  however,  then  the 
agencies’  transmission  types  in  GEM 
would  be  overridden  by  the  actual  data 
collected  during  the  powertrain  test, 
which  would  recognize  the 
transmission’s  unique  shift  strategy. 
(Presumably,  vehicle  manufacturers  will 
choose  to  use  the  optional  powertrain 
test  procedure  only  if  their  actual 
transmission  shift  strategy  is  more 
efficient  compared  to  its  respective 
default  shift  strategy  simulated  by 
GEM.) 

(c)  Simulating  Axles  for  Vehicle 
Certification 

in  GEM  for  Phase  1  the  axle  ratio  of 
the  primary  drive  axle  and  the  energy 
losses  assumed  in  the  simulated  axle 
itself  were  the  same  for  all  vehicles.  For 
Phase  2  the  vehicle  manufacturer  will 
be  required  to  input  into  GEM  the  axle 
ratio  of  the  primary  drive  axle.  This 
input  will  recognize  the  design  to 
operate  the  engine  at  a  particular  engine 
speed  when  the  transmission  is 
operating  in  its  highest  transmission 
gear;  especially  for  the  55  mph  and  65 
mph  duty  cycles  in  GEM.  This  input 
facilitates  GEM’s  recognition  of  vehicle 
designs  that  take  advantage  of  operating 
the  engine  at  the  lowest  possible  engine 
speeds.  This  is  commonly  known  as 
“engine  down -speeding, ’’and  the 
general  ruie-of-thumtfor  heavy-duty 
engines  is  that  for  every  100  rpm 
decrease  in  engine  speed,  there  can  be 
about  a  1  percent  decrease  in  fuel 
consumption  and  C02  emissions. 
Therefore,  it  is  important  that  GEM 
allow  this  value  to  be  input  by  the 
vehicle  manufacturer.  Axle  ratio  is  also 
straightforward  to  verify  during  any  in- 
use  compliance  audit.  UCS  and  ACEEE 
commented  that  engine  down -speeding 
should  be  recognized  in  the  agencies’ 
separate  engine  standards,  rather  than  in 
the  vehicle  standard.  The  agencies 
disagree  with  this  because  recognizing 
down- speed ingat  the  vehicle  level 
ensures  that  the  powertrain 
configuration  in -use, in  the  real  world, 
will  lead  to  the  engine  operating  at 
lower  speeds.  In  contrast,  the  engine 
speeds  specified  in  the  separate  engine 
standards’  test  procedures  are  based  on 
the  engine’s  maximum  torque  versus 
speed  curve  (i.e.,  lug  curve)  and  not  on 
the  configuration  of  the  powertrain  to 


EPA-1 9-01 26-A-001 063 


ED  001620  00002750-00066 


EPA-HQ-201 8-002121  Production  Set  #2 


73544  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


which  the  engine  is  attached  in  a 
vehicle.  This  means  that  even  if  a 
manufacturer  manipulated  the  engine’s 
lug  curve  such  that  the  separate  engine 
standards’  test  procedure  led  to  the 
engine  operating  at  lower  speeds  during 
certification,  that  same  engine  could  be 
installed  in  a  vehicle  with  a  powertrain 
configured  for  the  engine  to  operate  at 
higher  engine  speeds.  Therefore, 
recognizing  down-speedingwithin 
GEM,  at  the  vehicle  level,  best  ensures 
that  the  agencies’  test  procedures  and 
standards  lead  to  real- worldengine 
down-  speed  ingin-  use. 

We  proposed  to  use  a  fixed  axle  ratio 
energy  efficiency  of  95.5  percent  at  all 
speeds  and  loads,  but  requested 
comment  on  whether  this  pre-specified 
efficiency  is  reasonable.  80  FR40185.  in 
general,  commenters  stated  that  the 
efficiency  of  the  axle  actually  varies  as 
a  function  of  axle  ratio,  axle  speed,  and 
axle  input  torque.  Therefore,  we  have 
modified  GEM  to  accept  an  input  data 
table  of  power  loss  as  a  function  of  axle 
speed  and  axle  torque.  The  modified 
version  of  GEM  subsequently 
interpolates  this  table  over  each  of  the 
duty  cycles  to  represent  a  more  realistic 
axle  efficiency  at  each  point  of  each 
duty  cycle.  The  agencies  specify  a 
default  axle  efficiency  table  in  GEM  for 
any  manufacturer  to  use.  We  are  also 
finalizing  an  optional  axle  power  loss 
test  procedure  that  requires  the  use  of  a 
dynamometer  test  facility  (40  CFR 
1037.560).  With  this  optional  test 
procedure,  a  manufacturer  can  create  an 
axle  efficiency  table  for  use  in  lieu  of 
the  EPA  default  table.  We  requested 
comment  on  this  test  procedure  in  the 
proposal,  and  we  received  supportive 
comments.  Refer  to  40  CFR  1037.560  of 
the  Phase  2  regulations,  which  contain 
this  test  procedure. 

Moreover,  the  final  regulations  allow 
the  manufacturers  to  develop  analytical 
methods  to  derive  axle  efficiency  tables 
for  untested  axle  configurations,  based 
on  testing  of  similar  axles.  This  would 
be  similar  to  the  analytically  derived 
C02  emission  calculationsallowed  for 
pickups  and  vans.  However, 
manufacturers  would  be  required  to 
obtain  prior  approval  from  the  agencies 
before  using  analytically  derived  values. 
In  addition,  the  agencies  could  conduct 
confirmatory  testing  or  require  a 
selective  enforcement  audit  for  any  axle 
configuration.  See  40  CFR  1037.235. 

In  addition  to  requiring  the  primary 
drive  axle  ratio  input  into  GEM  (and  an 
option  to  input  an  actual  axle  power 
loss  data  table),  we  are  requiring  that  the 
vehicle  manufacturer  input  into  GEM 
whether  one  or  two  drive  axles  are 
driven  by  the  engine.  When  a  heavy- 
duty  vehicle  is  equipped  with  two  rear 


axles  where  both  are  driven  by  the 
engine,  this  is  called  a  “6><4” 
configuration.  “6”  refers  to  the  total 
number  of  wheel  hubs  on  the  vehicle.  In 
the  6x4  configuration  there  are  two  front 
wheel  hubs  for  the  two  steer  wheels  and 
tires  plus  four  rear  wheel  hubs  for  the 
four  rear  wheels  and  tires  (or  more 
commonly  four  sets  of  rear  dual  wheels 
and  tires).  “4”  refers  to  the  number  of 
wheel  hubs  driven  by  the  engine.  These 
are  the  two  rear  axles  that  have  two 
wheel  hubs  each.  Compared  to  a  6x4 
configuration,  a  6x2  configuration 
decreases  axle  energy  loss  due  to 
friction  and  oil  churning  in  two  driven 
axles,  by  driving  only  one  axle.  The 
decrease  in  fuel  consumption  and  C02 
emissions  associated  with  a  6x2  versus 
6x4  axle  configuration  can  be  in  the 
range  of  2.5  percent  depending  on 
specific  axles,  which  is  modeled  by  the 
power  loss  table.166  Therefore,  in  the 
Phase  2  version  of  GEM ,  if  a 
manufacturer  simulates  a  6x2  axle 
configuration  using  the  default  axle 
efficiencies,  GEM  decreases  the  overall 
GEM  result  roughly  by  2.5  percent  on 
average  through  the  power  loss  table. 
Note  that  GEM  will  similarly  decrease 
the  overall  GEM  result  by  2.5  percent  for 
a  4x2  tractor  or  Class  8  vocational 
chassis  configuration  if  it  has  only  two 
wheel  hubs  driven.  If  a  manufacturer 
does  not  use  the  default  efficiencies,  the 
benefit  of  6x2  and  4x2  configurations 
will  be  reflected  directly  in  its  input 
tables.  Note  that  the  Phase  2  version  of 
GEM  does  not  have  an  option  to 
simulate  more  than  two  drive  axles  or 
configurations  where  the  front  axle(s) 
are  driven  or  where  there  are  more  than 
two  rear  axles.  The  regulations  specify 
that  such  vehicles  are  to  be  simulated  as 
6x4  vehicles  in  GEM.  This  is  consistent 
with  how  the  standards  were  developed 
and  the  agencies  believe  this  approach 
will  provide  the  appropriate  incentive 
for  manufacturers  to  apply  the  same  fuel 
saving  technologies  to  these  vehicles,  as 
they  would  to  their  conventional  6x4 
vehicles.  Moreover,  because  these 
configurations  are  manufactured  for 
specialized  vehicles  that  require  extra 
traction  for  off-roadapplications,  they 
have  very  low  sales  volume  and  any 
increased  fuel  consumption  and  C02 
emissions  from  them  are  not  significant 
in  comparison  to  the  overall  reductions 
of  the  Phase  2  program.  Note  that  40 
CFR  1037.631  (for  off- road  vocational 
vehicles),  which  is  being  continued 
from  the  Phase  1  program,  exempts 
many  of  these  vehicles  from  the  vehicle 


166  NACFE.  Executive  Report — 6*2  (Dead  Axie) 
Tractors.  November  2010.  See  Docket  EPA-HG- 
OAR-2014-0827. 


standards  because  they  are  limited 
mechanically  to  low-speedoperation. 

(d)  Simulating  Accessories  for  Vehicle 
Certification 

The  agencies  proposed  to  continue 
the  approach  from  Phase  1  whereby 
GEM  uses  a  fixed  power  consumption 
value  to  simulate  the  fuel  consumed  for 
powering  accessories  such  as  steering 
pumps  and  alternators.  80  FR  40186. 

The  final  rule  continues  the  Phase  1 
approach,  as  proposed.  However,  Phase 
2  GEM  provides  an  option  to  provide  a 
GEM  input  reflecting  technology 
improvement  inputs  for  the  accessory 
loads.  This  allows  the  manufacturers  to 
receive  credit  for  those  technologies  that 
are  not  modeled  in  GEM.  Manufacturers 
seeking  credit  for  those  technologies 
that  are  not  modeled  in  GEM  would 
generally  follow  the  off -eye  leered  it 
program  procedures  in  40  CFR 
1037.610. 

(e)  Aerodynamics  in  GEM  for  Tractor, 
Vocational  Vehicle,  and  Trailer 
Certification 

Phase  2  GEM  simulates  aerodynamic 
drag  in  using  CdA  (the  product  of  the 
drag  coefficient  and  frontal  area  of  the 
vehicle)  rather  than  a  drag  coefficient 
(Cd).  For  tractors  and  trailers  we  will 
continue  to  use  an  aerodynamic  bin 
approach  similar  to  the  one  that  exists 
in  Phase  1  today,  although  the  actual 
Phase  2  bins  are  being  revised  to  reflect 
new  test  procedures  and  our  projections 
for  more  aerodynamic  tractors  and 
trailers  in  the  future.  This  approach 
allows  manufacturers  to  determine  CdA 
(or  delta -QA  in  the  case  of  trailers)  from 
coastdown  testing,  scale  wind  tunnel 
testing  and/or  computational  fluid 
dynamics  modeling.  It  requires  tractor 
manufacturers  (but  not  trailer 
manufacturers)  to  conduct  a  certain 
minimum  amount  of  coast -down vehicle 
testing  to  validate  their  methods.  The 
regulations  also  provide  an  alternate 
path  for  trailer  manufacturers  to  rely  on 
testing  performed  by  component 
suppliers.  See  40  CFR  1037. 

The  results  of  these  tests  determine 
into  which  bin  a  tractor  or  trailer  is 
assigned.  GEM  uses  the  aerodynamic 
drag  coefficient  applicable  to  the  bin, 
which  is  the  same  for  all  tractors  (or 
trailers)  within  a  given  bin.  This 
approach  helps  to  account  for  limits  in 
the  repeatability  of  aerodynamic  testing 
and  it  creates  a  compliance  margin  since 
any  test  result  which  keeps  the  vehicle 
in  the  same  aerodynamic  bin  is 
considered  compliant.  For  Phase  2  we 
are  establishing  new  boundary  values 
for  the  bins  themselves  and  we  are 
adding  two  additional  tractor  bins  in 
order  to  recognize  further  advances  in 
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aerodynamic  drag  reduction  beyond 
what  was  recognized  in  Phase  1 . 
Furthermore,  while  Phase  1  GEM  used 
predefined  frontal  areas  for  tractors 
where  the  manufacturers  input  only  a  Cd 
value,  manufacturers  will  use  a 
measured  drag  area  (CdA)  value  for  each 
tractor  configuration  for  Phase  2.  See  40 
CFR  1037.525.  The  agencies  do  not 
project  that  vocational  vehicles  will 
need  to  improve  their  aerodynamic 
performance  to  comply  with  the  Phase 
2  vocational  chassis  standards. 

However,  the  agencies  are  providing 
features  in  GEM  for  vocational  vehicles 
to  receive  credit  for  improving  the 
aerodynamics  of  vocational  vehicles 
(see  40  CFR  1037.520(m)). 

In  addition  to  these  changes,  we  are 
making  a  number  of  aerodynamic  drag 
test  procedure  improvements.  One 
improvement  is  to  update  the  “standard 
trailer”  that  is  prescribed  for  use  during 
aerodynamic  drag  testing  of  a  tractor. 
Using  the  CdA  from  such  testing  means 
the  standard  trailer  would  also  be  the 
hypothetical  trailer  modeled  in  GEM  to 
represent  a  trailer  paired  with  the 
tractor  in  actual  use.167  In  Phase  1,  a 
non-aerodynamic53-footlong  box- 
shaped  dry  van  trailer  was  specified  as 
the  standard  trailer  for  tractor 
aerodynamic  testing  (see  40  CFR 
1037.501(g)).  For  Phase  2  we  are 
modifying  this  standard  trailer  for 
tractor  testing  to  make  it  more  similar  to 
the  trailers  we  expect  to  be  produced 
during  the  Phase  2  timeframe.  More 
specifically,  we  are  prescribing  the 
installation  of  aerodynamic  trailer  skirts 
(and  low  rolling  resistance  tires  as 
applied  in  Phase  1)on  the  standard 
trailer,  as  discussed  in  further  in  Section 
iii.E.2.  As  explained  more  fully  in 
Sections  III  and  IV,  the  agencies  believe 
that  tractor -trailerpai rings  will  be 
optimized  aerodynamically  to  a 
significant  extent  in-use(such  as  using 
high-roofcabs  when  pulling  box 
trailers),  and  that  this  real-world 
optimization  should  be  reflected  in  the 
certification  testing.  We  are  also  revising 
the  test  procedures  to  better  account  for 
average  wind  yaw  angle  to  reflect  the 
true  impact  of  aerodynamic  features  on 
the  in-usefuel  consumption  and  C02 
emissions  of  tractors,  again  as  discussed 
in  more  detail  in  Section  III  below.  Refer 
to  the  test  procedures  in  40  CFR 
1037.525  through  1037.527  for  further 
details  of  these  aerodynamic  test 
procedures. 

For  trailer  certification,  the  agencies 
use  GEM  in  a  different  way  than  it  is 
used  for  tractor  certification.  As 


167  See  Section  III.  for  a  discussion  of  how  GEM 
wiil  model  a  more  advanced  trailer  beginning  with 
the  2027  modei  year. 


described  in  Section  IV,  the  agencies 
developed  a  simple  equation  to  replicate 
GEM  performance.  The  trailer  standards 
are  based  on  this  equation,  and  trailer 
manufacturers  use  this  GEM  -  based 
equation  for  certification.  The  only 
technologies  recognized  by  this  GEM  - 
based  equation  for  trailer  certification 
are  aerodynamic  technologies,  tire 
technologies  (including  tire  rolling 
resistance  and  tire  pressure  systems), 
and  weight  reduction.  Note  that  since 
the  purpose  of  this  equation  is  to 
replicate  GEM  performance,  it  can  be 
considered  as  simply  another  form  of 
the  model  using  a  different  input 
interface.  Thus,  for  simplicity,  the 
remainder  of  this  Section  II. C. 
sometimes  discusses  GEM  as  being  used 
for  trailers,  without  regard  to  how 
manufacturers  will  actually  input  GEM 
variables.  As  w  ith  al  I  of  the  standards  i  n 
Phase  2,  compliance  is  measured 
consistent  with  the  same  test  methods 
used  by  the  agencies  to  establish  the 
standard. 

Similar  to  tractor  certification,  trailer 
manufacturers  wiil  use  data  from 
aerodynamic  testing  (e.g.,  coastdown 
testing,  scale  wind  tunnel  testing, 
computational  fluid  dynamics 
modeling,  or  possibly  aerodynamic 
component  testing)  with  the 
equation.168  As  part  of  the  protocol  for 
generating  these  inputs,  the  agencies  are 
specifying  the  configuration  of  a 
reference  tractor  for  conducting  trailer 
testing.  Refer  to  Section  IV  of  this 
Preamble  and  to  40  CFR  1 037.501  of  the 
regulations  for  details  on  the  reference 
tractor  configuration  for  trailer  test 
procedures. 

Finally,  GEM  has  been  modified  to 
accept  an  optional  delta  CdA  value  for 
vocational  chassis,  to  simulate 
aerodynamic  improvements  relative  to 
p re -specified baseline  defined  in 
Chapter  4  of  Ri  A.  For  example,  a 
manufacturer  that  demonstrates  that 
adding  side  skirts  to  a  box  truck  reduces 
its  CdA  by  0.2  m2  could  input  that  value 
into  GEM  for  box  trucks  that  include 
those  skirts.  See  40  CFR  1037.520(m). 

(f)  Tires  and  Tire  inflation  Systems  for 
Truck  and  Trailer  Certification 

For  GEM  in  Phase  1  tractor  and 
vocational  chassis  manufacturers  input 
the  tire  rolling  resistance  of  steer  and 
drive  tires  directly  into  GEM.  The 
agencies  prescribed  an  internationally 
recognized  tire  rolling  resistance  test 
procedure,  ISO  28580,  for  determining 
the  tire  rolling  resistance  value  that  is 


168  The  agencies  project  that  more  than  enough 
aerodynamic  component  vendors  wiil  take 
advantage  of  proposed  optional  pre- approval 
process  to  make  testing  optional  for  trailer 
manufacturer. 


input  into  GEM,  as  described  in  40  CFR 
1 037.520(c).  For  Phase  2  we  w  i  1 1 
continue  this  same  approach  and  the 
use  of  ISO  28580,  and  we  are  expanding 
these  requirements  to  trailer  tires  as 
well. 

in  addition  to  tire  rolling  resistance, 
Phase  2  vehicle  manufacturers  will 
enter  into  GEM  the  tire  manufacturer’s 
specified  revolutions  per  distance 
directly  (revs/mile)  for  the  vehicle’s 
drive  tires.  This  value  is  commonly 
reported  by  tire  manufacturers  a  I  ready 
so  that  vehicle  speedometers  can  be 
adjusted  appropriately.  This  input  value 
is  needed  so  that  GEM  can  accurately 
convert  simulated  vehicle  speed  into 
axle  speed,  transmission  speed,  and 
ultimately  engine  speed. 

For  tractors  and  trailers,  we  proposed 
to  allow  manufacturers  to  specify 
whether  or  not  an  automatic  tire 
inflation  system  (ATIS)  is  installed.  80 
FR40187.  Based  on  comments  and  as 
discussed  further  in  Sections  III,  IV,  and 
V,  in  the  Phase  2  final  rule  we  are 
adopting  provisions  that  allow 
manufacturers  of  tractors,  trailers,  and 
vocational  vehicle  chassis  to  input  a 
percent  decrease  in  overall  fuel 
consumption  and  C02  emissions  into 
GEM  if  the  vehicle  includes  either  an 
ATIS  or  a  tire  pressure  monitoring 
system  (TPMS).  The  value  that  can  be 
input  depends  on  whether  a  TPMS  or 
ATIS  is  deployed.  See  40  CFR  1037.520. 

(g)  Weight  Reduction  for  Tractor, 
Vocational  Chassis  and  Trailer 
Certification 

Phase  2  GEM  continues  the  weight 
reduction  recognition  approach  in  Phase 
1 ,  where  the  agencies  prescribe  fixed 
weight  reductions,  or  “deltas,”  for  using 
certain  lightweight  materials  for  certain 
vehicle  components,  in  Phase  1  the 
agencies  published  a  list  of  weight 
reductions  for  using  high-strengthsteel 
and  aluminum  materials  on  a  part  by 
part  basis.  For  Phase  2  we  use  updated 
values  for  high-strengthsteel  and 
aluminum  parts  for  tractors  and  for 
trailers  and  we  have  scaled  these  values 
for  use  in  certifying  the  different  weight 
classes  of  vocational  chassis.  In  addition 
we  use  a  similar  part  by  part  weight 
reduction  list  for  tractor  parts  made 
from  thermoplastic  material.  We 
proposed  to  assign  a  fixed  weight 
increase  to  natural  gas  fueled  vehicles  to 
reflect  the  weight  increase  of  natural  gas 
fuel  tanks  versus  gasoline  or  diesel 
tanks,  but  we  are  not  finalizing  that 
provision  based  on  comments.  80  FR 
40187.  Commenters  opposing  this 
provision  generally  noted  that  the 
proposed  provision  was  not  consistent 
with  how  the  agencies  were  treating 
other  technologies.  We  agree  that 
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natural  gas  vehicles  should  be  treated 
consistently  with  other  technologies  and 
so  are  not  adopting  the  proposed 
provision. 

For  tractors,  we  will  continue  the 
same  mathematical  approach  in  GEM  to 
assign  U  of  a  total  weight  decrease  to 
a  payload  increase  and  C&  of  the  total 
weight  decrease  to  a  vehicle  mass 
decrease.  For  Phase  1,  these  ratios  were 
based  on  the  average  frequency  that  a 
tractor  operates  at  its  gross  combined 
weight  rating.  We  will  also  use  these 
ratios  for  trailers  in  Phase  2.  For 
vocational  chassis,  for  which  Phase  1 
did  not  address  weight  reduction,  we 
will  assign  U  of  a  total  weight  decrease 
to  a  payload  increase  and  ti  of  the  total 
weight  decrease  to  a  vehicle  mass 
decrease. 

(h)  GEM  Duty  Cycles  for  Tractor, 
Vocational  Chassis  and  Trailer 
Certification 

In  Phase  1 ,  there  are  three  GEM 
vehicle  duty  cycles  that  represent  stop- 
and-gocity  driving  (ARB  Transient), 
urban  highway  driving  (55  mph),  and 
rural  interstate  highway  driving  (65 
mph).  In  Phase  1  these  cycles  were  time- 
based.  That  is,  they  were  specified  as  a 
function  of  simulated  time  and  the  duty 
cycles  ended  once  the  specified  time 
elapsed  in  simulation.  The  agencies 
proposed  to  continue  to  use  these  three 
drive  cycles  in  Phase  2,  but  with  some 
revisions.  80  FR  40187.  We  are 
finalizing  revisions  similar  but  not 
identical  to  those  that  were  proposed. 
First,  GEM  will  simulate  these  cycles  on 
a  distance-basedspecification,  rather 
than  on  a  time-basedspecification.  A 
d  istance -  basedspeci ficat ion  ensu res 
that  even  if  a  vehicle  in  simulation  does 
not  always  achieve  the  target  vehicle 
speed,  the  vehicle  will  have  to  continue 
in  simulation  for  a  longer  period  to 
complete  the  duty  cycle.  This  ensures 
that  vehicles  are  evaluated  over  the 
complete  distance  of  the  duty  cycle  and 
not  just  the  portion  of  the  duty  cycle 
that  a  vehicle  completes  in  a  given  time 
period.  A  distance- based  duty  cycle 
specification  also  facilitates  a 
straightforward  specification  of  road 
grade  as  a  function  of  distance  along  the 
duty  cycle.  As  noted  in  above,  for  Phase 
2,  the  agencies  have  enhanced  the  55 
mph  and  65  mph  duty  cycles  by  adding 
representative  road  grade  to  exercise  the 
simulated  vehicle’s  engine, 
transmission,  axle,  and  tires  in  a  more 
realistic  way.  A  fiat  road  grade  profile 
over  a  constant  speed  test  does  not 
properly  simulate  a  transmission  with 
respect  to  shifting  gears,  and  may  have 
the  unintended  consequence  of  enabling 
underpowered  vehicles  or  excessively 
down  -speddrivetrains  to  generate 


credits,  when  in  actuality  the  engine 
does  not  remain  down -spedin- use 
when  the  vehicle  encounters  road 
grades.  The  road  grade  profile  being 
finalized  is  the  same  hill  and  valley 
profile  for  both  the  55  mph  and  65  mph 
duty  cycles,  and  is  based  on  statistical 
analysis  of  the  United  States’  national 
distribution  of  road  grades.  Although 
the  final  profile  is  different  than  that 
proposed,  the  agencies  provided  notice 
of  the  analysis  that  w as  used  to  generate 
the  final  profile.169  In  written 
comments,  we  received  in-useengine 
data  from  some  manufacturers,  and 
based  on  this  information  we  made 
minor  adjustments  to  the  road  grade  to 
ensure  that  engines  simulated  in  GEM 
operated  similarly  to  that  reported  in 
the  in-useengine  data  submitted  to  us. 
See  Section  III.E.(2)(b)  of  this  document 
and  Chapter  3.4.2. 1  of  the  Rl  A  for  more 
details  on  development  of  the  road 
grade  profile.  We  believe  that  the 
enhancement  of  the  55  mph  and  65  mph 
duty  cycles  with  road  grade  is 
consistent  with  the  NAS 
recommendation  regarding  road 
grade.170 

(i)  Workday  idle  Operation  for 
Vocational  Chassis  Certification 

in  the  Phase  1  program,  reduction  in 
idle  emissions  was  recognized  only  for 
sleeper  cab  tractors,  and  only  with 
respect  to  hoteling  idle,  where  a  driver 
needs  power  to  operate  heating, 
ventilation,  air  conditioning  and  other 
electrical  equipment  in  order  to  use  the 
sleeper  cab  to  eat,  rest,  or  conduct  other 
business.  As  described  in  Section  V, 
GEM  for  Phase  2  will  recognize 
technologies  that  reduce  workday  idle 
emissions,  such  as  automatic  stop -start 
systems,  daytime  parked  idle  automatic 
engine  shutdown  systems,  and 


169  See  National  Renewable  Energy  Laboratory 
report  “EPA  GHG  Certification  of  Medium-and 
Heavy -DutyVehicles:  Development  of  Road  Grade 
Profiles  Representative  of  US  Control  led  Access 
Highways”  dated  May  2015  and  EPA  memorandum 
“Development  of  an  Alternative,  Nationally 
Representative,  Activity  Weighted  Road  Grade 
Profile  for  Use  in  EPA  GHG  Certification  of 
Medium-and  Heavy-DutyVehicles”  dated  May  13, 
2015,  both  available  in  Docket  EPA-HG-OAR- 
2014-0827.  This  docket  also  includes  file  NREL_ 
SyntheticAndLocalGradeProfiies.xisx  which 
contains  numerical  representations  of  all  road  grade 
profiles  described  in  the  NREL  report. 

170  NAS  2010  Report.  Page  189.  “A  fundamental 
concern  raised  by  the  committee  and  those  who 
testified  during  our  public  sessions  was  the  tension 
between  the  need  to  set  a  uniform  test  cycle  for 
regulatory  purposes,  and  existing  industry  practices 
of  seeking  to  minimize  the  fuel  consumption  of 
medium  and  heavy -duty  vehicles  designed  for 
specific  routes  that  may  include  grades,  loads,  work 
tasks  or  speeds  inconsistent  with  the  regulatory  test 
cycle.  This  highlights  the  critical  importance  of 
achieving  fidelity  between  certification  values  and 
real -world  results  to  avoid  decisions  that  hurt  rather 
than  help  real  -  worldfuel  consumption.” 


transmissions  that  either  automatically 
or  inherently  shift  to  neutral  at  idle 
while  in  drive.  Many  vocational  vehicle 
applications  operate  on  patterns 
implicating  workday  idle  cycles,  and 
the  agencies  use  test  procedures  in  GEM 
to  account  specifically  for  these  cycles 
and  potential  idle  controls.  GEM  will 
recognize  these  idle  controls  in  two 
ways.  For  technologies  like  neutral -idle 
transmissions  and  stop -startsy stems 
that  address  idle  that  occurs  during 
vehicle  operation  when  the  vehicle  is 
stopped  at  a  stop  I  ight,  GEM  will 
interpolate  lower  fuel  rates  from  the 
engine  map  during  the  idle  portions  of 
the  ARB  Transient  and  during  a  separate 
GEM  “drive  idle  cycle.”  For 
technologies  like  start-stopand  auto¬ 
shutdown  that  eliminate  some  of  the 
idle  that  occurs  when  a  vehicle  is 
stopped  or  parked,  GEM  will  assign  a 
value  of  zero  fuel  rate  during  a  separate 
GEM  “parked  idle  cycle.”  The  idle 
cycles  will  be  weighted  along  with  the 
65  mph,  55  mph,  and  ARB  Transient 
duty  cycles,  according  to  the  new 
vocational  chassis  duty  cycle  weighting 
factors.  These  weighting  factors  are 
different  for  each  of  the  three  vocational 
chassis  speed  categories  for  Phase  2.  For 
tractors,  only  neutral  idle  and  hotel  idle 
will  be  addressed  in  GEM. 

(2)  Experimental  Validation  of  GEM 

The  core  simulation  algorithms  in 
GEM  have  not  changed  significantly 
since  the  proposal.  Most  of  the  changes 
since  proposal  focused  on  streamlining 
how  manufacturers  input  data  into 
GEM;  revising  to  the  drive  cycles  in 
GEM;  and  updating  how  GEM  weights 
these  different  drive  cycles  to  determine 
a  composite  fuel  consumption  value. 
These  changes  did  not  alter  the 
fundamental  way  that  GEM  simulates 
varying  vehicle  “road  load”  and  how 
GEM  converts  vehicle  speed  to  engine 
speed  and  then  interpolates  engine 
maps  to  determine  vehicle  fuel 
consumption  and  C02  emissions. 

Refinements  to  GEM  since  the  time  of 
proposal  that  did  alter  GEM’s 
simulation  performance  include 
modifying  the  default  transmissions’ 
shift  strategies  and  their  power  losses. 
Another  key  refinement  was  cycle 
average  mapping  engines  for  simulation 
of  the  ARB  Transient  cycle.  Each  time 
the  agencies  made  such  modifications  to 
GEM,  GEM’s  correlation  to  the  agencies 
collection  of  laboratory-generated 
engine  and  vehicle  data  was  checked. 
Potential  refinements  to  GEM  were 
accepted  if  GEM’s  correlation  was 
improved  versus  this  set  of 
experimental  data.  If  potential 
refinements  resulted  in  GEM’s 
correlation  to  the  experimental  data 
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becoming  worse,  those  potential 
changes  were  rejected.  Chapter  4.3.2  of 
the  R1A  details  the  GEM  validation  that 
was  performed  to  determine  if  potential 
changes  to  GEM  should  be  accepted  or 
rejected.  The  first  step  of  the  validation 
process  involves  simulating  vehicles  in 
GEM  using  engine  fuel  maps  and 
transmission  shifting  strategies  obtained 
from  manufacturersand  comparing 
GEM  results  to  experiments  conducted 
with  the  same  engines  and 
transmissions.  This  first  step  re- 
validatesail  of  the  non -powertrain 
elements  of  GEM,  which  were  already 
validated  in  Phase  1.  The  second  step  is 
to  use  GEM’s  default  transmissions’ 
shift  strategies  in  simulation  171  and 
then  compare  GEM  results  to  powertrain 
tests  of  several  transmissions.  The  only 
difference  between  the  first  and  second 
step  is  the  shifting  strategy  and 
powertrain  energy  loss  assumptions. 
This  step  facilitates  tuning  of  GEM’s 
default  transmission  models  so  that  they 
correlate  well  to  a  variety  of  real 
transmissions.  The  third  step  is  to 
compare  GEM  simulations  to  real  -  world 
in-userecorded  data  from  actual 
vehicles.  This  is  the  most  challenging 
step  because  the  experimental  data 


includes  real-worldeffects  of  wind,  road 
grade,  and  driver  behavior  in  traffic.  The 
most  important  element  of  this  third 
step  is  not  absolute  correlation,  but 
rather,  relative  correlation,  which 
demonstrates  that  when  a  technology  is 
added  to  a  real  vehicle,  the  relative 
improvement  in  the  real  world  is 
simulated  in  GEM  with  a  high  degree  of 
correlation. 

In  the  first  validation  step,  the 
agencies  compared  GEM  to  over  130 
vehicle  variants,  consistent  with  the 
recommendation  made  by  the  NAS  in 
their  Phase  2-FirstReport.172  As 
described  in  Chapter  4  of  the  Rl  A,  good 
agreement  was  observed  between  GEM 
simulations  and  test  data  over  a  wide 
range  of  vehicles,  in  general,  the  model 
simulations  agreed  with  experimental 
test  results  within  ±5  percent  on  an 
absolute  basis.  As  pointed  out  in 
Chapter  4.3.2  of  the  Ri  A,  relative 
accuracy  is  more  relevant  to  the  intent 
of  this  rulemaking,  which  is  to 
accelerate  the  adoption  of  additional 
fuel  efficiency  improving  technologies. 
Consistent  with  the  intent  of  this 
rulemaking,  ail  of  the  numeric  standards 
for  tractors,  trailers  and  vocational 
chassis  are  derived  from  running  GEM 


first  with  Phase  1  “baseline55  technology 
packagesand  then  with  various  Phase  2 
technology  packages.  The  differences 
between  these  GEM  results  are 
examined  to  determine  final 
stringencies,  in  other  words,  the 
agencies  used  the  same  final  version  of 
GEM  to  establish  the  numeric  standards 
as  will  be  used  by  manufacturers  to 
demonstrate  compliance.  Therefore,  it  is 
most  important  that  GEM  accurately 
reflects  relative  changes  in  emissions  for 
each  added  technology.  In  other  words, 
for  vehicle  certification  purposes  it  is 
less  important  that  GEM5s  absolute 
value  of  the  fuel  consumption  or  C02 
emissions  be  accurate  compared  to 
laboratory  testing  of  the  same  vehicle. 
The  ultimate  purpose  of  GEM  is  to 
evaluate  changes  or  additions  in 
technology,  and  compliance  is 
demonstrated  on  a  relative  basis  to  the 
numeric  standards  that  were  also 
derived  from  GEM.  Nevertheless,  the 
agencies  concluded  that  the  absolute 
accuracy  of  GEM  is  generally  within  ±5 
percent,  as  shown  in  Figure  11.2  2. 
Chapter  4.3.2  of  the  Rl  A  shows  that 
relative  accuracy  is  even  better,  ±2-3 
percent. 


Experimental  Tests  (MPG) 
Perfect  Correlation  . ±5% 


Figure  1 1.2  GEM  Validation  Data 


171  K.  Newman,  J.  Kargui,and  D.  Barba, 
“Development  and  Testing  of  an  Automatic 
Transmission  Shift  Scheduie  Algorithm  for  Vehicle 


Simulation,  “SAE  Int.  J.  Engines  8(3):2015, 
do\:10.4271 /201 5-01-1 1 42. 


172  National  Academy  of  Science.  “Reducing  the 
Fuel  Consumption  and  GHG  Emissions  of  Medium- 
and  Heavy -DutyVehicles,  Phase  Two,  First 
Report.”  2014.  Recommendation  1.2. 
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in  addition  to  this  successful 
validation  against  experimental  results, 
the  agencies  have  also  conducted  a  peer 
review  of  the  GEM  source  code.  This 
peer  review  has  been  submitted  to 
Docket  number  EPA-HG-OAR-2014- 
0827. 

The  second  validation  step  wee  to 
repeat  the  first  step’s  GEM  simulations 
with  the  agencies’  default  transmission 
shift  strategies.171  it  was  expected  that 
GEM’s  absolute  accuracy  would 
decrease  because  these  shift  strategies 
were  tuned  for  best  average  performance 
and  for  a  particular  transmission. 
Nevertheless,  it  was  shown  that  relative 
accuracy  did  not  suffer;  therefore,  the 
agencies  deemed  the  GEM  default  shift 
strategies  acceptable  for  GEM 
certification  purposes.  Further  details  of 
this  validation  step  are  presented  in 
Chapter  4.3.2. 3  of  the  RiA  and  in  a  SwRi 
final  report.162 

As  explained  above  and  in  Chapter 
4.3.2.3  of  the  RiA,  it  is  challenging  to 
achieve  absolute  correlation  between 
any  computer  simulation  and  real -world 
vehicle  operation.  Therefore,  the 
agencies  focused  on  relative 
comparisons.  Following  the  SAE 
standard  procedure  SAE  J1 321  “Type 
i  I ,”  two  trucks  have  been  tested  and 
these  real  -  world results  were  compared 
to  GEM  simulations,  in  summary,  the 
relative  comparisons  between  GEM 
simulations  and  the  real- worldtesting  of 
trucks  showed  a  2.4  percent  difference. 
The  details  of  this  testing  and 
correlation  analysis  is  presented  in 
Chapter  4.3.2. 3  of  the  RiA. 

in  conclusion,  the  agencies  completed 
a  number  of  validation  steps  to  ensure 
that  GEM  demonstrates  a  reasonable 
degree  of  absolute  accuracy,  but  more 
importantly  a  high  degree  of  relative 
accuracy,  versus  both  laboratory  and 
real-woridexperimentai  data. 

(3)  Supplements  to  GEM  Simulation 

As  in  Phase  1 ,  for  most  tractors  and 
vocational  vehicles,  compliance  with 
the  Phase  2  g/ton-milevehicle  standards 
could  be  evaluated  by  directly 
comparing  the  GEM  result  to  the 
standard.  However,  in  Phase  1, 
manufacturers  incorporating  innovative 
or  advanced  technologies  could  apply 
improvement  factors  to  lower  the  GEM 
result  before  comparing  to  the 
standard.173  For  example,  a 
manufacturer  incorporating  a  launch - 
assist  mild  hybrid  that  was  pre¬ 
approved  for  a  5  percent  benefit  would 
apply  a  0.95  improvement  factor  to  its 
GEM  results  for  such  vehicles,  in  this 


173  40  CFR  1036.610,  1036.615,  1037.610,  and 
1037.615. 


example,  a  GEM  result  of  300  g/ton-miie 
w i i I  be  red uced  to  285  g/ton -  mile. 

For  Phase  2,  the  agencies  largely 
continue  the  existing  Phase  1  innovative 
technology  approach,  but  we  name  it 
“off- cycle’ ’to  better  reflect  its  purpose. 

(a)  Off-CycleTechnology  Procedures 

in  Phase  1  the  agencies  adopted  an 
emissions  credit  generating  opportunity 
that  applied  to  new  and  innovative 
technologies  that  reduce  fuel 
consumption  and  C02  emissions,  which 
were  not  in  common  use  with  heavy- 
duty  vehicles  before  model  year  2010 
and  are  not  reflected  over  the  test 
procedures  or  GEM  (i.e.,  the  benefits  are 
“off-cycle’’).See  76  FR  57253.  As  was 
the  case  in  the  development  of  Phase  1 , 
the  agencies  continue  this  approach  for 
technologies  and  concepts  with  C02 
emissions  and  fuel  consumption 
reduction  potential  that  might  not  be 
adequately  captured  over  the  Phase  2 
duty  cycles  or  are  not  inputs  to  GEM. 
Note,  however,  that  the  agencies  now 
refer  to  these  technologies  as  off-cycle 
rather  than  innovative.  Comments  were 
generally  supportive  of  continuing  this 
provision.  See  Section  l.C(1)(c)  of  this 
document  and  Section  1  of  the  RTC  for 
more  discussion  of  innovative  and  off- 
cycle  technologies. 

We  recognize  that  the  Phase  1  testing 
burden  associated  with  the  innovative 
technology  credit  provisions 
discouraged  some  manufacturers  from 
applying.  To  streamline  recognition  of 
many  technologies,  default  values  have 
been  integrated  directly  into  GEM.  For 
example,  automatic  tire  inflation 
systems  have  fixed  default  values,  and 
such  technologies  are  now  recognized 
through  a  post-simulationadjustment 
approach,  discussed  in  Chapter  4  of  the 
RIA.  This  is  similar  to  the  technology 
“pick  list’’  from  our  light-duty 
programs.  See  77  FR  62833-62835 
(October  15,  2012).  if  manufacturers 
wish  to  receive  additional  credit  beyond 
these  fixed  values,  then  the  off- cycle 
technology  credit  provisions  provide  a 
regulatory  path  toward  that  additional 
recognition. 

Beyond  the  additional  technologies 
that  the  agencies  have  added  to  GEM, 
the  agencies  also  believe  there  are 
several  emerging  technologies  that  are 
being  developed  today,  but  will  not  be 
accounted  for  in  GEM  because  we  do 
not  have  enough  information  about 
these  technologies  to  assign  fixed  values 
to  them  in  GEM.  Any  credits  for  these 
technologies  will  need  to  be  based  on 
the  off-cycletechnology  credit 
generation  provisions.  These  require  the 
assessment  of  real  -  worldfuel 
consumption  and  GHG  reductions  that 
can  be  measured  with  verifiable  test 


methods  using  representative  operating 
conditions  typical  of  the  engine  or 
vehicle  application. 

As  in  Phase  1 ,  the  agencies  continue 
to  provide  two  paths  for  approval  of  the 
test  procedure  to  measure  the  C02 
emissions  and  fuel  consumption 
reductions  of  an  off-cycletechnology 
used  in  the  HD  tractor.  See  40  CFR 
1037.610  and  49  CFR  535.7.  The  first 
path  does  not  require  a  public  approval 
process  of  the  test  method.  A 
manufacturer  can  use  “p  re -approved’’ 
test  methods  for  HD  vehicles  including 
the  A-to-Bthassis  testing,  powertrain 
testing  or  on -road testing.  A 
manufacturer  may  also  use  any 
developed  test  procedure  which  has 
known  quantifiable  benefits.  A  test  plan 
detailing  the  testing  methodology  is 
required  to  be  approved  by  the  agencies 
prior  to  collecting  any  test  data.  The 
agencies  will  also  continue  the  second 
path  which  includes  a  public  approval 
process  of  any  testing  method  which 
could  have  uncertain  benefits  (i.e,,  an 
unknown  usage  rate  for  a  technology). 
Furthermore,  the  agencies  are  modifying 
our  provisions  to  better  clarify  the 
documentation  required  to  be  submitted 
for  approval  aligning  them  with 
provisions  in  40  CFR  86.1869-12,  and 
NHTSA  separately  prohibits  credits 
from  technologies  addressed  by  any  of 
its  crash  avoidancesafety  rulemakings 
(i.e.,  congestion  management  systems). 

Sections  Mi  and  V  separately  describe 
tractorand  vocational  vehicle 
technologies,  respectively,  that  the 
agencies  anticipate  may  qualify  for  these 
off -eye  leered  it  provisions. 

(4)  Production  Vehicle  Testing  for 
Comparison  to  GEM 

As  described  in  Section  iii.E.(2)(j), 

The  agencies  are  requiring  tractor 
manufacturers  to  annually  chassis  test 
five  production  vehicles  over  the  GEM 
cycles  to  verify  that  relative  reductions 
simulated  in  GEM  are  being  achieved  in 
production.  See  40  CFR  1037.665.  We 
do  not  expect  absolute  correlation 
between  GEM  results  and  chassis 
testing.  GEM  makes  many  simplifying 
assumptions  that  do  not  compromise  its 
usefulness  for  certification,  but  do  cause 
it  to  produce  emission  rates  different 
from  what  would  be  measured  during  a 
chassis  dynamometer  test.  Given  the 
limits  of  correlation  possible  between 
GEM  and  chassis  testing,  we  would  not 
expect  such  testing  to  accurately  reflect 
whether  a  vehicle  was  compliant  with 
the  GEM  standards.  Therefore,  we  are 
not  applying  GHG  compliance  liability 
to  such  testing.  Rather,  this  testing  will 
be  for  data  collection  and  informational 
purposes  only.  The  agencies  will 
continue  to  evaluate  in-usecompliance 
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by  verifying  GEM  inputs  and  testing  in- 
use  engines.  (Note  that  NTE  standards 
for  criteria  pollutants  may  apply  for 
some  portion  of  the  test  cycles.) 

(5)  Use  of  GEM  in  Establishing  the 
Phase  2  Numerical  Standards 

As  in  Phase  1 ,  the  agencies  are  setting 
specific  numerical  standards  against 
which  tractors  and  vocational  vehicles 
will  be  certified  using  GEM  (box  trailers 
will  use  a  GEM -basedequation,  and 
some  trailers  and  custom  chassis 
vocational  vehicles  may  optionally  use 
a  non-GEMcertification  path).  Although 
these  standards  are  performance  -  based 
standards,  which  do  not  specifically 
require  the  use  of  any  particular 
technologies,174  the  agencies  established 
these  standards  by  evaluating  specific 
vehicle  technology  packages  using  the 
final  version  of  Phase  2  GEM.  We  note 
that  that  this  means  the  final  numerical 
standardsare  not  directly  comparable  to 
the  proposed  standards,  which  were 
based  on  an  intermediate  version  of 
GEM,  rather  than  on  the  final  version. 

(a)  Relation  to  In- UseEmissions 

The  purpose  of  this  rulemaking  is  to 
achieve  in-useemission  and  fuel 
consumption  reductions  by  requiring 
manufacturers  to  demonstrate  that  they 
meet  the  promulgated  emission 
standards.  Thus,  it  is  important  that 
GEM  simulations  be  reasonably 
representative  of  in-useoperation. 
Testing  that  is  unrepresentative  of 
actual  in-useoperation  does  not 
necessarily  tell  us  anything  about 
whether  any  emission  reductions  occur. 
However,  we  recognize  that  certain 
simplifications  are  necessary  for 
practical  simulations.  In  the  past,  EPA 
has  addressed  this  issue  by  including  in 
our  testing  regulations  a  process  by 
which  EPA  can  work  with 
manufacturers  to  adjust  test  procedures 
to  make  them  more  representative  of  in- 
use  operation.  For  engine  testing,  this 
provision  is  in  40  CFR  1065.10(c)(1 ), 
where  EPA  requires  manufacturers  to 
notify  us  in  cases  in  which  they 
determine  that  the  specified  test 
procedures  would  result  in 
measurements  that  do  not  represent  in- 
use  operation. 

Although  we  are  not  adopting  an 
equivalent  provision  for  GEM  at  this 
time,  we  expect  similar  principles  to 
apply.  To  the  extent  that  GEM  fails  to 
represent  in-useemission,  we  would 
expect  to  work  with  manufacturers  to 
address  the  issue — under  the  existing 
regulations  where  possible,  or  by 
promulgating  a  new  rulemaking. 


174  The  sole  exception  being  the  design -based 
standards  for  non-aeroand  partial  aero  trailers. 


We  recognize  that  many  compromises 
must  be  made  between  the  practicality 
of  testing/simulation  and  the  matching 
of  in-useoperation.  We  have  considered 
many  aspects  of  the  test  procedures  in 
this  respect  for  the  engines,  vehicles, 
and  emission  controls  of  which  we  are 
currently  aware.  We  have  concluded 
that  the  procedures  will  generally  result 
in  emission  simulations  that  are 
sufficiently  representative  of  in-use 
emissions,  even  though  not  all  in-use 
operation  will  occur  during  simulation. 
Nevertheless,  we  have  identified  several 
areas  that  deserve  some  additional 
discussion. 

GEM  is  structured  to  simulate  a  single 
vehicle  weight  (curb  weight  plus 
payload)  per  regulatory  subcategory. 
However,  we  know  that  actual  in-use 
weights  will  rarely  be  exactly  the  same 
as  the  simulated  weights.  Nevertheless, 
since  the  representativeness  of  the 
simulated  weights  (or  lack  thereof)  is 
being  fully  considered  in  the  setting  of 
the  standards,  there  would  be  no  need 
to  modify  the  procedures  to  account  for 
different  curb  weights  or  payloads. 

GEM  simulates  vehicle  emissions  over 
three  drive  cycles  plus  two  idle  cycles, 
and  weights  the  cycle  results  based  on 
the  type  of  vehicle  being  certified.  These 
cycles  and  weightings  reflect  fleet 
average  driving  patterns  and  the 
agencies  do  not  expect  them  to  fully 
match  driving  patterns  for  individual 
vehicles.  Thus,  we  would  generally  not 
consider  GEM’s  cycles  as 
unrepresentative  for  vehicles  with 
different  in -usedriving  patterns. 
However,  if  new  information  became 
available  that  demonstrated  that  GEM’s 
cycles  somehow  did  not  reflect  fleet 
average  driving  patterns,  the  agencies 
would  consider  such  information  in  the 
context  of  the  principles  of 
representative  testing,  described  above. 

Finally,  GEM  includes  default  values 
for  axle  and  transmission  efficiency 
derived  from  baseline  technologies. 
However,  we  generally  expect 
manufacturers  to  use  more  efficient 
axles  and  transmissions  for  Phase  2 
vehicles.  As  noted  above,  based  on 
comments,  the  agencies  are  allowing 
manufacturers  to  optionally  input 
measured  efficiencies  to  better  represent 
these  more  efficient  technologies.  We 
would  not  consider  GEM 
unrepresentative  if  manufacturers  chose 
to  use  the  default  values  rather  than 
measure  these  efficiencies  directly. 

(b)  Relation  to  Powertrain  Testing 

As  already  noted,  GEM  correlates  very 
well  with  powertrain  testing.  To  the 
extent  they  differ,  it  would  be  expected 
to  be  primarily  related  to  how 
transmission  performance  is  modeled  in 


GEM.  Although  GEM  includes  a 
sophisticated  model  of  transmissions,  it 
cannot  represent  a  transmission  better 
than  a  powertrain  test  of  the  same 
transmission.  Thus,  the  agencies 
consider  powertrain  testing  to  be  as 
good  as  or  better  than  GEM  run  using 
engine-onlyfuel  maps;  hence  the 
provision  in  the  final  rules  allowing 
results  from  powertrain  testing  to  be 
used  as  a  GEM  input. 

In  some  respects,  powertrain  testing 
can  be  considered  to  be  a  reference 
method  for  this  rulemaking.  Because 
manufacturers  have  the  option  to 
perform  powertrain  testing  instead  of 
engine-onlyfuel  mapping,  the 
stringency  of  the  final  standards  can  be 
traced  to  powertrain  testing.  In  other 
words,  methods  that  can  be  shown  to  be 
equivalent  to  powertrain  testing  can  be 
considered  to  be  consistent  with  the 
testing  that  was  used  as  the  basis  of  the 
final  Phase  2  standards. 

In  a  related  context,  it  may  be  useful 
in  the  future  to  consider  equivalency  to 
powertrain  testing  as  an  appropriate 
criterion  for  evaluating  changes  to  GEM 
to  address  new  technologies.  Consider, 
for  example,  a  new  technology  that  is 
not  represented  in  GEM,  but  that  is 
reflected  in  powertrain  testing.  The 
agencies  could  determine  that  it  would 
be  appropriate  to  modify  GEM  to  reflect 
the  technology  rather  than  to  require 
manufacturers  to  perform  powertrain 
testing.  In  such  a  case,  the  agencies 
would  not  consider  the  modification  to 
GEM  to  impact  the  effective  stringency 
of  the  Phase  2  standards  because  the 
new  version  of  GEM  would  be 
equivalent  to  performing  powertrain 
testing. 

D.  Engine  Test  Procedures  and  Engine 
Standards 

In  addition  to  the  Phase  1  GEM -based 
vehicle  certification  of  tractors  and 
vocational  chassis,  the  agencies  also  set 
Phase  1  separate  C02  and  fuel  efficiency 
standards  for  the  engines  installed  in 
tractors  and  vocational  chassis.  EPA 
also  set  Phase  1  separate  engine 
standards  for  capping  methane  (CH4) 
and  nitrous  oxide  (N20)  emissions 
(essentially  capping  emissions  at 
current  emission  levels).  Compliance 
with  all  of  these  Phase  1  separate  engine 
standards  is  demonstrated  by  measuring 
these  emissions  during  an  engine 
dynamometer  test  procedure.  For  Phase 
1  the  agencies  use  the  same  test 
procedure  specified  for  EPA’s  existing 
heavy -dutyengine  emissions  standards 
(e.g.,  NOx  and  PM  standards).  These 
Phase  1  engine  standards  are  specified 
in  terms  of  brake-specific(g/bhp-hr) 
fuel,  C02,  CH4  and  N20  emissions 
limits.  Since  the  test  procedure  already 
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specified  how  to  measure  fuel 
consumption,  C02  and  CH4,  few 
changes  were  needed  to  utilize  the  test 
procedure  for  Phase  1 ,  the  most  notable 
change  being  a  modification  specifying 
how  to  measure  N20. 

There  are  some  differences  in  how 
these  non-GHGtest  procedures  are 
applied  in  Phase  1  and  Phase  2.  in 
EPA’s  non-GHGengine  emissions 
standards,  heavy -dutyengines  must 
meet  brake -speci fiesta ndards  for 
emissions  of  total  oxides  of  nitrogen 
(NOx),  particulate  mass  (PM),  non- 
methane  hydrocarbon  (NMHC),  and 
carbon  monoxide  (CO).  These  standards 
must  be  met  by  all  engines  both  over  a 
1 3 -modesteady- stated uty  cycle  called 
the  “Supplemental  Emissions  Test” 
(SET) 175  and  over  a  composite  of  a  cold  - 
start  and  a  hot-starttransient  duty  cycle 
called  the  “Federal  Test  Procedure” 
(FTP).  In  contrast,  for  Phase  1  the 
agencies  require  that  engines 
specifically  installed  in  tractors  meet 
fuel  efficiency  and  C02  standards  over 
only  the  SET  but  not  the  composite  FTP. 
This  requirement  was  intended  to 
reflect  that  tractor  engines  typically 
operate  near  steady -statecond  it  ions 
versus  transient  conditions.  See  76  FR 
57 1 59.  For  Phase  2  the  agencies  are 
finalizing,  as  proposed,  slight  changes  to 
the  13-modes’weighting  factors  to  better 
reflect  in -useengine  operation.  These 
weighting  factors  apply  only  for 
determining  SET  fuel  consumption  and 
C02  emissions.  No  changes  are  being 
made  to  the  weighting  factors  for  EPA’s 
non-GHGemission  standards.  The 
agencies  adopted  the  converse  for 
engines  installed  in  vocational  vehicles. 
That  is,  these  engines  must  meet  fuel 
efficiency  and  C02  standards  over  the 
composite  FTP  but  not  the  SET.  This 
requirement  was  intended  to  reflect  that 
vocational  vehicle  engines  typically 
operate  under  transient  conditions 
versus  steady- statecond itions  (76  FR 
57178).  For  both  tractor  and  vocational 
vehicle  engines  in  Phase  1 ,  EPA  set  CH4 
and  N20  emissions  cap  standards  over 
the  composite  FTP  only  and  not  over 
the  SET  duty  cycle.  See  Section  ii.D.  for 
details  on  this  final  action’s  engine  test 
procedures  for  Phase  2. 

In  response  to  the  agencies’  proposed 
engine  standards,  we  received  a  number 
of  public  comments.  The  agencies 
considered  those  comments,  and  the 
following  list  summarizes  key  changes 
we’ve  made  in  response,  and  more 
detailed  descriptions  of  these  changes 
are  presented  in  Chapter  2.7  of  the  R1  A: 


175  The  SET  cycle  Is  also  referred  to  as  the 
“ramped -modal cycle”  because,  for  criteria 
pollutants,  It  Is  performed  as  a  continuous  cycle 
with  ramped  transitions  between  the  individual 
modes  of  the  SET. 


•  Recalculated  the  SET  baseline  using 
the  new  Phase  2  SET  weighting  factors. 

•  Recalculated  the  FTP  baseline, 
based  on  MY  2016  FTP  certification 
data  from  Cummins,  DTNA,  Volvo, 
Navistar,  Hino,  Isuzu,  Ford,  GM  and 
FCA.  These  included  HHD,  MHD,  and 
LHD  engines. 

•  Projected  how  manufacturers  would 
modify  maximum  fuel  rates  as  a 
function  of  speed  to  strategically 
relocate  SET  mode  points  to  achieve 
lowest  SET  results. 

•  Projected  a  higher  market 
penetration  of  WFiR  in  2027,  versus 
what  we  proposed. 

•  Decreased  our  projected  impact  of 
engine  technology  dis-synergiesby 
increasing  the  magnitude  of  our  so- 
called  “d is -synergy factors;”  accounting 
for  these  changes  by  increasing  the 
research  and  development  costs  needed 
for  this  additional  optimization. 

The  following  section  first  describes 
the  engine  test  procedures  used  to 
certify  engines  to  the  Phase  2  separate 
engine  standards.  Sections  that  follow 
describe  the  Phase  2  C02,  N20  and  CH4 
separateenginestandards  and  their 
feasibility. 

(1)  Engine  Test  Procedures 
(a)  SET  Cycle  Weighting 

The  SET  cycle  was  adopted  by  EPA  in 
2000  and  modified  in  2005  from  a 
discrete -modetest  to  a  ramped -modal 
cycle  to  broadly  cover  the  most 
significant  part  of  the  speed  and  torque 
map  for  heavy -dutyengines,  defined  by 
three  non- idlespeeds and  three  relative 
torques.  The  low  speed  is  called  the  “A 
speed,”  the  intermediate  speed  is  called 
the  “B  speed,”  and  the  high  speed  is 
called  the  “C  speed.”  As  is  shown  in 
Table  11-1 ,  the  SET  cumulatively 
weights  these  three  speeds  at  23 
percent,  39  percent,  and  23  percent. 


Table  11-1— SET  Modes  Weighting 
Factor  in  Phase  1 


Speed,  %  Load 

Weighting 
factor  in 
Phase  1 

(%) 

Idle  . 

15 

A,  100  . 

8 

B,  50  . 

10 

B,  75  . 

10 

A,  50  . 

5 

A,  75  . 

5 

A,  25  . 

5 

B,  100  . 

9 

B,  25  . 

10 

C,  100  . 

8 

C,  25  . 

5 

C,  75  . 

5 

C,  50  . 

5 

Total  . 

100 

Table  11-1— SET  Modes  Weighting 
Factor  in  Phase  1— Continued 


Speed,  %  Load 

Weighting 
factor  in 
Phase  1 

<%) 

Cumulative  A  Speed  . 

23 

Cumulative  B  Speed  . 

39 

Cumulative  C  Speed  . 

23 

The  C  speed  is  typically  in  the  range 
of  1800  rpm  for  current  heavy  heavy- 
duty  engine  designs.  However,  it  is 
becoming  much  less  common  for 
engines  to  operate  at  such  a  high  speeds 
in  real -worlddriving  conditions,  and 
especially  not  during  cruise  vehicle 
speeds  in  the  55  to  65  mph  vehicle 
speed  range.  This  trend  has  been 
corroborated  by  engine  manufacturers’ 
in-usedata  that  has  been  submitted  to 
the  agencies  in  comments  and  presented 
at  technical  conferences.176  Thus, 
although  the  current  SET  represents 
highway  operation  better  than  the  FTP 
cycle,  it  could  be  improved  by  adjusting 
its  weighting  factors  to  better  reflect 
modern  trends  in  in -useengine 
operation.  Furthermore,  the  most  recent 
trends  indicate  that  manufacturers  are 
configuring  drivetrains  to  operate 
engines  at  speeds  down  to  a  range  of 
1050-1200  rpm  at  a  vehicle  speed  of  65 
mph. 

To  address  this  trend  toward  in-use 
engine  down -speeding, the  agencies  are 
finalizing  as  proposed  refined  SET 
weighting  factors  for  the  Phase  2  C02 
emission  and  fuel  consumption 
standards.  The  new  SET  mode 
weightings  move  most  of  the  C 
weighting  to  “A”  speed,  as  shown  in 
Table  11-2.  To  better  align  with  in-use 
data,  these  changes  also  include  a 
reduction  of  the  idle  speed  weighting 
factor.  These  new  mode  weightings  do 
not  apply  to  criteria  pollutants  or  to  the 
Phase  1  C02  emission  and  fuel 
consumption  standards. 


Table  11-2— New  SET  Modes 
Weighting  Factor  in  Phase  2 


Speed/%  load 

Weighting 
factor  in 
Phase  2 

<%) 

idle  . 

12 

A,  100  . 

9 

B,  50  . 

10 

B,  75  . 

10 

A,  50  . 

12 

A,  75  . 

12 

A,  25  . 

12 

B,  100  . 

9 

176  “OEM  perspective — Meeting  EPA/NHTSA 
GHG/Efficiency  Standards”,  7th  Integer  Emissions 
Summit  USA  2014,  Volvo  Group  North  America. 
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Table  1 1-2— New  SET  Modes 
Weighting  Factor  in  Phase  2— 
Continued 


Speed/%  load 

Weighting 
factor  in 
Phase  2 

(%) 

B,  25  . 

9 

C, 100  . 

2 

C,  25  . 

1 

C,  75  . 

1 

C,  50  . 

1 

Total  . 

100 

Total  A  Speed  . 

45 

Total  B  Speed  . 

38 

Total  C  Speed  . 

5 

(b)  Engine  Test  Provisions  for  SET,  FTP, 
and  Engine  Mapping  for  GEM  Inputs 

Although  GEM  does  not  apply 
directly  to  engine  certification,  Phase  2 
will  require  engine  manufacturers  to 
generate  and  certify  full  load  and 
motoring  torque  curves  and  engine  fuel 
rate  maps  for  input  into  GEM  for  tractor 
and  vocational  chassis  manufacturers  to 
demonstrate  compliance  to  their 
respective  standards.  The  full  load  and 
motoring  torque  curve  procedures  were 
previously  defined  in  40  CFR  part  1065, 
and  these  are  already  required  for  non- 
GHG  emissions  certification.  The  Phase 
2  final  default  test  procedure  for 
generating  an  engine  map  for  GEM’s  55 
mph  and  65  mph  drive  cycles  is  the 
1  ‘steady  -  state1  ’map  p  i  ng  proced  u  re. 
However,  the  agencies  are  finalizing  an 
option  for  manufacturers  to  use  the 
“cycle average”  mapping  procedure  for 
GEM’s  55  mph  and  65  mph  drive  cycles. 
The  test  procedure  for  generating  an 
engine  map  for  GEM’s  ARB  Transient 
drive  cycle  is  the  “cycle -average” 
mapping  procedure,  and  the  agencies 
are  not  finalizing  any  other  mapping 
options  for  the  ARB  Transient  drive 
cycle.  Note  that  if  an  engine 
manufacturer  elects  to  conduct 
powertrain  testing  to  generate  inputs  for 
GEM,  then  steady -stateand  cycle  - 
average  engine  maps  would  not  be 
required  for  those  GEM  vehicle 
configurations  to  which  the  powertrain 
test  inputs  would  apply.  The  steady - 
stateand  cycle-averagetest  procedures 
are  specified  in  40  CFR  parts  1036  and 
1065.  The  technical  and  confidential 
business  information  motivations  for 
finalizing  these  test  procedures  are 
explained  in  II.  B.  (2),  along  with  a 
summary  of  comments  we  received. 

One  important  consideration  is  the 
need  to  correct  measured  fuel 
consumption  rates  for  the  carbon  and 
energy  content  of  the  test  fuel.  As 
proposed,  we  will  continue  the  Phase  1 
approach,  which  is  specified  in  40  CFR 


1036.530.  We  are  specifying  a  similar 
approach  to  GEM  fuel  maps  in  Phase  2. 

As  proposed,  the  agencies  are 
requiring  that  engine  manufacturers 
certify  fuel  maps  for  GEM,  as  part  of 
their  certification  to  the  engine 
standards.  However,  there  were  a 
number  of  manufacturer  comments 
strongly  questioning  the  particular 
proposed  requirement  that  engine 
manufacturers  provide  these  maps  to 
vehicle  manufacturers  starting  in  MY 

2020  for  the  certification  of  vehicles 
commercially  marketed  as  MY  2021 
vehicles  in  calendar  year  2020.  This  is 
a  normal  engine  and  vehicle 
manufacturing  process,  where  many 
vehicles  may  be  produced  with  engines 
having  an  earlier  model  year  than  the 
commercial  model  year  of  the  vehicle. 
For  example,  we  expect  that  some  MY 

2021  vehicles  will  be  produced  with 
MY  2020  engines.  Thus,  we  proposed  to 
require  engine  manufacturers  to  begin 
providing  GEM  fuel  maps  for  MY  2020 
engines  so  that  vehicle  manufacturers 
could  run  GEM  to  certify  MY  2021 
vehicles  with  MY  2020  engines.  EMA 
and  some  of  its  members  commented 
that  MY  2020  engines  should  not  be 
subject  to  Phase  2  requirements,  based 
on  NHTSA’s  statutory  4-yearlead-time 
requirement  and  because  the  potential 
higher  fuel  consumption  of  MY  2020 
(i.e.,  Phase  1)  engine  maps  could  force 
vehicle  manufacturers  to  install 
additional  technologies  that  were  not 
projected  by  the  agencies  for 
compliance.  The  agencies  considered 
these  comments  along  with  the  potential 
cost  savings  for  manufacturers  to  align 
the  timing  of  both  their  engines’  and 
vehicle’s  Phase  2  product  plans  and 
certification  paths.  The  agencies  also 
considered  how  this  situation  would 
repeat  in  MY  2024  and  MY  2027  and 
possibly  with  future  standards  as  well. 
Based  on  these  considerations,  we  have 
decided  that  it  would  be  more 
appropriate  to  harmonize  the  engine 
and  vehicle  standards,  starting  in  MY 
2021  so  that  vehicle  manufacturers  will 
not  need  fuel  maps  for  2020  engines. 
Thus,  we  are  not  finalizing  the 
requirement  to  provide  fuel  maps  for 
MY  2020  engines.  However,  we  are 
requiring  fuel  maps  for  ail  MY  2021 
engines,  even  those  (e.g.,  small 
businesses)  for  which  the  Phase  2 
engine  and  vehicle  standards  have  been 
delayed.  See  40  CFR  1036.150. 

The  current  engine  test  procedures 
also  require  the  development  of 
regeneration  emission  rate  and 
frequency  factors  to  determine 
infrequent  regeneration  adjustment 
factors  (IRAFs)  that  account  for  the 
emission  changes  for  criteria  pollutants 
during  an  exhaust  emissions  control 


system  regeneration  event,  in  Phase  1 
the  agencies  adopted  provisions  to 
exclude  C02  emissions  and  fuel 
consumption  due  to  regeneration. 
However,  for  Phase  2,  we  are  requiring 
the  inclusion  of  C02  emissions  and  fuel 
consumption  due  to  regeneration  over 
the  FTP  and  SET  (RMC)  cycles,  as 
determined  using  the  IRAF  provisions 
in  40  CFR  1065.680.  While  some 
commenters  opposed  this  because  of  its 
potential  impact  on  stringency,  we  do 
not  believe  this  will  significantly  impact 
the  stri ngency  of  these  standards 
because  manufacturers  have  already 
made  great  progress  in  reducing  the 
frequency  and  impact  of  regeneration 
emissions  since  2007.  Rather,  the 
agencies  are  including  IRAF  C02 
emissions  for  Phase  2  to  prevent  these 
emissions  from  increasing  in  the  future 
to  the  point  where  they  would 
otherwise  become  significant. 
Manufacturers  qualitatively 
acknowledged  the  likely  already  small 
and  decreasing  magnitude  of  IRAF  C02 
emissions  in  their  comments.  For 
example,  EMA  stated,  “the  rates  of 
infrequent  regenerations  have  been 
going  down  since  the  adoption  of  the 
Phase  1  standards”  and  that  IRAF 
“contributions  are  minor.” 

Nevertheless,  we  believe  it  is  prudent  to 
begin  accounting  for  regeneration 
emissions  to  discourage  manufacturers 
from  adopting  criteria  emissions 
compliance  strategies  that  could  reverse 
this  trend.  Manufacturersexpressed 
concern  about  the  additional  test 
burden,  but  the  only  additional 
requirement  would  be  to  measure  and 
report  C02  emissions  for  the  same  tests 
they  are  already  performing  to 
determine  IRAFs  for  other  pollutants. 

At  the  time  of  the  proposal,  we  did 
not  specifically  adjust  baseline  levels  to 
include  additional  IRAF  emissions 
because  we  believed  them  to  be 
negligible  and  decreasing.  Commenters 
opposing  this  proposed  provision 
provided  no  data  to  dispute  this  belief. 
We  continue  to  believe  that  regeneration 
strategies  can  be  engineered  to  maintain 
these  negligible  rates.  Thus,  we  do  not 
believe  they  are  of  fundamental 
significance  for  our  baselines  in  the 
FRM.  Highway  operation  includes 
enough  high  temperature  operation  to 
make  active  regenerations  unnecessary. 
Furthermore,  recent  improvements  in 
exhaust  after -treatmentcatalyst 
formulations  and  exhaust  temperature 
thermal  management  strategies,  such  as 
intake  air  throttling,  minimize  C02  IRAF 
impacts  during  non-highwayoperation, 
where  active  regeneration  might  be 
required.  Finally,  as  is  discussed  in 
Section  ILD.(2),  recent  significant 
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efficiency  improvements  over  the  FTP 
cycle  suggest  that  FTP  emissions  may 
actually  be  even  lower  than  we  have 
estimated  in  our  updated  FTP  baselines, 
which  would  provide  additional  margin 
for  manufacturers  to  manage  any  minor 
C02 1RAF  impacts  that  may  occur. 

We  are  not  including  fuel 
consumption  due  to  after-treatment 
regeneration  in  the  creation  of  fuel  maps 
used  in  GEM  for  vehicle  compliance. 

We  believe  that  the  I  RAF  requirements 
for  the  separate  SET  and  FTP  engine 
standards,  along  with  market  forces  that 
already  exist  to  minimize  regeneration 
events,  will  create  sufficient  incentives 
to  reduce  fuel  consumption  during 
regeneration  over  the  entire  fuel  map. 

(c)  Powertrain  Testing 

The  agencies  are  finalizing  a 
powertrain  test  option  to  afford  a  robust 
mechanism  to  quantify  the  benefits  of 
C02  reducing  technologies  that  are  a 
part  of  the  powertrain  (conventional  or 
hybrid),  that  are  not  captured  in  the 
GEM  simulation.  Among  these 
technologies  are  integrated  engine  and 
transmission  control  and  hybrid 
systems.  We  are  finalizing  a  number  of 
improvements  to  the  test  procedure  in 
40  CFR  1037.550.  As  proposed  we  are 
finalizing  the  requirement  for  Phase  2 
hybrid  powertrains  to  mapped  using 
this  powertrain  test  method.  The 
agencies  are  also  finalizing 
modifications  to  40  CFR  1037.550  to 
separate  out  the  hybrid  specific  testing 
protocols. 

To  limit  the  amount  of  testing  under 
this  rule,  powertrains  can  be  divided 
into  families  and  are  tested  in  a  limited 
number  of  simulated  vehicles  that  will 
cover  the  range  of  vehicles  in  which  the 
powertrain  will  be  used.  A  matrix  of  8 
to  9  tests  will  be  needed  per  vehicle 
cycle,  to  enable  the  use  of  the 
powertrain  results  broadly  across  all  the 
vehicles  in  which  the  powertrain  will  be 
installed.  The  individual  tests  differ  by 
the  vehicle  that  is  being  simulated 
during  the  test.  These  are  discussed  in 
detail  in  Chapter  3.6  of  the  RIA. 

(i)  Powertrain  Test  Procedure 

The  agencies  are  expanding  upon  the 
test  procedures  defined  40  CFR 
1037.550  for  Phase  1  hybrid  vehicles. 
The  Phase  2  expansion  will  migrate  the 
current  Phase  1  test  procedure  to  a  new 
40  CFR  1037.555  and  will  modify  the 
current  test  procedure  in  40  CFR 
1037.550,  allowing  its  use  for  Phase  2 
only.  The  Phase  2  modifications  relative 
to  40  CFR  1037.550  include  the  addition 
of  the  rotating  inertia  of  the  driveline 
and  tires,  and  the  axle  efficiency.  This 
revised  procedure  also  requires  that 
each  of  the  powertrain  components  be 


cooled  so  that  the  temperature  of  each 
of  the  components  is  kept  in  the  normal 
operation  range.  We  are  extending  the 
powertrain  procedure  to  PHEV 
powertrains. 

Powertrain  testing  contains  many  of 
the  same  requirements  as  engine 
dynamometer  testing.  The  main 
differences  are  where  the  test  article 
connects  to  the  dynamometer  and  the 
software  that  is  used  to  command  the 
dynamometer  and  operator  demand 
setpoints.  The  powertrain  procedure 
finalized  in  Phase  2  allows  for  the 
dynamometer(s)  to  be  connected  to  the 
powertrain  either  upstream  of  the  drive 
axle  or  at  the  wheel  hubs.  The  output 
of  the  transmission  is  upstream  of  the 
drive  axle  for  conventional  powertrains. 
In  addition  to  the  transmission,  a 
hydraulic  pump  or  an  electric  motor  in 
the  case  of  a  series  hybrid  may  be 
located  upstream  of  the  drive  axle  for 
hybrid  powertrains.  If  optional  testing 
with  the  wheel  hub  is  used,  two 
dynamometers  will  be  needed,  one  at 
each  hub.  Beyond  these  points,  the  only 
other  difference  between  powertrain 
testing  and  engine  testing  is  that  for 
powertrains,  the  dynamometer  and 
throttle  setpoints  are  not  set  by  fixed 
speed  and  torque  targets  prescribed  by 
the  cycle,  but  are  calculated  in  real  time 
by  the  vehicle  model.  The  powertrain 
test  procedure  requires  a  forward 
calculating  vehicle  model,  thus  the 
output  of  the  model  is  the  dynamometer 
speed  setpoints.  The  vehicle  model 
calculates  the  speed  target  using  the 
measured  torque  at  the  previous  time 
step,  the  simulated  brake  force  from  the 
driver  model,  and  the  vehicle 
parameters  (tire  rolling  resistance,  drag 
area,  vehicle  mass,  rotating  mass,  and 
axle  efficiency).  The  operator  demand 
that  is  used  to  change  the  torque  from 
the  engine  is  controlled  such  that  the 
powertrain  follows  the  vehicle  speed 
target  for  the  cycle  instead  of  being 
controlled  to  match  the  torque  or  speed 
setpoints  of  the  cycle.  The  emission 
measurement  procedures  and 
calculations  are  identical  to  engine 
testing. 

(ii)  Engine  Test  Procedures  for 
Replicating  Powertrain  Tests 

As  described  in  Section  li.B.(2)(b),  the 
agencies  are  finalizing  the  proposed 
powertrain  test  option  to  quantify  the 
benef i  ts  of  C02  -  red uci  ngpowertrai  n 
technologies.  This  option  is  very  similar 
to  the  cycle  average  mapping  approach, 
although  these  powertrain  test  results 
would  be  used  to  override  both  the 
engine  and  transmission  (and  possibly 
axle)  simulation  portions  of  GEM,  not 
just  the  engine  fuel  map.  The  agencies 
are  requiring  that  any  manufacturer 


choosing  to  use  this  option  also  measure 
engine  speed  and  engine  torque  during 
the  powertrain  test  so  that  the  engine’s 
performance  during  the  powertrain  test 
could  be  replicated  in  a  non -powertrain 
engine  test  cell.  Manufacturers  would  be 
required  to  measure  or  calculate,  using 
good  engineering  judgment,  the  engine 
shaft  output  torque,  which  would  be 
close- coupledto  the  transmission  input 
shaft  during  a  powertrain  test. 
Subsequent  engine  testing  then  could  be 
conducted  using  the  normal  part  1065 
engine  test  procedures  as  specified  in  40 
CFR  1037.551,  and  g/bhp-hrC02  results 
could  be  compared  to  the  levels  the 
manufacturer  reported  during 
certification.  Such  testing  could  apply 
for  both  confirmatory  and  selective 
enforcement  audit  (SEA)  testing.  This 
would  simplify  both  the  certification 
and  SEA  testing. 

As  proposed,  engine  manufacturers 
certifying  powertrain  performance 
(instead  of  or  in  addition  to  the  multi  - 
point  fuel  maps)  will  be  held 
responsible  for  powertrain  test  results.  If 
the  engine  manufacturer  does  not  certify 
powertrain  performance  and  instead 
certifies  only  the  steady -statean d/or 
cycle -averagefuel  maps,  it  will  held 
responsible  for  fuel  map  performance 
rather  than  the  powertrain  test  results. 
Engine  manufacturers  certifying  both 
will  be  responsible  for  both. 

Some  commenters  objected  to  the 
potential  liability  for  such  engine-only 
tests.  However,  it  appears  they  do  not 
understand  our  intent.  This  provision 
states  clearly  that  this  approach  could 
be  used  only  where  “the  test  engine’s 
operation  represents  the  engine 
operation  observed  in  the  powertrain 
test.”  Also,  since  the  manufacturers 
perform  all  SEA  testing  themselves,  this 
would  be  an  option  for  the  manufacturer 
rather  than  something  imposed  by  EPA. 
Thus,  this  concern  should  be  limited  to 
the  narrow  circumstance  in  which  EPA 
performs  confirmatory  engine  testing  of 
an  engine  that  was  certified  using 
powertrain  testing,  follows  the 
manufacturer’s  specified  engine  test 
cycle,  and  ensures  that  the  test 
accurately  represents  the  engine’s 
performance  during  the  powertrain  test. 
However,  it  is  not  clear  why  this  would 
be  problematic.  It  is  entirely  reasonable 
to  assume  that  testing  the  engine  in  this 
way  would  result  in  equivalent 
emission  results.  To  the  extent 
manufacturer  concerns  remain,  each 
manufacturer  would  be  free  to  certify 
their  engines  based  on  engine-onlyfuel 
maps  rather  than  powertrain  testing. 

(d)  C02  From  Urea  SCR  Systems 

For  diesel  engines  utilizing  urea  SCR 
emission  control  systems  for  NOx 
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reduction,  the  agencies  will  allow,  but 
not  require,  correction  of  the  final 
engine  (and  powertrain)  fuel  maps  to 
account  for  the  contribution  of  C02  from 
the  urea  injected  into  the  exhaust.  This 
urea  typically  contributes  0.2  to  0.5 
percent  of  the  total  C02  emissions 
measured  from  the  engine,  and  up  to  1 
percent  at  certain  map  points.  Since 
current  urea  production  methods  use 
gaseous  C02  captured  from  the 
atmosphere  (along  with  NH3),  C02 
emissions  from  urea  consumption  does 
not  represent  a  net  carbon  emission. 
This  adjustment  is  necessary  so  that  fuel 
maps  developed  from  C02 
measurements  will  be  consistent  with 
fuel  maps  from  direct  measurements  of 
fuel  flow  rates.  This  adjustment  is  also 
necessary  to  fully  align  EPA’s  C02 
standards  with  NHTSA’s  fuel 
consumption  standards.  Failing  to 
account  for  urea  C02  tailpipe  emissions 
would  result  in  reporting  higher  fuel 
consumption  than  what  was  actually 


consumed.  Thus,  we  are  only  allowing 
this  correction  for  emission  tests  where 
C02  emissions  are  determined  from 
direct  measurement  of  C02  and  not  from 
fuel  flow  measurement,  which  would 
not  be  impacted  by  C02  from  urea. 

We  note  that  this  correction  will  be 
voluntary  for  manufacturers,  and  we 
expect  that  some  manufacturers  may 
determine  that  the  correction  is  too 
small  to  be  of  concern.  The  agencies 
will  use  this  correction  for  C02 
measurements  with  any  engines  for 
which  the  engine  manufacturer  applied 
the  correction  for  its  fuel  maps  during 
certification. 

We  are  not  allowing  this  correction 
for  engine  test  results  with  respect  to  the 
engine  C02  standards.  Both  the  Phase  1 
standards  and  the  new  standards  for 
C02  from  diesel  engines  are  based  on 
test  results  that  included  C02  from  urea. 
In  other  words,  these  standards  are 
consistent  with  using  a  test  procedure 
that  does  not  correct  for  C02  from  urea. 


(2)  Engine  Standards  for  C02  and  Fuel 
Consumption 

We  are  largely  maintaining  the 
existing  Phase  1  regulatory  structure  for 
engine  standards,  which  had  separate 
standards  for  spark  -  ignitionengines 
(such  as  gasoline  engines)  and 
compression -ignitionengines  (such  as 
diesel  engines),  and  for  HHD,  MHD  and 
LHD  engines,  but  we  are  changing  how 
these  standards  will  apply  to  alternative 
fuel  engines  as  described  in  Section 
Xii.A.2. 

Phase  1  applied  different  test  cycles 
depending  on  whether  the  engine  is 
used  for  tractors,  vocational  vehicles,  or 
both,  and  we  are  continuing  this 
approach.  T ractor  engines  are  subject  to 
standards  over  the  SET,  while 
vocational  engines  are  subject  to 
standards  over  the  FTP.  Table  11-3 
shows  the  Phase  1  standards  for  diesel 
engines. 


Table  11-3— Phase  1  MY  2017  Diesel  Engine  C02  and  Fuel  Consumption  Standards 


Units 

HHD  SET 

MHD  SET 

HHD  FTP 

MHD  FTP 

LHD  FTP 

g/bhp-hr  . 

460 

487 

555 

576 

576 

gal/100  bhp-hr . 

4.5187 

4.7839 

5.4519 

5.6582 

5.6582 

in  the  Phase  2  proposal  we  assumed 
that  these  numeric  values  of  the  Phase 
1  standards  were  the  baselines  for  Phase 
2.  We  applied  our  technology 
assessments  to  these  baselines  to  arrive 
at  the  Phase  2  standards  for  MY  2021 , 
MY  2024  and  MY  2027.  in  other  words, 
for  the  Phase  2  proposal  we  projected 
that  starting  in  MY  2017  engines  would, 
on  average,  just  meet  the  Phase  1 
standards  and  not  over-comply. 
However,  based  on  comments  we 
received  on  how  to  consistently  apply 
our  new  SET  weighting  factors  in  our 
analysisand  based  on  recent  MY  2016 
engine  certification  data,  we  are 
updating  our  Phase  2  baseline 
assumptions  for  both  the  SET  and  FTP. 

First,  with  respect  to  the  SET,  in  the 
proposal  we  compared  our  proposed 
Phase  2  standards,  which  are  based  on 
these  new  Phase  2  weighting  factors,  to 
the  Phase  1  numeric  standards,  which 
are  based  on  the  current  Phase  1 
weighting  factors.  Because  we  continue 
to  use  the  same  1 3- modebrake  specific 
C02  and  fuel  consumption  numeric 
values  we  used  for  the  proposal  to 
represent  the  performance  of  a  MY  2017 
baseline  engine,  we  are  not  projecting  a 
different  technology  level  in  the 
baseline.  Rather,  this  is  simply 
correcting  an  “apples- to -oranges’ 5 
comparison  from  the  proposal  by 
applying  the  Phase  2  weighting  factors 


to  the  MY  2017  baseline  engine.  This 
was  pointed  out  to  us  by  UCS,  1CCT  and 
EDF  in  their  public  comments.  While 
this  did  not  impact  our  technology 
effectiveness  or  cost  analyses,  it  did 
impact  the  numeric  value  of  our 
baseline  to  which  we  reference  the 
effectiveness  of  applying  technologies  to 
the  13  individual  modes  of  the  SET. 
Because  the  revised  SET  weighting 
factors  result  in  somewhat  lower  brake 
specific  C02  and  fuel  consumption 
numeric  results  for  the  composite 
baseline  SET  value,  this  correction,  in 
turn,  lowers  the  numerical  values  of  the 
final  Phase  2  SET  standards.  Making 
this  particular  update  did  not  result  in 
a  change  to  the  relative  stringency  of  the 
final  Phase  2  numeric  engine  standards 
(relative  to  MY  2017  baseline 
performance),  but  our  updated 
feasibility  analysis  did;  see  Section 
ll.D.(2)(a)  below). 

Second,  the  agencies  made 
adjustments  to  the  FTP  baselines,  but 
these  adjustments  were  not  made 
because  of  a  calculation  error.  Rather, 
MY  2016  FTP  certification  data  showed 
an  unexpected  step-change 
improvement  in  engine  fuel 
consumption  and  C02  emissions.  These 
data  were  not  available  at  the  time  of 
proposal,  so  the  agencies  relied  upon 
the  MY  2017  Phase  1  standard  as  a 
baseline.  EDF  publicly  commented  in 


response  to  the  NOD  A  that  the  more 
recent  certification  data  revealed  this 
new  step -change. MY  2016  certification 
data  submitted  to  the  agencies177  as 
well  as  to  ARB 178  show  that  many 
engines  from  many  manufacturers 
already  not  only  achieve  the  Phase  1 
FTP  standards,  but  some  were  also 
below  the  MY  2027  standards  proposed 
for  Phase  2.  This  was  not  the  case  for 
the  SET,  where  most  manufacturers  are 
still  not  yet  complying  with  the  MY 
2017  Phase  1  SET  standards.  In  view  of 
this  situation  for  the  FTP,  the  agencies 
are  adjusting  the  Phase  2  FTP  baseline 
to  reflect  this  shift.  The  underlying 
reasons  for  this  shift  are  mostly  related 
to  manufacturers  optimizing  their  SCR 
thermal  management  strategy  over  the 
FTP  in  ways  that  we  (mistakenly) 
thought  they  already  had  in  MY  2010 
(/.e.,  the  Phase  1  baseline).  As 
background,  the  FTP  includes  a  cold - 
start,  a  hot-startand  significant  time 
spent  at  engine  idle.  During  these 
portions  of  the  FTP,  the  NOx  SCR 
system  can  cool  down  and  lose  NOx 
reducing  efficiency.  One  simplistic 
strategy  to  maintain  SCR  temperature  is 
to  inefficiently  consume  additional  fuel, 
such  that  the  fuel  energy  is  lost  to  the 


177  https://www3.epa.gov/otaq/certdata. htm#oh. 

178  http :/ /www.  arb.ca.  gov/msprog/on  road /cert/ 
mdehdehdv/201 6/2016. php. 
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exhaust  system  in  the  form  of  heat. 
There  are  more  sophisticated  strategies 
to  maintain  SCR  temperature,  however, 
but  these  apparently  required  additional 
time  from  MY  2010  for  research, 
development  and  refinement,  in 
updating  these  baseline  values,  the 
agencies  did  consider  the  concerns 
raised  by  manufacturers  about  the 
potential  impact  of  IRAFs  on  baseline 
emissions. 

As  just  noted,  at  the  time  of  Phase  1 
we  had  not  realized  that  these 
improvements  were  not  already  in  the 
Phase  1  baseline.  These  include 
optimizing  the  use  of  an  intake  throttle 
to  decrease  excess  intake  air  at  idle  and 
SCR  catalyst  reformulation  to  maintain 
SCR  efficiency  at  lower  temperatures. 


Based  on  this  information,  which  was 
provided  to  the  agencies  by  engine 
manufacturers,  but  only  after  we 
specifically  requested  this  information, 
the  agencies  concluded  that  in  Phase  1 
we  did  not  account  for  how  much 
further  these  kinds  of  improvements 
could  still  impact  FTP  fuel 
consumption.  Conversely,  only  by 
reviewing  the  new  MY  2016 
certification  data  did  we  realize  how 
little  SCR  thermal  management 
optimization  actually  occurred  for  the 
engine  model  years  that  we  used  to 
establish  the  Phase  1  baseline — namely 
MY  2009  and  MY  2010  engines.  Because 
we  never  accounted  for  this  kind  of 
improvement  in  our  Phase  2  proposal’s 
stringency  analysis  for  meeting  the 


Phase  2  proposed  FTP  standards,  this 
baseline  shift  does  not  alter  our 
projected  effectiveness  and  market 
adoption  rates  from  the  proposal. 
Therefore,  we  continue  to  apply  the 
same  improvements  that  we  proposed, 
but  we  apply  them  to  the  updated  FTP 
baseline.  See  Section  li.D.(5)fora 
discussion  on  how  this  impacts  carry¬ 
over  of  Phase  1  emission  credits. 

Table  11-4  shows  the  Phase  2  diesel 
engine  final  C02  baseline  emissions. 
Note  that  the  gasoline  engine  C02 
baseline  for  Phase  2  is  the  same  as  the 
Phase  1  HD  gasoline  FTP  standard,  627 
g/bhp-hr.More  detailed  analyses  on 
these  Phase  2  baseline  values  of  tractor 
and  vocational  vehicles  can  be  found  in 
Chapter  2.7.4  of  RIA. 


Table  11-4— Phase  2  Diesel  Engine  Final  C02  and  Fuel  Consumption  Baseline  Emissions 


Units 

HHD  SET 

MHD  SET 

HHD  FTP 

MHD  FTP 

LHD  FTP 

g/bhp-hr  . 

455 

481 

525 

558 

576 

gal/100  bhp-hr . 

4.4695 

4.7250 

5.1572 

5.4813 

5.6582 

As  described  below,  the  agencies  are 
adopting  standards  for  new 
compression  -  ignitionengines  for  Phase 
2,  commencing  in  MY  2021,  that  will 
require  additional  reductions  in  C02 
emissions  and  fuel  consumption  beyond 
the  Phase  2  baselines.  The  agencies  are 
not  adopting  new  C02  or  fuel 
consumption  engine  standards  for  new 
heavy -dutygaso line  engines.  Note, 
however,  that  we  are  projecting  some 
small  improvement  in  gasoline  engine 


performance  that  will  be  recognized 
over  the  vehicle  cycles  (that  is,  reflected 
in  the  stringency  of  certain  of  the 
vocational  vehicle  standards).  See 
Section  V.B.2.a  below. 

For  diesel  engines  to  be  installed  in 
Class  7  and  8  combination  tractors,  the 
agencies  are  adopting  the  SET  standards 
shown  in  Table  II-5.179  The  MY  2027 
SET  standards  for  engines  installed  in 
tractors  will  require  engine 
manufacturers  to  achieve,  on  average,  a 


5.1  percent  reduction  in  fuel 
consumption  and  C02  emissions  beyond 
the  Phase  2  baselines.  We  are  also 
adopting  SET  standards  in  MY  2021  and 
MY  2024  that  will  require  tractor  engine 
manufacturers  to  achieve,  on  average, 

1.8  percent  and  4.2  percent  reductions 
in  fuel  consumption  and  C02  emissions, 
respectively,  beyond  the  Phase  2 
baselines. 


Table  11-5— Phase  2  Heavy-Duty  Tractor  Engine  Standards  for  Engines180  Over  the  SET  Cycle 


Model  year 

Standard 

Heavy 

heavy-duty 

Medium 

heavy-duty 

2021-2023  . 

C02  (g/bhp-hr) . 

447 

473 

Fuel  Consumption  (gallon/100  bhp-hr)  . 

4.3910 

4.6464 

2024-2026  . 

C02  (g/bhp-hr) . 

436 

461 

Fuel  Consumption  (gallon/100  bhp-hr)  . 

4.2829 

4.5285 

2027  and  Later  . 

C02  (g/bhp-hr) . 

432 

457 

Fuel  Consumption  (gallon/100  bhp-hr)  . 

4.2436 

4.4892 

For  diesel  engines  to  be  installed  in 
vocational  chassis,  the  agencies  are 
adopting  the  FTP  standards  shown  in 
Table  11-6.  The  MY  2027  FTP  standards 
for  engines  installed  in  vocational 
chassis  will  require  engine 


179  The  agencies  note  that  the  C02  and  fuel 
consumption  standards  for  Class  7  and  8 
combination  tractors  do  not  cover  gasoline  or  LHDD 


manufacturers  to  achieve,  on  average,  a 
4.2  percent  reduction  in  fuel 
consumption  and  C02  emissions  beyond 
the  Phase  2  baselines.  We  are  also 
adopting  FTP  standards  in  MY  2021  and 
MY  2024  that  will  require  vocational 


engines,  as  those  are  not  used  in  Class  7  and  8 
combination  tractors. 

180  Tractor  engine  standards  apply  to  all  tractor 
engines,  without  regard  to  the  actual  fuel  (e.g., 


chassis  engine  manufacturers  to 
achieve,  on  average,  2.3  percent  and  3.6 
percent  reductions  in  fuel  consumption 
and  C02  emissions,  respectively, 
beyond  the  Phase  2  baselines. 


diesel  or  natural  gas)  or  engine- cycleclassification 
(e.g.,  compression -ignitionor  spark- ignition). 
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Table  11-6— Vocational  Diesel  (Cl)  Engine  Standards  Over  the  Heavy-Duty  FTP  Cycle 


Model  year 

Standard 

Heavy 

heavy-duty 181 

Medium 
heavy-duty 
diesel 181 

Light 

heavy-duty 
diesel 182 

2021-2023  . 

C02  (g/bhp-hr)  . 

513 

545 

563 

Fuel  Consumption  (gallon/100  bhp-hr) . 

5.0393 

5.3536 

5.5305 

2024-2026  . 

C02  (g/bhp-hr)  . 

506 

538 

555 

Fuel  Consumption  (gallon/100  bhp-hr) . 

4.9705 

5.2849 

5.4519 

2027  and  Later  . 

C02  (g/bhp-hr)  . 

503 

535 

552 

Fuel  Consumption  (gallon/100  bhp-hr) . 

4.9411 

5.2554 

5.4224 

(a)  Feasibility  of  the  Diesel 
(Compression  -  lgnition)Engine 
Standards 

In  this  section,  the  agencies  discuss 
our  assessment  of  the  feasibility  of  the 
engine  standards  and  the  extent  to 
which  they  conform  to  our  respective 
statutory  authorities  and 
responsibilities.  More  details  on  the 
technologies  discussed  here  can  be 
found  in  Rl  A  Chapter  2.3.  The 
feasibility  of  these  standards  is  further 
discussed  in  RIA  Chapter  2.7  for  tractor 
and  vocational  vehicle  engines.  While 
the  projected  technologies  are  discussed 
here  separately,  as  is  discussed  at  the 
beginning  of  this  Section  II.D,  the 
agencies  also  accounted  for  dis- 
synergies  between  technologies.  Note 
that  Section  !i.D.(2)(e)  discusses  the 
potential  for  some  manufacturers  to 
achieve  greater  emission  reductions  by 
introducing  new  engine  platforms,  and 
how  and  why  these  reductions  are 
reflected  in  the  tractor  and  vocational 
vehicle  standards. 

Based  on  the  technology  analysis 
described  below,  the  agencies  project 
that  a  technology  path  exists  that  will 
allow  engine  manufacturers  to  meet  the 
final  Phase  2  standards  by  2027,  and  to 
meet  the  MY  2021  and  2024  standards. 
The  agencies  also  project  that  these 
manufacturers  will  be  able  to  meet  these 
standards  at  a  reasonable  cost  and 
without  adverse  impacts  on  in-use 
reliability. 

in  general,  engine  performance  for 
C02  emissions  and  fuel  consumption 
can  be  improved  by  improving  the 
internal  combustion  process  and  by 
reducing  energy  losses.  More 
specifically,  the  agencies  have  identified 
the  following  key  means  by  which  fuel 
efficiency  can  be  improved: 


181  Heavy  heavy -dutyengine  standards  apply  to 
all  heavy  heavy -dutyengines,  without  regard  to  the 
actual  fuel  (e.g.,  diesel  or  natural  gas)  or  engine- 
cycle  classification  ( e.g compression -ignitionor 
spark-  ignition). 

182  The  agencies  are  not  adopting  new  CO?  or  fuel 
consumption  engine  standards  for  new  heavy-duty 
gasoline  engines.  Therefore,  the  Phase  2  HD 
gasoline  FTP  standard  is  the  same  as  the  Phase  1 
HD  gasoline  FTP  standard,  627  g/bhp-  hr, 7.0552 
gallon/100  bhp-hr. 


•  Combustion  optimization 

•  Turbocharger  design  and 
optimization 

•  Engine  friction  and  other  parasitic 
loss  reduction 

•  Exhaust  after- treatment  pressure 
drop  reduction 

•  I  ntake  air  and  exhaust  system 
pressure  drop  reduction  (including  EGR 
system) 

•  Engine  down  -sizingto  improve  core 
engine  efficiency 

•  Engine  down -speedingover  the 
SET,  and  in -use, by  lug  curve  shape 
optimization 

•  Waste  heat  recovery  system 
installation  and  optimization 

•  Physics  model  based  electronic 
controls  for  transient  performance 
optimization 

The  agencies  are  gradually  phasing  in 
the  separate  engine  standards  from  2021 
through  2027  so  that  manufacturers  can 
gradually  introduce  these  technology 
improvements.  For  most  of  these,  the 
agencies  project  manufacturers  could 
begin  applying  these  technologies  to 
about  45-50  percent  of  their  heavy-duty 
engines  by  2021 , 90-95  percent  by  2024, 
and  ultimately  apply  them  to  100 
percent  of  their  heavy -dutyengines  by 
2027.  However,  for  some  of  these 
improvements  (such  as  waste  heat 
recovery  and  engine  downsizing)  we 
project  lower  application  rates  in  the 
Phase  2  time  frame.  This  phase-  in 
structure  is  consistent  with  the  normal 
manner  in  which  manufacturers 
introduce  new  technology  to  manage 
limited  R&D  budgets  as  well  as  to  allow 
them  to  work  with  fleets  to  fully 
eval  uate  i  n  -  userel  iabi  I  i  ty  before  a 
technology  is  applied  fleet- wide.The 
agencies  believe  the  phase-  inschedule 
will  allow  manufacturers  to  complete 
these  normal  processes.  See  RIA  2.3.9. 

Based  on  our  technology  assessment 
described  below,  the  engine  standards 
appear  to  be  consistent  with  the 
agencies’  respective  statutory 
authorities.  All  of  the  technologies  with 
high  penetration  rates  above  50  percent 
have  already  been  demonstrated  to  some 
extent  in  the  field  or  in  research 
laboratories,  although  some 
development  work  remains  to  be 


completed.  We  note  that  our  feasibility 
analysis  for  these  engine  standards  is 
not  based  on  projecting  100  percent 
application  for  any  technology  until 
2027.  We  believe  that  projecting  less 
than  100  percent  application  is 
appropriate  and  gives  us  additional 
confidence  that  the  2021  and  2024  MY 
standards  are  feasible. 

Because  this  analysis  considers 
reductions  from  engines  meeting  the 
Phase  1  standards,  it  assumes 
manufacturers  will  continue  to  include 
the  same  compliance  margins  as  in 
Phase  1.  In  other  words,  a  manufacturer 
currently  declaring  FCLs  10  g/bhp- hr 
above  its  measured  emission  rates  (in 
order  to  account  for  production  and  test- 
to-testvariability)  will  continue  to  do 
the  same  in  Phase  2.  Both  the  costs  and 
benefits  are  determined  relative  to  these 
baselines,  and  so  are  reflective  of  these 
compliance  margins. 

The  agencies  have  carefully 
considered  the  costs  of  applying  these 
technologies,  which  are  summarized  in 
Section  II.D.(2)(d).  These  costs  appear  to 
be  reasonable  on  both  a  per  engine 
basis,  and  when  considering  payback 
periods.183  The  engine  technologies  are 
discussed  in  more  detail  below.  Readers 
are  encouraged  to  see  the  RIA  Chapter 
2.7  for  additional  details  (and 
underlying  references)  about  our 
feasibility  analysis. 

(i)  Combustion  Optimization 

Although  manufacturers  are  making 
significant  improvements  in  combustion 
to  meet  the  Phase  1  engine  standards, 
the  agencies  project  that  even  more 
improvement  is  possible  after  2018.  For 
example,  improvements  to  fuel  injection 
systems  will  allow  more  flexible  fuel 
injection  capability  with  higher 
injection  pressure,  which  can  provide 
more  opportunities  to  improve  engine 
fuel  efficiency.  Further  optimization  of 
piston  bowls  and  injector  tips  will  also 
improve  engine  performance  and  fuel 
efficiency.  We  project  that  a  reduction 
of  up  to  1 .0  percent  is  feasible  in  the 
2024  model  year  through  the  use  of 


183  See  Section  IX. M  for  additional  information 
about  payback  periods. 
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these  technologies,  although  it  will 
likely  apply  to  only  95  percent  of 
engines  until  2027. 

Another  important  area  of  potential 
improvement  is  advanced  engine 
control  incorporating  model  based 
calibration  to  reduce  losses  of  control 
during  transient  operation, 
improvements  in  computing  power  and 
speed  will  make  it  possible  to  use  much 
more  sophisticated  algorithms  that  are 
more  predictive  than  today’s  controls. 
Because  such  controls  are  only 
beneficial  during  transient  operation, 
they  will  reduce  emissions  over  the  FTP 
cycle,  over  the  ARB  Transient  cycle’s 
cycle-averagemapping  procedure,  and 
during  in-useoperation,  but  this 
technology  will  not  reduce  emissions 
over  the  SET  cycle  or  over  the  steady  - 
state  engine  mapping  procedure.  Thus, 
the  agencies  are  projecting  model  based 
control  reductions  only  for  vocational 
engines’  FTP  standards  and  for 
projecting  improvements  captured  by 
the  cycle -averagemapping  over  the  ARB 
Transient  cycle.  Although  this  control 
concept  is  not  currently  availableand  is 
still  under  development,  we  project 
model  based  controls  achieving  a  2 
percent  improvement  in  transient 
emissions.  Based  on  model  based 
controls  already  in  widespread  use  in 
engine  laboratories  for  the  calibration  of 
simpler  controllers  and  based  on  recent 
model  based  control  development  under 
the  DOE  SuperTruck  partnership  (e.g., 
DTN  A’s  SuperT ruck  engine’s  model 
based  controls),  we  project  that  such 
controls  could  be  in  limited  production 
for  some  engine  models  by  2021 .  We 
believe  that  some  vocational  chassis 
applications  would  particularly  benefit 
from  these  controls  in-use(e.g.,  urban 
applications  with  significant  in-use 
transient  operation).  Therefore,  we 
project  that  a  modest  amount  of  engine 
models  will  have  these  controls  by  MY 
2021 .  We  also  project  that 
manufacturers  will  learn  more  from  the 
in-useoperation  of  these  technology 
leading  engines,  and  manufacturers  will 
be  able  to  improve  these  controls  even 
further,  such  that  they  would 
additionally  benefit  other  vocational 
applications,  such  as  multi  -purposeand 
regional  applications.  By  2027,  we 
project  that  40  percent  of  all  vocational 
diesel  engines  will  incorporate  model - 
based  controls  at  a  2  percent  level  of 
effectiveness. 

(ii)  Turbocharging  System 

Many  advanced  turbocharger 
technologies  can  be  brought  into 
production  in  the  time  frame  between 
2021  and  2027,  and  some  of  them  are 
already  in  production,  such  as 
mechanical  or  electric  turbo ¬ 


compounding,  more  efficient  variable 
geometry  turbines,  and  Detroit  Diesel’s 
patented  asymmetric  turbocharger.  A 
turbo- com poundsystem,  like  those 
installed  on  some  of  Volvo’s  EURO  VI 
compliant  diesels  and  on  some  of 
DTNA’s  current  U.S.  offerings  (supplied 
to  DTN  A  by  a  division  of  Cummins), 
extracts  energy  from  the  exhaust  to 
provide  additional  power.  Mechanical 
turbo-compoundingincludesa  power 
turbine  located  downstream  of  the 
turbine  which  in  turn  is  connected  to 
the  crankshaft  to  supply  additional 
power.  On  -  highwaydemonstrations  of 
this  technology  began  in  the  early 
1980s.  it  was  used  first  in  heavy  duty 
production  in  the  U.S.  by  Detroit  Diesel 
for  their  DD15  and  DD16  engines  and 
reportedly  provided  a  3  to  5  percent  fuel 
consumption  reduction.  Results  are 
duty  cycle  dependent,  and  require 
significant  time  at  high  load  to  realize 
an  in-usefuel  efficiency  improvement. 
Lightly  loaded  vehicles  on  fiat  roads  or 
at  low  vehicle  speeds  can  expect  little 
or  no  benefit.  Volvo  reports  two  to  four 
percent  fuel  consumption  improvement 
in  line  haul  applications.184  Because  of 
turbo-compoundtechnology’s  drive 
cycle  dependent  effectiveness,  the 
agencies  are  only  projecting  a  market 
penetration  of  10  percent  for  all  tractor 
engines,  at  slightly  less  than  2  percent 
effectiveness  over  the  SET.  The  agencies 
are  considering  turbo-compoundto  be 
mutually  exclusive  with  WFIR  because 
both  technologies  seek  to  extract 
additional  usable  work  from  the  same 
waste  heat  and  are  unlikely  to  be  used 
together. 

(iii)  Engine  Friction  and  Parasitic  Losses 

The  friction  associated  with  each 
moving  part  in  an  engine  results  in  a 
small  loss  of  engine  power.  For 
example,  frictional  losses  occur  at 
bearings,  in  the  valve  train,  and  at  the 
piston  ring-cylinderinterface.  Taken 
together  such  losses  represent  a 
measurable  fraction  of  all  energy  lost  in 
an  engine.  For  Phase  1 ,  the  agencies 
projected  a  1-2  percent  reduction  in 
fuel  consumption  due  to  friction 
reduction.  However,  new  information 
leads  us  to  project  that  an  additional  1 .4 
percent  reduction  is  possible  for  some 
engines  by  2021  and  all  engines  by 
2027.  These  reductions  are  possible  due 
to  improvements  in  bearing  materials, 
lubricants,  and  new  accessory  designs 
such  as  variable -speedpumps. 

(iv)  After- TreatmentOptimization 

All  heavy  duty  diesel  engine 
manufacturers  a  re  already  using  diesel 
particulate  filters  (DPFs)  to  reduce 


1 84  http:/ /www.  volvotrucks.  us/powertrai n/d13/. 


particulate  matter  (PM)  and  selective 
catalytic  reduction  (SCR)  to  reduce  NOx 
emissions.  The  agencies  see  two  areas  in 
which  improved  after -treatmentsystems 
can  also  result  in  lower  fuel 
consumption.  First,  increased  SCR 
efficiency  could  allow  re-optimization 
of  combustion  for  better  fuel 
consumption  because  the  SCR  would  be 
capable  of  reducing  higher  engine-out 
NOx  emissions.  We  don’t  expect  this  to 
be  significant,  however.  Manufacturers 
already  optimize  the  DEF  (urea) 
consumption  and  fuel  consumption  to 
achieve  the  lowest  cost  of  operation; 
taking  into  account  fuel  consumption, 
DEF  consumption  and  the  prices  of  fuel 
and  DEF.  Therefore,  if  manufacturers  re¬ 
optimized  significantly  for  fuel 
consumption,  it  is  possible  that  this 
would  lead  to  higher  net  operating 
costs.  This  scenario  is  highly  dependent 
upon  fuel  and  DEF  prices,  so  projecting 
this  technology  path  is  uncertain. 
Second,  improved  designs  could  reduce 
backpressure  on  the  engine  to  lower 
pumping  losses.  If  manufacturers  have 
opportunities  to  lower  backpressure 
within  the  size  constraints  of  the 
vehicle,  the  agencies  project  that 
manufacturers  will  opt  to  lower  after- 
treatment  back  pressure.  The  agencies 
project  the  combined  impact  of  these 
improvements  would  be  0.6  percent 
over  the  SET. 

Note  that  this  improvement  is 
independent  of  cold-startimprovements 
made  recently  by  some  manufacturers 
with  respect  to  vocational  engines. 

Thus,  the  changes  being  made  to  the 
FTP  baseline  engines  do  not  reduce  the 
likelihood  of  the  benefits  of  re¬ 
optimizing  after-  treatmentprojected 
here. 

(v)  Engine  intake  and  Exhaust  Systems 

Various  high  efficiency  air  handling 
for  both  intake  air  and  exhaust  systems 
could  be  produced  in  the  2020  and  2024 
time  frame.  To  maximize  the  efficiency 
of  such  processes,  induction  systems 
may  be  improved  by  manufacturing 
more  efficiently  designed  flow  paths 
(including  those  associated  with  air 
cleaners,  chambers,  conduit,  mass  air 
flow  sensors  and  intake  manifolds)  and 
by  designing  such  systems  for  improved 
thermal  control.  Improved 
turbocharging  and  air  handling  systems 
will  likely  include  higher  efficiency 
EGR  systems  and  intercoolers  that 
reduce  frictional  pressure  losses  while 
maximizing  the  ability  to  thermally 
control  induction  air  and  EGR.  EGR 
systems  that  often  rely  upon  an  adverse 
pressure  gradient  (exhaust  manifold 
pressures  greater  than  intake  manifold 
pressures)  must  be  reconsidered  and 
their  adverse  pressure  gradients 
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minimized.  Other  components  that  offer 
opportunities  for  improved  flow 
efficiency  include  cylinder  heads,  ports 
and  exhaust  manifolds  to  further  reduce 
pumping  losses  by  about  1  percent  over 
the  SET. 

(vi)  Engine  Downsizing  and  Down 
Speeding 

Proper  sizing  of  an  engine  is  an 
important  component  of  optimizing  a 
vehicle  for  best  fuel  consumption.  This 
Phase  2  rule  will  require  reductions  in 
road  load  due  to  aerodynamic 
resistance,  tire  rolling  resistance  and 
weight,  which  will  result  in  a  drop  in 
the  vehicle  power  demand  for  most 
operation.  This  drop  moves  the  engine 
operating  points  down  to  a  lower  load 
zone,  which  can  move  the  engine  away 
from  operating  near  its  peak  thermal 
efficiency  (a.k.a.  the  “sweet  spot”). 
Engine  downsizing  combined  with 
engine  down  speeding  can  allow  the 
engine  to  move  back  to  higher  loads  and 
a  lower  speed  zone,  thus  achieving 
better  fuel  efficiency  in  the  real  world. 
However,  because  of  the  way  engines 
are  tested,  little  of  the  benefit  of  engine 
downsizing  would  be  detected  during 
engine  testing  (if  power  density  remains 
the  same)  because  the  engine  test  cycles 
are  de- normal izedbased  on  the  full 
torque  curve.  Thus,  the  separate  engine 
standards  are  not  the  appropriate 
standards  for  recognizing  the  benefits  of 
engine  downsizing.  Nevertheless,  we 
project  that  some  small  benefit  can  be 
measured  over  the  engine  test  cycles 
depending  on  the  characteristics  of  the 
engine  fuel  map  and  how  the  SET 
points  are  determined  as  a  function  of 
the  engine’s  lug  curve. 

After  the  proposal  we  received 
comments  recommending  that  we 
should  recognize  some  level  of  engine 
down  speeding  within  the  separate 
engine  standards.  Based  on  this 
comment  and  some  additional 
confidential  business  information  that 
we  received,  we  believe  that  engine  lug 
curve  reshaping  to  optimize  the 
locations  of  the  13-modepoints  is  a  way 
that  manufacturers  can  demonstrate 
some  degree  of  engine  down -speeding 
over  the  engine  test.  As  pointed  out  in 
Chapter  2.3.8  and  2.7.5  of  the  Rl  A, 
down  speeding  via  lug  curve  reshaping 
alone  can  provide  SET  reductions  in  the 
range  of  0.4  percent  depending  on  the 
engine  map  characteristics. 

(vii)  Waste  Heat  Recovery 

More  than  40  percent  of  all  energy 
loss  in  an  engine  is  lost  as  heat  to  the 
exhaust  and  engine  coolant.  For  many 
years,  manufacturers  have  been  using 
turbochargers  to  convert  some  of  this 
waste  heat  in  the  exhaust  into  usable 


mechanical  power  that  is  then  used  to 
compress  the  intake  air.  Manufacturers 
have  also  been  developing  a  Rankine 
cycle -basedsystem  to  extract  additional 
heat  energy  from  the  engine.  Such 
systems  are  often  called  waste  heat 
recovery  (WHR)  systems.  The  possible 
sources  of  waste  heat  energy  include  the 
exhaust,  recirculated  exhaust  gases, 
compressed  charge  air,  and  engine 
coolant.  The  basic  approach  with  WHR 
is  to  use  waste  heat  from  one  or  more 
of  these  sources  to  evaporate  a  working 
fluid,  which  is  passed  through  a  turbine 
or  equivalent  expander  to  create 
mechanical  or  electrical  power,  then  re¬ 
condensed. 

For  the  proposal,  the  agencies 
projected  that  by  2027, 15  percent  of 
tractor  engines  would  employ  WHR 
systems  with  an  effectiveness  of  better 
than  three  percent.  We  received  many 
comments  on  this  projection,  which  are 
discussed  briefly  below  and  in  more 
detail  in  the  RTC.  In  particular,  we  note 
that  some  of  the  comments  included 
confidential  data  related  to  systems  not 
yet  on  the  market.  After  carefully 
considering  all  of  these  comments,  we 
have  revised  our  projections  to  increase 
the  effectiveness,  decrease  costs,  and 
project  higher  adoption  rates  than  we 
proposed. 

Prior  to  the  Phase  1  Final  Rule,  the 
NAS  estimated  the  potential  for  WHR  to 
reduce  fuel  consumption  by  up  to  10 
percent.185  However,  the  agencies  do 
not  believe  such  levels  will  be 
achievable  within  the  Phase  2  time 
frame.  There  currently  are  no 
commercially  available  WHR  systems 
for  diesel  engines,  although  research 
prototype  systems  are  being  tested  by 
some  manufacturers.  American 
Trucking  Association,  Navistar,  DTNA, 
OOI DA,  Volvo,  and  UPS  commented 
that  because  WHR  is  still  in  the 
prototype  stage,  it  should  not  be 
assumed  for  setting  the  stringency  of  the 
tractor  engine  standards.  Many  of  these 
commenters  pointed  to  the  additional 
design  and  development  efforts  that  will 
be  needed  to  reduce  cost,  improve 
packaging,  reduce  weight,  develop 
controls,  select  an  appropriate  working 
fluid,  implement  expected  OBD 
diagnostics,  and  achieve  the  necessary 
reliability  and  durability.  Some  stated 
that  the  technology  has  not  been 
thoroughly  tested  or  asked  that  more 
real  -  world  data  be  collected  before 
setting  standards  based  on  WHR.  Some 
of  these  commenters  provided 
confidential  business  information 
pertaining  to  their  analysis  of  WHR 
system  component  costs,  failure  modes, 


185  See  2010  NAS  Report,  page  57. 


and  projected  warranty  cost 
information. 

Alternatively,  a  number  of 
commenters  including  Cummins,  ICCT, 
CARB,  ACEEE,  EDF,  Honeywell,  ARB 
and  others  stated  that  the  agencies 
should  increase  the  assumed 
application  rate  of  WHR  in  the  final  rule 
and  the  overall  stringency  of  the  engine 
standards.  They  argued  the  agencies’ 
WHR  technology  assessment  was 
outdated  and  too  conservative,  the  fuel 
savings  and  GHG  reduction  estimation 
for  WHR  were  too  low,  and  the  agencies’ 
cost  estimates  were  based  on  older  WHR 
systems  where  costs  were  confounded 
with  hybrid  component  costs  and  that 
these  have  since  been  improved  upon. 

In  addition,  the  agencies  received  CB1 
information  supporting  the  arguments  of 
some  of  these  commenters. 

Cummins  stated  the  agencies 
underestimated  the  commercial  viability 
of  WHR  and  that  we  overstated  the 
development  challenges  and  timing  in 
the  NPRM.  They  said  WHR  can  provide 
a  4  to  5  percent  improvement  in  fuel 
consumption  on  tractor  drive  cycles  and 
that  WHR  would  be  commercially  viable 
and  available  in  production  as  early  as 
2020  and  will  exceed  the  agencies’ 
estimates  for  market  penetration  over 
the  period  of  the  rule.  According  to 
Cummins,  the  reliability  of  their  WHR 
system  has  improved  with  each 
generation  of  the  technology  and  they 
have  developed  a  smaller  system 
footprint,  improved  integration  with  the 
engine  and  vehicle  and  a  low-GWP 
working  fluid,  resulting  in  a  much  more 
compact  and  integrated  system.  They 
added  that  their  system  would  be 
evaluated  in  extended  customer  testing 
by  the  end  of  201 5,  and  that  resu Its  of 
that  experience  will  inform  further 
technology  development  and  product 
engineering  leading  to  expected 
commercial  product  availability  in  the 
2020  timeframe.  Furthermore,  they  said 
multiple  product  development  cycles 
over  the  implementation  timeframe  of 
the  rule  would  provide  opportunities  for 
further  development  for  reduced  cost 
and  improved  performance  and 
reliability. 

Some  commenters,  including  EDF, 
said  the  agencies’  assumed  design  had 
little  in  common  with  the  latest  designs 
planned  for  production.  They  cited 
several  publications,  including  the  NAS 
21st  Century  Truck  Program  report  #3 
and  stated  WHR  effectiveness  is  much 
higher  than  the  agencies  estimated. 
Gentham  cited  an  ICCT  study  saying 
that  up  to  a  12  percent  fuel 
consumption  reduction  from  a  2010 
baseline  engine  is  possible  with  the 
application  of  advanced  engine 
technologies  and  WHR. 
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The  agencies  recognize  that  much 
work  remains  to  be  done,  but  we  are 
providing  significant  lead  time  to  bring 
WHR  to  market.  Based  on  our 
assessment  of  each  manufacturer’s  work 
to  date,  we  are  confident  that  a 
commercially- viableWHR  capable  of 
reducing  fuel  consumption  by  over 
three  percent  will  be  available  in  the 
2021  to  2024  time  frame.  Concerns 
about  the  system’s  cost  and  complexity 
may  remain  high  enough  to  limit  the  use 
of  such  systems  in  this  time  frame. 
Moreover,  packaging  constraints  and 
lower  effectiveness  under  transient 
conditions  will  likely  limit  the 
application  of  WHR  systems  to  line -haul 
tractors.  Refer  to  Rl  A  Chapter  2.3.9  for 
a  detailed  description  of  these  systems 
and  their  applicability.  For  our  analysis 
of  the  engine  standards,  the  agencies 
project  that  WHR  with  the  Rankine 
technology  could  be  used  on  1  percent 
of  tractor  engines  by  2021,  on  5  percent 
by  2024,  and  25  percent  by  2027,  with 
nearly  all  being  used  on  sleeper  cabs. 

We  project  this  sharper  increase  in 
market  adoption  in  the  2027  timeframe 
because  we  have  noted  that  most 
technology  adoption  rate  curves  follow 
an  S-shape:Slow  initial  adoption,  then 
more  rapid  adoption,  and  then  a 
leveling  off  as  the  market  saturates  (not 
always  at  100  percent).186  We  assumed 
an  S-shapecurve  for  WHR  adoption, 
where  we  project  a  steeper  rise  in 
market  adoption  in  and  around  the  2027 
timeframe.  Given  our  averaging,  banking 
and  trading  program  flexibilities  and 
that  manufacturers  may  choose  from  a 
range  of  other  technologies,  we  believe 
that  manufacturers  will  be  able  to  meet 
the  2027  standards,  which  we  based  on 
a  25  percent  WHR  adoption  in  tractor 
engines.  Although  we  project  these  as 
steps,  it  is  more  likely  that 
manufacturers  will  try  to  gradually 
increase  the  WHR  adoption  in  MY  2025 
and  MY  2026  from  the  5  percent  in  2024 
to  generate  emission  credits  to  smooth 
the  transition  to  the  2027  standards. 

Commenters  opposing  the  agencies’ 
WHR  projections  argued  that  the  real  - 
world  GHGand  fuel  consumption 
savings  will  be  less  than  in  prototype 
systems.  DTNAsaidah eat  rejection 
increase  of  30  percent  to  40  percent 
with  WHR  systems  will  require  larger 
radiators,  resulting  in  more 
aerodynamic  drag  and  lower  fuel 
savings  from  WHR  systems.  DTN  A  cited 
a  Volvo  study  showing  a  2  percent  loss 
of  efficiency  with  the  larger  frontal  areas 
needed  to  accommodate  heat  rejection 
from  WHR  systems.  Daimler  stated 
effectiveness  may  be  lower  than 
expected  since  there  is  large  drop  off  in 


186  NACFE  2015  Annua!  Fleet  Fuei  Study. 


fuel  savings  when  the  tractor  is  not 
operating  on  a  steady  state  cycle  and  the 
real  world  performance  of  WHR  systems 
will  be  hurt  by  transient  response 
issues.  Daimler  and  ACEEE  said  the 
energy  available  from  exhaust  and  other 
waste  heat  sources  could  diminish  as 
tractor  aerodynamics  improve,  thus 
lowering  the  expected  fuel  savings  from 
WHR.  Daimler  said  because  of  this, 

WHR  estimated  fuel  savings  was 
overestimated  by  the  agencies.  Navistar 
said  WHR  working  fluids  will  have  a 
significant  GHG  impact  based  on  their 
high  global  warming  potential.  They 
commented  that  fuel  and  GHG 
reductions  will  be  lower  in  the  real 
world  with  the  re-weightingof  the  RMC 
which  results  in  lower  engine  load,  and 
thus  lower  available  waste  heat. 
However,  none  of  these  commenters 
have  access  to  the  full  range  of  data 
available  to  the  agencies,  which 
includes  CBI. 

It  is  important  to  note  that  the  net  cost 
and  effectiveness  of  future  WHR 
systems  depends  on  the  sources  of 
waste  heat.  Systems  that  extract  heat 
from  EGR  gases  may  provide  the  side 
benefit  of  reducing  the  size  of  EGR 
coolers  or  eliminating  them  altogether. 
To  the  extent  that  WHR  systems  use 
exhaust  heat,  they  increase  the  overall 
cooling  system  heat  rejection 
requirement  and  likely  require  larger 
radiators.  This  could  have  negative 
impacts  on  cooling  fan  power  needs  and 
vehicle  aerodynamics.  Limited  engine 
compartment  space  under  the  hood 
could  leave  insufficient  room  for 
additional  radiator  size  increasing. 

Many  of  these  issues  disappear  if 
exhaust  waste  heat  is  not  recovered 
from  the  tailpipe  and  brought  under  the 
hood  for  conversion  to  mechanical 
work.  In  fact,  it  is  projected  that  if  a 
WHR  system  only  utilizes  heat  that  was 
originally  within  the  engine 
compartment  ( e.g .,  EGR  cooler  heat, 
coolant  heat,  oil  heat,  etc.),  then  any 
conversion  of  that  heat  to  mechanical 
heat  actually  reduces  the  heat  rejection 
demand  under  the  hood;  potentially 
leading  to  smaller  radiators  and  lower 
frontal  area,  which  would  actually  lead 
toward  improved  aerodynamic 
performance.  Refer  to  Rl  A  Chapter  2.3.9 
for  more  discussion. 

Several  commenters  stated  that  costs 
are  highly  uncertain  for  WHR 
technology,  but  argued  that  the 
agencies’  assumption  of  a  $10,523  cost 
in  2027  are  likely  significantly  lower 
than  reality.  Volvo  estimated  a  cost  of 
$21 ,700  for  WHR  systems.  Volvo  said 
that  in  addition  to  hardware  cost  being 
underestimated,  the  agencies  had  not 
properly  accounted  for  other  costs  such 
as  the  R&D  needed  to  bring  the 


technology  into  production  within  a 
vehicle.  Volvo  said  they  would  lose 
$17,920  per  unit  R&D  alone,  excluding 
other  costs  such  as  materials  and 
administrative  expenses.  Daimler  said 
that  costs  almost  always  inflate  as  the 
complexity  of  real  world  requirements 
drive  up  need  for  more  robust  designs, 
sensors,  controls,  control  hardware,  and 
complete  vehicle  integration.  They 
added  that  development  costs  will  be 
large  and  must  be  amortized  over 
limited  volumes.  Furthermore,  OOIDA 
said  the  industry  experience  with  such 
complex  systems  is  that  maintenance, 
repair,  and  down-timecost  can  be  much 
greater  than  the  initial  purchase  cost. 
ATA  and  OOIDA  said  that  potential 
downtime  associated  with  an  unproven 
technology  is  a  significant  concern  for 
the  industry. 

On  the  other  hand,  some  commenters 
argued  that  the  agencies  had  actually 
overestimated  WHR  costs  in  the 
proposal.  These  commenters  generally 
argued  that  engineering  improvements 
to  the  WHR  systems  that  will  go  into 
production  in  the  Phase  2  time  frame 
would  lower  costs,  in  particular  by 
reducing  components.  The  agencies 
largely  agree  with  these  commenters 
and  we  have  revised  our  analysis  to 
reflect  these  cost  savings.  See  Rl  A 
2.1 1.2.15  for  additional  discussion. 

(viii)  Technology  Packages  for  Diesel 
Engines  Installed  in  Tractors 

This  Section  (a)(viii)  describes 
technology  packages  that  the  agencies 
project  could  be  applied  to  Phase  1 
tractor  engines  to  meet  the  Phase  2  SET 
separate  engine  standards.  Section 
1 1  .D.(2)(e)  also  describes  additional 
improvements  that  the  agencies  project 
some  engine  manufacturers  will  be  able 
to  apply  to  their  engines. 

We  received  comments  on  the  tractor 
engine  standards  in  response  to  the 
proposal  and  in  response  to  the  NOD  A. 
These  comments  can  be  grouped  into 
two  general  themes.  One  theme 
expressed  by  ARB,  non-governmental 
environmentally  focused  organizations, 
Cummins  and  some  technology 
suppliers  like  Honeywell,  recommended 
higher  engine  stringencies,  up  to  10-15 
percent  in  some  comments.  Another 
theme,  generally  expressed  by  vertically 
integrated  engine  and  vehicle 
manufacturerssupported  either  no 
Phase  2  engine  standards  at  all,  or  they 
supported  the  proposal’s  standards,  but 
none  of  these  commenters  supported 
standards  that  were  more  stringent  than 
what  we  proposed.  An  example  of  the 
contrast  between  these  two  themes  can 
be  shown  in  one  report  submitted  to  the 
docket  and  another  submission 
rebutting  the  statements  made  in  the 
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report.  The  report  was  submitted  to  the 
agencies  by  the  Environmental  Defense 
Fund  (EDF).187  On  the  other  hand,  four 
vertically  integrated  engine  and  vehicle 
manufacturers,  DTNA,  Navistar,  Paccar, 
and  Volvo,  submitted  a  rebuttal  to  EDF’s 
findings.188  Some  of  these  individual 
vehicle  manufacturers  also  provided 
their  own  comments  on  EDF’s 
report.189  190  Cummins  also  provided 
comments  and  recommended 
stringencies  some  where  between  EDF’s 
recommendations  and  the  integrated 


manufacturers’  rebuttal.  Cummins 
recommended  achieving  reductions  by 
2030  in  the  range  of  9-15  percent. 
CARB’s  recommendation  from  their 
comments191  is  7.1  percent  in  2024. 

The  agencies  carefully  considered  this 
wide  range  of  views,  and  based  on  the 
best  data  available,  the  agencies 
modified  some  of  our  technology 
projections  between  the  proposal  and 
the  final  rule. 

Table  11-5  lists  our  projected 
technologies  together  with  our  projected 


effectiveness  and  market  adoption  rates 
for  tractor  engines.  The  reduction  values 
shown  as  ’’SET  reduction”  are  relative 
to  our  Phase  2  baseline  values,  as  shown 
in  Table  11-7.  It  should  be  pointed  out 
that  the  reductions  in  Table  11-7  are 
based  on  the  Phase  2  final  SET 
weighting  factors,  shown  in  Table  11-2. 
RIA  Chapter  2.7.5  details  the  reasoning 
supporting  our  projection  of 
improvements  attributable  to  this  fleet 
average  technology  package. 


Table  11-7— Projected  Tractor  Engine  Technologies  and  Reduction 


SET  mode 


Turbo  compound  with  clutch  . 

WHR  (Rankine  cycle)  . 

Parasitic/Friction  (Cyl  Kits,  pumps,  FIE),  lubrication 

After-treatment  (lower  dP)  . 

EGR/Intake  &  exhaust  manifolds/TurboA/VT/Ports  . 

Combustion/FI/Control  . 

Downsizing  . 


Weighted  reduction  (%)  . 

Down  speeding  optimization  on  SET 

Total  %  reduction  . 


SET  weighted 
reduction  (%) 
2020-2027 

Market 

penetration 

(2021) 

(%) 

Market 

penetration 

(2024) 

(%) 

Market 

penetration 

(2027) 

(%) 

1.9 

5 

10 

10 

3.6 

1 

5 

25 

1.5 

45 

95 

100 

0.6 

30 

95 

100 

1.1 

45 

95 

100 

1.1 

45 

95 

100 

0.3 

10 

20 

30 

Overall  reductions  (%) 

1.7 

4.0 

4.8 

0.1 

0.2 

0.3 

1.8 

4.2 

5.1 

The  weighted  reductions  shown  in 
this  table  have  been  combined  using  the 
“P-formula, ’’which  has  been 
augmented  to  account  for  technology 
dis-synergiesthat  occur  when 
combining  multiple  technologies.  A 
0.85  d is -synergy factor  was  used  for 
2021 ,  and  a  0.90  dis-synergyfactor  was 
used  for  2024  and  2027.192  RIA  Chapter 
2.7.4  provides  details  on  the  “P- 
formula”  and  an  explanation  for  how 
the  d is -synergy factors  were  determined. 
Some  commenters  argued  that  use  of  a 
single  dis-synergyfactor  for  all 
technologies  is  inappropriate.  While  we 


187  Environmental  Defense  Fund,  Greenhouse  Gas 
Emission  and  Fuel  Efficiency  Standards  for 
Medium-Dutyand  Heavy -DutyEngines  and 
Vehicles — Phase  2 — Notice  of  Data  Availability,” 
Docket:  ID  No.  EPA-HG-OAR-2014-0817,  October 
1,  2015. 

188  Daimler  Trucks  North  America,  Navistar,  Inc, 
Paccar  Inc,  and  Volvo  Group,”  Green  house  Gas 
Emission  and  Fuel  Efficiency  Standards  for 
Medium-Dutyand  Heavy -DutyEngines  and 
Vehicles — Phase  2 — Notice  of  Data  Availability,” 
Docket:  ID  No.  EPA-HG-OAR-2014-0817,  April  1, 
2016. 


agree  that  it  would  be  preferable  to  have 
a  more  detailed  analysis  of  the  dis- 
synergy  between  each  pair  or  group  of 
technologies,  we  do  not  have  the 
information  necessary  to  conduct  such 
an  analysis,  in  the  absence  of  such 
information,  the  simple  single  value 
approach  is  a  reasonable  approximation. 
Moreover,  we  note  that  the  degree  of 
dis-synergyis  sufficiently  small  to  make 
the  impact  of  any  errors  on  the  resulting 
standards  negligible. 

Figure  11.3  2018  HHD  Figure  11.4  are 
the  samples  of  the  HHD  engine  fuel 
maps  used  for  the  agencies’  MY  2018 


189  Navistar,  Inc.,  Greenhouse  Gas  Emission  and 
Fuel  Efficiency  Standards  for  Medium-Dutyand 
Heavy -DutyEngines  and  Vehicles — Phase  2 — 
Notice  of  Data  Availability,”  Docket:  ID  No.  EPA- 
H G-O A R-20 1 4-08 1 7,  April  1,  2016. 

190  Daimler  Trucks  North  America  LLC,  Detroit 
Diesel  Corporation,  Greenhouse  Gas  Emission  and 
Fuel  Efficiency  Standards  for  Medium-Dutyand 
Heavy -DutyEngines  and  Vehicles — Phase  2 — 
Notice  of  Data  Availability,”  Docket:  ID  No.  EPA- 
H  G-O  A  R-20 1 4-08 1 7,  April  1,  2016. 


baseline  engine  and  MY  2027  sleeper 
cab  engine  for  tractors.  As  can  be  seen 
from  these  two  figures,  the  torque  curve 
shapes  are  different.  This  is  because 
engine  down  speeding  optimization  for 
the  SET  is  taken  into  consideration, 
where  the  engine  peak  torque  is 
increased  and  the  engine  speed  is 
shifted  to  lower  speed.  Ail  maps  used 
by  GEM  for  all  vehicles  are  shown  in 
Chapter  2.7  of  the  RIA. 


191  California  Air  Resources  Board  (CARB), 
Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium-and  Heavy -DutyEngines 
and  Vehicles — Phase  2  (Docket  ID  No.  EPA-HG- 
OA R-20 14-0827  and  Docket  ID  No.  NHTSA-2014- 
0132). 

192  As  used  in  the  agencies’  analyses,  dis-synergy 
factors  less  than  one  reflect  dis-synergybetween 
technologies  that  reduce  the  overall  effectiveness, 
while  dis-synergyfactors  greater  than  one  would 
indicate  synergy  that  improves  the  overall 
effectiveness. 
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Figure  II.3  2018  HMD  Baseline  Engine  Fuel  Map. 


Figure  11.4  2027  HHD  Engine  Fuel  Map  for  a  Sleeper  Cab  Tractor  Vehicle. 


(ix)  Technology  Packages  for  Diesel 
Engines  Installed  in  Vocational  Vehicles 

For  diesel  engines  (and  other 
compression- ignitionengines)  used  in 
vocational  vehicles,  the  MY  2021 
standards  will  require  engine 
manufacturers  to  achieve,  on  average,  a 
2.3  percent  reduction  in  fuel 


consumption  and  C02  emissions  beyond 
the  Phase  2  FTP  baselines.  Beginning  in 
MY  2024,  the  agencies  are  requiring  a 
3.6  percent  reduction  in  fuel 
consumption  and  C02  emissions  beyond 
the  Phase  2  FTP  baselines  for  all  diesel 
engines  including  LHD,  MHD,  and 
HHD,  and  beginning  in  MY  2027  this 
increases  to  4.2  percent,  on  average.  The 


agencies  have  based  these  FTP 
standards  on  the  performance  of 
reduced  parasitic  and  friction  losses, 
i  m  p roved  after  -  treatmen  t , combust  i  on 
optimization,  superchargers  and 
variable  geometry  turbochargers, 
physics  model -basedcontrols,  improved 
EGR  pressure  drop,  and  variable  valve 
timing  (only  in  LHD  and  MHD  engines). 
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The  percent  reduction  for  the  MY  2021, 
MY  2024,  and  MY  2027  standards  is 
based  on  the  combination  of  technology 
effectiveness  and  the  respective  market 
adoption  rates  projected. 

Most  of  the  potential  engine 
technologies  discussed  previously  for 
tractor  engines  can  also  be  applied  to 
vocational  engines.  However,  neither  of 
the  waste  heat  technologies,  Rankine 
cycle  nor  turbo-compound, are  likely  to 
be  applied  to  vocational  engines 
because  they  are  less  effective  under 
transient  operation,  which  is  weighted 
more  heavily  for  all  of  the  vocational 
sub-categories.Given  the  projected  cost 
and  complexity  of  such  systems,  we 
believe  that  for  the  Phase  2  time  frame 
manufacturers  will  focus  their  WHR 
development  work  on  tractor 
applications  (which  will  have  better 
payback  for  operators),  rather  than  on 
vocational  applications,  in  addition,  the 


benefits  due  to  engine  downsizing, 
which  can  be  realized  in  some  tractor 
engines,  may  not  be  realized  at  all  in  in 
the  vocational  sector,  again  because  this 
control  technology  produces  few 
benefits  under  transient  operation. 

One  of  the  most  effective  technologies 
for  vocational  engines  is  the 
optimization  of  transient  controls  with 
physics  model  based  control,  which 
would  replace  current  look-uptable 
based  controls.  These  are  described 
more  in  detail  in  Chapter  2.3  of  the  RIA. 
We  project  that  more  advanced  transient 
controls,  including  different  levels  of 
model  based  control,  discussed  in 
Chapter  2.3  of  the  RIA,  would  continue 
to  progress  and  become  more  broadly 
applicable  throughout  the  Phase  2 
timeframe. 

Other  effective  technologies  include 
parasitic  load/friction  reduction,  as  well 
as  improvements  to  combustion,  air 


handling  systems,  turbochargers,  and 
after -treatmentsystems.  Table  11-8 
below  lists  those  potential  technologies 
together  with  the  agencies5  projected 
market  penetration  rates  for  vocational 
engines.  Again,  similar  to  tractor 
engines,  the  technology  reduction  and 
market  penetration  rates  are  estimated 
by  combining  manufacturer-submitted 
confidential  business  information, 
together  with  estimates  reflecting  the 
agencies5  judgment,  which  is  informed 
by  historical  trends  in  the  market 
adoption  of  other  fuel  efficiency 
improving  technologies.  The  reduction 
values  shown  as  “percent  reduction55 
are  relative  to  the  Phase  2  FTP 
baselines,  which  are  shown  in  Table  II- 
3.  The  overall  reductions  combine  the 
technology  reduction  values  with  their 
market  adoption  rates.  The  same  set  of 
the  dis-synergyfactors  as  the  tractor  are 
used  for  MY  2021, 2024,  and  2027. 


Table  11-8— Projected  Vocational  Engine  Technologies  and  Reduction 


Technology 

Percent 

reduction 

2020-2027 

Market 

penetration 

2021 

(%) 

Market 

penetration 

2024 

(%) 

Market 

penetration 

2027 

(%) 

Model  based  control  . 

2.0 

25 

30 

40 

Parasitic/Friction  . 

1.5 

60 

90 

100 

EGR/AirAA/T/Turbo  . 

1.0 

60 

90 

100 

Improved  AT  . 

0.5 

30 

60 

100 

Combustion  Optimization  . 

1.0 

60 

90 

100 

Weighted  reduction  (%)-L/M/HHD  . 

2.3 

3.6 

4.2 

Figure  1 1 .5  is  a  sample  of  a  201 8 
base!  i  ne  eng  i  ne  fuel  map  for  a  M  H  D 
vocational  engine. 


Figure  11.5  2018  MHO  engine  fuel  map 
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(x)  Summary  of  the  Agencies’  Analysis 
of  the  Feasibility  of  the  Diesel  Engine 
Standards 

The  HD  Phase  2  standards  are  based 
on  projected  adoption  rates  for 
technologies  that  the  agencies  regard  as 
the  maximum  feasible  for  purposes  of 
EISA  section  32902  (k)  and  appropriate 
under  CAA  section  202(a)  based  on  the 
technologies  discussed  above  and  in 
Rl  A  Chapter  2.  The  agencies  believe 
these  technologies  can  be  adopted  at  the 
estimated  rates  for  these  standards 
within  the  lead  time  provided,  as 
discussed  in  Rl  A  Chapter  2.7.  The  2021 
and  2024  MY  standards  are  phase-  in 
standards  on  the  path  to  the  2027  MY 
standards,  and  these  earlier  standards 
were  developed  using  less  aggressive 
application  rates  and  therefore  have 
lower  technology  package  costs  than  the 
2027  MY  standards. 

As  described  in  Section  ii.D.(2)(d) 
below,  the  costs  to  comply  with  these 
standards  are  estimated  to  range  from 
$275  to  $1,579  per  engine.  This  is 
slightly  higher  than  the  costs  for  Phase 
1 ,  which  were  estimated  to  be  $234  to 
$1,091  per  engine.  Although  the 
agencies  did  not  separately  determine 
fuel  savings  or  emission  reductions  due 
to  the  engine  standards  apart  from  the 
vehicle  program,  it  is  expected  that  the 
fuel  savings  will  be  significantly  larger 
than  these  costs,  and  the  emission 
reductions  will  be  roughly  proportional 
to  the  technology  costs  when  compared 
to  the  corresponding  vehicle  program 
reductions  and  costs.  Thus,  we  regard 
these  standards  as  cost- effect ive.Th is  is 
true  even  without  considering  payback 
period.  The  phase- in2021  and  2024  MY 
standards  are  less  stringent  and  less 
costly  than  the  2027  MY  standards. 
Given  that  the  agencies  believe  these 
standardsare  technologically  feasible, 
are  highly  cost  effective,  and  highly  cost 
effective  when  accounting  for  the  fuel 
savings,  and  have  no  apparent  adverse 
potential  impacts  (e.g.,  there  are  no 
projected  negative  impacts  on  safety  or 
vehicle  utility),  they  appear  to  represent 
a  reasonable  choice  under  section  202(a) 
of  the  CAA  and  the  maximum  feasible 
under  NHTSA’s  EISA  authority  at  49 
U.S.C.  32902(k)(2). 

(b)  Basis  for  Continuing  the  Phase  1 
Spark- IgnitedEngine  Standard 

For  gasoline  vocational  engines,  we 
are  not  adopting  more  stringent  engine 
standards.  Today  most  SI  -  powered 
vocational  vehicles  are  sold  as 
incomplete  vehicles  by  a  vertically 
integrated  chassis  manufacturer,  where 
the  incomplete  chassis  shares  most  of 
the  same  technology  as  equivalent 
complete  pickups  or  vans,  including  the 


powertrain.  Another,  even  less  common 
way  that  Sl-poweredvocational  vehicles 
are  built  is  by  a  non-integratedchassis 
manufacturer  purchasing  an  engine 
from  a  company  that  also  produces 
complete  and/or  incomplete  HD  pickup 
trucks  and  vans.  Gasoline  engines  used 
in  vocational  vehicles  are  generally  the 
same  engines  as  are  used  in  the 
complete  HD  pickups  and  vans  in  the 
Class  2b  and  3  weight  categories, 
although  the  operational  demands  of 
vocational  vehicles  often  require  use  of 
the  largest,  most  powerful  SI  engines,  so 
that  some  engines  fitted  in  complete 
pickups  and  vans  are  not  appropriate  for 
use  in  vocational  vehicles.  Given  the 
relatively  small  sales  volumes  for 
gasoline-fueledvocational  vehicles, 
manufacturers  typically  cannot  afford  to 
invest  significantly  in  developing 
separate  technology  for  these  engines. 

The  agencies  received  many 
comments  suggesting  that  technologies 
be  applied  to  increase  the  stringency  of 
the  SI  engine  standard.  These  comments 
were  essentially  misplaced,  since  the 
agencies  already  had  premised  the 
Phase  1  SI  MY  2016  FTP  engine 
standards  on  100  percent  adoption  of 
these  technologies.  The  commenters 
thus  did  not  identify  any  additional 
engine  technologies  that  the  agencies 
did  not  already  consider  and  account  for 
in  setting  the  MY  2016  FTP  engine 
standard.  Therefore,  the  Phase  1  SI 
engine  FTP  standard  for  these  engines 
will  remain  in  place.  However,  as  noted 
above,  projected  engine  improvements 
are  being  reflected  in  the  stringency  of 
the  vehicle  standard  for  the  vehicle  in 
which  the  engine  will  be  installed.  In 
part  this  is  because  the  GEM  cycles 
result  in  very  different  engine  operation 
than  what  occurs  when  an  engine  is  run 
over  the  engine  FTP  cycle.  We  believe 
that  certain  technologies  will  show  a 
fuel  consumption  and  C02  emissions 
reduction  during  GEM  cycles  that  do 
not  occur  over  the  engine  FTP.  We 
received  comments  on  engine 
technologies  that  can  be  recognized  over 
the  GEM  vehicle  cycles.  As  a  result,  the 
Phase  2  gasoline-fueledvocational 
vehicle  standards  are  predicated  on 
adoption  of  advanced  engine  friction 
reduction  and  cylinder  deactivation.  To 
the  extent  any  SI  engines  do  not 
incorporate  the  projected  engine 
technologies,  manufacturers  of  SI  - 
powered  vocational  vehicles  would 
need  to  achieve  equivalent  reductions 
from  some  other  vehicle  technology  to 
meet  the  vehicle  standards.  See  Section 
V.C  of  this  Preamble  for  a  description  of 
how  we  applied  these  technologies  to 
develop  the  vocational  vehicle 
standards.  See  Section  VI. C  of  this 


Preamble  for  a  description  of  the  Si 
engine  technologies  that  have  been 
considered  in  developing  the  HD  pickup 
truck  and  van  standards. 

(c)  Engine  Improvements  Projected  for 
Vehicles  Over  the  GEM  Duty  Cycles 

As  part  of  the  certification  process  for 
the  Phase  2  vehicle  standards,  tractor 
and  vocational  vehicle  manufacturers 
will  need  to  represent  their  vehicles’ 
actual  engines  in  GEM.  Although  the 
vehicle  standards  recognize  the  same 
engine  technologies  as  the  separate 
engine  standards,  each  have  different 
test  procedures  for  demonstrating 
compliance.  As  explained  earlier  in 
Section  ll.D.(l),  compliance  with  the 
tractor  separate  engine  standards  is 
determined  from  a  composite  of  the 
Supplemental  Engine  Test  (SET) 
procedure’s  13  steady  -stateoperating 
points.  Compliance  with  the  vocational 
vehicle  separate  engine  standards  is 
determined  over  the  Federal  Test 
Procedure’s  (FTP)  transient  engine  duty 
cycle.  In  contrast,  compliance  with  the 
vehicle  standards  is  determined  using 
GEM,  which  calculates  composite 
results  over  a  combination  of  55  mph, 

65  mph,  ARB  Transient  and  idle  vehicle 
cycles.  Each  of  these  duty  cycles 
emphasize  different  engine  operating 
points;  therefore,  they  can  each 
recognize  certain  technologies 
differently.  Hence,  these  engine 
improvements  can  be  readily  recognized 
in  GEM  and  appropriately  reflected  in 
the  stringency  of  the  vehicle  standards. 

It  is  important  to  note,  however,  that  the 
tractor  vehicle  standards  presented  in 
Section  111  project  that  some  (but  not  all) 
tractor  engines  will  achieve  greater 
reductions  than  required  by  the  engine 
standards.  This  was  reflected  in  the 
agencies’  feasibility  analysis  using 
projected  engine  fuel  maps  that 
represent  engines  having  fuel  efficiency 
better  than  what  is  required  by  the 
engine  standards.  Similarly,  the 
vocational  vehicle  standards  in 
presented  in  Section  V  project  that  the 
average  vocational  engine  will  achieve 
greater  reductions  than  required  by  the 
engine  standards.  These  additional 
reductions  are  recognized  by  GEM  and 
are  reflected  in  the  stringency  of  the 
respective  vehicle  standards. 

Our  first  step  in  aligning  our  engine 
technology  assessment  at  both  the 
engine  and  vehicle  levels  was  to 
separately  identify  how  each  technology 
impacts  performance  at  each  of  the  1 3 
individual  test  points  of  the  SET  steady - 
state  engine  duty  cycle.  For  example, 
engine  friction  reduction  technology  is 
expected  to  have  the  greatest  impact  at 
the  highest  engine  speeds,  where 
frictional  energy  losses  are  the  greatest. 
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As  another  example,  turbocharger 
technology  is  generally  optimized  for 
best  efficiency  at  stead y-statecruise 
vehicle  speed.  For  an  engine,  this  is 
near  its  lower  peak-torquespeed  and  at 
a  moderately  high  load  that  still  offers 
sufficient  torque  reserve  to  climb 
modest  road  grades  without  frequent 
transmission  gear  shifting.  The  agencies 
also  considered  the  combination  of 
certain  technologies  causing  dis- 
synergies  with  respect  to  engine 
efficiency  at  each  of  these  test  points. 
See  Ri  A  Chapter  2.3  and  2.7  for  further 
details.  Chapter  2.8  and  2.9  of  the  RIA 
details  how  the  engine  fuel  maps  are 
created  for  both  tractor  and  vocational 
vehicles  used  for  GEM  as  the  default 
engine  fuel  maps. 

(d)  Engine  Technology  Package  Costs  for 
Tractor  and  Vocational  Engines  (and 
Vehicles) 

As  described  in  Chapters  2  and  7  of 
the  RIA,  the  agencies  estimated  costs  for 
each  of  the  engine  technologies 
discussed  here.  All  costs  are  presented 
relative  to  engines  projected  to  at  least 
comply  with  the  model  year  2017 
standards — i.e.,  relative  to  our  Phase  2 
baseline  engines.  Note  that  we  are  not 
presenting  any  costs  for  gasoline 
engines  (SI  engines)  in  this  section 
because  we  are  not  changing  the  SI 
engine  standards.  However,  we  are 
including  a  cost  for  additional  engine 
technology  as  part  of  the  vocational 
vehicle  analysis  in  Section  V.C.2.(e) 

(and  appropriately  so,  since  those 
engine  improvements  are  reflected  in 
the  stringency  of  the  vocational  vehicle 
standard). 


Our  engine  cost  estimates  include  a 
separate  analysis  of  the  incremental  part 
costs,  research  and  development 
activities,  and  additional  equipment. 

Our  general  approach  used  elsewhere  in 
this  action  (for  HD  pickup  trucks, 
gasoline  engines,  Class  7  and  8  tractors, 
and  Class  2b-8  vocational  vehicles) 
estimates  a  direct  manufacturing  cost  for 
a  part  and  marks  it  up  based  on  a  factor 
to  account  for  indirect  costs.  See  also  75 
FR  25376.  We  believe  that  approach  is 
appropriate  when  compliance  with  the 
standards  is  achieved  generally  by 
installing  new  parts  and  systems 
purchased  from  a  supplier.  In  such  a 
case,  the  supplier  is  conducting  the  bulk 
of  the  research  and  development  on  the 
new  parts  and  systems  and  including 
those  costs  in  the  purchase  price  paid 
by  the  original  equipment  manufacturer. 
Consequently,  the  indirect  costs 
incurred  by  the  original  equipment 
manufacturer  need  not  reflect 
significant  cost  to  cover  research  and 
development  since  the  bulk  of  that  effort 
is  already  completed.  For  the  MHD  and 
HHD  diesel  engine  segment,  however, 
the  agencies  believe  that  OEMs  will 
incur  costs  not  associated  with  the 
purchase  of  parts  or  systems  from 
suppliers  or  even  the  production  of  the 
parts  and  systems,  but  rather  the 
development  of  the  new  technology  by 
the  original  equipment  manufacturer 
itself.  Therefore,  the  agencies  have 
directly  estimated  additional  indirect 
costs  to  account  for  these  development 
costs.  The  agencies  used  the  same 
approach  in  the  Phase  1  HD  rule.  EPA 
commonly  uses  this  approach  in  cases 


where  significant  investments  in 
research  and  development  can  lead  to 
an  emission  control  approach  that 
requires  no  new  hardware.  For  example, 
combustion  optimization  may 
significantly  reduce  emissions  and  cost 
a  manufacturer  millions  of  dollars  to 
develop  but  would  lead  to  an  engine 
that  is  no  more  expensive  to  produce. 

Usi  ng  a  bi  1 1  of  materials  approach 
would  suggest  that  the  cost  of  the 
emissions  control  was  zero  reflecting  no 
new  hardware  and  ignoring  the  millions 
of  dollars  spent  to  develop  the  improved 
combustion  system.  Details  of  the  cost 
analysisare  included  in  the  RIA  Chapter 
2.7.  To  reiterate,  we  have  used  this 
different  approach  because  the  MHD 
and  HHD  diesel  engines  are  expected  to 
comply  in  part  via  technology  changes 
that  are  not  reflected  in  new  hardware 
but  rather  reflect  knowledge  gained 
through  laboratory  and  real  world 
testing  that  allows  for  improvements  in 
control  system  calibrations — changes 
that  are  more  difficult  to  reflect  through 
direct  costs  with  indirect  cost 
multipliers.  Note  that  these  engines  are 
also  expected  to  incur  new  hardware 
costs  as  shown  in  Table  11-9  through 
Table  11-12.  EPA  also  developed  the 
incremental  piece  cost  for  the 
components  to  meet  each  of  the  2021 
and  2024  standards.  The  costs  shown  in 
Table  11-13  include  a  low  complexity 
ICM  of  1.15  and  assume  the  flat -portion 
of  the  learning  curve  is  applicable  to 
each  technology. 

(i)  T ractor  Engine  Package  Costs 


Table  11-9— MY  2021  Tractor  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


Medium  HD 

Heavy  HD 

After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

$7 

$7 

Valve  Actuation  . 

84 

84 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management)  . 

3 

3 

Turbocharger  (improved  efficiency) . 

9 

9 

Turbo  Compounding  . 

51 

51 

EGR  Cooler  (improved  efficiency)  . 

2 

2 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

44 

44 

Oil  Pump  (optimized)  . 

2 

2 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation)  . 

2 

2 

Fuel  Rail  (higher  working  pressure)  . 

5 

5 

Fuel  Injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

5 

5 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

1 

1 

Valve  train  (reduced  friction,  roller  tappet)  . 

39 

39 

Waste  Heat  Recovery . 

71 

71 

“Right  sized”  engine  . 

¥41 

¥41 

Total  . 

284 

284 

Note:  “Right  sized”  diesel  engine  is  a  smaller,  less  costly  engine  than  the  engine  it  replaces. 
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Table  11-10— MY  2024  Tractor  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

Valve  Actuation  . 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management) 

Turbocharger  (improved  efficiency) . 

Turbo  Compounding  . 

EGR  Cooler  (improved  efficiency)  . 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

Oil  Pump  (optimized)  . 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation) 

Fuel  Rail  (higher  working  pressure)  . 

Fuel  Injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

Valve  train  (reduced  friction,  roller  tappet)  . 

Waste  Heat  Recovery . 

“Right  sized”  engine  . 

Total  . 


Medium  HD 

Heavy  HD 

$14 

$14 

169 

169 

6 

6 

17 

17 

93 

93 

3 

3 

85 

85 

4 

4 

4 

4 

9 

9 

10 

10 

3 

3 

77 

77 

298 

298 

¥82 

¥82 

712 

712 

Note:  “Right  sized”  diesel  engine  is  a  smaller,  less  costly  engine  than  the  engine  it  replaces. 


Table  11-11— MY  2027  Tractor  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

Valve  Actuation  . 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management) 

Turbocharger  (improved  efficiency) . 

Turbo  Compounding  . 

EGR  Cooler  (improved  efficiency)  . 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

Oil  Pump  (optimized)  . 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation) 

Fuel  Rail  (higher  working  pressure)  . 

Fuel  Injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

Valve  train  (reduced  friction,  roller  tappet)  . 

Waste  Heat  Recovery . 

“Right  sized”  engine  . 

Total  . 


Medium  HD 

Heavy  HD 

$15 

$15 

172 

172 

6 

6 

17 

17 

89 

89 

3 

3 

85 

85 

4 

4 

4 

4 

9 

9 

10 

10 

3 

3 

77 

77 

1,208 

1,208 

¥123 

¥123 

1,579 

1,579 

Note:  “Right  sized”  diesel  engine  is  a  smaller,  less  costly  engine  than  the  engine  it  replaces. 


(ii)  Vocational  Diesel  Engine  Package 
Costs 


Table  11-12— MY  2021  Vocational  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

$8 

$8 

$8 

Valve  Actuation  . 

93 

93 

93 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management)  . 

6 

3 

3 

Turbocharger  (improved  efficiency) . 

10 

10 

10 

EGR  Cooler  (improved  efficiency)  . 

2 

2 

2 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

58 

58 

58 

Oil  Pump  (optimized)  . 

3 

3 

3 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation)  . 

3 

3 

3 

Fuel  Rail  (higher  working  pressure)  . 

8 

6 

6 

Fuel  injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

8 

6 

6 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

1 

1 

1 

Valve  train  (reduced  friction,  roller  tappet)  . 

70 

52 

52 

Model  Based  Controls  . 

29 

29 

29 

Total  . 

298 

275 

275 
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Table  11-13— MY  2024  Vocational  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

$14 

$14 

$14 

Valve  Actuation  . 

160 

160 

160 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management)  . 

10 

6 

6 

Turbocharger  (improved  efficiency) . 

16 

16 

16 

EGR  Cooler  (improved  efficiency)  . 

3 

3 

3 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

81 

81 

81 

Oil  Pump  (optimized)  . 

4 

4 

4 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation)  . 

4 

4 

4 

Fuel  Rail  (higher  working  pressure)  . 

11 

9 

9 

Fuel  injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

13 

10 

10 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

2 

2 

2 

Valve  train  (reduced  friction,  roller  tappet)  . 

97 

73 

73 

Model  Based  Controls  . 

32 

32 

32 

Total  . 

446 

413 

413 

Table  11-14— MY  2027  Vocational  Diesel  Engine  Component  Costs  Inclusive  of  Indirect  Cost  Markups  and 

Adoption  Rates 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

After-treatment  system  (improved  effectiveness  SCR,  dosing,  DPF)  . 

$15 

$15 

$15 

Valve  Actuation  . 

172 

172 

172 

Cylinder  Head  (flow  optimized,  increased  firing  pressure,  improved  thermal  management)  . 

10 

6 

6 

Turbocharger  (improved  efficiency) . 

17 

17 

17 

EGR  Cooler  (improved  efficiency)  . 

3 

3 

3 

Water  Pump  (optimized,  variable  vane,  variable  speed)  . 

85 

85 

85 

Oil  Pump  (optimized)  . 

4 

4 

4 

Fuel  Pump  (higher  working  pressure,  increased  efficiency,  improved  pressure  regulation)  . 

4 

4 

4 

Fuel  Rail  (higher  working  pressure)  . 

11 

9 

9 

Fuel  injector  (optimized,  improved  multiple  event  control,  higher  working  pressure)  . 

14 

10 

10 

Piston  (reduced  friction  skirt,  ring  and  pin)  . 

3 

3 

3 

Valve  train  (reduced  friction,  roller  tappet)  . 

102 

77 

77 

Model  Based  Controls  . 

41 

41 

41 

Total  . 

481 

446 

446 

(e)  Feasibility  of  Additional  Engine 
Improvements 

While  the  agencies’  technological 
feasibility  analysis  for  the  engine 
standards  focuses  on  what  is  achievable 
for  existing  engine  platforms,  we 
recognize  that  it  could  be  possible  to 
achieve  greater  reductions  by  designing 
entirely  new  engine  platforms.  Unlike 
existing  platforms,  which  are  limited 
with  respect  to  peak  cylinder  pressures 
(precluding  certain  efficiency 
improvements),  new  platforms  can  be 
designed  to  have  higher  cylinder 
pressure  than  today’s  engines.  New 
designs  are  also  better  able  to 
incorporate  recent  improvements  in 
materialsand  manufacturing,  as  well  as 
other  technological  developments. 
Considered  together,  it  is  likely  that  a 
new  engine  platform  could  be  about  2 
percent  better  than  engines  using  older 
platforms.  Moreover,  the  agencies  have 
seen  CB!  data  that  suggests 
improvement  of  more  than  3  percent  are 


possible.  However,  because  designing 
and  producing  a  new  engine  platform 
requires  hundreds  of  millions  of  dollars 
in  capital  investment  and  significant 
lead  time  for  research  and  development, 
it  would  not  be  appropriate  to  project 
that  each  engine  manufacturer  could 
complete  a  complete  redesign  of  all  of 
its  engines  within  the  Phase  2  time 
frame.  Unlike  light-duty, heavy-duty 
sales  volumes  are  not  large  enough  to 
support  short  redesign  cycles.  Asa 
result,  it  can  take  20  years  for  a 
manufacturer  to  generate  the  necessary 
return  on  the  investment  associated 
with  an  engine  redesign.  Forcing  a 
manufacturer  to  redesign  its  engines 
prematurely  could  easily  result  in 
significant  financial  strain  on  a 
company. 

On  the  other  hand,  how  far  the 
various  manufacturers  are  into  their 
design  cycles  suggests  that  one  or  more 
manufacturers  will  probably  introducea 
new  engine  platform  during  the  Phase  2 


time  frame.  This  would  not  enable  other 
engine  manufacturers  to  meet  more 
stringent  standards,  and  thus  it  would 
not  be  an  appropriate  basis  to  justify 
more  stringent  engine  standards  (and 
certainly  not  engine  standards  reflecting 
100  percent  use  of  technologies 
premised  on  existence  of  new 
platforms).  However,  the  availability  of 
some  more  efficient  engines  on  the 
market  will  provide  the  opportunity  for 
vehicle  manufacturers  to  lower  their 
average  fuel  consumption  as  measured 
by  GEM.  Vehicle  manufacturers  can  use 
a  mix  of  newer  and  older  engine  designs 
to  achieve  an  average  engine 
performance  significantly  better  than 
what  is  required  by  the  engine 
standards.  Thus,  the  vehicle  standards 
can  reflect  engine  platform 
improvements  (which  are  amenable  to 
measurement  in  GEM),  without 
necessarily  forcing  each  manufacturer  to 
achieve  these  additional  reductions, 
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which  may  be  achievable  only  for  new 
engine  platforms. 

As  discussed  in  Section  HLD.(1)(b)(i), 
the  agencies  project  that  at  least  one 
engine  manufacturer  (and  possibly 
more)  will  have  completed  a  redesign 
for  tractor  engines  by  2027. 

Accordingly,  we  project  that  50  percent 
of  tractor  engines  in  2027  will  be 
redesigned  engines  and  be  1 .6  percent 
more  efficient  than  required  by  the 
engine  standards,  so  the  average  engine 
would  be  0.8  percent  better.  However, 
we  could  have  projected  the  same 
overall  improvement  by  projecting  25 
percent  of  engine  getting  3.2  percent 
better.  Based  on  the  CBi  information 
available  to  us,  we  believe  projecting  a 
0.8  percent  improvement  is  reasonable, 
but  may  be  somewhat  conservative. 

Adding  this  0.8  percent  improvement 
to  the  5.1  percent  reduction  required  by 
the  standards  means  we  project  the 
average  2027  tractor  engine  would  be 
5.9  percent  better  than  Phase  1 .  Because 
engine  improvements  for  tractors  are 
applied  separately  for  day  cabs  and 
sleeper  cabs  in  the  vehicle  program,  we 
estimated  separate  improvements  for 
them  here.  Specifically,  we  project  a  5.4 
percent  reduction  for  day  cabs  and  a  6.4 
percent  reduction  in  fuel  consumption 
in  sleeper  cabs  beyond  Phase  1 .  it  is 
important  to  also  note  that 
manufacturers  that  do  not  achieve  this 
level  would  be  able  to  make  up  for  the 
difference  by  applying  one  of  the  many 
other  tractor  vehicle  technologies  to  a 
greater  extent  than  we  project,  or  to 
achieve  greater  reductions  by 


optimizing  technology  efficiency 
further.  We  are  not  including  the  cost  of 
developing  these  new  engines  in  our 
cost  analysis  because  we  believe  these 
engines  are  going  to  be  developed  due 
to  market  forces  (i.e.,  the  new  platform, 
already  contemplated)  rather  than  due 
to  this  rulemaking. 

We  are  making  a  similar  new  engine 
platform  projection  for  vocational 
vehicles.  This  is  because  many  of  tractor 
and  vocational  engines,  such  as  HHD, 
would  likely  share  the  same  engine 
hardware  with  the  exception  of  WHR.  In 
addition,  the  model  based  control 
discussed  in  Chapter  2.3  of  the  Ri  A 
could  integrate  engines  better  with 
transmissions  on  the  vehicle  side.  We 
believe  manufacturers  will  first  focus 
their  efforts  on  improving  tractor 
engines  but  still  believe  that  the  2027 
vocational  engine  will  be  significantly 
better  than  required  by  the  engine 
standards. 

(3)  EPA  Engine  Standards  for  N20 

EPA  will  continue  to  apply  the  Phase 
1  N20  engine  standard  of  0.10  g/bhp-hr 
and  a  0.02  g/bhp-hrdefauit 
deterioration  factor  to  the  Phase  2 
program.  EPA  adopted  the  cap  standard 
for  N20  as  an  engine- basedstandard 
because  the  agency  believes  that 
emissions  of  this  GHG  are 
technologically  related  solely  to  the 
engine,  fuel,  and  emissions  after- 
treatment  systems,  and  the  agency  is  not 
aware  of  any  influence  of  vehicle-  based 
technologies  on  these  emissions.  Note 
that  NHTSA  did  not  adopt  standards  for 
N20  because  these  emissions  do  not 


impact  fuel  consumption  in  a  significant 
way. 

In  the  proposal  we  considered 
reducing  both  the  standard  and 
deterioration  factor  to  0.05  and  0.01  g / 
bhp-hrrespectively  because  engines 
certified  in  model  year  2014  were 
generally  meeting  the  proposed 
standard.  We  also  explained  the  process 
behind  N20  formation  in  urea  SCR  after- 
treatment  systems  and  how  that  process 
could  be  optimized  to  elicit  additional 
N20  reductions.  80  FR  40203.  While  we 
have  seen  some  reductions  and  a  few 
increases  in  engine  family  certified  N20 
levels  across  the  2014,  2015,  and  2016 
model  years,  the  majority  have 
remained  unchanged. 

While  we  still  believe  that  further 
optimization  of  SCR  systems  is  possible 
to  reduce  N20  emissions,  as 
demonstrated  for  some  engine  families, 
we  do  not  know  to  what  extent  further 
optimization  can  be  achieved  given  the 
tradeoffs  required  to  meet  the  Phase  2 
C02  standards.  These  tradeoffs 
potentially  include  advancing  fuel 
injection  timing  to  reduce  C02 
emissions  resulting  in  an  increase  in 
NOx  emissions  at  the  engine  outlet 
before  the  after- treatment, increasing  the 
needed  NOx  reduction  efficiency  of  the 
SCR  system.  We  will  continue  to  assess 
N20  emissions  as  SCR  technology 
evolves  and  C02  emission  reductions 
phase  in,  and  we  will  revisit  the 
standard  at  a  later  date  to  further  control 
N20  emission.  This  will  likely  be 
included  in  the  upcoming  rule  to 
consider  more  stringent  NOx  standards. 
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Figure  II.7  EPA  2015  Certification  Database  N20  Emission  Results  for  24  Engines. 
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Figure  II. 8  EPA  2016  Certification  Database  N20  Emission  Results  for  24  Engines. 


(4)  EPA  Engine  Standards  for  Methane 

EPA  will  continue  to  apply  the  Phase 

1  methane  engine  standards  to  the  Phase 

2  program.  EPA  adopted  the  cap 
standards  for  CH4  (along  with  N20 
standards)  as  engine- basedstandards 
because  the  agency  believes  that 
emissions  of  this  GHG  are 
technologically  related  solely  to  the 
engine,  fuel,  and  emissions  after- 
treatment  systems,  and  the  agency  is  not 
aware  of  any  influence  of  vehicle -based 
technologies  on  these  emissions.  We  are 
applying  these  cap  standards  against  the 
FTP  duty-cyclebecause  the  FTP  cycle  is 
the  most  stringent  with  respect  to 
emissions  of  these  pollutants  and  we  do 
not  believe  that  a  reduction  is 
stringency  from  the  current  Phase  1 
standards  is  warranted.  Note  that 
NHTSA  did  not  adopt  standards  for  CH4 
(or  N20)  because  these  emissions  do  not 
impact  fuel  consumption  in  a  significant 
way. 

EPA  continues  to  believe  that 
manufacturers  of  most  engine 
technologies  will  be  able  to  comply  with 
the  Phase  1  CH4  standard  with  no 
technological  improvements.  We  note 
that  we  are  not  aware  of  any  new 
technologies  that  would  have  allowed 


us  to  adopt  more  stringent  standards  at 
this  time. 

(5)  Compliance  Provisions  and 
Flexibilities  for  Engine  Standards 

The  agencies  are  continuing  most  of 
the  Phase  1  compliance  provisions  and 
flexibilities  for  the  Phase  2  engine 
standards. 

(a)  Averaging,  Banking,  and  Trading 

The  agencies’  general  approach  to 
averaging  is  discussed  in  Section  I.  We 
did  not  propose  to  offer  any  new  or 
special  credits  to  engine  manufacturers 
to  comply  with  any  of  the  separate 
engine  standards.  Except  for  early 
credits,  the  agencies  are  retaining  all 
Phase  1  credit  flexibilities  and 
limitations  to  continue  for  use  in  the 
Phase  2  engine  program. 

As  discussed  below  and  as  proposed, 
EPA  is  changing  the  useful  life  for  LHD 
engines  for  GHG  emissions  from  the 
current  10  years/ 1 10,000  miles  to  15 
years/150,000  miles  to  be  consistent 
with  the  useful  life  of  criteria  pollutants 
recently  updated  in  EPA’s  Tier  3  rule, 
in  order  to  ensure  that  banked  credits 
maintain  their  value  in  the  transition 
from  Phase  1  to  Phase  2,  EPA  and 
NHTSA  are  adopting  the  proposed 
adjustment  factor  of  1 .36  (/'.e.,  150,000 


mile  -  110,000  miles)  for  credits  that  are 
carried  forward  from  Phase  1  to  the  MY 
2021  and  later  Phase  2  standards. 
Without  this  adjustment  factor  the 
change  in  useful  life  would  have 
effectively  resulted  in  a  discount  of 
banked  credits  that  are  carried  forward 
from  Phase  1  to  Phase  2,  which  is  not 
the  intent  of  the  change  in  the  useful 
life.  See  Sections  V  and  VI  for 
additional  discussion  of  similar 
adjustments  of  veh icle -  basedcred its. 

Finally,  the  agencies  are  limiting  the 
carryover  of  certain  Phase  1  engine 
credits  into  the  Phase  2  program.  As 
described  in  Section  ll.D.(2)  the 
agencies  made  adjustments  to  the  FTP 
baselines,  to  address  the  unexpected 
step-changeimprovement  in  engine  fuel 
consumption  and  C02  emissions.  The 
underlying  reasons  for  this  shift  are 
mostly  related  to  manufacturers 
optimizing  their  SCR  thermal 
management  strategy  over  the  FTP  in 
ways  that  we  (mistakenly)  thought  they 
already  had  in  MY  2010  (i.e.,  the  Phase 
1  baseline).  At  the  time  of  Phase  1  we 
had  not  realized  that  these 
improvements  were  not  already  in  the 
Phase  1  baseline.  This  issue  does  not 
apply  for  SET  emissions,  and  thus  only 
significantly  impacts  engines  certified 
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exclusively  to  the  FTP  standards  (rather 
than  both  FTP  and  SET  standards).  To 
prevent  manufacturers  from  diluting  the 
Phase  2  engine  program  with  credits 
generated  relative  to  this  incorrect 
baseline,  we  are  not  allowing  engine 
credits  generated  against  the  Phase  1 
FTP  standards  to  be  carried  over  into 
the  Phase  2  program. 

(b)  Changing  Global  Warming  Potential 
(GWP)  Values  in  the  Credit  Program  for 
CH4  and  N20 

The  Phase  1  rule  included  a 
compliance  flexibility  that  allowed 
heavy -dutymanufacturers  and 
conversion  companies  to  comply  with 
the  respective  methane  or  nitrous  oxide 
standards  by  means  of  over -comp  lying 
with  C02  standards  (40  CFR 
1036.705(d)).  The  heavy -dutyrules 
allow  averaging  only  between  vehicles 
or  engines  of  the  same  designated  type 
(referred  to  as  an  “averaging  set”  in  the 
rules).  Specifically,  the  Phase  1  heavy- 
duty  rulemaking  added  a  C02  credits 
program  which  allowed  heavy-duty 
engine  manufacturers  to  average  and 
bank  emission  credits  to  comply  with 
the  methane  and  nitrous  oxide 
requirements  after  adjusting  the  C02 
emission  credits  based  on  the  relative 
GWP  equivalents.  To  establish  the  GWP 
equivalents  used  by  the  C02  credits 
program,  the  Phase  1  rule  incorporated 
the  IPCC  Fourth  Assessment  Report 
GWP  values  of  25  for  CH4  and  298  for 
N20,  which  are  assessed  over  a  100  year 
lifetime. 

EPA  will  continue  this  provision  for 
Phase  2.  However,  since  the  Phase  1 
rule  was  finalized,  a  new  IPCC  report 
has  been  released  (the  Fifth  Assessment 
Report),  with  new  GWP  estimates.  This 
caused  us  to  look  again  at  the  relative 
GWP  equivalency  of  methane  and 
nitrous  oxide  and  to  seek  comment  on 
whether  the  methane  and  nitrous  oxide 
GWPs  used  to  establish  the  equivalency 
value  for  the  C02  Credit  program  should 
be  updated  to  those  established  by  IPCC 
in  its  Fifth  Assessment  Report.  80  FR 
40206.  The  Fifth  Assessment  Report 
provides  four  100  year  GWP  values  for 
methane  ranging  from  28  to  36  and  two 
100  year  GWP  values  for  nitrous  oxide, 
either  265  or  298. 

EPA  is  updating  the  GWP  value  to 
convert  C02  credits  for  use  against  the 
methane  standard.  We  are  using  a  GWP 
of  34  for  the  value  of  methane 
reductions  relative  to  C02  reductions. 
(The  GWP  remains  298  for  N20).  The 
use  of  this  new  methane  GWP  will  not 
begin  until  MY  2021,  when  the  Phase  2 
engine  standards  begin.  This  provides 
sufficient  lead  time  for  both  the  agencies 
and  manufacturers  to  update  systems, 
and  also  ensures  that  manufacturers 


would  be  able  make  any  necessary 
design  changes.  The  choice  of  when  to 
commence  use  of  this  GWP  value  for 
our  engines  standards  does  not 
prejudice  the  choice  of  other  GWP 
values  for  use  in  regulations  and  other 
purposes  in  the  near  term.  Further 
discussion  is  found  in  Section  XI.D.2.a. 

(c)  In-UseComplianceand  Useful  Life 

Consistent  with  section  202(a)(1)  and 
202(d)  of  the  CAA,  for  Phase  1 ,  EPA 
established  in -usestan da rds  for  heavy- 
duty  engines.  Based  on  our  assessment 
of  testing  variability  and  other  relevant 
factors,  we  established  in-usestandards 
by  adding  a  3  percent  adjustment  factor 
to  the  full  useful  lifeC02  emissions  and 
fuel  consumption  results  measured  in 
the  EPA  certification  process  to  address 
measurement  variability  inherent  in 
comparing  results  among  different 
laboratories  and  different  engines.  See 
40  CFR  part  1036.  The  agencies  are  not 
changing  this  for  Phase  2  SET  and  FTP 
engine  standard  compliance. 

In  Phase  1,  EPA  set  the  useful  life  for 
engines  and  vehicles  with  respect  to 
GHG  emissions  equal  to  the  respective 
useful  life  periods  for  criteria  pollutants. 
In  April  2014,  as  part  of  the  Tier  3  light- 
duty  vehicle  final  rule,  EPA  extended 
the  regulatory  useful  life  period  for 
criteria  pollutantsto  150,000  miles  or  15 
years,  whichever  comes  first,  for  Class 
2b  and  3  pickup  trucks  and  vans  and 
some  iight-dutytrucks  (79  FR  23414, 
April  28,  2014).  As  proposed,  EPA  is 
applying  the  same  useful  life  of  150,000 
miles  or  15  years  for  the  Phase  2  GHG 
standards  for  engines  primarily 
intended  for  use  in  vocational  vehicles 
with  a  GVWRat  or  below  19,500  lbs. 
NHTSA  will  use  the  same  useful  life 
val ues  as  EPA  for  al  I  heavy  -  duty 
vehicles. 

As  proposed,  we  will  continue  the 
regulatory  allowance  in  40  CFR 
1036.150(g)  that  allows  engine 
manufacturers  to  use  assigned 
deterioration  factors  (DFs)  for  most 
engines  without  performing  their  own 
durability  emission  tests  or  engineering 
analysis.  However,  the  engines  will  still 
be  required  to  meet  the  standards  in 
actual  use  without  regard  to  whether  the 
manufacturer  used  the  assigned  DFs. 
This  allowance  is  being  continued  as  an 
interim  provision  and  may  be 
discontinued  for  later  phases  of 
standards  as  more  information  becomes 
known.  Manufacturers  are  allowed  to 
use  an  assigned  additive  DF  of  0.0  g / 
bhp-hrfor  C02  emissions  from  any 
conventional  engine  (/.&,  an  engine  not 
including  advanced  or  off-cycle 
technologies).  Upon  request,  we  could 
allow  the  assigned  DF  for  C02  emissions 
from  engines  including  advanced  or  off- 


cycle  technologies,  but  only  if  we 
determine  that  it  would  be  consistent 
with  good  engineering  judgment.  We 
believe  that  we  have  enough 
information  about  in-useC02  emissions 
from  conventional  engines  to  conclude 
that  they  will  not  increase  as  the 
engines  age.  However,  we  lack  such 
information  about  the  more  advanced 
technologies.  For  technologies  such  as 
WHR  that  are  considered  advanced  in 
the  context  of  Phase  1 ,  but  would  be 
treated  as  a  more  ordinary  technology 
by  the  end  of  Phase  2,  we  plan  to  work 
with  manufacturers  to  determine  if 
using  the  assigned  zero  DF  would  be 
appropriate. 

(d)  Alternate  C02  Standards 

In  the  Phase  1  rulemaking,  the 
agencies  allowed  certification  to 
alternate  C02  engine  standards  in  model 
years  2014  through  2016.  This  flexibility 
was  intended  to  address  the  special  case 
of  needed  lead  time  to  implement  new 
standards  for  a  previously  unregulated 
pollutant.  Since  that  special  case  does 
not  apply  for  Phase  2,  we  are  not 
adopting  a  similar  flexibility  in  this 
rulemaking. 

(e)  Approach  to  Standards  and 
Compliance  Provisions  for  Natural  Gas 
Engines 

EPA  is  also  making  certain  clarifying 
changes  to  its  rules  regarding 
classification  of  natural  gas  engines. 

This  relates  to  standards  for  all 
emissions,  both  greenhouse  gases  and 
criteria  pollutants.  These  clarifying 
changes  are  intended  to  reflect  the 
status  quo,  and  therefore  should  not 
have  any  associated  costs. 

EPA  emission  standards  have  always 
applied  differently  for  gasoline -fueled 
and  diesel -fueledengines.  The 
regulations  in  40  CFR  part  86 
implement  these  distinctions  by 
dividing  engines  into  Otto-cycleand 
Diesel -cycletechnologies.  This 
approach  led  EPA  to  categorize  natural 
gas  engines  according  to  their  design 
history.  A  diesel  engine  converted  to 
run  on  natural  gas  was  classified  as  a 
diesel  -cycleengine;  a  gasoline  engine 
converted  to  run  on  natural  gas  was 
classified  as  an  Otto -cycleengine. 

The  Phase  1  rule  described  our  plan 
to  transition  to  a  different  approach, 
consistent  with  EPA’s  non -road 
programs,  in  which  we  divide  engines 
into  compression  -  ignitionand  spark - 
ignition  technologies  based  only  on  the 
thermodynamic  operating 
characteristics  of  the  engines.193 
However,  the  Phase  1  rule  included  a 
provision  allowing  us  to  continue  with 


193  See  40  CFR  1036.108. 
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the  historic  approach  on  an  interim 
basis. 

Under  the  existing  EPA  regulatory 
definitions  of  “compression  -  ignition” 
and  “spark- ignition, ”a  natural  gas 
engine  would  generally  be  considered 
compression  -  ignitionif  it  operates  with 
lean  air-fuelmixturesand  uses  a  pilot 
injection  of  diesel  fuel  to  initiate 
combustion,  and  would  generally  be 
considered  spark- ignitionif  it  operates 
with  stoichiometric  air-fuelmixtures 
and  uses  a  spark  plug  to  initiate 
combustion. 

EPA’s  basic  premise  here  is  that 
natural  gas  engines  performing  similar 
in -usefu notions  as  diesel  engines 
should  be  subject  to  similar  regulatory 
requirements.  The  compression -ignition 
emission  standards  and  testing 
requirements  reflect  the  operating 
characteristics  for  the  full  range  of 
heavy -dutyvehicles,  including 
substantial  operation  in  long-haul 
service  characteristic  of  tractors.  The 


spark  -  ignitionemission  standards  and 
testing  requirements  do  not  include 
some  of  those  provisions  related  to  use 
in  long- hau (service  or  other 
applications  where  diesel  engines 
predominate,  such  as  steady -state 
testing,  Not-to-Exceecfetandards,  and 
extended  useful  life.  We  believe  it 
would  be  inappropriate  to  apply  the 
spark- ignitionstandards  and 
requirements  to  natural  gas  engines  that 
are  being  used  in  applications  mostly 
served  by  diesel  engines  today.  We 
therefore  proposed  to  replace  the 
interim  provision  described  above  with 
a  differentiated  approach  to  certification 
of  natural  gas  engines  across  all  of  the 
EPA  standards — for  both  GHGs  and 
criteria  pollutants.  80  FR  40207.  Under 
the  proposed  amendment,  we  would 
require  manufacturers  to  divide  all  their 
natural  gas  engines  into  primary 
intended  service  classes,  as  we  already 
require  for  compression  -  ignition 
engines,  whether  or  not  the  engine  has 


features  that  otherwise  could  (in  theory) 
result  in  classification  as  Si  under  the 
current  rules.  We  proposed  that  any 
natural  gas  engine  qualifying  as  a 
medium  heavy -dutyengine  (19,500  to 
33,000  lbs.  GVWR)  or  a  heavy  heavy- 
duty  engine  (over  33,000  lbs.  GVWR) 
would  be  subject  to  all  the  emission 
standards  and  other  requirements  that 
apply  to  compression  -  ignitionengines. 
However,  based  on  comments,  we  are 
finalizing  this  change  only  for  heavy 
heavy -dutyengines.  Commenters 
identified  medium  heavy-duty 
applications  in  which  Si  alternative  fuel 
engines  compete  significantly  with 
gasoline  engines,  which  is  not 
consistent  with  the  premise  of  the 
proposal.  Thus,  we  are  not  finalizing  the 
proposed  change  for  medium  heavy- 
duty  engines. 

Table  11-15  describes  the  provisions 
that  apply  differently  for  compression - 
ignition  and  spark- ignitionengines: 


Table  11-15— Regulatory  Provisions  That  Are  Different  for  Compression-Ignition  and  Spark-Ignition 

Engines 


Provision 

Compression-ignition 

Spark-ignition 

Transient  duty  cycle . 

40  CFR  part  86,  Appendix  I,  paragraph  (f)(2)  cycle;  divide  by 

1 .12  to  de-normalize. 

40  CFR  part  86,  Appendix  I,  paragraph 
(f)(1)  cycle. 

Ramped-modal  test  (SET) . 

yes . 

no. 

NTE  standards  . 

yes . 

no. 

Smoke  standard . 

yes . 

no. 

Manufacturer-run  in-use  testing  . 

yes . 

no. 

ABT — pollutants  . 

NOXl  PM  . 

NOx,  NMHC. 

ABT — transient  conversion  factor  .. 

6.5  . 

6.3. 

ABT — averaging  set . 

Separate  averaging  sets  for  light,  medium,  and  heavy  HDDE 

One  averaging  set  for  all  SI  engines. 

Useful  life . 

110,000  miles  for  light  HDDE, a  185,000  miles  for  medium 
HDDE,  435,000  miles  for  heavy  HDDE. 

1 10,000  miles. a 

Warranty  . 

50,000  miles  for  light  HDDE,  100,000  miles  for  medium 
HDDE,  100,000  miles  for  heavy  HDDE. 

50,000  miles. 

Detailed  AECD  description  . 

yes . 

no. 

Test  engine  selection . 

highest  injected  fuel  volume  . 

most  likely  to  exceed  emission  standards. 

Note: 

aAs  proposed,  useful  life  for  light  heavy-duty  diesel  and  spark  ignition  engines  is  being  increased  to  150,000  miles  for  GHG  emissions,  but  re¬ 
mains  at  110,000  for  criteria  pollutant  emissions. 


The  onboard  diagnostic  requirements 
already  differentiate  requirements  by 
fuel  type,  so  there  is  no  need  for  those 
provisions  to  change  based  on  the 
considerations  of  this  section. 

We  are  not  aware  of  any  currently 
certified  engines  that  will  change  from 
compression  -  ignitionto  spark  -  ignition 
under  this  approach.  Nonetheless, 
because  these  proposed  changes  could 
result  in  a  change  in  standards  for 
engines  currently  under  development, 
we  believe  it  is  appropriate  to  provide 
additional  lead  time.  We  will  therefore 
continue  to  apply  the  existing  interim 
provision  through  model  year  2020. 194 


194  Section  202(a)(2),  applicable  to  emissions  of 
green  house  gases,  does  not  mandate  a  specific 
period  of  lead  time,  but  EPA  sees  no  reason  for  a 


Starting  in  model  year  2021,  all  the 
provisions  will  apply  as  described 
above  for  heavy  heavy -dutyengines. 
Manufacturers  will  not  be  permitted  to 
certify  any  engine  families  using 
carryover  emission  data  if  a  particular 
engine  model  switched  from 
compression -ignitionto  spark  -  ignition, 
or  vice  versa.  However,  as  noted  above, 
in  practice  these  vehicles  are  already 


different  compliance  date  here  for  GHGs  and 
criteria  pollutants.  This  is  also  true  with  respect  to 
the  closed  crankcase  emissions  discussed  in  the 
following  subsection.  Also,  as  explained  in  section 
I.E.i.e,  EPA  interprets  the  phrase  “classes  or 
categories  of  heavy  duty  vehicles  or  engines”  in 
CAA  section  202(a)(3)(C)  to  refer  to  categories  of 
vehicles  established  according  to  features  such  as 
their  engine  cycle  (spark-  ignitionor  compression  - 
ignition).!. 


being  certified  as  Cl  engines,  so  we  view 
these  changes  as  clarifications  ratifying 
the  current  status  quo. 

These  provisions  will  apply  equally  to 
engines  fueled  by  any  fuel  other  than 
gasoline  or  ethanol,  should  such  engines 
be  produced  in  the  future.  Given  the 
current  and  historic  market  for  vehicles 
above  33,000  lbs.  GVWR,  the  agencies 
believe  any  alternative-fueledvehicies 
in  this  weight  range  will  be  competing 
primarily  with  diesel  vehicles  and 
should  be  subject  to  the  same 
requirements  as  them.  See  Sections  XI 
and  XII  for  additional  discussion  of 
natural  gas  fueled  engines. 
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(f)  Crankcase  Emissions  From  Natural 
Gas  Engines 

EPA  proposed  to  require  that  all 
natural  gas- fuel edengines  have  closed 
crankcases,  rather  than  continuing  the 
provision  that  allows  venting  to  the 
atmosphere  all  crankcase  emissions 
from  all  compression-ignitionengines. 
80  FR  40208.  However,  EPA  is  not 
finalizing  the  proposed  requirement  at 
this  time. 

Open  crankcases  have  been  allowed 
as  long  as  these  vented  crankcase 
emissions  are  measured  and  accounted 
for  as  part  of  an  engine’s  tailpipe 
emissions.  This  allowance  has 
historically  been  in  place  to  address  the 
technical  limitations  related  to 
reci  rcu  (at  i ng  d  iesel  -  f ueledeng i  nes’ 
crankcase  emissions,  which  have  high 
PM  emissions,  back  into  the  engine’s  air 
intake.  High  PM  emissions  vented  into 
the  intake  of  an  engine  can  foul 
turbocharger  compressors  and  after 
cooler  heat  exchangers.  In  contrast, 
historically  EPA  has  mandated  closed 
crankcase  technology  on  all  gasoline 
fueled  engines  and  all  natural  gas  spark  - 
ignition  engines.195  The  inherently  low 
PM  emissions  from  these  engines  posed 
no  technical  barrier  to  a  closed 
crankcase  mandate.  However,  after 
considering  the  comments  on  this  issue, 
we  now  believe  that  there  are  practical 
reasons  why  we  should  not  close 
natural  gas  crankcases  without  also 
requiring  closed  crankcases  for  other 
compression -ign it ionengi nes.  Because 
current  natural  gas  engines  are  generally 
produced  from  diesel  engine  designs 
that  are  not  designed  to  operate  with 
closed  crankcases,  we  have  concerns 
that  sealing  the  crankcase  on  the  natural 
gas  versions  will  require  substantial 
development  effort,  and  the  seals  may 
not  function  properly.  Thus,  we  expect 
to  update  our  regulations  for  crankcase 
emissions  from  all  compression  ignition 
engines  at  the  same  time  in  a  future 
rulemaking. 

(g)  Compliance  Margins 

Some  commenters  suggested  that  the 
agencies  should  apply  a  compliance 
margin  to  confirmatory  and  SEA  test 
results  to  account  for  variability  of 
engine  maps  and  emission  tests. 
However,  EPA’s  past  practice  has  been 
to  base  the  standards  on  technology 
projections  that  assume  manufacturers 
will  apply  compliance  margins  to  their 
test  results  for  certification,  in  other 
words,  they  design  their  products  to 
have  emissions  below  the  standards  by 
some  small  margin  so  that  test-to-tesbr 
lab-to- lab/ariabi I ity  would  not  cause 


195  See  40  CFR  86.008-10(c). 


them  to  exceed  any  applicable 
standards.  Consequently,  EPA  has 
typically  not  set  standards  precisely  at 
the  lowest  levels  achievable,  but  rather 
at  slightly  higher  levels — expecting 
manufacturers  to  target  the  lower  levels 
to  provide  compliance  margins  for 
themselves.  The  agencies  have  applied 
this  approach  to  the  Phase  2  standards. 
Thus,  the  feasibility  and  cost  analyses 
reflect  the  expectation  that 
manufacturers  will  target  lower  values 
to  provide  compliance  margins. 

The  agencies  have  also  improved  the 
engine  test  procedures  and  compliance 
provisions  to  reduce  the  agencies’  and 
the  manufacturers’  uncertainty  of  engine 
test  results.  For  example,  in  the 
agencies’  confirmatory  test  procedures 
we  are  requiring  that  the  agencies  use 
the  average  of  at  least  three  tests  (i.e., 
the  arithmetic  mean  of  a  sample  size  of 
at  least  three  test  results)  for 
determining  the  values  of  confirmatory 
test  results  for  any  GEM  engine  fuel 
maps.  We  are  only  doing  this  for  GEM 
engine  fuel  maps  because  these  are 
relatively  new  tests,  compared  to  Phase 
1  testing  or  EPA’s  other  emissions 
standards.  Therefore,  this  provision 
does  not  apply  to  any  other  emissions 
testing.  For  all  other  emissions  testing 
besides  GEM  engine  fuel  maps  the 
agencies’  maintain  our  usual  convention 
of  utilizing  a  sample  size  of  one  for 
confirmatory  testing.  For  GEM  engine 
fuel  mapping  this  at  least  triples  the  test 
burden  for  the  agencies  to  conduct 
confirmatory  testing,  but  it  also 
decreases  confirmatory  test  result 
uncertainty  by  at  least  42  percent.196 
Based  on  improvements  like  this  one, 
and  others  described  in  Section  1.4  of 
the  RTC,  we  believe  that  SET,  FTP  and 
GEM ’s  stead  y  -  state, cy c  le  -  averagean  d 
powertrain  test  results  will  have  an 
overal I  uncertainty  of  +/  ¥  1 .0  percent. 
To  further  protect  against  falsely  high 
emissions  results  or  false  failures  due  to 
this  remaining  level  of  test  procedure 
uncertainty,  we  have  included  a  +1 
percent  compliance  margin  into  our 
stringency  analyses  of  the  engine 
standardsand  the  GEM  fuel  map  inputs 
used  to  determine  the  tractor  and 
vocational  vehicle  standards.  In  other 
words  we  set  Phase  2  engine  and 
vehicle  standards  1  percent  less 
stringent  than  if  we  had  not  considered 
this  test  procedure  uncertainty. 


196  The  statistical  formula  for  standard  error, 
which  is  a  well -accepted measure  of  uncertainty,  is 
the  standard  deviation  times  the  reciprocal  of  the 
square  root  of  the  sample  size.  For  a  sample  size 
of  three,  the  reciprocal  of  the  square  root  of  three 
is  approximately  0.58,  which  results  in  a  42% 
reduction  in  uncertainty,  versus  a  sample  size  of 
one. 


In  addition  to  the  test  procedure 
improvements  and  the  +1  percent 
margin  we  incorporated  into  our 
standards,  the  agencies  are  also 
committed  to  a  process  of  continuous 
improvement  of  test  procedures  to 
further  reduce  test  result  uncertainty.  To 
contribute  to  this  effort,  in  mid -2016 
EPA  committed  $250,000  to  fund 
research  to  further  evaluate  individual 
sources  of  engine  mapping  test 
procedure  uncertainty.  This  work  will 
occur  at  SwRI.  Should  the  results  of  this 
work  or  other  similar  future  work 
indicate  test  procedure  improvements 
that  would  further  reduce  test  result 
uncertainty,  the  agencies  will 
incorporate  these  improvements 
through  appropriate  guidance  or 
through  technical  amendments  to  the 
regulations  via  a  notice  and  comment 
rulemaking.  If  we  determine  in  the 
future  through  the  SwRI  work  or  other 
work  that  such  improvements  eliminate 
the  need  to  require  the  agencies  to 
conduct  triplicate  confirmatory  testing 
of  GEM  engine  fuel  maps,  we  will 
promulgate  technical  amendments  to 
the  regulations  to  remove  this 
requirement.  If  we  determine  in  the 
future  through  the  SwRI  work  or  other 
work  that  the  +1 .0  percent  we  factored 
into  our  stringency  analysis  was 
inappropriately  low  or  high,  we  will 
promulgate  technical  amendments  to 
the  regulations  to  address  any 
inappropriate  impact  this  +1.0  percent 
had  on  the  stringency  of  the  engine  and 
vehicle  standards.197  In  addition, 
whenever  the  agencies  determine 
whether  or  not  confirmatory  test  results 
are  statistically  significantly  different 
from  manufacturers’  declared  values, 
the  agencies  will  use  good  engineering 
judgment  to  appropriately  factor  into 
such  determinations  the  results  of  this 
SwRI  work  and/or  any  other  future  work 
that  quantifies  our  test  procedures’ 
uncertainty. 

til.  Class 7  and  8  Combination  Tractors 

Class  7  and  8  combination  tractors- 
trailers  contribute  the  largest  portion  of 
the  total  GHG  emissions  and  fuel 
consumption  of  the  heavy -dutysector, 
approximately  60  percent,  due  to  their 
large  payloads,  their  high  annual  miles 
traveled,  and  their  major  role  in  national 
freight  transport.198  These  vehicles 


197  Note  that  this  +1.0  percent  compliance  margin 
built  into  the  standards,  or  any  other  future 
determination  of  test  procedure  uncertainty,  does 
not  impact  the  agencies’  technology  feasibi I ity  or 
cost-benefitanalyses  for  this  rulemaking. 

198  Theon-highwayClass7  and  8  combination 
tractor -trailersconstitute  the  vast  majority  of  this 
regulatory  category.  A  small  fraction  of  combination 
tractors  are  used  in  off- roadapplications  and  are 
regulated  differently,  as  described  in  Section  MI.C. 
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consist  of  a  cab  and  engine  (tractor  or 
combination  tractor)  and  a  trailer.199  In 
general,  reducing  GHG  emissions  and 
fuel  consumption  for  these  vehicles  will 
involve  improvements  to  all  aspects  of 
the  vehicle. 

As  we  found  during  the  development 
in  Phase  1  and  as  continues  to  be  true 
in  the  industry  today,  the  heavy-duty 
combination  tractor-trailerindustry 
consists  of  separate  tractor 
manufacturers  and  trailer 
manufacturers.  We  are  not  aware  of  any 
manufacturer  that  typically  assembles 
both  the  finished  truck  and  the  trailer 
and  introduces  the  combination  into 
commerce  for  sale  to  a  buyer.  There  are 
also  large  differences  in  the  kinds  of 
manufacturers  involved  with  producing 
tractors  and  trailers.  For  HD  highway 
tractors  and  their  engines,  a  relatively 
limited  number  of  manufacturers 
produce  the  vast  majority  of  these 


products.  The  trailer  manufacturing 
industry  is  quite  different,  and  includes 
a  large  number  of  companies,  many  of 
which  are  relatively  small  in  size  and 
production  volume.  Setting  standards 
for  the  products  involved — tractors  and 
trailers — requires  recognition  of  the 
large  differences  between  these 
manufacturing  industries,  which  can 
then  warrant  consideration  of  different 
regulatory  approaches.  Thus,  although 
tractor -trai I ersoperate  essentially  as  a 
unit  from  both  a  commercial  standpoint 
and  for  purposes  of  fuel  efficiency  and 
C02  emissions,  the  agencies  have 
developed  separate  standards  for  each. 

Based  on  these  industry 
characteristics,  EPA  and  NHTSA  believe 
that  the  most  appropriate  regulatory 
approach  for  combination  tractors  and 
trailers  is  to  establish  standards  for 
tractors  separately  from  trailers.  As 
discussed  below  in  Section  IV,  the 


agencies  are  also  adopting  standards  for 
certain  types  of  trailers. 

A.  Summary  of  the  Phase  1  Tractor 
Program 

The  design  of  each  tractor’s  cab  and 
drivetrain  determines  the  amount  of 
power  that  the  engine  must  produce  in 
moving  the  truck  and  its  payload  down 
the  road.  As  illustrated  in  Figure  111-1, 
the  loads  that  require  additional  power 
from  the  engine  include  air  resistance 
(aerodynamics),  tire  rolling  resistance, 
and  parasitic  losses  (including  accessory 
loads  and  friction  in  the  drivetrain).  The 
importance  of  the  engine  design  is  that 
it  determines  the  basic  GHG  emissions 
and  fuel  consumption  performance  for 
the  variety  of  demands  placed  on  the 
vehicle,  regardless  of  the  characteristics 
of  the  cab  in  which  it  is  installed. 


/i 


Aerodynam  ic 
53% 


/l 


Rolli rg  Resistance 
32% 


Figure  1 1 1-1  Combination  Tractor  and  Trailer  Loads200 


Accordingly,  for  Class  7  and  8 
combination  tractors,  the  agencies 
adopted  two  sets  of  Phase  1  tractor 
standards  for  fuel  consumption  and  C02 
emissions.  The  C02  emission  and  fuel 
consumption  reductions  related  to 
engine  technologies  are  recognized  in 
the  engine  standards.  For  vehicle- 
related  emissions  and  fuel  consumption, 
tractor  manufacturers  are  required  to 
meet  vehicle- basedstandards. 
Compliance  with  the  vehicle  standard 
must  be  determined  using  the  GEM 
vehicle  simulation  tool. 


199  “Tractor”  is  defined  in  49  CFR  571.3  to  mean 
“a  truck  designed  primarily  for  drawing  other  motor 
vehicles  and  not  so  constructed  as  to  carry  a  load 


The  Phase  1  tractor  standards  were 
based  on  several  key  attributes  related  to 
GHG  emissions  and  fuel  consumption 
that  reasonably  represent  the  many 
differences  in  utility  and  performance 
among  these  vehicles.  Attribute- based 
standards  in  general  recognize  the 
variety  of  functions  performed  by 
vehicles  and  engines,  which  in  turn  can 
affect  the  kind  of  technology  that  is 
available  to  control  emissions  and 
reduce  fuel  consumption,  or  its 
effectiveness.  Attributes  that 
characterize  differences  in  the  design  of 
vehicles,  as  well  as  differences  in  how 


other  than  a  part  of  the  weight  of  the  veh  Icle  and 
the  load  so  drawn.” 

200  Adapted  from  Figure  4.1.  Class  8  Truck  Energy 
Audit,  Technology  Roadmap  for  the  21st  Century 


the  vehicles  will  be  employed  in-use, 
can  be  key  factors  in  evaluating 
technological  improvements  for 
reducing  C02  emissions  and  fuel 
consumption.  Developing  an 
appropriate  attribute- basedstandard  can 
also  avoid  interfering  with  the  ability  of 
the  market  to  offer  a  variety  of  products 
to  meet  the  customer’s  demand.  The 
Phase  1  tractor  standards  differ 
depending  on  GVWR  ( i.e whether  the 
truck  is  Class  7  or  Class  8),  the  height 
of  the  roof  of  the  cab,  and  whether  it  is 
a  “day  cab”  or  a  “sleeper  cab.”  These 
later  two  attributes  are  important 


Truck  Program:  A  Government- industryResearch 
Partnership,  21CT-001,  December  2000. 
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because  the  height  of  the  roof,  designed 
to  correspond  to  the  height  of  the  trailer, 
significantly  affects  air  resistance,  and  a 
sleeper  cab  generally  corresponds  to  the 
opportunity  for  extended  duration  idle 
emission  and  fuel  consumption 
improvements.  Based  on  these 
attributes,  the  agencies  created  nine 
subcategories  within  the  Class  7  and  8 
combination  tractor  category.  The  Phase 
1  rules  set  standards  for  each  of  them. 
Phase  1  standards  began  with  the  2014 
model  year  and  were  followed  with 
more  stri ngent  standards  fol low i ng  in 
model  year  201 7.201  The  standards 
represent  an  overall  fuel  consumption 
and  C02  emissions  reduction  up  to  23 
percent  from  the  tractors  and  the 
engines  installed  in  them  when 
compared  to  a  baseline  2010  model  year 
tractor  and  engine  without  idle 
shutdown  technology.  Although  the 
EPA  and  NHTSA  standardsare 
expressed  differently  (grams  of  C02  per 
ton-mileand  gallons  per  1,000  ton -mile 
respectively),  the  standards  are 
equivalent. 

In  Phase  1 ,  the  agencies  allowed 
manufacturers  to  certify  certain  types  of 
combination  tractors  as  vocational 
vehicles.  These  are  tractors  that  do  not 
typically  operate  at  highway  speeds,  or 
would  otherwise  not  benefit  from 
efficiency  improvements  designed  for 
line- haul  tractors  (although  standards 
still  apply  to  the  engines  installed  in 
these  vehicles).  The  agencies  created  a 
subcategory  of  “vocational  tractors,”  or 
referred  to  as  “special  purpose  tractors” 
in  40  CFR  part  1037,  because  real  world 
operation  of  these  tractors  is  better 
represented  by  our  Phase  1  vocational 
vehicle  duty  cycle  than  the  tractor  duty 
cycles.  Vocational  tractors  are  subject  to 
the  standards  for  vocational  vehicles 
rather  than  the  combination  tractor 
standards.  In  addition,  specific 
vocational  tractors  and  heavy-duty 
vocational  vehicles  primarily  designed 
to  perform  work  off-roador  having  tires 
installed  with  a  maximum  speed  rating 
at  or  below  55  mph  are  exempted  from 
the  Phase  1  standards. 

In  Phase  1 ,  the  agencies  also 
established  separate  performance 
standards  for  the  engines  manufactured 
for  use  in  these  tractors.  EPA’s  eng i ne- 
based  C02  standards  and  NHTSA’s 
eng  ine- based  fuel  consumption 
standardsare  being  implemented  using 
EPA’s  existing  test  procedures  and 
regulatory  structure  for  criteria  pollutant 
emissions  from  medium -and  heavy- 
duty  engines.  These  engine  standards 


201  Manufacturers  may  have  voluntarily  opted -in 
to  the  NHTSA  fuel  consumption  standards  in  model 
years  2014  or  2015.  Once  a  manufacturer  opts  into 
the  NHTSA  program  it  must  stay  in  the  program  for 
all  optional  MYs. 


vary  depending  on  engine  size  linked  to 
intended  vehicle  service  class  (which 
are  the  same  service  classes  used  for 
many  years  for  EPA’s  criteria  pollutant 
standards). 

Manufacturers  demonstrate 
compliance  with  the  Phase  1  tractor 
standards  using  the  GEM  simulation 
tool.  As  explained  in  Section  11  above, 
GEM  is  a  customized  vehicle  simulation 
model  which  is  the  preferred  approach 
to  demonstrating  compliance  testing  for 
combination  tractors  rather  than  chassis 
dynamometer  testing  used  in  light-duty 
vehicle  compliance.  As  discussed  in  the 
development  of  HD  Phase  1  and 
recommended  by  the  NAS  2010  study, 
a  simulation  tool  is  the  preferred 
approach  for  HD  tractor  compliance 
because  of  the  extremely  large  number 
of  vehicle  configurations.202  The  GEM 
compliance  tool  was  developed  by  EPA 
and  is  an  accurateand  cost-effective 
alternative  to  measuring  emissions  and 
fuel  consumption  while  operating  the 
vehicle  on  a  chassis  dynamometer. 
Instead  of  using  a  chassis  dynamometer 
as  an  indirect  way  to  evaluate  real  world 
operation  and  performance,  various 
characteristics  of  the  vehicle  are 
measured  and  these  measurements  are 
used  as  inputs  to  the  model.  For  HD 
Phase  1 ,  these  characteristics  relate  to 
key  technologies  appropriate  for  this 
category  of  truck  including  aerodynamic 
features,  weight  reductions,  tire  rolling 
resistance,  the  presence  of  idle- reducing 
technology, and  vehiclespeed  limiters. 
The  model  also  assumes  the  use  of  a 
representative  typical  engine  in 
compliance  with  the  separate, 
applicable  Phase  1  engine  standard. 
Using  these  inputs,  the  model  is  used  to 
quantify  the  overall  performance  of  the 
vehicle  in  terms  of  C02  emissions  and 
fuel  consumption.  C02  emission 
reduction  and  fuel  consumption 
technologies  not  measured  by  the  model 
must  be  evaluated  separately,  and  the 
HD  Phase  1  rules  establish  mechanisms 
allowing  credit  for  such  “off- cycle” 
technologies. 

In  addition  to  the  final  Phase  1 
tractor  -basedstandards  for  C02,  EPA 
adopted  a  separate  standard  to  reduce 
leakage  of  HFC  refrigerant  from  cabin  air 
conditioning  (A/C)  systems  from 
combination  tractors  that  apply  to  the 
tractor  manufacturer.  This  HFC  leakage 
standard  is  independent  of  the  C02 
tractor  standard.  Manufacturers  can 


202  National  Academy  of  Science.  “Technologies 
and  Approaches  to  Reducing  the  Fuel  Consumption 
of  Medium-and  Heavy- DutyVehicles.”  2010. 
Recommendation  8-4  stated  “Simulation  modeling 
should  be  used  with  component  test  data  and 
additional  tested  inputs  from  powertrain  tests, 
which  could  lower  the  cost  and  administrative 
burden  yet  achieve  the  needed  accuracy  of  results.” 


choose  technologies  from  a  menu  of 
leak -reducingtechnologies  sufficient  to 
comply  with  the  standard,  as  opposed  to 
using  a  test  to  measure  performance. 

The  Phase  1  program  also  provided 
several  flexibilities  to  advance  the  goals 
of  the  overall  program  while  providing 
alternative  pathways  to  achieve 
compliance.  The  primary  flexibility  is 
the  averaging,  banking,  and  trading 
program  which  allows  emissions  and 
fuel  consumption  credits  to  be  averaged 
within  an  averaging  set,  banked  for  up 
to  five  years,  or  traded  among 
manufacturers.  Manufacturers  with 
credit  deficits  were  allowed  to  carry¬ 
forward  credit  deficits  for  up  to  three 
model  years,  similar  to  the  LD  GHG  and 
CAFE  carry -backcred  its.  Phase  1  also 
included  several  interim  provisions, 
such  as  incentives  for  advanced 
technologies  and  provisions  to  obtain 
credits  for  innovative  technologies 
(called  off-cyclein  the  Phase  2  program) 
not  accounted  for  by  the  HD  Phase  1 
version  of  GEM  or  for  certifying  early. 

B.  Overview  of  the  Phase  2  Tractor 
Program  and  Key  Changes  From  the 
Proposal 

The  HD  Phase  2  program  is  similar  in 
many  respects  to  the  Phase  1  approach. 
The  agencies  are  keeping  the  Phase  1 
attribute- basedregulatory  structure  in 
terms  of  dividing  the  tractor  category 
into  the  same  nine  subcategories  based 
on  the  tractor’s  GVWR,  cab 
configuration,  and  roof  height.  This 
structure  is  working  well  in  the 
implementation  of  Phase  1 .  EM  A  and 
Daimler  supported  this  approach  again 
in  their  comments  to  the  Phase  2  NPRM. 
The  one  area  where  the  agencies  are 
changing  the  regulatory  structure  is 
related  to  heavy- haul  tractors.  As  noted 
above,  the  Phase  1  regulations  include 
a  set  of  provisions  that  allow  vocational 
tractors  to  be  treated  as  vocational 
vehicles.  However,  because  the  agencies 
are  including  the  powertrain  as  part  of 
the  technology  basis  for  the  tractor  and 
vocational  vehicle  standards  in  Phase  2, 
we  are  classifying  a  certain  set  of  these 
vocational  tractors  as  heavy -haul 
tractors  and  subjecting  them  to  a 
separate  tractor  standard  that  reflects 
their  unique  powertrain  requirements 
and  limitations  in  application  of 
technologies  to  reduce  fuel 
consumption  and  C02  emissions.203  The 
agencies  are  adopting  some  revisions  to 
the  proposed  Phase  2  criteria  used  to 
define  heavy -hau (tractors  in  response 


203  See  76  FR  57138  for  Phase  1  discussion.  See 
40  CFR  1037.801  for  Phase  2  heavy  -  hau  itractor 
regulatory  definition. 
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to  comments,  as  discussed  below  in 
Section  ill.C.4. 

The  agencies  will  retain  much  of  the 
certification  and  compliance  structure 
developed  in  Phase  1.  The  Phase  2 
tractor  C02  emissions  and  fuel 
consumption  standards,  as  in  Phase  1, 
will  be  aligned.204  The  agencies  will 
also  continue  to  have  separate  engine 
and  vehicle  standards  to  drive 
technology  improvements  in  both  areas. 
The  reasoning  behind  maintaining 
separate  standards  is  discussed  above  in 
Section  11.B.2.  As  in  Phase  1,  the 
manufacturers  will  certify  tractors  using 
the  GEM  simulation  tool  and  evaluate 
the  performance  of  subsystems  through 
testing  (the  results  of  this  testing  to  be 
used  as  inputs  to  the  GEM  simulation 
tool).  Other  aspects  of  the  HD  Phase  2 
certification  and  compliance  program 
also  mirror  the  Phase  1  program,  such 
as  maintaining  a  single  reporting 
structure  to  satisfy  both  agencies, 
requiring  limited  data  at  the  beginning 
of  the  model  year  for  certification,  and 
determining  compliance  based  on  end 
of  year  reports.  In  the  Phase  1  program, 
manufacturers  participating  in  the  ABT 
program  provided  90  day  and  270  day 
reports  after  the  end  of  the  model  year. 
For  the  Phase  2  program,  the  agencies 
proposed  that  manufacturers  would 
only  be  required  to  submit  one  end  of 
the  year  report,  which  would  have 
simplified  reporting.  Manufacturers 
provided  comments  opposing  this 
approach.  After  further  consideration, 
the  agencies  are  adopting  an  approach 
in  Phase  2  that  mirrors  the  Phase  1 
approach  with  a  90  day  preliminary 
report  and  a  270  day  final  report,  with 
the  manufacturer  having  the  option  to 
request  a  waiver  of  the  90  day  report 
based  on  positive  credit  balances. 

Even  though  many  aspects  of  the  HD 
Phase  2  program  are  similar  to  Phase  1, 
there  are  some  key  differences.  While 
Phase  1  focused  on  reducing  C02 
emissions  and  fuel  consumption  in 
tractors  through  the  application  of 
existing  (“off-the-shelf  technologies, 
the  HD  Phase  2  standards  seek 
additional  reductions  through  increased 
use  of  existing  technologies  and  the 
development  and  deployment  of  more 
advanced  technologies.  The  agencies 
received  numerous  comments  on  the 
proposed  Phase  2  technology 
assessments  in  terms  of  the  baseline,  the 
technology  effectiveness,  the  market 
adoption  rate  projections,  and  the 
technology  costs.  The  agencies  have 
made  changes  reflecting  our  assessment 


204  Fuel  consumption  is  caicuiated  from  C02 
using  the  conversion  factor  of  10,180  grams  of  C02 
per  gallon  for  diesel  fuel. 


of  these  comments,  as  described  in 
Section  iil.D. 

To  evaluate  the  effectiveness  of  a 
more  comprehensive  set  of  technologies 
in  Phase  2,  the  agencies  are  including 
several  additional  inputs  to  the  Phase  2 
GEM.  The  set  of  inputs  includes  the 
Phase  1  inputs  plus  parameters  to  assess 
the  performance  of  the  engine, 
transmission,  and  driveline.  Specific 
inputs  for,  among  others,  predictive 
cruise  control,  automatic  tire  inflation 
systems,  and  6x2  axles  will  now  be 
required.  The  final  Phase  2  program 
includes  some  changes  to  the  proposed 
Phase  2  technology  inputs  to  GEM. 
These  changes  from  proposal  include 
the  use  of  cycle -averaged fuel  maps  for 
use  when  evaluating  a  vehicle  over  the 
transient  cycle,  optional  transmission 
efficiency  inputs,  optional  axle 
efficiency  inputs,  an  increase  in  the 
types  of  idle  reduction  technologies 
recognized  in  GEM,  and  the  ability  to 
recognize  the  effectiveness  of  tire 
pressure  monitoring  systems,  neutral 
coast,  and  neutral  idle.  As  in  Phase  1, 
in  Phase  2  manufacturers  will  conduct 
component  testing  to  obtain  the  values 
for  these  technologies  (should  they 
choose  to  use  them),  then  the  testing 
values  will  be  input  into  the  GEM 
simulation  tool.  See  Section  11I.D.1 
below.  To  effectively  assess 
performance  of  the  technologies,  the 
agencies  are  adopting  a  revised  version 
of  the  road  grade  profiles  proposed  for 
Phase  2.  Finally,  the  agencies  are 
adopting  Phase  2  regulations  with 
clarified  selective  enforcement  and 
confirmatory  testing  requirements  for 
the  GEM  inputs  that  differ  from  the 
Phase  2  NPRM  based  on  the  comments 
received. 

The  key  aerodynamic  assessment 
areas  that  the  agencies  proposed  to 
change  in  Phase  2  relative  to  Phase  1 
were  the  use  of  a  more  aerodynamic 
reference  trailer,  the  inclusion  of  the 
impact  of  wind  on  the  tractor,  and 
changes  to  the  aerodynamic  test 
procedures.  We  are  adopting  these 
changes  in  Phase  2  with  some  further 
revisions  from  those  proposed  for  Phase 
2  based  on  comments.  To  reflect  the 
evolving  trailer  market,  the  agencies  are 
adopting  as  proposed  the  addition  of 
trailer  skirts  (an  aerodynamic  improving 
device)  to  the  reference  trailer  (i.e.  the 
trailer  used  during  testing  to  determine 
the  relative  aerodynamic  performance  of 
the  tractor).  The  agencies  are  also 
adopting  the  proposed  aerodynamic 
certification  test  procedure  that  captures 
the  impact  of  wind  average  drag  on 
tractor  aerodynamic  performance. 
However,  the  agencies  are  specifying  in 
the  final  rule  the  use  of  a  single 
surrogate  yaw  angle  instead  of  a  full 


yaw  sweep  to  reduce  the  aerodynamic 
testing  burden  based  on  further 
assessment  of  the  EPA  aerodynamic 
data  and  comments  received  on  the 
NPRM.  Finally,  the  agencies  are 
adopting  aerodynamic  test  procedure 
and  data  analysis  changes  from  the 
Phase  2  proposal  to  further  reduce  the 
variability  of  aerodynamic  test  results. 
Detailed  discussion  of  the  aerodynamic 
test  procedures  is  included  in  Section 
iii.E.2. 

Another  key  change  to  the  final  rule 
is  the  adoption  of  more  stringent 
particulate  matter  (PM)  standards  for 
auxiliary  power  units  (APU)  installed  in 
new  tractors.205  In  the  Phase  2  NPRM, 
EPA  sought  comment  on  the  need  for 
and  feasibility  of  new  PM  standards  for 
these  engines  because  APUs  can  be  used 
in  lieu  of  operating  the  main  engine 
during  extended  idle  operations  to 
provide  climate  control  and  power  to 
the  driver.  See  80  FR  4021 3.  APUs  can 
reduce  fuel  consumption,  NOx,  HC, 

CH4,  and  C02  emissions  when 
compared  to  main  engine  idling.206 
However,  a  potential  unintended 
consequence  of  reducing  C02  emissions 
from  combination  tractors  through  the 
use  of  APUs  during  extended  idle 
operation  is  an  increase  in  PM 
emissions.  EPA  is  adopting 
requirements  for  APUs  installed  in  new 
tractors  to  meet  lower  PM  standards 
starting  in  2018,  with  a  more  stringent 
PM  standard  starting  in  2024.  Please  see 
Section  III.C.3  for  more  details. 

The  agencies  are  also  ending  some  of 
the  interim  provisions  developed  in 
Phase  1  to  reflect  the  maturity  of  the 
program  and  the  reduced  need  and 
justification  for  some  of  the  Phase  1 
flexibilities.  Further  discussions  on  all 
of  these  matters  are  covered  in  the 
following  sections. 

C.  Phase  2  Tractor  Standards 

EPA  is  adopting  C02  standards  and 
NHTSA  is  adopting  fuel  consumption 
standards  for  new  Class  7  and  8 
combination  tractors  in  Phase  2  that  are 
more  stringent  than  Phase  1.  In 
addition,  EPA  is  continuing  the  HFC 
standards  for  the  air  conditioning 
systems  that  were  adopted  in  Phase  1 . 
EPA  is  also  adopting  new  standards  to 
further  control  emissions  of  particulate 
matter  (PM)  from  auxiliary  power  units 
(APU)  installed  in  new  tractors  that  will 
prevent  an  unintended  consequence  of 


205  This  is  necessarily  an  EPA-onlyprovision 
since  it  relates  to  control  of  criteria  pollutant 
emissions  from  a  type  of  non -roadengine,  not  to 
fuel  efficiency. 

206  U.S.  EPA.  Development  of  Emission  Rates  for 
Heavy-DutyVehicles  in  the  Motor  Vehicle 
Emissions  Simulator  MOVES  2010.  EPA-420-B- 
12-049.  August  2012. 
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increasing  PM  emissions  during  long 
duration  idling. 

This  section  describes  these  standards 
in  detail. 

(1)  Final  Fuel  Consumption  and  C02 
Standards 

The  Phase  2  fuel  consumption  and 
CO 2  standards  for  the  tractor  cab  are 
shown  below  in  Table  111-1.  These 
standards  will  achieve  reductions  of  up 


to  25  percent  compared  to  the  2017 
model  year  baseline  level  when  fully 
phased  in  for  the  2027  MY.207  The 
standards  for  Class  7  are  described  as 
“Day  Cabs”  because  we  are  not  aware  of 
any  Class  7  sleeper  cabs  in  the  market 
today;  however,  the  agencies  require 
any  Class  7  tractor,  regardless  of  cab 
configuration,  meet  the  standards 
described  as  “Class  7  Day  Cab.” 


The  agencies’  analyses,  as  discussed 
briefly  below  and  in  more  detail  later  in 
this  Preamble  and  in  the  R1 A  Chapter 
2.4  and  2.8,  indicate  that  these 
standards  are  the  maximum  feasible 
(within  the  meaning  of  49  U.S.C. 
32902(k))  and  are  appropriate  under 
each  agency’s  respective  statutory 
authorities. 


Table  III— 1 —  Phase  2  Heavy-Duty  Combination  Tractor  EPA  Emissions  Standards  (g  C02/ton-mile)  and 
NHTSA  Fuel  Consumption  Standards  (gal/1,000  ton-mile) 


Day  cab 

Sleeper  cab 

Heavy-haul 

Class  7 

Class  8 

Class  8 

Class  8 

2021  Mode!  Year  C02  Grams  per  Ton-Mile 


Low  Roof . 

105.5 

80.5 

72.3 

52.4 

Mid  Roof  . 

113.2 

85.4 

78.0 

High  Roof . 

113.5 

85.6 

75.7 

2021  Mode!  Year  Gallons  of  Fuel  per  1,000  Ton-Mile 


Low  Roof . 

10.36346 

7.90766 

7.10216 

5.14735 

Mid  Roof  . 

11.11984 

8.38900 

7.66208 

High  Roof . 

11.14931 

8.40864 

7.43615 

2024  Model  Year  C02  Grams  per  Ton-Mile 


Low  Roof . 

99.8 

76.2 

68.0 

Mid  Roof  . 

107.1 

80.9 

73.5 

High  Roof . 

106.6 

80.4 

70.7 

2024  Model  Year  and  Later  Gallons  of  Fuel  per  1,000  Ton-Mile 


Low  Roof . 

9.80354 

7.48527 

6.67976 

4.93124 

Mid  Roof  . 

10.52063 

7.94695 

7.22004 

High  Roof . 

10.47151 

7.89784 

6.94499 

2027  Model  Year  C02  Grams  per  Ton-Mile a 


Low  Roof . 

96.2 

73.4 

64.1 

Mid  Roof  . 

103.4 

78.0 

69.6 

High  Roof . 

100.0 

75.7 

64.3 

Low  Roof 
Mid  Roof 
High  Roof 


2027  Model  Year  and  Later  Gallons  of  Fuel  per  1,000  Ton-Mile 


9.44990 

7.21022 

6.29666 

4.74460 

10.15717 

7.66208 

6.83694 

9.82318 

7.43615 

6.31631 

Note; 

aThe  2027  MY  high  roof  tractor  standards  include  a  0.3  m2  reduction  in  CdA  as  described  in  Section  iii.E.2.a.vii. 


As  the  agencies  noted  in  the  Preamble 
to  the  proposed  standards,  the  FID  Phase 
2  C02  and  fuel  consumption  standards 
are  not  directly  comparable  to  the  Phase 
1  standards.  80  FR  40212.  This  is 
because  the  agencies  are  adopting 
several  test  procedure  changes  to  more 
accurately  reflect  real  world  operation. 
With  respect  to  tractors,  these  changes 
will  result  in  the  following  differences. 
First,  the  same  vehicle  evaluated  using 


207  Since  the  HD  Phase  1  tractor  standards  fully 
phase-inby  the  MY  2017,  this  is  the  iogicai  baseiine 
year. 


the  HD  Phase  2  version  of  GEM  will 
obtain  higher  (/.e.  less  favorable)  C02 
and  fuel  consumption  values  because 
the  Phase  2  drive  cycles  include  road 
grade.  Road  grade,  which  (of  course) 
exists  in  the  real -world, requires  the 
engine  to  operate  at  higher  horsepower 
levels  to  maintain  speed  while  climbing 
a  hill.  Even  though  the  engine  saves  fuel 
on  a  downhill  section,  the  overall 
impact  increases  C02  emissions  and  fuel 


consumption.  The  second  of  the  key 
differences  between  the  C02  and  fuel 
consumption  values  in  Phase  1  and 
Phase  2  is  due  to  changes  in  the 
evaluation  of  aerodynamics.  Vehicles 
are  exposed  to  wind  when  in  use  which 
increases  the  drag  of  the  vehicle  and  in 
turn  increases  the  power  required  to 
move  the  vehicle  down  the  road.  To 
more  appropriately  reflect  the  in-use 
aerodynamic  performance  of  tractor- 
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trailers,  the  agencies  are  adopting  a 
wind  averaged  coefficient  of  drag 
instead  of  the  no- wind(zero  yaw)  value 
used  in  Phase  1.  The  final  key  difference 
between  Phase  1  and  the  Phase  2 
program  includes  a  more  realistic  and 
improved  simulation  of  the 
transmission  in  GEM,  which  could 
increase  C02  and  fuel  consumption 
relative  to  Phase  1. 

The  agencies  are  adopting  Phase  2 
C02  emissions  and  fuel  consumption 
standards  for  the  combination  tractors 
that  reflect  reductions  that  can  be 
achieved  through  improvements  in  the 
tractor’s  powertrain,  aerodynamics, 
tires,  and  other  vehicle  systems.  The 
agencies  have  analyzed  the  feasibility  of 
achieving  the  C02  and  fuel  consumption 
standards,  and  have  identified  means  of 
achieving  these  standards  that  are 
technically  feasible  in  the  lead  time 
afforded,  economically  practicable  and 
cost- effect ive.EPA  and  NHTSA  present 
the  estimated  costs  and  benefits  of  these 
standards  in  Section  IILD.l  In 
developing  these  standards  for  Class  7 
and  8  tractors,  the  agencies  have 
evaluated  the  following: 

•  The  current  levels  of  emissions  and 
fuel  consumption 

•  the  types  of  technologies  that  could  be 
utilized  by  tractor  and  engine 
manufacturers  to  reduce  emissions 
and  fuel  consumption  from  tractors 
and  associated  engines 

•  the  necessary  lead  time 

•  the  associated  costs  for  the  industry 

•  fuel  savings  for  the  consumer 

•  the  magnitude  of  the  C02  and  fuel 
savings  that  may  be  achieved 
The  technologies  on  whose 

performance  the  final  tractor  standards 
are  predicated  include:  improvements 
in  the  engine,  transmission,  driveline, 
aerodynamic  design,  tire  roiling 
resistance,  other  accessories  of  the 
tractor,  and  extended  idle  reduction 
technologies.  These  technologies,  and 
other  accessories  of  the  tractor,  are 
described  in  Ri  A  Chapter  2.4  and  2.8. 
The  agencies’  evaluation  shows  that 
some  of  these  technologies  are  available 
today,  but  have  very  low  adoption  rates 
on  current  vehicles,  while  others  will 
require  some  lead  time  for  development. 
EPA  and  NHTSA  also  present  the 
estimated  costs  and  benefits  of  the  Class 
7  and  8  combination  tractor  standards  in 
RIA  Chapter  2.8  and  2.12,  explaining  as 
well  the  basis  for  the  agencies’ 
stringency  level. 

As  explained  below  in  Section  iii.D, 
EPA  and  NHTSA  have  determined  that 
there  will  be  sufficient  lead  time  to 
introduce  various  tractor  and  engine 
technologies  into  the  fleet  starting  in  the 
2021  model  year  and  fully  phasing  in  by 


the  2027  model  year.  This  is  consistent 
with  NHTSA’s statutory  requirement  to 
provide  four  full  model  years  of 
regulatory  lead  time  for  standards.  As 
was  adopted  in  Phase  1,  the  agencies  are 
adopting  provisions  for  Phase  2  that 
allow  manufacturers  to  generate  and  use 
credits  from  Class  7  and  8  combination 
tractors  to  show  compliance  with  the 
standards.  This  is  discussed  further  in 
Section  iil.F. 

Based  on  our  analysis,  the  2027  model 
year  standards  for  combination  tractors 
and  engines  represent  up  to  a  25  percent 
reduction  in  C02  emissions  and  fuel 
consumption  over  a  201 7  model  year 
baseline  tractor,  as  detailed  in  Section 
IILD.l.  In  considering  the  feasibility  of 
vehicles  to  comply  with  these  standards 
over  their  useful  lives,  EPA  also 
considered  the  potential  for  C02 
emissions  to  increase  during  the 
regulatory  useful  life  of  the  product.  As 
we  discuss  in  Phase  1  and  separately  in 
the  context  of  deterioration  factor  (DF) 
testing,  we  have  concluded  that  C02 
emissions  are  likely  to  stay  the  same  or 
actually  decrease  in -usecom pared  to 
new  certified  configurations  for  the 
projected  technologies.  In  general, 
engine  and  vehicle  friction  decreases  as 
products  wear,  leading  to  reduced 
parasitic  losses  and  consequent  lower 
C02  emissions.  Similarly,  tire  rolling 
resistance  falls  as  tires  wear  due  to  the 
reduction  in  tread  depth.  In  the  case  of 
aerodynamic  components,  we  project  no 
change  in  performance  through  the 
regulatory  life  of  the  vehicle  since  there 
is  essentially  no  change  in  their 
physical  form  as  vehicles  age.  Similarly, 
weight  reduction  elements  such  as 
aluminum  wheels  are  not  projected  to 
increase  in  mass  through  time,  and 
hence,  we  can  conclude  will  not 
deteriorate  with  regard  to  C02  emissions 
performance  in-use.Given  all  of  these 
considerations,  the  agencies  are 
confident  in  projecting  that  the  tractor 
standards  today  will  be  technically 
feasible  throughout  the  regulatory  useful 
life  of  the  program. 

(2)  Non-CQ  GHG  Emission  Standards 
for  T ractors 

EPA  is  also  continuing  the  Phase  1 
standards  to  control  non-CQ  GHG 
emissions  from  Class  7  and  8 
combination  tractors. 

(a)  N20  and  CH4  Emissions 

The  final  Phase  2  heavy -dutyengine 
standards  for  both  N20  and  CH4  as  well 
as  details  of  these  standards  are 
included  in  the  discussion  in  Section 
li.D.3and  11.D.4.  EPA  requested 
comment,  but  did  not  receive  any 
comments  (or  otherwise  obtain  any  new 
information)  indicating  that  there  were 


appropriate  controls  for  these  non-CQ 
GHG  emissions  for  the  tractors 
manufacturers.  Nor  does  EPA  believe 
there  are  any  technologies  available  to 
set  vehicle  standards.  Therefore,  EPA  is 
not  adopting  any  additional  controls  for 
N20  or  CH4  emissions  beyond  those  in 
the  HD  Phase  2  engine  standards  for  the 
tractor  category. 

(b)  HFC  Emissions 

Manufacturers  can  reduce 
hydrofluorocarbon  (HFC)  emissions 
from  air  conditioning  (A/C)  leakage 
emissions  in  two  ways.  First,  they  can 
utilize  leak -tight  A/C  system 
components.  Second,  manufacturers  can 
largely  eliminate  the  global  warming 
impact  of  leakage  emissions  by  adopting 
systems  that  use  an  alternative,  low- 
Giobal  Warming  Potential  (GWP) 
refrigerant,  to  replace  the  commonly 
used  R-134a  refrigerant.  EPA  is 
maintaining  the  A/C  leakage  standards 
adopted  in  HD  Phase  1  (see  40  CFR 
1037.115).  EPA  believes  the  Phase  1  use 
of  leak-tightcomponents  is  at  an 
appropriate  level  of  stringency  while 
maintaining  the  flexibility  to  produce 
the  wide  variety  of  A/C  system 
configurations  required  in  the  tractor 
category.  Please  see  Section  i.F.(1)(b)  for 
a  discussion  related  to  alternative 
refrigerants. 

(3)  EPA’s  PM  Emission  Standards  for 
APUs  Installed  in  New  Tractors 

Auxiliary  power  units  (APUs)  can  be 
used  in  lieu  of  operating  the  main 
engine  during  extended  idle  operations 
to  provide  climate  control  and 
additional  hotel  power  for  the  driver.  As 
noted  above,  APUs  can  reduce  fuel 
consumption,  NOx,  HC,  CH4,  and  C02 
emissions  by  a  meaningful  amount 
when  compared  to  main  engine 
idling.208  However,  a  potential 
unintended  consequence  of  reducing 
C02  emissions  from  combination 
tractors  through  the  use  of  APUs  during 
extended  idle  operation  is  an  increase  in 
diesel  PM  emissions.  Engines  currently 
being  used  to  power  APUs  have  been 
subject  to  the  Nonroad  Tier  4  p.m. 
standards  (40  CFR  1039.101),  which  are 
less  stringent  in  this  power  category 
than  the  heavy-dutyon-highway 
standards  (40  CFR  86.007-1 1 )  on  a 
brake-specificbasis.  In  the  NPRM,  EPA 
sought  comment  on  the  need  for  and 
appropriateness  of  further  reducing  PM 
emissions  from  APUs  used  as  part  of  a 
compliance  strategy  for  Phase  2,  and 
suggested  the  basis  for  possible  new  PM 


208  U.S.  EPA.  Development  of  Emission  Rates  for 
Heavy-DutyVehicles  in  the  Motor  Vehicle 
Emissions  Simulator  MOVES  2010.  EPA-420-B- 
12-049.  August  2012. 
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standards  to  avoid  these  unintended 
consequence.  80  FR  40213. 

After  considering  the  numerous 
comments  submitted  on  this  issue  and 
our  consideration  of  feasibility  of  PM 
controls,  EPA  is  adopting  a  new  PM 
standard  of  0.02  g/kW-hr  that  applies 
exclusively  to  APUs  installed  in  MY 
2024  and  later  new  tractors.  EPA  is  also 
amending  the  Phase  1  GHG  standards  to 
provide  that  as  of  January  1 , 2018  and 
through  MY  2020,  a  tractor  can  receive 
credit  for  use  of  an  AESS  with  an  APU 
installed  at  the  factory  only  if  the  APU 
engine  is  certified  under  40  CFR  part 
1039  with  a  deteriorated  emission  level 
for  PM  that  is  at  or  below  0.1 5  g/kW- 
hr.  For  MY  2021  through  2023,  this 
same  emission  level  appl  ies  as  a 
standard  for  all  new  tractors  with  an 
APU  installed.  Starting  in  MY  2024,  any 


APU  installed  in  a  new  tractor  must  be 
certified  to  a  PM  emission  standard  of 
0.02  g/kW-hr  over  the  full  useful  life  as 
specified  in  40  CFR  1039.699.  Engine 
manufacturers  may  alternatively  meet 
the  APU  standard  by  certifying  their 
engines  under  40  CFR  part  1039  with  a 
Family  Emission  Limit  for  PM  at  or 
below  0.02  g/kW-hr.  APUs  installed  on 
MY  2024  and  later  tractors  must  have  a 
label  stating  that  the  APU  meets  the  PM 
requirements  of  40  CFR  1039.699. 
Tractor  manufacturers  will  be  subject  to 
a  prohibition  against  selling  new  MY 
2024  and  later  tractors  with  APUs  that 
are  not  certified  to  the  specified 
standards,  and  manufacturers  will 
similarly  be  subject  to  a  prohibition 
against  selling  new  MY  2021  through 
2023  tractors  with  APUs  that  do  not 
meet  the  specified  emission  levels.  This 


applies  for  both  new  and  used  APUs 
installed  in  such  new  tractors. 
Manufacturers  of  new  nonroad  engines 
and  new  APUs  may  continue  to  produce 
and  sell  their  products  for  uses  other 
than  installation  in  new  tractors  without 
violating  these  prohibitions.  However, 
nonroad  engine  manufacturers  and  APU 
manufacturers  would  be  liable  if  they 
are  found  to  have  caused  a  tractor 
manufacturer  to  violate  this  prohibition, 
such  as  by  mislabeling  an  APU  as 
compliant  with  this  standard.  Note  also 
that  the  PM  standard  for  APUs  applies 
for  new  tractors,  whether  or  not  the 
engine  and  APU  are  new;  conversely, 
the  PM  standard  does  not  apply  for  APU 
retrofits  on  tractors  that  are  no  longer 
new,  even  if  the  engine  and  APU  are 
new. 


Table  MI-2— PM  Standards  for  Tractors  Using  APUs 


Tractor  MY 

PM  emission 
standard 
(g/kW-hr) 

Expected  control  technology 

MY  2021-2023  a  . 

0.15 

In-cylinder  PM  control. 

Diesel  Particulate  Filter. 

MY  2024  and  later . 

0.02 

Note: 

a  APUs  installed  on  new  tractors  built  January  1,  2018  and  later,  through  model  year  2020,  must  have  engines  that  meet  the  same  0.15  g/kW- 
hr  emission  level  if  they  rely  on  AESS  for  demonstrating  compliance  with  emission  standards. 


We  discuss  below  the  principal 
comments  we  received  on  whether  to 
adopt  a  standard  to  control  PM 
emissions  from  APUs  used  for  tractor 
idle  emission  control,  the  basis  for  the 
amended  standards,  and  how  EPA 
envisions  the  standards  operating  in 
practice. 

Among  the  comments  we  received 
were  those  from  the  American  Lung 
Association,  National  Association  of 
Clean  Air  Agencies,  Northeast  States  for 
Coordinated  Air  Use  Management, 
Environmental  Defense  Fund,  Natural 
Resources  Defense  Council, 
Environmental  Law  and  Policy  Center, 
Coalition  for  Clean  Air/California 
Cleaner  Freight  Coalition,  Moving 
Forward  Network,  Ozone  Transport 
Commission,  and  the  Center  for 
Biological  Diversity  that  urged  EPA  to 
amend  the  standards  for  PM  emissions 
from  these  engines  in  order  to  reduce 
PM  emission  increases  resulting  from 
increased  APU  use.  Bendix  commented 
that  EPA  should  consider  the  full 
vehicle  emissions  and  fuel 
consumption,  including  the  APU,  to 
create  a  more  accurate  comparison 
when  considering  alternatives  to  diesel 
powered  APUs.  California’s  ARB 
supported  the  development  of  a  federal 
rule  that  requires  DPFs  on  APUs,  similar 
to  the  requirements  already  in  place  in 


California  because  diesel  PM  poses  a 
large  public  health  risk. 

In  contrast,  EM  A  commented  that 
EPA  should  not  impose  any  new 
emission  requirements  on  APU  engines 
because  they  already  meet  the  Tier  4 
nonroad  standards  and  argued  further 
that  this  rulemaking  is  not  the  proper 
forum  for  amending  non  road  engine 
emission  standards,  ingersoll  Rand 
commented  that  they  have  significant 
concerns  with  regard  to  a  nationwide 
requirement  for  use  of  DPFs  in  diesel  - 
powered  APUs,  and  strongly  urged  EPA 
not  to  impose  such  a  perceived  burden 
on  the  trucking  industry.  Ingersoll 
Rand’s  concerns  are  that  the  additional 
cost  would  push  owners  away  from 
d  iesel  -  powered  APUs  to  battery  - 
powered  APUs  that,  according  to 
Ingersoll  Rand,  are  not  yet  mature 
enough  to  serve  as  a  replacement  for 
diesel -powered APUs.  Ingersoll  Rand 
believes  that  high-capacitybattery- 
powered  APUs  will  eventually  become 
a  commercially  available  and  cost- 
effective  alternative  to  diesel  -  powered 
APUs.  Ingersoll  Rand  stated  that, 
although  Thermo  King  has  been 
dedicating  resources  to  research  and 
development  in  this  area  for  some  time, 
mandating  this  technology  today  would 
significantly  decrease  consumer  choice, 
competitiveness  in  the  APU 
marketplace,  and  driver  comfort  and 


safety.  ATA  is  concerned  that  efforts  to 
place  additional  emissions  controls,  and 
therefore  additional  costs,  on  APUs  by 
making  PM  standards  more  stringent 
will  discourage  the  use  of  this  fuel 
efficient  technology.  EPA  considered 
Ingersoll  Rand’s  comments  in 
developing  a  phased  -  inapproach  to  the 
new  PM  standards  for  new  tractors 
using  APUs  to,  having  the  principal 
standard  apply  commencing  with  MY 
2024  tractors  in  order  to  provide 
sufficient  lead  time. 

Following  is  discussion  of  our 
analysis  of  this  issue  in  light  of  the 
information  we  received  and  of  our 
decision  to  establish  a  new  PM  standard 
for  these  units. 

(a)  PM  Emissions  Impact  Without 
Additional  Controls 

EPA  conducted  an  analysis  using 
MOVES,  which  evaluates  the  potential 
impact  on  PM  emissions  due  to  an 
increase  in  APU  adoption  rates.  In  this 
analysis,  EPA  assumed  that  PM 
emission  rates  from  current  technology 
APUs  would  be  unchanged  in  the 
future.  We  estimated  an  average  in-use 
APU  emission  rate  of  0.96  grams  PM  per 
hour  from  three  in-useAPUs  (model 
years  2006  and  201 1 ),  measured  in 


EPA-1 9-01 26-A-001 097 


ED  001620  00002750-00100 


EPA-HQ-201 8-002121  Production  Set  #2 


73578  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


different  load  conditions.209  We 
determined  that  a  typical  2010  model 
year  or  newer  tractor  that  uses  its  main 
engine  to  idle  emits  0.32  grams  PM  per 
hour,  based  on  a  similar  analysis  of  in- 
use  idling  of  emissions  from  2010  model 
year  and  newer  tractors.12  Thus,  the  use 
of  an  APU  would  lead  to  a  potential 
increase  in  PM  of  as  much  as  0.64  grams 
per  hour. 


The  results  from  these  MOVES  runs 
are  shown  below  in  Table  1 11—3.  These 
results  show  that  an  increase  in  use  of 
APUs  could  lead  to  an  overall  increase 
in  PM  emissions  if  no  additional  PM 
emission  standards  were  put  in  place. 
Column  three  labeled  “Final  Phase  2 
GHG  Program  PM25  Emission  impact 
without  Further  PM  Control  (tons)55 
shows  the  incremental  increase  in  PM25 
without  further  regulation  of  APU  PM2  5 


emissions,  assuming  the  rate  of  APU  use 
on  which  the  final  C02  standard  is 
premised.  These  PM  emission  impacts 
represent  an  increase  of  approximately 
three  percent  of  the  HD  sector  PM 
emissions.  We  note  further  that  the 
pollutant  at  issue  is  diesel  PM,  which  is 
associated  with  myriad  serious  health 
effects,  including  premature  mortality. 
See  Section  Viil.A.6  below. 


Table  1 1 1-3— Projected  Impact  of  Increased  Adoption  of  APUs  in  Phase  2 


2040 

2050 


CY 

Baseline  HD 
vehicle  PM2j 
emissions 
(tons) 

Final  phase  2 
GHG  program 
PM2.5 a  emission 
impact  without 
further  PM 
control 
(tons) b 

20,939 

22,995 

464 

534 

Note: 

a  Positive  numbers  mean  emissions  would  increase  from  baseline  to  control  case. 

bThe  impacts  shown  include  all  PM2.5  impacts  from  the  rule  including  impacts  from  increased  tire  wear  and  brake  wear  that  results  from  the 
slight  increase  in  VMT  projected  as  a  result  of  this  rule. 


(b)  Feasibility  of  PM  Emission 
Reductions 

As  EPA  discussed  in  the  NPRM,  there 
are  DPFs  in  the  marketplace  today  that 
can  reduce  PM  emissions  from  APUs.  80 
FR  40213.  Since  January  1, 2008, 
California  ARB  has  restricted  the  idling 
of  sleeper  cab  tractors  during  periods  of 
sleep  and  rest.210  The  regulations  apply 
additional  requirements  to  diesel -fueled 
APUs  on  tractors  equipped  with  2007 
model  year  or  newer  main  engines. 
Truck  owners  in  California  must  either: 
(1 )  Fit  the  APU  with  an  ARB  verified 
Level  3  particulate  control  device  that 
achieves  85  percent  reduction  in 
particulate  matter;  or  (2)  have  the  APU 
exhaust  plumbed  into  the  vehicle’s 
exhaust  system  upstream  of  the 
particulate  matter  aftertreatment 
device.211  Currently  ARB  has  identified 
four  control  devices  that  have  been 
verified  to  meet  the  Level  3  p.m. 
requirements.  These  devices  include 
HUSS  Umwelttechnik  GmbH’s  FS-MK 
Series  Diesel  Particulate  filters,  impco 
Ecotrans  Technologies5  ClearSky  Diesel 
Particulate  Filter,  Thermo  King’s 
Electric  Regenerative  Diesel  Particulate 
Filter,  and  Proventia’s  Electronically 
Heated  Diesel  Particulate  Filter,  in 
addition,  ARB  has  approved  a  Cummins 
integrated  diesel -fueled APU  and 


209  U.S.  EPA.  Updates  to  MOVES  for  Emissions 
Analysis  of  Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium -and  Heavy-Duty 
Engines  and  Vehicles — Phase  2  FRM.  Docket 
Number  EPA-HQ-OAR-20 14-0827.  July  2016. 


several  fuel -fired heaters  produced  by 
Espar  and  Webasto. 

EPA  received  comments  from 
Daimler,  Idle  Smart,  MECA,  and 
Proventia  addressing  the  feasibility  of 
PM  reductions  from  APU  engines. 
Daimler  stated  that  they  supply  APUs 
that  currently  meet  ARB’s  PM  emission 
requirements  and  encouraged  EPA  to 
simply  adopt  ARB’s  regulations. 
Proventia  commented  that  they  have 
produced  an  ARB-approvedactively 
regenerating  DPF  to  fit  the  Thermo  King 
Tripac  APU  since  2012  and  that  it  is 
proven,  reliable,  and  commercially 
available.  Idle  Smart  commented  that 
their  start -stop idle  reduction  solution 
emits  less  PM  emissions  than  a  diesel 
APU  without  a  DPF.  MECA  commented 
that  a  particulate  filter  in  this 
application  would  be  a  wall  flow  device 
and,  due  to  the  relatively  cold  exhaust 
temperature  of  these  small  engines,  the 
fi  iters  wou Id  need  to  use  either  al  I 
active  or  a  combination  of  passive  and 
active  regeneration  to  periodically  clean 
the  soot  from  the  filter.  MECA  stated 
that  active  regeneration  could  be 
achieved  through  the  use  of  a  fuel 
burner  or  electric  heather  upstream  of 
the  filter.  MECA  also  stated  that  ARB’s 
regulations  demonstrate  that  it  is 
feasible  to  control  PM  from  small  APU 
engines  and  that  the  technology  has 
been  available  since  2008. 


210  California  Air  Resources  Board.  Idle  Reduction 
Technologies  for  Sleeper  Berth  Trucks.  Last  viewed 
on  September  19,  2014  at  http://www.arb.ca.gov/ 
msprog/cabcom  fort/cabcom  fort.htm . 

211  California  Air  Resources  Board. 
§2485(c)(3)(A)(1 ). 


California’s  Clean  Idle  program 
requires  that  diesel  -  powered APUs  be 
fitted  with  a  verified  DPF.  In  some 
cases,  limits  are  put  on  the  PM  emission 
level  at  the  engine  outlet  (upstream  of 
the  DPF).  For  example,  the  ThermoKing 
APU  approval  utilizing  a  Yanmar  engine 
requires  that  engine  is  certified  to  a  PM 
level  of  0.2  g/kW-hror  less  (upstream  of 
the  DPF).212  Implementation  of  the 
California  program  and  the  subsequent 
approval  of  Level  3  verified  devices  has 
led  to  the  certification  of  engines 
utilized  in  APUs  whose  PM  emissions  at 
the  engine  outlet  are  well  below  the  0.4 
g/kW-hrnonroad  Tier  4  final  standard 
for  this  size  engine  in  40  CFR  part  1039. 
For  example,  the  Yanmar  TK270M 
engine  that  is  used  in  combination  with 
ThermoKing’s  electronic  regenerative 
diesel  particulate  filter,  which  is 
certified  under  the  EPA  designated 
engine  family  GYDXL0.57NUA,  is 
certified  with  a  PM  level  of  0.09  g/kW- 
hr.  The  addition  of  a  DPF  affords  at  least 
an  additional  85  percent  reduction  from 
the  engine  outlet  certified  value,  or  less 
than  0.014  g/kW-hr. 

EPA  believes  that  these  comments 
confirm  our  discussion  at  proposal  that 
PM  standards  reflecting  performance  of 
a  diesel  particulate  filter  are  technically 
feasible. 


212  California  Air  Resources  Board.  Executive 
Order  DE-1 2-006.  Last  viewed  on  June  21 , 201 6  at 
h  ttp  ://www.  arb.ca.  gov/d  iesel/verdev/p  df/exec  u  tive_ 
orders/de- 1 2-006.pdf. 
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(c)  Benefits  of  Further  PM  Controls 

Using  MOVES,  EPA  evaluated  the 
impact  of  requiring  further  PM  control 
from  APUs  nationwide.  As  shown  in 
Table  111-3  and  Table  111-4,  EPA  projects 
that  the  HD  Phase  2  program  without 
additional  PM  controls  would  increase 
PM2.5  emissions  by  464  tons  in  2040  and 
534  tons  in  2050.  The  annual  impact  of 


the  final  program  to  further  control  PM 
is  projected  to  lead  to  a  reduction  of 
PM2.5  emissions  nationwide  by  927  tons 
in  2040  and  by  1,114  tons  in  2050,  as 
shown  in  Table  111-4  the  column  labeled 
“Net  Impact  on  National  PM2.5  Emission 
with  Further  PM  Control  of  APUs 
(tons).”  Note  that  these  requirements 
will  reduce  PM  emissions  from  APUs 
assumed  in  the  baseline  for  MY  2018 


and  later,  as  well  as  the  additional  APUs 
that  are  projected  to  be  used  as  a  result 
of  the  Phase  2  standards.  This  results  in 
projected  reductions  that  exceed  the 
projected  increase  in  PM  emissions  that 
would  have  occurred  with  the  new 
Phase  2  GHG  standards  but  without 
these  newly  promulgated  APU 
standards. 


Table  111-4— Projected  Impact  of  Further  Control  on  PM2.5  Emissions3 


CY 

Baseline  national 
heavy-duty 
vehicle  PM2.5 

HD  Phase  2 
program  national 
PM2.5  emissions 
without  further 

HD  Phase  2 
program  national 
PM2.5  emissions 
with  further 

Net  impact  on 
national  PM2.5 
emission  with 
further  PM 

emissions 

(tons) 

PM  control 

PM  control 

control  of  APUs 

(tons) 

(tons) 

(tons) 

2040  . 

20,939 

21,403 

20,476 

¥927 

2050  . 

22,995 

23,529 

22,416 

¥1,114 

Note; 

aThe  impacts  shown  include  all  PM2.5  impacts  from  the  rule  including  impacts  from  increased  tire  wear  and  brake  wear  that  results  from  the 
slight  increase  in  VMT  projected  as  a  result  of  this  rule. 


(d)  PM  Emission  Reduction  Technology 
Costs 

EPA  does  not  project  any  cost  for 
meeting  the  requirement,  commencing 
on  January  1 , 2018,  that  tractor 
manufacturers  using  APUs  as  part  of  a 
compliance  path  to  meeting  the  Phase  1 
GHG  standards  only  receive  credit  in 
GEM  for  use  of  the  APU  if  they  use  an 
APU  with  an  engine  with  deteriorated 
PM  emissions  at  or  below  0.15  g/kW-hr. 
The  same  conclusion  applies  for  MY 
2021 ,  when  we  adopt  the  PM  emission 
level  of  0.15  g/kW-hras  an  emission 
standard,  not  only  as  a  qualifying 
condition  for  using  AESS  for 
demonstrating  compliance  with  the  C02 
standard.  First,  EPA  projects  that  the 
2018-2023  requirements  can  be 
achieved  at  zero  cost  because  several 
engines  are  already  meeting  them  today 
with  in-cylindercontrols.  Second,  this 
is  only  one  of  many  potential 
compliance  pathways  for  tractors 
meeting  the  Phase  1  standards.  We 
nonetheless  are  providing  extra  lead 
time  by  tying  this  provision  to  calendar 
year  2018,  rather  than  model  year  2018, 
to  allow  manufacturers  time  for 
confirming  emission  levels  and 
otherwise  complying  with 
administrative  requirements. 

PM  emission  reductions  from  APU 
engines  beginning  in  MY  2024  would 
most  likely  be  achieved  through 
installation  of  a  diesel  particulate  filter 
(DPF).213  In  the  NPRM,  EPA  discussed 
several  sources  for  DPF  cost  estimates. 


213  As  discussed  beiow,  a  DPF  could  be  installed 
by  the  APU  manufacturer,  the  engine  manufacturer, 
the  tractor  manufacturer,  or  a  fourth  entity,  with 
certification  and  labelling  responsibilities  differing 
depending  on  which  entity  does  the  installation. 


The  three  sources  included  the  federal 
Nonroad  Diesel  Tier  4  rule,  ARB,  and 
Proventia.  EPA  developed  long-term 
cost  projections  for  catalyzed  diesel 
particulate  filters  (DPF)  as  part  of  the 
Nonroad  Diesel  Tier  4  rulemaking.  In 
that  rulemaking,  EPA  estimated  the  DPF 
costs  would  add  $580  to  the  cost  of  150 
horsepower  engines  (69  FR  39126,  June 
29,  2004).  On  the  other  hand,  ARB 
estimated  the  cost  of  retrofitting  a  diesel 
powered  APU  with  a  PM  trap  to  be 
$2,000  in  2005.214  Proventia  is  charging 
customers  $2,240  for  electronically 
heated  DPF  for  retrofitting  existing 
APUs.215 

EPA  requested  comment  on  DPF  costs 
in  the  NPRM  and  received  comments 
from  MECA,  Proventia,  and  Ingersoll 
Rand.  MECA  agreed  with  EPA’s  range  of 
DPF  costs  discussed  in  the  NPRM. 
Proventia  stated  that  the  $2,240  end 
user  price  cited  in  the  NPRM  is  for  an 
aftermarket  retrofit  device.  Proventia 
estimated  that  the  direct  manufacturing 
cost  of  materials  and  manufacturing 
(which  is  less  than  the  retail  price 
equivalent)  for  quantities  exceeding 
10,000  annually  would  be  $975  for  an 
actively  regenerating  device.  The  basis 
for  this  estimate  is  Proventia’s  current 
production  cost  in  the  quantity  of  50 
units  of  $1069.  Proventia  stated  that 
EPA’s  estimate  of  $580  for  a  150hp 


214  California  Air  Resources  Board.  Staff  Report: 
Initial  Statement  of  Reasons;  Notice  of  Public 
Hearing  to  Consider  Requirements  to  Reduce  Idling 
Emissions  From  New  and  In -UseT rucks,  Beginning 
in  2008.  September  1,  2005.  Page  38.  Last  viewed 
on  October  20,  2014  at  http://www.arb.ca.gov/ 
regact/hdvidle/isor.pdf. 

215  Proventia.  Tripac  Filter  Kits.  Last  accessed  on 
October  21,  2014  at  http:// 

www.  proven  tia  filters,  com/p  urchase.html. 


engine  is  likely  to  be  for  a  catalyzed 
passively  regenerating  DPF  because 
those  engines  have  higher  exhaust 
temperatures.  Proventia  also  stated  that 
a  cost  of  an  actively  regenerating  DPF  is 
significantly  higher  than  for  passively 
regenerating  devices.  Ingersoll  Rand 
commented  that  Thermo  King  currently 
offers  a  DPF  option  on  its  line  of  diesel - 
powered  APUs  and  the  incremental 
price  of  the  DPF  option  can  be  as  high 
as  $3,500.  ATA  commented  that  adding 
a  DPF  to  an  APU  increases  the  cost  of 
the  device  by  up  to  20  percent.  Daimler 
provided  DPF  costs  as  CBi . 

EPA  considered  the  comments  and 
more  closely  evaluated  NHTSA’s 
contracted  TetraTech  cost  report  which 
found  the  total  retail  price  of  a  diesel  - 
powered  APU  that  includes  a  DPF  to  be 
$10, 000. 21 6  Based  on  all  of  this 
information,  EPA  is  projecting  the  retail 
price  increment  of  an  actively 
regenerating  DPF  installed  in  an  APU  to 
be  $2,000.  This  cost  is  incremental  to 
the  diesel -poweredAPU  technology 
costs  beginning  in  2024  MY. 

EPA  regards  these  costs  as  reasonable. 
First,  the  PM  standard  is  necessary  to 
avoid  an  unintended  consequence  of 
GHG  idle  control.  The  standard  adopted 
is  also  appropriate  for  APUs  used  in  on  - 
highway  applications,  since  it  is 
comparable  to  the  heavy -dutyon- 
highway  standard  after  considering 
rounding  conventions  (the  PM  standard 
for  a  tractor’s  main  engine  is  0.01  g/hp- 
hr  as  specified  in  40  CFR  86.007- 
11(a)(1)(iv))).  The  standard  is  also 
voluntary  in  the  sense  that  tractor 


216  U.S.  DOT/NHTSA.  Commerciai  Medium-and 
Heavy- DutyTruck  Fuei  Efficiency  Technology  Cost 
Study.  May  2015.  Page  71. 
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manufacturers  can  use  other  types  of 
idle  reducing  technologies,  or  choose  a 
Phase  2  compliance  path  not  involving 
idle  control.  The  agencies  have 
developed  technology  packages  for 
determining  the  final  Phase  2  tractor 
GHGand  fuel  consumption  standards 
that  are  predicated  on  lower  penetration 
rates  of  diesel  APUs  than  in  the  NPRM 
and  have  included  several  additional 
idle  reducing  technologies,  making  it 
more  likely  that  alternative  compliance 
paths  are  readily  available.  APU 
manufacturers  (and  manufacturers  of 
APU  engines)  also  can  market  their 
product  to  any  entities  other  than  MY 
2024  and  later  new  tractors  without 
meeting  the  DPF- based  PM  standard. 

Our  review  of  the  costs  of  these 
standards  thus  indicates  that  they  will 
be  reasonable. 

It  is  also  worth  noting  that  the 
reductions  also  have  monetized  benefits 
far  greater  than  the  costs  of  the  standard. 
Section  IX.H.1  of  this  Preamble 
discusses  the  economic  value  of 
reductions  in  criteria  pollutants.  In  this 
analysis,  EPA  estimates  the  economic 
value  of  the  human  health  benefits 
associated  with  the  resulting  reductions 
in  PM 2.5  exposure  using  what  are  known 
as  “benefit  per  ton”  values.  The  benefit 
per  ton  values  estimate  the  benefits  of 
reducing  incidence  of  specific  PM2.5  - 
related  health  impacts,  including 
reduction  in  both  premature  mortality 
and  premature  morbidity  from  on-road 
mobile  sources.  The  estimate  of  benefits 
from  reducing  one  ton  of  direct  PM2.5 
from  on -road mobile  sources  in  2030 
using  a  three  percent  discount  rate  range 
is  between  $490,000  and  $1,100,000 
(201 3$)  and  is  between  $440,000  and 
$990,000  (2013$)  using  a  seven  percent 
discount  rate.217  The  estimated  cost  per 
ton  for  the  new  APU  standards  in  2040 
is  $101,717. 

(e)  Other  Considerations 

EPA  considered  the  lead  time  of  the 
new  PM  standards  for  APUs  installed  in 
new  tractors.  The  201 8  provision 
restricting  GEM  credit  for  use  of  APUs 
is  not  a  new  standard,  but  rather  a 
compliance  constraint.  There  should  be 
ample  time  for  tractor  manufacturers  to 
consider  how  to  obtain  APUs  certified 


217  This  valuation  is  undoubtedly  conservative 
because  it  reflects  exposure  to  PM2.s  generally, 
rather  than  to  the  form  of  PM  here:  Diesel  exhaust 
particulate,  a  likely  human  carcinogen.  See  section 
VIII.A.e.b.  Due  to  underlying  analytical  limitations, 
PM2. 5  -  related benefit  per  ton  values  are  only 
estimated  out  to  the  year  2030.  For  the  criteria 
pollutant  benefits  analysis  in  this  rulemaking,  we 
make  a  conservative  assumption  that  2030  values 
apply  to  all  emission  reductions  in  years  that 
extend  beyond  2030.  We  assume  benefit- per-ton 
val  ues  grow  larger  i  n  the  f utu re  d ue  to  i  ncome 
growth  and  a  larger  future  population. 


to  the  designated  deteriorated  PM 
emissions  level  should  they  wish  to 
receive  GEM  credit  for  use  of  APUs.  As 
noted  in  (d)  above,  we  concluded  that 
the  reasonable  feasible  lead  time  is  to 
implement  these  provisions  on  January 
1,  2018  because  the  manufacturer’s 
contemplating  use  of  APUs  in 
conjunction  with  a  Phase  1  compliance 
strategy  using  AESS  would  need  time  to 
adapt  their  certification  systems,  which 
we  believe  requires  lead  time  of  at  least 
several  months. 

In  MY  2021,  tractor  manufacturers 
will  be  subject  to  a  prohibition  against 
selling  new  MY  2021  through  2023 
tractors  with  APUs  that  do  not  meet 
those  specified  PM  emission  levels.  For 
the  reasons  just  given,  there  is  ample 
time  to  meet  this  requirement. 

The  diesel  particulate  filter- based 
standard  for  APUs  installed  in  new 
tractors  begins  in  MY  2024.  This  allows 
several  years  for  the  development  and 
application  of  diesel  particulate  filters 
to  these  APUs.  We  have  concluded  that, 
given  the  timing  of  the  PM  emission 
standards  finalized  in  this  document 
and  the  availability  of  the  technologies, 
APUs  can  be  designed  to  meet  the  new 
standards  with  the  lead  time  provided 
(and,  again,  noting  that  tractor 
manufacturers  have  available 
compliance  pathways  available  not 
involving  APUs). 

In  terms  of  safety,  EPA  considered  the 
fact  that  diesel  particulate  filters  are  a 
known  technology.  DPFs  have  been 
installed  on  a  subset  of  diesel  powered 
APUs  since  the  beginning  of  the 
California  requirements  and  have  been 
used  with  on-highwaydiesel  engines 
since  the  sale  of  MY  2007  engines.  We 
are  unaware  of  any  safety  issues  with 
this  technology.  We  are  adopting  these 
APU  requirements  because  they  allow 
for  reduced  fuel  consumption;  this  also 
leads  to  a  positive  impact  with  respect 
to  energy. 

(f)  implementation  of  the  Standard 

EPA  has  a  choice  as  to  whether  to 
adopt  these  provisions  as  a  tractor 
vehicle  standard  or  as  a  standard  for  the 
non-roadengine  in  the  APU.  Under 
either  approach,  EPA  is  required  to 
consider  issues  of  technical  feasibility, 
cost,  safety,  energy,  and  lead  time.  EPA 
has  addressed  all  of  these  factors  above, 
and  finds  the  201 8,  2021 ,  and  2024 
provisions,  and  associated  lead  time,  to 
be  justified.218 

The  final  rule  applies  most  directly  to 
tractor  manufacturers.  However,  other 
entities  potentially  affected  are  the 
manufacturer  of  the  APU,  the 


218  As  noted  above,  the  2018  provision  is  a 
compliance  constraint,  not  a  standard. 


manufacturer  of  the  engine  installed  in 
the  APU,  and  a  different  entity  (if  any) 
separately  installing  a  DPF  on  the  APU 
engine.  At  present,  all  engines  used  in 
APUs  must  certify  to  the  PM  standard 
in  40  CFR  1039.101,  and  must  label  the 
engine  accordingly  (see  40  CFR 
1039.135).  The  provisions  we  are 
adopting  for  MY  2024  require  that  any 
APU  engine  being  certified  to  the  0.02 
g/kW-hrPM  standard  have  a  label 
indicating  that  the  APU  or  engine  is  so 
certified.  This  puts  any  entity  receiving 
that  engine  on  notice  that  the  APU  (and 
its  engine)  can  be  used  in  a  new  tractor. 
Conversely,  the  absence  of  such  a  label 
indicates  that  the  engine  cannot  be  so 
used.  Consequently,  if  a  tractor 
manufacturer  receives  an  APU  without 
the  supplemental  label,  it  can  only  use 
the  APU  in  a  new  tractor  if  it  installs  a 
DPF  or  otherwise  retrofits  the  APU 
engine  to  meet  the  PM  standard. 

The  APU  certification  provisions  in 
40  CFR  1039.699  are  simplified  to 
account  for  the  fact  that  the  APU 
manufacturer  would  generally  be  adding 
emission  control  hardware  without 
modifying  the  engine  from  its  certified 
configuration.  Note  that  engine 
manufacturers,  tractor  manufacturers  or 
others  installing  the  emission  control 
hardware  may  also  certify  to  the  0.02  g / 
kW-hrstandard.  Since  the  prohibition 
applies  to  the  tractor  manufacturer,  we 
would  not  expect  the  delegated 
assembly  provisions  of  40  CFR  1037.621 
or  the  secondary  vehicle  manufacturer 
provisions  of  40  CFR  1037.622  to  apply 
for  APU  manufacturers. 

As  described  above,  we  are  aware  that 
the  PM  standardsasadopted  would  not 
prevent  a  situation  in  which  tractors  are 
retrofitted  with  diesel  APUs  after  they 
are  no  longer  new,  without  meeting  the 
PM  standards  described  above.  We 
believe  that  vehicle  manufacturers  will 
strongly  desire  to  apply  the  benefit  of 
AESS  with  low-PMdiesel  APUs  to  help 
them  meet  C02  standards  for  any 
installations  where  a  diesel  APU  is  a 
viable  or  likely  option  for  in-use 
tractors.  We  will  consider  addressing 
this  possible  gap  in  the  program  with  a 
standard  for  new  APUs  installed  on  new 
or  used  tractors.  Such  a  standard  would 
be  issued  exclusively  under  our 
authority  to  regulate  nonroad  engines  as 
described  in  Clean  Air  Act  section  213 
(a)(4).  If  we  adopt  such  a  standard,  we 
will  also  consider  whether  to  adopt  that 
same  requirement  for  new  APUs 
installed  in  other  motor  vehicles,  and 
for  other  nonroad  installations 
generally. 
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(4)  Special  Purpose  Tractors  and  Heavy - 
Haul  Tractors 

The  agencies  proposed  and  are 
adopting  provisions  in  Phase  2  to  set 
standards  for  a  new  subcategory  of 
heavy -hau (tractors.  In  addition  and  as 
noted  above,  in  Phase  1  the  agencies 
adopted  provisions  to  allow  tractor 
manufacturers  to  reclassify  certain 
tractors  as  vocational  vehicles,  also 
called  Special  Purpose  Tractors.219  The 
agencies  proposed  and  are  adopting 
provisions  in  Phase  2  to  continue  to 
allow  manufacturers  to  exclude  certain 
vocational  -  typesof  tractors  (Special 
Purpose  Tractors)  from  the  combination 
tractor  standards  and  instead  be  subject 
to  the  vocational  vehicle  standards. 
However,  the  agencies  are  making 
changes  to  the  proposed  Phase  2  Special 
Purpose  Tractors  and  heavy-haul 
tractors  in  response  to  comments,  as 
discussed  below. 

(a)  Heavy -Haul Tractors 

For  Phase  2,  the  agencies  proposed 
and  are  adopting  an  additional 
subcategory  to  the  tractor  category  for 
heavy -haul  tractors  that  are  designed  to 
haul  much  heavier  loads  than 
conventional  tractors.  The  agencies 
recognize  the  need  for  manufacturers  to 
build  these  types  of  vehicles  for  specific 
applicationsand  also  recognize  that 
such  heavy -haul  tractors  are  not  fully 
represented  by  the  way  GEM  simulates 
conventional  tractors.  We  believe  the 
appropriate  way  to  prevent  effectively 
penalizing  these  vehicles  is  to  set 
separate  standards  recognizing  a  heavy - 
haul  vehicle’s  unique  needs,  which 
include  the  need  for  a  higher 
horsepower  engine  and  different 
transmissions.  In  addition  drivetrain 
technologies  such  as  6x2  axles,  may  not 
be  capable  of  handling  the  heavier 
loads.  The  agencies  are  adopting  this 
change  in  Phase  2  because,  unlike  in 
Phase  1,  the  engine,  transmission,  and 
drivetrain  technologies  are  included  in 
the  technology  packages  used  to 
determine  the  stringency  of  the  tractor 
standards  and  are  included  as 
manufacturer  inputs  in  GEM.  The 
agencies  also  recognize  that  certain 
technologies  used  to  determine  the 
stringency  of  the  Phase  2  tractor 
standards  are  less  applicable  to  the 
heavy -haul  tractors  designed  for  the 
U.S.  market.  For  example,  heavy -haul 
tractors  in  the  U.S.  are  not  typically 
used  in  the  same  manner  as  long-haul 
tractors  with  extended  highway  driving, 
and  therefore  will  experience  less 
benefit  from  aerodynamics.  This  means 
that  the  agencies  are  adopting  a 


219  See  40  CFR  1037.630. 


standard  that  reflects  individualized 
performance  of  these  technologies  in 
particular  applications,  in  this  case, 
heavy -haul  tractors,  and  further,  have  a 
means  of  reliably  assessing 
individualized  performance  of  these 
technologies  at  certification. 

The  typical  tractor  is  designed  in  the 
U.S.  with  a  Gross  Combined  Weight 
Rating  (GCWR)  of  approximately  80,000 
pounds  due  to  the  effective  weight  limit 
on  the  federal  highway  system,  except 
in  states  with  preexisting  higher  weight 
limits.  The  agencies  proposed  in  Phase 
2  to  consider  tractors  with  a  GCWR  over 
120,000  pounds  as  heavy -haul  tractors. 
Based  on  comments  received  during  the 
development  of  HD  Phase  1  (76  FR 
57136-57138)  and  because  we  did  not 
propose  in  Phase  2  a  sales  limit  for 
heavy -haulas  we  have  for  the 
vocational  tractors  in  Phase  1,  the 
agencies  also  believed  it  would  be 
appropriate  to  further  define  the  heavy - 
haul  vehicle  characteristics  to 
differentiate  these  vehicles  from  the 
vehicles  in  the  other  nine  tractor 
subcategories.  The  two  additional 
requirements  in  the  Phase  2  proposal 
included  a  total  gear  reduction  greater 
than  or  equal  to  57:1  and  a  frame 
Resisting  Bending  Moment  (RBM) 
greater  than  or  equal  to  2,000,000  in  -  lbs 
per  rail  or  rail  and  liner  combination. 
Heavy -hau (tractors  typically  require  the 
large  gear  reduction  to  provide  the 
torque  necessary  to  start  the  vehicle 
moving.  These  vehicles  also  typically 
require  frame  rails  with  extra  strength  to 
ensure  the  ability  to  haul  heavy  loads. 
We  requested  comment  on  the  proposed 
heavy -hau  I  tractor  specifications, 
including  whether  Gross  Vehicle  Weight 
Rating  (GVWR)  or  Gross  Axle  Weight 
Rating  (GAWR)  would  be  a  more 
appropriate  metric  to  differentiate 
between  a  heavy -hau  (tractor  and  a 
typical  tractor. 

We  received  comments  from  several 
manufacturers  about  the  proposed 
heavy -haulsubcategory.  None  of  the 
commenters  were  averse  to  creating 
such  a  subcategory,  and  many 
manufacturers  directly  supported  such 
an  action.  Navistar  supported  creating  a 
new  heavy -hau  I  subcategory 
maintaining  that  this  type  of  vehicle  is 
specified  uniquely  and  is  not  designed 
for  standard  trailers.  Volvo  supported 
this  addition  since  heavy -hau  (tractors 
require  large  engines  and  increased 
cooling  capacity  and  most  heavy -hau  I 
rigs  have  some  requirement  for  off  -  road 
access  to  pick  up  machinery,  bulk 
goods,  and  unusual  loads. 

We  received  comments  from  several 
manufacturers  about  the  criteria 
proposed  to  define  the  heavy -haul 
tractor  subcategory.  Allison  commented 


that  for  heavy -hau  (tractors  equipped 
with  an  automatic  transmission,  the  gear 
reduction  ratio  should  be  greater  than  or 
equal  to  24.9:1  because  an  automatic 
transmission  with  a  torque  converter 
provides  a  torque  multiplying  effect  and 
better  launch  capability.  EM  A  and  other 
manufacturers  commented  that  the 
proposed  specifications  for  heavy -hau  I 
tractors  do  not  allow  the  relevant 
vehicles  to  meet  the  proposed  total  gear 
reduction  ratio  of  57:1  or  greater.  EM  A 
commented  that  the  Allison  7 -speed 
4700  transmission  and  the  Eaton  9LL 
products  both  are  specifically  designed 
for  heavy -hau  (operations,  could  meet  a 
53:1  specification,  but  not  a  57:1  ratio. 
PACCAR  also  commented  that  an 
automatic  transmission  torque  converter 
ratio  should  be  included  in  the  Total 
Reduction  ratio  calculation  to  properly 
incorporate  the  slip  and  first  gear  ratio 
combination  that  is  inherent  in  an 
automatic  transmission.  EMA,  PACCAR, 
and  Volvo  recommended  that  the 
agencies  should  change  the  rear  axle 
ratio  for  the  baseline  vehicle  to  attain 
the  53:1  total  reduction  ratio  because 
the  proposed  baseline  heavy -haul 
vehicle  did  not  meet  the  proposed  total 
reduction  ratio.  Daimler  commented 
that  the  agencies  should  remove  both 
the  frame  resistance  bending  moment 
requirement  and  the  gear  reduction 
requirement. 

EM  A  and  some  of  the  manufacturers 
commented  that  the  agencies  should 
revise  the  definition  of  heavy -haul 
tractor  to  be  “equal  to  or  greater  than 
120,000  pounds  GCWR”  rather  than 
“greater  than  120,000  pounds  GCWR.” 
They  stated  that  the  specifications  for 
the  heavy -hau  I  market  start  with  and 
include  120,000  pounds  GCWR.  Daimler 
suggested  that  the  minimum  GCWR  be 
set  at  105,000  pounds  to  better  catch  the 
large  number  of  Canadian  vehicles  that 
are  heavy -haul. Daimler  stated  that  this 
broader  weight  definition  catches  a  very 
small  number  of  US  vehicles  (0.1  to  0.9 
percent  of  the  vehicles,  depending  on 
other  factors)  but  catches  the  large 
number  of  Canadian  vehicles  that 
Daimler  considers  to  be  heavy -haul. 

Volvo  commented  that  there  are 
multiple  types  of  heavy -hau  I  tractors, 
each  with  their  own  specific 
characteristics  based  on  operational 
considerations:  High-roofhighway 
sleeper  tractors  pulling  box  vans  at  or 
above  120,000  pounds  GCWR  (e.g.  long 
combination  vehicles)  that  run  regional 
and  long- hauioperations  and  can 
benefit  from  the  same  technologies  as 
high-roofsleepers  with  80,000  pound 
GCWR  and  should  be  credited  for  the 
higher  payload;  low -and  mid -roof 
sleepers  that  primarily  run  long-haul 
routes  (e.g.  pulling  low -boy trailers  and 
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heavy  equipment);  low-roofday  cab 
tractors  running  regional  and  shorter 
routes  (e.g.  bulk  haul);  and  then  what 
the  industry  typically  refers  to  as  heavy  - 
haul  that  are  extremely  high  GCWRand 
can  haul  above  300  metric  tons  and 
sometimes  run  in  multiple  tractor 
configurations  that  provide  for  one  or 
more  tractor(s)  pulling  and  one  or  more 
tractor(s)  pushing. 

In  part  to  follow  up  on  the  comments 
made  by  manufacturers,  EPA  held 
discussions  with  Environment  and 
Climate  Change  Canada  (ECCC)  after  the 
NPRM  was  released  regarding  the 
Special  Purpose  tractors  and  heavy-haul 
tractors.220  In  our  discussions,  ECCC 
emphasized  that  the  highway  weight 
limitations  in  Canada  are  much  greater 
than  those  in  the  U.S.  Where  the  U.S. 
federal  highways  have  limits  of  80,000 
pounds  GCW,  Canadian  provinces  have 
weight  limits  up  to  140,000  pounds. 

This  difference  could  potentially  limit 
emission  reductions  that  could  be 
achieved  if  ECCC  were  to  fully 
harmonize  with  the  U.S.’s  HD  Phase  2 
standards  because  a  significant  portion 
of  the  tractors  sold  in  Canada  have 
GCWR  greater  than  120,000  pounds,  the 
proposed  limit  for  heavy -haul  tractors. 

For  the  FRM,  EPA  and  NHTSA  are 
revising  the  heavy -hau (tractor 
provisions  to  balance  the  certainty  that 
vehicles  are  regulated  in  an  appropriate 
subcategory  along  with  the  potential  to 
better  harmonize  the  U.S.  and  Canadian 
regulations.  Based  on  our  assessment, 
the  tractors  with  GCWR  greater  than  or 
equal  to  120,000  pounds  truly  represent 
heavy -haulapplications  in  the  U.S. 
Therefore,  we  are  adopting  criteria  only 
based  on  GCWR,  not  the  proposed  RBM 
or  total  gear  reduction  ratios.  The 
agencies  are  adopting  Phase  2  heavy  - 
haul  standards  for  this  subset  of 
vehicles,  similar  to  the  standards 
proposed  for  Phase  2  and  detailed  below 
in  Section  III.D.1. 

in  Canada,  due  to  their  differences  in 
weight  and  dimension  requirements,  it 
is  primarily  tractors  with  a  GCWR  of 
equal  to  or  greater  than  140,000  pounds 
that  are  truly  heavy -haul  vehicles.  This 
leaves  a  set  of  tractors  sold  in  Canada 
with  a  GCWR  between  120,000  and 
140,000  pounds  that  are  used  in  ways 
that  are  similar  to  the  way  tractors  with 
a  GCWR  less  than  120,000  pounds  (the 
typical  Class  8  tractor)  are  used  in  the 
U.S.  These  tractors  sold  in  Canada  could 
benefit  from  the  deployment  of 
additional  GHG-reducingtechnologies 
beyond  what  is  being  required  for 
heavy -hau (tractors  in  the  U.S.,  such  as 


220  Memo  to  Docket.  Heavy  Class  8  Discussion 
with  Environment  and  Climate  Change  Canada.  Juiy 
2016.  Docket  EPA-HQ-OAR-20 14-0827. 


aerodynamic  and  idle  reduction 
improvements.  Most  manufacturers  tend 
to  rely  on  U.S.  certificates  as  their 
evidence  of  conformity  for  products 
sold  into  Canada  to  reduce  compliance 
burden.  Therefore,  in  Phase  2  the 
agencies  are  adopting  provisions  that 
allow  the  manufacturers  the  option  to 
meet  standards  that  reflect  the 
appropriate  technology  improvements, 
along  with  the  powertrain  requirements 
that  go  along  with  higher  GCWR.  While 
these  heavy  Class  8  tractor  standards 
will  be  optional  for  tractorssoid  into  the 
U.S.  market,  we  expect  that  Canada  will 
consider  adopting  these  as  mandatory 
requirements  as  part  of  their  regulatory 
development  and  consultation  process. 
Given  the  unique  circumstances  in  the 
Canadian  fleet,  we  believe  that  there  is 
a  reasonable  basis  for  considering  such 
an  approach  for  Canadian  tractors.  As 
such,  the  agencies  have  coordinated 
these  requirements  with  ECCC.  The 
agencies  are  only  adopting  optional 
heavy  Class  8  standards  for  MY  2021  at 
this  time.  The  expectation  is  that  ECCC 
will  develop  their  own  heavy-dutyGHG 
regulations  to  harmonize  with  this 
Phase  2  rulemaking  through  its  own 
domestic  regulatory  process.  We  expect 
that  ECCC  will  include  a  mandate  that 
heavy  Class  8  tractors  be  certified  to  the 
MY  2021  heavy  Class  8  tractor 
standards,  but  could  also  specify  more 
stringent  standards  for  later  years  for 
these  vehicles.  We  plan  to  coordinate 
with  ECCC  to  incorporateany  needed 
future  changes  in  a  timely  manner. 
Details  of  these  optional  standards  are 
included  in  Section  III.D.1. 

(b)  Special  Purpose  Tractors 

During  the  development  of  Phase  1 , 
the  agencies  received  comments  from 
several  stakeholders  supporting  an 
approach  for  an  alternative  treatment  of 
a  subset  of  tractors  because  they  were 
designed  to  operate  at  lower  speeds,  in 
stop  and  go  traffic,  and  sometimes 
operate  off-roador  at  higher  weights 
than  the  typical  line-haultractor.  These 
types  of  applications  have  limited 
potential  for  improvements  in 
aerodynamic  performance  to  reduce  C02 
emissions  and  fuel  consumption. 
Therefore,  we  adopted  provisions  to 
allow  these  special  purpose  tractors  to 
certify  as  vocational  vehicles  (or 
vocational  tractors).  Consistent  with  our 
approach  in  Phase  1,  the  agencies  still 
believe  that  these  vocational  tractors  are 
operated  differently  than  line- haul 
tractors  and  therefore  fit  more 
appropriately  into  the  vocational 
vehicle  category.  However,  we  need  to 
continue  to  ensure  that  only  tractors 
that  are  truly  vocational  tractors  are 


classified  as  such.221  As  adopted  in 
Phase  1 ,  a  Phase  2  vehicle  determined 
by  the  manufacturer  to  be  a  H  HD 
vocational  tractor  will  fall  into  one  of 
the  HHD  vocational  vehicle 
subcategories  and  be  regulated  as  a 
vocational  vehicle.  Similarly,  MHD 
tractors  which  the  manufacturer  chooses 
to  reclassify  as  vocational  tractors  will 
be  regulated  as  MHD  vocational 
vehicles.  Specifically,  the  agencies 
adopted  in  Phase  1  provisions  in  EPA’s 
40  CFR  1037.630  and  NHTSA’s 
regulation  at  49  CFR  523.2  to  only  allow 
the  following  three  types  of  vocational 
tractors  to  be  eligible  for  reclassification 
by  the  manufacturer:  Low  -  roof tractors 
intended  for  intra-citypickup  and 
delivery,  such  as  those  that  deliver 
bottled  beverages  to  retail  stores; 
tractors  intended  for  off-roadoperation 
(including  mixed  service  operation), 
such  as  those  with  reinforced  frames 
and  increased  ground  clearance;  and 
tractors  with  a  GCWR  over  120,000 
pounds.222 

In  the  Phase  2  proposal,  the  agencies 
proposed  to  remove  the  third  type  of 
vocational  tractors,  heavy -hau  I  tractors 
with  a  GCWR  over  120,000  pounds, 
from  the  Phase  2  Special  Purpose 
Tractor  category  and  set  unique 
standard  for  heavy -hau  (tractors.  80  FR 
40214.  The  agencies  requested  comment 
on  the  Special  Purpose  Tractor  criteria 
and  received  comments  from  the 
manufacturers.  EMA  and  PACCAR 
commented  there  is  a  group  of  special 
purpose  tractors  with  a  gross 
combination  weight  rating  over  120,000 
pounds  that  fall  in  between  the 
proposed  regulatory  categories  for 
heavy -hau  I  tractors  and  Claes  8  tractors 
that  need  to  be  accounted  for  in  a 
separateand  distinct  manner.  They 
stated  that  such  vehicles  are  still 
appropriately  categorized  as  Special 
Purpose  T ractors  and  should  be 
included  at  the  manufacturer’s  option  in 
the  vocational  tractor  family,  even 
though  they  may  not  meet  the  proposed 
total  gear  reduction  requirement  or  the 
frame  rail  requirements.  PACCAR  and 
Volvo  also  requested  a  modification  to 
the  definition  to  include  “equal  to 
120,000  GCWR.” 

Volvo  provided  a  list  of  recommended 
Special  Purpose  Tractor  criteria.  Volvo 
stated  that  these  characteristics 
differentiate  these  vehicles  from  line 
haul  operation,  especially  in  terms  of 
fuel  economy  as  well  as  the  significant 
added  costs  for  these  features.  Volvo’s 


221  As  a  part  of  the  end  of  the  year  compliance 
process,  EPA  and  NHTSA  verify  manufacturer’s 
production  reports  to  avoid  any  abuse  of  the 
vocational  tractor  allowance. 

222  See  existing  40  CFR  1037.630  (a)(1)(i)  through 

(Hi). 
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recommended  criteria  included  GCWR 
greater  than  120,000  pounds  or  any 
three  of  the  following  vehicles 
specifications:  Configuration  other  than 
4x2,  6x2,  or  6x4;  greater  than  14,600 
pounds  front  axle  load  rating;  greater 
than  46,000  pounds  rear  axle  load 
rating;  greater  than  or  equal  to  3.00:1 
overall  axle  reduction  in  transmission 
high  range;  greater  than  57.00:1  overall 
axle  reduction  in  transmission  low 
range;  frame  rails  with  a  resistance 
bending  moment  greater  than  or  equal  to 
2,000,000  in -lbs., greater  than  or  equal 
to  20  degree  approach  angle;  or  greater 
than  or  equal  to  14  inch  ground 
clearance. 

The  heavy -hau (tractor  standards  that 
the  agencies  are  adopting  in  Phase  2 
apply  to  tractors  with  a  GCWR  greater 
than  or  equal  to  120,000  pounds.  As 
stated  above,  the  agencies  are  adopting 
heavy -hau (tractor  criteria  based  only  on 
GCWR,  and  are  not  adopting  the 
proposed  criteria  of  RBM  or  total  gear 
reduction.  With  these  Phase  2  changes 
to  the  proposed  heavy -hau  I  tractor 
definition,  all  tractors  that  would  have 
been  considered  as  Special  Purpose 
T ractors  in  Phase  1  due  to  the  GCWR 
criteria  listed  in  EPA’s  40  CFR  1037.630 
and  NHTSA’s  regulation  at  49  CFR 
523.2  will  now  qualify  as  heavy-haul 
tractors  in  Phase  2.  Therefore,  we  no 
longer  believe  that  it  is  necessary  for 
heavy -hau  I  tractors  to  be  treated  as 
Special  Purpose  Tractors.  The  agencies 
also  reviewed  Volvo’s  suggested  criteria 
and  concluded  that  the  Phase  1 
approach  and  Special  Purpose  Tractor 
criteria  are  working  well;  therefore,  we 
do  not  see  the  need  to  adopt  more 
restrictive  criteria.  Consequently,  the 
agencies  are  adopting  in  Phase  2 
provisions  in  EPA’s  40  CFR  1037.630 
and  NHTSA’s  regulation  at  49  CFR 
523.2  to  only  allow  the  following  two 
types  of  vocational  tractors  to  be  eligible 
for  reclassification  to  Special  Purpose 
Tractors  by  the  manufacturer: 

(1)  Low -rooft ractors  intended  for 
intra-citypickup  and  delivery,  such  as 
those  that  deliver  bottled  beverages  to 
retail  stores. 

(2)  Tractors  intended  for  off- road 
operation  (including  mixed  service 
operation),  such  as  those  with 
reinforced  frames  and  increased  ground 
clearance. 

These  provisions  apply  only  for 
purposes  of  Phase  2.  The  agencies  are 
not  amending  the  Phase  1  provisions  for 
special  purposes  tractors. 

Volvo  also  requested  that  the  agencies 
add  a  Vocational  Heavy- Hau  I  Tractor 
subcategory  that  allows  for  a  heavy -hau  I 
tractor  which  benefits  from  the 
utilization  of  a  powertrain  optimized  to 
meet  the  vocational  operational 


requirements  of  this  segment,  a 
technology  package  corresponding  to 
those  operational  characteristics,  and 
with  a  corresponding  duty  cycle  and, 
most  importantly,  a  payload 
representative  of  heavy -hau  (operation. 
The  agencies  considered  this  request 
and  analyzed  the  expected  technology 
package  differences  between  the 
vocational  and  tractor  program.  As 
described  in  Section  iii.D.1,  the  agencies 
are  only  adopting  technologies  in  the 
heavy -hau  I  tractor  category  that  would 
be  applicable  to  the  operation  of  these 
vehicles.  For  example,  we  are  not 
adopting  standards  that  are  premised  on 
any  improvements  to  aerodynamics  or 
extended  idle  reduction.  Therefore,  we 
concluded  that  there  is  no  need  to 
develop  another  vocational  subcategory 
to  account  for  heavy -hau  I  tractors. 

Because  the  difference  between  some 
vocational  tractors  and  line- hau  I  tractors 
is  potentially  somewhat  subjective,  and 
because  of  concerns  about  relative 
stringency,  we  also  adopted  in  Phase  1 
and  proposed  to  continue  in  Phase  2  a 
rolling  three  year  sales  limit  of  21,000 
vocational  tractors  per  manufacturer 
consistent  with  past  production 
volumes  of  such  vehicles  to  limit  the 
use  of  this  provision.  We  proposed  in 
Phase  2  to  carry -overthe  existing  three 
year  sales  limit  with  the  recognition  that 
heavy- hau  I  tractors  would  no  longer  be 
permitted  to  be  treated  as  vocational 
vehicles  (suggesting  a  lower  volume  cap 
could  be  appropriate)  but  that  the 
heavy -dutymarket  has  improved  since 
the  development  of  the  HD  Phase  1  rule 
(suggesting  the  need  for  a  higher  sales 
cap).  The  agencies  requested  comment 
on  whether  the  proposed  sales  volume 
limit  is  set  at  an  appropriate  level 
looking  into  the  future.  80  FR  40214. 

Several  of  the  manufacturers 
commented  that  it  would  be  reasonable 
to  remove  the  sales  cap  limit.  Allison 
stated  that  this  limitation  may  have 
been  reasonable  in  the  initial  years  of 
the  program  as  a  precaution  against 
unreasonably  assigning  too  many 
tractors  to  the  vocational  vehicle 
category.  However  in  Phase  2,  Allison 
recommended  that  the  agencies  should 
remove  the  cap  for  three  reasons:  (1 ) 
Vehicle  configurations  change  over 
time;  (2)  the  Phase  2  vocational  program 
drives  technology  improvements  of 
powertrains;  and  (3)  Phase  2  better 
represents  the  diversity  of  vocational 
vehicle  uses  that  would  allow  for  better 
alignment  of  vehicles  with  duty  cycles 
that  most  represent  their  real  world 
operation.  Daimler  stated  that  they  think 
that  with  the  addition  of  heavy -haul 
tractor  standards,  there  will  be  less  need 
for  a  sales  volume  limit  on  special 
purpose  tractors.  In  Volvo  Group’s 


opinion,  the  proposed  volume  limit  is 
overly  constraining  and  burdensome 
and  should  be  removed.  Volvo  stated 
that  given  the  recent  product  lineup 
overhauls  across  the  industry  they  do 
not  believe  that  there  are  many  models 
still  on  the  market  that  are  sold  in  large 
numbers  into  both  highway  tractor  and 
vocational  tractor  segments,  nor  is  there 
sufficient  reason  that  any  OEM  cannot 
identify  specific  vehicle  attributes  in 
order  to  classify  a  tractor  as  suitable 
solely  for  highway  use,  or  for  on/off¬ 
road  use.  Volvo  Group  suggested  that 
the  agencies  remove  the  vocational 
tractor  volume  restrictions  and  employ 
a  guideline  based  on  specific  vehicle 
characteristics. 

The  agencies  evaluated  the  sales  cap 
limit  proposed  for  special  purpose 
tractors  and  the  comments  addressing 
the  issue  of  a  sales  cap.  EPA  calculated 
the  number  of  vocational  tractors 
certified  in  MY  2014  and  MY  2015.  The 
number  of  tractors  ranged  between 
approximately  2,600  and  6,200  per  year 
per  manufacturer  that  certified  special 
purpose  tractors,  but  one  manufacturer 
did  not  use  this  provision  at  all.223  it  is 
apparent  that  none  of  the  manufacturers 
are  utilizing  this  provision  near  the 
maximum  allowable  level  in  Phase  1  (a 
rolling  three  year  sales  limit  of  21,000). 
We  also  believe  that  there  is  more 
incentive  for  manufacturers  to  use  the 
special  purpose  tractor  provisions  in 
Phase  1  because  the  relative  difference 
in  stringency  between  the  tractor  and 
vocational  programs  is  much  greater  in 
Phase  1  than  it  will  be  in  Phase  2.  Upon 
further  consideration,  we  concluded 
that  there  is  significantly  less  incentive 
for  the  manufacturers  to  reclassify 
tractors  that  are  not  truly  special 
purpose  tractors  as  vocational  vehicles 
as  a  pathway  to  a  less  stri  ngent  standard 
in  Phase  2  primarily  since  the  Phase  2 
vocational  vehicle  program  stringency  is 
similar  to  the  stringency  of  the  tractor 
program.  In  addition,  the  Phase  2 
vocational  vehicle  compliance  program 
and  standards  better  represent  the  duty 
cycles  expected  of  these  vehicles  and 
are  predicated  on  performance  of 
similar  sets  of  vehicle  technologies, 
except  for  aerodynamic  technologies,  as 
the  primary  tractor  program.  Therefore, 
we  are  adopting  Phase  2  special  purpose 
tractor  provisions  without  a  sales  cap, 
but  will  continue  to  monitor  during  the 
Phase  2  implementation. 


223  U.S.  EPA.  Memo  to  Docket:  Special  Purpose 
Tractor  Production  Volumes.  Docket  EPA-HG- 
OAR-201 4-0827. 
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(5)  Small  Tractor  Manufacturer 
Provisions 

in  Phase  1,  EPA  determined  that 
manufacturers  that  met  the  small 
business  criteria  specified  in  13CFR 
121.201  for  “Heavy  Duty  Truck 
Manufacturing”  should  not  be  subject  to 
the  initial  phase  of  green  house  gas 
emissions  standards  in  40  CFR 
1037.106.224  The  regulations  required 
that  qualifying  manufacturers  notify  the 
Designated  Compliance  Officer  each 
model  year  before  introducing  the 
exempted  vehicles  into  commerce.  The 
manufacturersare  also  required  to  label 
the  vehicles  to  identify  them  as 
excluded  vehicles.  EPA  and  NHTSA 
proposed  to  eliminate  this  small 
business  provision  for  tractor 
manufacturers  in  the  Phase  2  program. 
As  stated  in  the  NPRM,  the  agencies  are 
aware  of  two  second  stage 
manufacturers  building  custom  sleeper 
cab  tractors.  In  the  proposal  we  stated 
that  we  could  treat  these  vehicles  in  one 
of  two  ways.  First,  the  vehicles  may  be 
considered  as  dromedary  vehicles  and 
therefore  treated  as  vocational 
vehicles.225  Or  the  agencies  could 
provide  provisions  that  stated  if  a 
manufacturer  changed  the  cab,  but  not 
the  frontal  area  of  the  vehicle,  then  it 
could  retain  the  aerodynamic  bin  of  the 
original  tractor.  80  FR  40214. 

The  agencies  received  comments  on 
the  second  stage  manufacturer  options 
for  small  manufacturers  discussed  in  the 
proposal.  American  Reliance  Industries 
(ARI)  raised  concerns  related  to  the 
proposed  alternative  methods  for 
excluding  or  exempting  second  stage 
manufacturers  performing  cab  sleeper 
modifications.  ARI  is  concerned  that 
treating  these  vehicles  as  vocational 
vehicles  may  mean  that  other 
regulations  related  to  vocational 
vehicles  would  become  applicable  and 
have  unanticipated  adverse  results  and 
that  the  vehicles  would  not  be  certified 
as  vocational  vehicles  when  originally 
certified  by  an  OEM.  ARI  commented 
that  if  EPA  and  NHTSA  adopt  a  frontal 
area  approach  for  second  stage 
manufacturers  making  cab  sleeper 
modifications,  that  the  section  be 
revised  to  ensure  greater  clarity  as  to  the 
intention  and  effect  of  this  section.  In 
building  a  custom  sleeper  cab,  ARI 
stated  that  they  may  use  wind  fairings, 
fuel  tank  fairings,  roof  fairings,  and  side 
extenders  that  can  modify  the  frontal 
area  of  the  tractor  in  height  and  width 
as  compared  to  the  frontal  area  of  the 


224  See  40  CFR  1037.150(c). 

225  A  dromedary  is  a  box,  deck,  or  piate  mounted 
behind  the  tractor  cab  and  forward  of  the  fifth 
wheei  on  the  frame  of  the  power  unit  of  a  tractor  - 
trailer  combination  to  carry  freight. 


vehicle  used  to  obtain  the  original 
certification.  ARI  also  commented  that 
depending  on  the  custom  cab  sleeper 
modification,  ARI  may  replace  an 
aerodynamic  fairing  from  the  tractor  in 
order  to  provide  better  aerodynamic 
results  in  light  of  the  cab  sleeper 
modification.  ARI  does  not  want  to  be 
precluded  from  continuing  to  provide 
these  benefits  to  clients.  ARI  encourages 
the  agencies  to  take  a  similar  approach 
to  small  business  exemption  under  the 
Phase  1  regulation  in  the  Phase  2 
regulation. 

Daimler  commented  on  the  agencies’ 
two  proposed  approaches  for  second 
stage  manufacturers  that  build  custom 
sleepers.  Daimler’s  main  concern  is  to 
clarify  that  where  the  primary 
manufacturer  has  certified  a  vehicle  as 
a  day  cab,  the  second  stage 
manufacturer’s  actions  do  not  draw  the 
primary  manufacturer  into 
noncompliance.  Daimler  stated  that  in 
many  cases,  they  do  not  know  that  a 
vehicle  will  be  altered  by  a  second  stage 
manufacturer.  Daimler  did  not  have  a 
preference  on  the  way  that  the  agencies 
proposed  to  regulate  these  secondary 
vehicle  manufacturers,  as  long  as  the 
primary  vehicle  manufacturers  could 
continue  to  sell  vehicles  with  the 
expectation  that  anyone  changing  them 
from  the  compliant  state  in  which  it  was 
built  would  certify  those  changes. 

in  response  to  these  comments,  EPA 
is  clarifying  in  40  CFR  1037.622  that 
small  businesses  may  modify  tractors  as 
long  as  they  do  not  modify  the  front  of 
the  vehicle  and  so  long  as  the  sleeper 
compartment  is  no  more  than  102 
inches  wide  or  162  inches  in  height.  As 
an  interim  provision,  to  allow  fora 
better  transition  to  Phase  2,  EPA  is 
finalizing  a  more  flexible  compliance 
path  in  40  CFR  1037.150(r).  This  option 
allows  small  manufacturers  to  convert  a 
low  or  mid  roof  tractor  to  a  high  roof 
configuration  without  recertification, 
provided  it  is  for  the  purpose  of 
building  a  custom  sleeper  tractor  or  for 
conversion  to  a  natural  gas  tractor. 
Although  this  more  flexible  allowance 
to  convert  low  and  mid  roof  tractors  to 
high  roof  tractors  is  being  adopted  as  an 
interim  provision,  we  have  not 
established  an  end  date  at  this  time.  We 
expect  to  reevaluate  as  manufacturers 
begin  to  make  use  of  and  may  decide  to 
revise  it  in  the  future,  potentially 
deciding  to  make  it  a  permanent 
allowance.  To  be  eligible  for  this  option, 
the  secondary  manufacturer  must  be  a 
small  manufacturer  and  the  original  low 
or  mid  roof  tractor  must  be  covered  by 
a  valid  certificate  of  conformity.  The 
modifications  may  not  increase  the 
frontal  area  of  the  tractor  beyond  the 
frontal  area  of  the  equivalent  high  roof 


tractor  paired  with  a  standard  box  van. 
With  respect  to  Daimler’s  comment,  40 
CFR  1037.130  only  applies  to  vehicles 
sold  in  an  uncertified  condition  and 
does  not  apply  to  vehicles  sold  in  a 
certified  condition. 

(6)  Glider  Vehicles 

As  described  in  Section  XII i.B,  EPA  is 
adopting  new  provisions  related  to 
glider  vehicles,  including  glider 
tractors.226  NHTSA  did  not  propose 
such  changes.  Glider  vehicles  and  glider 
kits  were  also  treated  differently  under 
NHTSA  and  EPA  regulations  prior  to 
this  rulemaking.  They  are  exempt  from 
NHTSA’s  Phase  1  fuel  consumption 
standards.  For  EPA  purposes,  the  C02 
provisions  of  Phase  1  exempted  glider 
vehicles  and  glider  kits  produced  by 
small  businesses  but  did  not  include 
such  a  blanket  exemption  for  other 
glider  kits.  Thus,  some  gliders  and 
glider  kits  are  already  subject  to  the 
Phase  1  requirement  to  obtain  a  vehicle 
certificate  prior  to  introduction  into 
commerce  as  a  new  vehicle.  80  FR 
40528. 

In  the  NPRM,  EPA  proposed  to  revise 
the  provisions  applicable  to  glider 
vehicles  so  that  the  engines  used  in 
these  vehicles  would  need  to  meet  the 
standards  for  the  year  of  the  new  glider 
vehicle.  EPA’s  resolution  of  issues 
relating  to  glider  vehicles,  including 
glider  tractors,  and  glider  kits,  is 
discussed  fully  in  Section  Xiii.B  and 
RTC  Section  14.2. 

Similarly,  NHTSA  considered 
including  glider  vehicles  under  its 
Phase  2  program.  After  assessing  the 
impact  glider  vehicles  have  on  the 
tractor  segment,  NHTSA  has  elected  not 
to  include  glider  vehicles  in  its  Phase  2 
program.  NHTSA  may  reconsider  fuel 
efficiency  regulations  for  glider  vehicles 
in  a  future  rulemaking. 

As  discussed  in  the  NPRM,  NHTSA 
would  like  to  reiterate  its  safety 
authority  over  gliders — notably,  that  it 
has  become  increasingly  aware  of 
potential  noncompliance  with  its 
regulations  applicable  to  gliders.  While 
there  are  instances  in  which  NHTSA 
regulations  allow  gliders  to  use  a  “donor 
VIN”  from  a  “donor  tractor,”  NHTSA 
has  learned  of  manufacturers  that  are 
creating  glider  vehicles  that  are  new 
vehicles  under  49  CFR  571 .7(e); 
however,  the  manufacturers  are  not 
certifying  them  and  obtaining  a  new 
VIN  as  required.  NHTSA  plans  to 
pursue  enforcement  actions  as 
applicable  against  noncompliant 
manufacturers.  In  addition  to 
enforcement  actions,  NHTSA  may 


226  See  section  I.E.  1  for  descriptions  of  glider 
vehicles  and  glider  kits. 
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consider  amending  49  CFR  571 .7(e)  and 
related  regulations  as  necessary.  NHTSA 
believes  manufacturers  may  not  be 
using  this  regulation  as  originally 
intended. 

We  believe  that  the  agencies  having 
different  policies  for  glider  kits  and 
glider  vehicles  under  the  Phase  2 
program  will  not  result  in  problematic 
disharmony  between  the  NHTSA  and 
EPA  programs,  because  of  the  small 
number  of  vehicles  that  will  be 
involved.  EPA  believes  that  its  changes 
will  result  in  the  glider  market  returning 
to  the  pre-2007levels,  in  which  fewer 
than  1,000  glider  vehicles  will  be 
produced  in  most  years.  Only  non- 
exempt  glider  vehicles  will  be  subject  to 
different  requirements  under  the 
NHTSA  and  EPA  regulations.  However, 
we  believe  that  this  is  unlikely  to 
exceed  a  few  hundred  vehicles  in  any 
year,  which  will  be  few  enough  not  to 
result  in  any  meaningful  disharmony 
between  the  two  agencies. 

(7)  Useful  Life  and  Deterioration  Factors 

Section  202(a)(1 )  of  the  CAA  specifies 
that  EPA  is  to  adopt  emissions 
standards  that  are  applicable  for  the 
useful  life  of  the  vehicle.  The  in-use 
Phase  2  standards  that  EPA  is  adopting 
will  apply  to  individual  vehicles  and 
engines,  just  as  EPA  adopted  for  Phase 
1 .  NHTSA  is  also  adopting  the  same 
useful  life  mileage  and  years  as  EPA  for 
Phase  2. 

EPA  is  also  not  adopting  any  changes 
to  the  existing  provisions  that  require 
that  the  useful  life  for  tractors  with 
respect  to  C02  emissions  be  equal  to  the 
respective  useful  life  periods  for  criteria 
pollutants,  as  shown  below  in  Table  III- 
5.  See  40  CFR  1037.106(e).  EPA  does  not 
expect  degradation  of  the  technologies 
evaluated  for  Phase  2  in  terms  of  C02 
emissions,  therefore  we  did  not  adopt 
any  changes  to  the  regulations 
describing  compliance  with  GHG 
pollutants  with  regards  to  deterioration. 
See  40  CFR  1037.241. 


Table  MI-5— Tractor  Useful  Life 
Periods 


Years 

Miles 

Class  7  Tractors  . 

10 

185,000 

Class  8  Tractors  . 

10 

435,000 

D.  Feasibility  of  the  Final  Phase  2 
Tractor  Standards 

This  section  describes  the  agencies1 
technical  feasibility  and  cost  analysis. 
Further  detail  on  all  of  these 
technologies  can  be  found  in  the  Ri  A 
Chapter  2. 

Class  7  and  8  tractors  are  used  in 
combination  with  trailers  to  transport 


freight.  The  variation  in  the  design  of 
these  tractors  and  their  typical  uses 
drive  different  technology  solutions  for 
each  regulatory  subcategory.  As  noted 
above,  the  agencies  are  continuing  the 
Phase  1  provisions  that  treat  vocational 
tractors  as  vocational  vehicles  instead  of 
as  combination  tractors,  as  noted  in 
Section  lii.C.4.  The  focus  of  this  section 
is  on  the  feasibility  of  final  standards  for 
combination  tractors  including  the 
heavy -haul  tractors,  but  not  the 
vocational  tractors. 

EPA  and  NHTSA  collected 
information  on  the  cost  and 
effectiveness  of  fuel  consumption  and 
C02  emission  reducing  technologies 
from  several  sources,  including  new 
information  collected  since  the  NPRM 
was  promulgated.  The  primary  sources 
of  pre- proposal  information  were  the 
Southwest  Research  Institute  evaluation 
of  heavy -duty  vehicle  fuel  efficiency 
and  costs  for  NHTSA,227  the  Department 
of  Energy’s  SuperTruck  Program,228 
2010  National  Academy  of  Sciences 
report  of  Technologies  and  Approaches 
to  Reducing  the  Fuel  Consumption  of 
Medium-and  Heavy -DutyVehicles, 229 
T I  AX’s  assessment  of  technologies  to 
support  the  NAS  panel  report,230  the 
analysis  conducted  by  the  Northeast 
States  Center  for  a  Clean  Air  Future, 
International  Council  on  Clean 
Transportation,  Southwest  Research 
Institute  and  TIAX  for  reducing  fuel 
consumption  of  heavy -dutylong  haul 
combination  tractors  (the  NESCCAF/ 
1CCT  study),231  and  the  technology  cost 
analysis  conducted  by  ICF  for  EPA.232 
Some  additional  information  and  data 
were  also  provided  in  comments. 

Commenters generally  supported  the 
agencies’  projection  that  manufacturers 


227  Reinhart,  T.E.  (June  2015).  Commercial 
Medium-  and  Heavy-Duty  Truck  Fuel  Efficiency 
Technology  Study— Report  #1.  (Report  No.  DOT  HS 
812  146).  Washington,  DC:  National  Highway 
Traffic  Safety  Administration. 

228  U.S.  Department  of  Energy.  SuperT ruck 
Initiative,  information  available  at  http:// 

en  ergy.  gov/eere/veh  icies/veh  id  e-tech  nologies- 
office. 

229  Committee  to  Assess  Fuel  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles;  National  Research  Council; 

Transportation  Research  Board  (2010). 

Technologies  and  Approaches  to  Reducing  the  Fuel 
Consumption  of  Medium-and  Heavy-Duty 
Vehicles.  (“The  2010  NAS  Report”)  Washington, 
DC,  The  National  Academies  Press. 

230  TIAX,  LLC.  “Assessment  of  Fuel  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles,”  Final  Report  to  National  Academy  of 
Sciences,  November  19,  2009. 

231  NESCCAF,  ICCT,  Southwest  Research 
institute,  and  TIAX.  Reducing  Heavy-DutyLong 
Haul  Combination  Truck  Fuel  Consumption  and 
C02  Emissions.  October  2009. 

232  ICF  International,  “investigation  of  Costs  for 
Strategies  to  Reduce  Green  house  Gas  Emissions  for 
Heavy-DutyOn-RoadVehicles.”  July  2010.  Docket 
Number  EPA-HG-OAR-201 0-01 62-0283. 


can  reduce  C02  emissions  and  fuel 
consumption  of  combination  tractors 
through  use  of  many  technologies, 
including  engine,  drivetrain, 
aerodynamic,  tire,  extended  idle,  and 
weight  reduction  technologies.  The 
agencies’  determination  of  the  feasibility 
of  the  final  HD  Phase  2  standards  is 
based  on  our  updated  projection  of  the 
use  of  these  technologies  and  an 
updated  assessment  of  their 
effectiveness.  We  will  also  discuss  other 
technologies  that  could  potentially  be 
used,  such  as  vehicle  speed  limiters, 
although  we  are  not  basing  the  final 
standards  on  their  use  for  the  model 
years  covered  by  this  rule,  for  various 
reasons  discussed  below. 

(1)  Projected  Technology  Effectiveness 
and  Cost 

EPA  and  NHTSA  project  that  C02 
emissions  and  fuel  consumption 
reductions  can  be  feasibly  and  cost- 
effectively  met  through  technological 
improvements  in  several  areas.  The 
agencies  evaluated  each  technology  and 
estimated  the  most  appropriate  adoption 
rate  of  technology  into  each  tractor 
subcategory.  The  next  sections  describe 
the  baseline  vehicle  configuration,  the 
effectiveness  of  the  individual 
technologies,  the  costs  of  the 
technologies,  the  projected  adoption 
rates  of  the  technologies  into  the 
regulatory  subcategories,  and  finally  the 
derivation  of  these  standards. 

Based  on  information  availableat  the 
time  of  the  NPRM,  the  agencies 
proposed  Phase  2  standards  that 
projected  by  2027,  all  high-rooftractors 
would  have  aerodynamic  performance 
equal  to  or  better  today’s  SmartWay 
performance — which  represents  the  best 
of  today’s  technology.  This  would 
equate  to  having  40  percent  of  new  high 
roof  sleeper  cabs  in  2027  complying 
with  the  current  best  practices  and  60 
percent  of  the  new  high-roofsleeper  cab 
tractors  sold  in  2027  having  better 
aerodynamic  performance  than  the  best 
tractors  available  today.  For  tire  rolling 
resistance,  we  premised  the  proposed 
standards  on  the  assumption  that  nearly 
all  tires  in  2027  would  have  rolling 
resistance  equal  to  or  superior  to  tires 
meeting  today’s  SmartWay  designation. 
At  proposal,  the  agencies  assumed  the 
2027  MY  engines  would  achieve  an 
additional  4  percent  improvement  over 
Phase  1  engines  and  we  projected  15 
percent  adoption  of  waste  heat  recovery 
(WHR)  and  many  other  advanced  engine 
technologies.  In  addition,  we  proposed 
standards  that  projected  improvements 
to  nearly  all  of  today’s  transmissions, 
incorporation  of  extended  idle 
reduction  technologies  on  90  percent  of 
sleeper  cabs,  and  significant  adoption  of 
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other  types  of  technologies  such  as 
predictive  cruise  control  and  automatic 
tire  inflation  systems. 

The  agencies  also  discussed  several 
other  alternatives  in  the  proposal.  When 
considering  alternatives,  it  is  necessary 
to  evaluate  the  impact  of  a  regulation  in 
terms  of  C02  emission  reductions,  fuel 
consumption  reductions,  and 
technology  costs.  However,  it  is  also 
necessary  to  consider  other  aspects, 
such  as  manufacturers’  research  and 
development  resources,  the  impact  on 
purchase  price,  and  the  impact  on 
purchasers.  Manufacturers  are  limited 
in  their  ability  to  develop  and 
implement  new  technologies  due  to 
their  human  resources  and  budget 
constraints.  This  has  a  direct  impact  on 
the  amount  of  lead  time  that  is  required 
to  meet  any  new  standards.  From  the 
owner/operator  perspective,  heavy-duty 
vehicles  are  a  capital  investment  for 
firms  and  individualsso  large  increases 
in  the  upfront  cost  could  impact  buying 
patterns.  Though  the  dollar  value  of  the 
lifetime  fuel  savings  will  far  exceed  the 
upfront  technology  costs,  purchasers 
often  discount  future  fuel  savings  for  a 
number  of  reasons,  as  discussed  in  more 
detail  in  Section  IX. A.  Tractor 
purchasers  are  often  uncertain  regarding 
the  amount  of  fuel  savings  that  can  be 
expected  for  their  specific  operation  due 
to  the  diversity  of  the  heavy -duty tractor 
market.  Although  a  nationwide 
perspective  that  averages  out  this 
uncertainty  is  appropriate  for 
rulemaking  analysis,  individual 
operators  must  consider  their 
potentially  narrow  operation.  In 
addition,  purchasers  often  put  a 
premium  on  reliability  (because 
downtime  is  costly  in  terms  of  towing, 
repair,  late  deliveries,  and  lost  revenue) 
and  may  perceive  any  new  technology 
as  a  potential  risk  with  respect  to 
reliability.  Another  factor  that 
purchasers  consider  is  the  impact  of  a 
new  technology  on  the  resale  market, 
which  can  also  be  impacted  by 
uncertainty. 

The  agencies  solicited  comment  on  all 
of  these  issues  and  again  noted  the 
possibility  of  adopting,  in  a  final  action, 
standards  that  are  more  accelerated  than 
those  in  Alternative  3,  notably  what  we 
termed  at  proposal,  Alternative  4  which 
would  have  involved  a  three  year  pull 
ahead  of  the  proposed  2027  standards. 
80  FR  4021 1 .  The  agencies  also  assumed 
in  the  NPRM  that  both  the  proposed 
standards  and  Alternative  4  could  be 
accomplished  with  all  changes  being 
made  during  manufacturers5  normal 
product  design  cycles.  However,  we 
noted  that  doing  so  would  be  more 
challenging  for  Alternative  4  and  may 
require  accelerated  research  and 


development  outside  of  design  cycles 
with  attendant  increased  costs. 
Commenters  were  encouraged  in  the 
NPRM  to  address  all  aspects  of 
feasibility  analysis,  including  costs,  the 
likelihood  of  developing  the  technology 
to  achieve  sufficient  relaibility  within 
the  lead  time,  and  the  extent  to  which 
the  market  could  utilize  the  technology. 

The  agencies  received  several  general 
comments  on  the  overall  stringency  of 
the  proposed  Phase  2  standards.  Several 
entities  encouraged  the  agencies  to 
adopt  more  stringent  tractor  standards, 
including  adoption  of  Alternative  4. 

They  pointed  out  that  DOE’s 
SuperTruck  program  demonstrated  over 
40  percent  improvement  over  2010 
levels,  including  10.7  mpg  by  Cummins- 
Peterbuilt  and  12.2  mpg  by  Daimler. 

CBD  stated  that  the  technology  forcing 
nature  of  Clean  Air  Act  section 
202(a)(2) 233  and  EPCA/EISA  requires 
more  aggressive  assumptions  regarding 
technology  adoption.  UCS  commented 
that  the  tractor  standards  could  be 
strengthened  by  another  six  percent  in 
2024  and  seven  percent  in  2027  to 
reflect  the  full  range  of  improvements  to 
the  powertrain  and  engine.  ICCT  stated 
that  its  analysis  indicates  that  the 
technology  potential  is  higher  and  costs 
are  lower  than  the  agencies’  assessments 
in  the  NPRM.  CARB  stated  that 
Alternative  4  is  technologically  feasible 
and  will  result  in  more  emission  and 
fuel  consumption  reductions.  CARB 
continued  to  state  that  the  increased 
cost  due  to  accelerated  implementation 
is  minimal,  about  $1,000  per  vehicle 
purportedly  according  to  the  NPRM. 

In  contrast  to  the  commenters  that 
called  for  more  stringent  standards  than 
those  proposed,  several  other 
commenters  cautioned  the  agencies 
from  adopting  final  standards  that  are 
more  stringent  than  those  proposed. 
Diesel  Technology  Forum  commented 
that  the  agencies  should  proceed  with 
caution  on  technologies  that  are  not  in 
wide  use  that  have  not  demonstrated 
reliability  or  commercial  availability. 
The  international  Foodservice 
Distributors  Association  is  concerned 
about  Alternative  4  in  terms  of 
reliability,  commenting  that  it  would 
require  their  members  to  purchase 
unproven  and  unreliable  equipment  in 
order  for  OEMs  to  meet  the 
requirements.  OOIDA  commented  if 
owners  fear  a  reduction  in  reliability, 
increased  operating  costs,  reduced 
residual  value,  or  large  increases  in 


233  CBD  is  mistaken  that  section  202(a)(2) 
mandates  tech  no  logy -forcingstandards,  although  it 
allows  them.  See  generally  74  FR 49464-465  (Sept. 
28,  2009). 


purchase  prices,  they  will  adjust  their 
purchase  plans. 

PACCAR  commented  about  the 
importance  of  lead  time  because  their 
customers  need  time  to  determine  if  a 
technology  meets  their  specific  needs  in 
their  specific  application  and  need 
assurance  that  a  technology  will  be 
reliable  in  use.  PACCAR  also  stated  that 
the  timing  provided  in  the  NPRM 
Alternative  3  provides  the  “greatest 
likelihood  for  a  successful  program.” 
Volvo  commented  that  SuperTruck 
demonstration  vehicles  serve  only  the 
purpose  of  demonstration  but  are  not 
proven  with  respect  to  cost,  reliability, 
and  durability.  Volvo  stated  that  the 
purpose  of  SuperTruck  was  narrow  in 
applicability  of  matched  tractor- trailers 
and  that  it  did  not  result  in  a  cost 
effective  tractor  because  each  project 
cost  between  $40  and  $80  million  to 
produce  a  single  vehicle.  Volvo  also 
commented  that  not  all  SuperTruck 
technologies  should  be  forced  into  all 
applications  and  duty  cycles  and  if  they 
area  pre-buy(or  no-buy)couid  result. 

The  agencies  considered  all  of  the 
general  comments  associated  with  the 
proposed  Alternative  3  and  Alternative 
4  tractor  standards.  We  believe  there  is 
merit  in  many  of  the  detailed  comments 
received  regarding  technologies.  These 
are  discussed  in  detail  in  the  following 
sections.  Instead  of  merely  choosing 
from  among  the  proposed  alternatives, 
the  agencies  have  developed  a  set  of 
final  tractor  standards  that  reflect  our 
reevaluation  of  the  ability  to  pull  ahead 
certain  technologies,  the  limitations  in 
adoption  rates  and/or  effectiveness  of 
other  technologies,  and  consideration  of 
additional  technologies.  In  general,  the 
final  Phase  2  tractor  standards  are 
similar  in  overall  stringency  as  the 
levels  proposed  in  Alternative  3,  but 
have  been  determined  using  new 
technology  packages  that  reflect 
consideration  of  all  of  the  technology 
comments,  and  in  some  respects  reflect 
greater  stringency  than  the  proposed 
Alternative  3. 

As  can  be  seen  from  the  comments, 
there  is  uncertainty  and  a  wide  range  of 
opinions  regarding  the  extent  to  which 
these  technologies  can  be  applied  to 
heavy -duty tractors.  Vehicle 
manufacturers  tended  to  take  the 
conservative  position  for  each 
technology  and  argue  that  the  agencies 
should  not  project  effectiveness  or 
adoption  rates  beyond  that  which  is 
certain.  Many  other  commenters  took  a 
more  optimistic  view  and  argued  for  the 
agencies  to  assume  that  each  potential 
technology  will  be  highly  effective  in 
most  applications.  However  the 
agencies  believe  the  most  likely 
outcome  will  be  that  some  technologies 
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will  work  out  better  than  expected 
while  others  will  be  slightly  more 
challenging  than  projected.  Thus,  the 
agencies  have  tended  to  make  balanced 
projections  for  the  various  technologies, 
although  some  may  be  slightly 
optimistic  while  others  are  somewhat 
conservative.  We  believe  the  overall 
effect  of  this  approach  will  be  standards 
that  achieve  large  reductions  with 
minimal  risks  to  the  industry. 

(a)  T ractor  Baselines  for  Costs  and 
Effectiveness 

The  fuel  efficiency  and  C02  emissions 
of  combination  tractors  vary  depending 
on  the  configuration  of  the  tractor.  Many 
aspects  of  the  tractor  impact  its 
performance,  including  the  engine, 
transmission,  drive  axle,  aerodynamics, 
and  rolling  resistance.  For  each 
subcategory,  the  agencies  selected  a 
theoretical  tractor  to  represent  the 
average  201 7  model  year  tractor  that 
meets  the  Phase  1  standards  (see  76  FR 
57212,  September  1 5,  201 1 ).  These 
tractors  are  used  as  baselines  from 
which  to  evaluate  costs  and 
effectiveness  of  additional  technologies 
and  standards. 

As  noted  earlier,  the  Phase  1  2017 
model  year  tractor  standards  (based  on 
Phase  1  GEM  and  test  procedures)  and 
the  baseline  2017  model  year  tractor 
results  (using  Phase  2  GEM  and  test 
procedures)  are  not  directly  comparable. 
The  same  set  of  aerodynamic  and  tire 
rolling  resistance  technologies  were 
used  in  both  setting  the  Phase  1 
standards  and  determining  the  baseline 
of  the  Phase  2  tractors.  However,  there 
are  several  aspects  that  differ.  First,  a 
new  version  of  GEM  was  developed  and 
validated  to  provide  additional 
capabilities,  including  more  refined 
modeling  of  transmissions  and  engines. 
Second,  the  determination  of  the  HD 
Phase  2  CdA  value  takes  into  account  a 
revised  test  procedure,  a  new  standard 
reference  trailer,  and  wind  averaged 
drag  as  discussed  below  in  Section  ili.E. 
in  addition,  the  HD  Phase  2  version  of 
GEM  includes  road  grade  in  the  55  mph 
and  65  mph  highway  cycles,  as 
discussed  below  in  Section  Ili.E. 

The  agencies  used  the  same  adoption 
rates  of  tire  rolling  resistance  for  the 
Phase  2  baseline  as  we  used  to  set  the 
Phase  1  2017  MY  standards.  See  76  FR 
5721 1 .  The  tire  rolling  resistance  level 
assumed  to  meet  the  2017  MY  Phase  1 
standard  high  roof  sleeper  cab  is 
considered  to  be  a  weighted  average  of 
10  percent  pre-Phasel  baseline  roiling 
resistance,  70  percent  Level  1,  and  20 
percent  Level  2.  The  tire  rolling 
resistance  to  meet  the  201 7MY  Phase  1 
standards  for  the  high  roof  day  cab,  low 
roof  sleeper  cab,  and  mid  roof  sleeper 


cab  includes  30  percent  pre-Phasel 
baseline  level,  60  percent  Level  1  and  10 
percent  Level  2.  Finally,  the  low  and 
mid  roof  day  cab  2017  MY  standards 
were  premised  on  a  weighted  average 
rolling  resistance  consisting  of  40 
percent  baseline,  50  percent  Level  1, 
and  10  percent  Level  2.  The  agencies 
did  not  receive  comments  on  the  tire 
packages  used  to  develop  the  Phase  2 
baseline  in  the  NPRM. 

The  agencies  sought  comment  on  the 
baseline  vehicle  attributes  described  in 
the  NPRM.  The  agencies  received 
comments  related  to  the  baseline 
adoption  rate  of  automatic  engine 
shutdown  systems  (AESS)  and  the 
baseline  aerodynamics  assessment,  in 
the  proposal,  the  agencies  noted  that  the 
manufacturers  were  not  using  tamper¬ 
proof  AESS  to  comply  with  the  Phase  1 
standardsso  the  agencies  reverted  back 
to  the  baseline  APU  adoption  rate  of  30 
percent  used  in  the  Phase  1  baseline. 
EMA  and  TRALA  commented  that  the 
agencies  confused  the  use  of  an  APU 
with  the  use  of  tam  per  -proof  idle 
technologies  in  assessing  the  baseline 
for  the  proposed  Phase  2  standards. 

They  stated  that  a  30  percent 
penetration  rate  of  APUs  is  not  the  same 
as  a  30  percent  penetration  rate  of 
tamper  -proof  idle  systems.  ATA  and 
Volvo  also  commented  that  the 
assumption  that  30  percent  of  2017 
sleeper  tractors  will  utilize  the  tamper¬ 
proof  automatic  engine  shutdown  is  too 
high.  EMA  and  PACCAR  commented 
that  virtually  all  tractors  in  the  field 
have  an  automatic  shutdown 
programmed  in  their  engine;  however, 
less  than  one  percent  of  vehicles  sold  in 
recent  years  have  tamper- proof  AESS 
that  are  triggered  in  less  than  five 
minutes  and  cannot  be  reprogrammed 
for  1.259  million  miles.  In  response  to 
these  comments,  the  agencies  reassessed 
the  baseline  idle  reduction  adoption 
rates.  The  latest  N  ACFE  confidence 
report  found  that  9  percent  of  tractors 
had  auxiliary  power  units  and  96 
percent  of  vehicles  are  equipped  with 
adjustable  automatic  engine  shutdown 
systems.234  Therefore,  the  agencies  are 
projecting  that  9  percent  of  sleeper  cabs 
will  contain  an  adjustable  AESS  and 
APU,  while  the  other  87  percent  will 
only  have  an  adjustable  AESS. 
Additional  discussion  on  adjustable 
AESS  is  included  in  Section  iii.D.I.b. 

The  Phase  2  baseline  in  the  NPRM 
was  determined  based  on  the 
aerodynamic  bin  adoption  rates  used  to 
determine  the  Phase  1  MY  2017  tractor 
standards.  Volvo,  EMA,  and  other 


234  North  American  Council  for  Freight 
Efficiency.  Confidence  Reported ie  Reduction 
Solutions.  2014.  Page  13. 


manufacturersalso  commented  that  the 
aerodynamic  drag  baseline  for  2017 
tractors  included  in  the  NPRM  was  too 
aerodynamically  efficient.  EMA 
commented  that  some  of  the  best 
aerodynamic  tractors  available  were 
tested  by  the  agencies  and  then  declared 
to  be  the  baseline.  According  to  the 
manufacturers,  the  average  tractor — the 
true  baseline — is  a  full  bin  worse  than 
these  best  tractors.  While  the  agencies 
agree  with  the  commenters  that  it  is 
important  to  develop  an  accurate 
baseline  so  that  the  appropriate 
aerodynamic  technology  package 
effectiveness  and  costs  can  be  evaluated 
in  determining  the  final  Phase  2 
standards,  there  appears  to  be  some 
confusion  regarding  the  NPRM  baseline 
aerodynamic  assessment.  The  Phase  2 
baseline  in  the  NPRM  was  determined 
based  on  the  aerodynamic  bin  adoption 
rates  used  to  determine  the  Phase  1  MY 
201 7  tractor  standards  (see  76  FR 
5721 1 ).  The  basel  i  ne  was  not 
determined  by  or  declared  to  be  the 
average  results  of  the  vehicles  tested,  as 
some  commenters  maintained.  The 
vehicles  that  were  tested  prior  to  the 
NPRM  were  used  to  develop  the 
proposed  aerodynamic  bin  structure  for 
Phase  2.  In  both  the  NPRM  and  this 
final  rulemaking,  we  developed  the 
Phase  2  bins  such  that  there  is  an 
alignment  between  the  Phase  1  and 
Phase  2  aerodynamic  bins  after  taking 
into  consideration  the  changes  in 
aerodynamic  test  procedures  and 
reference  trailers  required  in  Phase  2. 
The  Phase  2  bins  were  developed  so  that 
tractors  that  performed  as  a  Bin  111  in 
Phase  1  would  also  perform  as  Bin  111 
tractors  in  Phase  2.  Additional  details 
regarding  how  the  agencies  refined  the 
aerodynamic  bin  values  for  Phase  2  for 
the  final  rule  can  be  found  in  Section 
ili.E.2.a.  The  baseline  aerodynamic 
value  for  the  Phase  2  final  rulemaking 
was  determined  in  the  same  manner  as 
the  NPRM,  using  the  adoption  rates  of 
the  bins  used  to  determine  the  Phase  1 
standards,  but  reflect  the  final  Phase  2 
bin  CdA  values. 

In  the  NPRM,  we  used  a  transmission 
top  gear  ratio  of  0.73  and  drive  axle  ratio 
of  3.70  in  the  baseline  2017  MY  tractor. 
UCS  commented  that  the  baseline  axle 
ratio  is  too  high.  The  agencies 
determined  the  rear  axle  ratio  and  final 
drive  ratio  in  the  baseline  tractor  based 
on  axle  market  information  shared  by 
Meritor,235  one  of  the  primary  suppliers 
of  heavy -dutyaxles,  and  confidential 
business  information  provided  by 
Daimler.  Our  assessment  of  this 
information  found  that  a  rear  axle  ratio 


235  NACFE.  Confidence  Report:  Programmable 
Engine  Parameters.  February  2015.  Page  23. 
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of  3.70  and  a  top  gear  ratio  of  0.73 
(equivalent  to  a  final  drive  ratio  of  2.70) 
is  a  commonly  spec’d  tractor.  Meritor’s 
white  paper  on  downspeeding  stated 
that  final  drive  ratios  of  less  than  2.64 
are  considered  to  be  “downsped.”  236 
The  agencies  recognize  that  there  is  a 
significant  range  in  final  drive  ratios 
that  will  be  utilized  by  tractors  built  in 


2017  MY,  we  do  not  believe  that  the 
average  (/.e.,  baseline)  tractor  in  2017 
MY  will  downsped  (i.e.,  have  a  final 
drive  ratio  of  less  than  2.64).  Therefore, 
the  agencies  are  maintaining  the 
proposed  top  gear  ratio  and  drive  axle 
ratio  for  the  assessment  of  the  baseline 
tractor  performance. 


The  agencies  are  using  the  specific 
attributes  of  each  tractor  subcategory  as 
are  listed  below  in  Table  ill-6  for  the 
Phase  2  baselines.  Using  these  values, 
the  agencies  assessed  the  C02  emissions 
and  fuel  consumption  performance  of 
the  baseline  tractors  using  the  Phase  2 
GEM.  The  results  of  these  simulations 
are  shown  below  in  Table  1 1 1-7. 


Table  III— 6 — GEM  Inputs  for  the  Baseline  Class  7  and  8  Tractor 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 


2017  MY  11L 
Engine  350 
HP 

2017  MY  11L 
Engine  350 
HP 

2017  MY  11L 
Engine  350 
HP 

2017  MY  15L 
Engine  455 
HP 

2017  MY  15L 
Engine  455 
HP 

2017  MY  15L 
Engine  455 
HP 

2017  MY  15L 
Engine  455 
HP 

2017  MY  15L 
Engine  455 
HP 

2017  MY  15L 
Engine  455 
HP 

Aerodynamics  (CdA  in  m2) 

5.41 

6.48 

6.38 

5.41 

6.48 

6.38 

5.41 

6.48 

5.90 

Steer  Tires  (CRR  in  kg/metric  ton) 


6.99 

6.99 

6.87 

6.99 

6.99 

6.87 

6.87 

6.87 

6.54 

Drive  Tires  (CRR  in  kg/metric  ton) 

7.38 

7.38 

7.26 

7.38 

7.38 

7.26 

7.26 

7.26 

6.92 

Extended  idle  Reduction — Adjustable  AESS  with  no  idle  Red  Tech  Adoption  Rate  @1%  Effectiveness 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

87% 

87% 

87% 

Extended  Idle  Reduction- 

—Adjustable  AESS  with  Diesel  APU  Adoption  Rate  @3%  Effectiveness 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

9% 

9% 

9% 

Transmission  =  10  Speed  Manual  Transmission 
Gear  Ratios  =  12.8,  9.25,  6.76,  4.90,  3.58,  2.61,  1.89,  1.38,  1.00,  0.73 


Drive  Axle  Configuration  =  4x2 


Drive  Axle  Configuration  =  6x4 


Tire  Revs/Mile  =  512 


Drive  Axle  Ratio  =  3.70 


Table  111-7— Class  7  and  8  Tractor  Baseline  C02  Emissions  and  Fuel  Consumption 


Class  7 

Class  8 

Day  Cab 

Day  Cab 

Sleeper  Cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

C02  (grams  C02/ton-mile)  . 

Fuel  Consumption  (gal/1,000  ton- 

119.1 

127.2 

129.7 

91.3 

96.6 

98.2 

84.0 

90.2 

87.8 

mile)  . 

11.69941 

12.49509 

12.74067 

8.96857 

9.48919 

9.64637 

8.25147 

8.86051 

8.62475 

The  agencies  also  received  comments 
related  to  the  baseline  heavy -haul 
tract  or  parameters.  Volvo  did  not  agree 
that  certain  segments  of  the  heavy -haul 


236  Ostrander,  Robert,  et.al.  (Meritor). 
Understanding  the  Effects  of  Engine  Downspeeding 
on  Drivetrain  Components.  2014.  Page  2. 


population  are  appropriately 
represented  by  the  baseline  in  the 
NPRM.  Volvo  stated  that  these  types  of 
vehicles  typically  utilize  an  18-speed 


transmission,  since  they  require  the  very 
close  gear  ratios  and  nearly  all  heavy- 
haul  tractors  have  deeper  drive  axle 
ratios  than  the  agencies  have  assumed 
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(3.55).  PACCAR  commented  the  14.4 
first  gear  of  the  18-speedtransmission 
coupled  with  the  3.73  rear  axle  ratio  is 
an  example  of  a  significant  sales  volume 
combination  that  meets  their 
recommended  53:1  Total  Reduction 
ratio.  Upon  further  consideration,  the 
agencies  find  the  suggestion  that  the 
baseline  heavy- haul  tractor  is  better 
represented  by  an  18 -speed manual 
transmission  to  be  persuasive.  We 
therefore  revised  the  baseline  heavy  - 
haul  tractor  configuration,  as  shown  in 
Table  111-8. 

The  baseline  2017  MY  heavy -haul 
tractor  will  emit  56.9  grams  of  C02  per 
ton  -  mi  leand  consume  5.59  gal  Ions  of 
fuel  per  1,000  ton -mile. 

Table  MI-8— Heavy-Haul  Tractor 
Baseline  Configuration 


Baseline  heavy-haul  tractor  configuration 


Engine  =  2017  MY  15L  Engine  with  600  HP. 


Aerodynamics  (CdA  in  m2)  =  5.00. 


Steer  Tires  (CRR  in  kg/metric  ton)  =  7.0. 


Drive  Tires  (CRR  in  kg/metric  ton)  =  7.4. 


Transmission  =  18  speed  Manual  Trans¬ 
mission 

Gear  ratio  =  14.4,  12.29,  8.51,  7.26,  6.05, 
5.16,  4.38,  3.74,  3.2,  2.73,  2.28,  1.94, 
1.62,  1.38,  1.17,  1.00,  0.86,  0.73. 


Drive  axle  Ratio  =  3.73. 


All  Technology  Improvement  Factors  =  0%. 


The  fuel  consumption  and  C02 
emissions  in  this  “flat’5  baseline 
described  above  remains  the  same  over 
time  with  no  assumed  improvements 
after  201 7,  absent  a  Phase  2  regulation. 
An  alternative  baseline  was  also 
evaluated  by  the  agencies  in  which 
there  is  a  continuing  uptake  of 
technologies  in  the  tractor  market  that 
reduce  fuel  consumption  and  C02 
emissions  absent  a  Phase  2  regulation. 
This  alternative  baseline,  referred  to  as 
the  “dynamic”  baseline,  was  developed 
to  estimate  the  potential  effect  of  market 
pressures  and  non -regulatory 
government  initiatives  to  improve 
tractor  fuel  consumption.  The  dynamic 
baseline  assumes  that  the  significant 
level  of  research  funded  and  conducted 
by  the  Federal  government,  industry, 
academia  and  other  organizations  will, 
in  the  future,  result  in  the  adoption  of 
some  technologies  beyond  the  levels 
required  to  comply  with  Phase  1 
standards.  One  example  of  such 
research  is  the  Department  of  Energy 


Super  Truck  program  237  which  has  a 
goal  of  demonstrating  cost-effective 
measures  to  improve  the  efficiency  of 
Class  8  long -hau (freight  trucks  by  50 
percent  by  2015.  The  dynamic  baseline 
also  assumes  that  manufacturers  will 
not  cease  offering  fuel  efficiency 
improving  technologies  that  currently 
have  significant  market  penetration, 
such  as  automated  manual 
transmissions.  The  baselines  (one  for 
each  of  the  nine  tractor  types)  are 
characterized  by  fuel  consumption  and 
C02  emissions  that  gradually  decrease 
between  2019  and  2028.  In  2028,  the 
fuel  consumption  for  the  alternative 
tractor  baselines  is  approximately  4.0 
percent  lower  than  those  shown  in 
Table  111-7.  This  results  from  the 
assumed  introduction  of  aerodynamic 
technologies  such  as  down  exhaust, 
underbody  airflow  treatment  in  addition 
to  tires  with  lower  roiling  resistance. 

The  assumed  introduction  of  these 
technologies  reduces  the  CdA  of  the 
baseline  tractors  and  CRR  of  the  tractor 
tires.  To  take  one  example,  the  CdA  for 
baseline  high  roof  sleeper  cabs  in  Table 
111-6  is  5.90  m2  in  2017.  In  2028,  the 
CdA  of  a  high  roof  sleeper  cab  would  be 
assumed  to  still  be  5.90  m2  in  the  flat 
baseline  case  outlined  above. 
Alternatively,  in  the  dynamic  baseline, 
the  CdA  for  high  roof  sleeper  cabs  is  5.61 
m2  in  2028  due  to  assumed  market 
penetration  of  technologies  absent  the 
Phase  2  regulation.  The  dynamic 
baseline  analysis  is  discussed  in  more 
detail  in  RIA  Chapter  11. 

(b)  Tractor  Technology  Effectiveness 

The  agencies’  assessment  of  the 
technology  effectiveness  was  developed 
through  the  use  of  the  GEM  in 
coordination  with  modeling  conducted 
by  Southwest  Research  Institute.  The 
agencies  developed  these  standards 
through  a  three- stepp rocess,  similar  to 
the  approach  used  in  Phase  1.  First,  the 
agencies  developed  estimates  of 
technology  performance  characteristics 
and  effectiveness  in  terms  of  reducing 
C02  emissions  and  fuel  consumption  for 
each  technology,  as  described  below. 
Each  technology  is  associated  with  an 
input  parameter  which  in  turn  is  used 
as  an  input  to  the  Phase  2  GEM 
simulation  tool.  There  are  two  types  of 
GEM  input  parameters.  The  first  type 
requires  a  manufacturer  to  measure 
aspects  of  the  technology.  These  aspects 
are  used  as  inputs  to  GEM  which  then 
models  the  technology’s  effectiveness 
(/.e.  the  effectiveness  for  that  technology 


237  U.S.  Department  of  Energy.  See  SuperTruck 
Report  to  Congress,  http://energy.gov/eere/vehicles/ 
down  loads/veh  icle-technologies-office-report- 
a  dop  tion-n  ew-fuel-efficien  t-tech  nologies. 


is  the  GEM  output).  Aerodynamics,  tire 
rolling  resistance,  engine  fuel  maps, 
axle  ratio,  the  optional  axle  efficiency, 
and  optional  transmission  efficiencies 
are  examples  of  this  first  type  of  GEM 
input.  The  second  type  of  GEM  input 
only  requires  a  manufacturer  to  install 
the  technology  onto  the  vehicle  and 
does  not  require  any  testing  to 
determine  the  GEM  input.  The  agencies 
determined  and  specify  in  the 
regulations  (see  40  CFR  1037.520)  the 
effectiveness  of  this  second  type  of  GEM 
input.  The  agencies  also  define  the 
technologies  that  qualify  to  be  eligible 
for  these  GEM  technology  inputs  in  the 
regulations  (see  40  CFR  1037.660  and 
1037.801 ).  Examples  of  these  technology 
inputs  include  transmission  type,  idle 
reduction  technologies,  tire  pressure 
systems,  vehicle  speed  limiters,  weight 
reduction,  intelligent  controls,  and  other 
accessories.  The  performance  levels  for 
the  range  of  Class  7  and  8  tractor 
aerodynamic  packages  and  vehicle 
technologies  are  described  below  in 
Table  1 1 1-1 0.238  All  percentage 
improvements  noted  below  are  relative 
to  the  2017  MY  baseline  tractor. 

As  discussed  in  Section  i.C.I.a,  we 
assume  manufacturers  will  incorporate 
appropriate  compliance  margins  for  all 
measured  GEM  inputs.  In  other  words, 
they  will  declare  values  slightly  higher 
than  their  measured  values.  As 
discussed  in  Section  II.D.5,  compliance 
margins  associated  with  fuel  maps  are 
likely  to  be  approximately  one  percent. 
For  aerodynamic  inputs,  we  believe  the 
bin  structure  will  eliminate  the  need  for 
CdA  compliance  margins  for  most 
vehicles.  However,  for  vehicles  with 
measured  CdA  values  very  near  the 
upper  bin  boundary,  manufacturers  will 
likely  choose  to  certify  some  of  them  to 
the  next  higher  bin  values  (as  a  number 
of  commenters  noted).  For  tire  rolling 
resistance,  our  feasibility  rests  on  the 
Phase  1  standards,  consistent  with  our 
expectation  that  manufacturers  will  to 
continue  to  incorporate  the  compliance 
margins  they  considered  necessary  for 
Phase  1.  With  respect  to  optional  axle 
and/or  transmission  power  loss  maps, 
we  believe  manufacturers  will  need  very 
small  compliance  margins.  These  power 
loss  procedures  require  high  precision 
so  measurement  uncertainty  will  likely 
be  on  the  order  of  0.1  percent  of  the 
transmitted  power.  All  of  these  margins 
are  reflected  in  our  projections  of  the 
emission  levels  that  will  be 
technologically  feasible. 

The  agencies  then  determined  the 
adoption  rates  feasible  for  each 


238  These  GEM  defauit  vaiues  couid  be 
superseded  on  a  case-by-cas&asis  based  on  an 
appropriate  off-cyciecredit  demonstration. 
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technology  in  each  model  year,  as 
described  in  Section  lli.D.I.c.  Then  as 
described  in  Section  Ili.D.I.f,  the 
agencies  combined  the  technology 
performance  levels  with  a  projected 
technology  adoption  rate  to  determine 
the  GEM  inputs  used  to  set  the 
stringency  of  these  standards.  The 
agencies  input  these  parameters  into 
Phase  2  GEM  and  used  the  output  to 
determine  the  final  C02  emissions  and 
fuel  consumption  levels. 

(i)  Engine  Improvements 

There  are  several  technologies  that 
could  be  used  to  improve  the  efficiency 
of  diesel  engines  used  in  tractors.  These 
technologies  include  friction  reduction, 
combustion  system  optimization,  and 
waste  heat  recovery  using  the  Rankine 
cycle.  Details  of  the  engine  technologies, 
adoption  rates,  and  overall  fuel 
consumption  and  C02  emission 
reductions  are  included  in  Section  il.D. 
The  Phase  2  engine  standards  will  lead 
each  manufacturer  to  achieve  reductions 
of  1.8  percent  in  2021  MY,  4.2  percent 
in  2024  MY,  and  5.1  percent  in  2027 
MY.  For  the  final  Phase  2  rule,  we 
recognize  that  it  could  be  possible  to 
achieve  greater  reductions  than  those 
included  in  the  engine  standard  by 
designing  entirely  new  engine 
platforms.  See  Section  ii.D.2.e.  Unlike 
existing  platforms,  which  are  limited 
with  respect  to  peak  cylinder  pressures 
(precluding  certain  efficiency 
improvements),  new  platforms  can  be 
designed  to  have  higher  cylinder 
pressure  than  today’s  engines.  New 
designs  are  also  better  able  to 
incorporate  recent  improvements  in 
materials  and  manufacturing,  as  well  as 
other  technological  developments. 
Considered  together,  it  is  likely  that  a 
new  engine  platform  could  be  about  2 
percent  better  than  engines  using  older 
platforms.  Moreover,  the  agencies  have 
seen  CBI  data  that  suggests 
improvement  of  more  than  3  percent  are 
possible.  As  discussed  in  Section 
1 1  .D.2.e  above,  how  far  the  various 
manufacturers  are  into  their  design 
cycles  suggests  that  one  or  more 
manufacturers  will  probably  introduce  a 
new  engine  platform  during  the  Phase  2 
time  frame.  Thus,  we  project  that  50 
percent  of  tractor  engines  produced  in 
2027  MY  will  be  redesigned  engines  (/.e. 
engines  reflecting  redesigned  engine 
platforms,  again  based  on  existing 
engine  platform  redesign  schedules 
within  the  industry).  This  means  the 
average  2027  MY  tractor  engine  would 
be  5.4  and  6.4  percent  better  than  Phase 
1  for  day  and  sleeper  cabs 


respectively.239  This  reflects  an  average 
0.8  percent  improvement  beyond  what 
is  required  to  meet  the  engine  standards. 

As  noted  in  Section  ii.D.2.e,  it  is 
import  to  note  that  these  new  platforms 
will  be  developed  based  on  normal 
market  forces  rather  than  as  a  result  of 
this  rulemaking.  Some  engine 
manufacturers  have  developed  new 
platforms  with  the  last  ten  years,  and  we 
do  not  expect  these  engines  to  be 
replaced  within  the  Phase  2  time  frame. 
However,  other  engines  have  not  been 
fundamentally  redesigned  recently  and 
will  be  due  for  replacement  by  2027. 
Because  these  new  platforms  will  occur 
because  of  market  forces  rather  than  this 
rulemaking,  these  reductions  are  in 
some  ways  windfalls  for  vehicle 
manufacturers.  Thus,  we  have  not 
included  the  cost  of  these  new  platforms 
as  part  of  our  rulemaking  analysis. 

We  have  factored  these  levels  into  our 
analysis  of  the  vehicle  efficiency  levels 
that  will  be  achievable  in  MY  2027. 
These  additional  engine  improvements 
will  result  in  vehicles  having  lower 
GEM  results.  Thus,  they  make  more 
stringent  vehicle  standards  feasible,  and 
the  final  standards  are  structured  so  that 
these  improved  engines  are  not  able  to 
generate  windfall  credits  against  the 
engine  standards,  but  rather  that  their 
projected  performance  is  reflected  in  the 
stringency  of  the  final  tractor  vehicle 
standard.  It  is  important  to  also  note 
that  manufacturers  that  do  not  achieve 
this  level  of  engine  reduction  would  be 
able  to  make  up  the  difference  by 
applying  one  of  the  many  other 
available  and  cost  -  effecti  vet  ractor 
technologies  to  a  greater  extent  or  more 
effectively,  so  that  there  are  multiple 
technology  paths  for  meeting  the  final 
standards.  In  other  words,  a 
manufacturer  that  does  not  invest  in 
updating  engine  platforms  in  the  Phase 
2  time  frame  is  likely  to  be  able  to  invest 
in  improving  other  vehicle  technologies. 
(Note  that  these  same  reductions  cannot 
be  assumed  as  part  of  the  engine 
standards  because  engine  manufacturers 
will  not  have  this  same  flexibility). 

These  reductions  from  the  engine  will 
show  up  in  the  fuel  maps  used  in  GEM 
to  set  the  Phase  2  tractor  stringencies. 

(ii)  Aerodynamics 

There  are  opportunities  to  reduce 
aerodynamic  drag  from  the  tractor  by 
further  optimization  of  body 
components,  but  it  is  sometimes 
difficult  to  assess  the  benefit  of 
individual  aerodynamic  features. 
Therefore,  reducing  aerodynamic  drag 
requires  optimizing  of  the  entire  system. 


239  See  RIA  Chapter  2.8.4. 1  for  the  analysis  of  the 
engine  technologies  and  the  associated  fuel  maps. 


The  potential  areas  to  reduce  drag 
include  all  sides  of  the  truck — front, 
sides,  top,  rear  and  bottom.  The  grill, 
bumper,  and  hood  can  be  designed  to 
minimize  the  pressure  created  by  the 
front  of  the  truck.  Technologies  such  as 
aerodynamic  mirrors  and  fuel  tank 
fairings  can  reduce  the  surface  area 
perpendicular  to  the  wind  and  provide 
a  smooth  surface  to  minimize 
disruptions  of  the  air  flow.  Roof  fairings 
provide  a  transition  to  move  the  air 
smoothly  over  the  tractor  and  trailer. 
Side  extenders  can  minimize  the  air 
entrapped  in  the  gap  between  the  tractor 
and  trailer.  Lastly,  underbelly 
treatments  can  manage  the  flow  of  air 
underneath  the  tractor.  DOE  has 
partnered  with  the  heavy -duty  industry 
to  demonstrate  high  roof  sleeper  cab 
tractor  and  box  trailer  combinations  that 
achieve  a  50  percent  improvement  in 
freight  efficiency  evaluated  as  a  65,000 
pound  vehicle  operating  on  the  highway 
under  somewhat  control  led 
circumstances.  However,  these 
demonstration  vehicles  developed  in 
SuperTruck  are  not  necessarily  designed 
to  handle  the  rigors  of  daily  use  over 
actual  in-useroads.  For  example,  they 
generally  have  very  limited  ground 
clearance  that  would  likely  preclude 
operation  in  snow,  and  would  be  very 
susceptible  to  damage  from  potholes  or 
other  road  hazards.  Nevertheless,  this 
SuperTruck  program  has  led  to 
significant  advancements  in  the 
aerodynamics  of  combination  tractor  - 
trailers.  While  the  agencies  cannot 
simply  apply  the  SuperTruck  program 
achievements  directly  into  the  Phase  2 
program  because  of  the  significant 
differences  in  the  limited  purpose  of 
SuperTruck  and  the  plenary 
applicability  of  a  regulation  to  all 
operating  conditions  and  duty  cycles,  it 
is  helpful  to  assess  the  achievements 
and  evaluate  how  the  technologies 
could  be  applied  into  mass  production 
into  a  variety  of  real  world  applications 
while  maintaining  performance 
throughout  the  full  useful  life  of  the 
vehicle.  A  manufacturer’s  SuperTruck 
demonstration  vehicle  achieved 
approximately  a  seven  percent  freight 
efficiency  improvement  over  a  2009  MY 
baseline  vehicle  due  to  improvements  in 
tractor  aerodynamics  and  approximately 
16  percent  overall  for  the  tractor -trailer 
combination.240  The  seven  percent 
freight  efficiency  improvement  due  to 
tractor  aerodynamics  equates  to  roughly 
a  14  percent  reduction  in  CdA  from  a 
2010  MY  baseline  vehicle.  The  2010 
NAS  Report  on  heavy -duty  trucks  found 
that  there  are  achievable  aerodynamic 


240  Daimler  Truck  North  America.  SuperTruck 
Program  Vehicle  Project  Review.  June  19,  2014. 
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improvements  which  yield  3  to  4 
percent  fuel  consumption  reduction  or 
six  to  eight  percent  reduction  in  Cd 
values,  beyond  a  baseline  reflecting 
performance  of  technologies  used  in 
today’s  SmartWay  trucks.241 

The  Phase  2  aerodynamic  packages 
are  categorized  as  Bin  I,  Bin  II,  Bin  ill, 
Bin  IV,  Bin  V,  Bin  VI,  or  Bin  VII  based 
on  the  wind  averaged  drag  aerodynamic 
performance  determined  through  testing 
conducted  by  the  manufacturer.  Bin  I 
represents  the  least  aerodynamic 
tractors,  while  Bins  V-VIl  would  be 
more  aerodynamic  than  any  tractor  on 
the  road  today.  A  more  complete 
description  of  these  aerodynamic 
packages  is  included  in  Chapter  2.8.2.2 
of  the  RIA.  in  general,  the  CdA  values  for 
each  package  and  tractor  subcategory 
were  developed  through  EPA’s 
coastdown  testing  of  tractor -trailer 
combinations,  the  2010  NAS  report,  and 
SAE  papers. 

The  agencies  received  comments  on 
our  aerodynamic  technology 
assessment.  A  de  F  Limited  commented 
that  wheel  covers  improve  the 
aerodynamics  of  tractors  and  trailers, 
though  the  results  may  be  lost  in  the 
noise  when  evaluated  on  tractors  and 
trailers  separately.  Daimler  commented 
that  they  found  in  their  SuperTruck 
work  that  there  are  diminishing 
opportunities  for  tractor  aerodynamics 
improvements  and  there  may  be 
impediments  to  some  due  to  the  need  to 
access  the  back  of  cab  and  reliability 
concerns.  AIR  CTI  commented  that  they 
have  built  a  truck  with  aerodynamic 
technologies  such  as  a  front  spoiler  that 
automatically  deploys  at  vehicle  speeds 
over  30  mph,  aerodynamic  mirrors,  and 
wheel  covers  over  the  rear  wheels.  ICCT 
found  in  their  workshop  that 
opportunities  exist  for  high  roof  line 
haul  tractor  aerodynamic  improvements 
that  could  lead  to  a  three  to  nine  percent 
improvement  in  fuel  consumption  over 
a  2010  baseline.242  The  HD 
manufacturers  and  EM  A  raised 
significant  concerns  with  regard  to  the 
proposed  aerodynamic  assessment  for 
Phase  2.  They  stated  that  even  the  best 
anticipated  future -tech  no  logy 
SuperTruck  tractor  configurations  with 
a  Phase  2  reference  trailer  likely  would 
only  qualify  for  the  proposed  Phase  2 
Bin  IV  or  possibly  Bin  V,  leaving  Bins 
V,  VI  and  VII  largely  infeasible  and 
unachievable. 

The  agencies’  assessment  is  that  the 
most  aerodynamic  tractor  tested  by  EPA 


241  Seen  AX,  Note  230,  Page  4-40. 

242  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor- 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HG-OAR-20 14-0827. 


in  2015  achieved  Bin  IV  performance. 
See  RIA  Chapter  3.2.1 .2.  This  vehicle 
did  not  include  all  of  the  possible 
aerodynamic  technologies,  such  as 
wheel  covers  or  active  aerodynamics 
like  a  grill  shutter  or  front  air  dam. 

Upon  further  analysis  of  simulation 
modeling  of  a  SuperTruck  tractor  with 
a  Phase  2  reference  trailer  with  skirts, 
we  agree  with  the  manufacturers  that  a 
SuperTruck  tractor  technology  package 
would  only  achieve  the  Bin  V  level  of 
CdA,  as  discussed  above  and  in  RIA 
Chapter  2.8.2.2.  Therefore,  the  agencies’ 
assessment  is  that  Bin  V  is  achievable 
with  known  aerodynamic  technologies, 
as  discussed  in  RIA  Chapter  2.4.2. 1  and 
2.8.2.2,  but  agree  with  the 
manufacturers  that  Bins  VI  and  VII  have 
less  known  technology  paths.  The 
agencies  are  including  definitions  of 
Bins  VI  and  VII  performance  in  the 
Phase  2  regulations  with  the 
understanding  that  aerodynamics  will 
continue  to  improve  over  the  next  ten 
years  until  the  full  phase  -  inof  the  Phase 
2  program  and  to  provide  a  value  to  be 
input  to  GEM  should  they  do  so. 
However,  we  considered  the  comments 
and  discuss  the  adoption  rates  of  the 
more  aerodynamic  bins  in  Section 
III.D.1  .c.i,  which  ultimately  concludes 
that  the  standards  should  be  predicated 
only  on  performance  of  aerodynamic 
technologies  reflecting  up  to  Bin  V. 

As  discussed  in  Section  lil.E.2,  the 
agencies  are  increasing  the  number  of 
aerodynamic  bins  for  low  and  mid  roof 
tractors  from  the  two  levels  adopted  in 
Phase  1  to  seven  levels  in  Phase  2.  The 
agencies  adopted  an  increase  in  the 
number  of  bins  for  these  tractors  to 
reflect  the  actual  range  of  aerodynamic 
technologies  effective  in  low  and  mid 
roof  tractor  applications.  The 
aerodynamic  improvements  to  the 
bumper,  hood,  windshield,  mirrors,  and 
doors  are  developed  for  the  high  roof 
tractor  application  and  then  carried  over 
into  the  low  and  mid  roof  applications. 

(iii)  Tire  Rolling  Resistance 

A  tire’s  rolling  resistance  is  a  function 
of  the  tread  compound  material,  the 
architecture  and  materials  of  the  casing, 
tread  design,  the  tire  manufacturing 
process,  and  its  operating  conditions 
(surface,  inflation  pressure,  speed, 
temperature,  etc.).  Differences  in  rolling 
resistance  of  up  to  50  percent  have  been 
identified  for  tires  designed  to  equip  the 
same  vehicle.  Since  2007,  SmartWay 
designated  tractors  have  had  steer  tires 
with  rolling  resistance  coefficients  of 
less  than  6.5  kg/metric  ton  for  the  steer 
tire  and  less  than  6.6  kg/metric  ton  for 


the  drive  tire.243  Low  rolling  resistance 
(LRR)  drive  tires  are  currently  offered  in 
both  dual  assembly  and  wide- based 
single  configurations.  Wide  based  single 
tires  can  offer  rolling  resistance 
reduction  along  with  improved 
aerodynamics  and  weight  reduction. 

The  rolling  resistance  coefficient  target 
for  the  Phase  2  NPRM  was  developed 
from  Smart  Way’s  tire  testing  to  develop 
the  SmartWay  certification  and  testing  a 
selection  of  tractor  tires  as  part  of  the 
Phase  1  and  Phase  2  programs.  Even 
though  the  coefficient  of  tire  rolling 
resistance  comes  in  a  range  of  values,  to 
analyze  this  range,  the  tire  performance 
was  evaluated  at  four  levels  for  both 
steer  and  drive  tires,  as  determined  by 
the  agencies.  The  four  levels  in  the 
Phase  2  proposal  included  the  baseline 
(average)  from  2010,  Level  I  and  Level 
2  from  Phase  1 ,  and  Level  3  that 
achieves  an  additional  25  percent 
improvement  over  Level  2.  The  Level  1 
rolling  resistance  performance 
represents  the  threshold  used  to  develop 
SmartWay  designated  tires  for  long  haul 
tractors.  The  Level  2  threshold 
represents  an  incremental  step  for 
improvements  beyond  today’s 
SmartWay  level  and  represents  the  best 
in  class  rolling  resistance  of  the  tires  we 
tested  for  Phase  1 .  The  Level  3  values 
in  the  NPRM  represented  the  long-term 
rolling  resistance  value  that  the  agencies 
predicts  could  be  achieved  in  the  2025 
timeframe.  Given  the  multiple  year 
phase  -  inof  the  standards,  the  agencies 
expect  that  tire  manufacturers  will 
continue  to  respond  to  demand  for  more 
efficient  tires  and  will  offer  increasing 
numbers  of  tire  models  with  rolling 
resistance  values  significantly  better 
than  today’s  typical  low  rolling 
resistance  tires. 

ICCT  found  in  their  workshop  that 
opportunities  exist  for  improvements  in 
rolling  resistance  for  tractor  tires  that 
could  lead  to  a  two  to  six  percent 
improvement  in  fuel  consumption  when 
compared  to  a  2010  baseline  tractor.244 
A  fuel  consumption  improvement  in 
this  range  would  require  a  six  to  18 
percent  improvement  in  the  tractor  tire 
rolling  resistance  levels.  Michel  in 
commented  that  the  proposed  values  for 
the  drive  tires  seem  reasonable,  though 
the  4.5  kg/ton  level  would  require 
significantly  higher  adoption  rate  of 


243  U.S.  EPA.  “US  EPA  Low  Rolling  Resistance 
Tire  Testing  Activities”  presentation  to  SAE 
Government- industry  Meeting.  January  22,  2016. 
Values  represent  the  ISO  28580  2  meter  drum 
results  because  these  align  with  the  test  method 
used  to  certify  tractors  to  the  GHG  and  fuel 
consumption  standards. 

244  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor - 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HQ-OAR-20 14-0827. 
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new  generation  wide  base  single  tires. 
Michel  in  also  stated  that  the  value  of  4.3 
kg/ton  target  for  steer  tires  is  highly 
unlikely  based  on  current  evolution  and 
that  research  shows  that  5.0  kg/ton 
would  be  more  likely. 

The  agencies  have  evaluated  this 
comment  and  find  it  persuasive.  The 
agencies  analyzed  the2014MY 
certification  data  for  tractors  between 
the  NPRM  and  final  rulemaking.  We 
found  that  the  lowest  rolling  resistance 
value  submitted  for  2014  MY  GHG  and 
fuel  efficiency  certification  for  tractors 
was  4.9  and  5.1  kg/metric  ton  for  the 
steer  and  drive  tires  respectively,  while 
the  highest  rolling  resistance  tire  had  a 
CRR  of  9.8  kg/metric  ton.245  We  have 
accordingly  increased  the  coefficient  of 
rolling  resistance  for  Level  3  tires  in  the 
final  rule  based  on  the  comments  and 
the  certification  data. 

(iv)  Tire  Pressure  Monitoring  and 
Automatic  Tire  Inflation  Systems 

Proper  tire  inflation  is  critical  to 
maintaining  proper  stress  distribution  in 
the  tire,  which  reduces  heat  loss  and 
rolling  resistance.  Tires  with  low 
inflation  pressure  exhibit  a  larger 
footprint  on  the  road,  more  sidewall 
flexing  and  tread  shearing,  and 
therefore,  have  greater  rolling  resistance 
than  a  tire  operating  at  its  optimal 
inflation  pressure.  Bridgestone  tested 
the  effect  of  inflation  pressure  and 
found  a  2  percent  variation  in  fuel 
consumption  over  a  40  psi  range.246 
Generally,  a  10  psi  reduction  in  overall 
tire  inflation  results  in  about  a  one 
percent  reduction  in  fuel  economy.247 
To  achieve  the  intended  fuel  efficiency 
benefits  of  low  rolling  resistance  tires,  it 
is  critical  that  tires  are  maintained  at  the 
proper  inflation  pressure. 

Proper  tire  inflation  pressure  can  be 
maintained  with  a  rigorous  tire 
inspection  and  maintenance  program  or 
with  the  use  of  tire  pressure  and 
inflation  systems.  According  to  a  study 
conducted  by  FMCSA  in  2003,  about  1 
in  5  tractors/trucks  is  operating  with  1 
or  more  tires  underinflated  by  at  least  20 
psi.248  A  2011  FMCSA  study  estimated 


245  U.S.  EPA.  Memo  to  Docket.  Coefficient  of 
Roliing  Resistance  and  Coefficient  of  Drag 
Certification  Data  for  T ractors.  See  Docket  EPA- 
HQ-OAR-20 14-0827. 

246  Bridgestone  Tires.  Real  Questions,  Reai 

A n swe rs.  h ttp://www. bridgestonetrucktires. com/us_ 
eng/rea  l/magazines/ra_specia  t-edi  t_4/ra_specia!4_ 
fuei-tires.asp 

247  “Factors  Affecting  Truck  Fuel  Economy,” 
Goodyear,  Radial  Truck  and  Retread  Service 
Manual.  Accessed  February  16,  2010  at  http://www. 
good  year.  com/truck/pdf/radialretserv/Retrea  d_S9_ 
V.pdf. 

248  American  Trucking  Association.  Tire  Pressure 
Monitoring  and  Inflation  Maintenance.  June  2010. 
Page  3.  Last  accessed  on  December  15,  2014  at 
http://www.trucking.Org/A  TA  %20Docs/ About/ 


under  inflation  accounts  for  one  service 
call  per  year  and  increases  tire 
procurement  costs  10  to  13  percent.  The 
study  found  that  total  operating  costs 
can  increase  by  $600  to  $800  per  year 
due  to  under  inflation.249  A  recent  study 
by  The  North  American  Council  on 
Freight  Efficiency,  found  that  openness 
to  the  use  of  tire  pressure  monitoring 
systems  is  increasing.  It  also  found  that 
reliability  and  durability  of 
commercially  available  tire  pressure 
systems  are  good  and  early  issues  with 
the  systems  have  been  addressed.250 
These  automatic  tire  inflation  systems 
(ATIS)  monitor  tire  pressure  and  also 
automatically  keep  tires  inflated  to  a 
specific  level.  The  agencies  proposed  to 
provide  a  one  percent  C02  and  fuel 
consumption  reduction  value  for 
tractors  with  automatic  tire  inflation 
systems  installed. 

Tire  pressure  monitoring  systems 
(TPMS)  notify  the  operator  of  tire 
pressure,  but  require  the  operator  to 
manually  inflate  the  tires  to  the 
optimum  pressure.  Because  of  the 
dependence  on  the  operator’s  action,  the 
agencies  did  not  propose  an  emission 
reduction  value  for  tire  pressure 
monitoring  systems,  instead,  we 
requested  comment  on  this  approach 
and  sought  data  from  those  that  support 
a  reduction  value  be  assigned  to  tire 
pressure  monitoring  systems.  80  FR 
40218. 

Many  commenters  including  OOIDA, 
ATA,  the  truck  manufacturers,  RMA, 
UPS,  Bendix,  Doran,  First  industries, 
NADA,  and  others  suggested  that  the 
agencies  should  recognize  TPMS  as  a 
technology  in  GEM,  with  the 
effectiveness  value  set  at  an  equal  level 
as  ATIS.  On  the  other  hand,  ARB 
generally  supported  the  use  of  ATIS  but 
not  TPMS  because  it  requires  action 
from  the  driver.  Many  stakeholders 
stated  that  TPMS  offers  similar  benefit, 
but  at  a  lower  cost,  so  is  more 
acceptable  in  the  market.  UPS 
commented  that  they  prefer  TPMS 
because  TPMS  gives  the  truck  owner  an 
affirmative  indication  that  there  is  a  tire 
pressure  problem,  so  it  can  be  fixed, 
whereas  the  ATIS  does  not  and  they  are 
concerned  that  ATIS  simply  keeps 
adding  tire  pressure  automatically, 
wasting  energy,  and  the  truck  owner 
may  never  know  it.  Bendix  believes  that 


Orga  n  iza  tion/  TMC/Documen  ts/Position  %  2  OPapers/ 
Study%20Group%20information%20Reports/Tire 
%  20Pressure%20Mon  itoring%20and  %  20lnfla  tion 
%20Maintenance%E2%80%94TMC%20LR.%20 
2010-2.pdf. 

249  TMC  Future  Truck  Committee  Presentation 
“FMCSA  Tire  Pressure  Monitoring  Field 
Operational  Test  Results,”  February  8,  2011. 

250  North  American  Council  for  Freight 
Efficiency,  “Tire  Pressure  Systems,”  2013. 


both  ATIS  and  TPMS  should  be 
available  in  the  market  in  the  Phase  2 
timeframe  for  tractors.  RMA  cited  a 
N  HTSA  study  of  LD  vehicles  of  model 
years  2004-2007  and  found  that  the 
presence  of  a  TPMS  system  led  to  a  55.6 
percent  reduction  in  the  likelihood  that 
a  vehicle  would  have  one  tire  that  is 
significantly  underinflated  (25  percent 
or  greater).251  RMA  also  stated  that 
NHTSA  found  TPMS  to  be  effective  in 
reducing  moderate  under  inflation  (at 
least  10  percent,  but  under  25  percent), 
which  was  reduced  by  35.3  percent.252 
RM  A’s  comments  also  stated  for  light 
trucks  and  vans,  the  effectiveness  rates 
were  even  higher,  with  TPMS  reducing 
severe  under  inflation  by  61 .2  percent 
and  moderate  under  inflation  by  37.7 
percent.  RMA  commented  that  NHTSA 
found  that  in  2011,  the  TPMS  systems 
save  $511  million  in  fuel  costs  across 
the  vehicle  fleet.253  Navistar  said  the 
driver  alert  with  TPMS  is  simpler  and 
sufficient  to  ensure  tire  inflation  in 
commercial  applications.  Navistar  also 
commented  that  in  heavy  duty,  a 
professional  driver  has  both  the 
incentive  and  the  knowledge  to  keep 
tires  adequately  inflated,  neither  of 
which  may  necessarily  be  the  case  with 
light  duty.  Doran  Manufacturing  cited 
FMCSA  studies  on  TPMS  in  2006  that 
found  TPMS  were  accurate  at  assessing 
tire  pressure,  in  2007  found  acceptable 
durability  of  TPMS,  and  in  201 1  found 
that  TPMS  or  ATIS  in  fleet  studies 
showed  a  1 .4  percent  improvement  in 
fuel  economy.  ARB’s  technology 
assessment  found  ATIS  benefit  at  one 
percent.254  ICCT  found  in  their 
workshop  that  opportunities  exist  for 
ATIS  that  could  lead  to  a  0.5  to  two 
percent  improvement  in  fuel 
consumption.255  AIRCTI  discussed  the 
consequences  of  improper  inflation 
pressures  on  tire  life,  safety,  stopping 
distance,  vehicle  vibration,  and  damage 
to  the  roads.  AIR  CTI  commented  that 
their  Central  Tire  Inflation  system 
controls  tire  pressure  from  controls  on 
the  dash  and  is  commonly  used  in 
logging  and  other  off- road 
transportation. 

After  consideration  of  the  comments, 
the  agencies  found  them  persuasive  and 
are  adopting  provisions  in  Phase  2  GEM 
that  allow  manufacturers  flexibility  to 


251  80  FR  at  40173. 

252  80  FR  40278. 

253  80  FR  at  40258. 

254  California  Air  Resources  Board.  Draft 
Technology  Assessment:  Engine/Powerplant  and 
Drivetrain  Optimization  and  Vehicle  Efficiency. 
June  2015.  Page!  Si-3.  Report  is  available  at 
www.arb.ca.gov. 

255  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor - 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HQ-OAR-20 14-0827. 


EPA-1 9-01 26-A-001 112 


ED  001620  00002750-00115 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73593 


show  compliance  with  the  C02  and  fuel 
consumption  standards  using  various 
technologies,  including  the  flexibility  to 
adopt  ATIS  or  TPMS  (see  40  CFR 
1037.520).  This  ref lects  a  change  from 
the  Phase  2  NPRM,  where  only  ATIS 
(not  TPMS)  was  a  GEM  input.  The 
agencies  believe  that  sufficient  incentive 
exists  for  truck  operators  to  address  low 
tire  pressure  conditions  if  they  are 
notified  that  they  exist  through  a  TPMS. 

The  agencies  also  considered  the 
comments  to  determine  the 
effectiveness  of  TPMS  and  ATIS.  The 
agencies  conducted  a  further  review  of 
the  FCMSA  study  cited  by  commenters 
and  we  interpret  the  results  of  the  study 
to  indicate  that  overall  a  combination  of 
TPMS  and  ATIS  in  the  field  achieved 
1.4  percent  reduction.  However,  it  did 
not  separate  the  results  from  each 
technology,  and  therefore  did  not 
indicate  that  TPMS  and  ATIS  achieved 
the  same  levels  of  reduction.  Therefore, 
we  set  the  effectiveness  of  TPMS 
slightly  lower  than  ATIS  to  reflect  that 
operators  will  be  required  to  take  some 
action  to  insure  that  the  proper  inflation 
pressure  is  maintained.  The  input 
values  to  the  Phase  2  GEM  are  set  to  1 .2 
percent  reduction  in  C02  emissions  and 
fuel  consumption  for  ATIS  and  1.0 
percent  reduction  for  TPMS,  in  other 
words,  if  a  manufacturer  installs  an 
ATIS  onto  a  vehicle,  then  they  will 
enter  1 .2  percent  into  the  Tire  Pressure 
System  value  in  their  GEM  input  file,  if 
a  manufacturer  installs  a  TPMS,  then 
they  will  input  1.0  percent  into  the  Tire 
Pressure  System  value  in  GEM. 

EPA  proposed  a  definition  of  ATIS  in 
40  CFR  1037.801  to  qualify  it  as  a 
technology  input  to  GEM.  The  proposed 
definition  stated  that  “Automatic  tire 
inflation  system  means  a  system 
installed  on  a  vehicle  to  keep  each  tire 
inflated  to  within  10  percent  of  the 
target  value  with  no  operator  input.” 

The  agencies  received  comment  about 
this  definition.  Meritor  suggested 
adopting  the  historical  industry 
definition  of  ATIS  as  “Automatic  Tire 
Inflation  Systems  maintain  tire  pressure 
at  a  single  preset  level  and  are 
pneumatically  or  electronically 
activated.  These  systems  eliminate  the 
need  to  manually  inflate  tires.”  Meritor 
is  concerned  with  the  proposed 
definition  of  ATIS  that  required  the 
system  must  “keep  each  tire  inflated  to 
within  10  percent55  to  qualify  as  a 
technology  input  to  GEM.  Meritor 
commented  that  the  proposed  definition 
is  not  consistent  with  the  manner  in 
which  these  systems  are  used  in 
practice.  Meritor  stated  that  an  ATIS 
assures  that  tires  will  always  be  running 
at  the  recommended  cold  tire  inflation 
pressure.  The  agencies  are  adopting 


changes  to  reflect  the  appropriate 
definition  of  ATIS  in  the  final  rule  (see 
40  CFR  1037.801). 

(v)  idle  Reduction 

Auxiliary  power  units  (APU),  fuel 
operated  heaters  (FOH),  battery 
supplied  air  conditioning,  and  thermal 
storage  systems  are  among  the 
technologies  available  today  to  reduce 
fuel  consumption  and  C02  emissions 
from  extended  idling  (or  hoteling).  Each 
of  these  technologies  reduces  fuel 
consumption  during  idling  relative  to  a 
truck  without  this  equipment.  In  Phase 
1  and  in  the  Phase  2  NPRM,  the 
agencies  took  an  approach  whereby 
tractor  manufacturers  could  input  an 
idle  reduction  value  into  GEM  only  if  a 
vehicle  included  a  tamper-proof 
automatic  engine  shutdown  system 
(AESS)  programmed  to  shut  down  the 
engine  after  five  minutes  or  less.  This 
approach  allows  the  manufacturers  to 
use  AESS  as  one  of  the  technologies  (in 
combination  with  other  technologies 
such  as  aerodynamics  or  low  rolling 
resistance  tires)  to  demonstrate 
compliance  with  the  C02  emission  and 
fuel  consumption  standards.  The 
agencies  also  included  several  override 
provisions  for  the  AESS  and  a 
discounted  GEM  input  value  for  an 
expiring  AESS  or  a  system  that  allowed 
a  specified  number  of  hours  of  idling 
per  year  (see  40  CFR  1037.660). 

The  agencies  did  not  differentiate 
between  the  various  idle  reduction 
technologies  in  terms  of  effectiveness 
because  we  adopted  in  Phase  1  and 
proposed  in  Phase  2  a  conservative 
effectiveness  level  to  recognize  that 
some  vehicles  may  be  sold  with  only  an 
AESS  but  may  then  install  an  idle 
reduction  technology  after  it  leaves  the 
factory  (76  FR  57207).  The  effectiveness 
for  AESS  in  Phase  1  and  proposed  in 
Phase  2  was  determined  by  comparing 
the  idle  fuel  consumption  of  the  main 
engine  at  approximately  0.8  gallons  per 
hour  to  the  fuel  consumption  of  a  diesel 
powered  APU  that  consumes 
approximately  0.2  gallons  per  hour. 

This  difference  equates  to  a  five  percent 
reduction  in  overall  C02  emissions  and 
fuel  consumption  of  a  Class  8  sleeper 
cab.  A  diesel  powered  APU  was  selected 
for  determining  the  effectiveness  and 
cost  because  it  was  a  conservative 
estimate.  Diesel  powered  APUs  have  the 
highest  fuel  consumption  and  cost  of 
the  idle  reduction  technologies 
considered.256  The  agencies  proposed 
that  a  tarn  per -proof  A  ESS  would  receive 
a  five  percent  C02  emissions  and  fuel 
consumption  reduction  in  GEM  for 
vehicles  that  included  this  technology. 


256  See  the  draft  RiA  Chapter  2.4.8  for  details. 


This  value  is  in  line  with  the  TIAX 
assessment  which  found  a  five  percent 
reduction  in  overall  fuel  consumption  to 
be  achievable.257  The  agencies 
requested  comments  on  the  proposed 
approach. 

The  agencies  received  a  number  of 
comments  regarding  “mandating  APU55 
or  “mandating  AESS.55  There  is  a 
misconception  of  the  proposed  Phase  2 
program  where  stakeholders  thought 
that  the  agencies  were  mandating  use  of 
APUs.  This  is  incorrect.  The  tractor 
standards  are  performance  standards. 
The  agencies  merely  projected  an 
adoption  rate  of  up  to  90  percent  for 
tamper -proofAESS  in  our  analysis  for 
determining  the  stringency  level  of  the 
proposed  standard.  As  stated  above,  we 
did  not  propose  to  differentiate  between 
the  various  idle  reduction  technologies 
in  terms  of  effectiveness  and  only  used 
the  diesel  powered  APU  in  terms  of 
determining  the  cost  and  effectiveness 
of  a  potential  standard.  Also,  because 
the  standards  are  performance 
standards,  the  agencies  are  not 
mandating  any  specific  fuel 
consumption  or  GHG  emission  reducing 
technology.  For  each  standard,  we 
developed  one  potential  technology 
pathway  to  demonstrate  the  feasibility 
of  the  standards,  but  manufacturers  will 
be  free  to  choose  other  paths.258 

The  agencies  received  a  significant 
number  of  comments  about  idle 
reduction  for  sleeper  cabs,  including 
recommendations  to  the  agencies  to 
assess  the  emission  reduction  for  a 
variety  of  idle  reduction  technologies 
instead  of  just  a  tamper  -  proofAESS. 
ATA,  NADA,  and  others  commented 
that  fleets  have  a  variety  of  choices 
available  in  providing  the  driver  power 
and  comfort  in-  lieuof  idling  including 
use  of  APUs,  FOHs,  stop-start(main 
engine  turns  on  only  to  recharge  the 
battery  after  several  hours),  shore 
power,  battery  stand -by, stand -alone 
anti  -  idlinginfrastructure 
establishments,  slip-seatoperations,  and 
hotel  accommodations.  Convoy 
Solutions  stated  that  IdleAir’s  electrified 
parking  spaces  are  an  important  bridge 
technology  to  more  electrified  solutions. 
IdleAir  commented  it  may  be  possible  to 
recognize  off  board  behavior  at  the  OEM 
level  as  a  buyer  of  a  new  truck  could 
enter  into  a  contract  with  an  EPS 
provider  prior  to  accepting  delivery. 
ATA  and  First  Industries  support 
efficiency  credits  for  idling  reduction 
options  installed  by  fleets  either  at  the 
OEM  point-of-salaor  installed  in  the 
after -market. 


257  See  the  2010  NAS  Report  at  128. 

258  The  one  exception  being  the  design  standards 
for  certain  non -aerotraiiers.  See  Section  IV  below. 
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The  agencies  also  received  comments 
regarding  the  level  of  effectiveness  of 
idle  reduction  technologies.  1CCT  found 
in  their  workshop  that  opportunities 
exist  for  line  haul  tractor  idle  reduction 
improvements  that  could  lead  to  a  four 
to  seven  percent  improvement  in  fuel 
consumption.259  MEM  A  recommended 
that  the  agencies  modify  the  projected 
effectiveness  level  based  on  the  merit  of 
the  individual  idle  control  technology. 
MEMA’s  recommendation  for 
effectiveness  levels  based  on  the  fuel 
consumption  and  GHG  emissions  of 
each  technology  ranged  from  7.7  g/ton- 
mile  for  fuel  cell  APU,  6  g/ton-milefor 
diesel  APU,  and  9  g/ton-milefor  batter 
air  conditioning  systems,  fuel  operated 
heater,  and  combinations  of 
technologies.  MEMA  supports  the 
agencies’  proposal  that,  in  order  to 
qualify  for  the  use  of  an  idle  reduction 
technology  in  GEM,  it  is  mandatory  that 
the  truck  be  equipped  with  an  AESS. 
MEMA  also  commented  that  in  the 
Phase  1  Ri  A,  the  agencies  assumed  a 
Class  8  sleeper  cab  spends  1 ,800  hours 
in  extended  idle  per  year  and  travels 
about  250  days  per  year.  MEMA 
recommends  that  the  agencies  use  2,500 
annual  hours  for  APUsand  1,250 
annual  hours  for  FOHs  to  better  reflect 
real-worldapplication  and  experiences. 
Additionally,  MEMA  recommends  that 
0.87  gallon/hour  fuel  consumed  by  the 
main  engine  during  idle  be  used  in  the 
calculations  for  credit. 

The  agencies  also  received  a 
significant  number  of  comments  about 
idle  reduction  encouraging  the  agencies 
to  consider  recognizing  adjustable  AESS 
instead  of  only  a  tamper- proof  AESS. 
ATA  commented  that  most  fleets 
already  purchase  “programmable”  idle 
shutdown  timers  to  limit  idling  due  to 
the  national  patchwork  of  anti -idling 
laws  currently  in  place.  AT  A  continued 
to  say  that  these  timers  are  typically  set 
for  a  given  period  of  time  throughout 
the  initial  fleet’s  ownership  period. 

ATA  also  stated  as  witnessed  under 
Phase  1,  fleets  are  unwilling  to  purchase 
hard  -  prog  rammed, tamper  -  proof  AESS 
given  their  need  for  flexibility  regarding 
their  resale  of  used  equipment  on  the 
secondary  market.  Caterpillar  also  noted 
that  fleets  do  not  purchase  tamper - 
resistant  automatic  engine  shutdown 
systems;  therefore,  AESS  should  not  be 
part  of  the  stringency  setting,  unless  the 
agencies  also  consider  programmable 
versions  of  AESS.  PACCAR,  Volvo  and 
EM  A  request  the  agencies  to  consider 
partial  credit  for  AESS  that  are 


259  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor- 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HG-OAR-20 14-0827. 


programmed  to  a  5-minuteor  sooner 
shutdown  but  are  not  tamper -resistant 
to  changes  by  an  owner.  Daimler  and 
Navistar  also  commented  that  the 
agencies  should  consider  adjustable 
AESS  as  a  technology  input  to  GEM. 
Daimler  found  that  less  than  one 
percent  of  the  adjustable  AESS  systems 
set  at  or  below  5  minutes  that  were 
installed  in  customer  tractors  were 
deactivated  or  reprogrammed  to  a  value 
longer  than  5  minutes.  PACCAR  viewed 
the  proposed  tarn  per -proof A  ESS  for 
1 .259  million  miles  as  unrealistic  and 
not  reflecting  current  market  conditions. 

While  the  agencies  do  not  necessarily 
believe  that  customer  reluctance  in  the 
initial  years  of  Phase  1  should  be 
considered  insurmountable,  we  do  agree 
with  commenters  that  the  agencies 
should  allow  adjustable  AESS  to  be  a 
technology  input  to  GEM  and  should 
differentiate  effectiveness  based  on  the 
idle  reduction  technology  installed  by 
the  tractor  manufacturer.  We  will  still 
apply  the  Phase  1  requirement  that  the 
AESS  be  programmed  to  5  minutes  or 
less  at  the  factory  to  qualify  as  a 
technology  input  in  GEM  (see  40  CFR 
1037.660),  but  for  Phase  2  will  allow  a 
variety  of  both  tamper- proofand 
adjustable  systems  to  qualify  for  some 
reduction  (i.e.  to  be  recognized  by 
GEM).  Any  changes  made  subsequent  to 
the  factory  but  prior  to  delivery  to  the 
purchaser,  must  be  accounted  for  in  the 
manufacturer’s  end  of  year  reports. 

The  agencies  developed  effectiveness 
levels  for  the  extended  idle  technologies 
from  literature,  SmartWay  work,  and  the 
2010  NAS  report.  The  agencies  also 
reviewed  the  NACFE  report  on 
programmable  engine  parameters  which 
included  a  fleet  survey  on  how  often  the 
fleets  change  programmable  parameters, 
such  as  automatic  engine  shutdown 
timers.260  The  survey  found  that 
approximately  70  percent  of  these  fleets 
never  changed  the  setting.  The  agencies 
developed  the  effectiveness  levels  to 
reflect  that  there  is  some  greater 
uncertainty  of  adjustable  AESS  systems, 
therefore  the  effectiveness  values  are 
discounted  from  the  values  determined 
for  tarn  per -proof A  ESS.  A  detailed 
discussion  regarding  the  comments  and 
the  associated  calculations  to  determine 
the  effectiveness  of  each  of  the  idle 
reduction  technologies  are  included  in 
RIA  Chapter  2.4.8.I.I.  In  summary,  the 
effectiveness  for  each  type  of  idle 
reduction  technology  is  included  in 
Table  111-9. 


260  North  American  Council  for  Freight 
Efficiency.  Confidence  Report:  Programmable 
Engine  Parameters.  February  2015.  Page 48. 


Table  IN-9— Idle  Reduction 
Technology  Effectiveness 


Idle  Reduction  Technology 

Idle  reduction 
value  in  GEM 

(%> 

Tamper-Proof  AESS  . 

4 

Tamper-Proof  AESS  w/Die- 
sel  APU  . 

4 

Tamper-Proof  AESS  w/Bat- 
tery  APU . 

6 

Tamper-Proof  AESS  w/Auto- 
matic  Stop-Start  . 

3 

Tamper-Proof  AESS  w/FOH 
Cold,  Main  Engine  Warm  .. 

3 

Adjustable  AESS  w/Diesel 

APU  . 

3 

Adjustable  AESS  w/Battery 
APU  . 

5 

Adjustable  AESS  w/Auto- 
matic  Stop-Start  . 

3 

Adjustable  AESS  w/FOH 

Cold,  Main  Engine  Warm  .. 

2 

Adjustable  AESS  pro¬ 
grammed  to  5  minutes  . 

1 

In  addition  to  extended  idling  (or 
hoteling)  by  sleeper  cabs,  the  agencies 
discussed  work  day  idle  by  day  cabs  in 
the  Phase  2  NPRM.  80  FR40217.  Day 
cab  tractors  often  idle  while  cargo  is 
loaded  or  unloaded,  as  well  as  during 
the  frequent  stops  that  are  inherent  with 
driving  in  urban  traffic  conditions  near 
cargo  destinations.  Prior  to  issuing  the 
Phase  2  NPRM,  the  agencies  reviewed 
literature  to  quantify  the  amount  of 
idling  which  is  conducted  outside  of 
hoteling  operations.  One  study, 
conducted  by  Argonne  National 
Laboratory,  identified  several  different 
types  of  trucks  which  might  idle  for 
extended  amounts  of  time  during  the 
workday.261  Idling  may  occur  during 
the  delivery  process,  queuing  at  loading 
docks  or  border  crossings,  during  power 
take  off  operations,  or  to  provide 
comfort  during  the  work  day.  However, 
the  study  provided  only  “rough 
estimates”  of  the  idle  time  and  energy 
use  for  these  vehicles.  At  the  time  of  the 
Phase  2  NPRM,  the  agencies  were  not 
able  to  appropriately  develop  a  baseline 
of  workday  idling  for  day  cabs  and 
identify  the  percent  of  this  idling  which 
could  be  reduced  through  the  use  of 
AESS.  We  welcomed  comment  and  data 
on  quantifying  the  effectiveness  of  AESS 
on  day  cabs.  We  further  requested 
comment  on  the  possibility  of  adapting 
the  idle-onlyduty  cycle  for  vocational 
vehicles  to  certain  day  cab  tractors,  and 
also  considered  the  possibility  of 
neutral  idle  technology  for  tractors 
using  torque- converterautomatic 


261  Gaines,  L.,  A.  Vyas,  J.  Anderson.  Estimation  of 
Fuel  Use  by  idiing  Commercial  Trucks.  January 
2006. 
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transmissions  and  stop-startfor  any 
tractor,  id. 

The  agencies  received  a  significant 
number  of  comments  regarding  day  cab 
idle  reduction.  CARB  commented  that 
the  agencies  should  include  idle 
reduction  technologies  for  day  cabs, 
similar  to  the  proposed  vocational 
vehicle  approach.  CARB  stated  that 
even  if  the  first  owners  do  not  see 
significant  emission  reductions,  many  of 
the  day  cab  tractors  are  used  in  port  and 
drayage  applications  in  their  second  life 
where  they  would  see  significant 
reductions.  CARB  suggested  that  the 
GEM  composite  weighting  factor  for  idle 
should  be  between  5  and  10  percent. 
Bendix  would  like  to  see  the  vocational 
vehicle  idle  reduction  approach 
extended  to  day  cab  tractors  based  on 
their  data  which  found  that  there  are 
many  applications  of  day  cab  tractors 
that  spend  a  significant  portion  of  their 
day’s  drive  time  at  idle,  especially  pick¬ 
up  and  delivery  type  applications  and  a 
growing  number  of  fleets  that  run  hub 
and  spoke  type  operations.  MEMA 
supported  extending  neutral  idle  and 
stop -starttech nolog ies  to  day  cab 
tractors.  MEMA  recommends  that  the 
agencies  set  the  effectiveness  of  day 
cabs  idle  reduction  technologies  at  a 
value  equal  to  35  percent  of  the 
effectiveness  associated  with  a 
comparable  technology  in  a  Class  8 
sleeper  cab.  Allison  stated  that  agencies 
should  include  automatic  neutral  in  all 
tractors.  Allison  stated  that  automatic 
neutral  is  standard  with  the  Allison 
TC10  and  is  available  with  the  Allison 
3000  and  4000  Series  transmissions. 

Daimler  commented  that  they  have 
not  validated  that  stop -startstrateg ies 
are  viable  for  Class  7  and  8  applications 
and  considers  it  premature  for  the 
agencies  to  project  that  stop -start 
strategies  are  viable  for  this  class  of 
engines.  Daimler  stated  that  lubrication 
of  critical  bearing  surfaces  is  lacking  or 
severely  compromised  during  engine 
start  up  due  to  the  lack  of  lubricating  oil 
pressure  and  this  lack  of  lubrication 
leads  to  metal  to  metal  contact,  wear, 
and  ultimately  failure,  in  addition, 
Daimler  commented  that  firing 
pressures  inherent  to  compression 
ignition  engines  further  exacerbate  wear 
as  compared  to,  for  example,  spark 
ignition  engines  where  stop -start 
technology  is  being  increasingly 
applied.  Daimler  also  stated  that  these 
known  problems,  coupled  with  the 
extremely  long  million  mile  plus  service 
life  expectations  for  this  heavier  class  of 
heavy -dutyengines,  together  pose  a 
development  challenge  that  is 
significantly  more  challenging  than  that 
posed  to  spark  ignition  engines  in 
passenger  cars.  Daimler  further  stated 


that  heat  soak  of  temperature  critical 
parts  and  temporary  disruption  of  their 
lubrication/cooling  systems  will  have  to 
be  understood  and  possible 
degradations  handled  through 
modifications  at  either  component  or 
system  basis,  the  extent  of  which  is  not 
yet  fully  quantified.  Daimler  also  stated 
that  similarly,  on  the  turbocharger  side, 
the  larger  speed  swings  will  shorten 
turbocharger  wheel  life,  which  is 
increasingly  challenged  in  vocational 
applications  that  are  characteristically 
more  transient  as  compared  to  the 
relatively  steady  operation  nature  of  line 
haul. 

The  agencies  considered  the 
comments,  both  supporting  and  raising 
concerns  over  idle  reduction  in  day 
cabs.  The  agencies  determined  that 
neutral  idle  for  automatic  transmissions 
is  an  appropriate  technology  for  use  in 
tractors.  Therefore,  the  agencies  are 
adopting  provisions  in  Phase  2  to 
recognize  neutral -idlein  automatic 
transmissions  as  an  input  to  GEM.  Our 
analysisshows  that  neutral  idle 
effectiveness  is  approximately  0.8  to  one 
percent  over  the  composite  day  cab 
tractor  cycles,  as  shown  in  RIA  Chapter 
2.8. 2.6.2.  The  agencies  will  also  include 
neutral  idle  as  a  GEM  input  for  sleeper 
cabs,  though  the  effectiveness  is  very 
low.  The  agencies  are  predicating  the 
standards  for  day  cabs  based  on  a 
technology  package  that  includes 
neutral  idle. 

In  terms  of  stop -starttech  no  log  ies  in 
tractors,  the  agencies  are  not  including 
it  as  a  technology  input  to  GEM  because 
we  believe  the  technology,  as  applied  to 
tractors,  needs  further  development.  If 
this  technology  is  developed  in  the 
future  for  tractors,  then  manufacturers 
may  consider  applying  for  off-cycle 
technology  credits.  Since  the  agencies 
are  not  predicating  the  Phase  2 
standards  on  adoption  of  start -stop 
technologies,  the  agencies  are  also  not 
including  this  technology  as  a  GEM 
input. 

(vi)  Transmissions 

As  discussed  in  the  2010  NAS  report, 
automatic  (AT)  and  automated  manual 
transmissions  (AMT)  may  offer  the 
ability  to  improve  vehicle  fuel 
consumption  by  optimizing  gear 
selection  compared  to  an  average 
driver.262  However,  as  also  noted  in  the 


262  Manuai  transmissions  require  the  driver  to 
shift  the  gears  and  manually  engage  and  disengage 
the  clutch.  Automatic  transmissions  shift  gears 
through  computer  controls  and  typically  include  a 
torque  converter.  An  AMT  operates  similar  to  a 
manual  transmission,  except  that  an  automated 
clutch  actuator  disengages  and  engages  the 
drivetrain  instead  of  a  human  driver.  An  AMT  does 
not  includea  clutch  pedal  controllable  by  the  driver 
or  a  torque  converter. 


report  and  in  the  supporting  Tl  AX 
report,  the  improvement  is  very 
dependent  on  the  driver  of  the  truck, 
such  that  reductions  ranged  from  zero  to 
eight  percent.263  Well -trainedd rivers 
would  be  expected  to  perform  as  well  or 
even  better  than  an  automated 
transmission  since  the  driver  can  see  the 
road  ahead  and  anticipate  a  changing 
stoplight  or  other  road  condition  that 
neither  an  automatic  nor  automated 
manual  transmission  can  anticipate. 
However,  less  weil-traineddrivers  that 
shift  too  frequently  or  not  frequently 
enough  to  maintain  optimum  engine 
operating  conditions  could  be  expected 
to  realize  improved  in-usefuel 
consumption  by  switching  from  a 
manual  transmission  to  an  automatic  or 
automated  manual  transmission.  As 
transmissions  continue  to  evolve,  dual 
clutch  transmissions  (DCTs)  are  now 
being  used  in  the  European  heavy-duty 
vehicle  market.  DCTs  operate  similar  to 
AMTs,  but  with  two  clutches  so  that  the 
transmission  can  maintain  engine  speed 
during  a  shift  which  improves  fuel 
efficiency. 

The  benefits  for  automated  manual, 
automatic,  and  dual  clutch 
transmissions  were  developed  from 
literature,  from  simulation  modeling 
conducted  by  Southwest  Research 
Institute,  and  powertrain  testing 
conducted  at  Oak  Ridge  National 
Laboratory.  The  proposed  Phase  2 
benefit  of  these  transmissions  in  GEM 
was  set  at  a  two  percent  improvement 
over  a  manual  transmission  due  to  the 
automation  of  the  gear  shifting.  80  FR 
40217. 

Allison  Transmission  commented  that 
their  real  world  studies  indicate  that 
automatic  transmissions  perform  as  well 
or  better  than  AMTs  or  DCTs  in  terms 
of  GHGand  fuel  efficiency  impact. 
Allison  commented  that  their  ATs  can 
exceed  the  2  percent  level  estimated  at 
proposal,  but  believe  it  is  a  reasonable 
level  to  apply  this  level  of  effectiveness 
for  ATs  and  AMTs.  Allison  stated  that 
automatic  transmissions  in  tractors  have 
neutral  at  stop  capability,  first  gear 
lockup  operation,  load-basedand  grade- 
based  shift  algorithms  and  acceleration 
rate  management  that  contribute  to  the 
overall  fuel  efficiency  of  ATs  in  tractors. 
Allison  also  commented  that  although 
DCTs  should  logically  perform  better 
than  the  MT  baseline,  there  was  no 
record  information  to  support  that 
assumption.  Volvo  commented  that  fuel 
consumption  with  their  1-ShiftDCT  is 
the  same  as  the  I  -ShiftAMT.  PACCAR 
recommends  that  the  agencies  take  a 
more  detailed  approach  to  assessing 
transmission  advancesand  revise  the 


263  See  Tl  AX,  Note  230,  above  at  4-70. 
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agencies’  estimate  to  reflect  technologies 
that  are  already  under  true 
consideration  for  use  in  production 
powertrains. 

UCS  commented  that  as  much  as  1 .3 
to  2.0  percent  savings  from  tractor  - 
trailers  could  be  added  to  the  proposed 
stringency  to  reflect  the  true  potential 
from  tractor-trailersfrom  powertrain 
optimization,  particularly  since  every 
major  manufacturer  already  offers  at 
least  one  “integrated  powertrain”  option 
in  its  long -hau (fleet.  ICCT  referred  to 
two  studies  related  to  tractor-trailer 
technologies  in  their  comments.264  265  In 
their  stakeholder  workshop,  they  found 
that  the  effectiveness  of  automated 
manual  transmissions  ranged  between 
two  and  three  percent.  They  also  cited 
another  finding  that  highlighted 
opportunities  to  improve  transmission 
efficiency,  including  direct  drive,  which 
would  provide  about  two  percent  fuel 
consumption  reduction.266 

The  agencies’  assessment  of  the 
comments  is  that  Allison,  ICCT,  and 
Volvo  support  the  proposed  two  percent 
effectiveness  for  AT  and  AMT 
transmission  types.  In  addition,  the 
agencies  reviewed  the  NACFE  report  on 
electronically  controlled  transmissions 
(AT,  AMT,  and  DCT).267  This  report  had 
similar  findings  as  those  noted  above  in 
the  NAS  2010  report.  Electronically 
controlled  transmissions  were  found  to 
be  more  fuel  efficient  than  manual 
transmissions,  though  the  amount 
varied  significantly.  The  report  also 
stated  that  fleets  found  that 
electronically  controlled  transmissions 
also  reduced  the  fuel  efficiency 
variability  between  drivers.  Therefore 
after  considering  the  comments  related 
to  effectiveness  and  additional  reports, 
the  agencies  are  adopting  as  proposed  a 
two  percent  effectiveness  for  AMT.  As 
discussed  in  Rl  A  2.8.2. 5,  the  agencies 
conducted  powertrain  testing  at  Oak 
Ridge  National  Laboratory  to  compare 
the  fuel  efficiency  of  an  AMT  to  an  AT. 
Based  on  the  results,  the  agencies  expect 
that  automatic  transmissions  designed 
for  long  haul  operation  and  automated 
manual  transmissions  will  perform 


264  Lutsey,  Nic.  T.  Langer,  S.  Khan.  Stakeholder 
Workshop  on  Tractor -TrailerEfficiency  Technology 
In  the  201 5-2030  Timeframe.  August  2014.  Docket 
EPA-HQ-OAR-201 4-0827. 

265  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor- 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HG-OAR-20 14-0827. 

266  Stoltz,  T.  and  Dorobantu,  M.  Transmission 
Potential  to  Contribute  to  C02  Reduction:  2020  and 
Beyond  Line  Haul  Perspective.  ACEEE/ICCT 
Workshop  on  Emerging  Technologies  for  Heavy- 
Duty  Fuel  Efficiency.  July  2014. 

267  North  American  Council  for  Freight 
Efficiency.  Confidence  Report:  Electronically 
Controlled  Transmissions.  December  2014. 


similarly  and  have  similar  effectiveness 
when  compared  to  a  manual 
transmission. 

The  benefit  of  the  AMT’s  automatic 
shifting  compared  to  a  manual 
transmission  is  recognized  in  Phase  2 
GEM  by  simulating  the  MT  as  an  AMT 
and  increasing  the  emission  results  from 
the  simulation  by  two  percent.  For  ATs, 
the  agencies  developed  the  default 
automatic  transmission  inputs  to  GEM 
to  represent  a  typical  heavy-duty 
automatic  transmission,  which  is  less 
efficient  than  the  TC10  (the 
transmission  tested  at  Oak  Ridge 
National  Lab).  The  agencies  selected 
more  conservative  default  transmission 
losses  in  GEM  so  that  we  would  not 
provide  a  false  efficiency  improvement 
for  the  less  efficient  automatic 
transmissions  that  exist  in  the  market 
today.  Under  the  regulations  in  this 
rulemaking,  manufacturers  that  certify 
using  the  TC10  transmission  would 
need  to  either  conduct  the  optional 
transmission  gear  efficiency  testing  or 
powertrain  testing  to  recognize  the 
effectiveness  of  this  type  of  automatic 
transmission  in  GEM.  In  our  technology 
packages  developed  to  set  the  Phase  2 
standard  stringencies,  the  agencies  used 
a  two  percent  effectiveness  for 
automatic  transmissions  with  neutral 
idle  under  the  assumption  that  either 
powertrain  or  transmission  gear 
efficiency  tests  would  be  conducted. 

The  compliance  costs  for  this  type  of 
testing  (which  crosses  over  both  the 
vocational  and  tractor  programs)  are 
included  as  noted  in  RIA  Chapter 
7.2.1. 2. 

The  agencies  agree  with  PACCAR  that 
we  should  consider  future  transmission 
advances.  There  are  three  certification 
pathways  for  manufacturers  to  assess 
benefits  of  future  transmissions;  that  is, 
to  generate  a  value  reflecting  greater 
improvement  than  the  two  percent  GEM 
input.  The  first  is  an  optional 
powertrain  test  (40  CFR  1037.550),  the 
second  is  an  optional  transmission 
efficiency  test  (40  CFR  1037.565),  and 
the  third  is  off- eye  leered  its  (40  CFR 
1037.610). 

The  agencies  acknowledge  UCS’s 
comment  about  increasing  the 
stringency  of  the  tractor  program  due  to 
the  opportunity  to  further  improve 
powertrain  optimization  through 
powertrain  testing.  For  the  Phase  2  final 
rule,  we  have  made  several  changes  that 
capture  much  of  the  improvement 
potential  highlighted  by  UCS.  First,  the 
required  use  of  a  cycle  average  fuel  map 
in  lieu  of  a  steady  state  fuel  map  for 
evaluating  the  transient  cycle  in  GEM 
will  recognize  improvements  to 
transient  fuel  control  of  the  engine.  The 
agencies  are  including  the  impact  of 


improved  transient  fuel  control  in  the 
engine  fuel  maps  used  to  derive  the 
final  standards.  Second,  the  optional 
transmission  efficiency  test  will 
recognize  the  benefits  of  improved  gear 
efficiencies.  The  agencies  have  built 
some  improvements  in  transmission 
gear  efficiency  into  the  technology 
package  used  to  derive  the  final 
standards.  This  leaves  only  the 
optimization  of  the  transmission  shift 
strategy,  which  would  need  to  be 
captured  on  a  powertrain  test.  The 
agencies  believe  that  the  opportunity  of 
shift  strategy  optimization  is  less  for 
tractors  than  for  other  types  of 
vocational  vehicles  because  a  significant 
portion  of  the  tractor  drive  cycles  are  at 
highway  speeds  with  limited 
transmission  shifting.  Therefore,  we 
have  not  included  the  powertrain 
optimization  portion  only  recognized 
through  powertrain  testing  into  the 
standard  setting  for  the  final  rule. 

The  agencies  also  proposed  standards 
that  considered  the  efficiency  benefit  of 
transmissions  that  operate  with  top  gear 
direct  drive  instead  of  overdrive.  In  the 
proposal,  we  estimated  that  direct  drive 
had  two  percent  higher  gear  efficiency 
than  an  overdrive  gear.  80  FR  40229. 

The  benefit  of  direct  drive  was 
recognized  through  the  transmission 
gear  ratio  inputs  to  GEM.  Direct  drive 
leads  to  greater  reductions  of  C02 
emissions  and  fuel  consumption  during 
highway  operation,  but  virtually  none  in 
transient  operation.  The  agencies  did 
not  receive  any  negative  comments 
regarding  the  efficiency  difference 
between  direct  drive  and  overdrive; 
therefore,  we  continued  to  include  the 
default  transmission  gear  efficiency 
advantage  of  two  percent  for  a  gear  with 
a  direct  drive  ratio  in  the  version  of 
GEM  adopted  for  the  final  Phase  2  rules. 

The  agencies  are  also  adopting  in 
Phase  2  an  optional  transmission 
efficiency  test  (40  CFR  1037.565)  for 
generating  an  input  to  GEM  that 
overrides  the  default  efficiency  of  each 
gear  based  on  the  results  of  the  test. 
Although  optional,  the  transmission 
efficiency  test  will  allow  manufacturers 
to  reduce  the  C02  emissions  and  fuel 
consumption  by  designing  better 
transmissions  with  lower  friction  due  to 
better  gear  design  and/or  mandatory  use 
of  better  lubricants.  The  agencies  project 
that  transmission  efficiency  could 
improve  one  percent  over  the  201 7 
baseline  transmission  in  Phase  2.  Our 
assessment  was  based  on  comments 
received  and  discussions  with 
transmission  manufacturers.268 


268  Memorandum  to  the  Docket  “Effectiveness  of 
Technology  to  Increase  Transmission  Efficiency.” 
July  2016. 
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(vii)  Drivetrain  and  Engine 
Downspeeding 

Downspeeding:  As  tractor 
manufacturers  continue  to  reduce  the 
losses  due  to  vehicle  loads,  such  as 
aerodynamic  drag  and  rolling  resistance, 
the  amount  of  power  required  to  move 
the  vehicle  decreases.  In  addition, 
engine  manufacturers  continue  to 
improve  the  power  density  of  heavy- 
duty  engines  through  means  such  as 
reducing  the  engine  friction  due  to 
smaller  surface  area.  These  two  changes 
lead  to  the  ability  for  truck  purchasers 
to  select  lower  displacement  engines 
while  maintaining  the  previous  level  of 
performance.  Engine  downsizing  could 
be  more  effective  if  it  is  combined  with 
the  downspeeding  assuming  increased 
brake  mean  effective  pressure  does  not 
affect  durability.  The  increased 
efficiency  of  the  vehicle  moves  the 
operating  points  down  to  a  lower  load 
zone  on  a  fuel  map,  which  often  moves 
the  engine  away  from  its  sweet  spot  to 
a  less  efficient  zone.  In  order  to 
compensate  for  this  loss,  downspeeding 
allows  the  engine  to  run  at  a  lower 
engine  speed  and  move  back  to  higher 
load  zones,  and  thus  can  slightly 
improve  fuel  efficiency.  Reducing  the 
engine  size  allows  the  vehicle  operating 
points  to  move  back  to  the  sweet  spot, 
thus  further  improving  fuel  efficiency. 
Engine  downsizing  can  be  accounted  for 
as  a  vehicle  technology  through  the  use 
of  the  engine’s  fuel  map  in  GEM  in 
combination  with  the  vehicle’s 
transmission  gear  ratios,  drive  axle  ratio, 
and  tire  diameter.  The  agencies 
evaluated  the  impact  of  downspeeding 
in  setting  the  stringencies  by  modeling 
different  rear  axle  ratios  in  GEM.  As 
shown  in  RIA  Chapter  2. 8.2. 7,  a 
decrease  in  final  drive  ratio  from  2.6  to 
2.3  will  lead  to  a  2.5  percent  reduction 
in  tractor  C02  emissions  and  fuel 
consumption.  The  reshaping  of  the 
torque  curve  of  an  engine  to  increase  the 
low  speed  torque  and  reduce  the  speed 
at  which  maximum  torque  occurs,  will 
impact  the  C02  emissions  and  fuel 
consumption  on  the  engine  test  cycles, 
but  will  also  have  a  small  impact  on  the 
vehicle  fuel  consumption.  Higher  torque 
at  lower  engine  speeds  will  allow  the 
transmission  to  operate  in  top  gear  for 
a  longer  period  of  the  time  which  will 
reduce  the  number  of  downshifts  over  a 
cycle  and  in  turn  means  that  the  engine 
speed  is  lower  on  average.  This  benefit 
will  show  up  in  GEM.  Additional 
information  on  engine  downspeeding 
can  be  found  in  RIA  Chapter  2.3.8. 

Low  Friction  Axie  and  Wheel  Bearing 
Lubricants:  The  2010  NAS  report 
assessed  low  friction  lubricants  for  the 
drivetrain  as  providing  a  one  percent 


improvement  in  fuel  consumption  based 
on  fleet  testing.269  A  field  trial  of 
European  medium-dutytrucks  found  an 
average  fuel  consumption  improvement 
of  1 .8  percent  using  SAE  5W-30  engine 
oil,  SAE  75W90  axle  oil  and  SAE 
75W80  transmission  oil  when  compared 
to  SAE  15W40  engine  oil  and  SAE  90W 
axle  oil,  and  SAE  80W  transmission 
oil.270  The  I ight- duty201 2— 1 6  MY 
vehicle  rule  and  the  pickup  truck 
portion  of  this  program  estimate  that 
low  friction  lubricants  can  have  an 
effectiveness  value  between  zero  and 
one  percent  compared  to  traditional 
lubricants.  In  the  Phase  2  proposal,  the 
agencies  proposed  the  reduction  in 
friction  due  to  low  viscosity  axle 
lubricants  of  0.5  percent.  80  FR  40217. 

Lubrizol  commented  that  high 
performing  lubricants  should  play  a  role 
in  Phase  2.  Lubrizol  also  supports  the 
axle  test  procedures  to  further  recognize 
axle  efficiency  improvements.  PACCAR 
recommended  eliminating  the  rear  axle 
efficiency  test  and  provide  credits  based 
on  calculated  values. 

The  agencies’  assessment  of  axie 
improvements  found  that  axles  built  in 
the  Phase  2  timeline  could  be  2  percent 
more  efficient  than  a  2017  baseline 
axle.271  In  lieu  of  a  fixed  value  for  low 
friction  axle  lubricants  (/'.e.  in  lieu  of  a 
specified  GEM  input),  the  agencies  are 
adopting  an  axle  efficiency  test 
procedure  (40  CFR  1037.560),  as 
discussed  in  the  NPRM.  80  FR 40185. 
The  axle  efficiency  test  will  be  optional, 
but  will  allow  manufacturers  to 
recognize  in  GEM  reductions  in  C02 
emissions  and  fuel  consumption 
through  improved  axle  gear  designs 
and/or  mandatory  use  of  low  friction 
lubricants.  The  agencies  are  not 
providing  an  alternate  path  to  recognize 
better  lubricants  without  axle  testing. 

Axle  Configuration:  Most  tractors 
today  have  three  axles — a  steer  axle  and 
two  rear  drive  axles,  and  are  commonly 
referred  to  as  6x4  tractors. 

Manufacturers  offer  6x2  tractors  that 
include  one  rear  drive  axle  and  one  rear 
non-drivingaxle.  The  6x2  tractors  offer 
three  distinct  benefits.  First,  the  non- 
driving  rear  axie  does  not  have  internal 
friction  and  therefore  reduces  the 
overall  parasitic  losses  in  the  drivetrain. 
In  addition,  the  6x2  configuration 
typically  weighs  approximately  300  to 


269  See  the  2010  NAS  Report,  Note  229,  page  67. 

270  Green,  D.A.,  et.  ai.  “The  Effect  of  Engine,  Axle, 
and  Transmission  Lubricant,  and  Operating 
Conditions  on  Heavy  Duty  Diesel  Fuel  Economy. 
Part  1:  Measurements.”  SAE  201 1-01-2129.  SAE 
International  Journal  of  Fuels  and  Lubricants. 
January  2012. 

271  Memorandum  to  the  Docket  “Effectiveness  of 
Technology  to  Increase  Axle  Efficiency.”  July  2016. 


400  lbs  less  than  a  6x4  configuration.272 
Finally,  the  6x2  typically  costs  less  or  is 
cost  neutral  when  compared  to  a  6x4 
tractor.  Sources  cite  the  effectiveness  of 
6x2  axles  at  between  one  and  three 
percent.273  274  The  NACFE  report  found 
in  OEM  evaluations  of  6x2  axles  that  the 
effectiveness  ranged  between  1.6  and 
2.2  percent.  NACFE  also  evaluated  6x2 
axle  tests  conducted  by  several  fleets 
and  found  the  effectiveness  in  the  range 
of  2.2  to  4.6  percent.  Similarly,  with  the 
increased  use  of  double  and  triple 
trailers,  which  reduce  the  weight  on  the 
tractor  axles  when  compared  to  a  single 
trailer,  manufacturers  offer  4x2  axle 
configurations.  The  4x2  axle 
configuration  would  have  as  good  as  or 
better  fuel  efficiency  performance  than 
a  6x2.  The  agencies  proposed  to  apply 
a  2.5  percent  improvement  in  vehicle 
efficiency  to  6x4  and  4x2  axle 
configurations.  80  FR  40217-218. 

Meritor  stated  in  their  comments  that 
their  internal  testing  and  real  world 
testing  supported  the  2.5  percent 
efficiency  proposed  by  the  agencies  for 
6x2  axles.  Meritor  suggested  the  need  to 
better  define  a  “disengageable  tandem” 
when  the  agencies  discussed  what  we 
called  axle  disconnect  in  the  NPRM. 
Meritor  recommends  that  a  fuel 
efficiency  benefit  of  2.0  percent  be 
assigned  to  the  disengageable  tandem 
for  the  55  mph  and  65  mph  drive  cycles 
to  account  for  the  more  limited  use. 

ICCT  referred  to  two  studies  related  to 
tractor-trailertechnologies  in  their 
comments.275  276  In  their  stakeholder 
workshop,  they  found  that  the 
effectiveness  of  6x2  axles  ranged 
between  one  and  2.5  percent. 

The  agencies’  assessments  of  these 
technologies  show  that  the  reductions 
are  in  the  range  of  two  to  three  percent. 
For  the  final  rule,  the  agencies  are 
simulating  6x2,  4x2,  and  disengageable 
axles  within  GEM  based  on  the 
manufacturer  input  of  the  axle 
configuration  instead  of  providing  a 
fixed  value  for  the  reduction.  This 
approach  is  more  technically  sound 
because  it  will  take  into  account  future 
changes  in  axle  efficiency.  See  RIA 


272  North  American  Councii  for  Freight 
Efficiency.  “Confidence  Findings  on  the  Potential  of 
6x2  Axles.”  2014.  Page  16. 

273  ibid. 

274  Reinhart,  T.E.  (June  2015).  Commercial 
Medium-  and  Heavy-Duty  Truck  Fuel  Efficiency 
Technology  Study— Report  #1 .  (Report  No.  DOT  HS 
812  146).  Washington,  DC:  National  Highway 
Traffic  Safety  Administration. 

275  Lutsey,  Nic.  T.  Langer,  S.  Khan.  Stakeholder 
Workshop  on  Tractor -TrailerEfficiency  Technology 
in  the  201 5-2030  Timeframe.  August  2014.  Docket 
EPA-HQ-OAR-201 4-0827. 

276  Delgado,  Oscar.  N.  Lutsey.  Advanced  Tractor - 
Trailer  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HQ-OAR-20 14-0827. 
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Chapter  4  for  additional  details 
regarding  GEM. 

(viii)  Accessories  and  Other 
Technologies 

Accessory  Improvements:  Parasitic 
losses  from  the  engine  come  from  many 
systems,  including  the  water  pump,  oil 
pump,  and  power  steering  pump. 
Reductions  in  parasitic  losses  are  one  of 
the  areas  being  developed  under  the 
DOE  SuperTruck  program.  As  presented 
in  the  DOE  Merit  reviews,  Navistar 
stated  that  they  demonstrated  a  0.45 
percent  reduction  in  fuel  consumption 
through  water  pump  improvements  and 
0.3  percent  through  oil  pump 
improvements  compared  to  a  current 
engine.  In  addition,  Navistar  showed  a 
0.9  percent  benefit  for  a  variable  speed 
water  pump  and  variable  displacement 
oil  pump.  Detroit  Diesel  reportsaO.5 
percent  benefit  coming  from  improved 
water  pump  efficiency.277  it  should  be 
noted  that  water  pump  improvements 
include  both  pump  efficiency 
improvement  and  variablespeed  or  on/ 
off  controls.  Lube  pump  improvements 
are  primarily  achieved  using  variable 
displacement  pumps  and  may  also 
include  efficiency  improvement.  All  of 
these  results  shown  in  this  paragraph 
are  demonstrated  through  the  DOE 
SuperTruck  program  at  a  single 
operating  point  on  the  engine  map,  and 
therefore  the  overall  expected  reduction 
of  these  technologies  is  less  than  the 
single  point  result.  The  agencies 
proposed  that  compared  to  2017  MY  air 
conditioners,  air  conditioners  with 
improved  efficiency  compressors  will 
reduce  C02  emissions  by  0.5  percent, 
improvements  in  accessories,  such  as 
power  steering,  can  lead  to  an  efficiency 
improvement  of  one  percent  over  the 
2017  MY  baseline.  80  FR 40218. 

Navistar  commented  that  the 
proposed  “electrically  powered  pumps 
for  engine  cooling”  be  revised  to 
include  “electronically  controlled 
variable  speed  coolant  pumps”  to  align 
with  the  Preamble  descriptions  and 
technology  under  development  as  part 
of  the  SuperTruck  program.  Navistar 
commented  that  shifting  to  fully 
electronic  pump  creates  reliability 
concerns  and  adds  additional 
complexity  due  to  the  size  of  the 
necessary  pumps  (2+  horsepower)  and 
that  the  increased  power  load  will 
require  a  larger  alternator  and  upgraded 
wiring.  Navistar  suggested  that  in 
addition  to  a  fully  electric  pump,  Dual 
Displacement  power  steering  should 
also  be  included  as  an  accessory 
improvement  because  this  technology 
reduces  parasitic  loads  by  applying 


277  See  the  Rl  A  Chapter  2.4  for  detai  Is. 


power  proportional  to  steering  demand. 
ZF  TRW  Commercial  Steering 
commented  that  they  are  developing  a 
power  steering  pump  that  uses  a 
secondary  chamber  deactivation  during 
highway  cruise  operations  that  reduce 
the  pump  drive  torque  by  30  to  40 
percent.  Navistar  also  commented  that 
the  effectiveness  for  an  electrified  air 
conditioning  compressor  is  understated 
in  the  NPRM.  Navistar’s  estimates  are 
closer  to  1.5  percent  when  in  use  which 
will  be  during  the  use  of  air 
conditioning  and  during  defrost; 
therefore,  the  effective  benefit  should  be 
one  percent.  Daimler  commented  that 
the  proposed  high  efficiency  air 
conditioning  effectiveness  should  be 
refined  and  that  other  opportunities  to 
reduce  losses,  such  as  blend  air  systems, 
should  be  considered.  In  response  to  the 
comments,  the  agencies  evaluated  a  set 
of  accessories  that  can  be  designed  to 
reduce  accessory  losses.  Due  to  the 
complexity  in  determining  what 
qualifies  as  an  efficient  accessory,  we 
are  maintaining  the  proposed  language 
for  accessories  for  tractors  which 
provides  defined  effectiveness  values 
for  only  electric  air  conditioning 
compressors  and  electric  power  steering 
pumps  and  coolant  pumps. 
Manufacturers  have  the  option  to  apply 
for  off -eye  leered  its  for  the  other  types 
and  designs  of  high  efficiency 
accessories. 

Intelligent  Controls:  Skilled  drivers 
know  how  to  control  a  vehicle  to  obtain 
maximum  fuel  efficiency  by,  among 
other  things,  considering  road  terrain. 
For  example,  the  driver  may  allow  the 
vehicle  to  slow  down  below  the  target 
speed  on  an  uphill  and  allow  it  to  go 
over  the  target  speed  when  going 
downhill,  to  essentially  smooth  out  the 
engine  demand.  Electronic  controls  can 
be  developed  to  essentially  mimic  this 
activity.  The  agencies  proposed  to 
provide  a  two  percent  reduction  in  fuel 
consumption  and  C02  emissions  for 
vehicles  configured  with  intelligent 
controls,  such  as  predictive  cruise 
control.  80  FR 40218.  ICCT  found  in 
their  workshop  that  opportunities  exist 
for  road  load  optimization  through 
predictive  cruise,  GPS,  and  driver 
feedback  that  could  lead  to  a  zero  to  five 
percent  improvement  in  fuel 
consumption.278  Daimler  commented 
that  eCoast  should  also  be  recognized  as 
an  intelligent  control  within  GEM. 

Eaton  offers  similar  technology,  known 
as  Neutral  Coast  Mode.  Neutral  coast  is 
an  electronic  feature  that  places  an 


278  Deigado,  Oscar.  N.  Lutsey.  Advanced  Tractor - 
Traiier  Efficiency  Technology  Potential  in  the 
2020-2030  Timeframe.  April  2015.  Docket  EPA- 
HQ-OAR-201 4-0827. 


automated  transmission  in  neutral  on 
downhill  grades  which  allows  the 
engine  speed  to  go  idle  speed.  A  fuel 
savings  is  recognized  due  to  the 
difference  in  engine  operating 
conditions  due  to  the  reduced  load  on 
the  engine  due  to  the  transmission. 

Based  on  literature  information, 
intelligent  controls  such  as  predictive 
cruise  control  will  reduce  C02 
emissions  by  two  percent,  and  the 
agencies  are  assuming  this  level  of 
improvement  in  considering  the  level  of 
the  tractor  standard.  In  addition,  the 
agencies5  review  of  literature  and 
confidential  business  information 
provided  based  on  the  SuperTruck 
demonstration  vehicles  indicates  that 
neutral  coasting  will  reduce  fuel 
consumption  and  C02  emissions  by  1 .5 
percent. 

Solar  Load  Management :  The 
agencies  received  a  letter  from  the 
California  Air  Resources  Board  prior  to 
the  proposal  requesting  consideration  of 
including  technologies  that  reduce  solar 
heating  of  the  cab  (to  reduce  air 
conditioning  loads)  in  setting  the  Phase 
2  tractor  standards.  Solar  reflective 
paints  and  solar  control  glazing 
technologies  are  discussed  in  RIA 
Chapter  2.4 .9.3.  The  agencies  requested 
comment  on  the  Air  Resources  Board’s 
letter  and  recommendations.279  The 
agencies  received  some  clarifications 
from  ARB  on  our  evaluation  of  solar 
technologies  and  some  CBI  from 
Daimler,  but  not  a  sufficient  amount  of 
information  to  evaluate  the  baseline 
level  of  solar  control  that  exists  in  the 
heavy -dutymarket  today,  determine  the 
effectiveness  of  each  of  the  solar 
technologies,  or  to  develop  a  definition 
of  what  qualifies  as  a  solar  control 
technology  that  could  be  used  in  the 
regulations.  Therefore,  the  agencies 
would  consider  solar  control  to  be  a 
technology  that  manufacturers  may 
consider  pursuing  through  the  off- cycle 
credit  program.  As  such,  the  agencies 
did  not  include  solar  load  management 
technologies  in  the  technology  packages 
used  in  setting  the  final  Phase  2  tractor 
standard  stringencies. 

(ix)  Weight  Reduction 

Reductions  in  vehicle  mass  lower  fuel 
consumption  and  GHG  emissions  by 
decreasing  the  overall  vehicle  mass  that 
is  moved  down  the  road.  Weight 
reductions  also  increase  vehicle  payload 
capability  which  can  allow  additional 
tons  to  be  carried  by  fewer  trucks 
consuming  less  fuel  and  producing 


279  California  Air  Resources  Board.  Letter  from 
Michael  Carter  to  Matthew  Spears  dated  December 
3,  2014.  Solar  Control:  Heavy -Duty  Vehicles  White 
Paper.  Docket  EPA-HA-OAR-20 14-0827. 
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lower  emissions  on  a  ton-miiebasis.  We 
treated  such  weight  reduction  in  two 
ways  in  Phase  1  to  account  for  the  fact 
that  combination  tractor -trailersweigh- 
out  approximately  one-thirdof  the  time 
and  cube-outapproximately  two-thirds 
of  the  time.  Therefore  in  Phase  1  and 
also  as  finalized  for  Phase  2,  one-third 
of  the  weight  reduction  will  be  added 
payload  in  the  denominator  while  two- 
thirds  of  the  weight  reduction  is 
subtracted  from  the  overall  weight  of  the 
vehicle  in  GEM.  See  76  FR  57153. 

In  Phase  1 ,  we  reflected  mass 
reductions  for  specific  technology 
substitutions  ( e.g installing  aluminum 
wheels  instead  of  steel  wheels).  These 
substitutions  were  included  where  we 
could  with  confidence  verify  the  mass 
reduction  information  provided  by  the 
manufacturer.  The  weight  reductions 
were  developed  from  tire  manufacturer 
information,  the  Aluminum 
Association,  the  Department  of  Energy, 
SABIC  and  Ti  AX.  The  agencies 
proposed  to  expand  the  list  of  weight 
reduction  components  which  can  be 
input  into  GEM  in  order  to  provide  the 
manufacturers  with  additional  means  to 
comply  via  GEM  with  the  combination 
tractor  standards  and  to  further 
encourage  reductions  in  vehicle  weight. 
As  in  Phase  1 ,  we  recognize  that  there 
may  be  additional  potential  for  weight 
reduction  in  new  high  strength  steel 
components  which  combine  the 
reduction  due  to  the  material 
substitution  along  with  improvements 
in  redesign,  as  evidenced  by  the  studies 
done  for  light-dutyvehicles.280  The 
agencies  however  do  not  agree  with  all 
of  the  recommendations  in  this  report. 
See  Section  LC.1  and  RTC  Section  1  for 
a  discussion  on  lifecycle  emissions.  In 
the  development  of  the  high  strength 
steel  component  weights,  we  are  only 
assuming  a  reduction  from  material 
substitution  and  no  weight  reduction 
from  redesign,  since  we  do  not  have  any 
data  specific  to  redesign  of  heavy-duty 
components  nor  do  we  have  a  regulatory 
mechanism  to  differentiate  between 
material  substitution  and  improved 
design.  Additional  weight  reduction 
would  be  evaluated  as  a  potential  off- 
cycle  credit.  As  described  in  Section 
lil.E.2  below,  the  agencies  discuss  the 
weight  reduction  component  comments 
received  and  are  adopting  an  expanded 
list  of  weight  reduction  options  which 
could  be  input  into  the  GEM  by  the 
manufacturers  to  reduce  their  certified 


280  American  Iron  and  Steel  Institute.  “A  Cost 
Benefit  Analysis  Report  to  the  North  American 
Steel  industry  on  Improved  Material  and 
Powertrain  Architectures  for  21st  Century 
“Trucks.” 


C02  emission  and  fuel  consumption 
levels. 

(x)  Vehicle  Speed  Limiter 

Fuel  consumption  and  GHG 
emissions  increase  proportional  to  the 
square  of  vehicle  speed.  Therefore, 
lowering  vehicle  speeds  can 
significantly  reduce  fuel  consumption 
and  GHG  emissions.  A  vehicle  speed 
limiter  (VSL),  which  limits  the  vehicle’s 
maximum  speed,  is  another  technology 
option  for  compliance  that  is  already 
utilized  today  by  some  fleets  (though 
the  typical  maximum  speed  setting  is 
often  higher  than  65  mph). 

CARB  recommended  not  giving  any 
credit  for  VSLs  because  the  available 
data  do  not  fully  support  whether  VSLs 
result  in  real-worldfuel  consumption 
and  GHG  reductions.  CARB  referenced 
Oakridge  National  Laboratory’s 
Transportation  Energy  Data  Book,  Table 
5.1 1  that  shows  C02  emissions  decrease 
with  increased  speed.  CARB  also  stated 
that  the  draft  GEM  model  appears  to 
offer  up  to  22  percent  credit  for  use  of 
VSL  set  to  45  mph,  which  they  consider 
to  be  unreasonably  high.  Before 
including  VSLs  as  a  technology,  CARB 
staff  suggests  that  EPA  and  NHTSA 
should  thoroughly  evaluate  whether 
they  would  result  in  real-worldC02  and 
fuel  consumption  benefits. 

The  agencies  conducted  in  -  usetractor 
testing  at  different  speeds  and  in  turn 
used  this  data  to  validate  the  GEM 
simulations  of  VSL,  as  discussed  in 
more  detail  in  RIA  Chapter  4.  The 
agencies  are  confident  that  GEM 
appropriately  recognizes  the  impact  of 
VSL  on  C02  emissions  and  fuel 
consumption.  The  agencies  have  limited 
the  range  of  inputs  to  the  VSL  in  Phase 
2  GEM  to  a  minimum  of  55  mph  to  align 
with  the  regulations  in  40  CFR  1037.631 
that  provide  exemptions  for  vocational 
vehicles  intended  for  off -road  use.  A  55 
mph  VSL  installed  on  a  typical  day  cab 
tractor  would  reduce  the  composite 
grams  of  C02  emitted  per  ton-mileby 
seven  percent.  Similarly,  a  55  mph  VSL 
on  a  sleeper  cab  would  reduce  the 
composite  grams  of  C02  per  ton -mile 
emitted  by  10  percent.  Please  see  RIA 
Chapter  2.8  for  additional  detail  of 
technology  impacts. 

(xi)  Hybrid  Powertrains 

In  Phase  2,  hybrid  powertrains  are 
generally  considered  a  conventional 
rather  than  innovative  technology, 
especially  for  vocational  vehicles. 
However,  hybrid  powertrain 
development  in  Class  7  and  8  tractors 
has  been  limited  to  a  few  manufacturer 
demonstration  vehicles  to  date.  One  of 
the  key  benefit  opportunities  for  fuel 
consumption  reduction  with  hybrids  is 


less  fuel  consumption  when  a  vehicle  is 
idling,  but  the  standard  is  already 
premised  on  use  of  extended  idle 
reduction  so  use  of  hybrid  technology 
will  duplicate  many  of  the  same 
emission  reductions  attributable  to 
extended  idle  reduction.  NAS  estimated 
that  hybrid  systems  would  cost 
approximately  $25,000  per  tractor  in  the 
201 5  through  the  2020  time  frame  and 
provide  a  potential  fuel  consumption 
reduction  of  ten  percent,  of  which  six 
percent  is  idle  reduction  that  can  be 
achieved  (less  expensively)  through  the 
use  of  other  idle  reduction 
technologies.281  The  limited  reduction 
potential  outside  of  idle  reduction  for 
Class  8  sleeper  cab  tractors  is  due  to  the 
mostly  highway  operation  and  limited 
start -stopoperation.  Due  to  the  high  cost 
and  limited  benefit  during  the  model 
years  at  issue  in  this  action,  the  agencies 
did  not  include  hybrids  in  assessing 
stringency  of  the  proposed  tractor 
standard. 

In  addition  to  the  high  cost  and 
limited  utility  of  hybrids  for  many 
tractor  drive  cycles  noted  above,  the 
agencies  believe  that  hybrid  powertrains 
systems  for  tractors  may  not  be 
sufficiently  developed  and  the 
necessary  manufacturing  capacity  put  in 
place  to  base  a  standard  on  any 
significant  volume  of  hybrid  tractors. 
Unlike  hybrids  for  vocational  vehicles 
and  light-dutyvehicles,  the  agencies  are 
not  aware  of  any  full  hybrid  systems 
currently  developed  for  long  haul 
tractor  applications.  To  date,  hybrid 
systems  for  tractors  have  been  primarily 
focused  on  extended  idle  shutdown 
technologies  and  noton  the  broader 
energy  storage  and  recovery  systems 
necessary  to  achieve  reductions  over 
typical  tractor  drive  cycles.  The  Phase  2 
sleeper  cab  tractor  standards  instead 
reflect  the  potential  for  extended  idle 
shutdown  technologies.  Further,  as 
highlighted  by  the  2010  NAS  report,  the 
agencies  do  believe  that  full  hybrid 
powertrains  may  have  the  potential  in 
the  longer  term  to  provide  significant 
improvements  in  long  haul  tractor  fuel 
efficiency  and  to  greenhouse  gas 
emission  reductions.  With  respect  to 
day  cab  tractors,  the  types  of  tractors 
that  would  receive  the  benefit  from 
hybrid  powertrains  would  be  those  such 
as  beverage  delivery  tractors  which 
could  be  treated  as  vocational  vehicles 
through  the  Special  Purpose  Tractor 
provisions  (40  CFR  1037.630). 

Several  stakeholders  commented  on 
hybrid  powertrain  development  for 
tractor  applications.  Allison  agreed  with 
the  agencies’  overall  assessment  of 
hybrids  in  tractors,  as  discussed  in  the 


281  See  the  2010  NAS  Report,  Note  229,  page  128. 
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NPRM.  Bendix  agreed  that  hybrid 
systems  for  tractors  have  not  been 
focused  on.  Bendix  believed  that  mild 
hybrid  systems  should  be  included  in 
GEM  for  credit,  including  stop-startand 
electrification  of  accessories.  Daimler 
commented  that  in  SuperTruck,  a 
tractor  that  was  tested  on  line  haul -type 
highway  routes,  the  hybrid  system 
provided  little  benefit  beyond  what 
eCoast  achieved  because  it  competes 
with  hybrids  for  energy  that  might  be 
lost  on  hills.  Overall,  Daimler’s  view 
was  that  hybrid  systems  proved  too 
costly  relative  to  their  benefit.  Eaton 
stated  that  hybrids  have  not  penetrated 
the  commercial  trucking  landscape, 
primarily  due  to  the  costs  but  that  there 
may  be  potential  in  the  future  for 
hybrids  in  tractor  applications  driven  by 
improved  aerodynamicsand  lower 
rolling  resistance  tires  because  it  would 
lead  to  longer  coasting  times  and  higher 
braking  loads,  therefore  greater 
regeneration  opportunities.  PACCAR 
commented  that  their  history  with 
hybrid  technology  was  a  niche  market 
application  appealing  to  “green55 
companies  as  long  as  incentives  offset 
the  cost  of  the  technology.  PACCAR 
stated  that  the  low  sales  volumes  were 
not  based  on  performance,  but  rather  on 
the  combination  of  the  payback  of  the 
high  initial  cost  based  on  the  limited 
number  of  gallons  saved  in  low  mileage 
pick  up-and-deliver^appiications  and 
on  the  concern  over  resale  value,  since 
at  some  point  in  the  vehicle’s  life  the 
battery  must  be  replaced  at  a  significant 
cost  to  the  owner. 

After  considering  the  comments,  the 
agencies  are  continuing  the  Phase  1 
approach  of  not  including  hybrid 
powertrains  in  our  feasibility  analysis 
for  Phase  2.  Because  the  technology  for 
tractor  applications  is  still  under 
development  we  cannot  confidently 


assess  the  effectiveness  of  this 
technology  at  this  point  in  time.  In 
addition,  due  to  the  high  cost,  limited 
benefit  during  highway  driving,  and 
lacking  any  existing  systems  or 
manufacturing  base,  we  cannot 
conclude  that  such  technology  will  be 
available  for  tractors  in  the  2021-2027 
timeframe.  However,  manufacturers  will 
be  able  to  use  powertrain  testing  to 
capture  the  performance  of  a  hybrid 
system  in  GEM  if  systems  are  developed 
in  the  Phase  2  timeframe,  so  this 
technology  remains  a  potential 
compliance  option  (without  requiring 
an  off-cycledemonstration). 

(xii)  Operational  Management 

The  2010  NAS  report  noted  many 
operational  opportunities  to  reduce  fuel 
consumption,  such  as  driver  training 
and  route  optimization.  The  agencies 
have  included  discussion  of  several  of 
these  strategies  in  RIA  Chapter  2,  but  are 
not  using  these  approaches  or 
technologies  in  the  Phase  2  standard 
setting  process.  The  agencies  are  looking 
to  other  resources,  such  as  EPA’s 
SmartWay  Transport  Partnership  and 
regulations  that  could  potentially  be 
promulgated  by  the  Federal  Highway 
Administration  and  the  Federal  Motor 
Carrier  Safety  Administration,  to 
continue  to  encourage  the  development 
and  utilization  of  these  approaches,  in 
addition,  the  agencies  have  also 
declined  to  base  standard  stringencies 
on  technologies  which  are  largely  to 
chiefly  driver-dependent, and  evaluate 
such  potential  improvements  through 
the  off-cyclecredit  mechanism.  See, 
e.g.,  77  FR  62838/3  (Oct.  12,  2012). 

(xiii)  Consideration  of  Phase  1  Credits  in 
Phase  2  Stringency  Setting 

The  agencies  requested  comment 
regarding  the  treatment  of  Phase  1 


credits,  as  discussed  in  Section  i.C.I.b. 
See  80  FR  40251 .  As  examples,  the 
agencies  discussed  limiting  the  use  of 
Phase  1  credits  in  Phase  2  and  factoring 
credit  balances  into  the  2021  standards. 
Daimler  commented  that  allowing  Phase 
1  credits  in  Phase  2  is  necessary  to 
smooth  the  transition  into  a  new 
program  that  is  very  complex  and  that 
HD  manufacturers  cannot  change  over 
an  entire  product  portfolio  at  one  time. 
The  agencies  evaluated  the  status  of 
Phase  1  credit  balances  in  2015  by 
sector.  For  tractors,  we  found  that 
manufacturers  are  generating  significant 
credits,  and  that  it  appears  that  many  of 
the  credits  result  from  their  use  of  an 
optional  provision  for  calculating 
aerodynamic  drag.  However,  we  also 
believe  that  manufacturers  will  generate 
fewer  credits  in  MY  2017  and  later 
when  the  final  Phase  1  standards  begin. 
Still,  the  agencies  believe  that 
manufacturers  will  have  significant 
credit  balances  available  to  them  for 
MYs  2021-2023,  and  that  much  of  these 
balances  would  be  the  result  of  the  test 
procedure  provisions  rather  than  pull 
ahead  of  any  technology.  Based  on 
confidential  product  plans  for  MYs  2017 
and  later,  we  expect  this  total  windfall 
amount  to  be  three  percent  of  the  MY 
2021  standards  or  more.  Therefore,  the 
agencies  are  factoring  in  a  total  credit 
amount  equivalent  to  this  three  percent 
credit  (i.e.  three  years  times  1  percent 
per  year).  Thus,  we  are  increasing  the 
stringency  of  the  C02  and  fuel 
consumption  tractor  standards  for  MYs 
2021-2023  by  1  percent  to  reflect  these 
credits. 

(xiv)  Summary  of  Technology 
Performance 

Table  111-10  describes  the 
performance  levels  for  the  range  of  Class 
7  and  8  tractor  vehicle  technologies. 


Table  111-10— Phase  2  Technology  Inputs 


Ciass  7 

Ciass  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 


2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

1 1L  Engine 

1 1L  Engine 

1 1 L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

350  HP 

350  HP 

350  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

Aerodynamics  (CdA  in  m2) 


Bin  i  . . . . . 

6.00 

7.00 

7.45 

6.00 

7.00 

7.45 

6.00 

7.00 

7.15 

Bin  II  . . . . . 

5.60 

6.65 

6.85 

5.60 

6.65 

6.85 

5.60 

6.65 

6.55 

Bin  ill  . . 

5.15 

6.25 

6.25 

5.15 

6.25 

6.25 

5.15 

6.25 

5.95 

Bin  IV . . . . 

4.75 

5.85 

5.70 

4.75 

5.85 

5.70 

4.75 

5.85 

5.40 

Bin  V . 

4.40 

5.50 

5.20 

4.40 

5.50 

5.20 

4.40 

5.50 

4.90 

Bin  Vi  . 

4.10 

5.20 

4.70 

4.10 

5.20 

4.70 

4.10 

5.20 

4.40 

Bin  Vi!  . 

3.80 

4.90 

4.20 

3.80 

4.90 

4.20 

3.80 

4.90 

3.90 
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Table  111-10— Phase  2  Technology  Inputs— Continued 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

1 1L  Engine 

1 1L  Engine 

1 1 L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

350  HP 

350  HP 

350  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

Steer  Tires  {CRR  in  kg/metric  ton) 


Base  . . 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

Level  1  . 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

Level  2 . 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

Level  3 . 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

Drive  Tires  {CRR  in  kg/metric  ton) 


Base  . . 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

Level  1  . . . . . . . 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

Level  2 . 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

Level  3 . 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Idle  Reduction  {%  reduction) 


Tamper  Proof  AESS  . 

Tamper  Proof  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

4 

4 

4 

APU  . . . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

4 

4 

4 

Tamper  Proof  AESS  with  Bat¬ 
tery  APU  . . 

Tamper  Proof  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

6 

6 

6 

matic  Stop-Start . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3 

3 

3 

Tamper  Proof  AESS  with  FOH 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3 

3 

3 

Adjustable  AESS  . . . 

Adjustable  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 

1 

1 

APU  . . . 

Adjustable  AESS  with  Battery 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3 

3 

3 

APU  . 

Adjustable  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

5 

5 

5 

matic  Stop-Start  . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

5 

5 

5 

Adjustable  AESS  with  FOH  . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2 

2 

2 

Transmission  (%  reduction) 


Manual . . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMT . . . . . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Auto  . . . . . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Dual  Clutch . . . . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Top  Gear  Direct  Drive  . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Trans  Efficiency . 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Neutral  Idle  . 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

Driveline  (%  reduction) 


Axle  Efficiency . . 

6x2,  6x4  Axle  Disconnect  or 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4x2  Axle  . 

N/A 

N/A 

N/A 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

Downspeed  . 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

Modeled  in 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

GEM 

Accessory  Improvements  {%  reduction) 


A/C  Efficiency . 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

Electric  Access  . 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Other  Technologies  (%  reduction) 


Predictive  Cruise  Control  . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Automated  Tire  inflation  System 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

Tire  Pressure  Monitoring  Sys¬ 
tem  . . 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Neutral  Coast  . 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

Note: 

"Modeled  in  GEM”  means  that  a  manufacturer  will  input  information  into  GEM,  such  as  "Yes  or  No”  for  neutral  idie,  and  GEM  will  simulate  that  condition.  The  val¬ 
ues  listed  in  the  table  above  as  percentages  reflect  a  post-processing  done  within  GEM  after  the  simulation  runs  the  drive  cycles. 
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(c)  Tractor  Technology  Adoption  Rates 

As  explained  above,  tractor 
manufacturers  often  introduce  major 
product  changes  together,  as  a  package. 
In  this  manner  the  manufacturers  can 
optimize  their  available  resources, 
including  engineering,  development, 
manufacturing  and  marketing  activities 
to  create  a  product  with  multiple  new 
features.  Since  Phase  1  began,  this 
approach  also  has  allowed 
manufacturers  to  consolidate  testing  and 
certification  requirements.  In  addition, 
manufacturers  recognize  that  a  truck 
design  will  need  to  remain  competitive 
over  the  intended  life  of  the  design  and 
meet  future  regulatory  requirements.  In 
some  limited  cases,  manufacturers  may 
implement  an  individual  technology 
outside  of  a  vehicle’s  redesign  cycle. 

With  respect  to  the  levels  of 
technology  adoption  used  to  develop 
the  HD  Phase  2  standards,  NHTSA  and 
EPA  established  technology  adoption 
constraints.  The  first  type  of  constraint 
was  established  based  on  the 
application  of  fuel  consumption  and 
C02  emission  reduction  technologies 
into  the  different  types  of  tractors.  For 
example,  extended  idle  reduction 
technologies  are  limited  to  Class  8 
sleeper  cabs  using  the  reasonable 
assumption  that  day  cabs  are  not  used 
for  overnight  hoteling.  Day  cabs 
typically  idle  for  shorter  durations 
throughout  the  day. 

A  second  type  of  constraint  was 
applied  to  most  other  technologies  and 
limited  their  adoption  based  on  factors 
reflecting  the  real  world  operating 
conditions  that  some  combination 
tractors  encounter  (so  that  the  standards 
are  not  based  on  use  of  technologies 
which  do  not  provide  in-usebenefit). 
This  second  type  of  constraint  was 
applied  to  the  aerodynamic,  tire, 
powertrain,  vehicle  speed  limiter 
technologies,  and  other  technologies. 
NHTSA  and  EPA  believe  that  within 
each  of  these  individual  vehicle 
categories  there  are  particular 
applications  where  the  use  of  the 
identified  technologies  will  be  either 
ineffective  or  not  technically  feasible. 
For  example,  the  agencies  are  not 
predicating  these  standards  on  the  use 
of  full  aerodynamic  vehicle  treatments 
on  100  percent  of  tractors  because  we 
know  that  in  some  applications  (for 
example,  gravel  trucks  engaged  in  local 
delivery)  the  added  weight  of  the 
aerodynamic  technologies  will  increase 
fuel  consumption  and  hence  C02 
emissions  to  a  greater  degree  than  the 
reduction  that  will  be  accomplished 
from  the  more  aerodynamic  nature  of 
the  tractor.  General  considerations  of 
needed  lead  time  also  play  a  significant 


role  in  the  agencies’  determination  of 
technology  adoption  rates. 

In  the  development  of  the  standards, 
we  generally  focused  initially  on  what 
technology  could  be  adopted  in  2027 
MY  after  ten  years  of  lead  time, 
consistent  with  the  general  principles 
discussed  above.  Based  on  our  detailed 
discussions  with  manufacturers  and 
technology  suppliers,  we  can  project 
that  the  vast  majority  of  technologies 
will  be  fully  developed  and  in 
widespread  use  by  2027  MY.  (One 
notable  exception  to  this  is  Rankine 
cycle  waste  heat  recovery,  which  we 
project  to  be  less  widespread  in  2027). 
Having  identified  what  could  be 
achieved  in  2027  MY,  we  projected 
technology  steps  for  2021  MY  and  2024 
MY  to  reflect  the  gradual  development 
and  deployment  of  these  technologies. 

This  is  also  consistent  with  how 
manufacturers  will  likely  approach 
complying  with  these  standards.  In 
general,  we  would  expect  a 
manufacturer  to  first  identify  technology 
packages  that  would  allow  them  to  meet 
the  2027  MY  standards,  then  to 
structure  a  development  plan  to  make 
steady  progress  toward  the  2027  MY 
standards.  To  some  extent,  it  was  easier 
to  project  the  technology  for  2027  MY, 
because  it  represents  a  maximum 
feasible  adoption  of  most  technologies. 
The  agencies’  projections  for  M  Ys  2021 
and  2024  are  less  certain  because  they 
reflect  choices  manufacturers  would 
likely  make  to  reach  the  2027  levels.  As 
such,  we  have  more  confidence  that  the 
levels  of  our  MYs  2021  and  2024 
standards  are  appropriate  than  we  do 
that  each  manufacturer  will  follow  our 
specific  technology  development  path 
in  2021  MY  or  2024  MY. 

Table  111-13,  Table  111-14,  and  Table 
111-15  specify  the  adoption  rates  that 
EPA  and  NHTSA  used  to  develop  these 
standards. 

(i)  Aerodynamics  Adoption  Rate 

The  impact  of  aerodynamics  on  a 
tractor -trailer’sefficiency  increases  with 
vehicle  speed.  Therefore,  the  usage 
pattern  of  the  vehicle  will  determine  the 
benefit  of  various  aerodynamic 
technologies.  Sleeper  cabs  are  often 
used  in  line  haul  applications  and  drive 
the  majority  of  their  miles  on  the 
highway  travelling  at  speeds  greater 
than  55  mph.  The  industry  has  focused 
aerodynamic  technology  development, 
including  SmartWay  tractors,  on  these 
types  of  trucks.  Therefore  the  agencies 
proposed  standards  that  reflect  the  most 
aggressive  aerodynamic  technology 
application  rates  to  this  regulatory 
subcategory,  along  with  the  high  roof 
day  cabs.  80  FR  40227.  All  of  the  major 
manufacturers  today  offer  at  least  one 


SmartWay  sleeper  cab  tractor  model, 
which  is  represented  as  Bin  III 
aerodynamic  performance.  The  agencies 
requested  comment  on  the  proposed 
aerodynamic  assessment. 

The  agencies  received  significant 
comment  from  the  manufacturers 
regarding  our  assessment  of 
aerodynamics  in  the  most  aerodynamic 
bins  for  high  roof  sleeper  cabs.  EM  A 
commented  that  the  assumptions  that 
Class  7  and  Class  8  high-roofvehicles 
will  achieve  a  35  percent  penetration 
rate  into  Bin  V,  a  20  percent  penetration 
rate  into  Bin  VI,  and  a  5  percent 
penetration  rate  into  Bin  VII  by  2027  are 
over-statedand  unreasonable.  Volvo 
and  EMA  commented  that  it  is 
impossible  to  achieve  the  targeted 
aerodynamic  drag  reductions  that 
ultimately  are  predicated  on  60  percent 
of  tractors  achieving  aero  bins  V,  VI,  and 
VII.  According  to  their  analysis,  the 
manufacturersstated  that  it  is  not 
possible  to  achieve  these  low  drag  levels 
with  any  tractor  design  coupled  to  the 
non-aerodynamictest  trailer  prescribed 
in  this  proposal.  Caterpillar  commented 
that  given  the  proposed  aerodynamic 
testing  procedures,  the  Phase  2  test 
trailer,  and  the  lack  of  any  audit  margin 
for  these  highly  variable  test  processes, 
it  is  infeasible  to  design  tractors  that  can 
achieve  bin  V,  and  so  would  not  be  able 
to  achieve  bins  VI  and  VII.  Caterpillar 
also  stated  that  none  of  the  vehicles 
developed  within  the  Department  of 
Energy’s  SuperTruck  program  are 
capable  of  meeting  the  proposed 
aerodynamic  targets. 

In  Phase  1 ,  the  agencies  determined 
the  stringency  of  the  tractor  standards 
through  the  use  of  a  mix  of  aerodynamic 
bins  in  the  technology  packages.  For 
example,  we  included  10  percent  Bin  II, 
70  percent  Bin  111,  and  20  percent  Bin 
IV  in  the  high  roof  sleeper  cab  tractor 
standard.  The  weighted  average 
aerodynamic  performance  of  this 
technology  package  is  equivalent  to  Bin 
111.  76  FR  57211.  In  consideration  of  the 
comments,  the  agencies  have  adjusted 
the  aerodynamic  adoption  rate  for  Class 
8  high  roof  sleeper  cabs  used  to  set  the 
final  standards  in  2021 , 2024,  and  2027 
MYs  (i.e.,  the  degree  of  technology 
adoption  on  which  the  stringency  of  the 
standard  is  premised).  Upon  further 
analysis  of  simulation  modeling  of  a 
SuperTruck  tractor  with  a  Phase  2 
reference  trailer  with  skirts,  we  agree 
with  the  manufacturers  that  a 
SuperTruck  tractor  technology  package 
would  only  achieve  the  Bin  V  level  of 
CdA,  as  discussed  above  and  in  R!  A 
Chapter  2.8.2. 2.  Consequently,  as  noted 
above,  the  final  standards  are  not 
premised  on  any  adoption  of  Bin  VI  and 
VI 1  technologies.  Accordingly,  we 
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determined  the  adoption  rates  in  the 
technology  packages  developed  for  the 
final  rule  using  a  similar  approach  as 
Phase  1 — spanning  three  aerodynamic 
bins  and  not  setting  adoption  rates  in 
the  most  aerodynamic  bin(s) — to  reflect 
that  there  are  some  vehicles  whose 
operation  limits  the  applicability  of 
some  aerodynamic  technologies.  We  set 
the  MY  2027  high  roof  sleeper  cab 
tractor  standards  using  a  technology 
package  that  included  20  percent  of  Bin 
III,  30  percent  Bin  IV,  and  50  percent 
Bin  V  reflecting  our  assessment  of  the 
fraction  of  high  roof  sleeper  cab  tractors 
that  we  project  could  successfully  apply 
these  aerodynamic  packages  with  this 
amount  of  lead  time.  The  weighted 
average  of  this  set  of  adoption  rates  is 
equivalent  to  a  tractor  aerodynamic 
performance  near  the  border  between 
Bin  IV  and  Bin  V.  We  believe  that  there 
is  sufficient  lead  time  to  develop 
aerodynamic  tractors  that  can  move  the 
entire  high  roof  sleeper  cab 
aerodynamic  performance  to  be  as  good 
as  or  better  than  today’s  SmartWay 
designated  tractors. 

The  agencies  phased -inthe 
aerodynamic  technology  adoption  rates 
within  the  technology  packages  used  to 
determine  the  MY  2021  and  2024 
standards  so  that  manufacturers  can 
gradually  introduce  these  technologies. 
The  changes  required  for  Bin  V 
performance  reflect  the  kinds  of 
improvements  projected  in  the 
Department  of  Energy’s  SuperTruck 
program.  That  program  has 
demonstrated  tractor- trai I ersin  2015 
with  significant  aerodynamic 
technologies.  For  the  final  rule,  the 
agencies  are  projecting  that  truck 
manufacturers  will  be  able  to  begin 
implementing  some  of  these 
aerodynamic  technologies  on  high  roof 
tractors  as  early  as  2021  MY  on  a 
limited  scale.  For  example,  in  the  2021 
MY  technology  package,  the  agencies 
have  assumed  that  10  percent  of  high 
roof  sleeper  cabs  will  have 
aerodynamics  better  than  today’s  best 
tractors.  This  phase- instructure  is 
consistent  with  the  normal  manner  in 
which  manufacturers  introduce  new 
technology  to  manage  limited  research 
and  development  budgets  as  well  as  to 
allow  them  to  work  with  fleets  to  fully 
evaluate  in  -  usereliabil ity  before  a 
technology  is  applied  fleet- wide. The 
agencies  believe  the  phase- inschedule 
will  allow  manufacturers  to  complete 
these  normal  processes.  Overall,  while 
the  agencies  are  now  projecting  slightly 
less  benefit  from  aerodynamic 
improvements  than  we  did  in  the 
NPRM,  the  actual  aerodynamic 
technologies  being  projected  are  very 


similar  to  what  was  projected  at  the 
time  of  NPRM  (however,  these  vehicles 
fall  into  Bin  V  in  the  final  rule,  instead 
of  Bin  Viand  VII  in  the  NPRM). 
importantly,  our  averaging,  banking  and 
trading  provisions  provide 
manufacturers  with  the  flexibility  (and 
incentive)  to  implement  these 
technologies  over  time  even  though  the 
standard  changes  in  a  single  step. 

The  agencies  also  received  comment 
regarding  our  aerodynamic  assessment 
of  the  other  tractor  subcategories. 
Daimler  commented  that  due  to  their 
shorter  length,  day  cabs  are  more 
difficult  to  make  aerodynamic  than 
sleeper  cabs,  and  that  the  bin 
boundaries  and  adoption  rates  should 
reflect  this.  EMA  commented  that  the 
assumed  aerodynamic  performance 
improvements  to  be  achieved  by  day  cab 
and  mid  and  low -roofvehicles  are  over¬ 
estimated  by  at  least  one  bin.  Daimler 
commented  that  the  agencies  should 
adjust  the  average  bin  down  in 
recognition  of  the  fact  that  mid/low -roof 
vehicles  should  have  lower  penetration 
rates  of  aerodynamic  vehicles  to  reflect 
market  needs,  reflecting  these  vehicles’ 
use  in  rough  environments  or  in  hauling 
non-aerodynamictraiiers. 

Aerodynamic  improvements  through 
new  tractor  designs  and  the 
development  of  new  aerodynamic 
components  is  an  inherently  slow  and 
iterative  process.  The  agencies  recognize 
that  there  are  tractor  applications  that 
require  on/off- roadcapabi I  ity  and  other 
truck  functions  which  restrict  the  type 
of  aerodynamic  equipment  applicable. 
We  also  recognize  that  these  types  of 
trucks  spend  less  time  at  highway 
speeds  where  aerodynamic  technologies 
have  the  greatest  benefit.  The  2002  VI  US 
data  ranks  trucks  by  major  use.282  The 
heavy  trucks  usage  indicates  that  up  to 
35  percent  of  the  trucks  may  be  used  in 
on /off -roadap plications  or  heavier 
applications.  The  uses  include 
construction  (16  percent),  agriculture 
(12  percent),  waste  management  (5 
percent),  and  mining  (2  percent). 
Therefore,  the  agencies  analyzed  the 
technologies  to  evaluate  the  potential 
restrictions  that  will  prevent  100 
percent  adoption  of  more  advanced 
aerodynamic  technologies  for  all  of  the 
tractor  regulatory  subcategories  and 
developed  standards  with  new 
penetration  rates  reflecting  that  these 
vehicles  spend  less  time  at  highway 
speeds.  For  the  final  rule,  the  agencies 
evaluated  the  certification  data  to  assess 
how  the  aerodynamic  performance  of 
high  roof  day  cabs  compare  to  high  roof 
sleeper  cabs.  In  2014,  the  high  roof  day 


282  U.S.  Department  of  Energy.  Transportation 
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cabs  on  average  are  certified  to  one  bin 
lower  than  the  high  roof  sleeper  cabs.283 
Consistent  with  the  public  comments, 
and  the  certification  data,  the 
aerodynamic  adoption  rates  used  to 
develop  the  final  Phase  2  standards  for 
the  high  roof  day  cab  regulatory 
subcategories  are  less  aggressive  than  for 
the  Class  8  sleeper  cab  high  roof 
tractors.  In  addition,  the  agencies  are 
also  accordingly  reducing  the  adoption 
rates  in  the  highest  bins  for  low  and  mid 
roof  tractors  to  follow  the  changes  made 
to  the  high  roof  subcategories  because 
we  neither  proposed  nor  expect  the 
aerodynamics  of  a  low  or  mid  roof 
tractor  to  be  better  than  a  high  roof 
tractor. 

(ii)  Low  Rolling  Resistance  Tire 
Adoption  Rate 

For  the  tire  manufacturers  to  further 
reduce  tire  rolling  resistance,  the 
manufacturers  must  consider  several 
performance  criteria  that  affect  tire 
selection.  The  characteristics  of  a  tire 
also  influence  durability,  traction 
control,  vehicle  handling,  comfort,  and 
retreadability.  A  single  performance 
parameter  can  easily  be  enhanced,  but 
an  optimal  balance  of  all  the  criteria 
will  require  improvements  in  materials 
and  tread  design  at  a  higher  cost,  as 
estimated  by  the  agencies.  Tire  design 
requires  balancing  performance,  since 
changes  in  design  may  change  different 
performance  characteristics  in  opposing 
directions.  Similar  to  the  discussion 
regarding  lesser  aerodynamic 
technology  application  in  tractor 
segments  other  than  sleeper  cab  high 
roof,  the  agencies  believe  that  the 
proposed  standards  should  not  be 
premised  on  100  percent  application  of 
Level  3  tires  in  all  tractor  segments 
given  the  potential  interference  with 
vehicle  utility  that  could  result.  80  FR 
40223. 

Several  stakeholders  commented 
about  the  level  of  rolling  resistance  used 
in  setting  the  proposed  level  of  tractor 
stringencies  because  the  agencies  used  a 
single  level  for  all  tractor  subcategories. 
ATA,  First  Industries,  National 
Association  of  Manufacturers,  PACCAR, 
Navistar  and  Daimler  commented  that 
the  agencies  erred  by  using  the  same 
rolling  resistance  for  all  types  of  day 
and  sleeper  cab  tractors.  They  stated 
that  the  tire  stringency  levels  should 
account  for  fleet  and  class  variations 
and  different  duty-cycleneeds. 
Caterpillar  stated  that  tires  need  to  meet 
demands  of  all  conditions,  including 


283  U.S.  EPA.  Memo  to  Docket.  Coefficient  of 
Roliing  Resistance  and  Coefficient  of  Drag 
Certification  Data  for  Tractors.  See  Docket  EPA- 
HQ-OAR-20 14-0827. 
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un paved  roads,  sloped  loading  docks 
which  are  frequently  not  treated  in 
winter  conditions.  Caterpillar  also 
stated  that  tire  casings  must  have 
adequate  durability  to  allow  for  as  many 
as  five  retreads.  NADA  commented 
current  LRRT  tractor  adoption  rates  are 
low  and  are  not  expected  to  increase 
significantly  any  time  soon  unless 
significant  improvements  in  design  are 
forthcoming  and  that  there  is  no 
realistic  means  of  ensuring  that 
customers  (or  subsequent  owners)  will 
continue  to  use  LRR  tires.  OOIDA 
commented  that  the  LRR  tire  may  be 
beneficial  on  flat  terrain,  but  may  pose 
a  safety  concern  in  many  geographical 
regions.  OOIDA  also  stated  that  a  LRR 
tire  achieves  much  of  its  potential  fuel 
savings  benefit  by  reducing  the  very 
component  of  friction  or  resistance  that 
a  truck  driver  may  rely  upon.  PACCAR 
commented  that  customers  with  low- 
and  mid -roofcon figurations  typically 
operate  more  in  urban  areas  where  tires 
must  withstand  the  abuse  of  curbs  and 
other  obstacles  or  in  more  on/off  road 
conditions  that  are  typical  for  flatbed, 
tanker,  and  low-boyoperations,  which 
use  the  low  and  mid-roofconfiguration 
vehicles.  PACCAR  stated  that  the  tires 
for  low  and  mid  roof  tractors  vehicles 
are  designed  with  additional  side  wall 
protection  and  generally  have  a  higher 
coefficient  of  rolling  resistance.  Volvo 
commented  with  respect  to  tractor 
penetration  and  stringency  setting  the 
agencies  show  penetration  of  Level  3 
tires  starting  in  MY  2021.  Volvo  stated 
that  they  continue  to  hear  customer 
feedback  that  low  rolling  resistance  tires 
often  lack  adequate  traction  under  many 
of  the  demanding  conditions  that  trucks 
and  tractors  experience,  such  as  snow 
and  off- road. Schneider  commented  that 
fleet  uses  low  rolling  resistance  tires  on 
dual  wheels  for  the  majority  of  the 
standard  fleet  while  using  wide -based 
single  tires  for  weight  sensitive  portions 
of  the  fleet.  Schneider  commented  that 
regulations  should  not  force  the  use  of 
wide  based  single  tires  based  solely  on 
rolling  resistance  advantages  without 
considering  the  overall  performance 
because  it  may  increase  waste,  the 
number  of  scrapped  tire  casings  and 
landfill  requirements.  The  commenter’s 
view  is  that  LRR  dual  tires  are  very 
comparable  to  wide  based  single  tires 
(WBS)  tires  in  fuel  efficiency  while 
providing  better  overall  operating  and 
economic  efficiency. 

For  the  final  rulemaking,  the  agencies 
evaluated  the  tire  rolling  resistance 
levels  in  the  Phase  1  certification 


data.284  We  found  that  high  roof  sleeper 
cabs  are  certified  today  with  steer  tire 
roiling  resistance  levels  that  ranged 
between  4.9  and  7.6  kg/ton  and  with 
drive  tires  ranging  between  5.1  and  9.8 
kg/ton.  In  the  same  analysis,  we  found 
that  high  roof  day  cabs  are  certified  with 
rolling  resistance  levels  ranging  between 
4.9  and  9.0  kg/ton  for  steer  tires  and 
between  5.1  and  9.8  kg/ton  for  drive 
tires.  This  range  spans  the  baseline 
through  Level  3  rolling  resistance 
performance  levels.  Therefore,  for  the 
final  rule  we  took  an  approach  similar 
to  the  one  taken  in  Phase  1  and 
proposed  in  Phase  2  that  considers 
adoption  rates  across  a  wide  range  of 
tire  rolling  resistance  levels  to  recognize 
that  operators  may  have  different  needs. 
76  FR  5721 1  and  80  FR  40227.  The 
adoption  rates  for  the  technology 
packages  used  to  determine  the  MY 
2027  standards  for  each  high  roof  tractor 
subcategory  are  shown  in  Table  111-15. 

In  our  analysis  of  the  Phase  1 
certification  data,  we  found  that  the 
drive  tires  on  low  and  mid  roof  sleeper 
cab  tractors  on  average  had  10  to  17 
percent  higher  rolling  resistance  than 
the  high  roof  sleeper  cabs.  But  we  found 
only  a  minor  difference  in  rolling 
resistance  of  the  steer  tires  between  the 
tractor  subcategories.  Based  on 
comments  received  and  further 
consideration  of  our  own  analysis  of  the 
difference  in  tire  rolling  resistance 
levels  that  exist  today  in  the 
certification  data,  the  agencies  are 
adopting  Phase  2  standards  using  a 
technology  pathway  that  utilizes  higher 
rolling  resistance  levels  for  low  and  mid 
roof  tractors  than  the  levels  used  to  set 
the  high  roof  tractor  standards.  This  is 
also  consistent  with  the  approach  that 
we  took  in  setting  the  Phase  1  tractor 
standards.  76  FR  5721 1 .  in  addition,  the 
final  rule  reflects  a  reduction  in  Level  3 
adoption  rates  for  low  and  mid  roof 
tractors  from  25  percent  in  MY  2027 
used  at  proposal  (80  FR  40227)  to  zero 
percent  adoption  rate.  The  technology 
packages  developed  for  the  low  and  mid 
roof  tractors  used  to  determine  the 
stringency  of  the  MY  2027  standards  in 
the  final  rule  do  not  include  any 
adoption  rate  of  Level  3  drive  tires  to 
recognize  the  special  needs  of  these 
applications,  consistent  with  the 
comments  noted  above  raising  concerns 
about  applications  that  limit  the  use  of 
low  rolling  resistance  tires. 

The  agencies  phased- inthe  low 
rolling  resistance  tire  adoption  rates 
within  the  technology  packages  used  to 
determine  the  MY  2021  and  2024 
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standards  so  that  manufacturers  can 
gradually  introduce  these  technologies, 
in  addition,  the  levels  of  rolling 
resistance  used  in  all  of  the  technology 
packages  are  achievable  with  either  dual 
or  wide  based  single  tires,  so  the 
agencies  are  not  forcing  one  technology 
over  another.  The  adoption  rates  for  the 
technology  packages  used  to  determine 
the  MY  2021 , 2024,  and  2027  standards 
for  each  tractor  subcategory  are  shown 
in  Table  111-13,  Table  111-14,  and  Table 
111-15. 

(iii)  Tire  Pressure  Monitoring  and 
Automatic  Tire  Inflation  System  (ATIS) 
Adoption  Rate 

The  agencies  used  a  20  percent 
adoption  rate  of  ATIS  in  MY  2021  and 
a  40  percent  adoption  rate  in  setting  the 
proposed  Phase  2  MY  2024  and  2027 
tractor  standards.  80  FR  40227. 

AT  A  commented  that  as  of  201 2, 
roughly  one  percent  of  tractors  used 
ATIS.  Caterpillar  and  First  industries 
stated  that  the  agencies  should  not  force 
ATIS  into  the  market  by  assuming  any 
penetration  rate.  EMA  commented  that 
the  assumption  that  40  percent  of  al  I 
Class  7  and  8  vehicles  will  utilize 
automated  tire  inflation  systems  lacked 
support  and  failed  to  account  for  the 
prevalence  of  tire  inflation  monitoring 
systems.  NADA  stated  that  they  can 
support  a  40  percent  tractor  adoption 
rate  for  MY  2027  if  TPMS  are 
considered.  Volvo  commented  that 
given  the  poor  reliability  of  past  ATIS 
systems,  they  are  skeptical  of  supplier’s 
claims  of  current  or  future  reliability 
improvements  to  these  systems.  Volvo 
stated  that  fleets  are  even  more  skeptical 
than  truck  OEMs,  as  an  ATIS  air  leak 
results  in  increased  fuel  consumption 
due  to  a  compressor  cycling  more 
frequently  and  also  in  potentially 
significant  downtime  of  the  vehicle. 
Volvo  also  commented  that  to 
incentivize  truck  operators  to  maintain 
tire  pressure  on  vehicles  equipped  with 
a  TPMS  system,  fleets  have  the  ability 
to  monitor  fuel  consumption  remotely, 
including  the  ability  to  identify  causes 
for  increased  fuel  consumption  which 
would  be  expected  to  motivate  drivers 
to  properly  maintain  tire  pressure  on 
TPMS  equipped  vehicles. 

The  agencies  find  the  comments 
related  to  a  greater  acceptance  of  TPMS 
in  the  tractor  market  to  be  persuasive. 
However,  available  information 
indicates  that  it  is  feasible  to  utilize 
either  TPMS  or  ATIS  to  reduce  the 
prevalence  on  underinfiated  tires  in-use 
on  all  tractors.  As  a  result,  we  are 
finalizing  tractor  standards  that  are 
predicated  on  the  performance  of  a  mix 
of  TPMS  and  ATIS  adoption  rates  in  all 
tractor  subcategories.  The  agencies  are 
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using  adoption  rates  of  30  percent  of 
AT1S  and  70  percent  of  TPMS  in  the 
technology  packages  used  in  setting  the 
final  Phase  2  MY  2027  tractor  standards. 
This  represents  a  lower  adoption  rate  of 
ATIS  than  used  in  the  NPRM,  but  the 
agencies  have  added  additional 
adoption  rate  of  TPMS  because  none  of 
the  comments  or  available  information 
disputed  the  ability  to  use  it  on  all 
tractors.  The  agencies  have  developed 
technology  packages  for  setting  the  2021 
and  2024  MY  standards  which  reflect  a 
phase  in  of  adoption  rates  of  each  of 
these  technologies.  In  2021  MY,  the 
adoption  rates  consist  of  20  percent 
TPMS  and  20  percent  ATIS.  in  2024 
MY,  the  adoption  rates  are  50  percent 
TPMS  and  25  percent  ATIS. 

(iv)  Idle  Reduction  Technology 
Adoption  Rate 

Idle  reduction  technologies  provide 
significant  reductions  in  fuel 
consumption  and  C02  emissions  for 
Class  8  sleeper  cabs  and  are  available  on 
the  market  today.  There  are  several 
different  technologies  available  to 
reduce  idling.  These  include  APUs, 
diesel  fired  heaters,  and  battery 
powered  units.  Our  discussions  with 
manufacturers  prior  to  the  Phase  2 
NPRM  indicated  that  idle  technologies 
are  sometimes  installed  in  the  factory, 
but  that  it  is  also  a  common  practice  to 
have  the  units  installed  after  the  sale  of 
the  truck.  We  want  to  continue  to 
incentivize  this  practice  and  to  do  so  in 
a  manner  that  the  emission  reductions 
associated  with  idle  reduction 
technology  occur  in  use.  We  proposed 
to  continue  the  Phase  1  approach  into 
Phase  2  where  we  recognize  only  idle 
emission  reduction  technologies  that 
include  a  tamper -proofautomatic 
engine  shutoff  system  (AESS)  with  some 
override  provisions.285  However,  we 
welcomed  comment  on  other 
approaches  that  will  appropriately 
quantify  the  reductions  that  will  be 
experienced  in  the  real  world.  80  FR 
40224. 

We  used  an  overall  90  percent 
adoption  rate  of  tarn  per -proof  A  ESS  for 
Class  8  sleeper  cabs  in  setting  the 
proposed  MY  2024  and  2027  standards, 
id.  The  agencies  stated  in  the  Phase  2 
NPRM  that  we  were  unaware  of  reasons 
why  AESS  with  extended  idle  reduction 
technologies  could  not  be  applied  to 
this  high  fraction  of  tractors  with  a 
sleeper  cab,  except  those  deemed  a 
vocational  tractor,  in  the  available  lead 
time. 


285  The  agencies  are  retaining  the  HD  Phase  1 
AESS  override  provisions  included  in  40  CFR 
1037.660(b)  for  driver  safety. 


EMA,  Volvo,  Daimler,  and  Navistar 
commented  that  the  agencies  should 
consider  that  customers  are  not 
accepting  the  tarn  per -proof  A  ESS  in 
Phase  1 ,  therefore  the  adoption  rates 
included  in  the  proposal  were  too  high 
and  that  resale  concerns  remain  a 
significant  issue  for  customers.  PACCAR 
and  EMA  commented  that  the  proposed 
90  percent  penetration  rate  of  tamper¬ 
proof  AESS  is  unachievable.  Many 
comments  also  focused  on  the  need  for 
adjustable  AESS.  OOIDA  commented 
that  90  percent  APU  adoption  is 
unreasonable  and  that  the  400  pound 
weight  exemption  for  APUs  is  not 
provided  in  California,  Washington  DC, 
Hawaii,  Kentucky,  Massachusetts,  North 
Carolina,  and  Rhode  island.  OOIDA  also 
raised  concerns  about  situations  where 
an  AESS  could  have  negative 
consequences — such  as  team  drivers 
where  the  co-driverwas  left  asleep  in 
the  berth  while  the  truck  was  shut  off, 
or  drivers  with  certain  medical 
conditions,  or  pets. 

The  agencies  find  the  comments 
regarding  the  concerns  for  using  90 
percent  adoption  rates  of  tamper-proof 
AESS  to  be  persuasive.  For  the  final 
rule,  the  agencies  developed  a  menu  of 
idle  reduction  technologies  that  include 
both  tamper- proofand  adjustable  AESS 
(as  discussed  in  Section  ili.D.I.b)  that 
are  recognized  at  different  levels  of 
effectiveness  in  GEM.  As  discussed  in 
the  discussion  of  tractor  baselines 
(Section  III.D.I.a),  the  latest  NACFE 
confidence  report  found  that  96  percent 
of  HD  vehicles  are  equipped  with 
adjustable  automatic  engine  shutdown 
systems.286  Therefore,  the  agencies  built 
this  level  of  idle  reduction  into  the 
baseline  for  sleeper  cab  tractors.  Due  to 
the  high  percentage  acceptance  of 
adjustable  AESS  today,  the  agencies 
project  that  by  2027  MY  it  is  feasible  for 
100  percent  of  sleeper  cabs  to  contain 
some  type  of  AESS  and  idle  reduction 
technology  to  meet  the  hoteling  needs  of 
the  driver.  However,  we  recognize  that 
there  are  a  variety  of  idle  reduction 
technologies  that  meet  the  various  needs 
of  specific  customers  and  not  all 
customers  will  select  diesel  powered 
APUs  due  to  the  cost  or  weight  concerns 
highlighted  in  the  comments.  Therefore, 
we  developed  an  idle  reduction 
technology  package  for  each  MY  that 
reflects  this  variety.  The  idle  reduction 
packages  developed  for  the  final  rule 
contain  lower  AESS  adoption  rates  than 
used  at  proposal.  The  AESS  used  during 
the  NPRM  assumed  that  it  also  included 
a  diesel  powered  APU  in  terms  of 


286  North  American  Council  for  Freight 
Efficiency.  Confidence  Report:  Id ie- Reduction 
Solutions.  2014.  Page  13. 


determining  the  effectiveness  and  costs. 
In  the  final  rule,  the  idle  reduction 
technology  mix  actually  has  an  overall 
lower  cost  (even  after  increasing  the 
diesel  APU  technology  cost  estimate  for 
the  final  rule)  than  would  have  been 
developed  for  the  final  rule.  In  addition, 
the  stringency  of  the  tractor  standards 
are  not  affected  because  the  higher 
penetration  rate  of  other  idle  reduction 
technologies,  which  are  not  quite  as 
effective,  but  will  be  deployed  more.  We 
developed  the  technology  package  to  set 
the  2027  MY  sleeper  cab  tractor 
standards  that  includes  15  percent 
adoption  rate  of  adjustable  AESS  only, 
40  percent  of  adjustable  AESS  with  a 
diesel  powered  APU,  15  percent 
adjustable  AESS  with  a  battery  APU,  15 
percent  adjustable  AESS  with  automatic 
stop/start,  and  15  percent  adjustable 
AESS  with  a  fuel  operated  heater.  We 
continued  the  same  approach  of  phasing 
in  different  technology  packages  for  the 
2021  and  2024  MY  standards,  though 
we  included  some  type  of  idle  reduction 
on  100  percent  of  the  sleeper  cab 
tractors.  The  2021  MY  technology 
package  had  a  higher  adoption  rate  of 
adjustable  AESS  with  no  other  idle 
reduction  technology  and  lower 
adoption  rates  of  adjustable  AESS  with 
other  idle  reduction  technologies. 

Details  on  the  idle  reduction  technology 
adoption  rates  for  the  MY  2021  and 
2024  standardsare  included  in  Table 
111-13  and  Table  111-14. 

(v)  Transmission  Adoption  Rates 

The  agencies’  proposed  standards 
included  a  55,  80,  and  90  percent 
adoption  rate  of  automatic,  automated 
manual,  and  dual  clutch  transmissions 
in  MYs  2021 , 2024,  and  2027 
respectively.  80  FR  40225-7.  The 
agencies  did  not  receive  any  comments 
regarding  these  proposed  transmission 
adoption  rates,  and  have  not  found  any 
other  information  suggesting  a  change  in 
approach.  Therefore,  we  are  including 
the  same  level  of  adoption  rates  in 
setting  the  final  rule  standards.  The  MY 
2021  and  2024  standardsare  likewise 
premised  on  the  same  adoption  rates  of 
these  transmission  technologies  as  at 
proposal. 

The  agencies  have  added  neutral  idle 
as  a  technology  input  to  GEM  for  Phase 
2  in  the  final  rulemaking.  The  TC10  that 
was  tested  by  the  agencies  for  the  final 
rule  included  this  technology. 

Therefore,  we  projected  that  neutral  idle 
would  be  included  in  all  of  the 
automatic  transmissions  and  therefore 
the  adoption  rates  of  neutral  idle  match 
the  adoption  rates  of  the  automatic 
transmission  in  each  of  the  MYs. 

Transmissions  with  direct  drive  as  the 
top  gear  and  numerically  lower  axles  are 
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better  suited  for  applications  with 
primarily  highway  driving  with  fiat  or 
low  rolling  hills.  Therefore,  this 
technology  is  not  appropriate  for  use  in 
100  percent  of  tractors.  The  agencies 
proposed  standards  reflected  the 
projection  that  50  percent  of  the  tractors 
would  have  direct  drive  in  top  gear  in 
MYs  2024  and  2027.  80  FR  40226-7. 

The  agencies  did  not  receive  any 
comments  regarding  the  adoption  rates 
of  transmissions  with  direct  drive  in 
those  MYs.  We  therefore  are  including 
the  same  level  of  adoption  rates  in 
setting  the  final  rule  standards  for  MYs 
2024  and  2027.  Transmissions  with 
direct  drive  top  gears  exist  in  the  market 
today,  therefore,  the  agencies 
determined  it  is  feasible  to  also  include 
this  technology  in  the  package  for 
setting  the  2021  MY  standards.  For  the 
final  rule,  the  agencies  included  a  20 
percent  adoption  rate  of  direct  drive  in 
the  2021  MY  technology  package. 

The  agencies  received  comments 
supporting  establishing  a  transmission 


efficiency  test  that  measures  the 
efficiency  of  each  transmission  gear  and 
could  be  input  into  GEM.  in  the  final 
rule,  the  agencies  are  adopting  Phase  2 
standards  that  project  that  20,  40,  and 
70  percent  of  the  AMT  and  DCT 
transmissions  will  be  tested  and  achieve 
a  fuel  consumption  and  C02  emissions 
reduction  of  one  percent  in  MYs  2021 , 
2024,  and  2027,  respectively. 

The  adoption  rates  for  the  technology 
packages  used  to  determine  the  MY 
2021 , 2024,  and  2027  standards  for  each 
tractor  subcategory  are  shown  in  Table 
Mi-13,  Table  111-14,  and  Table  111-15. 

(vi)  Engine  Downspeeding  Adoption 
Rates 

The  agencies  proposed  to  include 
lower  final  drive  ratios  in  setting  the 
Phase  2  standards  to  account  for  engine 
downspeeding.  In  the  NPRM,  we  used  a 
transmission  top  gear  ratio  of  0.73  and 
baseline  drive  axle  ratio  of  3.70  in  2017 
going  down  to  a  rear  axle  ratio  of  3.55 


in  2021  MY,  3.36  in  2024  MY,  and  3.20 
in  2027  MY.  80  FR  40228-30. 

UCS  commented  that  downspeeding 
was  only  partially  captured  as  proposed. 
The  agencies  also  received  additional 
information  from  vehicle  manufacturers 
and  axle  manufacturers  that  we  believe 
supports  using  lower  numerical  drive 
axle  ratios  in  setting  the  final  Phase  2 
standards  for  sleeper  cabs  that  spend 
more  time  on  the  highway  than  day 
cabs,  directionally  consistent  with  the 
UCS  comment.  For  the  final  rules,  the 
agencies  have  used  3.70  in  the  baseline 
and  3.16  for  sleeper  cabs  and  3.21  for 
day  cabs  in  MY  2027  to  account  for 
continued  downspeeding  opportunities. 
The  final  drive  ratios  used  for  setting 
the  other  model  years  are  shown  in 
Table  111-11.  These  values  represent  the 
“average”  tractor  in  each  of  the  MYs, 
but  there  will  be  a  range  of  final  drive 
ratios  that  contain  more  aggressive 
engine  downspeeding  on  some  tractors 
and  less  aggressive  on  others. 


Table  111-11— Final  Drive  Ratio  for  Tractor  Technology  Packages 


Model  year 


Rear  axle 
ratio 


Transmission 
top  gear 
ratio 


Final  drive 
ratio 


Sleeper  Cabs 


2018  . 

3.70 

0.73 

2.70 

2021  . 

3.31 

0.73 

2.42 

2024  . 

3.26 

0.73 

2.38 

2027  . 

3.16 

0.73 

2.31 

Day  Cabs 


2018  . 

3.70 

0.73 

2.70 

2021  . 

3.36 

0.73 

2.45 

2024  . 

3.31 

0.73 

2.42 

2027  . 

3.21 

0.73 

2.34 

(vii)  Drivetrain  Adoption  Rates 

The  agencies’  proposed  standards 
included  6x2  axle  adoption  rates  in  high 
roof  tractors  of  20  percent  in  2021  MY 
and  60  percent  in  MYs  2024  and  2027. 
Because  6x2  axle  configurations  could 
raise  concerns  of  traction,  the  agencies 
proposed  standards  that  reflected  lower 
adoption  rates  of  6x2  axles  in  low  and 
mid  roof  tractors  recognizing  that  these 
tractors  may  require  some  unique 
capabilities.  The  agencies  proposed 
standards  for  low  and  mid  roof  tractors 
that  included  6x2  axle  adoption  rates  of 
10  percent  in  MY  2021  and  20  percent 
in  MYs  2024  and  2027.  80  FR  40225- 
7. 

ATA  and  others  commented  that 
limitations  to  a  high  penetration  rate  of 
6x2  axles  include  curb  cuts,  other 
uneven  terrain  features  that  could 
expose  the  truck  to  traction  issues, 


lower  residual  values,  traction  issues, 
driver  dissatisfaction,  tire  wear,  and  the 
legality  of  their  use.  The  commenters 
stated  that  recent  surveys  indicate 
current  market  penetration  rates  of  new 
line- hau  16x2  tractor  sales  are  only  in 
the  range  of  two  percent,  according  to  a 
NACFE  confidence  report.  The 
commenters  also  stated  that  while 
recent  improvements  in  traction  control 
systems  can  automatically  shift  weight 
for  short  periods  of  time  from  the  non- 
driving  axle  to  the  driving  axle  during 
low-tractionevents,  concerns  remain 
over  the  impacts  to  highways  caused  by 
such  shifting  of  weight  between  axles. 
EMA,  ATA,  OOIDA,  Volvo,  Daimler, 
PACCAR,  First  industries,  National 
Association  of  Manufacturers, 
Caterpillar,  and  others  discussed  that 
6x2  axles  are  not  legal  in  all  U.S.  states 
and  Canadian  provinces.  Caterpillar  and 


Daimler  also  stated  the  agencies  should 
not  assume  more  than  5  percent 
penetration  rates  of  6x2  through  2027. 
EMA  forecasts  a  6x2  penetration  rate  of 
less  than  5  percent. 

Upon  further  consideration,  the 
agencies  have  reduced  the  adoption  rate 
of  6x2  axles  and  projected  a  30  percent 
adoption  rate  in  the  technology  package 
used  to  determine  the  Phase  2  2027  MY 
standards.  The  2021  MY  standards 
include  an  adoption  rate  of  15  percent 
and  the  2024  MY  standards  include  an 
adoption  rate  of  25  percent  6x2  axles. 
This  adoption  rate  represents  a 
combination  of  liftable  6x2  axles  (which 
as  noted  in  ATA’s  comments  are 
allowed  in  all  states  but  Utah,  and  Utah 
is  expected  to  revise  their  law)  and  4x2 
axles.  In  addition,  it  is  worth 
recognizing  that  state  regulations  related 
to  6x2  axles  could  change  significantly 
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over  the  next  ten  years.  It  is  also  worth 
noting  that  the  issue  related  to  the 
legality  of  6x2  axles  was  not  mentioned 
as  a  barrier  to  adoption  by  fleets  in  the 
N  ACFE  Confidence  Report  on  6x2 
axles.287 

In  the  NPRM,  the  agencies  projected 
that  20  percent  of  2021  MY  and  40 
percent  of  the  2024  and  2027  MY  axles 
would  use  low  friction  axle  lubricants. 
80  FR  40225-7.  In  the  final  rule,  we  are 
requiring  that  manufacturers  conduct  an 
axle  efficiency  test  if  they  want  to 
include  the  benefit  of  low  friction 
lubricant  or  other  axle  design 
improvements  when  certifying  in  GEM. 


The  axle  efficiency  test  will  be  optional, 
but  will  allow  manufacturers  to  reduce 
C02  emissions  and  fuel  consumption  if 
the  manufacturers  have  improved  axle 
gear  designs  and/or  mandatory  use  of 
low  friction  lubricants.  The  agencies’ 
assessment  of  axle  improvements  found 
that  80  percent  of  the  ax les  bu i It  in  MY 
2027  could  be  two  percent  more 
efficient  than  a  2017  baseline  axle. 
Because  it  will  take  time  for  axle 
manufacturers  to  make  improvements 
across  the  majority  of  their  product 
offerings,  the  agencies  phased  in  the 
amount  of  axle  efficiency  improvements 
in  the  technology  packages  in  setting  the 


2021  and  2024  MY  standards  to  include 
30  and  65  percent  adoption  rates, 
respectively. 

(viii)  Accessories  and  Other  Technology 
Adoption  Rates 

In  the  NPRM,  the  agencies  projected 
adoption  rates  as  show  in  Table  111-12. 
80  FR  40227.  The  agencies  are  adopting 
the  same  level  of  adoption  rates  for 
setting  the  final  Phase  2  standards 
because  we  did  not  receive  any 
comments  or  new  data  to  support  a 
change  in  the  adoption  rates  used  in  the 
proposal. 


Table  111-12— Adoption  Rates  Used  in  the  Tractor  Technology  Packages  in  the  NPRM 


Model  year 

Predictive 
cruise  control 

(%) 

Electrified 

accessories 

(%) 

Higher  efficiency 
air  conditioning 

(%) 

2021  . 

20 

10 

10 

2024  . 

40 

20 

20 

2027  . 

40 

30 

30 

(ix)  Weight  Reduction  Technology 
Adoption  Rates 

In  the  NPRM,  the  agencies  proposed 
to  allow  manufacturers  to  use  tractor 
weight  reduction  to  comply  with  the 
standards.  80  FR  40223.  A  number  of 
organizations  commented  generally  in 
favor  of  the  inclusion  of  light  weight 
components  for  compliance,  including 
the  Aluminum  Association,  Meritor, 
American  Die  Casting  Association,  and 
the  American  Chemistry  Council  saying 
light-weightmaterialsare  durable  and 
their  use  in  heavy -duty vehicles  can 
reduce  weight  and  fuel  consumption. 

Unlike  in  HD  Phase  1,  the  agencies 
proposed  the  2021  through  2027  model 
year  tractor  standards  without  using 
weight  reduction  as  a  technology  to 
demonstrate  the  feasibility  of  the 
standards.  The  ICCT  stated  that  the 
agencies  should  include  light  weight 
components  in  setting  the  stringency  of 
the  standards,  citing  an  ICCT  tractor  and 
trai  ler  study  show i ng  specific  I  ight 
weight  benefits  for  tractor  components. 
Meritor  argued  that  weight  reduction 
should  not  be  included  in  setting 
stringency,  given  the  high  cost  to  benefit 
ratio  for  weight  reduction. 

The  agencies  view  weight  reduction 
as  a  technology  with  a  high  cost  that 
offers  a  small  benefit  in  the  tractor 
sector.  For  example,  our  estimate  of  a 
400  pound  weight  reduction  will  cost 
$2,050  (2012$)  in  2021  MY,  but  offers  a 
0.3  percent  reduction  in  fuel 


287  North  American  Council  for  Freight 
Efficiency.  “Confidence  Findings  on  the  Potential  of 
6x2  Axles.”  2014.  Page  16. 


consumption  and  C02  emissions.  The 
agencies  are  excluding  the  use  of  weight 
reduction  components  for  the  tractor 
stringency  calculation  due  to  the  high 
cost  associated  with  this  technology.  As 
noted  above,  Meritor  in  their  comments 
expressed  agreement  with  this 
approach. 

(x)  Vehicle  Speed  Limiter  Adoption 
Rate 

Consistent  with  Phase  1,  we  proposed 
to  continue  the  approach  where  vehicle 
speed  limiters  may  be  used  as  a 
technology  to  meet  the  Phase  2 
standard.  See  80  FR  40224.  In  setting 
the  Phase  2  proposed  standard, 
however,  we  assumed  a  zero  percent 
adoption  rate  of  vehicle  speed  limiters. 
Although  we  expect  there  will  be  some 
use  of  VSL,  currently  it  is  used  when 
the  fleet  involved  decides  it  is  feasible 
and  practicable  and  increases  the 
overall  efficiency  of  the  freight  system 
for  that  fleet  operator.  To  date,  the 
compliance  data  provided  by 
manufacturers  indicate  that  none  of  the 
tractor  configurations  include  a  tamper¬ 
proof  VSL  setting  less  than  65  mph. 

At  this  point  the  agencies  are  not  in 
a  position  to  determine  in  how  many 
additional  situations  use  of  a  VSL  will 
result  in  similar  benefits  to  overall 
efficiency  or  how  many  customers  will 
be  willing  to  accept  a  tamper-proofVSL 
setting.  Although  we  believe  vehicle 
speed  limiters  are  a  simple,  easy  to 


288  Ibid. 

288  The  agencies  note  that  because  a  VSL  value 
can  be  input  into  GEM,  its  benefits  can  be  directly 


implement,  and  inexpensive 
technology,  we  want  to  leave  the  use  of 
vehicle  speed  limiters  to  the  truck 
purchaser.  In  doing  so,  we  are  providing 
another  means  of  meeting  the  standard 
that  can  lower  compliance  costs  and 
provide  a  more  optimal  vehicle  solution 
for  some  truck  fleets  or  owners.  For 
example,  a  local  beverage  distributor 
may  operate  trucks  in  a  distribution 
network  of  primarily  local  roads.  Under 
those  conditions,  aerodynamic  fairings 
used  to  reduce  aerodynamic  drag 
provide  little  benefit  due  to  the  low 
vehicle  speed  while  adding  additional 
mass  to  the  vehicle.  A  vehicle 
manufacturer  could  choose  to  install  a 
VSL  set  at  an  optimized  speed  for  its 
intended  application  and  use  this 
technology  to  assist  in  complying  with 
our  program  all  at  a  lower  cost  to  the 
ultimate  tractor  purchaser.288 

We  welcomed  comment  on  whether 
the  use  of  a  VSL  would  require  a  fleet 
to  deploy  additional  tractors,  but  did 
not  receive  responsive  comment.  ARB 
stated  that  if  EPA  and  NHTSA  decide  to 
give  credit  in  Phase  2  GEMs  for  VSLs, 
VSL  benefit  should  also  be  reflected  in 
the  standard’s  stringency.  Daimler 
supported  the  approach  of  not  including 
VSLs  in  setting  the  stringency  because 
of  the  resistance  in  the  market  to  accept 
tamperproof  VSLs.  OOI DA  commented 
that  the  agencies  must  consider  the 
significant  negative  consequences  of 
VSLs,  such  as  safety  impact  from 


assessed  with  the  model  and  off  cycle  credit 
applications  therefore  are  not  necessary  even 
though  the  standard  is  not  based  on  performance  of 
VSLs  (i.e.  VSL  is  an  on-cycletechnology). 
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differential  speeds  between  light  duty 
vehicles  and  trucks. 

After  considering  the  comments,  we 
still  could  not  make  a  determination 
regarding  the  reasonableness  of  setting  a 
standard  based  on  a  particular  VSL 
adoption  rate,  for  the  same  reasons 
articulated  at  proposal.  Therefore,  the 


agencies  are  not  premising  these  final 
Phase  2  standards  on  use  of  VSL,  and 
instead  will  continue  to  rely  on  the 
industry  to  select  VSL  when 
circumstances  are  appropriate  for  its  use 
(in  which  case  there  is  an  input  in  GEM 
reflecting  VSL  efficiency). 


(d)  Summary  of  the  Adoption  Rates 
Used  To  Determine  the  Final  Phase  2 
T  ractor  Standards 

Table  111-13  through  Table  111-16 
provide  the  adoption  rates  of  each 
technology  broken  down  by  weight 
class,  cab  configuration,  and  roof  height. 


Table  111-13— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2021  MY 

Standards 


Ciass  7 

Ciass  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 


2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

11 L  engine 

1 1L  engine 

1 1 L  engine 

15L  engine 

15L  engine 

15L  engine 

15L  engine 

15L  engine 

15L  engine 

350  HP 

350  HP 

350  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

455  HP 

Aerodynamics 


Bin  i  . . . 

10% 

10% 

0% 

10% 

10% 

0% 

0% 

10% 

0% 

Bin  ii  . 

10% 

10% 

0% 

10% 

10% 

0% 

20% 

10% 

0% 

Bin  Hi  . . 

70% 

70% 

60% 

70% 

70% 

60% 

60% 

70% 

60% 

Bin  IV . . 

10% 

10% 

35% 

10% 

10% 

35% 

20% 

10% 

30% 

Bin  V . 

0% 

0% 

5% 

0% 

0% 

5% 

0% 

0% 

10% 

Bin  Vi  . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Bin  Vil  . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Steer  Tires 


Base  . . 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

Level  1  . 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

Level  2 . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Level  3 . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Drive  Tires 


Base  . . 

15% 

15% 

5% 

15% 

15% 

5% 

15% 

15% 

5% 

Level  1  . . . . . . . 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

Level  2 . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Level  3 . 

0% 

0% 

10% 

0% 

0% 

10% 

0% 

0% 

10% 

Idle  Reduction 


Tamper  Proof  AESS  . . 

Tamper  Proof  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

APU  . . . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  Bat¬ 
tery  APU  . . 

Tamper  Proof  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

matic  Stop-Start . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  FOH 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Adjustable  AESS  . . . 

Adjustable  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

40% 

40% 

40% 

APU  . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

30% 

30% 

30% 

Adjustable  AESS  with  Battery 

APU  . 

Adjustable  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

matic  Stop-Start . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

Adjustable  AESS  with  FOH  . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

Transmission 


Manual . . . . . . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

AMT . . . 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

Auto  . . . . . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Dual  Clutch . . . . 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

Top  Gear  Direct  Drive  . 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

Trans.  Efficiency . 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

Neutral  Idle  . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Driveline 


Axle  Efficiency . . 

6x2,  6x4  Axle  Disconnect  or 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

4x2  Axle  . . . . . . . 

N/A 

N/A 

N/A 

15% 

15% 

15% 

15% 

15% 

15% 

Downspeed  (Rear  Axle  Ratio)  .. 

3.36 

3.36 

3.36 

3.36 

3.36 

3.36 

3.31 

3.31 

3.31 
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Table  111-13— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2021  MY 

Standards— Continued 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Accessory  Improvements 


A/C  Efficiency  . 
Electric  Access 


Other  Technologies 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


10% 

10% 


Predictive  Cruise  Control  . 

Automated  Tire  Inflation  System 
Tire  Pressure  Monitoring  Sys- 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


20% 

20% 


tern 

Neutral  Coast 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


20% 

0% 


Table  111-14— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2024  MY 

Standards 


Class  7 


Day  cab 


Low  roof 


Mid  roof 


High  roof 


Class  8 


Day  cab 


Low  roof 


Mid  roof 


High  roof 


Sleeper  cab 


Low  roof 


Mid  roof 


High  roof 


Engine 


2024  MY 
11 L  engine 
350  HP 


2024  MY 
1 1L  engine 
350  HP 


2024  MY 
1 1 L  engine 
350  HP 


2024  MY 
15L  engine 
455  HP 


2024  MY 
15L  engine 
455  HP 


2024  MY 
15L  engine 
455  HP 


2024  MY 
15L  engine 
455  HP 


2024  MY 
15L  engine 
455  HP 


2024  MY 
15L  engine 
455  HP 


Aerodynamics 


Base  . . 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

Level  1  . 

25% 

25% 

15% 

25% 

25% 

15% 

25% 

25% 

15% 

Level  2 . 

55% 

55% 

60% 

55% 

55% 

60% 

55% 

55% 

60% 

Level  3 . 

15% 

15% 

20% 

15% 

15% 

20% 

15% 

15% 

20% 

Drive  Tires 


Base  . . 

10% 

10% 

5% 

10% 

10% 

5% 

10% 

10% 

5% 

Level  1  . . . . . . . 

25% 

25% 

15% 

25% 

25% 

15% 

25% 

25% 

15% 

Level  2 . 

65% 

65% 

60% 

65% 

65% 

60% 

65% 

65% 

60% 

Level  3 . 

0% 

0% 

20% 

0% 

0% 

20% 

0% 

0% 

20% 

Idle  Reduction 


Tamper  Proof  AESS  . 

Tamper  Proof  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

APU  . . . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  Bat¬ 
tery  APU  . . 

Tamper  Proof  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

matic  Stop-Start . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  FOH 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Adjustable  AESS  . . . 

Adjustable  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

30% 

30% 

30% 

APU  . . . 

Adjustable  AESS  with  Battery 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

40% 

40% 

40% 

APU  . 

Adjustable  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

matic  Stop-Start  . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

Adjustable  AESS  with  FOH  . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10% 

10% 

10% 

Transmission 


Manual . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

AMT . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Auto  . 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 
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Table  111-14— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2024  MY 

Standards— Continued 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Dual  Clutch  . . . . . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Top  Gear  Direct  Drive  . . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Trans.  Efficiency . 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

Neutral  Idle  . 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

Driveline 


Axle  Efficiency . ...... 

6x2,  6x4  Axle  Disconnect  or 
4x2  Axle  . . . . ****** 


65% 


N/A 

3.31 


65% 


N/A 

3.31 


65% 


N/A 

3.31 


65% 


25% 

3.31 


65% 


25% 

3.31 


65% 


25% 

3.31 


65% 


25% 

3.26 


65% 


25% 

3.26 


65% 


25% 

3.26 


Accessc 

>ry  Improveme 

snts 

A 1C  Efficiency . 

Electric  Access . 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

Othei 

r  Technologies 

» 

Predictive  Cruise  Control  . 

Automated  Tire  Inflation  System 
Tire  Pressure  Monitoring  Sys¬ 
tem  . . . 

Neutral  Coast  . . 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


40% 

25% 


50% 

0% 


Table  111-15— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2027  MY 

Standards 


Class  7 


Day  cab 


Low  roof 


Mid  roof 


High  roof 


Class  8 


Day  cab 


Low  roof 


Mid  roof 


High  roof 


Sleeper  cab 


Low  roof 


Mid  roof 


High  roof 


Engine 


2027  MY 
1 1L  Engine 
350  HP 


2027  MY 
1 1L  Engine 
350  HP 


2027  MY 
1 1 L  Engine 
350  HP 


2027  MY 
15L  Engine 
455  HP 


2027  MY 
15L  Engine 
455  HP 


2027  MY 
15L  Engine 
455  HP 


2027  MY 
15L  Engine 
455  HP 


2027  MY 
15L  Engine 
455  HP 


2027  MY 
15L  Engine 
455  HP 


Aerodynamics 


Base  . . 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

Level  1  . . . . . . . 

20% 

20% 

10% 

20% 

20% 

10% 

20% 

20% 

10% 

Level  2 . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Level  3 . 

25% 

25% 

35% 

25% 

25% 

35% 

25% 

25% 

35% 

Drive  Tires 


Base  . . 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

Level  1  . . . . . . . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Level  2 . 

85% 

85% 

50% 

85% 

85% 

50% 

85% 

85% 

50% 

Level  3 . 

0% 

0% 

35% 

0% 

0% 

35% 

0% 

0% 

35% 

Idle  Reduction 


Tamper  Proof  AESS  . 

Tamper  Proof  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

APU  . . . . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  Bat¬ 
tery  APU  . . . . . . 

Tamper  Proof  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

matic  Stop-Start . . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Tamper  Proof  AESS  with  FOH 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0% 

0% 

0% 

Adjustable  AESS . 

Adjustable  AESS  with  Diesel 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

15% 

15% 

15% 

APU  . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

40% 

40% 

40% 
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Table  111-15— Technology  Adoption  Rates  for  Class  7  and  8  Tractors  for  Determining  the  2027  MY 

Standards— Continued 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 


Adjustable  AESS  with  Battery 

APU  . 

Adjustable  AESS  with  Auto¬ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

15% 

15% 

matic  Stop-Start  . . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

15% 

15% 

Adjustable  AESS  with  FOH  . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

15% 

15% 

Transmission 


Manual . . . . . . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

AMT . . . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Auto  . 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

Dual  Clutch . . . . 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

Top  Gear  Direct  Drive  . 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Trans.  Efficiency . 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

Neutral  Idle  . 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

Driveline 


Axle  Efficiency . 

80% 

80% 

80% 

80% 

80% 

80% 

80% 

80% 

80% 

6x2,  6x4  Axle  Disconnect  or 

4x2  Axle . 

N/A 

N/A 

N/A 

30% 

30% 

30% 

30% 

30% 

30% 

Downspeed  (Rear  Axle  Ratio)  .. 

3.21 

3.21 

3.21 

3.21 

3.21 

3.21 

3.16 

3.16 

3.16 

Accessory  Improvements 


A/C  Efficiency . 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

Electric  Access  . 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

Other  Technologies 


Predictive  Cruise  Control  . 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

Automated  Tire  Inflation  System 
Tire  Pressure  Monitoring  Sys¬ 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

tem  . . 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

70% 

Neutral  Coast  . 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

(e)  Adoption  Rates  Used  To  Set  the 
Heavy- Haul  Tractor  Standards 

The  agencies  recognize  that  certain 
technologies  used  to  determine  the 
stringency  of  the  Phase  2  tractor 
standards  are  less  applicable  to  heavy - 
haul  tractors.  Heavy -haul  tractors  are 
not  typically  used  in  the  same  manner 
as  long -haul  tractors  with  extended 
highway  driving,  and  therefore  will 
experience  less  benefit  from 
aerodynamics.  Aerodynamic 
technologies  are  very  effective  at 
reducing  the  fuel  consumption  and  GHG 
emissions  of  tractors,  but  only  when 
traveling  at  highway  speeds.  At  lower 
speeds,  the  aerodynamic  technologies 
may  have  a  detrimental  impact  due  to 
the  potential  of  added  weight.  The 
agencies  therefore  proposed  not 
considering  the  use  of  aerodynamic 
technologies  in  the  development  of  the 
Phase  2  heavy  -hau (tractor  standards. 
Moreover,  because  aerodynamics  will 
not  play  a  role  in  the  heavy -haul 
standards,  the  agencies  proposed  to 
combine  all  of  the  heavy-  hau  (tractor 
cab  configurations  (day  and  sleeper)  and 
roof  heights  (low,  mid,  and  high)  into  a 


si  ng  le  heavy  -  haul  tractor  subcategory. 
We  welcomed  comment  on  this 
approach.  80  FR  40233. 

The  agencies  received  comments 
regarding  the  applicability  of 
aerodynamic  technologies  on  heavy- 
haul  vehicles.  Daimler  commented  that 
heavy -hau  I  vehicles  are  designed  to 
meet  high  cooling  needs,  therefore  have 
large  radiators  and  grilles,  and  are  not 
designed  primarily  for  hauling  standard 
trailers  on  the  highway.  Daimler  also 
stated  that  these  vehicles  are  designed 
to  operate  off-roador  on  difficult 
terrain,  which  also  limits  the 
application  of  aerodynamic  fairings,  and 
that  requiring  aerodynamic 
improvements  on  these  vehicles,  may 
compromise  the  vehicles’  work.  EMA 
supported  the  agencies’  proposed 
approach  of  not  requiring  the  use  of 
aerodynamic  technologies  as  a 
component  of  the  proposed  Phase  2 
heavy -hau  I  tractor  standards.  EMA 
stated  that  those  vehicles  are  already 
quite  heavy  (by  virtue  of  need),  are 
designed  to  meet  high- cool ingneeds 
(thus  having,  for  example,  large  grilles), 
and  generally  are  not  designed  for 


hauling  standard  trailers  on  highways. 
EMA  also  stated  that  those  vehicles  are 
often  designed  to  be  capable  of 
operation  off-roador  on  difficult  terrain. 
Volvo  supported  the  addition  of  a 
heavy- hau  Isubcategory  since  heavy - 
haul  tractors  require  large  engines  and 
increased  cooling  capacity  that  limits 
aerodynamic  improvements.  Volvo  also 
stated  the  most  heavy- hau  I  rigs  have 
some  requirement  for  off-roadaccess  to 
pick  up  machinery,  bulk  goods,  and 
unusual  loads  that  also  inhibit 
aerodynamic  improvements.  These 
comments  largely  echo  the  agencies’ 
own  concerns  voiced  at  proposal.  After 
considering  these  comments,  the 
agencies  are  using  a  technology  package 
that  does  not  use  aerodynamic 
improvements  in  setting  the  Phase  2 
heavy- hau itractor  standards,  as  we 
proposed.289 

Certain  powertrain  and  drivetrain 
components  are  also  impacted  during 
the  design  of  a  heavy -hau  I  tractor, 


289  Si  nee  aerodynamic  improvements  are  not  part 
of  the  technology  package,  the  agencies  likewise  are 
not  adopting  any  aero  bin  structure  for  the  heavy- 
haul  tractor  subcategory. 
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including  the  transmission,  axles,  and 
the  engine.  Heavy -hau (tractors  typically 
require  transmissions  with  13  or  18 
speeds  to  provide  the  ratio  spread  to 
ensure  that  the  tractor  is  able  to  start 
pulling  the  load  from  a  stop. 

Downspeed  powertrains  are  typically 
not  an  option  for  heavy -hau (operations 
because  these  vehicles  require  more 
torque  to  move  the  vehicle  because  of 
the  heavier  load.  Finally,  due  to  the 
loading  requirements  of  the  vehicle,  it  is 
not  likely  that  a  6x2  axle  configuration 
can  be  used  in  heavy -haulapplications. 
We  requested  comments  on  all  aspects 
of  our  heavy  -hau (tractor  technology 
packages.  80  FR  40233. 

We  received  comments  from 
stakeholdersabout  the  application  of 
technologies  other  than  aerodynamics 
for  heavy -hau  (tractors.  Daimler 
commented  that  the  low  rolling 
resistance  levels  in  the  NPRM  are  overly 


aggressive  because  heavy -hau  I  tractors 
require  unusually  high  traction  and 
stopping  power.  Daimler  agreed  with 
the  agencies’  assessment  in  the  NPRM 
that  did  not  include  weight  reduction 
because  these  vehicles  require  strong 
frames  and  axles  to  carry  heavy  loads. 
Volvo  commented  that  heavy -hau  I 
tractors  would  not  likely  be  able  to 
utilize  current  SmartWay  tires;  would 
see  no  benefit  from  predictive  cruise; 
sometimes  utilize  an  auxiliary 
transmission  for  further  reduction  or 
closer  ratios;  and  nearly  all  heavy -haul 
tractors  have  deeper  drive  axle  ratios 
than  the  agencies  assumed  in  the 
NPRM.  After  considering  these 
comments  and  the  information 
regarding  the  tire  rolling  resistance 
improvement  opportunities,  discussed 
in  Section  III.D.I.b.iii,  the  agencies  have 
adjusted  the  adoption  rate  of  low  rolling 
resistance  tires.  Consistent  with  the 


changes  made  in  the  final  rule  for  the 
adoption  of  low  rolling  resistance  tires 
in  low  and  mid  roof  tractors,  the 
agencies  did  not  project  any  adoption  of 
Level  3  tires  for  heavy -hau (tractors  in 
the  final  rule. 

Allison  commented  that  AMTs  in  the 
NPRM  receive  a  1.8  percent  credit  in 
GEM  for  heavy -hau  I  tractors,  yet  there  is 
no  similar  credit  for  ATs.  Allison 
commented  that  since  ATs  offer  similar, 
if  not  greater,  benefits,  they  should  also 
receive  credit  and  that  neutral  -  idle 
recognition  should  be  available.  The 
final  version  of  Phase  2  GEM  treats  ATs 
and  AMTs  the  same  for  heavy -haul 
tractors  as  for  the  other  tractors. 

The  agencies  used  the  following 
heavy -hau  Itractor  adoption  rates  for 
developing  the  final  Phase  2  2021 , 2024, 
and  2027  MY  standards,  as  shown  in 
Table  111-16. 


Table  111-16— Application  Rates  for  Heavy-Haul  Tractor  Standards 

[Heavy-haul  tractor  application  rates] 


Engine 

2021  MY 

2024  MY 

2027  MY 

2021  MY  15L  engine 
with  600  HP  with  2% 
reduction  over  2018  MY 

2024  MY  15L  engine 
with  600  HP  with  4.2% 
reduction  over  2018  MY 

2027  MY  15L  engine 
with  600  HP  with  5.4% 
reduction  over  2018  MY 

Aerodynamics — 0% 

Steer  Tires 

Phase  1  Baseline: 

15% 

10% 

5% 

Level  1  . 

35% 

30% 

10% 

Level  2  . 

50% 

60% 

85% 

Level  3  . 

0% 

0% 

0% 

Drive  Tires 


Phase  1  Baseline: 

15% 

10% 

5% 

Level  1  . 

35% 

30% 

10% 

Level  2  . 

50% 

60% 

85% 

Level  3  . 

0% 

0% 

0% 

Transmission 


AMT  . 

40% 

50% 

50% 

Automatic  with  Neutral  idle  . 

10% 

20% 

20% 

DCT . 

5% 

10% 

10% 

Other  Technologies 


6x2  Axle  . 

0% 

0% 

0% 

Transmission  Efficiency  . 

20% 

40% 

70% 

Axle  Efficiency  . 

30% 

65% 

80% 

Predictive  Cruise  Control  . 

20% 

40% 

40% 

Accessory  Improvements  . 

10% 

20% 

20% 

Air  Conditioner  Efficiency  Improvements  . 

10% 

20% 

20% 

Automatic  Tire  Inflation  Systems  . 

20% 

25% 

30% 

Tire  Pressure  Monitoring  System  . 

20% 

50% 

70% 

The  agencies  are  also  adopting  in 
Phase  2  provisions  that  allow  the 
manufacturers  to  meet  an  optional 
heavy  Class  8  tractor  standard  that 
reflects  both  aerodynamic 


improvements,  along  with  the 
powertrain  requirements  that  go  along 
with  higher  GCWR.  Table  111-17  reflects 
the  adoption  rates  for  each  of  the 
technologies  for  each  of  the 


subcategories  in  MY  2021.  The 
technology  packages  closely  reflect 
those  in  the  primary  Class  8  tractor 
program.  The  exceptions  include  less 
aggressive  targets  for  low  rolling 
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resistance  tires,  no  6x2  axle  adoption  rates,  and  no  downspeeding  due  to  the 

heavier  loads  of  these  vehicles. 

Table  111-17— Adoption  Rates  Used  To  Develop  the  2021  MY  Optional  Heavy  Class  8  Tractor  Standards 

[Optional  heavy  class  8  tractor  application  rates — 2021  MY] 


Low/mid  roof 

High  roof  day 

Low/mid  roof 

High  roof 

day  cab 

cab 

sleeper  cab 

sleeper  cab 

Engine 

2021  MY 

2021  MY 

2021  MY 

2021  MY 

15L  Engine 

15L  Engine 

15L  Engine 

15L  Engine 

with  600  HP 

with  600  HP 

with  600  HP 

with  600  HP 

Aerodynamics 


Phase  1  Baseline 

10% 

5% 

10% 

5% 

Level  1  . 

25% 

35% 

25% 

35% 

Level  2  . 

65% 

60% 

65% 

60% 

Level  3  . 

0% 

0% 

0% 

0% 

Drive  Tires 


Phase  1  Baseline 

20% 

10% 

20% 

10% 

Level  1  . 

40% 

30% 

40% 

30% 

Level  2  . 

40% 

60% 

40% 

60% 

Level  3  . 

0% 

0% 

0% 

0% 

Transmission 


AMT  . 

Automatic  with  Neutral  Idle  . 

DCT . 

40% 

10% 

5% 

40% 

10% 

5% 

40% 

10% 

5% 

40% 

10% 

5% 

Other  Technologies 

Adjustable  AESS  w/Diesel  APU  . 

N/A 

N/A 

30% 

30% 

Adjustable  AESS  w/Battery  APU  . 

N/A 

N/A 

10% 

10% 

Adjustable  AESS  w/Automatic  Stop-Start  . 

N/A 

N/A 

10% 

10% 

Adjustable  AESS  w/FOH  Cold,  Main  Engine  Warm  . 

N/A 

N/A 

10% 

10% 

Adjustable  AESS  programmed  to  5  minutes . 

N/A 

N/A 

40% 

40% 

Transmission  Efficiency  . 

20% 

20% 

20% 

20% 

Axle  Efficiency  . 

30% 

30% 

30% 

30% 

Predictive  Cruise  Control  . 

20% 

20% 

20% 

20% 

Accessory  Improvements  . 

10% 

10% 

10% 

10% 

Air  Conditioner  Efficiency  Improvements . 

10% 

10% 

10% 

10% 

Automatic  Tire  Inflation  Systems  . 

20% 

20% 

20% 

20% 

Tire  Pressure  Monitoring  System  . 

20% 

20% 

20% 

20% 

(f)  Derivation  of  the  Final  Phase  2 
T  ractor  Standards 

The  agencies  used  the  technology 
effectiveness  inputs  and  technology 
adoption  rates  to  develop  GEM  inputs  to 
derive  the  HD  Phase  2  fuel  consumption 
and  C02  emissions  standards  for  each 
subcategory  of  Class  7  and  8 
combination  tractors.  Note  that  we  have 
analyzed  one  technology  pathway  for 
each  level  of  stringency,  but 
manufacturers  will  be  free  to  use  any 
combination  of  technology  to  meet  the 


standards,  as  well  as  the  flexibility  of 
averaging,  banking  and  trading,  to  meet 
the  standard  on  average.  The  agencies 
derived  a  scenario  tractor  for  each 
subcategory  by  weighting  the  individual 
GEM  input  parameters  included  in 
Table  111-7  with  the  adoption  rates  in 
Table  111-8  through  Table  111-10.  For 
example,  the  CdA  value  for  a  2021  MY 
Class  8  Sleeper  Cab  H  igh  Roof  scenario 
case  was  derived  as  60  percent  times 
5.95  plus  30  percent  times  5.40  plus  10 
percent  times  4.90,  which  is  equal  to  a 


CdA  of  5.68  m2.  Similar  calculations 
were  made  for  tire  rolling  resistance, 
transmission  types,  idle  reduction,  and 
other  technologies.  The  agencies 
developed  fuel  maps  that  achieved  the 
C02  emissions  and  fuel  consumption 
reductions  described  in  Section 
lll.D.I.b.  The  agencies  then  ran  GEM 
with  a  single  set  of  vehicle  inputs,  as 
shown  in  Table  111-18  through  Table  111- 
21 ,  to  derive  the  final  standards  for  each 
subcategory.  Additional  detail  is 
provided  in  the  RIA  Chapter  2.8.4. 
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Table  111-18— GEM  Inputs  for  the  2021  MY  Class  7  and  8  Tractor  Standard  Setting 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 

2021  MY  11L 
Engine  350 
HP 

2021  MY  111 
Engine  350 
HP 

2021  MY  111 
Engine  350 
HP 

2021  MY  15L 
Engine  455 
HP 

2021  MY  15L 
Engine  455 
HP 

2021  MY  15L 
Engine  455 
HP 

2021  MY  15L 
Engine  455 
HP 

2021  MY  15L 
Engine  455 
HP 

2021  MY  15L 
Engine  455 
HP 

Aerodynamics  (CdA  in  m2) 

5.24 

6.33 

6.01 

5.24 

6.33 

6.01 

5.24 

6.33 

5.68 

Steer  Tires  (CRR  in  kg/metric  ton) 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

Drive  Tires  {CRR  in  kg/metric  ton) 

6.6 

6.6 

6.3 

6.6 

6.6 

6.3 

6.6 

6.6 

6.3 

Extended  Idle  Reduction  Weighted  Effectiveness 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2.3% 

2.3% 

2.3% 

Transmission  =  10  speed  Manual  Transmission 
Gear  Ratios  =  12.8,  9.25,  6.76,  4.90,  3.58,  2.61,  1.89,  1.38, 

1.00,  0.73 

Drive  Axle  Ratio  =  3.36  for  day  cabs,  3.31  for  sleeper  cabs 

6x2  Axle  Weighted  Effectiveness 

N/A 

N/A 

N/A 

0.3% 

0.3% 

0.3% 

0.3% 

0.3% 

0.3% 

Transmission  Type  Weighted  Effectiveness  =  1.1% 


Neutral  Idle  Weighted  Effectiveness 


0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

0.02% 

0.02% 

0.02% 

Direct  Drive  Weighted  Effectiveness  =  0.4% 


Transmission  Efficiency  Weighted  Effectiveness  =  0.2% 


Axle  Efficiency  Improvement  =  0.6% 


Air  Conditioner  Efficiency  Improvements  =  0.1% 


Accessory  Improvements  =  0.1% 


Predictive  Cruise  Control  =  0.4% 


Automatic  Tire  Inflation  Systems  =  0.3% 


Tire  Pressure  Monitoring  System  -  0.2% 


Phase  1  Credit  Carry-over  =  1% 
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Table  111—19 — GEM  Inputs  for  the  2024  MY  Class  7  and  8  Tractor  Standard  Setting 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 

2024  MY  11L 
Engine  350 
HP 

2024  MY  111 
Engine  350 
HP 

2024  MY  111 
Engine  350 
HP 

2024  MY  15L 
Engine  455 
HP 

2024  MY  15L 
Engine  455 
HP 

2024  MY  15L 
Engine  455 
HP 

2024  MY  15L 
Engine  455 
HP 

2024  MY  15L 
Engine  455 
HP 

2024  MY  15L 
Engine  455 
HP 

Aerodynamics  (CdA  in  m2) 

5.16 

6.25 

5.82 

5.16 

6.25 

5.82 

5.16 

6.25 

5.52 

Steer  Tires  (CRR  in  kg/metric  ton) 

5.9 

5.9 

5.8 

5.9 

5.9 

5.8 

5.9 

5.9 

5.8 

Drive  Tires  {CRR  in  kg/metric  ton) 

6.4 

6.4 

6.0 

6.4 

6.4 

6.0 

6.4 

6.4 

6.0 

Extended  Idle  Reduction  Weighted  Effectiveness 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2.5% 

2.5% 

2.5% 

Transmission  =  10  speed  Manual  Transmission 
Gear  Ratios  =  12.8,  9.25,  6.76,  4.90,  3.58,  2.61,  1.89,  1.38, 

1.00,  0.73 

Drive  Axle  Ratio  =  3.31  for  day  cabs,  3.26  for  sleeper  cabs 

6x2  Axle  Weighted  Effectiveness 

N/A 

N/A 

N/A 

0.5% 

0.5% 

0.5% 

0.5% 

0.5% 

0.5% 

Transmission  Type  Weighted  Effectiveness  =  1.6% 


Neutral  Idle  Weighted  Effectiveness 


0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.03% 

0.03% 

0.03% 

Direct  Drive  Weighted  Effectiveness  =  1 .0% 


Transmission  Efficiency  Weighted  Effectiveness  =  0.4% 


Axle  Efficiency  Improvement  =  1 .3% 


Air  Conditioner  Efficiency  Improvements  =  0.1% 


Accessory  Improvements  =  0.2% 


Predictive  Cruise  Control  =  0.8% 


Automatic  Tire  Inflation 


Tire  Pressure  Monitoring  System  -  0.5% 
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Table  111—20 — GEM  Inputs  for  the  2027  MY  Class  7  and  8  Tractor  Standard  Setting 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine 

2027  MY  11L 
Engine  350 
HP 

2027  MY  111 
Engine  350 
HP 

2027  MY  111 
Engine  350 
HP 

2027  MY  15L 
Engine  455 
HP 

2027  MY  15L 
Engine  455 
HP 

2027  MY  15L 
Engine  455 
HP 

2027  MY  15L 
Engine  455 
HP 

2027  MY  15L 
Engine  455 
HP 

2027  MY  15L 
Engine  455 
HP 

Aerodynamics  (CdA  in  m2) 

5.12 

6.21 

5.67 

5.12 

6.21 

5.67 

5.08 

6.21 

5.26 

Steer  Tires  (CRR  in  kg/metric  ton) 

5.8 

5.8 

5.6 

5.8 

5.8 

5.6 

5.8 

5.8 

5.6 

Drive  Tires  (CRR  in  kg/metric  ton) 

6.2 

6.2 

5.8 

6.2 

6.2 

5.8 

6.2 

6.2 

5.8 

Extended  Idle  Reduction  Weighted  Effectiveness 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3% 

3% 

3% 

Transmission  =  10  speed  Manual  Transmission 


Gear  Ratios  =  12.8,  9.25,  6.76,  4.90,  3.58,  2.61,  1.89,  1.38,  1.00,  0.73 
Drive  Axle  Ratio  =  3.21  for  day  cabs,  3.16  for  sleeper  cabs 


6x2  Axle  Weighted  Effectiveness 


N/A 

N/A 

N/A 

0.6% 

0.6% 

0.6% 

0.6% 

0.6% 

0.6% 

Transmission  Type  Weighted  Effectiveness  =  1.6% 


Neutral  idle  Weighted  Effectiveness 


0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.03% 

0.03% 

0.03% 

Direct  Drive  Weighted  Effectiveness  =  1 .0% 


Transmission  Efficiency  Weighted  Effectiveness  =  0.7% 
Axle  Efficiency  Improvement  =  1 .6% 

Air  Conditioner  Efficiency  Improvements  =  0.3% 
Accessory  Improvements  =  0.2% 

Predictive  Cruise  Control  =  0.8% 


Automatic  Tire  inflation  Systems  =  0.4% 
Tire  Pressure  Monitoring  System  =  0.7% 


Table  111-21— GEM  Inputs  for  2021, 2024  and  2027  MY  Heavy-Haul  Tractor  Standards 


2021  MY 

2024  MY 

2027  MY 

Engine  =  2021  MY  15L  Engine  with  600  HP  . 

Engine  =  2024  MY  15L  Engine  with  600  HP  .. 

Engine  =  2027  MY  15L  Engine  with  600  HP. 

Aerodynamics  (CdA  in  m2)  =  5.00 

Steer  Tires  (CRR  in  kg/metric  ton)  =  6.2  . 

Drive  Tires  (CRR  in  kg/metric  ton)  =  6.6  . 

Transmission  =  18  speed  Manual  Transmission 

Drive  axle  Ratio  =  3.70  . 

6x2  Axle  Weighted  Effectiveness  =  0%  . 

Transmission  benefit  =  1.1%  . 

Steer  Tires  (CRR  in  kg/metric  ton)  =  6.0 . 

Drive  Tires  (CRR  in  kg/metric  ton)  =  6.4 . 

Transmission  =  18  speed  Manual  Trans¬ 
mission. 

Drive  axle  Ratio  =  3.70  . 

6x2  Axle  Weighted  Effectiveness  =  0%  . 

Transmission  benefit  =  1.8%  . 

Steer  Tires  (CRR  in  kg/metric  ton)  =  5.8. 

Drive  Tires  (CRR  in  kg/metric  ton)  =  6.2. 
Transmission  =  18  speed  Manual  Trans¬ 
mission. 

Drive  axle  Ratio  =  3.70. 

6x2  Axle  Weighted  Effectiveness  =  0%. 
Transmission  benefit  =  1.8%. 
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Table  111-21— GEM  Inputs  for  2021,  2024  and  2027  MY  Heavy-Haul  Tractor  Standards— Continued 


2021  MY 

2024  MY 

2027  MY 

Transmission  Efficiency  =  0.2%  . 

Axle  Efficiency  =  0.3%  . 

Predictive  Cruise  Control  -  0.4%  . 

Accessory  improvements  =  0.1%  . 

Air  Conditioner  Efficiency  improvements  =  0.1% 

Automatic  Tire  Inflation  Systems  =  0.3%  . 

Tire  Pressure  Monitoring  System  =  0.2%  . 

Transmission  Efficiency  =  0.4%  . 

Axle  Efficiency  =  0.7%  . 

Predictive  Cruise  Control  =  0.8%  . 

Accessory  Improvements  =  0.2%  . 

Air  Conditioner  Efficiency  improvements  = 
0.1%. 

Automatic  Tire  Inflation  Systems  =  0.3%  . 

Tire  Pressure  Monitoring  System  =  0.5%  . 

Transmission  Efficiency  =  0.7%. 

Axle  Efficiency  =  1.6%. 

Predictive  Cruise  Control  =  0.8%. 

Accessory  Improvements  =  0.3%. 

Air  Conditioner  Efficiency  Improvements  = 
0.2%. 

Automatic  Tire  Inflation  Systems  =  0.4%. 

Tire  Pressure  Monitoring  System  =  0.7%. 

The  agencies  ran  GEM  with  a  single 
set  of  vehicle  inputs,  as  shown  in  Table 
111-22,  to  derive  the  optional  standards 

for  each  subcategory  of  the  Heavy  Class 

8  tractors  (see  Section  lll.C.(4)(a)). 

Table  lil-22— GEM  Inputs  for  2021  MY  Optional  Heavy  Class  8  Tractor  Standards 

[Heavy  Class  8  GEM  inputs  for  2021  MY] 

Day  cab 

Sleeper  cab 

Low  roof 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

2021  MY  15L  Engine  600  HP 

Aerodynamics  (CdA  in  m 2) 

5.2 

6.3 

6.0 

5.2 

6.3 

5.7 

Steer  Tires  (CRR  in  kg/metric  ton) 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

Drive  Tires  (CRR  in  kg/metric  ton) 

6.8 

6.8 

6.5 

6.8 

6.8 

6.5 

Extended  idle  Reduction  Weighted  Effectiveness 

N/A 

N/A 

N/A 

2.3% 

2.3% 

2.3% 

Transmission  =  18  speed  Manual  Transmission 


Drive  Axle  Ratio  =  3.73 


Transmission  Type  Weighted  Effectiveness  =  1.1% 


Neutral  Idle  Weighted  Effectiveness 


0.1% 

0.1% 

0.1% 

0.1% 

Direct  Drive  Weighted  Effectiveness  =  0.4% 


Transmission  Efficiency  Weighted  Effectiveness  =  0.2% 
Axle  Efficiency  Improvement  =  0.6% 

Air  Conditioner  Efficiency  improvements  =  0.1% 
Accessory  Improvements  =  0.1% 

Predictive  Cruise  Control  =  0.4% 


Automatic  Tire  Inflation  Systems  =  0.3% 


Tire  Pressure  Monitoring  System  =  0.2% 


The  level  of  the  final  Phase  2  2027  for  each  subcategory,  is  shown  in  Table 
model  year  standards,  and  the  phase-in  1 1 1— 23- 
standards  in  model  years  2021  and  2024 
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Table  111-23— Final  Phase  2  2021,  2024,  and  2027  Model  Year  Tractor  Standards 


Day  cab 

Sleeper  cab 

Heavy-haul 

Class  7 

Class  8 

Class  8 

Class  8 

2021  Mode!  Year  C02  Grams  per  Ton-Mile 


Low  Roof . 

105.5 

80.5 

72.3 

52.4 

Mid  Roof  . 

113.2 

85.4 

78.0 

High  Roof . 

113.5 

85.6 

75.7 

2021  Mode!  Year  Gallons  of  Fuel  per  1,000  Ton-Mile 


Low  Roof . 

10.36346 

7.90766 

7.10216 

5.14735 

Mid  Roof  . 

11.11984 

8.38900 

7.66208 

High  Roof . 

11.14931 

8.40864 

7.43615 

2024  Model  Year  C02  Grams  per  Ton-Mile 


Low  Roof . 

99.8 

76.2 

68.0 

50.2 

Mid  Roof  . 

107.1 

80.9 

73.5 

High  Roof . 

106.6 

80.4 

70.7 

2024  Model  Year  and  Later  Gallons  of  Fuel  per  1,000  Ton-Mile 


Low  Roof . 

9.80354 

7.48527 

6.67976 

4.93124 

Mid  Roof  . 

10.52063 

7.94695 

7.22004 

High  Roof . 

10.47151 

7.89784 

6.94499 

2027  Model  Year  C02  Grams  per  Ton-Mile a 


Low  Roof . 

96.2 

73.4 

64.1 

48.3 

Mid  Roof  . 

103.4 

78.0 

69.6 

High  Roof . 

100.0 

75.7 

64.3 

2027  Model  Year  and  Later  Gallons  of  Fuel  per  1,000  Ton-Mile 


Low  Roof . 

9.44990 

7.21022 

6.29666 

4.74460 

Mid  Roof  . 

10.15717 

7.66208 

6.83694 

High  Roof . 

9.82318 

7.43615 

6.31631 

Note; 

aThe  2027  MY  high  roof  tractor  standards  include  a  0.3  m2  reduction  in  CdA  as  described  in  Section  iii.E.2.a.vii. 


The  level  of  the  Phase  2  2027  model 
year  optional  Heavy  Class  8  standards  is 
shown  in  Table  111-24. 


Table  111-24— Phase  2  Optional  Heavy  Class  8  Standards 

[Optional  heavy  Class  8  tractor  standards] 


Low  roof  day  cab 

Mid  roof  day  cab 

High  roof  day  cab 

Low  roof  sleeper  cab 

Mid  roof  sleeper  cab 

High  roof  sleeper  cab 

2021  Model  Year  C02  Standards  (Grams  per  Ton-Mile) 

51.8 

54.1 

54.1 

45.3 

47.9 

46.9 

2021  MY  and  Later  Fuel  Consumption  (Gallons  of  Fuel  per  1,000  Ton-Mile) 

5.08841 

5.31434 

5.31434 

4.44990 

4.70530 

4.60707 

(g)  Technology  Costs  of  the  Final  Phase 
2  T ractor  Standards 

A  summary  of  the  technology  package 
costs  is  included  in  Table  111-15  through 
Table  111-17  for  M Ys  2021 , 2024,  and 
2027,  respectively,  with  additional 
details  available  in  the  RIA  Chapter 
2.12. 

The  agencies  received  several 
comments  related  to  the  APU,  tire,  and 


aerodynamic  technology  costs  used  by 
the  agencies  at  proposal.  As  noted  in 
Section  lii.C.3  above,  ATA,  First 
Industries,  and  Daimler  commented  that 
APU  costs  are  substantially  higher  than 
the  figures  in  the  proposal.  PACCAR 
commented  that  the  cost  of  a  diesel  or 
battery  -  basedAPU  is  $8,570  to  $1 1 ,263. 
EM  A  commented  that  the  direct  per- 
chassiscost  of  a  diesel  APU  is 


approximately  $8,500-$10,100  and 
approximately  $1 1 ,300  for  battery/ 
electric  APUs.  Volvo  commented  that 
APU  prices  can  vary  between  $9,500 
and  $1 1 ,000  depending  on  the  type. 
Schneider  commented  that  an  electronic 
APU  will  have  an  initial  cost  of  at  least 
$5,000  and  engine  powered  APUs  are  2 
to  3  times  the  electric  costs. 
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EPA  considered  the  comments  and 
more  closely  evaluated  NHTSA’s 
contracted  TetraTech  cost  report  found 
the  retail  price  of  a  diesel -powered  APU 
with  a  DPF  to  be  $10,000.290  The 
agencies  used  a  retail  price  of  a  diesel  - 
powered  APU  to  be  $8,000  without  a 
DPF  and  $10,000  with  a  DPF  in  the  cost 
analysis  for  this  final  rulemaking. 

ATA  and  First  industries  commented 
that  the  LRR  tire  costs  calculations 
appear  to  be  based  on  calculations  on 
1999  data  indexed  for  inflation. 

Michel  in’s  comments  stated  that  they 
estimate  the  cost  of  low  rolling 
resistance  tires  to  be  about  $25  per  tire. 
ATA  commented  that  the  industry 
commonly  sees  a  40  percent  reduction 
in  useful  life  and  a  20  percent  reduction 
in  casing  life  resulting  from  low  roiling 
resistance  tires.  ATA  and  First 
Industries  commented  that  the  LRR  tire 
costs  do  not  account  for  reduced  tire  life 
resulting  in  fewer  retreads.  Schneider 
commented  that  WBS  tire  costs  must 
include  additional  service  costs,  cost  of 
reduced  tire  life,  and  increased 
replacement  tire  costs  due  to  recaps  not 
available,  and  reduced  resale  value. 
Volvo  also  commented  that  heavy-duty 
fleets  expect  to  retread  tires  as  many  as 
five  times  and  have  concerns  that  tire 
casing  durability  may  be  compromised 
with  low  rolling  resistance  tires.  Volvo 
stressed  that  retreading  saves  cost  and 
about  two  thirds  of  the  oil  required  to 
produce  a  new  tire. 

We  have  estimated  the  cost  of  lower 
rolling  resistance  tires  based  on  an 
estimate  from  TetraTech  of  $30  (retail, 
2013$).  We  also  have  applied  a 
“medium”  complexity  markup  value  for 
the  more  advanced  low  rolling 
resistance  tires.  We  expect  that,  when 
replaced,  the  lower  rolling  resistance 
tires  would  be  replaced  by  equivalent 
performing  tires  throughout  the  vehicle 
lifetime.  As  such,  the  incremental 
increases  in  costs  for  lower  rolling 
resistance  tires  would  be  incurred 
throughout  the  vehicle  lifetime  at 
intervals  consistent  with  current  tire 
replacement  intervals.  A  recent  study 
conducted  by  ATA’s  Technology  and 
Maintenance  Council  found  through 
surveys  of  51  fleets  that  low  rolling 


290  U.S.  DOT/NHTSA.  Commercial  Medium-and 
Heavy- DutyTruck  Fuel  Efficiency  Technology  Cost 
Study.  May  2015.  Page  71. 


resistance  tires  and  wide  base  single 
tires  lasted  longer  than  standard  tractor 
tires.291  Due  to  the  uncertainty 
regarding  the  life  expectancy  of  the  LRR 
tires,  we  maintained  the  current  tire 
replacement  intervals  in  our  cost 
analysis. 

ATA  and  First  Industries  commented 
that  the  estimated  costs  of  future 
aerodynamic  devices  appear  low  given 
the  historical  nature  of  the  proposed 
changes.  ATA  and  First  Industries  also 
commented  that  the  agencies  should 
describe  in  detail  the  component 
packages  they  expect  to  satisfy  each  bin 
level,  cost  breakdowns  of  these 
individual  components,  and  how  this 
technology  will  be  modified  over  time 
to  maintain  compliance  with 
increasingly  stringency  levels.  The 
agencies  included  the  technology  cost  of 
aerodynamic  improvements,  such  as 
wheel  covers  and  active  grill  shutters,  in 
Ri  A  Chapter  2.11. 

The  agencies  also  received  comments 
associated  with  other  costs  that  should 
be  considered  related  to  the 
technologies,  specifically  6x2  axle 
configurations,  tire  pressure  monitoring 
and  inflation  system,  and  APUs.  ATA 
and  First  Industries  commented  that  the 
agencies  should  include  additional  tire 
wear  and  negative  residual  values 
associated  with  6x2  axles.  Schneider 
commented  that  6x2  axle  configurations 
cost  should  include  loss  on  resale  value, 
increased  tire  wear,  and  cost  for 
electronic  technology  to  improve 
traction.  ATA  and  First  Industries 
commented  that  the  cost  estimates  for 
tire  inflation  systems  and  TPMS  must 
include  warranty  limitations,  useful  life, 
maintenanceand  replacement  costs,  as 
well  as  costs  of  false  warnings  and 
increased  operation  of  the  air 
compressor.  Doran  cited  a  FMCSA  study 
that  found  TPMS  and  ATIS  reduce  road 
calls  for  damaged  tires  and  reduced 
number  of  tire  replacements  and  did  not 
introduce  unscheduled  maintenance. 
Schneider  commented  that  an  electronic 
APU  will  have  maintenance  of  $500  per 
year  and  engine  powered  APUs  must 
also  include  maintenance  costs. 
Caterpillar  requested  that  the  agencies 
take  a  total  cost  of  ownership  approach 


291  Truckinginfo.  TMC  Survey  Reveals 
Misinformed  View  of  Fuel  -  Efficient!  ires.  March 
2015. 


when  considering  the  technology 
feasibility  and  adoption  rates. 

With  respect  to  costs,  all  of  the 
agencies’  technology  cost  analyses 
include  both  direct  and  indirect  costs. 
Indirect  costs  include  items  such  as 
warranty.  In  terms  of  maintenance,  the 
presence  of  tire  inflation  management 
systems,  should  serve  to  improve  tire 
maintenance  intervals  and  perhaps 
reduce  vehicle  downtime  due  to  tire 
issues;  they  may  also  carry  with  them 
some  increased  maintenance  costs  to 
ensure  that  the  tire  inflation  systems 
themselves  remain  in  proper  operation. 
For  the  analysis,  we  have  considered 
these  two  competing  factors  to  cancel 
each  other  out.  The  agencies  also 
considered  the  maintenance  impact  of 
6x2  axles.  As  noted  in  the  N  ACFE 
Confidence  Report  on  6x2  axles,  the 
industry  expects  an  overall  reduction  in 
maintenance  costs  and  labor  for  vehicles 
with  a  6x2  configuration  as  compared  to 
a  6x4  configuration.292  Among  other 
savings,  the  reduction  in  number  of 
parts,  such  as  the  interaxle  drive  shaft, 
will  reduce  the  number  of  lubrication 
procedures  needed  and  reduce  the 
overall  quantity  of  differential  fluid 
needed  at  change  intervals.  The 
agencies  have  taken  an  approach  to  the 
maintenance  costs  for  the  6x2 
technology  where  we  believe  that  the 
overall  impact  will  be  zero.  The 
agencies  added  maintenance  costs  for 
diesel  powered  APUs,  battery  powered 
APUs,  and  diesel  fired  heaters  into  the 
cost  analysis  for  the  final  rulemaking,  as 
described  in  RIA  Chapter  7.2.3.  In 
response  to  Caterpillar’s  comment,  the 
agencies  considered  the  total  cost  of 
ownership  during  the  payback 
calculations,  included  in  RIA  Chapter  7 
of  the  final  rule.  The  payback 
calculations  include  the  hardware  costs 
of  the  new  technologies  and  their 
associated  fixed  costs,  increased 
insurance,  taxes,  and  maintenance.  The 
agencies  found  that  for  each  category  of 
veh icle — tractor/trai lers,  vocational 
vehicles,  and  HD  pickups  and  vans — 
included  in  the  Phase  2  rule  that  the 
fuel  savings  significantly  exceed  the 
costs  associated  with  the  technologies 
over  the  lifetime  of  the  vehicles. 


292  North  American  Councii  for  Freight 
Efficiency.  Confidence  Findings  on  the  Potential  of 
6x2  Axles.  2014. 
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Table  111-25— Class  7  and  8  Tractor  Technology  Incremental  Costs  in  the  2021  Model  Year3  b  Final 

Standard  vs.  the  Flat  Baseline 

[2013$  per  vehicle] 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low/mid  roof 

High  roof 

Low/mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine0  . 

$284 

$284 

$284 

$284 

$284 

$284 

$284 

Aerodynamics  . 

164 

299 

164 

299 

119 

119 

349 

Tires  . 

39 

9 

61 

16 

61 

56 

16 

Tire  inflation  system  . 

259 

259 

300 

300 

300 

300 

300 

Transmission  . 

4,096 

4,096 

4,096 

4,096 

4,096 

4,096 

4,096 

Axle  Efficiency . 

71 

71 

101 

101 

101 

101 

101 

idle  reduction  . 

0 

0 

0 

0 

1,998 

1,998 

1,909 

Air  conditioning  . 

Other  vehicle  tech¬ 

17 

17 

17 

17 

17 

17 

17 

nologies  . 

204 

204 

204 

204 

204 

204 

204 

Total  . 

5,134 

5,240 

5,228 

5,317 

7,181 

7,175 

7,276 

Notes: 

a  Costs  shown  are  for  the  2021  model  year  and  are  incremental  to  the  costs  of  a  baseline  tractor  meeting  the  Phase  1  standards.  These  costs 
include  indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis 
and  how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  tractor  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12 
in  particular). 

c  Engine  costs  are  for  a  heavy  HD  diesel  engine  meant  for  a  combination  tractor.  The  engine  costs  in  this  table  are  equal  to  the  engine  costs 
associated  with  the  separate  engine  standard  because  both  include  the  same  set  of  engine  technologies  (see  Section  ii.D.2.d.i). 

Table  111-26— Class  7  and  8  Tractor  Technology  Incremental  Costs  in  the  2024  Model  Year313  Preferred 

Alternative  vs.  the  Flat  Baseline 

[2013$  per  vehicle] 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low/mid  roof 

High  roof 

Low/mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine0  . 

$712 

$712 

$712 

$712 

$712 

$712 

$712 

Aerodynamics  . 

264 

465 

264 

465 

217 

217 

467 

Tires  . 

40 

12 

65 

20 

65 

65 

20 

Tire  inflation  system  . 

383 

383 

477 

477 

477 

477 

477 

Transmission  . 

6,092 

6,092 

6,092 

6,092 

6,092 

6,092 

6,092 

Axle  Efficiency . 

139 

139 

185 

185 

185 

185 

185 

idle  reduction  . 

0 

0 

0 

0 

2,946 

2,946 

2,946 

Air  conditioning  . 

Other  vehicle  tech¬ 

32 

32 

32 

32 

32 

32 

32 

nologies  . 

374 

374 

374 

374 

374 

374 

374 

Total  . 

8,037 

8,210 

8,201 

8,358 

11,100 

11,100 

11,306 

Notes: 

a  Costs  shown  are  for  the  2024  model  year  and  are  incremental  to  the  costs  of  a  baseline  tractor  meeting  the  Phase  1  standards.  These  costs 
include  indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis 
and  how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  tractor  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12). 

c  Engine  costs  are  for  a  heavy  HD  diesel  engine  meant  for  a  combination  tractor.  The  engine  costs  in  this  table  are  equal  to  the  engine  costs 
associated  with  the  separate  engine  standard  because  both  include  the  same  set  of  engine  technologies  (see  Section  ii.D.2.d.i). 

Table  111-27— Class  7  and  8  Tractor  Technology  Incremental  Costs  in  the  2027  Model  Year  3  b  Preferred 

Alternative  vs.  the  Flat  Baseline 

[2013$  per  vehicle] 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low/mid  roof 

High  roof 

Low/mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Engine0  . 

$1,579 

$1,579 

$1,579 

$1,579 

$1,579 

$1,579 

$1,579 

Aerodynamics  . 

453 

547 

453 

547 

415 

415 

639 
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Table  111-27— Class  7  and  8  Tractor  Technology  Incremental  Costs  in  the  2027  Model  Year3*5  Preferred 

Alternative  vs.  the  Flat  Baseline— Continued 

[2013$  per  vehicle] 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

Low/mid  roof 

High  roof 

Low/mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

Tires  . 

43 

12 

70 

20 

70 

70 

20 

Tire  inflation  system  . 

469 

469 

594 

594 

594 

594 

594 

Transmission  . 

7,098 

7,098 

7,098 

7,098 

7,098 

7,098 

7,098 

Axle  Efficiency . 

168 

168 

220 

220 

220 

220 

220 

Idle  reduction  . 

0 

0 

0 

0 

3,134 

3,173 

3,173 

Air  conditioning  . 

Other  vehicle  tech¬ 

45 

45 

45 

45 

45 

45 

45 

nologies  . 

380 

380 

380 

380 

380 

380 

380 

Total  . 

10,235 

10,298 

10,439 

10,483 

13,535 

13,574 

13,749 

Notes: 

a  Costs  shown  are  for  the  2027  model  year  and  are  incremental  to  the  costs  of  a  baseline  tractor  meeting  the  Phase  1  standards.  These  costs 
include  indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis 
and  how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  tractor  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12 
in  particular). 

c  Engine  costs  are  for  a  heavy  HD  diesel  engine  meant  for  a  combination  tractor.  The  engine  costs  in  this  table  are  equal  to  the  engine  costs 
associated  with  the  separate  engine  standard  because  both  include  the  same  set  of  engine  technologies  (see  Section  ii.D.2.d.i). 


The  technology  costs  associated  with 
the  heavy -haul  tractor  standards  are 
shown  below  in  Table  111-28. 

Table  111-28— Heavy-Haul  Tractor  Technology  Incremental  Costs  in  the  2021,  2024,  and  2027  Model  Year35 

Preferred  Alternative  vs.  the  Flat  Baseline 

[2013$  per  vehicle] 


2021  MY 

2024  MY 

2027  MY 

Engine0  . 

$284 

$712 

$1,579 

Tires  . 

61 

65 

70 

Tire  inflation  system . 

300 

477 

594 

Transmission  . 

4,096 

6,092 

7,098 

Axle  Efficiency  . 

101 

185 

220 

Air  conditioning  . 

17 

32 

45 

Other  vehicle  technologies  . 

204 

374 

380 

Total  . 

5,063 

7,937 

9,986 

Notes: 

a  Costs  shown  are  for  the  specified  model  year  and  are  incremental  to  the  costs  of  a  baseline  tractor  meeting  the  Phase  1  standards.  These 
costs  include  indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this 
analysis  and  how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  tractor  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.12 
in  particular). 

c  Engine  costs  are  for  a  heavy  HD  diesel  engine  meant  for  a  combination  tractor. 


(2)  Consistency  of  the  T ractor  Standards 
With  the  Agencies’  Legal  Authority 

The  HD  Phase  2  standards  are  based 
on  adoption  rates  for  technologies  that 
the  agencies  regard  as  the  maximum 
feasible  for  purposes  of  EISA  Section 
32902(k)  and  appropriate  under  CAA 
section  202(a)  for  the  reasons  given  in 
Section  III.D.I(b)  through  (d)  above;  see 
also  RIA  Chapter  2.8.  The  agencies 
believe  these  technologies  can  be 
adopted  at  the  estimated  rates  for  these 
standards  within  the  lead  time 


provided,  as  discussed  above  and  in  RIA 
Chapter  2.8.  The  2021  and  2024  MY 
standards  are  phase  -  instandards  on  the 
path  to  the  2027  MY  standards  and  were 
developed  using  less  aggressive 
application  rates  and  therefore  have 
lower  technology  package  costs  than  the 
2027  MY  standards.  Moreover,  we 
project  the  cost  of  these  technologies 
will  be  rapidly  recovered  by  operators 
due  to  the  associated  fuel  savings,  as 
shown  in  the  payback  analysis  included 
in  Section  IX  below.  The  cost  per  tractor 


to  meet  the  2027  MY  standards  is 
projected  to  range  between  $10,200  and 
$13,700  (which  includes  the  cost  of  the 
engine  standards).  See  Table  111-25 
above.  Much  or  all  of  this  will  be 
recovered  in  the  form  of  fuel  savings 
during  the  first  two  years  of  ownership. 
The  agencies  note  that  while  the 
projected  costs  per  vehicle  are 
significantly  greater  than  the  costs 
projected  for  Phase  1 ,  we  still  consider 
that  cost  to  be  reasonable,  especially 
given  the  relatively  short  payback 
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period,  in  this  regard  the  agencies  note 
that  the  estimated  payback  period  for 
tractors  of  less  than  two  years,293  is 
itself  shorter  than  the  estimated  payback 
period  for  light  duty  trucks  in  the  2017- 
2025  light  duty  greenhouse  gas 
standards.  That  period  was  slightly  over 
three  years,  see  77  FR  62926-62927, 
which  EPA  found  to  be  a  highly 
reasonable  given  the  usual  period  of 
ownership  of  light  trucks  is  typically 
five  years.294  The  same  is  true  here. 
Ownership  of  new  tractors  is 
customarily  four  to  six  years,  meaning 
that  the  greenhouse  gas  and  fuel 
consumption  technologies  pay  for 
themselves  early  on  and  the  purchaser 
sees  overall  savings  in  succeeding 
years — while  still  owning  the  vehicle.295 
The  agencies  note  further  that  the  costs 
for  each  subcategory  are  relatively 
proportionate;  that  is,  costs  of  any  single 
tractor  subcategory  are  not 
disproportionately  higher  (or  lower) 
than  any  other.  Although  the  rule  is 
tech  no  logy  -  forci  ng(especial  I  y  w  i  th 
respect  to  aerodynamic  and  drivetrain 
efficiency  improvements),  the  agencies 
believe  that  manufacturers  retain  leeway 
to  develop  alternative  compliance  paths, 
increasing  the  likelihood  of  the 
standards’  successful  implementation. 
The  agencies  also  regard  these 
reductions  as  cost -effective, even 


without  considering  payback  period. 

The  agencies  estimate  the  cost  per 
metric  ton  of  C02eq  reduction  without 
considering  fuel  savings  to  be  $36  for 
tractor -trailers in  2030  which  compares 
favorably  with  the  levels  of  cost 
effectiveness  the  agencies  found  to  be 
reasonable  for  light  duty  trucks.296  297 
See  77  FR  62922.  The  phase  -  in2021  and 
2024  MY  standardsare  less  stringent 
and  less  costly  than  the  2027  MY 
standards  and  hence  likewise 
reasonable.  For  these  reasons,  and 
because  the  agencies  have  carefully 
considered  lead  time  and  shown  that 
lead  time  is  adequate,  EPA  believes  they 
are  also  reasonable  under  Section  202(a) 
of  the  CAA.  Given  that  the  agencies 
believe  these  standards  are  technically 
feasible,  are  highly  cost  effective,  and 
even  more  highly  cost  effective  when 
accounting  for  the  fuel  savings,  and 
have  no  apparent  adverse  potential 
impacts  ( e.g .,  there  are  no  projected 
negative  impacts  on  safety  or  vehicle 
utility,  and  EPA  has  taken  steps  to  avoid 
adverse  collateral  consequences  from 
use  of  APUs  without  filter- based 
particulate  controls),  these  standards 
represent  a  reasonable  choice  under 
Section  202(a)(2)  of  the  CAA  and  the 
maximum  feasible  under  NHTSA’s  EISA 
authority  at  49  U.S.C.  32902(k)(2). 


(3)  Alternative  Tractor  Standards 
Considered 

The  agencies  developed  and 
considered  other  alternative  levels  of 
stringency  for  the  Phase  2  program.  The 
results  of  the  analysis  of  these 
alternativesare  discussed  below  in 
Section  X  of  the  Preamble.  For  tractors, 
the  agencies  developed  the  following 
alternativesasshown  in  Table  111-29. 
The  agencies  are  not  adopting  standards 
reflecting  Alternative  2,  because  as 
already  described,  technically  feasible 
standards  are  available  that  provide  for 
greater  emission  reductions  and  reduced 
fuel  consumption  than  provided  under 
Alternative  2.  The  agencies  are  not 
adopting  standards  reflecting 
Alternative  4  or  Alternative  5  in  their 
entirety  because  we  do  not  believe  to  be 
feasible  considering  lead  time  and  other 
relevant  factors.  However,  we  note  that 
the  tractor  standards  are  predicated  on 
the  adoption  of  engine  technology 
beyond  what  was  projected  in 
Alternative  4  of  the  NPRM.  In  addition, 
the  final  rule  stringency  includes 
additional  technologies  for  tractors  that 
were  not  considered  in  any  of  the 
alternativesanalyzed  in  the  NPRM — 
axle  efficiency,  transmission  efficiency, 
adjustable  automatic  engine  shutdown 
systems,  and  tire  pressure  monitoring 
systems. 


Table  111-29— Summary  of  Alternatives  Considered  for  the  Final  Rulemaking 


Alternatives  la  and  1b 

No  action  alternatives 

Alternative  2  . 

Preferred  Alternative  . 

Alternative  4  . 

Alternative  5  . 

Less  Stringent  than  the  Preferred  Alternative  applying  off-the-shelf  technologies. 

Final  Phase  2  standards,  fully  phased-in  by  2027  MY. 

Alternative  presented  in  the  NPRM  that  pulls  ahead  the  proposed  2027  MY  standards  to  2024  MY. 
Alternative  based  on  very  high  market  adoption  of  advanced  technologies. 

E.  Phase  2  Compliance  Provisions  for 
Tractors 

In  HD  Phase  1 ,  the  agencies 
developed  an  entirely  new  program  to 
assess  the  C02  emissions  and  fuel 
consumption  of  tractors.  The  agencies 
are  carrying  over  many  aspects  of  the 
Phase  1  compliance  approach,  but  we 
are  also  adopting  changes  to  enhance 
several  aspects  of  the  compliance 
program.  The  sections  below  highlight 
the  key  areas  that  are  the  same  and 
those  that  are  different. 


293  See  Rl  A  Chapter  7.2.4. 

294  Auto  Remarketing.  Length  of  Ownership 
Returning  to  More  Normal  Leveis;  New 
Registrations  Continue  Slow  Climb.  April  1,  2013. 
Last  accessed  on  February  26,  2015  at  http:// 
www.  a  u  torem  a  rketi  rig.  com/tren  ds/ length  - 

own  ersh  ip-return  ing-more-norm  a  l-levels-new- 
registra  tions-contin  ue-slow-climb. 


(1 )  HD  Phase  2  Compliance  Provisions 
That  Remain  the  Same 

The  overall  Phase  2  regulatory 
structure  is  discussed  in  more  detail 
above  in  Section  II.  This  section 
d  i scusses  t  ractor  -  spec  i  f  i  ccom  p  I  i ance 
provisions. 

(a)  Application  and  Certification  Process 

For  the  Phase  2  final  rule,  the 
agencies  are  keeping  many  aspects  of 
the  HD  Phase  1  tractor  compliance 
program.  For  example,  the  agencies  will 
continue  to  use  GEM  (as  revised  for 
Phase  2),  in  coordination  with 


295  North  American  Council  for  Freight 
Efficiency.  Barriers  to  Increased  Adoption  of  Fuel 
Efficiency  Technologies  in  Freight  Trucking.  July 
2013.  Page  24. 

296  See  Rl  A  Chapter  7.2.5  and  Memo  to  Docket 
“Tractor- TrailerCost  per  Ton  Values.”  July  2016. 
EPA-HQ-OAR-2014-0827. 


additional  component  testing  by 
manufacturers  to  determine  the  inputs, 
to  determine  compliance  with  the  fuel 
efficiency  and  C02  standards.  Another 
aspect  that  we  are  carrying  over  is  the 
overall  compliance  approach.  EMA’s 
and  the  HD  manufacturers5  comments 
supported  the  continued  use  of  GEM 
and  did  not  support  chassis- based 
certification. 

In  Phase  1  and  as  finalized  in  Phase 
2,  the  general  compliance  process  in 
terms  of  the  pre-modelyear,  during  the 
model  year,  and  post  model  year 
activities  remains  unchanged.  The 
manufacturers  will  be  required  to  apply 


297  If  using  a  cost  effectiveness  metric  that  treats 
fuel  savings  as  a  negative  cost,  net  costs  per  ton  of 
GHG  emissions  reduced  or  per  gallon  of  avoided 
fuel  consumption  will  be  negative  under  these 
standards. 
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for  certification  through  a  single  source, 
EPA,  with  limited  sets  of  data  and  GEM 
results  (see  40  CFR  1037.205).  EPA  will 
issue  certificates  upon  approval  based 
on  information  submitted  through  the 
VERIFY  database  (see 40  CFR  1037.255). 
In  Phase  1,  EPA  and  NHTSA  jointly 
review  and  approve  innovative 
technology  requests,  i.e.  performance  of 
any  technology  whose  performance  is 
not  measured  by  the  GEM  simulation 
tool  and  is  not  in  widespread  use  in  the 
201 0  MY.  For  Phase  2,  the  agencies  are 
adopting  a  similar  process  for  allowing 
credits  for  off -cycletech  no  fogies  that  are 
not  measured  by  the  GEM  simulation 
tool,  although  the  revised  GEM  now 
recognizes  many  more  technologies  than 
the  Phase  1  version  of  GEM,  notably 
drivetrain  and  transmission 
improvements,  so  fewer  technologies 
would  be  candidates  for  off -eye  leered  its 
(see  Section  LB.v.  for  a  more  detailed 
discussion  of  off-cyclerequests).  During 
the  model  year,  the  manufacturers  will 
continue  to  generate  certification  data 
and  conduct  GEM  runs  on  each  of  the 
vehicle  configurations  it  builds.  After 
the  model  year  ends,  the  manufacturers 
will  submit  end  of  year  reports  to  EPA 
that  include  the  GEM  results  for  all  of 
the  configurations  it  builds,  along  with 
credit/deficit  balances  if  applicable  (see 
40  CFR  1037.250  and  1037.730).  EPA 
and  NHTSA  will  jointly  coordinate  on 
any  enforcement  action  required. 

(b)  Compliance  Requirements 

As  proposed  in  Phase  2,  the  agencies 
did  not  adopt  any  provisions  in  the  final 
Phase  2  rules  that  significantly  change 
the  following  Phase  1  provisions: 

•  Useful  life  of  tractors  (40  CFR 
1037.105(e)  and  1037.106(e))  although 
added  for  NHTSA  in  Phase  2  (49  CFR 
535.5) 

•  Emission  -related warranty 
requirements  (40  CFR  1037.120) 

•  Maintenance  instructions,  allowable 
maintenance,  and  amending 
maintenance  instructions  (40  CFR 
1037.125  and  137.220) 

•  Deterioration  factors  (40  CFR 
1037.205(1)  and  1037.241(c)) 

•  Vehicle  family,  subfamily,  and 
configurations  (40  CFR  1037.230), 
except  for  the  addition  of  a  heavy - 
haul  family  in  Phase  2 

(c)  Drive  Cycle  Speed  Targets  and 
Weightings 

In  Phase  1 ,  the  agencies  adopted  three 
drive  cycles  used  in  GEM  to  evaluate 
the  fuel  consumption  and  C02 
emissions  from  various  vehicle 
configurations.  One  of  the  cycles  is  the 
Transient  mode  of  the  California  ARB 
Heavy  Heavy  -DutyTruck  5  Mode  cycle. 
It  is  intended  to  broadly  cover  urban 


driving.  The  other  two  cycles  represent 
highway  driving  at  55  mph  and  65  mph. 

The  agencies  proposed  to  maintain 
the  existing  Phase  1  drive  cycle  speed 
traces  and  weightings  in  Phase  2.  In  the 
Phase  2  proposal  sleeper  cab  weightings 
would  remain  5  percent  of  the  Transient 
cycle,  9  percent  of  the  55  mph  cycle, 
and  86  percent  of  the  65  mph  cycle.  The 
day  cabs  would  be  weighted  based  on 
19  percent  of  the  transient  cycle,  17 
percent  of  the  55  mph  cycle,  and  64 
percent  of  the  65  mph  cycle  (see 
proposed  40  CFR  1037.510(c)  and  80  FR 
40242).  In  response  to  the  Phase  2 
NPRM,  the  American  Trucking 
Associations  (AT A)  submitted 
comments  based  on  spot  speed  records 
throughout  the  month  of  May  2015.  This 
study  found  that  Class  8  trucks  operated 
at  speeds  of  55  mph  or  less  57  percent 
of  the  time.  United  Parcel  Service  (UPS) 
stated  that  their  Class  8  tractor -trailers 
average  54  miles  per  hour  in  part 
because  they  use  vehicle  speed  limiters 
in  their  fleet.  UPS  also  shared  ATA’s 
comments  on  the  spot  speed  records. 
Daimler  stated  that  they  did  not  see  a 
benefit  of  increasing  the  amount  of  low 
speed  operation  for  tractors,  unless  the 
EPA-NREL  work  supported  the  need  for 
a  change. 

The  agencies  considered  these 
comments  along  with  the  information 
that  was  used  to  derive  the  drive  cycle 
weightings  in  Phase  1 .  The  agencies  did 
not  receive  any  new  drive  cycle 
weighting  data  for  tractors  from  the 
EPA-NREL  work.  The  agencies  believe 
that  the  study  cited  by  ATA  includes 
weightings  of  speed  records,  which 
represent  the  fraction  of  time  spent  at  a 
given  speed.  However,  our  drive  cycle 
weightings  represent  the  fraction  of 
vehicle  miles  traveled  (VMT).  The 
agencies  used  the  vehicle  speed 
information  provided  in  the  ATA 
comments  and  translated  the  weightings 
to  VMT.  Based  on  our  assessment 
shown  in  RIA  Chapter  3.4.3,  their 
findings  produce  weightings  that  are 
approximately  74  percent  of  the  vehicle 
miles  traveled  are  at  speeds  greater  than 
55  mph  and  26  percent  less  than  55 
mph.  In  addition,  the  study  cited  by 
ATA  represents  “Class  8  trucks”  which 
would  include  day  cab  tractors,  sleeper 
cab  tractors,  and  heavy  heavy-duty 
vocational  trucks.  Based  on  this 
assessment,  the  agencies  do  not  believe 
this  new  information  is  significantly 
different  than  the  drive  cycle  weightings 
that  were  proposed.  Therefore,  we  are 
adopting  the  drive  cycle  weightings  for 
tractors  that  we  adopted  for  Phase  1  and 
proposed  for  Phase  2. 

Both  in  the  Phase  1  program  and  as 
proposed  in  the  Phase  2  program,  the  55 
mph  and  65  mph  drive  cycles  used  in 


GEM  assume  a  constant  target  speed 
with  downshifting  occurring  if  road 
incline  causes  a  predetermined  drop  in 
vehicle  speed.  In  real-worldvehicle 
operation,  traffic  conditions  and  other 
factors  may  cause  periodic  operation  at 
lower  (e.g.  creep)  or  variable  vehicle 
speeds.  In  the  Phase  2  NPRM,  the 
agencies  requested  comment  on  the 
need  to  include  segments  of  lower  or 
variable  speed  operation  in  the 
nominally  55  mph  and  65  mph  drive 
cycles  used  in  GEM  and  how  this  may 
or  may  not  impact  the  strategies 
manufacturers  would  develop.  80  FR 
80242. 

In  response,  ACEEE  commented  that 
NREL  found  that  constant  speeds  on 
positive  and  negative  grades 
misrepresent  the  real  world  operation  of 
H  D  trucks  because  there  is  a  strong 
correlation  between  road  grade  and 
average  speed.  Daimler  commented  that 
for  regulatory  purposes  using  a  constant 
speed  cycle  with  representative  road 
grade  is  appropriate,  noting  as  well  that 
some  manufacturers  use  a  constant 
speed  cycle  in  their  internal 
development  processes  and  have  found 
it  correlates  well  to  real  world 
operation.  They  also  highlight  the 
concern  that  it  would  be  extremely 
difficult  to  develop  traffic  patterns  that 
represent  a  national  average.  However, 
Daimler  also  stated  in  their  comments 
that  they  do  see  a  benefit  of  allowing 
increased  variability  in  the  vehicle 
speeds  in  the  55  and  65  mph  cycles,  for 
evaluating  the  effectiveness  of 
technologies  such  as  predictive  cruise 
control. 

After  considering  these  comments  and 
evaluating  the  final  Phase  2  version  of 
GEM,  the  agencies  are  adopting  in  the 
Phase  2  final  rules  constant  target  speed 
for  the  55  mph  and  65  mph  cycles,  as 
adopted  in  Phase  1.  One  key  difference 
in  Phase  2  is  the  addition  of  road  grade 
in  these  cruise  cycles,  as  discussed 
below  in  Section  iil.E.2.  The  addition  of 
road  grade  to  the  cruise  cycles  brings 
the  GEM  simulation  of  vehicles  over  the 
drive  cycles  closer  to  the  real  world 
operation  described  by  ACEEE  and 
Daimler.  Even  though  the  cruise  cycles 
will  continue  to  have  constant  target 
speeds  (55  mph  or  65  mph),  the  vehicle 
may  slow  down  from  the  target  speed  of 
the  cycle  on  an  uphill  stretch  of  road 
due  to  the  addition  of  road  grade  in  the 
Phase  2  cycles.  If  the  vehicle  does  slow 
down,  the  transmission  shift  logic  built 
into  GEM  will  downshift  the 
transmission  to  limit  the  amount  of 
further  vehicle  deceleration.  Similarly, 
on  the  downhill  portions  of  the  cycles, 
the  driver  control  logic  built  into  GEM 
will  allow  the  vehicle  to  exceed  the 
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target  speed  by  3  mph  prior  to  braking 
the  vehicle. 

(d)  Empty  Weight  and  Payload 

The  total  weight  of  the  tractor- trailer 
combination  is  the  sum  of  the  tractor 
curb  weight,  the  trailer  curb  weight,  and 
the  payload.  The  total  weight  of  a 
vehicle  is  important  because  it  in  part 
determines  the  impact  of  technologies, 
such  as  rolling  resistance,  on  GHG 
emissions  and  fuel  consumption.  In 
Phase  2,  we  proposed  to  carry  over  the 
total  weight  of  the  tractor -trailer 
combination  used  in  GEM  for  Phase  1. 
The  agencies  developed  the  tractor  curb 
weight  inputs  for  Phase  2  from  actual 
tractor  weights  measured  in  two  of 
EPA’s  Phase  1  test  programs.  The  trailer 
curb  weight  inputs  were  derived  from 
actual  trailer  weight  measurements 
conducted  by  EPA  and  from  weight  data 
provided  to  ICF  International  by  the 
trailer  manufacturers.298  We  welcomed 
comment  on  the  tractor  weights  we 
proposed. 

Daimler  commented  that  there  is  a 
large  spread  of  weights  within  a 
subcategory  given  the  variety  of 
different  features  that  a  vehicle  might 
incorporate  in  order  to  perform  its  task. 
The  agencies5  proposed  curb  weights  for 
tractors  may  be  higher  than  Daimler’s 
vehicles  but  in  Daimler’s  opinion  align 
with  some  of  their  competitors’ 
vehicles,  and  therefore  are  reasonable. 
Based  on  no  negative  comment  or  newer 
data,  the  agencies  are  adopting  the 
Phase  1  tractor  curb  weights,  as 
proposed. 

There  is  a  further  issue  of  what 
payload  weight  to  assign  during 
compliance  testing.  In  use,  trucks 


operate  at  different  weights  at  different 
times  during  their  operations.  The 
greatest  freight  transport  efficiency  (the 
amount  of  fuel  required  to  move  a  ton 
of  payload) — would  be  achieved  by 
operating  trucks  at  the  maximum  load 
for  which  they  are  designed  all  of  the 
time.  However,  this  may  not  always  be 
practicable.  Delivery  logistics  may 
dictate  partial  loading.  Some  payloads, 
such  as  potato  chips,  may  fill  the  trailer 
before  it  reaches  the  vehicle’s  maximum 
weight  limit.  Or  full  loads  simply  may 
not  be  available  commercially.  M.J. 
Bradley  analyzed  the  Truck  Inventory 
and  Use  Survey  and  found  that 
approximately  9  percent  of  combination 
tractor  miles  travelled  empty,  61  percent 
are  “cubed -out”(the  trailer  volume  is 
full  before  the  weight  limit  is  reached), 
and  30  percent  are  “weighed  out” 
(operating  weight  equals  80,000  lbs 
which  is  the  gross  vehicle  weight  limit 
on  the  Federal  Interstate  Highway 
System  or  greater  than  80,000  lbs  for 
vehicles  traveling  on  roads  outside  of 
the  interstate  system).299 

The  amount  of  payload  that  a  tractor 
can  carry  depends  on  the  category  (or 
GVWR  and  GCWR)  of  the  vehicle.  For 
example,  a  typical  Class  7  tractor  can 
carry  less  payload  than  a  Class  8  tractor. 
For  Phase  1 ,  the  agencies  used  the 
Federal  Highway  Administration  Truck 
Payload  Equivalent  Factors  using 
Vehicle  Inventory  and  Use  Survey 
(VI US)  and  Vehicle  Travel  Information 
System  data  to  determine  the  payloads. 
FHWA’s  results  indicated  that  the 
average  payload  of  a  Class  8  vehicle 
ranged  from  36,247  to  40,089  lbs, 
depending  on  the  average  distance 
travelled  per  day.300  The  same  study 


shows  that  Class  7  vehicles  carried 
between  18,674  and  34,210  lbs  of 
payload  also  depending  on  average 
distance  travelled  per  day.  Based  on 
these  data,  the  agencies  proposed  to 
continue  to  prescribe  a  fixed  payload  of 
25,000  lbs  for  Class  7  tractors  and 
38,000  lbs  for  Class  8  tractors  for 
certification  testing  for  Phase  2.  The 
agencies  also  proposed  to  continue  to 
use  a  common  payload  for  Class  8  day 
cabs  and  sleeper  cabs  as  a  predefined 
GEM  input  because  the  data  available 
do  not  distinguish  among  Class  8  tractor 
types.  These  payload  values  represent  a 
heavily  loaded  trailer,  but  not  maximum 
GVWR,  since  as  described  above  the 
majority  of  tractors  “cube-out”rather 
than  “weigh-out.” 

The  agencies  requested  comments  and 
data  to  support  changes  to  our  proposed 
payloads  for  Phase  2.  80  FR  40242. 
Daimler  commented  that  the  payload 
weight  is  even  more  difficult  to 
determine  because  weights  change 
based  on  economic  conditions,  such  as 
when  carriers  continue  to  try  to  reduce 
their  dead  volume  and  increase  their 
weight  per  load.  Daimler  suggested  that 
the  agencies  might  consider  increasing 
the  proposed  payloads,  but  did  not 
provide  data,  in  the  absence  of  newer 
data  or  other  compelling  comments,  the 
agencies  continue  to  believe  that  it  is 
appropriate  to  continue  using  the  Phase 
1  tractor  payloads  for  all  of  the  Class  7 
and  8  tractors,  as  proposed,  except  for 
heavy -haul. 

Details  of  the  predefined  weights  by 
regulatory  subcategory,  as  shown  in 
Table  111-30,  are  included  in  RIA 
Chapter  3. 


Table  111-30— Final  Combination  Tractor  Weight  Inputs 


Model  type 

Regulatory  subcategory 

Tractor  tare 
weight 
(lbs) 

Trailer 

weight 

(lbs) 

Payload 

(lbs) 

Total 

weight 

(lbs) 

Class  8  . 

Sleeper  Cab  High  Roof . 

19,000 

13,500 

38,000 

70,500 

Class  8  . 

Sleeper  Cab  Mid  Roof  . 

18,750 

10,000 

38,000 

66,750 

Class  8  . 

Sleeper  Cab  Low  Roof . 

18,500 

10,500 

38,000 

67,000 

Class  8  . 

Day  Cab  High  Roof . 

17,500 

13,500 

38,000 

69,000 

Class  8  . 

Day  Cab  Mid  Roof  . 

17,100 

10,000 

38,000 

65,100 

Class  8  . 

Day  Cab  Low  Roof . 

17,000 

10,500 

38,000 

65,500 

Class  7  . 

Day  Cab  High  Roof . 

1 1 ,500 

13,500 

25,000 

50,000 

Class  7  . 

Day  Cab  Mid  Roof  . 

11,100 

10,000 

25,000 

46,100 

Class  7  . 

Day  Cab  Low  Roof . 

1 1 ,000 

10,500 

25,000 

46,500 

Class  8  . 

Heavy-Haul  . 

19,000 

13,500 

86,000 

118,500 

298  SCF  International.  Investigation  of  Costs  for 
Strategies  to  Reduce  Greenhouse  Gas  Emissions  for 
Heavy -DutyOn- road  Vehicles.  July  2010.  Pages 
4-15.  Docket  Number  EPA-HG-OAR-2010-0162- 
0044. 


299  M.J.  Bradley  &  Associates.  Setting  the  Stage  for 
Regulation  of  Heavy-DutyVehicle  Fuel  Economy 
and  GHG  Emissions:  Issues  and  Opportunities. 
February  2009.  Page  35.  Analysis  based  on  1992 
Truck  Inventory  and  Use  Survey  data,  where  the 
survey  data  allowed  developing  the  distribution  of 
loads  instead  of  merely  the  average  loads. 


300  The  U.S.  Federal  Highway  Administration. 
Development  of  Truck  Payload  Equivalent  Factor. 
Table  11.  Last  viewed  on  March  9,  2010  at  http:// 
ops.  fh  wa .  dot.  gov/freigh  t/freigh  t_ana  lysis/ fa  f/fa  f2_ 
reports/reports9/s5 10_1 1_12_tabies.  htm . 
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(e)  Tire  Testing 

In  Phase  1 ,  manufacturers  are 
required  to  input  their  tire  rolling 
resistance  coefficient  into  GEM.  Also  in 
Phase  1,  the  agencies  adopted  the 
provisions  in  ISO  28580  to  determine 
the  rolling  resistance  of  tires.  As 
described  in  40  CFR  1037.520(c),  the 
agencies  require  that  at  least  three  tires 
for  each  tire  design  are  to  be  tested  at 
least  one  time.  Our  assessment  of  the 
Phase  1  program  to  date  indicates  that 
these  requirements  reasonably  balance 
the  need  for  precision,  repeatability,  and 
testing  burden.  Therefore  we  proposed 
to  carry  over  the  Phase  1  testing 
provisions  for  tire  rolling  resistance  into 
Phase  2.  80  FR  40243.  We  welcomed 
comments  regarding  the  tire  testing 
provisions,  but  did  not  receive  any. 
Therefore,  based  on  the  same  reasoning 
presented  at  proposal,  we  are  adopting 
the  Phase  1  tire  testing  provisions  in 
Phase  2. 

In  Phase  1 ,  the  agencies  received 
comments  from  stakeholders 
highlighting  a  need  to  develop  a 
reference  lab  and  alignment  tires  for  the 
HD  sector.  The  agencies  discussed  the 
lab-to-labcomparison  conducted  in  the 
Phase  1  EPA  tire  test  program  (80  FR 
40243,  citing  to  76  FR  57184).  The 
agencies  reviewed  the  rolling  resistance 
data  from  the  tires  that  were  tested  at 
both  the  STL  and  Smithers  laboratories 
to  assess  inter  -  laboratoryand  test 
machine  variability.  The  agencies 
conducted  statistical  analysis  of  the  data 
to  gain  better  understanding  of  lab -to - 
lab  correlation  and  developed  an 
adjustment  factor  for  data  measured  at 
each  of  the  test  labs.  Based  on  these 
results,  the  agencies  believe  the  lab -to - 
lab  variation  for  the  STL  and  Smithers 
laboratories  will  have  very  small  effect 
on  measured  rolling  resistance  values. 
Based  on  the  test  data,  the  agencies 
judge  for  the  HD  Phase  2  program  to 
continue  to  use  the  current  levels  of 
variability,  and  the  agencies  therefore 
proposed  to  allow  the  use  of  either 
Smithers  or  STL  laboratories  for 
determining  the  tire  rolling  resistance 
value.  The  agencies  requested  comment 
on  the  need  to  establish  a  reference 
machine  for  the  HD  sector  and  whether 
tire  testing  facilities  are  interested  in 
and  willing  to  commit  to  developing  a 
reference  machine.  The  agencies  did  not 
receive  any  comments  on  the  issue. 
Therefore,  again  based  on  the  reasoning 
presented  at  proposal,  we  are  adopting 
the  Phase  1  testing  approach  for 
Phase  2. 


(2)  Key  Differences  in  HD  Phase  2 
Compliance  Provisions 

The  agencies  are  adopting  certain 
provisions  in  Phase  2  that  are 
significantly  different  from  Phase  1. 
Details  regarding  some  of  these  key 
changes  such  as  aerodynamic 
assessments,  road  grade  in  the  drive 
cycles,  weight  reduction,  GEM  inputs, 
emission  control  labels,  and  chassis 
dynamometer  testing  are  provided  in 
this  subsection. 

(a)  Aerodynamic  Assessment 

In  Phase  1,  the  manufacturers  conduct 
aerodynamic  testing  to  establish  the 
appropriate  bin  and  GEM  input  for 
determining  compliance  with  the  CO2 
and  fuel  consumption  standards.  The 
agencies  proposed  to  continue  this 
general  approach  in  HD  Phase  2,  but  to 
make  several  enhancements  to  the 
aerodynamic  assessment  of  tractors.  As 
discussed  below,  we  proposed  some 
modifications  to  the  aerodynamic  test 
procedures — the  addition  of  wind 
averaged  drag  in  the  aerodynamic 
assessment,  the  addition  of  trailer  skirts 
to  the  standard  trailer  used  to  determine 
aerodynamic  performance  of  tractors 
and  revisions  to  the  aerodynamic  bins. 
As  discussed  in  more  detail  in  the 
following  subsections,  we  are  adopting 
many  of  the  proposed  Phase  2 
aerodynamic  test  procedures,  but  with 
some  additional  revisions  to  the  test 
procedures.  These  procedures  are  then 
appropriately  reflected  in  the  final 
Phase  2  aerodynamic  bins. 

(i)  Phase  1  Aerodynamic  Test 
Procedures 

The  aerodynamic  drag  of  a  vehicle  is 
determined  by  the  vehicle’s  coefficient 
of  drag  (Cd),  frontal  area,  air  density  and 
speed.  Quantifying  tractor  aerodynamics 
as  an  input  to  the  GEM  presents 
technical  challenges  because  of  the 
proliferation  of  tractor  configurations 
and  subtle  variations  in  measured 
aerodynamic  values  among  various  test 
procedures.  In  Phase  1 ,  Class  7  and  8 
tractor  aerodynamic  results  are 
developed  by  manufacturers  using  a 
range  of  techniques,  including  wind 
tunnel  testing,  computational  fluid 
dynamics,  and  constant  speed  tests. 

We  continue  to  believe  a  broad 
approach  allowing  manufacturers  to  use 
these  multiple  test  procedures  to 
demonstrate  aerodynamic  performance 
of  its  tractor  fleet  is  appropriate  given 
that  no  single  test  procedure  is  superior 
in  all  aspects  to  other  approaches. 
However,  we  also  recognize  the  need  for 
consistency  and  a  level  playing  field  in 
evaluating  aerodynamic  performance. 

To  address  the  consistency  and  level 


playing  field  concerns,  NHTSA  and  EPA 
adopted  in  Phase  1,  while  working  with 
industry,  an  approach  that  identified  a 
reference  aerodynamic  test  method 
(coastdown)  and  a  procedure  to  align 
results  from  other  aerodynamic  test 
procedures  with  the  reference  method 
by  applying  a  correction  factor  (Fait-aero) 
to  results  from  alternative  methods.  The 
Phase  1  regulations  require 
manufacturers  to  use  good  engineering 
judgment  in  developing  their 
corrections  and  specify  some  minimum 
testing  requirements. 

(ii)  Reference  Aerodynamic  Method  in 
Phase  2 

Based  on  feedback  received  during 
the  development  of  Phase  1 ,  we 
understood  even  before  the  Phase  2 
NPRM  was  issued  that  there  was 
interest  from  some  manufacturers  to 
change  the  reference  method  in  Phase  2 
from  coastdown  to  constant  speed 
testing.  EPA  conducted  an  aerodynamic 
test  program  at  Southwest  Research 
Institute  to  evaluate  both  methods  in 
terms  of  cost  of  testing,  testing  time, 
testing  facility  requirements,  and 
repeatability  of  results.  Details  of  the 
analysisand  results  are  included  in  RIA 
Chapter  3.2.  The  results  showed  that  the 
enhanced  coastdown  test  procedures 
and  analysis  produced  results  with 
acceptable  repeatability  and  at  a  lower 
cost  than  the  constant  speed  testing. 
Based  on  the  results  of  this  testing,  the 
agencies  proposed  to  continue  to  use  the 
enhanced  coastdown  procedure  for  the 
reference  method  in  Phase  2. 301  80  FR 
40244.  However,  we  welcomed 
comment  on  the  need  to  change  the 
reference  method  for  the  Phase  2  final 
rule  to  constant  speed  testing,  including 
comparisons  of  aerodynamic  test  results 
using  both  the  coastdown  and  constant 
speed  test  procedures,  in  addition,  we 
welcomed  comments  on  and  suggested 
revisions  to  the  constant  speed  test 
procedure  specifications  set  forth  in  the 
proposal  in  Chapter  3.2.2. 2  of  the  draft 
RIA  and  40  CFR  1037.533  in  the 
proposed  regulations  (40  CFR  1037.534 
in  the  final  regulations). 

Several  stakeholders  provided 
comments  both  in  favor  and  against  the 
use  of  coastdown  as  the  reference  aero 
method  for  Phase  2  for  tractors.  CARB 
does  not  support  the  constant  speed  test 
as  the  reference  method  until  it  can  be 
demonstrated  to  be  superior  to  the 
coastdown  methods.  Their  concerns 
included  the  cost  associated  with 
vehicle  modifications  required  in  test 
preparation  (such  as  the  torque  meters 


301  Southwest  Research  Institute,  “Heavy  Duty 
Ciass  8  T ruck  Coastdown  and  Constant  Speed 
Testing.”  Aprii  2015. 
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on  the  wheel  hubs).  Daimler  did  not 
support  a  change  to  constant  speed 
testing  for  the  reference  method  and 
stated  that  more  time  is  needed  to 
determine  if  constant  speed  testing 
would  be  a  better  alternative.  Navistar 
supports  the  coastdown  as  the  reference 
method  and  does  not  believe  constant 
speed  testing  should  be  adopted  even  as 
an  alternative,  unless  significant  further 
work  is  conducted.  EM  A  stated  that 
they  could  not  support  the  adoption  of 
constant  speed  testing  as  the  reference 
method  in  Phase  2  because  there  is 
insufficient  time  in  the  process  to 
properly  study  whether  constant  speed 
is  equivalent  to  or  better  than 
coastdown  testing.  Further,  EMA 
recommended  that  constant  speed 
testing  be  included  only  as  a  potential 
alternative  to  be  phased  in  at  a  future 
date  if  appropriate.  Volvo  opposed  a 
change  in  the  aerodynamic  reference 
test  method  to  constant  speed  at  this 
time  due  to  insufficient  time  to  fully 
evaluate  the  new  test  method. 

Exa  supported  the  use  of  constant 
speed  testing  as  a  reference  method 
because  it  is  a  real -world  measurement 
with  the  ability  to  evaluate  wind- 
averaged  drag.  Exa  also  cited  some 
concerns  that  coastdown  is  limited  to 
near  zero  wind  yaw  angle  and  does  not 
accurately  represent  the  aerodynamics 
experienced  on  the  road.  MEMA 
supported  including  the  constant  speed 
test  based  on  research  that  has 
demonstrated  that  it  is  reliable  relative 
to  coastdown  tests  and  is  required  in 
European  aerodynamic  test  protocols. 
SAB1C  commented  that  constant  speed 
testing  may  help  isolate  the 
aerodynamic  drag  from  vibration, 
mechanical,  and  friction  encountered  at 
low  speeds.  SAB  1C  also  cited  research 
that  suggested  constant  speed  testing 
may  provide  better  repeatability  than 
coastdown  tests,  and  suggested  that  the 
U.S.  may  be  able  to  promote 
harmonization  with  the  required 
European  constant  speed  testing. 

After  consideration  of  the  comments, 
the  agencies  are  continuing  to  use  the 
Phase  1  approach  of  setting  coastdown 
testing  as  the  reference  method  for 
tractor  aerodynamic  assessment  in 
Phase  2.  After  developing  revised 
coastdown  test  procedures  and  data 
analysis  methods  for  the  final  rule,  we 
have  concluded  that  coastdown  testing 
continues  to  produce  acceptable 
repeatability  and  can  be  conducted  at  a 
lower  cost  than  constant  speed  testing. 
However,  we  are  finalizing  some 
revisions  to  the  Phase  2  coastdown  test 
procedures  in  response  to  comments 
and  discussed  below.  The  agencies  are 
also  continuing  to  allow  alternative  test 
methods  to  be  used  to  determine  the 


aerodynamic  performance  of  tractors  in 
Phase  2,  as  long  as  the  results  are 
correlated  back  to  the  reference  method 
using  a  correlation  factor  (Falt-aero). 
Additional  details  are  included  in  the 
Falt-aerodiscussion  below. 

(iii)  Coastdown  Test  Procedure  Changes 
for  Phase  2 

The  agencies  worked  closely  with  the 
tractor  manufacturers  between  the  Phase 
2  NPRM  and  final  rulemaking  to 
develop  robust  coastdown  test 
procedures  that  are  technically 
sound.302  EPA  also  continued  to  test 
additional  tractors  after  the  proposal  to 
better  inform  the  test  procedure 
development.  Based  on  this  work,  the 
agencies  are  adopting  aerodynamic  test 
procedures  that  have  been  improved 
from  those  proposed  for  Phase  2.  The 
details  of  these  procedures  and  their 
development  are  included  in  RIA 
Chapter  3.2.  Below  is  a  summary  of  the 
changes  to  the  coastdown  test 
procedures  and  data  analysis  method  for 
the  final  rule. 

The  coastdown  test  procedure 
changes  include  the  tested  speed  range, 
the  calibration  of  the  equipment,  and 
specification  of  yaw  and  airspeed 
measurements.  The  agencies  proposed 
two  test  speed  ranges  for  coastdown 
testing — 70  to  60  mph  and  25  to  15 
mph.  EPA’s  evaluation  of  the  CdA 
values  in  relation  to  yaw  angle  showed 
that  the  25  to  15  mph  low -speed range 
specified  in  the  NPRM  test  procedures 
produced  yaw  curves  that  were  flatter 
than  expected  and  flatter  than 
demonstrated  using  other  test  methods, 
such  as  wind  tunnels  and  CFD.  Upon 
further  analysis,  EPA  found  that  by 
reducing  the  low -speed range  to  even 
lower  speeds,  the  yaw  curve  results 
were  more  representative.  The  best 
speed  range  to  alleviate  this  concern  is 
a  15  to  5  mph  low  speed  range; 
however,  requiring  this  would 
significantly  reduce  the  number  of 
available  days  for  testing  in  a  given  year 
because  it  would  lead  to  a  wind  speed 
limit  of  3  mph.  Therefore,  the  agencies 
are  adopting  a  low  speed  range  of  20  to 
10  mph  to  balance  the  yaw  curve 
representativeness  with  the  real  world 
testing  implications.  Along  with  this 
test  speed  change,  the  component  of  the 
wind  speed  parallel  to  the  road  or  track 
will  be  limited  to  less  than  or  equal  to 
6  mph.  The  agencies  are  adopting  Phase 
2  coastdown  test  procedures  that  specify 
the  yaw  measurement  method 
resolution  and  accuracy  requirements 
similar  to  those  proposed  for  constant 


302  Memo  to  Docket.  Aerodynamic  Subteam 
Meetings  with  EM  A.  Juiy  2016.  Docket  EPA-HG- 
OAR-2014-0827. 


speed  testing.  The  calibration  of  the  yaw 
and  air  speed  equipment  will  be 
conducted  in  a  point-by-pointnanner 
for  each  run. 

The  coastdown  data  analysis  changes 
include  the  analysis  of  low  speed  pairs 
and  filtering  methods,  adjustments  for 
rear  axle  losses  and  rolling  resistance, 
and  determination  of  the  final  CdA  value 
for  coastdown.  EPA  found  that  the 
method  proposed  to  analyze  the 
coastdown  results  of  paired  runs  leads 
to  an  unexpected  yaw  curve  asymmetry. 
Upon  further  evaluation,  EPA  found 
that  the  yaw  curve  asymmetry  is 
mitigated  by  averaging  the  road  load 
force  and  air  speed  from  every  two 
opposite  direction  low-speedsegments 
and  using  the  average  with  each  of  the 
high  speed  segments  in  the  data 
analysis.  Therefore,  the  agencies  are 
adopting  this  method  for  the  Phase  2 
final  rules.  The  filtering  of  the  air  speed, 
yaw,  vehicle  speed,  and  track  wind 
speed  is  necessary  to  remove  outliers 
and  replace  the  data  with  the  moving 
median  value  to  reduce  the  variability  of 
coastdown  test  results.  The  agencies  are 
specifying  this  filtering  method  in  the 
final  rules.  Coastdown  testing  measures 
all  of  the  losses  associated  with  the 
vehicle,  including  aerodynamics,  rolling 
resistance,  and  axle  spin  losses.  To 
isolate  the  aerodynamic  CdA,  it  is 
important  to  remove  the  losses 
associated  with  drive  axle  and  tire 
rolling  resistance.  For  the  final  Phase  2 
rules,  the  agencies  are  adopting  the  SAE 
J2452  test  procedures  that  require 
manufacturers  to  measure  the  speed 
dependence  of  the  tire  rolling  resistance 
for  each  of  the  steer,  drive,  and  trailer 
tire  models  used  on  the  article 
undergoing  a  coastdown  test.  The 
agencies  are  also  requiring  that 
manufacturers  measure  the  speed 
dependence  of  the  drive  axle  spin  losses 
for  the  drive  axle  model  used  in  the 
article  undergoing  a  coastdown  test 
using  a  subset  of  the  rear  axle  efficiency 
test  procedure  being  adopted  in  Phase  2. 

The  agencies  have  also  developed  a 
process  of  identifying  and  removing 
coastdown  test  result  outliers  for  the 
final  rules.  First,  the  median  yaw  angle 
of  the  data  is  determined.  All  results 
outside  of  a  range  of  plus  or  minus  1 
yaw  degree  are  removed.  Then  the  mean 
CdA  value  of  the  remaining  data  points 
is  determined.  CdA  values  that  lie 
outside  of  plus  or  minus  two  standard 
deviations  from  the  CdA  mean  are 
removed.  At  least  24  data  points  are 
needed  after  removal  of  outliers  for  the 
results  to  be  valid.  Finally,  the  mean 
CdA  and  mean  effective  yaw  angle  are 
calculated  from  the  remaining  points. 
These  values  are  then  used  to  adjust  to 
reflect  a  4.5  degree  yaw  angle  result 
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based  on  an  alternate  method  yaw  curve 
results. 

(iv)  Improving  Correlation  of 
Coastdowns  With  Alternative  Methods 

(Fait  -aero  ) 

As  already  noted,  the  agencies 
adopted  in  Phase  1  a  coastdown 
procedure  as  the  reference  method  (see 
40  CFR  1066.310)  and  defined  a  process 
for  manufacturers  to  align  drag  results 
from  each  of  their  own  alternative  test 
methods  to  the  reference  method  results 
using  Fait-aero  (see  40  CFR  1037.525).303 
Manufacturers  are  able  to  use  any 
aerodynamic  evaluation  method  in 
demonstrating  a  vehicle’s  aerodynamic 
performance  as  long  as  they  obtain  our 
prior  approval  and  the  method  is 
aligned  to  the  reference  method.  The 
agencies  proposed  to  continue  to  use 
this  alignment  method  approach  in 
Phase  2  to  maintain  the  testing 
flexibility  that  manufacturers  have 
today.  However,  the  agencies  proposed 
to  increase  the  rigor  in  determining  the 
Fait-aero  for  Phase  2,  including  enhancing 
the  minimum  testing  requirements. 
Beginning  in  MY  2021 ,  we  proposed 
that  the  manufacturers  would  be 
required  to  determine  a  new  Fait-aero  tor 
each  of  their  tractor  models  for  each 
aerodynamic  test  method.  In  Phase  1 , 
manufacturersare  required  to  determine 
their  Fait-aero  using  only  a  high  roof 
sleeper  cab  with  a  full  aerodynamics 
package  (see  40  CFR  1037.521(a)(2)  and 
proposed  40  CFR  1037.525(b)(2)).  in 
Phase  2,  we  proposed  that 
manufacturers  would  be  required  to 
determine  a  unique  Fait-aero  value  for 
each  major  model  of  their  high  roof  day 
cabs  and  high  roof  sleeper  cabs.  In 
Phase  2,  we  proposed  that 
manufacturers  may  carry  over  the 
Fait-aero  value  until  a  model  changeover 
or  based  on  the  agencies’  discretion  to 
require  up  to  six  new  Fait-aero 
determinations  each  year.  We  requested 
comment  on  the  amount  of  testing 
required  to  accurately  develop  a  Fait-aero 
value  and  the  burden  associated  with  it. 
See  80  FR  40244. 

The  agencies  received  comments  with 
regard  to  the  need  of  Fait-aero  and  the 
burden  of  determining  it.  Exa 
Corporation  (a  supplier  of  CFD  software) 
commented  that  it  is  not  clear  that  the 
Fait-aero  factor  would  alleviate  challenges 
associated  with  their  expectation  that 
the  absolute  drag  values  will  differ 
substantially  between  different  test 
methods  and  different  facilities.  Exa 
suggested  that  the  agencies  require  a 


303  Fait-aero  is  an  experi mental i y  determined  factor 
that  represents  the  ratio  of  coastdown  resuits  to 
results  from  the  alternative  method.  The  agencies 
allow  other  functional  forms  of  the  relationship 
consistent  with  good  engineering  judgment. 


certification  procedure  for  an  alternate 
tool  that  includes  a  broad  validation 
suite  including  different  types  of 
vehicles  from  aerodynamic  sleeper  to 
less  aerodynamic  day  cabs.  The  HD 
vehicle  manufacturers  strongly 
recommended  that  the  agencies  reduce 
the  number  of  coastdown  tests  that  must 
be  conducted  each  year.  Navistar 
commented  that  only  one  Fait-aero  should 
be  required  for  Phase  2.  Navistar’s 
testing  of  their  ProStar  sleeper  and  day 
cabs  found  that  the  Fait-aero  only  differed 
within  less  than  one  percent  using  the 
same  test  facility.  Navistar  also 
commented  that  the  data  in  the  Phase  2 
NPRM  draft  Rl  A  show  that  three 
different  sleepers  show  Fait-aero  values 
within  0.4  percent.  EM  A  commented 
that  only  one  Fait-aero  value  should  be 
required,  as  supported  by  the  values 
shown  in  the  Phase  2  Draft  RIA  where 
the  Fait-aero  values  were  1 .09  +/  ¥  0.02  for 
three  tested  vehicles.  EM  A  also 
commented  that  the  proposed 
requirements  would  be  time-consuming, 
costly,  and  an  unreasonable  burden. 
Daimler  supported  EMA’s  comments. 
The  HD  vehicle  manufacturers  also 
submitted  data  to  the  agencies  that  show 
the  Fait-aero  values  were  within  a  range  of 
one  percent.  Volvo  shared  data  with  the 
agencies  that  support  that  F alt-aero  iS 
highly  consistent  for  varying  truck 
models  when  correcting  the  test  data 
under  the  conditions  and  methods  that 
the  industry  has  recommended.  Volvo 
therefore  concluded  that  multiple 
Fait-aero  valuesare  not  necessary  for 
Phase  2.  PACCAR  provided  results  from 
three  tractor  models  showing  the  spread 
of  Fait-aero  is  less  than  0.3  percent. 

The  agencies  determined  the  Fait-aero 
values  for  all  of  the  tractors  tested  using 
different  aerodynamic  methods  for 
Phase  2  using  the  aerodynamic  test 
procedures  and  data  analysis  finalized 
for  Phase  2.  As  shown  in  further  detail 
in  RIA  Chapter  3.2.1,  the  Fait-aero  values 
ranged  between  1 .1 3  and  1 .20  for  a 
single  CFD  software.  Therefore,  the 
agencies  concluded  that  a  single  Fait-aero 
value  is  not  sufficient  for  determining 
the  correlation  of  test  methods  for  all 
tractors.  Furthermore,  based  on  the 
comments  and  further  refinement  of  our 
selective  enforcement  audit  (SEA) 
provisions  in  the  Phase  2  final  rule,  we 
are  adopting  provisions  that  require 
manufacturers  to  determine  Fait-aero  for  a 
minimum  of  one  day  cab  and  one 
sleeper  cab  in  MYs  2021 , 2024,  and 
2027.304  While  thissignificantly  reduces 
the  test  burden  from  the  levels 
proposed,  it  also  only  represents  a 
minimum  requirement.  The  agencies 


304  See  Section  ni.E.(2)(a)(ix)  for  details  on  the 
SEA  requirements. 


believe  that  the  improvements  to  the 
SEA  requirements  for  aerodynamics  will 
further  encourage  the  manufacturers  to 
ensure  that  they  are  accurately  reflecting 
the  Falt-aerofor  their  entire  tractor  fleet 
and  that  they  may  do  additional  Fait-aero 
determinations  beyond  the  minimum 
requirement  in  Phase  2.  Without 
confidence  in  their  Fait-aero  values, 
manufacturers  would  risk  SEA  failures 
that  could  halt  vehicle  production.  Even 
without  failing  the  SEA  overall,  failing 
individual  vehicles  would  lead  to 
increased  SEA  testing.  Thus,  the  SEA 
requirements  will  create  a  stronger 
incentive  for  manufacturers  to  use  good 
engineering  judgment  for  Fait-aero  values. 

The  agencies  also  received  comments 
from  HD  manufacturers  stressing  that 
coastdown  testing  does  not  produce  CdA 
values  at  zero  yaw  as  assumed.  Even  at 
calm  test  conditions,  the  resulting  yaw 
angle  is  something  greater  than  zero 
degrees.  The  agencies  evaluated  our 
aerodynamic  test  data  and  agree  with 
the  manufacturers.  Therefore,  we  are 
adopting  Phase  2  provisions  that  use  the 
effective  yaw  angle  from  coastdown 
testing  to  determine  the  Fait-aero  value 
(see  40  CFR  1037.525).  See  RIA  Chapter 
3.2.2  for  additional  detail. 

(v)  Computational  Fluid  Dynamics 

The  agencies  considered  refinements 
to  the  computational  fluid  dynamics 
(CFD)  modeling  method  to  determine 
the  aerodynamic  performance  of  tractors 
in  the  NPRM.  Specifically,  we  are 
considering  whether  the  conditions  for 
performing  the  analysis  require  greater 
specificity  (e.g.,  wind  speed  and 
direction  inclusion,  turbulence  intensity 
criteria  value)  or  if  turbulence  model 
and  mesh  deformation  should  be 
required,  rather  than  “if  applicable,”  for 
all  CFD  analysis.305  The  agencies 
welcomed  comment  on  the  proposed 
revisions. 

Daimler  and  EM  A  recommended  that 
the  agencies  should  raise  the  test  speed 
for  CFD  from  the  proposed  55  mph  to 
65  mph  to  be  consistent  with  GEM  and 
the  sleeper  cab  tractor  weighting  of  86 
percent.  Daimler  supported  the 
agencies’  other  proposed  revisions  to 
CFD  test  procedures. 

The  agencies  agree  with  the  suggested 
comment  to  include  consistency 
between  the  test  methods  and  are 
adopting  CFD  provisions  that  include  a 
test  speed  of  65  mph,  along  with  the 
other  proposed  revisions.  The  agencies 
finalized  these  changes  through 
incorporation  of  the  SAE  J2966  CFD 
guidelines  with  exceptions  and 
clarifications  to  keep  other  aspects  of 


305  40  CFR  1037.532  “Using  computational  fluid 
dynamics  to  calculate  drag  area  (CdA).” 
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the  CFD  simulations  consistent  with 
Phase  1. 

(vi)  Wind  Averaged  Drag  Determination 

in  Phase  1,  EPA  and  NHTSA 
recognized  that  wind  conditions,  most 
notably  wind  direction,  have  a  greater 
impact  on  real  world  C02  emissions  and 
fuel  consumption  of  heavy -dutytrucks 
than  of  light -dutyvehicies.306  As  noted 
in  the  NAS  report,  the  wind  average 
drag  coefficient  is  about  15  percent 
higher  than  the  zero  degree  coefficient 
of  drag.307  in  addition,  the  agencies 
received  comments  in  Phase  1  that 
supported  the  use  of  wind  averaged  drag 
results  for  the  aerodynamic 
determination.  The  agencies  considered 
adopting  the  use  of  a  wind  averaged 
drag  coefficient  in  the  Phase  1 
regulatory  program,  but  ultimately 
decided  to  finalize  drag  values  which 
represent  zero  yaw  (i.e.,  representing 
wind  from  directly  in  front  of  the 
vehicle,  not  from  the  side)  instead.  We 
took  this  approach  recognizing  that  the 
reference  method  iscoastdown  testing 
and  it  is  not  capable  of  determining 
wind  averaged  yaw.308  Wind  tunnels 
and  CFD  are  currently  the  only  tools  to 
accurately  assess  the  influence  of  wind 
speed  and  direction  on  a  truck’s 
aerodynamic  performance.  The  agencies 
recognized,  as  NAS  did,  that  the  results 
of  using  the  zero  yaw  approach  may 
result  in  fuel  consumption  predictions 
that  are  offset  slightly  from  real  world 
performance  levels,  not  unlike  the  offset 
we  see  today  between  fuel  economy  test 
results  in  the  CAFE  program  and  actual 
fuel  economy  performance  observed  in- 
use. 

As  the  tractor  manufacturers  continue 
to  refine  the  aerodynamics  of  tractors, 
we  believe  that  continuing  the  zero  yaw 
approach  into  Phase  2  would  potentially 
impact  the  overall  technology 
effectiveness  or  change  the  kinds  of 
technology  decisions  made  by  the 
tractor  manufacturers  in  developing 
equipment  to  meet  our  HD  Phase  2 
standards.  Therefore,  we  proposed  and 
are  adopting  aerodynamic  test 
procedures  that  take  into  account  the 
wind  averaged  drag  performance  of 
tractors.  The  agencies  proposed  to 
account  for  this  change  in  aerodynamic 
test  procedure  by  appropriately 
adjusting  the  aerodynamic  bins  to 
reflect  a  wind  averaged  drag  result 
instead  of  a  zero  yaw  result. 

The  agencies  proposed  and  are 
adopting  provisions  that  require 
manufacturers  to  adjust  their  Cd A  values 


306  See  2010  NAS  Report,  page  95. 

307  See 2010  NAS  Report,  Finding  2-4  on  page  39. 
Also  see  2014  NAS  Report,  Recommendation  3.5. 

308  See  2010  NAS  Report.  Page  95. 


to  represent  a  zero  yaw  value  from 
coast  down  and  add  the  CdA  impact  of 
the  wind  averaged  drag.  The  impact  of 
wind  averaged  drag  relative  to  a  zero 
yaw  condition  can  only  be  measured  in 
a  wind  tunnel  or  with  CFD.  This 
requirement  commences  in  MY  2021. 

Ail  stakeholders  that  commented  on 
wind  averaged  drag  supported  its  use 
over  zero  yaw.  ACEEE  supports  the  shift 
to  the  use  of  wind  averaged  drag  in 
Phase  2.  Exa  supported  the  use  of  wind 
averaged  drag  because  it  is  a  better 
predictor  of  real  world  fuel  economy. 
Michel  in  supported  wind  average  drag 
assessments  for  a  realistic  and  complete 
assessment  of  aerodynamic  performance 
and  would  prevent  the  unintended 
consequence  of  incentivizing 
improvements  that  are  better  at  zero 
wind  conditions  but  sacrifice  cross- 
wind  performance.  SABIC  innovative 
Plastics  commented  that  it  is  imperative 
that  wind  effects  be  part  of  the  standard 
due  to  the  real  -  world impact  of  wind. 
Plastics  Industry  Trade  Association 
supported  wind  average  drag  to  better 
simulate  real  life  conditions. 

PACCAR  and  Daimler  recommended 
the  use  of  a  surrogate  angle  of  4.5°  in 
lieu  of  the  nine  angles  required  for  a  full 
wind  averaged  draft  evaluation  for  CFD 
evaluated  at  65  mph.  PACCAR  and 
Daimler  provided  data  to  support  the 
use  of  a  single  angle.  PACCAR  also 
stated  that  there  is  significant  CFD 
burden  associated  with  the  use  of  a  nine 
angle  yaw  sweep.  According  to 
PACCAR  in  a  given  year,  this  would  add 
approximately  4,000  additional 
simulations  to  their  certification  burden. 
EM  A  and  other  tractor  manufacturers 
supported  the  single  surrogate  angle  of 
4.5°  as  being  equivalent  to  the  full  yaw 
sweep  result  generated  with  SAE  J1252. 

As  discussed  in  further  detail  in  R1A 
Chapter  3.2.1 .1 .3,  our  data  support  that 
4.5°  results  are  a  good  surrogate  for  full 
wind  averaged  drag  results  for  wind 
tunnel  and  CFD  assessments.  Therefore, 
we  are  adopting  the  4.5°  surrogate  angle 
in  Phase  2. 

The  agencies  require  that 
manufacturers  use  the  following 
equation  to  make  the  necessary 
adjustments  to  a  coastdown  result  to 
obtain  the  CdAwa  value: 

CdA  wa  CdAeffective  yaw  angle,  coastdown 
(CdA4.5°/CdAeffecti¥e  yaw  angle  ) 

If  the  manufacturer  has  a  CdA  value 
from  either  a  wind  tunnel  or  CFD,  then 
they  will  use  the  following  equation  to 
obtain  the  CdA  wad  value: 

CdAwa  —  Q1A4.5  •  F ait- aero 

Because  the  agencies  are  adopting  a 
4.5°  surrogate  angle,  the  agencies  are  not 
adopting  the  proposed  provisions  that 


manufacturers  have  the  option  of 
determining  the  offset  between  zero  yaw 
and  wind  averaged  yaw  either  through 
testing  or  by  using  the  EPA -defined 
default  offset. 

(vii)  Standard  Trailer  Definition 

Similar  to  the  approach  the  agencies 
adopted  in  Phase  1,  NHTSA  and  EPA 
are  adopting  provisions  such  that  the 
tractor  performance  in  GEM  is  judged 
assuming  the  tractor  is  pulling  a 
standardized  trailer.309  The  agencies 
believe  that  an  assessment  of  the  tractor 
fuel  consumption  and  C02  emissions 
should  be  conducted  using  a  tractor  - 
trailer  combination,  as  tractors  are 
invariably  used  in  combination  with 
trailers  and  this  is  their  essential 
commercial  purpose.  Trailers,  of  course, 
also  influence  the  extent  of  carbon 
emissions  from  the  tractor  (and  vice- 
versa).  We  believe  that  using  a 
standardized  trailer  best  reflects  the 
impact  of  the  overall  weight  of  the 
tractor -trailerand  the  aerodynamic 
technologies  in  actual  use,  and 
consequent  real -world  performance, 
where  tractors  are  designed  and  used 
with  a  trailer.  EPA  research  confirms 
what  one  intuits:  Tractor -trailerpai rings 
are  almost  always  optimized,  but  this 
does  not  indicate  that  a  tractor  always 
uses  the  same  trailer.  EPA  conducted  an 
evaluation  of  over  4,000  tractor -trailer 
combinations  using  live  traffic  cameras 
in  2010.310  The  results  showed  that 
approximately  95  percent  of  the  tractors 
were  matched  with  the  standard  trailer 
specified  (high  roof  tractor  with  dry  van 
trailer,  mid  roof  tractor  with  tanker 
trailer,  and  low  roof  with  flatbed  trailer). 
Therefore,  the  agencies  are  continuing 
the  Phase  1  approach  into  Phase  2  GEM 
to  use  a  predefined  typical  trailer  in 
assessing  overall  performance  for  test 
purposes.  As  such,  the  high  roof  tractors 
will  be  paired  with  a  standard  dry  van 
trailer;  the  mid  roof  tractors  will  be 
paired  with  a  tanker  trailer;  and  the  low 
roof  tractors  will  be  paired  with  a 
flatbed  trailer. 

However,  the  agencies  proposed  a 
change  to  the  definition  of  the  standard 
dry  van  reference  trailer  used  by  tractor 
manufacturers  to  determine  the 
aerodynamic  performance  of  high  roof 
tractors  in  Phase  2.  We  believe  this  is 
necessary  to  reflect  the  aerodynamic 
improvements  experienced  by  the  trailer 
fleet  over  the  last  several  years  due  to 
influences  from  the  California  Air 
Resources  Board  mandate311  and  EPA’s 


309  See  40  CFR  1037.501(g). 

310  See  Memo  to  Docket,  Amy  Kopi  n.  "T ruck  and 
Trailer  Roof  Match  Analysis.”  August  2010. 

311  California  Air  Resources  Board.  Tractor- Trailer 
Green  house  Gas  regulation.  Last  viewed  on 
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SmartWay  Transport  Partnership.  The 
standard  dry  van  trailer  used  in  Phase 
1  to  assess  the  aerodynamic 
performance  of  high  roof  tractors  is  a  53 
foot  box  trailer  without  any 
aerodynamic  devices,  in  the 
development  of  Phase  2,  the  agencies 
evaluated  the  increase  in  adoption  rates 
of  trailer  side  skirts  and  boat  tails  in  the 
market  over  the  last  several  years  and 
have  seen  a  marked  increase.  We 
estimate  that  approximately  50  percent 
of  the  new  trailers  sold  in  2018  will 
have  trailer  side  skirts.312  313  As  the 
agencies  look  towards  these  tractor 
standards  in  the  2021  and  beyond 
timeframe,  we  believe  that  it  is 
appropriate  to  update  the  standard  box 
trailer  definition,  in  2021-2027,  we 
believe  the  trailer  fleet  will  be  a  mix  of 
trailers  with  no  aerodynamics,  trailers 
with  skirts,  and  trailers  with  advanced 
aero;  with  the  advanced  aero  being  a 
very  limited  subset  of  the  new  trailers 
sold  each  year.  Consequently,  overall, 
we  believe  a  trailer  with  a  skirt  will  be 
the  most  representative  of  the  trailer 
fleet  for  the  duration  of  the  regulation 
timeframe,  and  plausibly  beyond.  EPA 
has  conducted  extensive  aerodynamic 
testing  to  quantify  the  impact  on  the 
coefficient  of  drag  of  a  high  roof  tractor 
due  to  the  addition  of  a  trai  ter  skirt. 
Details  of  the  test  program  and  the 
results  can  be  found  in  RIA  Chapter  3.2. 
The  results  of  the  test  program  indicate 
that  on  average,  the  impact  of  a  trailer 
skirt  matching  the  definition  of  the  skirt 
specified  in  40  CFR  1037.501(g)(1)  is 
approximately  eight  percent  reduction 
in  drag  area. 

We  proposed  a  definition  of  the 
standard  dry  van  trailer  in  Phase  2 — the 
trailer  assumed  during  the  certification 
process  to  be  paired  with  a  high  roof 
tractor — that  includes  a  trailer  skirt 
starting  in  2021  model  year.  80  FR 
40245.  Even  though  the  agencies 
proposed  that  new  dry  van  trailer 
standards  begin  in  2018  MY,  we  did  not 
propose  to  update  the  standard  trailer  in 
the  tractor  certification  process  until 
2021  MY,  to  align  with  the  new  tractor 
standards.  If  we  were  to  revise  the 
standardized  trailer  definition  for  Phase 
1,  then  we  would  have  needed  to  revise 
the  Phase  1  tractor  standards.  The 
details  of  the  trailer  skirt  definition  are 
included  in  40  CFR  1037.501(g)(1).  We 


September  4,  2014  at  http://www.arb.ca.gov/ 
msprog/truckstop/trailers/trailers.  h  tm . 

312  Ben  Sharpe  (iCCT)  and  Mike  Roeth  (North 
American  Council  for  Freight  Efficiency),  “Costs 
and  Adoption  Rates  of  Fuel -SavingTechnologies  for 
Trailer  in  the  North  American  On -RoadFreight 
Sector,”  Feb  2014. 

313  Frost  &  Sullivan,  “Strategic  Analysis  of  North 
American  Semi -trailerAdvanced  Technology 
Market,”  Feb  2013. 


requested  comment  on  our  HD  Phase  2 
standard  trailer  configuration.  We  also 
welcomed  comments  on  suggestions  for 
alternative  ways  to  define  the  standard 
trailer,  such  as  developing  a  certified 
computer  aided  drawing  (CAD)  model. 

The  agencies  received  support  in 
comments  for  adopting  a  reference 
trailer  with  skirts.  Daimler  supported 
the  addition  of  side  skirts  to  the  Phase 
2  reference  trailer  and  stated  that  it 
aligns  with  their  internal  development 
process.  Daimler  also  suggested  that  if 
the  agencies  believe  there  will  be 
significant  adoption  of  trailers  with  boat 
tails,  then  the  agencies  could  update  the 
CdA  bin  value  input  to  GEM  and  reduce 
it  by  0.5  m2  to  reflect  the  actual  on  -  road 
aerodynamics  load  without  changing 
the  standard  trailer.  The  Plastics 
Industry  Trade  Association  stated  that 
the  proposed  reference  trailer  is 
representative  of  trailer  aerodynamic 
improvements  likely  to  emerge  during 
Phase  2.  Navistar  suggested  that  the 
standard  trailer  should  be  more 
aerodynamic  to  reflect  trailers  that  will 
be  used  during  the  life  of  Phase  2 
tractors.  ACEEE  supports  the  use  of  a 
more  aerodynamic  reference  trailer  in 
Phase  2,  however,  they  suggest  an  even 
more  aerodynamic  reference  trailer  be 
required  that  is  closer  to  the 
aerodynamic  packages  projected  to  be 
installed  on  new  trailers  in  2027. 

ACEEE  and  UCS  suggested  that  Phase  2 
should  facilitate  the  transition  of 
promoting  more  tractor -trailer 
integration.  ACEEE  recommended 
providing  manufacturers  the  option  to 
test  tractors  with  advanced  trailers; 
correct  the  test  result  appropriately  to 
account  for  the  benefit  provided  by  the 
trailer  alone  to  promote  integration  of 
aerodynamically  advanced  tractors  and 
trailers.  UCS  raised  concerns  that 
because  tractors  and  trailers  are 
interchangeable  and  that  there  is  no 
guarantee  that  the  Phase  2  tractors  will 
pull  the  newest  trailers,  therefore,  the 
agencies  should  not  revise  the  standard 
trailer  over  the  course  of  the  rule. 

The  agencies  re-evaluatedthe 
proposal  to  include  trailer  skirts  on  the 
Phase  2  reference  trailer  with 
consideration  of  the  comments.  Based 
on  testing  conducted  to  support  the 
trailer  portion  of  Phase  2,  we  found  that 
on  average  a  boat  tail  added  to  a  dry  van 
trailer  with  skirts  reduces  wind 
averaged  CdA  by  0.6  m2.314  We  still 
project  that  the  bulk  of  trailers  that  will 
be  in  operation  during  the  life  of  tractors 
produced  early  in  Phase  2  will  be 
represented  by  the  aerodynamic 
performance  of  a  trailer  with  skirts. 
Therefore,  we  are  adopting  the  reference 


314  See  RIA  Chapter  2.10.2.1.3. 


trailer  as  proposed.  However,  we  also 
want  to  recognize  that  the  trailer  fleet 
will  continue  to  evolve  over  the  lifetime 
of  tractors  built  and  certified  to  Phase  2, 
especially  from  MY  2027  and  later.  We 
recognize  that  if  we  do  not  account  for 
reduced  aerodynamic  loads  in  the  real 
world,  then  we  may  not  be 
appropriately  evaluating  the  tractor 
powertrain.  We  considered  changing  the 
standard  trailer  in  MY  2027;  however, 
this  would  lead  to  significant  testing 
burden  for  the  manufacturers  because 
they  would  have  to  determine  new  CdA 
values  for  their  entire  fleet  of  tractors. 
Instead,  we  are  adopting  Phase  2  GEM 
that  beginning  in  MY  2027  will  take  the 
CdA  input  for  each  vehicle  and  reduce 
it  by  0.3  m2  to  reflect  the  lower 
aerodynamic  loads  that  are  a  mix  of 
trailers  with  skirts  and  trailers  with 
skirts  and  boat  tails.  This  change  has 
been  accounted  for  in  both  the  baseline 
and  standard  setting  of  the  C02 
emissions  and  fuel  consumption  values. 

With  respect  to  ACEEE’s 
recommendation  for  the  agencies  to 
facilitate  the  transition  to  more 
integrated  tractor -trailers, such  as  those 
demonstrated  with  SuperTruck,  the 
agencies  believe  this  would  require  a 
significant  change  in  tractor -trailer 
logistics  to  encourage  more  matching  of 
specific  tractors  to  specific  trailers  in 
operation.  We  believe  that  this  would  be 
most  appropriately  handled  through  the 
Off-CycleCredit  program. 

(viii)  Aerodynamic  Bins 

The  agencies  proposed  to  continue 
the  approach  where  the  manufacturer 
would  determine  a  tractor’s 
aerodynamic  drag  force  through  testing, 
determine  the  appropriate  predefined 
aerodynamic  bin,  and  then  input  the 
predefined  CdA  value  for  that  bin  into 
the  GEM.  80  FR  40245.  The  agencies’ 
Phase  2  aerodynamic  bins  reflect  three 
changes  to  the  Phase  1  bins — the 
incorporation  of  wind  averaged  drag, 
the  addition  of  trailer  skirts  to  the 
standard  box  trailer  used  to  determine 
the  aerodynamic  performance  of  high 
roof  tractors  (as  just  explained  above), 
and  the  addition  of  bins  to  reflect  the 
continued  improvement  of  tractor 
aerodynamics  in  the  future.  Because  of 
each  of  these  changes,  the  aerodynamic 
bins  for  Phase  2  are  not  directly 
comparable  to  the  Phase  1  bins. 

HD  Phase  1  included  five 
aerodynamic  bins  to  cover  the  spectrum 
of  aerodynamic  performance  of  high 
roof  tractors.  Since  the  development  of 
the  Phase  1  rules,  the  manufacturers 
have  continued  to  invest  in 
aerodynamic  improvements  for  tractors. 
This  continued  evolution  of 
aerodynamic  performance,  both  in 
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production  and  in  the  research  stage  as 
part  of  the  SuperTruck  program,  has 
consequently  led  the  agencies  to 
propose  two  additional  aerodynamic 
technology  bins  (Bins  VI  and  VI 1)  for 
high  roof  tractors. 

in  both  HD  Phase  1  and  Phase  2, 
aerodynamic  Bin  i  through  Bin  V 
represent  tractors  sharing  similar  levels 
of  technology.  The  first  high  roof 
aerodynamic  category,  Bin  1,  is  designed 
to  represent  tractor  bodies  which 
prioritize  appearance  or  special  duty 
capabilitiesover  aerodynamics.  These 
Bin  I  tractors  incorporate  few,  if  any, 
aerodynamic  features  and  may  have 
several  features  that  detract  from 
aerodynamics,  such  as  bug  deflectors, 
custom  sunshades,  B-pillarexhaust 
stacks,  and  others.  The  second  high  roof 
aerodynamics  category  is  Bin  II,  which 
roughly  represents  the  aerodynamic 
performance  of  the  average  new  tractor 
sold  in  2010.  The  agencies  developed 
this  bin  to  incorporate  conventional 
tractors  that  capitalize  on  a  generally 
aerodynamic  shape  and  avoid  classic 
features  that  increase  drag.  High  roof 
tractors  within  Bin  III  build  on  the  basic 
aerodynamics  of  Bin  11  tractors  with 
added  components  to  reduce  drag  in  the 
most  significant  areas  on  the  tractor, 
such  as  integral  roof  fairings,  side 
extending  gap  reducers,  fuel  tank 
fairings,  and  streamlined  grill /hood/ 
mirrors/bumpers,  similar  to  2013  model 
year  SmartWay  tractors.  The  Bin  IV 
aerodynamic  category  for  high  roof 
tractors  builds  upon  the  Bin  III  tractor 
body  with  additional  aerodynamic 
treatments  such  as  underbody  airflow 
treatment,  down  exhaust,  and  lowered 
ride  height,  among  other  technologies. 
HD  Phase  1  Bin  V  tractors  incorporate 
advanced  technologies  which  are 
currently  in  the  prototype  stage  of 
development,  such  as  advanced  gap 
reduction,  rearview  cameras  to  replace 
mirrors,  wheel  system  streamlining,  and 
advanced  body  designs.  For  HD  Phase  2, 
the  agencies  proposed  to  segment  the 
aerodynamic  performance  of  these 
advanced  technologies  into  Bins  V 
through  VII. 

In  Phase  1 ,  the  agencies  adopted  only 
two  aerodynamic  bins  for  low  and  mid 
roof  tractors.  The  agencies  limited  the 
number  of  bins  to  reflect  the  actual 
range  of  aerodynamic  technologies 


effective  in  low  and  mid  roof  tractor 
applications.  High  roof  tractors  are 
consistently  paired  with  box  trailer 
designs,  and  therefore  manufacturers 
can  design  the  tractor  aerodynamics  as 
a  tractor  -  trai  I  erun  it  and  target  specific 
areas  like  the  gap  between  the  tractor 
and  trailer.  In  addition,  the  high  roof 
tractors  tend  to  spend  more  time  at  high 
speed  operation  which  increases  the 
impact  of  aerodynamics  on  fuel 
consumption  and  GHG  emissions.  On 
the  other  hand,  low  and  mid  roof 
tractors  are  designed  to  pull  variable 
trailer  loadsand  shapes.  They  may  pull 
trailers  such  as  fiat  bed,  low  boy, 
tankers,  or  bulk  carriers.  The  loads  on 
flat  bed  trailers  can  range  from 
rectangular  cartons  with  tarps,  to  a 
single  roll  of  steel,  to  a  front  loader.  Due 
to  these  variables,  manufacturers  do  not 
design  unique  low  and  mid  roof  tractor 
aerodynamics  but  instead  use 
derivatives  from  their  high  roof  tractor 
designs.  The  aerodynamic 
improvements  to  the  bumper,  hood, 
windshield,  mirrors,  and  doors  are 
developed  for  the  high  roof  tractor 
application  and  then  carried  over  into 
the  low  and  mid  roof  applications.  As 
mentioned  above,  the  types  of  designs 
that  will  move  high  roof  tractors  from  a 
Bin  111  to  Bins  IV  through  V  include 
features  such  as  gap  reducers  and 
integral  roof  fairings  which  will  not  be 
appropriate  on  low  and  mid  roof 
tractors. 

As  Phase  2  looks  to  further  improve 
the  aerodynamics  for  high  roof  sleeper 
cabs,  we  believe  it  is  also  appropriate  to 
expand  the  number  of  bins  for  low  and 
mid  roof  tractors  too.  For  Phase  2,  the 
agencies  proposed  to  differentiate  the 
aerodynamic  performance  for  low  and 
mid  roof  applications  with  four  bins, 
instead  of  two,  in  response  to  feedback 
received  from  manufacturers  of  low  and 
mid  roof  tractors  related  to  the  limited 
opportunity  to  incorporate  certain 
aerodynamic  technologies  in  their 
compliance  plan.  However,  upon 
further  discussions  with  EM  A,  it 
became  evident  to  the  agencies  that  the 
most  straightforward  approach  would  be 
to  include  the  same  number  of  low  and 
mid  roof  aero  bins  as  we  have  for  high 


roof  tractors.315  Therefore,  we  are 
adopting  seven  aero  bins  for  low  and 
mid  roof  tractors  in  Phase  2.  In  addition, 
we  proposed  and  are  adopting 
provisions  that  allow  low  and  mid  roof 
tractor  aerodynamic  bins  to  be 
determined  based  on  the  aerodynamic 
bin  of  an  equivalent  high  roof  tractor,  as 
shown  below  in  Table  111-31. 


Table  111-31— Phase  2  Revisions  to 
40  CFR  1037.520(b)(3) 


High  roof  bin 

Low  and  mid 
roof  bin 

Bin  1  . 

Bin  1. 

Bin  II  . 

Bin  II. 

Bin  IN  . 

Bin  IN. 

Bin  IV  . 

Bin  IV. 

Bin  V  . 

Bin  V. 

Bin  VI  . 

Bin  VI. 

Bin  VII  . 

Bin  VI!. 

The  agencies  developed  new  high  roof 
tractor  aerodynamic  bins  for  Phase  2 
that  reflect  the  change  from  zero  yaw  to 
wind  averaged  drag,  the  more 
aerodynamic  reference  trailer,  and  the 
addition  of  two  bins.  Details  regarding 
the  derivation  of  the  high  roof  bins  are 
included  in  RIA  Chapter  3.2. 1.2.  The 
high  roof  bin  values  being  adopted  in 
the  HD  Phase  2  final  rulemaking  differ 
from  those  proposed  due  to  the 
coast  down  and  other  aerodynamic  test 
procedures  changes  discussed  above  in 
Section  lll.E.2.a.  However,  as  explained 
above  in  Section  lil.D.1,  in  both  the 
NPRM  and  this  final  rulemaking,  we 
developed  the  Phase  2  bins  such  that 
there  is  an  alignment  between  the  Phase 
1  and  Phase  2  aerodynamic  bins  after 
taking  into  consideration  the  changes  in 
aerodynamic  test  procedures  and 
reference  trailers  required  in  Phase  2. 
The  Phase  2  bins  were  developed  so  that 
a  tractor  that  performed  as  a  Bin  ill  in 
Phase  1  would  also  perform  as  a  Bin  HI 
tractor  in  Phase  2.  The  high  roof  tractor 
bins  are  defined  in  Table  111-32.  The 
final  revisions  to  the  low  and  mid  roof 
tractor  bins  reflect  the  addition  of  five 
new  aerodynamic  bins  and  are  listed  in 
Table  111-33. 


315  Memo  to  Docket.  Aerodynamic  Subteam 
Meetings  with  EM  A.  Juiy  2016.  Docket  EPA-HG- 
OAR-201 4-0827. 
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Table  111-32— Phase  2  Aerodynamic  Input  Definitions  to  GEM  for  High  Roof  Tractors 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  cab 

High  roof 

High  roof 

High  roof 

Aerodynamic  Test  Results  (CdAwad  in  m2) 


Table  111-33— Phase  2  Aerodynamic  Input  Definitions  to  GEM  for  Low  and  Mid  Roof  Tractors 


Class  7 

Class  8 

Day  cab 

Day  cab 

Sleeper  Cab 

Low  roof 

Mid  roof 

Low  roof 

Mid  roof 

Low  roof 

Mid  roof 

Aerodynamic  Test  Results  (CdA  in  m2) 

Bin  !  . 

>5.4 

>5.9 

>5.4 

>5.9 

>5.4 

>5.9 

Bin  ii  . 

4.9-5. 3 

5. 5-5. 8 

4. 9-5. 3 

5. 5-5. 8 

4. 9-5.3 

5. 5-5. 8 

Bin  Mi  . 

4.5-4. 8 

5. 1-5.4 

4. 5-4. 8 

5. 1-5.4 

4. 5-4.8 

5. 1-5.4 

Bin  IV  . 

4. 1-4.4 

4. 7-5.0 

4. 1-4.4 

4. 7-5.0 

4. 1-4.4 

4. 7-5.0 

Bin  V  . 

3. 8-4.0 

4. 4-4. 6 

3. 8-4.0 

4.4-4. 6 

3. 8-4.0 

4.4-4. 6 

Bin  VI  . 

3. 5-3. 7 

4. 1-4.3 

3. 5-3. 7 

4. 1-4. 3 

3. 5-3.7 

4. 1-4.3 

Bin  VI!  . 

<3.4 

<4.0 

<3.4 

<4.0 

<3.4 

<4.0 

Aerodynamic  Input  to  GEM  (CdA  in  m2) 


Bin  !  . 

6.00 

7.00 

6.00 

7.00 

6.00 

7.00 

Bin  ii  . 

5.60 

6.65 

5.60 

6.65 

5.60 

6.65 

Bin  ill  . 

5.15 

6.25 

5.15 

6.25 

5.15 

6.25 

Bin  iV  . 

4.75 

5.85 

4.75 

5.85 

4.75 

5.85 

Bin  V  . 

4.40 

5.50 

4.40 

5.50 

4.40 

5.50 

Bin  VI  . 

4.10 

5.20 

4.10 

5.20 

4.10 

5.20 

Bin  VIS  . 

3.80 

4.90 

3.80 

4.90 

3.80 

4.90 

(ix)  Selective  Enforcement  Audits  (SEA) 
and  Confirmatory  Testing  for 
Aerodynamics 

EPA  has  long  required  manufacturers 
to  perform  SEAs  to  verify  that  actual 
production  engines  and  vehicles 
conform  to  their  certificates.  Before  this 
rulemaking,  the  regulations  in  40  CFR 
1037.301  provided  generally  for  SEAs 
for  Phase  1  vehicles,  but  did  not  provide 
specific  descriptions  of  how  such 
testing  would  be  conducted  for 
coastdowns.  In  Phase  1,  we  adopted 
interim  provisions  in  40  CFR 
1037.1 50(k)  that  accounted  for 
coast  down  measurement  variability  by 


allowing  a  compliance  demonstration 
based  on  in  -usetest  results  if  the  drag 
area  was  at  or  below  the  maximum  drag 
area  allowed  for  the  bin  above  the  bin 
to  which  the  vehicle  was  certified.  Since 
adoption  of  Phase  1 ,  EPA  has  conducted 
in-useaerodynamic  testing  and  found 
that  uncertainty  associated  with 
coastdown  testing  is  less  than 
anticipated.316  In  addition,  as  noted 
earlier  in  this  Section  III.E.(2)(a),  we 
proposed  and  are  adopting  additional 
enhancements  in  the  Phase  2  coastdown 


316  Southwest  Research  Institute.  “Heavy  Duty 
Class  8  Truck  Coastdown  and  Constant  Speed 
Testing.”  April  2015. 


procedures  to  continue  to  reduce  the 
variability  of  coastdown  results, 
including  the  impact  of  environmental 
conditions.  Therefore,  we  are  sunsetting 
the  provision  in  40  CFR  1037.1 50(k)  at 
the  end  of  the  Phase  1  program  (after  the 
2020  model  year),  in  the  NPRM,  we 
proposed  a  conventional  approach  to 
conducting  SEAs  with  respect  to 
aerodynamics.  See  80  FR  at  401 56  and 
proposed  section  1037.301.  We 
requested  comment  on  whether  or  not 
we  should  factor  in  a  test  variability 
compliance  margin  into  the 
aerodynamic  test  procedure,  and 
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therefore  requested  data  on 
aerodynamic  test  variability. 

The  agencies  received  comments  from 
manufacturers  arguing  for  the  agencies 
to  establish  compliance  margins  that 
would  allow  actual  production  vehicles 
to  exceed  the  standards  by  some  fixed 
amount.  These  comments  included 
specific  requests  for  an  aerodynamic 
compliance  margin.  We  also  received 
comments  from  UCS  supporting  the 
elimination  of  the  aerodynamic 
compliance  margin.  As  explained  in 
Section  I.C.1,  although  EPA  sometimes 
provides  interim  compliance  margins  to 
facilitate  the  initial  implementation  of 
new  programs,  we  generally  do  not 
consider  such  an  approach  to  be  an 
appropriate  long-termpolicy. 
Nevertheless,  EPA  recognizes  that 
compliance  testing  relying  on 
coastdowns  to  evaluate  aerodynamic 
parameters  differs  fundamentally  from 
traditional  compliance  testing,  in  which 
test- to -tesfc/ar  lability  is  normally 
expected  to  be  small  relative  to 
production  variability.  With  coastdown 
testing,  however,  test-to-test/ariability 
is  expected  to  be  larger  relative  to 
production  variability.  In  response  to 
comments  addressing  this  difference, 
EPA  developed  a  different  structure  for 
conducting  SEAs  to  evaluate  tractor  CdA 


sand  solicited  supplemental  comments 
on  it.  See  81  FR  10825.  This  new 
structure  reflects  an  approach  that 
would  be  consistent  with  the  following 
principles: 

•  Test-to-test/ariability  for 
individual  coastdown  runs  can  be  high, 
so  compliance  determinations  should  be 
based  on  average  values  from  multiple 
runs. 

•  Coastdown  testing  of  a  single 
vehicle  is  expensive  and  time 
consuming,  so  testing  should  focus 
more  on  repeat  tests  for  the  same 
vehicle  than  on  tests  for  multiple 
vehicles.  However,  manufacturers 
should  not  be  required  to  conduct  more 
than  100  valid  coastdown  runs  on  any 
single  vehicle. 

•  Compliance  determinations  should 
be  based  on  whether  or  not  the  true 
value  for  the  CdA  falls  within  the  bin  to 
which  the  vehicle  was  certified,  rather 
than  on  whether  or  not  the  true  value 
for  the  CdA  exceeds  the  value  measured 
for  certification. 

•  Given  the  limited  ability  to 
eliminate  uncertainty,  compliance 
determinations  should  consider  the 
statistical  confidence  that  a  true  value 
lies  outside  a  bin. 


Commenters  were  generally  very 
supportive  of  these  principles  and  the 
proposed  structure. 

We  believe  the  structure  being 
finalized  appropriately  balances  EPA’s 
need  to  provide  strong  incentives  for 
manufacturers  to  act  in  good  faith  with 
manufacturers’  need  to  avoid 
compliance  actions  based  on  inaccurate 
testing.  Our  current  assessment  is  that, 
where  a  manufacturer  acts  in  good  faith 
when  certifying  and  uses  good 
engineering  judgment  throughout  the 
process,  false  failures  for  individual 
vehicles  would  be  rare  and  false  failures 
for  a  family  would  not  occur. 

Under  this  approach,  EPA  would 
select  a  production  vehicle  for 
coastdown  testing,  and  the 
manufacturer  would  be  required  to 
perform  up  to  100  valid  coastdown  runs 
to  demonstrate  whether  or  not  the 
vehicle  was  certified  to  the  correct  bin. 
The  coastdown  results  must  be  adjusted 
to  a  yaw  angle  of  4.5°  using  an  alternate 
aerodynamic  method.  EPA  will  address 
uncertainty  in  the  measurement  using  a 
confidence  interval  around  the  mean 
CdA  value,  where  the  confidence 
interval  will  be  calculated  from  the 
standard  deviation  of  the  CdA  values  (s) 
and  the  number  of  runs  (n)  according  to 
the  following  equation: 


Confidence  interval = mean  ± 


^1.5-cr 

v  yfn 


\ 

+  0.03 

J 


For  example,  the  result  of  the  testing 
could  be  a  CdA  value  of  5.90  ±  0.09, 
which  would  fall  entirely  within  Bin  III 
for  high  roof  sleeper  cabs.317  If  the 
vehicle  had  been  certified  to  Bin  111  or 
lower,  this  would  be  considered  a 
passing  test.  If  it  had  been  certified  to 
Bin  IV  or  higher,  this  would  be 
considered  a  failing  test.  For  each 
vehicle  that  fails,  the  manufacturer 
would  be  required  to  test  two  additional 
vehicles  up  to  a  maximum  of  1 1 
vehicles.  Manufacturers  would  have  the 
option  to  select  the  same  vehicle 
configuration,  or  they  could  choose  to 
have  EPA  select  another  configuration 
within  the  family.  It  is  appropriate  to 
allow  manufacturers  the  opportunity  to 
retest  the  same  failed  configurations 
because  they  would  only  do  so  where 
there  had  reasonable  confidence  that  the 
failure  did  not  accurately  reflect  the  true 
value. 


317  As  specified  i  n  40  CFR  1 037.305,  bi  n 
boundaries  for  this  determination  are  expressed  to 
two  decimal  places  and  adjusted  for  rounding 
effects. 


The  regulations  require  that 
manufacturers  continue  testing  until  the 
results  are  clearly  either  above  or  below 
the  applicable  bin  boundary  (/.e.,  the 
confidence  interval  does  not  cross  the 
boundary),  or  until  100  runs  are 
completed.  By  making  the  confidence 
interval  a  function  of  the  number  of 
runs,  it  will  generally  become  smaller  as 
additional  runs  are  completed,  so  that  it 
would  be  increasingly  likely  to  have  a 
clear  result  as  additional  runs  are 
completed.  Nevertheless,  there  may  be 
some  cases  where  the  results  are  close 
enough  to  the  bin  boundary  that  the 
confidence  interval  still  crosses  the 
boundary  after  100  runs,  meaning  the 
true  CdA  value  could  be  slightly  above 
or  slightly  below  the  bin  boundary.  The 
regulations  will  treat  these  results  as 
passing. 

It  is  important  to  note  that,  although 
SEAs  are  directed  by  EPA,  the  actual 
testing  is  conducted  by  the 
manufacturer  at  their  chosen  facilities. 
This  minimizes  many  potential  causes 
of  test  variability,  such  as  differences  in 
test  trailers,  test  tracks,  or 


instrumentation.  Thus  confidence 
intervals  need  only  reflect  true  test -to - 
test  variability.  Also,  manufacturers 
generally  rent  facilities  for  coastdown 
testing  as  needed,  which  means  EPA 
will  need  to  provide  some  advance 
notice  to  allow  the  manufacturer  to 
reserve  the  appropriate  facility. 

In  selecting  the  original  configuration 
and  subsequent  selections,  EPA  would 
likely  consider  vehicles  with  measured 
CdA  values  near  the  top  of  the  bin  since 
they  could  be  most  the  likely  to  be  mis- 
certified  based  on  inaccurate  results. 
However,  EPA  could  select  any 
configuration.  For  subsequent  testing  if 
the  first  vehicle  fails,  manufacturers 
would  be  allowed  to  retest  the  same 
configuration  (but  not  the  same  exact 
vehicle).  EPA  believes  this  would  not 
decrease  the  risk  of  failure  for 
subsequent  vehicles,  but  could  allow  a 
manufacturer  the  opportunity  to  show 
its  design  was  actually  compliant. 

With  respect  to  confirmatory  testing, 
which  is  testing  EPA  conducts  during 
certification  rather  than  during 
production,  EPA  has  generally 


EPA-1 9-01 26-A-001 152 


ED  001620  00002750-00155 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73633 


considered  its  test  results  to  be  the 
official  test  results.  However,  we 
recognize  that  we  need  to  treat 
confirmation  of  a  manufacturer’s  Fait-aero 
differently  because  small  changes  in  its 
value  would  bespread  over  an  entire 
family.  Therefore,  EPA  is  adopting  an 
interim  provision  that  would  apply  the 
SEA  confidence  interval  approach  for 
confirmatory  testing  with  respect  to 
Fait-aero  -  EPA  would  also  attempt  to  use 
the  same  test  trailers,  test  locations,  and 
instrumentation  that  the  manufacturer. 
Nevertheless,  we  expect  to  revisit  this 
issue  in  the  future. 

(b)  Road  Grade  in  the  Drive  Cycles 

Road  grade  can  have  a  significant 
impact  on  the  overall  fuel  economy  of 
a  heavy -duty  vehicle.  Table  111-34 
shows  the  results  from  a  real  world 
evaluation  of  heavy -dutytractor- trailers 
conducted  by  Oak  Ridge  National 
Lab.318  The  study  found  that  the  impact 
of  a  mi  Id  upslope  of  one  to  four  percent 
led  to  a  decrease  in  average  fuel 
economy  from  7.33  mpg  to  4.35  mpg. 
These  results  are  as  expected  because 
vehicles  consume  more  fuel  while 
driving  on  an  upslope  than  driving  on 
a  flat  road  because  the  vehicle  needs  to 
exert  additional  power  to  overcome  the 
grade  resistance  force.319  The  amount  of 
extra  fuel  increases  with  increases  in 
road  gradient.  On  downgrades,  vehicles 
consume  less  fuel  than  on  a  flat  road. 
However,  as  shown  in  the  fuel 
consumption  results  in  Table  111-34,  the 
amount  of  increase  in  fuel  consumption 
on  an  upslope  is  greater  than  the 
amount  of  decrease  in  fuel  consumption 
on  a  downslope  which  leads  to  a  net 
increase  in  fuel  consumption.  As  an 
example,  the  data  show  that  a  vehicle 
would  use  0.3  gallons  per  mile  more 
fuel  in  a  severe  upslope  than  on  flat 
terrain,  but  only  save  0.1  gallons  of  fuel 
per  mile  on  a  severe  downslope.  In 
another  study,  Southwest  Research 
Institute  modeling  found  that  the 
addition  of  road  grade  to  a  drive  cycle 
has  an  8  to  10  percent  negative  impact 
on  fuel  economy.320 


318Oakridge  National  Laboratory.  Transportation 
Energy  Book,  Edition  33.  Table  5.10  Effect  of 
Terrain  on  Class  8  Truck  Fuel  Economy.  2014.  Last 
accessed  on  September  19,  2014  at  http:// 
eta .  orn  I.  gov/da  ta/Chap  terS.sh  tm  L 

319  ibid. 

320  Reinhart,  T.  (February  2016).  Commercial 
Medium-  and  Heavy-Duty  (MD/HD)  Truck  Fuel 
Efficiency  Technology  Study— Report  #2. 
Washington,  DC:  National  Highway  Traffic  Safety 
Ad  m i  n istration.  EPA-HQ-OAR-201 4-0827-1 623. 


Table  111-34— Fuel  Consumption 
Relative  to  Road  Grade 


Type  of  terrain 

Average 

fuel 

economy 
(miles  per 
gallon) 

Average 

fuel 

consumption 
(gallons  per 
mile) 

Severe  upslope  (>4%)  .. 

2.90 

0.34 

Mild  upsiope  (1%  to  4%) 

4.35 

0.23 

Flat  terrain  (1%  to  1%)  .. 

7.33 

0.14 

Mild  downslope  (¥4% 
to  ¥  1  %)  . 

15.11 

0.07 

Severe  downslope 
(<4%)  . 

23.50 

0.04 

in  Phase  1,  the  agencies  did  not 
include  road  grade.  However,  we 
believe  it  is  important  to  include  road 
grade  in  Phase  2  to  properly  assess  the 
value  of  technologies,  such  as 
downspeeding  and  the  integration  of  the 
engine  and  transmission,  which  were 
not  technologies  included  in  the 
technology  basis  for  Phase  1  and  are  not 
directly  assessed  by  GEM  in  its  Phase  1 
iteration.  The  addition  of  road  grade  to 
the  drive  cycles  is  consistent  with  the 
NAS  recommendation  in  the  2014  Phase 
2  First  Report.321 

The  U.S.  Department  of  Energy  and 
EPA  partnered  to  support  a  project  to 
develop  the  appropriate  road  grade 
profiles  for  the  55  mph  and  65  mph 
highway  cruise  duty  cycles  that  will  be 
used  in  the  certification  of  heavy-duty 
vehicles  to  the  Phase  2  final  GHG 
emission  and  fuel  efficiency  standards. 
The  National  Renewable  Energy 
Laboratory  (NREL)  was  contracted  to  do 
this  work  and  has  developed  a  database 
of  activity  -weighted  percent  road  grades 
representative  of  U.S.  limited -access 
highways.  To  this  end,  NREL  used  high- 
accuracy  road  grade  data  and  county - 
specific  vehicle  miles  traveled  data.  A 
report  documenting  this  NREL  work  is 
in  the  public  docket  for  these  final 
rules.322 

In  the  Phase  2  proposal,  the  agencies 
developed  an  interim  road  grade  profile 
and  provided  information  in  the  docket 
on  two  NREL-derivedroad  grade 
profiles.  The  agencies  proposed  the 
inclusion  of  an  interim  road  grade 
profile,  in  both  the  55  mph  and  65  mph 
cycles.  The  grade  profile  was  developed 
by  Southwest  Research  Institute  on  a 
12.5  mile  stretch  of  restricted -access 
highway  during  on-roadtests  conducted 
for  EPA’s  validation  of  the  Phase  2 


321  National  Academy  of  Science.  “Reducing  the 
Fuel  Consumption  and  GHG  Emissions  of  Medium- 
and  Heavy-DutyVehicles,  Phase  Two,  First 
Report.”  2014.  Recommendation  S.3  (3.6). 

322  See  NREL  Report  “EPA  Road  Grade  profiles” 
for  DOE-EPA  Interagency  Agreement  to  Refine 
Drive  Cycles  for  GHG  Certification  of  Medium -and 
Heavy -DutyVehicSes,  IA  Number  DW-89- 
92402501. 


version  of  GEM.323  The  agencies  also 
included  an  additional  road  grade 
profile  as  part  of  the  Notice  of  Data 
Availability  (81  FRat  10825).  The 
agencies  sought  comment  on  al  I  of  the 
road  grade  profiles. 

Cummins  supported  the  development 
of  road  grade  and  stated  that  the 
proposed  road  grade  with  ±2  percent 
did  not  reflect  their  assessment  of  the 
distribution  of  North  American  roads 
with  a  distribution  of  road  grades  of  ±6 
percent.  ACEEE  supported  inclusion  of 
road  grade.  Daimler,  Navistar,  EMA, 
Volvo,  and  Eaton  commented  that  the 
road  grade  profile  presented  in  the 
NOD  A  were  too  steep  and  did  not 
represent  real  world  driving.  Their 
primary  concern  was  related  to  the 
fraction  of  time  the  engine  spent  at  full 
load  for  various  vehicle  configurations. 
According  to  the  manufacturers,  the 
road  grade  cycle  presented  in  GEM  in 
the  NODA  spent  too  high  of  a  fraction 
of  time  at  full  load. 

After  considering  the  road  grade 
profile  comments  and  using  the  NREL 
database,  the  agencies  have 
independently  developed  a  road  grade 
profile  for  the  final  rules  for  use  in  the 
55  mph  and  65  mph  highway  cruise 
duty  cycles  for  the  Phase  2  final 
rulemaking.  While  based  on  the  same 
road  grade  database  generated  by  NREL 
for  U.S.  restricted -accesshigh ways,  its 
design  is  predicated  on  a  different 
approach.  The  development  of  this 
profile  is  documented  in  the  RIA 
Chapter  3.4.2. 1.  The  road  grade  in  the 
final  rules  includes  a  stretch  with  zero 
percent  grade  and  lower  peak  grades 
than  the  profile  presented  in  the  NODA. 
The  minimum  grade  in  the  final  cycle 
is  -5  percent  and  the  maximum  grade  is 
5  percent.  The  cycle  spends  46  percent 
of  the  distance  in  grades  of  ±  0.5 
percent.  Overall,  the  cycle  spends 
approximately  66  percent  of  the  time  in 
relatively  fiat  terrain  with  road  gradients 
of  ±  1  percent.  A  detailed  discussion  of 
the  road  grade  profile  is  included  in  RIA 
Chapter  3.4.2. 1. 

(c)  Heavy- HauiProvisions 

The  agencies  proposed  that  heavy - 
haul  tractors  demonstrate  compliance 
with  the  standards  using  the  day  cab 
drive  cycle  weightings  of  19  percent 
transient  cycle,  17  percent  55  mph 
cycle,  and  64  percent  65  mph  cycle.  We 
also  proposed  that  GEM  simulates  the 
heavy -haul  tractors  with  a  payload  of  43 


323  Southwest  Research  institute.  “GEM 
Validation Technical  Research  Workshop 
supporting  EPA  and  NHTSA  Phase  2  Standards  for 
MD/HD  Greenhouse  Gas  and  Fuel  Efficiency — 
December  1 0  and  1 1 ,  2014.  Can  be  accessed  at 
h  ttp  ://www3.  epa .  gov/otaq/clima  te/regs-hea  vy- 
duty.htm. 
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tons  and  a  total  tractor,  trailer,  and 
payload  weight  of  1 18,500  lbs.  In 
addition,  we  proposed  that  the  engines 
installed  in  heavy -haul  tractors  meet  the 
tractor  engine  standards  included  in  40 
CFR  1036.108.  We  welcomed  comments 
on  these  specifications. 

Volvo  does  not  agree  with  the 
proposal  that  the  engine  installed  in  a 
heavy -hau (tractor  must  meet  the  tractor 
engine  standard  defined  in  40  CFR 
1036.108.  As  discussed  below  in 
Section  ill.E.2.i,  we  have  modified  40 
CFR  1037.601(a)(1)  in  this  final 
rulemaking  to  remove  the  prohibition  of 
using  vocational  engines  in  tractors. 

(d)  Weight  Reduction 

In  Phase  1 ,  the  agencies  adopted 
regulations  that  provided  manufacturers 
with  the  ability  to  use  GEM  to  measure 
emission  reduction  and  reductions  in 
fuel  consumption  resulting  from  use  of 
high  strength  steel  and  aluminum 
components  for  weight  reduction,  and 
to  do  so  without  the  burden  of  entering 
the  curb  weight  of  every  tractor 
produced.  We  treated  such  weight 
reduction  in  two  ways  in  Phase  1  to 
account  for  the  fact  that  combination 
tractor- trailersweigh-outapproximateiy 
one-thirdof  the  time  and  cube-out 
approximately  two-thirdsof  the  time. 
Therefore,  one-thirdof  the  weight 
reduction  is  added  payload  in  the 
denominator  while  two-thirdsof  the 
weight  reduction  is  subtracted  from  the 
overall  weight  of  the  vehicle  in  GEM. 
See  76  FR  57153.  The  agencies  also 
allowed  manufacturers  to  petition  for 
off-cyclecredits  for  components  not 
measured  in  GEM. 

NHTSA  and  EPA  proposed  to  carry 
the  Phase  1  treatment  of  weight 
reduction  into  Phase  2.  That  is,  these 
types  of  weight  reduction,  although  not 
part  of  the  agencies’  technology 
packages  for  the  final  standards,  can 
still  be  recognized  in  GEM  up  to  a  point, 
in  addition,  the  agencies  proposed  to 
add  additional  thermoplastic 
components  to  the  weight  reduction 
table.  The  thermoplastic  component 
weight  reduction  values  were  developed 
in  coordination  with  SAB1C,  a 
thermoplastic  component  supplier. 

Also,  in  Phase  2,  we  proposed  to 


recognize  the  potential  weight  reduction 
opportunities  in  the  powertrain  and 
drivetrain  systems  as  part  of  the  vehicle 
inputs  into  GEM.  Therefore,  we  believe 
it  is  appropriate  to  also  recognize  the 
weight  reduction  associated  with  both 
smaller  engines  and  6x2  axles.324  We 
welcomed  comments  on  all  aspects  of 
weight  reduction.  80  FR  40249. 

Several  organizationssuggested 
changes  to  specific  weights  proposed  in 
the  NPRM.  The  Aluminum  Association 
cited  several  additional  advancements 
in  the  aluminum  industry  and  stated 
that  the  proposed  table  is  appropriate 
when  these  components  are  considered 
for  substitution  on  an  individual  basis. 
Aluminum  Association  also  asked  the 
agencies  to  add  a  500  pound  weight 
reduction  for  switching  from  steel  to 
aluminum  tractor  cabs,  among  other 
components.  Meritor  supported  the 
inclusion  and  expansion  of  the  weight 
reduction  technologies  in  the  NPRM. 
Meritor  suggested  the  aluminum  carriers 
illustrate  consistent  weight  reductions 
of  60  pounds  for  the  rear- front- drive 
axle,  35  pounds  for  the  rear- rear -drive 
axle  and  therefore  95  pounds  for  the 
tandem.  Based  on  their  data,  Meritor 
recommends  that  a  42  pound  weight 
savings  be  credited  per  tractor  for  using 
High-Strengthsteel  drums  on  the  steer 
(non-drive)axle  and  74  pound  per 
vehicle  for  6x4  drive  axle  applications. 
Meritor  anticipates  the  availability  of  an 
aluminum  version  of  a  brake  bracket  in 
the  timeframe  of  the  regulation  which 
will  provide  a  calculated  per  vehicle 
weight  savings  of  36  pounds  for  a  6x4 
configuration.  Meritor  believes  that 
weight  savings  should  be  credited  for 
the  use  of  single- piecedrivelines  in 
excess  of  86"  because  today,  most 
drivelines  in  excess  of  86"  are  two  piece. 
American  iron  and  Steel  institute 
commented  that  light  weight  values  for 
high  strength  steel  should  be  adjusted 
upward  in  the  FRM,  citing  light  duty 
vehicle  weight  reduction  approaches 
using  high  strength  steel  and  saying 
these  improvements  should  apply  to  the 
heavy -dutysector  as  well.  Daimler 
commented  that  increased  credit  should 
be  given  to  hoods  and  fairings  for  the 
difference  between  steel  and 
thermoplastic,  but  no  specific  values 


were  provided.  PACCAR  recommends 
that  the  agencies  broaden  the  definition 
of  “composite”  to  include  materials 
other  than  thermoplastics,  including 
thermoplastics,  thermosets,  and  fiber 
reinforced  plastics. 

Some  organizations  commented 
against  including  some  or  all  light¬ 
weight  components  for  compliance  with 
the  tractor  standards.  American  Iron  and 
Steel  Institute  commented  against  the 
inclusion  of  any  light-weight 
components  as  a  compliance 
mechanism  for  tractors  unless  improved 
technical  data  to  support  the  weight 
saving  values  are  used.  Daimler 
commented  that  the  weight  reduction 
values  for  engines  less  than  15  liters  are 
arbitrary.  Allison  commented  that  the 
agencies  should  establish  weight 
penalties  for  components  that  increase 
weight,  and  they  used  the  example  of 
MT/AMT  with  countershaft 
architectures. 

We  have  expanded  the  list  of  weight 
reduction  technologies  for  some  steel 
and  aluminum  components  for  the  final 
rule  based  on  information  provided  in 
the  comments.  We  did  not  adopt  weight 
reduction  values  for  some  components, 
such  as  an  axle  carrier,  because  we  are 
not  confident  that  this  is  not  double 
counting  the  weight  reduction  of  the 
axles  already  provided  in  the 
regulations.  We  also  did  not  adopt 
weight  reduction  values  for  technologies 
still  in  development,  such  as  aluminum 
brake  brackets.  The  agencies  are  not 
finalizing  a  weight  penalty  for  any 
components  since  this  would  require 
detailed  information  on  conventional 
and  light- weighttractor  components  to 
establish  a  baseline  and  the  weight 
reduction  potential  for  each  component. 
In  addition,  we  are  not  broadening  the 
definition  of  composite  at  this  time  to 
include  materials  other  than 
thermoplastics  because  the  specific 
weight  reduction  values  in  the  table  are 
specific  to  thermoplastics.  We  are 
adopting  the  values  listed  in  Table  111- 
35  and  Table  111-36  and  making  them 
available  upon  promulgation  of  the  final 
Phase  2  rules  (i.e.,  available  even  under 
Phase  1).  Additional  weight  reduction 
would  be  evaluated  as  a  potential  off- 
cycle  credit. 


Table  111-35— Phase  2  Weight  Reduction  Technologies  for  Tractors 


Weight  reduction  technology 

Weight  reduction 

Wide-Based  Single  Drive  Tire  with: 

Steel  Wheel  . 

Aluminum  Wheel/Aluminum  Alloy  Wheel  . 

84  lbs.  per  wheel/tire  set. 

147  lbs.  per  wheel/tire  set. 

324  North  American  Councii  for  Freight 
Efficiency.  “Confidence  Findings  on  the  Potentiai  of 
6x2  Axles.”  2014.  Page  16. 
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Table  111-35— Phase  2  Weight  Reduction  Technologies  for  Tractors— Continued 


Weight  reduction  technology 


Weight  reduction 


Wide-Based  Single  Trailer  Tire  with: 

Steel  Wheel  . 

Aluminum  Wheel/Aluminum  Alloy  Wheel 
Steer  Tire  or  Dual  Wide  Drive  Tire  with: 

High  Strength  Steel  Wheel  . 

Aluminum  Wheel/Aluminum  Alloy  Wheel 


84  lbs.  per  wheel/tire  set. 
131  lbs.  per  wheel/tire  set. 

8  lbs.  per  wheel. 

25  lbs.  per  wheel. 


Weight  reduction  technologies 


Door  (per  door)  . 

Roof  (per  vehicle)  . 

Cab  rear  wall  (per  vehicle)  . 

Cab  floor  (per  vehicle)  . 

Hood  (per  vehicle)  . 

Hood  Support  Structure  (per  vehicle)  . 

Hood  and  Front  Fender  (per  vehicle)  . 

Day  Cab  Roof  Fairing  (per  vehicle)  . 

Sleeper  Cab  Roof  Fairing  (per  vehicle)  . 

Aerodynamic  Side  Extender  (per  vehicle)  . 

Fairing  Support  Structure  (per  vehicle)  . 

instrument  Panel  Support  Structure  (per  vehicle)  . 

Brake  Drums — Drive  (per  4)  . 

Brake  Drums — Non  Drive  (per  2)  . 

Frame  Rails  (per  vehicle)  . 

Crossmember — Cab  (per  vehicle)  . 

Crossmember — Suspension  (per  vehicle)  . 

Crossmember — Non  Suspension  (  per  3)  . 

Fifth  Wheel  (per  vehicle)  . 

Radiator  Support  (per  vehicle)  . 

Fuel  Tank  Support  Structure  (per  vehicle)  . 

Steps  (per  vehicle) . 

Bumper  (per  vehicle)  . 

Shackles  (per  vehicle)  . 

Front  Axle  (per  vehicle)  . 

Suspension  Brackets,  Hangers  (per  vehicle)  . 

Transmission  Case  (per  vehicle)  . 

Clutch  Housing  (per  vehicle)  . 

Drive  Axle  Hubs  (per  4)  . 

Non  Drive  Front  Hubs  (per  2) . 

Single  Piece  Driveline  (for  drivelines  longer  than  86") 

Driveshaft  (per  vehicle) . 

Transmission/Clutch  Shift  Levers  (per  vehicle)  . 


Steel 

(lb.) 


Aluminum 

weight 

reduction 

(ib.) 

High 
strength 
steel  weight 
reduction 
(Ib.) 

Thermoplastic 

weight 

reduction 

(ib.) 

20 

6 

60 

18 

49 

16 

56 

18 

55 

17 

15 

3 

65 

18 

75 

20 

40 

10 

35 

6 

5 

1 

140 

74 

60 

42 

440 

87 

15 

5 

25 

6 

15 

5 

100 

25 

20 

6 

40 

12 

35 

6 

33 

10 

10 

3 

60 

15 

100 

30 

50 

12 

40 

10 

80 

20 

40 

5 

63 

43 

20 

5 

20 

4 

Table  Mi-36— Phase  2  Weight  Re¬ 
duction  Values  for  Other  Com¬ 
ponents 


Weight  reduction  technology 

Weight 

reduction 

(Ib) 

6x2  axle  configuration  in  tractors 

300 

4x2  axle  configuration  in  Class  8 

tractors  . 

300 

Tractor  engine  with  displacement 

less  than  14.0L  . 

325  300 

(e)GEM  inputs 

The  agencies  proposed  to  continue  to 
require  the  Phase  1  GEM  inputs  for 


325  Kenworth.  “Kenworth  T680  with  PACCAR 
MX-13  Engine  Lowers  Costs  for  Oregon  Open -Deck 
Carrier.”  Last  viewed  on  December  16,  2014  at 
http://www.kenworth.com/news/news-reieases/ 
2013/decem  ber/t680-cotc.  aspx. 


tractors  in  Phase  2.  These  inputs 
include  the  following: 

•  Steer  tire  rolling  resistance, 

•  Drive  tire  rolling  resistance, 

•  Coefficient  of  Drag  Area, 

•  Idle  reduction, 

•  Weight  reduction,  and 

•  Vehicle  Speed  Limiter 

As  discussed  above  in  Section  li.C 
and  HLD,  there  are  several  additional 
inputs  that  we  are  adopting  for  Phase  2. 
The  majority  of  these  new  inputs  are  the 
same  as  proposed,  with  the  addition  of 
two  new  optional  inputs  to  account  for 
transmission  and  axle  efficiency 
improvements  in  response  to  comments. 
The  new  GEM  inputs  for  Phase  2 
include  the  following: 

•  Engine  information  including 
manufacturer,  model,  combustion  type, 
fuel  type,  family  name,  and  calibration 
identification, 


•  Engine  steady  state  and  cycle 
average  fuel  maps, 

•  Engine  full- loadtorque  curve, 

•  Engine  motoring  curve, 

•  Transmission  information  including 
manufacturer  and  model, 

•  Transmission  type, 

•  Transmission  gear  ratios, 

•  Transmission  loss  map  (optional), 

•  Drive  axle(s)  ratio, 

•  Axle  power  loss  map  (optional), 

•  Tire  size  (revolutions  per  mile)  for 
drive  tires,  and 

•  Other  technology  inputs. 

(f)  Vehicle  Speed  Limiter  Provisions 

The  agencies  received  comments 
during  the  development  of  Phase  1  that 
the  Clean  Air  Act  provisions  to  prevent 
tampering  (CAA  section  203(a)(3)(A))  of 
vehicle  speed  limiters  and  extended  idle 
reduction  technologies  would  prohibit 
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their  use  for  demonstrating  compliance 
with  the  Phase  1  standards.  In  Phase  1, 
the  agencies  adopted  provisions  to 
allow  for  discounted  credits  for  idle 
reduction  technologies  that  allowed  for 
override  conditions  and  expiring  engine 
shutdown  systems  (see  40  CFR 
1037.660).  Similarly,  the  agencies 
adopted  provisions  to  allow  for  “soft 
top”  speeds  and  expiring  vehicle  speed 
limiters,  and  we  did  not  propose  to 
change  those  provisions  (see  40  CFR 
1037.640).  However,  as  we  developed 
Phase  2,  we  understood  that  the 
concerns  still  exist  that  the  ability  for  a 
tractor  manufacturer  to  reflect  the  use  of 
aVSL  in  its  compliance  determination 
may  be  constrained  by  the  demand  for 
flexibility  in  the  use  of  VSLs  by  the 
customers.  The  agencies  welcomed 
suggestions  on  how  to  close  the  gap 
between  the  provisions  that  would  be 
acceptable  to  the  industry  while 
maintaining  our  need  to  ensure  that 
modifications  do  not  violate  section 
203(a)(3)(A).  We  requested  comment  on 
potential  approaches  which  would 
enable  a  feedback  mechanism  between 
the  vehicle  owner/fleet  that  would 
provide  the  agencies  the  assurance  that 
the  benefits  of  the  VSLs  will  be  seen  in 
use  but  would  also  provide  the  vehicle 
owner/fieet  the  flexibility  they  may 
need  during  in-useoperation.  More 
generally,  in  our  discussions  with 
several  trucking  fleets  and  with  the 
American  Trucking  Associations,  an 
interest  w as  expressed  by  the  fleets  if 
there  was  a  means  by  which  they  could 
participate  in  the  emissions  credit 
transactions  that  are  currently  limited  to 
the  directly  regulated  truck 
manufacturers.  VSLs  were  an  example 
technology  that  fleets  and  individual 
owners  can  order  for  a  new  build  truck, 
and  for  which,  from  the  fleets’ 
perspective,  the  truck  manufacturers 
receive  emission  credits.  The  agencies 
did  not  have  a  specific  suggestion  in  the 
Phase  2  NPRM  or  a  position  on  the 
request  from  the  American  Trucking 
Association  and  its  members,  but  we 
requested  comment  on  whether  or  not  it 
is  appropriate  to  allow  owners  to 
participate  in  the  overall  compliance 
process  for  the  directly  regulated 
parties,  if  such  a  thing  is  allowed  under 
the  two  agencies’  respective  statutes, 
and  what  regulatory  provisions  would 
be  needed  to  incorporate  such  an 
approach.  80  FR  40250. 

The  agencies  received  comments 
regarding  VSLs.  AT  A  commented  that 
the  agencies  should  recognize  in  GEM 
VSLs  set  at  speeds  less  than  the  speed 
limit  mandated  if  a  rule  is  adopted  by 
NHTSA  and  FMCSA.  ATA  also 
suggested  that  the  agencies  should 


explore  ways  of  incorporating  the  in-use 
benefits  being  derived  from  VSLs,  such 
as  allowing  manufacturers  to  accept  a 
purchaser’s  commitment  to  establish  a 
maximum  limited  speed,  as  opposed  to 
the  tamper-proofoption,  when 
acknowledged  and  affirmed  on  a 
vehicle’s  purchase  agreement.  ATA  also 
suggested  that  the  agencies  allow 
manufacturers  to  adjust  VSLs  at  the  end 
of  a  vehicle’s  lease  or  trade- inand  allow 
the  creation  of  deficits  or  credits  if  such 
adjustments  affect  the  initial  VSL 
effectiveness  that  was  generated  and 
allow  trucking  companies  to  adjust 
maximum  speeds  if  company  policies 
change  during  the  ownership  cycle  with 
corresponding  adjustment  to 
manufacturer  credits.  CARB  stated  it  is 
not  clear  what  fleet  owners  would  do 
with  Phase  2  credits  and  allowing  fleet 
owners  to  garner  such  credits  would 
unnecessarily  complicate 
implementation  and  enforcement  of  the 
Phase  2  program.  As  a  result,  CARB  staff 
recommends  not  including  owners  in 
emission  credit  transactions  for  VSL 
installation.  Daimler  suggested  that  they 
report  in  their  270  day  end  of  year 
report  the  number  of  VSLs  that  remain 
active.  Daimler  recommends  that  the 
agencies  provide  in  GEM  reduced 
effectiveness  for  non -regulatory VSLs  in 
proportion  to  the  fraction  of  non  - 
regulatory  ones  that  remained  unaltered, 
based  upon  their  study  of  their  database. 
Volvo  commented  that  approximately 
15  percent  of  tractors  built  over  2013- 
201 5  were  shipped  with  their 
programmable  road  speed  limiters  set  at 
less  than  65  mph  from  the  factory  and 
47  percent  were  reported  in  use  with  the 
same  setting,  even  during  a  period  of 
very  low  fuel  prices.  Volvo  Group 
requests  that  the  agencies  consider 
providing  an  effectiveness  value  in  GEM 
for  reprogrammable  speed  limiters  set  at 
the  factory  at,  or  below  65  mph.  UPS 
commented  that  instead  of  tamperproof 
VSLs,  they  would  support  a  regulatory 
approach  in  which  the  fleet  owner  can 
adjust  speed  settings,  but  only  if 
certified  personnel  make  these  changes 
and  their  activities  within  the  EClVIs 
are  trackabie  and  fully  accountable  to 
proper  authorities. 

The  agencies  considered  the 
comments  and  the  compliance  burden 
associated  with  the  suggestions.  The 
agencies  also  considered  DOT’S 
upcoming  actions  with  respect  to 
mandatory  vehicle  speed  limiters  for 
heavy -dutytrucks.  The  existing  Phase  1 
VSL  flexibilities  provide  opportunities 
for  manufacturers  to  use  VSL  as  a 
technology  in  GEM  while  still  allowing 
the  settings  to  change  after  an 
“expiration”  time  determined  by  the 


manufacturer.  At  this  time,  we  believe 
that  the  Phase  1  flexibilities  sufficiently 
balance  the  desire  to  encourage 
technologies  that  reduce  GHG  emissions 
and  fuel  consumption  while  minimizing 
the  compliance  burden  of  trying  to 
accommodate  changes  throughout  the 
useful  life  of  the  vehicle.  Therefore,  the 
agencies  are  not  adopting  any  new  VSL 
provisions  for  Phase  2  and  the  Phase  1 
provisions  will  continue  (see  40  CFR 
1037.640). 

(g)  Emission  Control  Labels 

The  agencies  consider  it  crucial  that 
authorized  compliance  inspectors  are 
able  to  identify  whether  a  vehicle  is 
certified,  and  if  so  whether  it  is  in  its 
certified  condition.  To  facilitate  this 
identification  in  Phase  1,  EPA  adopted 
labeling  provisions  for  tractors  that 
included  several  items.  The  Phase  1 
tractor  label  must  include  the 
manufacturer,  vehicle  identifier  such  as 
the  Vehicle  Identification  Number 
(VIN),  vehicle  family,  regulatory 
subcategory,  date  of  manufacture, 
compliance  statements,  and  emission 
control  system  identifiers  (see  40  CFR 
1037.135).  In  Phase  1,  the  emission 
control  system  identifiers  are  limited  to 
vehicle  speed  limiters,  idle  reduction 
technology,  tire  rolling  resistance,  some 
aerodynamic  components,  and  other 
innovative  and  advanced  technologies. 

The  number  of  emission  control 
systems  for  greenhouse  gas  emissions  in 
Phase  2  has  increased  significantly.  For 
example,  all  aspects  of  the  engine 
transmission  and  drive  axle;  accessories; 
tire  radius  and  rolling  resistance;  wind 
averaged  drag;  predictive  cruise  control; 
idle  reduction  technologies;  and 
automatic  tire  inflation  systems  are 
controls  that  can  be  evaluated  on -cycle 
in  Phase  2  (/'.e.  these  technologies’ 
performance  can  now  be  input  to  GEM), 
but  could  not  be  in  Phase  1 .  Due  to  the 
complexity  in  determining  greenhouse 
gas  emissions  as  in  Phase  2,  the  agencies 
do  not  believe  that  we  can 
unambiguously  determine  whether  or 
not  a  vehicle  is  in  a  certified  condition 
through  simply  comparing  information 
that  could  be  made  avai  table  on  an 
emission  control  label  with  the 
components  installed  on  a  vehicle. 
Therefore,  EPA  proposed  to  remove  the 
requirement  to  include  the  emission 
control  system  identifiers  required  in  40 
CFR  1037.135(c)(6) and  in  Appendix  111 
to  40  CFR  part  1037  from  the  emission 
control  labels  for  vehicles  certified  to 
the  Phase  2  standards.  However,  the 
agencies  requested  comment  on  the 
appropriate  content  that  would  properly 
balance  the  need  to  limit  label  content 
with  the  interest  in  providing  the  most 
useful  information  for  inspectors  to 
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confirm  that  vehicles  have  been 
properly  built.  The  agencies  received 
comments  on  the  emission  control 
labels.  Navistar  supported  the 
elimination  of  the  emission  control 
information  from  the  vehicle  GHG  label. 
After  considering  the  comments,  EPA  is 
finalizing  the  proposed  tractor  labeling 
requirements.  Nevertheless,  as 
described  below  we  remain  interested  in 
finding  a  better  approach  for  labeling. 

Under  the  agencies1  existing 
authorities,  manufacturers  must  provide 
detailed  build  information  for  a  specific 
vehicle  upon  our  request.  Our 
expectation  is  that  this  information 
should  be  available  to  us  via  email  or 
other  similar  electronic  communication 
on  a  same-  day  basis,  or  within  24  hours 
of  a  request  at  most.  The  agencies  have 
started  to  explore  ideas  that  would 
provide  inspectors  with  an  electronic 
method  to  identify  vehicles  and  access 
on- linedatabases  that  would  list  all  of 
the  engine-specificand  vehicle-specific 
emissions  control  system  information. 
We  believe  that  electronic  and  Internet 
technology  exists  today  for  using  scan 
tools  to  read  a  bar  code  or  radio 
frequency  identification  tag  affixed  to  a 
vehicle  that  could  then  lead  to  secure 
on  -  lineaccess  to  a  database  of 
manufacturers’  detailed  vehicle  and 
engine  build  information.  Our 
exploratory  work  on  these  ideas  has 
raised  questions  about  the  level  of  effort 
that  would  be  required  to  develop, 
implement  and  maintain  an  information 
technology  system  to  provide  inspectors 
real-timeaccess  to  this  information.  We 
have  also  considered  questions  about 
privacy  and  data  security.  We  requested 
comment  on  the  concept  of  electronic 
labels  and  database  access,  including 
any  available  information  on  similar 
systems  that  exist  today  and  on  burden 
estimates  and  approaches  that  could 
address  concerns  about  privacy  and  data 
security.  Based  on  new  information  that 
we  receive,  we  stated  in  the  NPRM  that 
we  may  consider  initiating  a  separate 
rulemaking  effort  to  propose  and  request 
comment  on  implementing  such  an 
approach. 

(h)  End  of  Year  Reports 

In  the  Phase  1  program, 
manufacturers  participating  in  the  ABT 
program  provided  90  day  and  270  day 
reports  to  EPA  and  NHTSA  after  the  end 
of  the  model  year.  The  agencies  adopted 
two  reports  for  the  initial  program  to 
help  manufacturers  become  familiar 
with  the  reporting  process.  For  the  HD 
Phase  2  program,  the  agencies  proposed 
to  simplify  reporting  such  that 
manufacturers  would  only  be  required 
to  submit  the  final  report  90  days  after 
the  end  of  the  model  year  with  the 


potential  to  obtain  approval  for  a  delay 
up  to  30  days.  We  requested  comments 
on  this  approach.  EM  A,  PACCAR, 
Navistar,  Daimler,  and  Cummins 
recommended  keeping  the  270  day 
report  to  allow  sufficient  time  after  the 
production  period  is  completed.  We  are 
accordingly  keeping  both  the  90  day  and 
270  day  reports,  with  the  ability  of  the 
agencies  to  waive  the  90  day  report. 

(i)  Other  Compliance  Provisions 

In  Phase  2,  the  agencies  are  adopting 
provisions  to  evaluate  the  performance 
of  the  engine,  transmission,  and 
drivetrain  in  determining  compliance 
with  the  Phase  2  tractor  standards.  With 
the  inclusion  of  the  engine’s 
performance  in  the  vehicle  compliance, 
EPA  proposed  to  modify  the  prohibition 
to  introducing  into  U.S.  commerce  a 
tractor  containing  an  engine  not 
certified  for  use  in  tractor  (see  proposed 
40  CFR  1037.601(a)(1)).  During 
development  of  the  Phase  2  NPRM,  we 
no  longer  saw  the  need  to  prohibit  the 
use  of  vocational  engines  in  tractors 
because  the  performance  of  the  engine 
would  be  appropriately  reflected  in 
GEM.  We  welcomed  comments  on 
removing  this  prohibition. 

The  agencies  received  comments 
supporting  the  proposed  approach. 
PACCAR  supports  removing  the 
prohibition  on  the  installation  of 
vocational  engines  into  tractors  where 
these  engines  are  appropriate  for  the 
customer’s  application.  Daimler  agreed 
with  the  proposal  that  with  the  engine 
properly  represented  in  GEM,  there  is 
less  need  for  the  prohibition  on 
vocational-onlycertified  engines  in 
tractorsand  that  the  true  in-vehicle 
emissions  are  represented  by  the  full  - 
vehicle  standard.  Accordingly,  we  are 
modifying  40  CFR  1037.601(a)(1)  in  this 
final  rulemaking  to  remove  the 
prohibition  of  using  vocational  engines 
in  tractors. 

The  agencies  also  proposed  to  change 
the  compliance  process  for 
manufacturers  seeking  to  use  the  off¬ 
road  exclusion.  During  the  Phase  1 
program,  manufacturers  realized  that 
contacting  the  agencies  in  advance  of 
the  model  year  was  necessary  to 
determine  whether  vehicles  would 
qualify  for  exemption  and  need 
approved  certificates  of  conformity.  The 
agencies  found  that  the  petition  process 
allowed  at  the  end  of  the  model  year 
was  not  necessary  and  that  an  informal 
approval  during  the  precertification 
period  was  more  effective.  Therefore, 
NHTSA  proposed  to  remove  its  off -road 
petitioning  process  in  49  CFR  535.8  and 
EPA  proposed  to  add  requirements  for 
informal  approvals  in  40  CFR  1037.610. 
The  agencies  did  not  receive  any 


comments  regarding  the  petition 
process.  We  are  adopting  the  Phase  2 
provisions  as  proposed. 

In  Phase  1  and  as  proposed  in  Phase 
2,  the  agencies  allow  manufacturers  to 
certify  vehicles  into  a  higher  service 
class.  No  credits  can  be  generated  from 
vehicles  certified  to  the  higher  service 
class,  but  any  deficit  produced  must  be 
offset  by  credits  generated  from  other 
vehicles  within  the  higher  service  class. 
Though  the  agencies  did  not  propose 
any  changes,  we  received  comments  on 
the  treatment  of  4x2  tractors.  EM  A  and 
the  manufacturers  suggest  that  tractors 
with  a  4x2  axle  configuration  and  a 
heavy  heavy -dutyengine  should  be 
classified  as  a  Class  8  tractor  regardless 
of  GVWRand  be  included  in  the  Class 
8  averaging  set.  Navistar  and  EM  A 
stated  that  these  vehicles  are  typically 
purchased  to  pull  multiple  trailers,  even 
though  the  GVWR  is  less  than  33,000 
pounds.  In  the  agencies’  assessment,  we 
agree  with  the  manufacturers  that  these 
vehicles  resemble  Class  8  work  and  due 
to  the  higher  useful  life  requirements, 
we  are  adopting  provisions  into  the 
Phase  2  regulations  that  gives  all 
manufacturers  the  option  to  classify 
Class  7  tractors  with  4x2  axle 
configurations  as  Class  8  tractors. 

(j)  Chassis  Dynamometer  Testing 
Requirement 

The  agencies  foresee  the  need  to 
continue  to  track  the  progress  of  the 
Phase  2  program  throughout  its 
implementation.  As  discussed  in 
Section  II,  the  agencies  expect  to 
evaluate  the  overall  performance  of 
tractors  with  the  GEM  results  provided 
by  manufacturers  through  the  end  of 
year  reports.  However,  we  also  need  to 
continue  to  have  confidence  in  our 
simulation  tool,  GEM,  as  the  vehicle 
technologies  continue  to  evolve. 
Therefore,  EPA  proposed  that  the 
manufacturersconduct  annual  chassis 
dynamometer  testing  of  three  sleeper 
cab  tractors  and  two  day  cab  tractors 
and  provide  the  data  and  the  GEM  result 
from  each  of  these  tractor  configurations 
to  EPA  (see  40  CFR  1037.665).  80  FR 
40251.  We  requested  comment  on  the 
costs  and  efficacy  of  this  data 
submission  requirement. 

In  response,  the  agencies  received 
mixed  comments  supporting  and  raising 
concerns  about  the  proposed  chassis  test 
requirements.  ACEEE  and  ICCT 
supported  the  proposal  to  conduct 
annual  chassis  testing  to  verify  the 
relative  reductions  simulated  in  GEM 
and  suggested  that  the  results  be 
provided  to  the  public.  UCS  supported 
the  proposal,  similar  to  ACEEE  and 
ICCT,  with  the  additional  suggestion  to 
conduct  an  over  the  road  testing  of 


EPA-1 9-01 26-A-0011 57 


ED  001620  00002750-00160 


EPA-HQ-201 8-002121  Production  Set  #2 


73638  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


select  vehicles  under  real  world 
conditions.  EMA,  Daimler,  Volvo, 
PACCAR,  and  Navistar  commented  that 
they  support  auditing,  but  the  proposed 
chassis  testing  is  burdensome  with  few 
facilitiesavailableand  will  not  achieve 
the  agencies’  stated  goal  of  validating 
GEM’s  measure  trends  in  the  real  world. 
Daimler  and  Navistar  also  stated  that 
chassis  dyno  testing  cannot  replicate  the 
real-woridconditions  for  many 
technologies,  such  as  tire  pressure 
monitoring  systems,  intelligent  coasting 
on  grades,  predictively  adjusting  vehicle 
speed  on  hills,  adapting  ride  height  at 
speed,  using  advanced  cooling  system 
controls,  etc.  Volvo  raised  concerns 
about  the  chassis  test  results  due  to 
driver  variability,  accessory  loads,  and 
the  need  to  simulate  road  loads  that 
comprise  around  90  percent  of  the 
vehicle  load  in  tractor  cycles.  Volvo  and 
Daimler  noted  that  without  separate 
tests  to  quantify  the  aerodynamics  and 
rolling  resistance,  which  accounts  for  a 
significant  majority  of  the  vehicle 
losses,  the  chassis  test  essentially  only 
evaluates  the  powertrain  and  therefore 
recommended  powertrain  testing  for 
this  purpose  over  a  chassis  test.  The 
manufacturer’s  suggested  that  EPA 
conduct  the  testing  or  work 
collaboratively  to  develop  an  in-use 
research  program.  Navistar  commented 
that  if  the  provision  remains  for  the 
final  rule,  then  it  be  limited  to  one 
vehicle  in  2021 , 2024,  and  2027  model 
year.  Navistar  also  suggested  that  the 
final  requirements  do  not  include  the 
proposed  measurement  of  gaseous 
emissions  due  to  the  additional  cost 
burden. 

After  consideration  of  the  comments, 
the  agencies  are  requiring  tractor 
manufacturers  to  annually  chassis  test 
five  production  vehicles  over  the  GEM 
cycles  to  verify  that  relative  reductions 
simulated  in  GEM  are  being  achieved  in 
actual  production.  See  40  CFR  1037.665. 
We  do  not  expect  absolute  correlation 
between  GEM  results  and  chassis 
testing.  GEM  makes  many  simplifying 
assumptions  that  do  not  compromise  its 
usefulness  for  certification,  but  do  cause 
it  to  produce  emission  rates  different 
from  what  would  be  measured  during  a 
chassis  dynamometer  test.  Given  the 
limits  of  correlation  possible  between 
GEM  and  chassis  testing,  we  would  not 
expect  such  testing  to  accurately  reflect 
whether  a  vehicle  was  compliant  with 
the  GEM  standards.  Therefore,  we  are 
not  applying  compliance  liability  to 
such  testing.  Rather,  this  testing  will  be 
for  informational  purposes  only. 
However,  we  do  expect  there  to  be 
correlation  in  a  relative  sense.  Vehicle 
to  vehicle  differences  showing  a  10 


percent  improvement  in  GEM  should 
show  a  similar  percent  improvement 
with  chassis  dynamometer  testing. 
Nevertheless,  manufacturers  will  not  be 
subject  to  recall  or  other  compliance 
actions  if  chassis  testing  did  not  agree 
with  the  GEM  results  on  a  relative  basis. 
Rather,  the  agencies  will  continue  to 
evaluate  in -usecomp fiance  by  verifying 
GEM  inputs  and  testing  in-useengines. 
(Note  that  NTE  standards  for  criteria 
pollutants  may  apply  for  some  portion 
of  the  test  cycles.) 

EPA  believes  this  chassis  test  program 
is  necessary  because  of  our  experience 
implementing  regulations  for  heavy- 
duty  engines.  In  the  past,  manufacturers 
have  designed  engines  that  have  much 
lower  emissions  on  the  duty  cycles  than 
occur  during  actual  use.  The  recent 
experience  with  Volkswagen  is  an 
unfortunate  instance.  By  using  this 
simple  test  program,  we  hope  to  be  able 
to  identify  such  issues  earlier  and  to 
dissuade  any  attempts  to  design  solely 
to  the  certification  test.  We  also  expect 
the  results  of  this  testing  to  help  inform 
the  need  for  any  further  changes  to 
GEM. 

As  already  noted  in  Section  II.B.(I),  it 
can  be  expensive  to  build  chassis  test 
cells  for  certification.  However,  EPA  has 
structured  this  pilot-scaleprogram  to 
minimize  the  costs.  First,  this  chassis 
testing  will  not  need  to  comply  with  the 
same  requirements  as  will  apply  for 
official  certification  testing.  This  will 
allow  testing  to  be  performed  in 
developmental  test  cells  with  simple 
portable  analyzers.  Second,  since  the 
program  will  require  only  five  tests  per 
year,  manufacturers  without  their  own 
chassis  testing  facility  will  be  able  to 
contract  with  a  third  party  to  perform 
the  testing.  Finally,  EPA  is  applying  this 
testing  to  only  those  manufacturers  with 
annual  production  in  excess  of  20,000 
vehicles. 

F.  Flexibility  Provisions 

EPA  and  NHTSA  are  adopting  two 
flexibility  provisions  specifically  for 
heavy -duty  tractor  manufacturers  in 
Phase  2.  These  are  an  averaging, 
banking  and  trading  program  for  C02 
emissions  and  fuel  consumption  credits, 
as  well  as  provisions  for  credits  for  off- 
cycle  technologies  which  are  not 
included  as  inputs  to  the  GEM.  Credits 
generated  under  these  provisions  can 
only  be  used  within  the  same  averaging 
set  that  generated  the  credit. 

The  agencies  are  also  modifying 
several  Phase  1  interim  provisions,  as 
described  below. 


(1)  Averaging,  Banking,  and  Trading 
(ABT)  Program 

Averaging,  banking,  and  trading  of 
emission  credits  have  been  an  important 
part  of  many  EPA  mobile  source 
programs  under  CAA  Title  II,  and  the 
NHTSA  light-dutyCAFE  program.  The 
agencies  also  included  this  flexibility  in 
the  HD  Phase  1  program.  ABT 
provisions  are  useful  because  they  can 
help  to  address  many  potential  issues  of 
technological  feasibility  and  lead-time, 
as  well  as  considerations  of  cost.  They 
provide  manufacturers  flexibilities  that 
assist  in  the  efficient  development  and 
implementation  of  new  technologies 
and  therefore  enable  new  technologies 
to  be  implemented  at  a  more  aggressive 
pace  than  without  ABT.  A  well  - 
designed  ABT  program  can  also  provide 
important  environmental  and  energy 
security  benefits  by  increasing  the  speed 
at  which  new  technologies  can  be 
implemented.  Between  MYs2013  and 
2014  all  four  tractor  manufacturers  are 
taking  advantage  of  the  ABT  provisions 
in  the  Phase  1  program.  NHTSA  and 
EPA  proposed  to  carry -overthe  Phase  1 
ABT  provisions  for  tractors  into  Phase  2, 
and  are  adopting  these  provisions. 

The  agencies  proposed  and  are 
adopting  for  Phase  2  the  five  year  credit 
life  and  three  year  deficit  carry-over 
provisions  from  Phase  1  (40  CFR 
1037.740(c)  and  1037.745).  Please  see 
additional  discussion  in  Section 
l.C.I.b.i.  Although  we  did  not  propose 
any  additional  restrictions  on  the  use  of 
Phase  1  credits,  we  requested  comment 
on  this  issue.  In  the  NPRM,  we  stated 
that  early  indications  suggest  that 
positive  market  reception  to  the  Phase  1 
technologies  could  lead  to 
man  u  fact  u  rers  acc  u  m  u  I  at  i  ng  c  red  i  ts 
surpluses  that  could  be  quite  large  at  the 
beginning  of  the  Phase  2  program.  80  FR 
40251 .  For  the  final  rule,  the  agencies 
assessed  the  level  of  credits  that  the 
tractor  manufacturers  are  accruing.  As 
discussed  above  in  Section  Ill.D,  the 
agencies  adjusted  the  2021  MY 
standards  to  reflect  the  accumulation  of 
credits. 

(2)  Off-CycleTechnology  Credits 

In  Phase  1 ,  the  agencies  adopted  an 
emissions  and  fuel  consumption  credit 
generating  opportunity  that  applied  to 
innovative  technologies  that  reduce  fuel 
consumption  and  C02  emissions.  These 
technologies  were  required  to  not  be  in 
common  use  with  heavy -dutyvehicles 
before  the2010MY  and  not  reflected  in 
the  GEM  simulation  tool  (i.e.,  the 
benefits  are  “off- cycle” ).See  76  FR 
57253.  The  agencies  proposed  to 
essentially  continue  this  program  in 
Phase  2.  However,  we  are  calling  the 
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program  an  off -eye  leered  it  program 
rather  than  an  innovative  technology 
program  (although  there  is  little,  if  any, 
difference  in  practice).  In  other  words, 
beginning  in  2021  MY  all  technologies 
that  are  not  accounted  for  in  the  GEM 
test  procedure  (including  powertrain 
testing)  could  be  considered  off- cycle, 
including  those  technologies  that  may 
have  been  considered  innovative 
technologies  in  Phase  1  of  the  program. 
The  agencies  proposed  to  maintain  the 
requirement  that,  in  order  for  a 
manufacturer  to  receive  credits  for 
Phase  2,  the  off-cycletechnology  would 
still  need  to  meet  the  requirement  that 
it  was  not  in  common  use  prior  to  MY 
2010.  However,  the  final  provisions  will 
not  require  manufacturers  to  make  such 
a  demonstration.  Rather,  the  agencies 
will  merely  retain  the  authority  to  deny 
a  request  if  we  determine  that  a 
technology  was  in  common  use  in  2010 
and  was  thus  part  of  the  Phase  1 
basel  ine  (and  thus  also  the  Phase  2 
baseline).  For  additional  information  on 
the  treatment  of  off-cycletechnologies 
see  Section  i.C.I.c.  as  well  as  the 
discussion  of  off- eye  leered  its  in  each  of 
the  Phase  2  standard  chapters. 

(3)  Post  Useful  Life  Modifications 

Under  40  CFR  part  1037,  it  is 
generally  prohibited  for  any  person  to 
remove  or  render  inoperative  any 
emission  control  device  installed  to 
comply  with  the  requirements  of  part 
1037.  However,  in  40  CFR  1037.655 
EPA  clarifies  that  certain  vehicle 
modifications  are  allowed  after  a  vehicle 
reaches  the  end  of  its  regulatory  useful 
life.  This  section  applies  for  all  vehicles 
subject  to  40  CFR  part  1037  and  will 
thus  apply  for  trailers  regulated  in  Phase 
2.  EPA  proposed  to  continue  this 
provision  and  requested  comment  on  it. 
80  FR  40252. 

This  section  states  (as  examples)  that 
it  is  generally  allowable  to  remove 
tractor  roof  fairings  after  the  end  of  the 
vehicle’s  useful  life  if  the  vehicle  will 
no  longer  be  used  primarily  to  pull  box 
trailers,  or  to  remove  other  fairings  if  the 
vehicle  will  no  longer  be  used 
significantly  on  highways  with  vehicle 
speed  of  55  miles  per  hour  or  higher. 
More  generally,  this  section  clarifies 
that  owners  may  modify  a  vehicle  for 
the  purpose  of  reducing  emissions, 
provided  they  have  a  reasonable 
technical  basis  for  knowing  that  such 
modification  will  not  increase  emissions 
of  any  other  pollutant.  This  essentially 
requires  the  owner  to  have  information 
that  will  lead  an  engineer  or  other 
person  familiar  with  engine  and  vehicle 
design  and  function  to  reasonably 
believe  that  the  modifications  will  not 
increase  emissions  of  any  regulated 


pollutant.  Thus,  this  provision  does  not 
provide  a  blanket  allowance  for 
modifications  after  the  useful  life. 

This  section  also  makes  clear  that  no 
person  may  ever  disable  a  vehicle  speed 
limiter  prior  to  its  expiration  point,  or 
remove  aerodynamic  fairings  from 
tractors  that  are  used  primarily  to  pull 
box  trailers  on  highways.  It  is  also  clear 
that  this  allowance  does  not  apply  with 
respect  to  engine  modifications  or 
recalibrations. 

This  section  does  not  apply  with 
respect  to  modifications  that  occur 
within  the  useful  life  period,  other  than 
to  note  that  many  such  modifications  to 
the  vehicle  during  the  useful  life  and  to 
the  engine  at  any  time  are  presumed  to 
violate  section  202(a)(3)(A)  of  the  Act. 
EPA  notes,  however,  that  this  is  merely 
a  presumption,  and  it  does  not  prohibit 
modifications  during  the  useful  life 
where  the  owner  clearly  has  a 
reasonable  technical  basis  for  knowing 
that  the  modifications  would  not  cause 
the  vehicle  to  exceed  any  applicable 
standard. 

The  agencies  did  not  receive 
comments  opposing  the  proposed 
regulation,  and  is  adopting  it  as 
proposed. 

(4)  Other  Interim  Provisions 

In  HD  Phase  1,  EPA  adopted 
provisions  to  delay  the  full  onboard 
diagnostics  (OBD)  requirements  for 
heavy -dutyhybrid  powertrains  until  the 
201 6  and  201 7  model  years  (see  40  CFR 
86.01 0-1 8(q)).  In  discussions  with 
manufacturers  during  the  development 
of  Phase  2,  the  agencies  have  learned 
that  meeting  the  on  -boarddiagnostic 
requirements  for  criteria  pollutant 
engine  certification  continues  to  be  a 
potential  impediment  to  adoption  of 
hybrid  systems.  See  Section  Xili.A.1  for 
a  discussion  of  regulatory  changes  to 
reduce  the  non-GHGcertification 
burden  for  engines  paired  with  hybrid 
powertrain  systems. 

The  Phase  1  advanced  technology 
credits  were  adopted  to  promote  the 
implementation  of  advanced 
technologies,  such  as  hybrid 
powertrains,  Rankine  cycle  engines,  all  - 
electric  vehicles,  and  fuel  cell  vehicles 
(see  40  CFR  1 037.1 50(p)).  As  the 
agencies  stated  in  the  Phase  1  final  rule, 
the  Phase  1  standards  were  not 
premised  on  the  use  of  advanced 
technologies  but  we  expected  these 
advanced  technologies  to  be  an 
important  part  of  the  Phase  2 
rulemaking  (76  FR57133,  September  15, 
2011).  The  HD  Phase  2  heavy-duty 
engine  and  tractor  standards  are 
premised  on  the  use  of  Rankine- cycle 
engines;  therefore,  the  agencies  believe 
it  is  no  longer  appropriate  to  provide 


extra  credit  for  this  technology.  While 
the  agencies  have  not  premised  the  HD 
Phase  2  tractor  standards  on  hybrid 
powertrains,  fuel  cells,  or  electric 
vehicles,  we  also  foresee  some  limited 
use  of  these  technologies  in  2021  and 
beyond.  We  proposed  in  Phase  2  to  not 
provide  advanced  technology  credits  in 
Phase  2  for  any  technology,  but  received 
many  comments  supporting  the  need  for 
such  incentive.  As  described  in  Section 
i.C.I.b,  the  agencies  are  finalizing  credit 
multipliers  for  plug- inbattery  electric 
hybrids,  all -electric, and  fuel  cell 
vehicles. 

(5)  Phase  1  Flexibilities  Not  Adopted  for 
Phase  2 

In  Phase  1 ,  the  agencies  adopted  an 
early  credit  mechanism  to  create 
incentives  for  manufacturers  to 
introduce  more  efficient  engines  and 
vehicles  earlier  than  they  otherwise 
would  have  planned  to  do  (see  40  CFR 
1037.150(a)).  The  agencies  did  not 
propose  to  extend  this  flexibility  to 
Phase  2  because  the  ABT  program  from 
Phase  1  will  be  available  to 
manufacturers  in  2020  model  year  and 
this  will  displace  the  need  for  early 
credits.  However,  the  agencies  are 
adopting  provisions  in  the  final  Phase  2 
rule  that  provide  early  credit 
opportunities  for  a  limited  set  of 
technologies  (see  40  CFR  1 037.1 50(y)(2); 
see  also  40  CFR  1037.150(y)(1)  and  (3) 
providing  early  credit  flexibilities  to 
certain  vocational  vehicles). 

IV.  Trailers 

As  mentioned  in  Section  111,  trailers 
pulled  by  Class  7  and  8  tractors 
(together  considered  “tractor -trailers”) 
account  for  approximately  60  percent  of 
the  heavy -dutysector’s  total  C02 
emissions  and  fuel  consumption. 
Because  neither  trailers  nor  the  tractors 
that  pull  them  are  useful  by  themselves, 
it  is  the  combination  of  the  tractor  and 
the  trailer  that  forms  the  useful  vehicle. 
Although  trailers  do  not  directly 
generate  exhaust  emissions  or  consume 
fuels  (except  for  the  refrigeration  units 
on  refrigerated  trailers),  their  designs 
and  operation  nevertheless  contribute 
substantial  ly  to  the  C02  em issions  and 
diesel  fuel  consumption  of  the  tractors 
pulling  them.  See  also  Section  I.E  above. 

The  agencies  are  finalizing  standards 
for  trailers  specifically  designed  to  be 
drawn  by  Class  7  and  8  tractors  when 
coupled  to  the  tractor’s  fifth  wheel. 
Although  many  other  vehicles  are 
known  commercially  as  trailers,  this 
trailer  program  does  not  apply  to  those 
that  are  pulled  by  vehicles  other  than 
tractors,  and  those  that  are  coupled  to 
vehicles  exclusively  by  pintle  hooks  or 
hitches  instead  of  a  fifth  wheel.  These 
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standards  are  expressed  in  terms  of  C02 
emissions  and  fuel  consumption,  and  as 
described  in  more  detail  in  Section 
IV.C.(2),  apply  to  specific  trailer 
subcategories.  In  general,  the  final 
standards  are  based  on  the  same 
technology  as  the  proposed  standards — 
primarily  better  tires  (including  tire 
pressure  management)  for  all  regulated 
trailers  and  aerodynamic  improvements 
for  box  vans  (dry  and  refrigerated).  Most 
of  the  changes  from  the  proposal  are 
intended  to  simplify  and  clarify  the 
implementation  of  these  standards.  See 
Section  IV. B.  for  an  overview  of  the 
final  program,  and  the  rest  of  this 
Section  IV  for  more  detailed 
discussions. 

This  rulemaking  establishes  the  first 
EPA  regulations  covering  trailer 
manufacturers  for  C02  emissions  (or  any 
other  emissions),  and  the  first  fuel 
consumption  regulations  by  NHTSA  for 
these  manufacturers.  The  agencies  have 
designed  this  program  to  be  a  unified 
national  program,  so  that  when  a  trailer 
model  complies  with  EPA’s  standards  it 
will  also  comply  with  NHTSA’s 
standards,  and  vice  versa. 

A.  The  Trailer  Industry 

(1)  Industry  Characterization 

The  trailer  industry  encompasses  a 
wide  variety  of  trailer  applications  and 
designs.  Among  these  are  box  vans  (dry 
and  refrigerated  vans  of  various  sizes) 
and  “non -box’ ’trailers,  including 
platform  {e.g.,  lowboys,  flatbeds),  tanks, 
container  chassis,  bulk,  dump,  grain, 
and  many  specialized  types  of  trailers, 
such  as  car  carriers,  pole  trailers,  and 
logging  trailers.  Most  trailers  are 
designed  for  predominant  use  on  paved 
streets,  roads,  and  highways.  A 
relatively  small  number  of  trailers  are 
designed  with  unique  capabilities  and 
features  for  dedicated  use  in  off- road 
applications. 

The  trailer  manufacturing  industry  is 
very  competitive,  and  manufacturers  are 
highly  responsive  to  their  customers’ 
diverse  demands.  The  wide  range  of 
trailer  designs  and  features  reflects  the 
broad  variety  of  customer  needs,  chief 
among  them  typically  being  the  ability 
to  maximize  the  amount  of  freight  the 
trailer  can  transport.  Other  design  goals 
reflect  the  numerous,  more  specialized 
customer  needs. 

Box  vans  (/.e.,  dry  and  refrigerated) 
are  the  most  common  type  of  trailer  and 
are  made  in  many  different  lengths, 
generally  ranging  from  28  feet  to  53  feet. 
While  all  have  a  rectangular  shape,  they 
can  vary  widely  in  basic  construction 
design  (internal  volume  and  weight), 
materials  (steel,  fiberglass  composites, 
aluminum,  and  wood)  and  the  number 


and  configuration  of  axles  (usually  two 
axles  closely  spaced,  but  number  and 
spacing  of  axles  can  be  greater).  Box  van 
designs  may  also  include  additional 
features,  such  as  one  or  more  side  doors, 
out-swingingor  roll-uprear  doors,  side 
or  rear  lift  gates,  and  numerous  types  of 
undercarriage  accessories  (such  as 
access  ramps,  dolly  storage,  spare  tire 
storage,  or  mechanical  lifts). 

Non -box trailers  are  often  uniquely 
designed  to  transport  a  specific  type  of 
freight.  Platform  trailers  carry  cargo  that 
may  not  be  easily  contained  within  or 
loaded  into/unloaded  from  a  box  van, 
such  as  large,  non -uniformequipment 
or  machine  components.  Tank  trailers 
are  often  sealed  or  pressurized 
enclosures  designed  to  carry  liquids, 
gases  or  bulk,  dry  solids  and  semi  - 
solids.  There  are  also  a  number  of  other 
specialized  trailers  such  as  grain,  dump, 
livestock  trailers,  or  logging. 

Chapter  1  of  the  Rl  A  includes  a  more 
thorough  characterization  of  the  trailer 
industry.  The  agencies  have  considered 
the  variety  of  trai  ler  designs  and 
applications  in  developing  the  C02 
emissions  and  fuel  consumption 
standards  for  trailers.  As  is  described 
later  in  this  Section  IV,  the  agencies 
have  excluded  most  types  of  specialized 
trailers  from  the  Phase  2  regulations. 

(2)  Context  for  the  Trailer  Provisions 

(a)  Summary  of  Trai  ler  Consideration  in 
Phase  1 

in  the  Phase  1  program,  the  agencies 
did  not  regulate  trailers,  but  discussed 
how  we  might  do  so  in  the  future  (see 
76  FR  57362).  in  proposing  the  Phase  1 
program,  the  agencies  solicited  general 
comments  on  controlling  C02  emissions 
and  fuel  consumption  through  future 
trailer  regulations  (see  75  FR  74345- 
74351).  The  agencies  considered  those 
comments  in  developing  today’s  rules. 

(b)  Smart  Way  Program 

For  several  years,  EPA’s  voluntary 
SmartWay  Transport  Partnership 
program  has  been  encouraging 
businesses  to  take  actions  that  reduce 
fuel  consumption  and  C02  emissions 
while  cutting  costs.  The  SmartWay 
program  works  with  the  shipping, 
logistics,  and  carrier  communities  to 
identify  cleaner  strategies  and 
technologies  for  moving  goods  across 
their  transportation  supply  chains,  it  is 
a  voluntary,  market -based  prog  ram  that 
provides  carbon  footprint  and  other  air 
emissions  performance  information  to 
partners  who  submit  annual  partner 
reports.  SmartWay  Partners  commit  to 
assessing,  tracking,  and  improving 
environmental  performance  over  time, 
by  adopting  fuel  -savingpractices  and 


technologies.  SmartWay  also  provides 
technical  assistance,  provides 
recognition  incentives  and  encourages 
the  use  of  best  practices  that  enable 
companies  to  readily  incorporate  fuel 
and  emission  reduction  strategies  into 
their  freight  supply  chains. 

Annually,  SmartWay  trucking  fleet 
partners  report  type  and  amount  of  fuel 
consumption,  tons  of  goods  moved,  type 
and  model  year  of  equipment  used, 
miles  driven,  speed  profiles  and  other 
data.  Using  EPA  MOVES  model 
emission  factors  and  other  EPA 
resources,  SmartWay’s  assessment  and 
tracking  tools  convert  this  information 
to  an  objective  ranking  of  a  company’s 
environmental  efficiency,  enabling  each 
participating  company  to  benchmark 
performance  relative  to  its  competitors. 
Logistics  companies,  multimodal  firms 
and  shippers  use  this  information  to 
calculate  their  corporate  emissions  from 
goods  movement,  which  can  be 
included  in  annual  carbon  reporting 
protocols  and  sustainability  reports. 

EPA’s  SmartWay  program  has 
accelerated  the  availability  and  market 
penetration  of  advanced,  fuel  efficient 
technologies  and  operational  practices. 
In  conjunction  with  the  SmartWay 
Partnership  Program,  EPA  established  a 
testing,  verification,  and  designation 
program,  the  SmartWay  Technology 
Program,  to  help  freight  companies 
identify  the  equipment,  technologies, 
and  strategies  that  save  fuel  and  lower 
emissions.  SmartWay  verifies  the 
performance  of  aerodynamic  equipment, 
low  rolling  resistance  tires  and  other 
technologies  and  maintains  lists  of 
verified  technologies  on  its  Web  site. 

T railer  aerodynamic  technologies  are 
grouped  in  performance  bins  that 
represent  one  percent,  four  percent,  five 
percent  or  nine  percent  fuel  savings 
relative  to  a  typical  long-hauitractor- 
trailer  at  65-mphcruise  conditions.  As 
a  shorthand  description  and  to 
encourage  saving  fuel  with  multiple 
available  technologies,  EPA  established 
criteria  to  describe  tractors  and  trailers 
as  SmartWay  designated  if  they  are 
equipped  with  specific  technologies. 
Historically,  a  53- footdry  van  trailer 
equipped  with  verified  aerodynamic 
devices  totaling  at  least  five  percent  fuel 
savings,  and  SmartWay  verified  tires, 
qualifies  as  a  “SmartWay  Designated 
Trailer.’’  In  2014,  EPA  expanded  the 
program  to  include  the  aerodynamic  bin 
for  nine  percent  or  more  fuel  savings 
and  these  trailers  when  also  equipped 
with  verified  tires  qualify  as  “SmartWay 
Designated  Elite  Trailer.’’  The  2014 
updates  also  expanded  the  use  of 
aerodynamic  technologies  and 
SmartWay  -  designatedtrai  ler  eligibility 
to  include  53 -foot refrigerated  van 
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trailers  in  addition  to  53-footdry  van 
trailers. 

The  SmartWay  Technology  Program 
continues  to  improve  the  industry 
understanding  of  technologies,  test 
methods  and  quality  of  data  fleet 
stakeholders  need  to  achieve  fuel 
savings  and  environmental  goals.  EPA 
bases  its  SmartWay  verification 
protocols  on  common  industry  test 
methods  with  additional  criteria  to 
achieve  performance  objectives  and  cost 
effective  industry  acceptance. 
Historically,  SmartWay ’s  aerodynamic 
equipment  verification  protocol  was 
based  on  the  TMC  type  II  and  SAE  J1321 
test  procedures,  which  measures  fuel 
consumption  as  test  vehicles  drive  laps 
around  a  test  track.  Under  SmartWay ’s 
2014  updates,  EPA  expanded  the 
aerodynamic  technology  verification 
program  to  allow  additional  testing 
options.  The  updates  included  a  new, 
more  stringent  2014  track  test  protocol 
based  on  industry  updates  to  the  TMC 
RP  1 102  (2014)  and  SAE’s  2012  update 
to  its  SAE  J1 321  test  method  326  as  well 
as  protocols  for  wind  tunnel  and 
coastdown  methods.  The  SmartWay 
program  is  also  reviewing 
computational  fluid  dynamics  (CFD) 
approaches  for  verification.  These  new 
protocols  are  based  on  stakeholder 
input,  the  latest  industry  standards  (i.e., 
201 2  versions  of  the  SAE  fuel 
consumption  and  wind  tunnel  test327 
methods  and  2013  CFD  guidance328), 
EPA’s  own  testing  and  research,  and 
lessons  learned  from  years  of 
communications  with  manufacturers, 
testing  organizations  and  trucking 
companies.  Wind  tunnel,  coastdown, 
and  CFD  testing  produce  values  for 
aerodynamic  drag  improvements  in 
terms  of  coefficient  of  drag  (CD),  which 
is  then  related  to  projected  fuel  savings 
using  a  mathematical  curve.329 

The  SmartWay  Technology  Program 
verifies  tires  based  on  test  data 
submitted  by  tire  manufacturers 
demonstrating  the  coefficient  of  rolling 
resistance  (CRR)  of  their  tires  using 
either  the  SAE  J1269  or  ISO  28580  test 


326  SAE  International,  Fuel  Consumption  Test 
Procedure — Type  II.  SAE  Standard  J1321,  Revised 
2012-02-06.  Available  at:  http://standards.sae.org/ 
J1321_201202/. 

327  SAE  International.  Wind  Tunnel  Test 
Procedure  for  T rucks  and  Buses.  SAE  Standard 
J1252.  Revised  2012-07-16.  Available  at:  http:// 
standards.sae.org/J1252_20120 7/. 

328  SAE  International,  Guidelines  for 
Aerodynamic  Assessment  of  Medium  and  Heavy 
Commercial  Ground  Vehicles  Using  Computational 
Fluid  Dynamics.  SAE  Standard  J2966.  issued  2013- 
09-17.  Available  at:  http://standards.sae.org/J2966_ 
201309/. 

329  McCallen,  R,,  et  al.  Progress  in  Reducing 
Aerodynamic  Drag  for  Higher  Efficiency  of  Heavy 
Duty  Trucks  (Class  7-8).  SAE  Technical  Paper. 
1999-01-2238. 


methods.  These  verified  tires  have 
rolling  resistance  targets  for  each  axle 
position  on  the  tractor  and  trailer. 
SmartWay-verifiedtrailer  tires  achieve  a 
CRR  of  5.1  kg/metric  ton  or  less  on  the 
ISO28580  test  method.  Compared  to 
popular  tires  used  in  2007,  an  operator 
who  replaces  the  trailer  tires  with 
SmartWay-verifiedtires  can  expect  fuel 
consumption  savings  of  one  percent  or 
more  at  a  65-mphcruise.  Operators  who 
apply  SmartWay-verifiedtires  on  both 
the  trailer  and  tractor  can  achieve  three 
percent  fuel  consumption  savings  at  65- 
mph.  As  most  van  trailers  and  many 
other  trailer  types  are  manufactured 
with  SmartWay  verified  tires,  fleets 
have  confidence  in  maintaining  their 
fuel  performance  thru  the  use  of  and 
flexibility  to  choose  other  SmartWay 
verified  tires. 

Over  the  last  decade,  the  trucking 
industry  has  achieved  measureable  fuel 
consumption  benefits  by  adding 
aerodynamic  features  and  low  roiling 
resistance  tires  to  their  trailers.  To  date, 
SmartWay  has  verified  over  70 
aerodynamic  technologies,  including 
ten  packages  from  five  manufacturers 
that  have  received  the  Elite  performance 
level.  The  SmartWay  Transport 
Partnership  program  has  worked  with 
over  3,000  partners,  the  majority  of 
which  are  trucking  fleets,  and  broadly 
throughout  the  supply-chainindustry, 
since  2004.  These  relationships, 
combined  with  the  Technology 
Program’s  extensive  involvement  testing 
and  technology  development  has 
provided  EPA  with  significant 
experience  in  freight  fuel  efficiency. 
Furthermore,  the  more  than  10- year 
duration  of  the  voluntary  SmartWay 
Transport  Partnership  has  resulted  in 
significant  fleet  and  manufacturer 
experience  with  innovating  and 
deploying  technologies  that  reduce  C02 
emissions  and  fuel  consumption. 

(c)  California  Tractor -Trailer 
Greenhouse  Gas  Regulation 

The  state  of  California  passed  the 
Global  Warming  Solutions  Act  of  2006 
(Assembly  Bill  32,  or  AB32),  enacting 
the  state’s  2020  greenhouse  gas 
emissions  reduction  goal  into  law. 
Pursuant  to  this  Act,  the  California  Air 
Resource  Board  (CARB)  was  required  to 
begin  developing  early  actions  to  reduce 
GHG  emissions.  As  a  part  of  a  larger 
effort  to  comply  with  AB32,  the 
California  Air  Resource  Board  issued  a 
regulation  entitled  “Heavy-Duty 
Greenhouse  Gas  Emission  Reduction 
Regulation’’  in  December  2008. 

This  regulation  reduces  GHG 
emissions  by  requiring  improvement  in 
the  efficiency  of  heavy -dutytractors  and 
53  feet  or  longer  dry  and  refrigerated 


box  trailers  that  operate  in  California.330 
The  program  is  being  phased  in  between 
2010  and  2020.  Small  fleets  have  been 
allowed  special  compliance 
opportunities  to  phase  in  the  retrofits  of 
their  existing  trailer  fleets  through  2017. 
The  regulation  requires  affected  trailer 
fleet  owners  to  either  use  SmartWay - 
verified  aerodynamic  technologies  and 
SmartWay-verifiedtires  or  retread  tires. 
The  efficiency  improvements  are 
achieved  through  the  use  of 
aerodynamic  equipment  and  low  rolling 
resistance  tires  on  both  the  tractor  and 
trailer.  EPA  has  granted  a  waiver  for  this 
California  program.331 

(d)  NHTSA  Safety -RelatedRegulations 
for  Trailers  and  Tires 

NHTSA  regulates  new  trailer  safety 
through  regulations.  Table  I V— 1  lists  the 
current  regulations  in  place  related  to 
trailers.  Trailer  manufacturers  continue 
to  be  required  to  meet  current  safety 
regulations  for  the  trailers  they  produce. 
FMVSS  Nos.  223  and  22  4  332  require 
installation  of  rear  guard  protection  on 
trailers.  The  definition  of  rear  extremity 
of  the  trailer  in  223  limits  installation  of 
rear  fairings  to  a  specified  zone  behind 
the  trailer. 

Table  IV— 1 —  Current  NHTSA  Stat¬ 
utes  and  Regulations  Related 
to  Trailers 


Reference 


Title 


49 

CFR 

part 

565 

49 

CFR 

part 

566 

49 

CFR 

part 

567 

49 

CFR 

part 

568 

49 

CFR 

part 

569 

49 

CFR 

part 

571 

49 

CFR 

part 

573 

49 

CFR 

part 

574 

49 

CFR 

part 

575 

49 

CFR 

part 

576 

Vehicle  Identification 
Number  (VIN)  Require¬ 
ments. 

Manufacturer  identifica¬ 
tion. 

Certification. 

Vehicles  Manufactured  in 
Two  or  More  Stages. 

Regrooved  Tires. 

Federal  Motor  Vehicle 
Safety  Standards. 

Defect  and  Noncompli¬ 
ance  Responsibility  and 
Reports. 

Tire  Identification  and 
Recordkeeping. 

Consumer  information. 

Record  Retention. 


330  In  December  2013,  ARB  adopted  regulations 
that  establish  itsown  parallel  Phase  1  program  with 
standards  consistent  with  the  EPA  Phase  1  tractor 
standards.  On  December  5,  2014  California’s  Office 
of  Administrative  Law  approved  ARB’s  adoption  of 
the  Phase  1  standards,  with  an  effective  date  of 
December  5,  2014. 

331  See  EPA’s  waiver  of  CARB’s  heavy-duty 
tractor -trailergreen house  gas  regulation  applicable 
to  new  201 1  through  2013  model  year  Class  8 
tractors  equipped  with  integrated  sleeper  berths 
(sleeper -cabtrac tors)  and  2011  and  subsequent 
model  year  dry- canand  refrigerated -van trailers  that 
are  pulled  by  such  tractors  on  California  highways 
at  79  FR 46256  (August  7,  2014). 

332  49  CFR  571.223  and  571.224. 
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NHTSA  recognizes  that  regulatory 
and  market  factors  that  result  in  changes 
in  trailer  weight  can  potentially  have 
safety  ramifications,  both  positive  and 
negative.  NHTSA  believes  that  the 
appropriate  perspective  is  to  evaluate 
the  regulation  and  market  factors  in 
their  entirety.  One  such  factor  is  that 
incentives  in  the  Phase  2  regulation 
could  result  in  an  average  decrease  in 
trailer  weight.  Since  removing  weight 
from  trailers  allows  more  cargo  to  be 
carried,  fewer  trips  are  needed  to  move 
the  same  amount  of  cargo,  and  fewer 
crashes — including  fatal  crashes — could 
occur.  Fleets  and  other  customers  have 
a  natural  incentive  to  request  lighter- 
weight  trailers.  From  the  trailer  owners’ 
perspective,  reducing  trailer  weight  not 
only  allows  them  to  increase  cargo 
when  they  are  near  capacity,  but  also 
reduces  fuel  consumption  whether  the 
trailer  is  fully  loaded  or  not.  In  pre¬ 
proposal  meetings  with  trailer 
manufacturers,  companies  said  that 
customers  are  requesting  lighter- weight 
components  when  possible  and 
manufacturers  are  installing  them. 

To  further  incentivize  a  shift  to  lighter 
weight  materials,  the  Phase  2  program 
provides  two  compliance  mechanisms, 
both  of  which  are  discussed  later  in  this 
Preamble  (Section  IV.D.(1)(d)and 
Section  IV.E.(5)(d),  respectively).  The 
first  is  a  list  of  weight  reductions  from 
which  manufacturers  can  select.  The  list 
identifies  specific  lighter- weight 
components,  such  as  side  posts,  roof 
bows,  and  flooring.  Manufacturers  using 
these  lighter- weightcomponents 
achieve  fuel  consumption  and  GHG 
reductions  that  count  toward  their 
compliance  calculations.  The  NPRM 
identified  twelve  components,  ranging 
from  lighter- weightlanding  gear  (which 
receives  credit  for  50  pounds  of  weight 
reduction)  to  aluminum  upper  coupler 
assemblies  (which  receive  credit  for  430 
pounds).  See  proposed  section  1037.515 
at  80  FR  40627.  In  addition,  fora 
lighter-weightcomponent  or  technology 
that  is  not  on  the  list  of  specific 
components,  the  program  provides  for 
manufacturers  to  use  the  “off -cycle” 
process  to  recognize  the  weight 
reduction  (Section  IV.E.(5)(d)).  Through 
these  mechanisms,  the  program 
provides  significant  flexibility  and 
incentives  for  trailer  light- weighting. 

NHTSA  also  recognizes  that  the 
aerodynamic  devices  that  we  expect 
may  be  adopted  to  meet  the  Phase  2 
trailer  standards  inherently  add  weight 
to  trailers.  In  comments  on  the  NPRM, 
TTMA  stated  that  they  believe  that  this 
weight  increase  will  result  in  added 
trips  and  increased  numbers  of  fatal 
crashes.  By  its  analysis,  this  additional 
weight — which  TTMA  estimates  to  be 


250  pounds  per  trailer,  will  cause  some 
trucks  to  exceed  the  trailer  weight 
limits,  necessitating  additional  truck 
trips  to  transport  freight  that  could  not 
be  moved  by  the  “weighed -ouf’trucks. 
By  TTMA’s  analysis,  these  added  trips 
would  cause  an  additional  184  million 
truck  miles  per  year  and  would  result  in 
246  crashes  and  7  extra  fatal  crashes, 
using  an  assumed  crash  rate  of  134 
collisions  per  100  million  VMT  and  a  3 
percent  fatality  rate  per  crash.  The 
agencies  evaluated  TTM  A’s  estimate  of 
additional  fatalities  and  disagree  with 
some  of  the  assumptions  made  in  the 
analysis.  For  example,  the  fatality  rate 
used  was  developed  in  a  study 
conducted  for  Idaho  and  is  higher  than 
the  national  average.  According  to 
FMCSA’s  2014  annual  report  for  “Large 
Truck  and  Bus  Crash  Facts”  indicates 
there  are  less  than  1 .67  fatalities  per  100 
million  vehicle  miles  traveled  (VMT)  by 
combination  trucks  in  the  U.S.  for  2014. 
When  multiplied  by  an  estimated  184 
million  additional  truck  miles  due  to 
weighed -outtrucks,  the  result  is  an 
increase  of  about  3  fatalities,  or  2.7  fatal 
crashes. 

Overall,  the  potential  positive  safety 
implications  of  weight  reduction  efforts 
could  partially  or  fully  offset  safety 
concerns  from  added  weight  of 
aerodynamic  devices.  In  fact,  for  this 
reason,  we  believe  that  the  Phase  2 
trailer  program  could  produce  a  net 
safety  benefit  in  the  long  run  due  to  the 
potentially  greater  amount  of  cargo  that 
could  be  carried  on  each  truck  as  a 
result  of  trailer  weight  reduction. 

(e)  Additional  DOT  Regulations  Related 
to  Trailers 

In  addition  to  NHTSA’s  regulations, 
DOT’S  Federal  Highway  Administration 
(FH  WA)  regulates  the  weight  and 
dimensions  of  motor  vehicles  on  the 
National  Network.333  FHWA’s 
regulations  limit  states  from  setting 
truck  size  and  weight  limits  beyond 
certain  ranges  for  vehicles  used  on  the 
National  Network.  Specifically,  vehicle 
weight  and  truck  tractor -semitrailer 
length  and  width  are  limited  by 
FHWA.334  EPA  and  NHTSA  do  not 
anticipate  any  conflicts  between 
FHWA’s  regulations  and  those 
established  in  this  rulemaking. 

Utility  Trailer  Manufacturing  Co. 
(Utility)  commented  that  reducing 
existing  restrictions  on  trailer  size  and 
weight  could  help  encourage  the 
transition  to  new  technologies  and 
trailer  designs.  However,  these  size  and 
weight  restrictions  are  under  the 
jurisdiction  of  FHWA,  and  are  largely 


333  23  CFR  658.9. 

334  23  CFR  part  658. 


controlled  by  the  weight  limits 
established  by  Congress  in  1956  and 
1974,  the  size  limits  established  in  the 
Surface  Transportation  Assistance  Act 
of  1982,  and  the  size  and  weight  limits 
established  in  the  In  ter  modal  Surface 
Transportation  Efficiency  Act  of  1991. 
Changes  to  these  restrictions  would 
require  a  broader  process  involving 
Congress  and  federal  and  state  agencies, 
and  is  beyond  the  scope  of  the  Phase  2 
trailer  program. 

Wabash  National  Corporation 
(Wabash)  stated  that  the  agencies  should 
seek  to  ensure  that  today’s  action 
harmonizes  with  safety  regulations 
applicable  to  trailers.  Specifically, 
Wabash  highlighted  NHTSA’s  work  on 
rear  impact  guard  standards  and 
ongoing  examination  of  side  impact 
guards.  Wabash  stated  new  or  revised 
requirements  for  impact  guards  could 
increase  trailer  weight.  The  agencies 
have  analyzed  the  issues  in  the  present 
rulemaking  while  fully  considering 
NHTSA’s  safety  regulations  and 
rulemakings  pertaining  to  trailers.  The 
subject  of  a  possible  side  guard 
requirement  is  in  a  research  stage.  As 
discussed  in  a  July  2015  document, 
NHTSA  is  in  the  process  of  evaluating 
issues  relating  to  side  guards  and  will 
issue  a  decision  on  them  at  a  later 
date.333  In  December  2015,  NHTSA 
issued  a  notice  of  proposed  rulemaking 
proposing  to  adopt  requirements  of 
T ransport  Canada’s  standard  for 
underride  guards.336  NHTSA  is 
currently  assessing  next  steps  on  that 
proposal,  and  includes  as  part  of  its 
analysis  consideration  of  impacts  of  any 
decisions  on  the  fuel  efficiency  of  the 
vehicles.  With  respect  to  Wabash’s 
comment  regarding  the  additional 
weight  from  aerodynamic  devices,  as 
discussed  in  the  previous  subsection, 
the  agencies  believe  potential 
compliance  paths  incorporating 
lightweighting  could  offset  the 
additional  weight  of  aerodynamic 
devices  in  whole  or  in  part. 

B.  Overview  of  the  Phase  2  Trailer 
Program  and  Key  Changes  From  the 
Proposal 

The  HD  Phase  2  program  represents 
the  first  time  C02  emission  and  fuel 
consumption  standards  have  been 
established  for  manufacturers  of  new 
trailers.  As  was  proposed  (80  FR  40257), 
the  final  standards  will  phase  in 
gradually,  beginning  in  MY  2018.  New 
regulated  trailers  built  on  or  after 
January  1, 2018  need  to  be  certified  to 


335  80  FR  43663  (footnote  3)  (July  23,  2015). 

336  80  FR  78417  (December  16,  2015). 
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the  new  C02  emissions  standards.337 
NHTSA  fuel  consumption  standardsare 
voluntary  until  MY  2021. 

EPA  and  NHTSA  proposed  a  trailer 
program,  using  appropriate  aspects  of 
the  Phase  1  tractor  program  as  a  guide, 
including  optional  averaging  provisions 
(/.e.  optional  averaging  across  a 
manufacturer’s  trailer  fleet)  as  a 
flexibility  for  trailer  manufacturers  to 
meet  the  proposed  standards.  The 
comments  from  the  trailer  industry  were 
nearly  unanimous  in  opposing 
averaging.  Commenters  cited  the  highly 
competitive  nature  of  the  industry, 
combined  with  a  wide  range  of  product 
diversity  among  companies. 
Commenters  believe  that  these  two 
factors  could  result  in  a  program  that 
unfairly  benefits  the  few  larger 
companies  with  diverse  offerings  and 
would  be  impossible  to  implement  for 
the  many  companies  with  limited 
product  diversity.  Additionally, 
compared  to  other  industry  sectors, 
trailer  manufacturers  noted  that  they 
often  have  little  control  over  what  kinds 
of  trailer  models  their  customers 
demand  and  thus  limited  ability  to 
manage  the  mix  and  volume  of  different 
products.  Specifically,  Wabash  and 
Utility  stated  that  the  dynamic  and 
customer- drivennature  of  the  industry, 
with  many  customer -specific 
requirements  for  each  trailer  order, 
makes  it  impossible  for  a  manufacturer 
to  predict  what  products  they  will 
produce  in  a  given  year.  Utility  stated 
that  an  averaging  program  will  put 
manufacturers  in  the  position  of  having 
to  decide  which  customers  receive 
trailers  with  aerodynamic  devices  and 
which  receive  trailers  without  devices. 
Utility  added  that  averaging  may  force 
manufacturers  to  absorb  the  cost  of 
aerodynamic  devices,  or  it  could  cause 
customers  to  go  to  another  manufacturer 
with  sufficient  credits  to  fill  an  order 
without  using  aerodynamic  devices. 
Truck  Trailer  Manufacturers 
Association  (TTM  A)  also  submitted 
comments  asking  the  agencies  not  to 
adopt  averaging  provisions.  In  contrast, 
Great  Dane  stated  that  averaging  is  an 
option  manufacturers  may  need  and 
recommended  its  inclusion  in  the  final 
rule.  The  International  Council  on  Clean 
Transportation  (ICCT)said  that  they 
generally  favor  averaging  since  it  gives 
manufacturers  maximum  flexibility  in 
meeting  standards  while  allowing  for 
the  technology  deployment  path  that 
best  matches  a  company’s  business 
strategy. 


337  For  an  explanation  of  how  EPA  defines 
“model  year”  for  purposes  of  the  trailer  program, 
see  Section  IV.E.(1)(a). 


In  order  to  balance  the  advantage  of 
an  averaging  program  in  allowing  for 
introduction  of  the  most  reasonably 
stringent  standards  for  trailers  with  the 
concerns  articulated  by  manufacturers, 
the  final  program  accordingly  limits  the 
option  for  trailer  manufacturers  to  apply 
averaging  exclusively  to  MYs  2027  and 
later  for  full  -  aerobox  vans  only.  We 
believe  this  delay  provides  box  van 
manufacturerssufficient  time  to 
develop,  evaluate  and  market  new 
technologies  and  to  become  familiar 
with  the  compliance  process  and 
possible  benefits  of  averaging.  This  will 
also  allow  customers  to  become  more 
familiar  with  the  technologies  and  to 
recognize  their  benefits.  See  Section 
lV.E.(5)(b)  for  more  details  on  the  trailer 
averaging  program.  In  the  earlier  years 
of  the  program,  when  the  program  does 
not  provide  for  averaging,  the  program 
does  provide  each  manufacturer  with  a 
limited  “allowance”  of  trailers  that  do 
not  need  to  meet  the  standards.  See 
Section  IV.E.(5)(a)  below. 

The  agencies  proposed  standards  for 
dry  and  refrigerated  box  vans  that  were 
performance -based, and  that  were 
predicated  on  a  high  adoption  of 
aerodynamic  technologies,  lower  rolling 
resistance  (LRR)  tires  and  automatic  tire 
inflation  systems  (ATIS).  We  designed 
the  compliance  approach  for  these 
performance- basedstandards  so  that 
manufacturers  would  have  a  degree  of 
choice  among  aerodynamic,  tire,  tire 
pressure,  and  weight -reduction 
technologies  and  could  combine  them 
as  they  wished  to  achieve  the  standards. 
See  80  FR 40257.  This  final  program 
maintains  this  flexible  approach,  adding 
provisions  that  include  options  for 
using  tire  pressure  monitoring  systems 
(TPMS)  and  innovative  weight- 
reduction  technologies  as  part  of 
manufacturer  compliance  strategies. 
Section  IV.E.(2)  below  discusses  the 
trailer  compliance  provisions. 

We  proposed  “partial-aero”criteria 
for  box  vans  with  work -performing 
equipment  that  impeded  use  of 
aerodynamic  technologies  and  we 
proposed  that  those  “partial -aero”box 
vans  would  not  have  to  adopt  the  most 
stringent  standards  in  MY  2027;  instead, 
they  would  maintain  the  MY  2024 
standards.  We  also  proposed  design - 
based  tire  standards  for  non -box trailers 
that  required  adoption  of  LRR  tires  and 
ATIS.  Finally,  in  recognition  that  some 
specialized  box  van  designs  are  not  very 
compatible  with  the  aerodynamic 
technologies,  the  agencies  established 
“non-aero”criteria  for  box  vans.  Box 
vans  meeting  the  “non-aero”criteria 
will  be  subject  to  the  same  requirements 
as  the  non-boxtrailers.  80  FR  40259. 


The  proposed  program  was  designed 
to  include  nearly  all  trailer  types,  with 
a  limited  number  of  exemptions  or 
exclusions  that  we  believed  indicated 
off-road,heavy-haulor  non -freight 
transporting  operation.  TTM  A  and  the 
American  Trucking  Associations  (ATA) 
provided  comments  suggesting  that 
additional  trailer  types  should  be 
excluded  from  the  program  based  on 
these  trailers’  typical  operational 
characteristics.  The  agencies  considered 
the  suggestions  of  these  commenters 
and  of  several  individual  trailer 
manufacturers,  and  we  recognize  that 
many  trailers  in  the  proposed  non -box 
subcategory  have  unique  physical 
characteristics  for  specialized 
operations  that  may  make  use  of  lower 
rolling  resistance  (LRR)  tires  and/or  tire 
pressure  systems  difficult  or  infeasible. 
Instead  of  focusing  on  trailer 
characteristics  that  indicated  off- 
highway  or  specialty  use,  the  agencies 
have  identified  three  specific  types  of 
non-boxtrailers  that  represent  the 
majority  of  non-boxtrailers  that  are 
designed  for  and  mostly  used  in  on-road 
applications:  Tank  trailers,  flatbed 
trailers,  and  container  chassis.  Because 
of  their  predominant  on-roadusage,  the 
tire  technologies  adopted  in  this  trailer 
program  will  be  consistently  effective 
for  these  non-boxtrailer  types. 
Consequently,  the  final  program  as  it 
applies  to  non-boxtrailers  is  limited  to 
tanks,  fiatbeds,  and  container  chassis. 

Ail  other  non-boxtrailers,  about  half  of 
the  non-boxtrailers  produced,  are 
excluded  from  the  Phase  2  trailer 
program,  with  no  regulatory 
requirements.  See  Section  IV.C.(I)  for 
the  regulatory  definitions  of  the  trailers 
included  in  this  program. 

Wabash  commented  that  partial-aero 
vans  should  be  exempt  in  MY  2021 
rather  than  MY  2027  as  proposed,  citing 
the  need  for  multiple  devices  to  meet 
the  later  standards.  The  agencies 
reconsidered  the  proposed  partial -aero 
standards  in  light  of  this  comment  and 
recognize  that  it  would  likely  be 
difficult  for  most  manufacturers  to  meet 
the  proposed  MY  2024  standards 
without  the  use  of  multiple  devices,  and 
yet  partial -aerotrailers,  by  definition, 
are  restricted  from  using  multiple 
devices.  For  these  reasons,  the  agencies 
redesigned  the  partial -aerostandards 
such  that  trailers  with  qualifying  work- 
performing  equipment  can  meet 
standards  that  would  be  achievable  with 
the  use  of  a  single  aerodynamic  device 
throughout  the  program,  similar  to  the 
MY  2018  standards.  The  partial-aero 
standards  do,  however,  increase  in 
stringency  slightly  in  MY  2021  to  reflect 
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the  broader  use  of  improved  lower 
rolling  resistance  tires. 

The  agencies  also  considered 
comments  from  manufacturers  that  were 
concerned  about  the  cost  and, 
availability  of  ATIS  for  the  trailer 
industry.  Wabash,  Owner  Operator 
Independent  Drivers  Association 
(OOIDA),  the  Rubber  Manufacturers 
Association  (RMA),  American  Trucking 
Associations  (ATA),  and  Bendix  asked 
that  TPMS  be  allowed  for  trailer  tire 
compliance  in  addition  to  ATIS.  OOIDA 
said  that  operators  prefer  less  expensive 
and  easier  to  operate  TPMS  to  ATIS. 
Wabash  expressed  concern  that  ATIS 
suppliers  would  not  be  able  to  meet 
demand  should  ATIS  be  required  as  a 
compliance  mechanism  for  all  trailers, 
especially  in  the  early  years  of  the 
program.  Great  Dane  stated  that  their 
customers  are  not  seeing  consistent 
benefit  of  ATIS.  ATA  commented  that 
trailer  manufacturersshould  be  allowed 
to  use  TPMS  for  compliance  because 
they  are  increasingly  effective,  and  some 
trailers  used  in  heavy-haulapplications 
would  need  an  additional  ATIS  air 
compressor,  which  adds  cost  and  weight 
that  can  be  avoided  by  the  use  of  TPMS. 
The  California  Air  Resources  Board 
supported  the  agencies’  proposal  to 
allow  only  ATIS  for  compliance  since 
TPMS  require  action  on  the  part  of  the 
driver  to  re- infiateaffected  tires  and 
thus  the  benefit  of  the  systems  is 
dependent  on  driver  behavior. 

The  agencies  agree  that  TPMS 
generally  promote  proper  tire  inflation 
and  that  including  these  lower -cost 
systems  as  a  compliance  option  will 
increase  acceptance  of  the  technologies. 
The  final  trailer  program  provides  for 
manufacturers  to  install  either  TPMS  or 
ATIS  as  a  part  of  compliance.  For  full  - 
and  partial-aerotrailers,  the  standards 
are  performance  standards,  and  the 
GEM  -basedcompliance  equation 
(described  below)  provides  ATIS  a 
slightly  greater  credit  than  it  does  for 
TPMS,  to  account  for  the  greater 
uncertainty  about  TPM  system 
effectiveness  due  to  the  inherent  user- 
interaction  required  with  systems  that 
simply  monitor  tire  pressure.  These 
performance  standards  are  based  on  the 
use  of  ATIS  and  the  numerical  values  of 
these  standards  reflect  the  0.2  percent 
increase  in  stringency.  See  Section 
IV.D.(1)(c)  for  additional  information. 

For  non-aerobox  vans  and  non -box 
trai  lers,  the  standards  are  design 
standards,  met  directly  by  installation  of 
specified  technologies,  not  by  using  the 
compliance  equation.  As  long  as  a 
manufacturer  of  these  trailers  installs 
either  a  TPMS  or  an  ATIS  (as  well  as 
lower  rolling  resistance  tires  meeting 
the  specified  threshold),  the  trailer  will 


comply,  and  either  technology  applies 
equally.  We  project  that  most  design - 
based  tire  standards  will  be  met  with 
the  less  expensive  TPMS,  but  trailers 
with  ATIS  will  also  comply.  The 
effectiveness  values  adopted  for  ATI 
and  TPMS  in  the  trailer  program  are 
consistent  with  those  in  the  tractor  and 
vocational  vehicle  programs. 

The  agencies  generated  the  proposed 
standards  with  use  of  EPA’s  Greenhouse 
gas  Emissions  Model  (GEM)  vehicle 
simulation  tool,  but  for  compliance  we 
created  a  GEM  -basedequation  that 
trailer  manufacturers  would  use  for 
compliance.  See  Section  IV.E.(2)(a).  We 
made  several  improvements  to  GEM 
based  on  public  comment,  and  these 
improvements  impacted  the  results  of 
the  model.  We  have  re-createda 
compliance  equation  for  trailers  based 
on  the  updated  model  and  are  adopting 
the  new  equation  as  the  means  for 
trailer  manufacturers  to  certify  their 
trailers  in  Phase  2. 

The  agencies  also  proposed  an 
aerodynamic  device  testing  compliance 
path  that  would  allow  device 
manufacturers  to  submit  performance 
test  data  directly  to  EPA  for  pre- 
approval.  80  FR  40280.  We  designed 
this  alternative  to  reduce  the  test  burden 
of  trailer  manufacturers  by  allowing 
them  to  install  devices  with  pre¬ 
approved  data  and  to  eliminate  the  need 
to  perform  their  own  testing  of  the 
devices.  Based  on  public  comment,  the 
agencies  are  adopting  the  aerodynamic 
device  testing  alternative  in  the  final 
trailer  program  and  are  updating  several 
of  the  provisions  related  to  submission 
and  verification  of  test  data  on  those 
devices.  See  Section  lV.E.(3)(b)(v). 

The  agencies  considered  five 
alternative  programs  in  the  proposal  and 
extensively  evaluated  what  were  termed 
Alternative  3  and  Alternative  4  in  our 
feasibility  analysis.  80  FR 40273.  The 
final  stringency  of  both  alternatives  was 
identical  and  each  included  three- year 
stages  of  increasing  stringency. 

However,  Alternative  4  represented  an 
accelerated  timeline  that  reached  its 
final  stringency  in  MY  2024.  Alternative 
3  included  an  additional  three  years  to 
meet  its  final  stringency  in  MY  2027. 
Alternative  5  was  proposed  in  four 
stages,  but  would  have  a  required  much 
greater  application  rate  of  the  most 
advanced  aerodynamic  devices, 
including  aerodynamic  technologies  on 
non -boxtrai lers.  The  agencies  believed 
this  alternative  was  infeasible  for  this 
newly  -regulated  industry  and  did  not 
extensively  evaluate  it. 

Public  comment  from  the  trailer 
industry  unanimously  opposed  the 
accelerated  timeline  of  the  proposed 
Alternative  4.  TTMA  recommended  that 


the  agencies  adopt  no  mandatory 
requirements,  and  instead  rely  on  a 
voluntary  program  for  trailers.  OOIDA 
supported  standards  less  stringent  than 
either  Alternatives  3  or  4.  Great  Dane 
said  that  adoption  of  standards  more 
stringent  than  Alternative  3  would 
considerably  increase  the  probability  of 
negative  effects  on  stakeholders. 

Wabash  questioned  whether,  under  the 
accelerated  timeline  of  Alternative  4, 
current  technologies  could  be  produced 
for  all  applications  for  which  they 
would  be  needed,  and  with  sufficient 
reliability.  The  international  Food 
Service  Delivery  Association,  the  Truck 
Trade  Association,  and  Schneider  also 
opposed  Alternative  4  for  similar 
reasons.  STEMCO,  California  Air 
Resources  Board  (CARB),  ICCT,  and 
American  Council  for  an  Energy- 
Efficient  Economy  (ACEEE)  supported 
Alternative  4.  The  Environmental 
Defense  Fund  (EDF)  supported 
Alterative  5,  but  with  an  accelerated 
schedule,  saying  technologies  will  be 
available  to  meet  the  Alternative  5 
standards  by  2024. 

The  final  standards  adopted  for  the 
Phase  2  trailer  program  have  the  same 
four-stagei implementation  schedule  as 
the  proposed  Alternative  3,  with 
standards  phasing  in  for  MYs  2018, 

2021, 2024,  and  2027  (NHTSA 
standardsapply  beginning  in  MY  2021). 
We  received  comments  regarding 
adjustments  to  technology  adoption 
rates  in  our  baseline  reference  cases 
which  the  agencies  found  to  be 
persuasive,  and  the  resulting 
adjustments  are  described  in  Section 
IV.D.(2)(c).  Additionally,  the  technology 
effectiveness  values  and  projected 
adoption  rates  for  each  of  the  four  stages 
of  the  program  were  updated  in 
response  to  comments,  to  reflect  new 
test  data,  and  to  account  for  a  program 
without  averaging. 

C.  Phase  2  Trailer  Standards 

These  final  rules  establish,  for  the  first 
time,  a  set  of  C02  emission  and  fuel 
consumption  standards  for 
manufacturers  of  new  trailers  that  phase 
in  over  a  period  of  nine  years  and 
continue  to  reduce  C02  emissions  and 
fuel  consumption  in  the  years  to  follow. 
These  standards  are  expressed  as  overall 
C02  emissions  and  fuel  consumption 
performance  standards,  considering  the 
trailer  as  an  integral  part  of  the  tractor - 
trailer  vehicle. 

The  agencies  believe  that  the  trailer 
standards  finalized  here  will  implement 
our  respective  statutory  obligations. 

That  is,  we  believe  that  this  set  of 
standards  represents  the  maximum 
feasible  alternative  within  the  meaning 
of  section  32902(k)  of  EISA,  and  are 
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appropriate  under  EPA’s  CAA  authority 
(sections  202(a)(1 )  and  (2)). 

These  standards  have  the  same 
implementation  schedule  as  the 
proposed  Alternative  3,  with  standards 
phasing  in  for  MYs  2018,  2021 , 2024, 
and  2027.  in  our  consideration  of  the 
full  range  of  comments,  the  agencies 
have  adjusted  elements  of  the  proposed 
Alternative  3  in  ways  that  address  some 
of  these  comments,  as  discussed  in 
Section  0  below.  As  discussed  in 
Section  IV.E.(5)(b),  the  option  to  apply 
averaging  to  meet  these  standards  will 
be  available  starting  with  MY  2027,  but 
will  not  be  available  in  earlier  model 
years. 

The  agencies  did  not  propose  and  are 
not  establishing  standards  for  C02 
emissions  and  fuel  consumption  from 
the  transport  refrigeration  units  (TRUs) 
used  on  refrigerated  box  trailers.  Also, 
EPA  is  not  establishing  standards  for 
hydrofluorocarbon  (HFC)  emissions 
from  TRUs.  See  Section  IV.C.(3)  below. 

(1)  Trailer  Designs  Covered  by  the 
Trailer  Program 

As  described  previously,  the  trailer 
industry  produces  many  different  trailer 
designs  for  many  different  applications. 
The  agencies  are  introducing  standards 
for  a  majority  of  these  trailers  that  phase 
in  from  MY  2018  through  MY  2027;  the 
NHTSA  fuel  consumption  standards  are 
voluntary  until  MY  2021.  The  regulatory 
definitions  of  the  trailers  covered  by  this 
program  are  summarized  below  and  are 
found  in  40  CFR  1037.801  and  49  CFR 
571.3. 

(a)  Box  Vans 

Box  vans  are  trailers  with  enclosed 
cargo  space  that  is  permanently  attached 
to  the  chassis,  with  fixed  sides,  nose 
and  roof.  Trailers  with  sides  or  roofs 
consisting  of  curtains  or  other 
removable  panels  are  not  considered 
box  vans  in  this  program.  Box  vans  with 
self- con tainedH VAC  systems  are 
considered  “refrigerated  vans.”  This 
definition  includes  systems  that  provide 
cooling,  heating  or  both.  Box  vans 
without  HVAC  systems  are  considered 
“dry  vans.” 

This  rulemaking  establishes  separate 
standards  for  box  vans  based  on  length. 
Box  vans  of  length  greater  than  50  feet 
are  considered  “long  box  vans.”  338  All 
vans  50  feet  and  shorter  are  considered 
“short  box  vans.”  The  agencies 
requested  comment  on  the  proposed  50- 
foot  demarcation  between  “long”  and 
“short”  box  vans  (80  FR  40258).  CARB 


338  Most  long  trailers  are  53  feet  in  length;  we  are 
adopting  a  cut- pointof  50  feet  to  avoid  an 
unintended  incentive  for  an  OEM  to  slightly 
shorten  a  trailer  design  in  order  to  avoid  the  new 
regulatory  requirements. 


and  the  Union  of  Concerned  Scientists 
(UCS)  commented  on  this  issue, 
requesting  that  the  demarcation  be 
changed  to  47  feet,  such  that  48 -foot 
vans  would  be  covered  under  the  long 
box  subcategory.  CARB  suggested  that 
the  performance  of  aerodynamic 
technologies  such  as  skirts  and  boat  tails 
on  a  48-footvan  would  be  more  similar 
to  the  performance  of  the  same 
technologies  on  a  53-footvan  than  on 
the  28-footvan  used  to  evaluate  short 
box  performance.  CARB  also  stated  that 
48-foottrailersare  not  pulled  in  tandem 
and  thus  have  the  potential  to  adopt  rear 
devices  for  additional  reductions. 

The  agencies  agree  that  48-footvans 
are  aerodynamical  I  y  similar  to  longer 
vans  and  that  28-foottrailers  are  often 
used  in  tandem,  reducing  the 
opportunity  for  rear  aerodynamic 
features.  Fiowever,  the  agencies  believe 
that  the  use  of  48-footvans  is  more 
similar  to  that  of  shorter  trailers  than  to 
that  of  the  long-haulvans  that  make  up 
most  the  long  box  subcategory.  Trailer 
manufacturers  have  indicated  that  48- 
foot  vans  are  mostly  used  in  short-haul 
operations  (e.g.,  local  food  service 
delivery) and  consequently  they  travel 
less  frequently  at  speeds  at  which 
aerodynamic  technologies  can  be  most 
beneficial.  Also,  48-footvans  make  up  a 
relatively  small  fraction  of  long  box 
vans.339  The  agencies  thus  do  not 
believe  that  standards  predicated  on  the 
use  of  more  effective  aerodynamic 
technologies  on  48-footvans  will 
provide  a  substantial  enough  additional 
reduction  in  C02  emissions  and  fuel 
consumption  to  justify  more  stringent 
standards  for  those  trailers.  For  these 
reasons,  the  agencies  are  maintaining 
the  proposed  50-footdemarcation 
between  long  and  short  box  vans  and 
are  basing  the  standards  for  each  van 
size  category  accordingly. 

The  trailer  program  identifies  certain 
types  of  work-performingequipment 
manufacturers  may  install  on  box  vans 
that  may  inhibit  the  use  of  aerodynamic 
technologies  and  thus  impede  the 
trailers5  ability  to  meet  standards 
predicated  on  adoption  of  aerodynamic 
technologies.  For  this  program,  we 
consider  such  trailer  equipment  to 
consist  of  a  rear  lift  gate  or  rear  hinged 
ramp  and  any  of  the  following  side 
features:  A  side  lift  gate,  a  side- mounted 
pull-outplatform,  steps  for  side- door 
access,  a  drop-deckdesign,  or  a  belly 
box  or  boxes  that  occupy  at  least  half 
the  length  of  both  sides  of  the  trai  ler 
between  the  centerline  of  the  landing 


339  Memorandum  to  Docket  EPA-HG-OAR- 
2014-0827:  Evaluation  of  50- Foot! rai ler  Length 
Demarcation  to  Distinguish  between  Long  and  Short 
Box  Vans.  July  18,  2016. 


gear  and  the  leading  edge  of  the  front 
wheels.  See  40  CFR  1037.107(a)(1)  and 
49  CFR  571.3. 

The  agencies  have  also  considered 
how  “roll-up”or  “overhead”  rear  trailer 
doors  might  inhibit  the  use  of  rear 
aerodynamic  devices.  TTMA,  AT  A, 
Great  Dane,  and  Utility  stated  that  roll¬ 
up  doors  are  work- perform ingdev ices 
that  can  inhibit  rear  aerodynamic 
technologies.  Fiowever,  the  agencies  are 
aware  of  several  existing  aerodynamic 
devices  designed  to  be  installed  near  the 
rear  of  a  trailer  that  can  function 
regardless  of  the  type  of  rear  door.  Also, 
in  their  comments,  STEM  CO  indicated 
that  additional  rear  aerodynamic 
technologies  would  be  less  likely  to 
enter  the  market  if  the  trailer  program 
were  to  include  roll-updoors  on  the  list 
of  work -perform  ingdev  ices  above  and 
the  industry  didn’t  demand  an 
aerodynamic  product  to  work  with  roll¬ 
up  doors.  The  agencies  recognize  there 
may  currently  be  limited  availability  of 
rear  aerodynamic  technologies  for  roll¬ 
up  door  trailers,  yet  we  also  understand 
that  innovations  and  improvements 
continue  for  all  trailer  aerodynamic 
technologies.  For  this  reason,  the  final 
trailer  program  includes  an  interim 
provision — through  MY  2023 — for  box 
vans  with  roll-updoors  to  qualify  for 
non-aeroand  partial-aerostandards  (as 
defined  immediately  below),  by  treating 
such  doors  as  work- perform! ngdev ices 
equivalent  to  rear  lift  gates.  For  MY 
2024  and  later,  roll -updoors  will  not 
qualify  as  a  work-performingdevice  in 
this  way;  however,  we  expect  that 
manufacturers  of  trailers  with  roll-up 
doors  will  comply  using  combinations 
of  new  rear  aerodynamic  technologies, 
in  conjunction  with  improved  trailer 
side  and  gap-reducingtechnologies  as 
appropriate.  See  40  CFR  1037.150. 

As  presented  in  Section  !V.C.(2) 
below,  the  agencies  are  adopting 
separate  standards  for  each  of  the  same 
nine  box  van  subcategories  introduced 
in  the  proposal  (80  FR  40256)  and  for 
the  non-boxcategory  discussed  below. 
Full-aerolong  box  dry  vans  and  fuil- 
aero  long  box  refrigerated  vans  are  those 
that  are  over  50  feet  in  length  and  that 
do  not  have  any  of  the  work  -  performing 
equipment  discussed  immediately 
above.  Similarly,  full-aeroshort  box  dry 
vans  and  full-aeroshort  box  refrigerated 
vans  are  50  feet  and  shorter  without  any 
work  -  perform ingequipment.  We  expect 
these  trailers  to  be  capable  of  meeting 
the  most  stringent  standards  in  the 
trailer  program. 

Long  box  dry  vans  and  long  box 
refrigerated  vans  that  have  work- 
performing  equipment  either  on  the 
underside  or  on  the  rear  of  the  trailer 
that  would  limit  a  manufacturer’s  ability 
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to  install  aerodynamic  technologies  may 
be  designated  as  partial  -  aero vans  for 
their  given  subcategory.  The  partial -aero 
standards  are  based  on  adoption  of  tire 
technologies  and  a  single  aerodynamic 
device  throughout  the  program.  Long 
box  dry  and  refrigerated  vans  that  have 
work-performingequipment  on  the 
underside  and  rear  of  the  trailer  may  be 
designated  non-aerobox  vans.  Non -aero 
box  vans  are  a  single  subcategory  that 
have  design -based tire  standards. 

For  short  vans,  the  standards  are 
never  predicated  on  the  use  of  rear 
devices,  since  many  28-foottrailers  are 
often  pulled  in  tandem.  However,  we 
are  not  aware  of  any  current  legislative 
or  regulatory  initiatives  that  would 
allow  tandem  trailers  longer  than  33  feet 
in  length,  and  therefore  we  believe  that 
short  vans  of  length  35  feet  and  longer 
are  unlikely  to  be  pulled  in  tandem  in 
the  timeframe  of  these  rules.  We  are 
adopting  separate  criteria  for  partial  - 
and  non-aerodesignation  for  short  vans 
based  on  a  length  threshold  of  35  feet. 

If  vans  35  feet  or  longer  have  work- 
performing  equipment  on  the  underside 
of  the  trailer,  we  expect  manufacturers 
can  install  rear  devices  to  meet  the  full  - 
aero  standards,  but  they  have  the  option 
to  designate  these  trailers  as  partial  -  aero 
dry  or  refrigerated  short  vans  with 
reduced  standards  that  can  be  met  with 
tire  technologies  and  a  single 
aerodynamic  device.  If  vans  35  feet  and 
longer  have  work  performing  equipment 
on  the  underside  and  rear, 
manufacturers  may  designate  them  as 
non-aerobox  vans. 

Short  vans  that  are  less  than  35  feet 
in  length  are  more  likely  to  be  pulled  in 
tandem,  making  most  rear  aerodynamic 
devices  infeasible.  Since  gap  reducers 
alone  are  not  sufficiently  effective  to 
replace  a  skirt  and  the  shortest  trailers 
are  not  expected  to  install  rear  devices, 
both  dry  and  refrigerated  vans  that  are 
shorter  than  35  feet  with  work- 
performing  equipment  on  the  underside 
of  the  trailer  may  be  designated  non- 
aero  box  vans  that  can  comply  with  tire 
technologies  only.  In  addition, 
refrigerated  vans  that  are  shorter  than  35 
feet  cannot  install  gap  reducers  because 
of  the  TRU.  Consequently,  all 
refrigerated  vans  shorter  than  35  feet, 
irrespective  of  work -performing 
equipment,  can  be  designated  partial- 
aero  short  refrigerated  vans  whose 
standards  can  be  met  with  skirts  and  tire 
technologies.  See  40  CFR  1037.107(a)(1) 
and  49  CFR  571 .3.  Because  the  types  of 
work-performingequipment  identified 
here  generally  add  significant  cost  and 
weight  to  a  trailer,  we  believe  that  the 
reduced  standards  available  for  trailers 
using  this  equipment  are  unlikely  to 
provide  an  incentive  for  manufacturers 


to  install  them  simply  as  a  way  to  avoid 
the  full  aero  standards. 

(b)  Non-BoxTrailers 

All  trailers  that  do  not  meet  the 
definition  of  box  vans  are  considered 
non-boxtrailers  in  the  trailer  program. 
Several  commenters  requested  a  clearer 
distinction  of  the  trailers  that  are 
included  in  the  program,  in  response, 
the  agencies  are  limiting  the  non -box 
trailer  standards  to  three  trailer  types 
that  have  distinct  physical 
characteristicsand  are  most  often  driven 
on-highway:Tank  trailers,  flatbed 
trailers,  and  container  chassis.  Non -box 
trailers  that  do  not  meet  the  definitions 
below  are  excluded  from  the  trailer 
program,  as  discussed  in  the  following 
section. 

Tank  trailers  are  defined  for  the  trailer 
program  as  enclosed  trailers  designed  to 
transport  liquids  or  gases.  For  example, 
DOT  406,  DOT  407,  and  DOT  412  tanks 
would  fit  this  definition.  These  non -box 
trailers  can  be  pressurized  or  designed 
for  atmospheric  pressure.  Tanks  that  are 
infrequently  used  in  transport  and 
primarily  function  as  storage  vessels  for 
liquids  or  gases  (e.g.,  frac  tanks)  are  not 
included  in  our  definition  of  tank 
trailersand  are  excluded  from  the 
program. 

Flatbed  trailers  for  purposes  of  the 
trailer  program  are  platform  trailers  with 
a  single,  continuous  load-bearing 
surface  that  runs  from  the  rear  of  the 
trailer  to  at  least  the  trailer’s  kingpin. 
Flatbed  trailers  are  designed  to 
accommodate  side-  loadingcargo,  and 
this  definition  includes  trailers  that  use 
bulkheads,  one  or  more  walls,  curtains, 
straps  or  other  devices  to  restrain  or 
protect  cargo  while  underway.  Note  that 
drop  deck  and  lowboy  platform  trailers 
are  not  considered  continuous  load- 
bearing  surfaces. 

Finally,  in  the  trailer  program, 
container  chassis  are  trailers  designed  to 
transport  temporary  containers.  The 
standards  apply  to  all  lengths  of 
container  chassis,  including  expandable 
versions.  The  regulations  do  not  apply 
to  the  containers  being  transported, 
unless  they  are  permanently  mounted 
on  the  chassis. 

(c)  Excluded  Trailers 

As  in  the  proposal  (80  FR  40259),  the 
final  trailer  program  completely 
excludes  certain  trailer  types.  However, 
in  response  to  comments  and  an 
improved  understanding  of  the 
industry,  the  agencies  have  changed  our 
approach  to  excluding  some  trailer 
types. 

In  the  proposal,  we  focused  on 
excluding  trailers  based  on 
characteristics  that  tended  to  indicate 


predominant  operation  in  off-highway 
applications.  The  American  Trucking 
Associations  (ATA)  and  the  T ruck 
Trailer  Manufacturers  Association 
(TTMA)  provided  comments  suggesting 
that  additional  trailer  types  should  be 
excluded  from  the  program  based  on  the 
trailers’  typical  operational 
characteristics,  generally  because  of 
these  trailers’  limited  on -highway 
operation.  Also,  Wabash  requested  that 
the  program  specify  clearer  criteria  for 
excluding  or  exempting  trailers. 

The  agencies  considered  all  of  the 
suggestions  of  the  commenters,  and  we 
now  believe  that  a  different  approach  to 
excluding  some  trailer  types  is  more 
appropriate.  We  recognize  that  many 
trailer  types  in  the  proposed  non -box 
subcategory  have  many  unique  physical 
characteristicsand  are  designed  for 
specialized  operations  and  it  would  be 
difficult  to  create  a  comprehensive  list 
of  traits  that  indicated  off-roaduse.  This 
wide  array  of  trailer  types  would  have 
made  the  proposed  approach  difficult  to 
implement  for  both  trailer 
manufacturers  and  for  the  agencies, 
since  the  usage  patterns  of  many 
specialty  trailer  types  can  vary  greatly. 
Some  of  these  uses,  especially  off- 
highway  applications,  may  make  use  of 
the  proposed  tire  technologies  for 
compliance  difficult  or  infeasible  and 
may  limit  their  effectiveness. 
Additionally,  the  agencies  are  aware 
that  many  manufacturers  that  build 
these  specialty  non-boxtrailers  are 
small  businesses  (fewer  than  1000 
employees),  and  they  would  incur  a 
disproportionately  large  financial 
burden  compared  to  larger 
manufacturers  if  they  were  subject  to 
the  standards. 

For  these  reasons,  instead  of  focusing 
our  approach  to  excluding  trailer  types 
on  trailer  characteristics  that  indicated 
predominant  off-  high  way  use,  the  final 
program  excludes  all  non-boxtrailer 
types  except  for  three  specific  types  that 
we  believe  are  designed  for  and  mostly 
used  in  on-roadapplications.  These 
types  are  tanks,  flatbeds,  and  container 
chassis,  as  defined  in  the  previous  sub¬ 
section.  We  now  consider  this  approach 
to  be  much  clearer  and  more 
straightforward  to  implement  than  the 
proposed  approach.  Manufacturers  of 
these  types  of  trailers  can  easily  obtain 
and  install  LRR  tires  and  tire  pressure 
systems,  and  achieve  the  most 
consistent  benefit  from  use  of  these 
technologies.  The  trailer  program 
excludes  all  trailers  that  do  not  meet  the 
criteria  outlined  in  Section  IV.C.(1)(b) 
above,  and  specified  in  40  CFR  1037.5 
and  in  49  CFR  535.3(e). 

The  final  rule  also  excludes  certain 
types  of  trailers  based  on  design 
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characteristics,  consistent  with  the 
proposed  rule.  More  precisely,  these 
excluded  trailer  types  are  sub -typesof 
otherwise  regulated  trailer  types,  such 
as  certain  types  of  box  vans.  First,  the 
rule  excludes  trailers  intended  to  haul 
very  heavy  loads,  as  indicated  by  the 
number  of  axles.  Specifically,  the  rules 
exclude  all  trailers  with  four  or  more 
axles,  and  trailers  less  than  35  feet  long 
with  three  axles.  For  example,  a  53- foot 
box  van  with  four  axles  would  be 
excluded.  Also,  we  agree  with  Utility 
that  spread- ax letrailers  may  be  more 
susceptible  to  tire  scrubbing,  and  the 
program  accordingly  excludes  trailers 
with  an  axle  spread  of  at  least  120 
inches  between  adjacent  axle 
centerlines.  The  axle  spread  exclusion 
does  not  apply  to  trailers  with 
adjustable  axles  that  have  the  ability  to 
be  spaced  less  than  120  inches  apart. 
Finally,  the  rules  exclude  trailers 
intended  for  temporary  or  permanent 
residence,  office  space,  or  other  work 
space,  such  as  campers,  mobile  homes, 
and  carnival  trailers.340 

Manufacturers  of  excluded  trailers 
have  no  reporting  or  other  regulatory 
requirements  under  the  trailer  program. 
See  40  CFR  1037.5  and  49  CFR  535.3  for 
complete  definitions  of  the  trailer  types 
that  the  program  excludes.  However, 
where  the  criteria  for  exclusion 
identified  above  may  be  unclear  for 
specific  trailer  models,  manufacturers 
are  encouraged  to  ask  the  agencies  to 
make  a  determination  before  production 
begins. 

(2)  Fuel  Consumption  and  C02 
Standards 

As  described  previously  in  Section  I, 
it  is  the  combination  of  the  tractor  and 


the  trailer  that  form  the  useful  vehicle, 
and  trailer  designs  substantially  affect 
the  C02  emissions  and  fuel 
consumption  of  the  tractors  pulling 
them.  Note  that  although  the  agencies 
are  adopting  new  C02  and  fuel 
consumption  standards  for  trailers 
separately  from  tractors,  we  set  the 
numerical  level  of  the  trailer  standards 
(see  Section  IV.D.  below)  based  on 
operation  with  “standard15  reference 
tractors  in  recognition  of  their 
interrelatedness.  In  other  words,  the 
regulatory  standards  refer  to  the 
simulated  emissions  and  fuel 
consumption  of  a  standard  tractor 
pulling  the  trailer  being  certified. 

Unlike  the  other  sectors  covered  by 
this  Phase  2  rulemaking,  trailer 
manufacturers  do  not  have  experience 
certifying  under  the  Phase  1  program  (or 
under  EPA’s  criteria  pollutant  program). 
Moreover,  a  large  fraction  of  the  trailer 
industry  is  composed  of  small 
businesses  and  even  the  largest  trailer 
manufacturers  do  not  have  the  same 
resources  available  to  them  as  do 
manufacturers  in  some  of  the  other 
heavy  -  dutysectors.  The  standards  and 
compliance  regime  for  trailers  have  been 
developed  with  this  in  mind,  and  we  are 
confident  these  standards  can  be 
achieved  and  demonstrated  by 
manufacturers  who  lack  prior 
experience  implementing  such 
standards. 

The  agencies  designed  this  trailer 
program  to  ensure  a  gradual  progression 
of  both  stringency  and  compliance 
requirements  in  order  to  limit  the 
impact  on  this  newly -regulated 
industry.  The  agencies  are  adopting 
progressively  more  stringent  standards 
in  three- yearstages  leading  up  to  the 


MY  2027, 341  and  are  including  several 
options  to  reduce  compliance  burden  in 
the  early  years  as  the  industry  gains 
experience  with  the  program  (see 
Section  IV. E.).  EPA  will  initiate  its 
program  in  MY  2018  with  standards  for 
long  box  dry  and  refrigerated  vans, 
which  standards  can  be  met  with 
common  tire  technologies  and 
Smart  Way  -  ver  i  f  iedaerod  y  nam  i  c  dev  i  ces 
and  standards  for  the  other  regulated 
trailers  based  on  tire  technologies  only. 
In  this  early  stage,  we  expect  that 
manufacturers  of  trailers  in  the  other 
trailer  subcategories  will  meet  their 
standards  by  using  tire  technologies 
only.  NHTSA’s  regulations  will  be 
voluntary  until  MY  2021  as  described  in 
Section  IV.C.(2). 

Standards  for  the  next  stages,  which 
begin  in  MY  2021,  gradually  increase  in 
stringency  for  each  subcategory, 
including  the  introduction  of  standards 
for  short  box  vans  that  we  expect  will 
be  met  by  applying  both  aerodynamic 
and  tire  technologies.  The  standards  for 
partial-aerobox  vans  are  less  stringent 
than  those  for  full-aerobox  vans, 
reflecting  that  the  standards  for  partial- 
aero  vans  are  based  on  adoption  of  a 
single  aerodynamic  device  throughout 
the  program.  This  is  in  contrast  to  the 
proposed  standards  for  partial -aero vans 
that  were  identical  to  the  standards  for 
full -aerovans  through  MY  2026. 

Table  IV-2  and  Table  IV-3  below 
present  the  C02  and  fuel  consumption 
standards,  beginning  in  MY  2018  that 
the  agencies  are  adopting  for  full  -and 
partial-aerobox  vans,  respectively.  The 
standards  are  expressed  in  grams  of  C02 
per  ton  -  mi leand  gallons  of  fuel  per 
1,000  ton-milesto  reflect  the  load- 
carrying  capacity  of  the  trailers. 


Table  IV-2— Trailer  C02  and  Fuel  Consumption  Standards  for  Full-Aero  Box  Vans 


Model  year 

Subcategory 

Dry  van 

Refrigerated  van 

Length 

Long 

Short 

Long 

Short 

2018-2020  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

81.3 

125.4 

83.0 

129.1 

Voluntary  NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

7.98625 

12.31827 

8.15324 

12.68173 

2021-2023  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

78.9 

123.7 

80.6 

127.5 

NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

7.75049 

12.15128 

7.91749 

12.52456 

2024-2026  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

77.2 

120.9 

78.9 

124.7 

NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

7.58350 

1 1 .87623 

7.75049 

12.24951 

2027+  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

75.7 

119.4 

77.4 

123.2 

NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

7.43615 

1 1 .72888 

7.60314 

12.10216 

340  Secondary  manufacturers  who  purchase  to  serve  as  trailers  are  subject  to  the  requirements  341  These  stages  are  consistent  with  NHTSA’s 

incomplete  trailers  and  complete  their  construction  of  40  CFR  1037.620  and  49  CFR 535.5(e).  stability  requirements  under  EISA. 
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Table  I V-3— Trailer  C02  and  Fuel  Consumption  Standards  for  Partial-Aero  Box  Vans 


Model  year 

Subcategory 

Dry  van 

Refrigerated  van 

Length 

Long 

Short 

Long 

Short 

2018-2020  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

Voluntary  NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

81.3 

7.98625 

125.4 

12.31827 

83.0 

8.15324 

129.1 

12.68173 

2021+  . 

EPA  Standard  . 

(C02  Grams  per  Ton-Mile) 

NHTSA  Standard  . 

(Gallons  per  1,000  Ton-Mile) 

80.6 

7.91749 

123.7 

12.15128 

82.3 

8.08448 

127.5 

12.52456 

The  agencies  are  not  adopting  C02  or 
fuel  consumption  standards  predicated 
on  aerodynamic  improvements  for  non  - 
box  trailers  or  non-aerobox  vans  at  any 
stage  of  this  program.  Instead,  we  are 
adopting  design  standards  that  require 
manufacturers  of  these  trailers  to  adopt 
specific  tire  technologies  and  thus  to 
comply  without  aerodynamic  devices. 
This  approach  significantly  limits  the 
compliance  burden  for  these 
manufacturers,  especially  if  they  do  not 
also  manufacture  box  vans  subject  to  the 


aerodynamic  requirements.  The 
agencies  are  adopting  these  design 
standards  in  two  stages.  In  MY  2018,  the 
non-boxtrailer  standards  require 
manufacturers  to  use  tires  meeting  a 
rolling  resistance  of  6.0  kg/ton  or  better 
and  to  install  tire  pressure  systems.  In 
MY  2021,  non -boxtrailers  will  also 
need  tire  pressure  systems  and  LRR  tires 
at  5.1  kg/ton  (the  current  SmartWay  - 
verification  threshold)  or  better.  The 
standards  require  non-aerobox  vans, 
which  we  believe  are  largely  at  a 


baseline  rolling  resistance  6.0  kg/ton 
today,  to  install  tire  pressure  monitoring 
systems  and  tires  at  a  rolling  resistance 
of  5.1  kg/ton  in  MY  2018  and  4.7  kg/ton 
in  MY  2021  and  later  (there  are  no 
further  increases  in  standard  stringency 
for  these  trailers  after  MY  2021 ).  For 
non -boxtrailers  and  non-aerobox  vans, 
manufacturers  may  install  either  TPMS 
or  ATIS  for  compliance. 

Table  IV-4  summarizes  the  two  stages 
of  these  design  standards. 


Table  IV-4— Design-Based  Tire  Standards  for  Non-Box  Trailers  and  Non-Aero  Box  Vans 


Model  year 

Tire  technology 

Non-box  trailers 

Non-aero  box 
vans 

2018-2020  . 

Tire  Rolling  Resistance  Level  (kg/ton) . 

6.0 

5.1 

Tire  Pressure  System  . 

TPMS  or  ATIS 

TPMS  or  ATIS 

2021+  . 

Tire  Rolling  Resistance  Level  (kg/ton) . 

5.1 

4.7 

Tire  Pressure  System  . 

TPMS  or  ATIS 

TPMS  or  ATIS 

The  agencies  project  that  the 
standards  for  the  entire  class  of 
regulated  trailers,  when  fully 
implemented  in  MY  2027,  will  achieve 
fuel  consumption  and  0O2  emissions 
reductions  of  two  to  nine  percent 
relative  to  mostly  market -driven 
adoption  absent  a  national  regulatory 
program  (see  Section  !V.D.(2)).  Because 
of  the  rapid  pace  of  technological 
improvement  in  recent  years  and  the 
lead  time  of  nearly  a  decade,  the 
agencies  expect  that  both  trailer  designs 
and  bolt-onC02-and  fuel  consumption - 
reducing  technologies  will  advance  well 
beyond  the  performance  of  their 
present  -daycoun  ter  parts.  Regardless, 
we  expect  that  the  MY  2027  standards 
for  full  -aerobox  vans  could  be  met  with 
high-performingaerodynamic  and  tire 
technologies  largely  available  in  the 
marketplace  today.  A  description  of 
technologies  that  the  agencies 
considered  in  developing  these  rules  is 
provided  in  Section  IV. D.,  with 
additional  details  in  RIA  Chapter  2.10. 


(3)  Non-CQ  GHG  Emissions  From 
Trailers 

in  addition  to  the  impact  of  trailer 
design  on  the  C02  emissions  of  tractor  - 
trailer  vehicles,  EPA  recognizes  that 
refrigerated  trailers  can  also  be  a  source 
of  emissions  of  HFCs.  Specifically,  HFC 
refrigerants  that  are  used  in  transport 
refrigeration  units  (TRUs)  have  the 
potential  to  leak  into  the  atmosphere. 

in  their  comments,  CARB  said  they 
believed  that  EPA  underestimated  the 
potential  for  TRU  refrigerant  leakage, 
and  requested  that  EPA  (1)  initiate  a 
TRU  refrigerant  “usage  monitoring 
program”  to  support  future  evaluations 
of  leakage;  (2)  create  incentives  for  low  - 
and  zero-emission(e.g.,  cryogenic) 
TRUs;  and  (3)  for  EPA’s  SNAP  program 
to  phase  out  the  main  TRU  refrigerant 
(R404a)  when  viable  alternatives  are 
available.  EPA  did  not  propose  any 
action  related  to  TRUs  in  this  rule,  and 
CARB  did  not  provide  sufficient 
information  for  EPA  to  introduce  new 
regulatory  requirements  for  TRUs  at  this 
time.  In  general,  however,  EPA  will 
continue  to  monitor  the  state  of  TRU 
technology  and  operation,  and  may 


pursue  appropriate  action  if  warranted 
in  the  future. 

We  also  note  that  EPA  has  separately 
proposed  a  regulation  under  Title  VI  of 
the  CAA,  specifically  section  608.  See 
80  FR  69457  (November  9,  2015).  This 
proposal  would  extend  existing 
regulations  on  ozone  depleting 
refrigerants  to  many  alternative 
refrigerants,  such  as  HFCs,  which  are 
the  most  common  refrigerants  used  in 
TRUs.342  If  finalized  as  proposed,  EPA 
would  require  that  appliances  like  TRUs 
be  subject  to  the  applicable 
requirements  of  40  CFR  subpart  F, 
including  requirements  for  servicing  by 
a  certified  technician  using  certified 
recovery  equipment  and  for 
recordkeeping  by  technicians  disposing 
of  such  appliances  with  a  charge  size 
between  five  and  fifty  pounds,  which 


342  Under  the  proposal,  the  regulations  would  not 
be  extended  to  equipment  using  a  substitute 
refrigerant  when  that  use  of  the  refrigerant  has  been 
exempted  from  the  venting  prohibition,  as  listed  in 
40  CFR  82.154(a). 
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would  include  TRUs,  to  help  ensure 
that  the  refrigerant  is  not  vented.343 

(4)  Lead-TimeConsiderations 

As  mentioned  earlier,  although  the 
agencies  did  not  include  standards  for 
trailers  in  Phase  1 ,  box  van 
manufacturers  have  been  gaining 
experience  with  C02-and  fuel 
consumption -reducingtechnologies 
over  the  past  several  years,  and  the 
agencies  expect  that  trend  to  continue, 
due  in  part  to  EPA’s  Smart  Way  program 
and  California’s  Tractor- Trailer 
Greenhouse  Gas  Regulation.  Most 
manufacturers  of  53-footbox  vans  have 
some  experience  installing  these 
aerodynamic  and  tire  technologies  for 
customers.  Manufacturers  of  trailers 
other  than  53-footbox  vans  do  not  have 
the  benefit  of  programs  such  as 
SmartWay  to  provide  a  reliable 
evaluation  and  promotion  of 
aerodynamic  technologies  for  those 
trailers  and  therefore  have  less 
experience  with  those  technologies. 
However,  all  trailer  manufacturers  have 
experience  installing  tires  and  the 
installation  process  does  not  change 
with  the  use  of  lower  rolling  resistance 
tires.  Some  manufacturers  may  not  have 
direct  experience  with  tire  pressure 
systems,  but  we  observe  that  they  are 
mechanically  fairly  simple  and  can  be 
incorporated  into  trailer  production 
lines  without  significant  process 
changes. 

EPA  is  adopting  C02  emission 
standards  for  long  box  vans  for  MY  2018 
that  represent  stringency  levels  similar 
to  the  current  performance  level  needed 
for  SmartWay ’s  verification  and  those 
required  for  the  current  California 
regulation.  These  standards  can  be  met 
by  adopting  off-the-shelfeerodynamic 
and  tire  technologies  available  today. 
The  agencies  are  adopting  less  stringent 
requirements  for  manufacturers  of  other 
highway  trailer  subcategories  beginning 
in  MY  2018  that  can  be  met  without  use 
of  aerodynamic  technologies.  Given  that 
these  technologies  are  readily  available 
and  are  already  familiar  to  the  industry, 
the  agencies  believe,  for  both  cases,  that 
manufacturers  have  sufficient  lead  time 
to  adopt  these  technologies  and  to 
implement  the  simplified  compliance 
provisions  introduced  below  and 
described  fully  in  Section  IV.E. 

NHTSA’s  direction  under  EISA  is  to 
allow  four  model  years  of  lead-timefor 
new  fuel  consumption  standards, 
regardless  of  the  stringency  level  or 
availability  of  flexibilities.  Therefore, 
NHTSA’s  fuel  consumption 


343  The  Clean  Air  Act  (42  U.S.C.  7671 )  uses  the 
term  “appliance”  to  refer  to  TRUs  and  other  similar 
equipment 


requirements  are  not  mandatory  until 
MY  2021.  Prior  to  MY  2021,  trailer 
manufacturers  could  voluntarily 
participate  in  NHTSA’s  program,  noting 
that  once  they  made  such  a  choice,  they 
will  need  to  stay  in  the  program  for  all 
succeeding  model  years.344 

We  believe  there  are  technology 
pathways  available  today  that 
manufacturers  could  use  to  comply  with 
the  standards  when  they  are  fully 
implemented  in  MY  2027.  The  agencies 
designed  each  three -yearstage  of  the 
program  as  a  gradual  progression  of 
stringency  that  provides  sufficient  lead- 
time  for  all  affected  trailer 
manufacturers  to  evaluate  and  adopt 
C02-and  fuel  consumption -reducing 
technologies  or  design  trailers  to  meet 
these  standards  while  meeting  their 
customers’  needs.  The  agencies  believe 
that  the  burdens  of  installing  and 
marketing  these  C02-and  fuel 
consumption  -  reducingtechnologies  at 
the  stringency  levels  of  this  program  are 
not  limiting  factors  in  determining 
necessary  lead-timefor  manufacturers  of 
these  trailers.  Instead,  we  expect  that 
the  first-timecomplianceand,  in  some 
cases,  performance  testing,  will  be  more 
challenging  obstacles  for  this  newly 
regulated  industry.  For  these  reasons, 
the  standards  phase  in  over  a  period  of 
nine  years,  with  flexibilities  to 
minimize  the  compliance  and  testing 
burdens  especially  in  the  early  years  of 
the  program  (see  Section  IV.E.).  We  are 
adopting  provisions  for  manufacturers 
to  use  a  GEM-basedcompliance 
equation  in  lieu  of  the  GEM  vehicle 
simulation  tool,  which  will  reduce  the 
number  of  resources  required  to  learn 
and  implement  the  model.  We  are  also 
finalizing  compliance  provisions  that 
allow  trailer  manufacturers  to  use  pre¬ 
approved  aerodynamic  test  data  from 
aerodynamic  device  manufacturers, 
which  could  eliminate  a  trailer 
manufacturer’s  test  burden  for 
compliance.  As  explained  above,  non- 
aero  box  vans  and  non-boxtrailers, 
which  make  up  almost  20  percent  of  the 
regulated  trailers,  are  subject  to 
straightforward  design -basedt ire 
standards  throughout  the  program  that 
require  that  they  install  qualified  LRR 
tires  and  tire  pressure  systems  with 
simplified  compliance  requirements. 

See  Section  IV.E.  for  a  full  description 
of  the  trailer  compliance  program. 

The  Rubber  Manufacturers 
Association  (RMA)  expressed  concern 
that  the  proposed  program  would  not 
provide  sufficient  lead  time  for  the 
development  and  production  of  LRR  tire 
designs  for  some  off-roadapplications. 


344  NHTSA  adopted  asimiiar  voluntary  approach 
i  n  the  f i  rst  years  of  Phase  1  (see  76  FR  57 1 06). 


As  discussed  above,  the  final  program 
now  excludes  all  trailer  types  that 
would  generally  be  used  in  off -road 
applications,  including  all  non-box 
trailers  except  tanks,  fiatbeds,  and 
container  chassis.  Therefore,  trailer 
types  designed  for  off -road  use  do  not 
have  LRR  tire  requirements,  and  the 
final  program  should  significantly 
reduce  RM  A’s  concerns  about  available 
lead  time  for  special  tire  development. 
Additionally,  we  have  adjusted  the  tire 
performance  requirements  for  the  LRR 
tires  of  the  non-boxtrailer  design 
standards. 

D.  Feasibility  of  the  Trailer  Standards 

As  discussed  below,  the  agencies’ 
determination  is  that  the  standards 
presented  in  Section  IV.C.(2),  are  the 
maximum  feasible  and  appropriate 
under  the  agencies’  respective 
authorities,  considering  lead  time,  cost, 
and  other  factors.  We  summarize  our 
analyses  in  this  section,  and  describe 
them  in  more  detail  in  RIA  Chapter 
2.10. 

Our  analysis  of  the  feasibility  of  the 
C02  and  fuel  consumption  standards  is 
based  on  technology  cost  and 
effectiveness  values  collected  from 
several  sources.  Our  assessment  of  the 
trailer  program  is  based  on  information 
from: 

— Southwest  Research  institute 
evaluation  of  heavy -dutyvehicle  fuel 
efficiency  and  costs  for  NHTSA,345 
— 2010  National  Academy  of  Sciences 
report  of  Technologies  and 
Approaches  to  Reducing  the  Fuel 
Consumption  of  Medium -and  Heavy- 
Duty  Vehicles,346 

— Tl  AX’s  assessment  of  technologies  to 
support  the  NAS  panel  report,347 
— The  analysis  conducted  by  the 
Northeast  States  Center  for  a  Clean 
Air  Future,  International  Council  on 
Clean  Transportation,  Southwest 
Research  Institute  and  TIAX  for 
reducing  fuel  consumption  of  heavy - 


345  Reinhart,  T.E.  (June  2015).  Commercia! 
Medium-and  Heavy -DutyTruck  Fuei  Efficiency 
Technoiogy  Study — Report#!  (Report  No.  DOT  HS 
812  146).  Washington,  DC:  National  Highway 
Traffic  Safety  Administration. 

346  Committee  to  Assess  Fuei  Economy 
Tech noiogies for  Medium-and  Heavy-Duty 
Vehicies;  National  Research  Council; 

Transportation  Research  Board  (2010). 

Technologies  and  Approaches  to  Reducing  the  Fuel 
Consumption  of  Medium-and  Heavy-Duty 
Vehicles.  (“The  NAS  Report”)  Washington,  DC,  The 
National  Academies  Press.  Available  electronically 
from  the  National  Academy  Press  Web  site  at  http:// 
www.  nap.edu/catalog.php?record_id=12845. 

347  TIAX,  LLC.  “Assessment  of  Fuel  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles,”  Final  Report  to  National  Academy  of 
Sciences,  November  19,  2009. 
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duty  long  haul  combination  tractors 
(the  NESCCAF/ICCT  study),348 
— The  technology  cost  analysis 
conducted  by  ICF  for  EPA,349  and 
— Testing  conducted  by  EPA. 

As  an  initial  step  in  our  analysis,  we 
identified  the  extent  to  which  fuel 
consumption -and  C02- reducing 
technologies  are  in  use  today.  The 
technologies  include  those  that  reduce 
aerodynamic  drag  at  the  front,  back,  and 
underside  of  trailers,  tires  with  lower 
rolling  resistance,  tire  pressure 
technologies,  and  weight  reduction 
through  component  substitution.  For 
our  feasibility  analysis,  we  identified  a 
set  of  technologies  to  represent  the 
range  of  those  likely  to  be  used  in  the 
time  frame  of  the  rule.  The  agencies 
developed  the  C02  and  fuel 
consumption  standards  for  each  stage  of 
the  program  by  combining  the  projected 
effectiveness  of  trailer  technologies  and 
the  projected  adoption  rates  for  each 
trailer  type.  It  should  be  noted  that  the 
agencies  need  not  and  did  not  attempt 
to  predict  the  exact  future  pathway  of 
the  industry’s  response  to  the  new 
performance  standards  for  box  vans. 
Rather,  we  demonstrated  one  example 
compliance  pathway  that  could 
reasonably  occur,  taking  into  account 
cost  of  the  standards  (including  costs  of 
compliance  testing  and  certification), 
and  needed  lead  time.  More  details 
regarding  our  analysis  can  be  found  in 
Chapter  2.10  of  the  RIA. 

(1)  Technological  Basis  of  the  Standards 

Trailer  manufacturers  can  design  a 
trailer  to  reduce  fuel  consumption  and 
C02  emissions  by  addressing  the 
trailer’s  aerodynamic  drag,  tire  rolling 
resistance,  and  weight.  Accordingly,  the 
agencies  investigated  aerodynamic 
technologies  (e.g.,  skirts  and  tails),  low 
rolling  resistance  tires,  tire  pressure 
systems,  and  materials  that  could  be 
used  to  reduce  trailer  weight.  A 
description  of  these  technologies, 
including  their  expected  performance, 
can  be  found  in  Chapter  2.10.2  of  the 
RIA.  For  box  vans,  the  analysis  below 
presents  one  possible  set  of  technology 
designs  by  which  trailer  manufacturers 
could  reasonably  achieve  the  standards. 
However,  in  practice,  trailer 
manufacturerscould  choose  different 
technologies,  versions  of  technologies, 
and  combinations  of  technologies  that 
meet  the  business  needs  of  their 


348  NESCCAF,  SCOT,  Southwest  Research 
Institute,  and  TIAX.  Reducing  Heavy -DutyLong 
Haul  Combination  Truck  Fuel  Consumption  and 
C02  Emissions.  October  2009. 

349  ICF  International,  “investigation  of  Costs  for 
Strategies  to  Reduce  Greenhouse  Gas  Emissions  for 
Heavy-DutyOn-RoadVehicles.”  July  2010.  Docket 
Number  EPA-HQ-OAR-20 10-0 162-0283. 


customers  while  complying  with  this 
program. 

To  minimize  complexity,  a  single  van 
is  used  to  represent  each  box  van  trailer 
subcategory  in  compliance  and  in  our 
feasibility  analysis.  Within  the  short  box 
dry  and  refrigerated  van  subcategories 
(50-footand  shorter),  the  largest  fraction 
of  those  trailers  are  28  feet  in  length. 
Similarly,  53-footvans  make  up  the 
majority  of  the  long  box  dry  and 
refrigerated  vans.  Consequently,  a  28- 
foot  dry  van  is  used  to  represent  all 
lengths  of  short  dry  vans  and  a  53 -foot 
dry  van  represents  all  lengths  of  long 
dry  vans  in  this  analysis  and  for 
compliance.  Similar  lengths  represent 
the  short  and  long  refrigerated  van 
subcategories.  This  means  that 
manufacturers  do  not  need  to  analyze 
the  performance  of  devices  for  each 
trailer  length  in  each  subcategory.  This 
approach  provides  a  conservative 
estimate  of  C02  emissions  and  fuel 
consumption  reductions  for  the  longer 
vans  within  a  given  length 
subcategory,350  but  the  agencies  believe 
that  the  need  to  avoid  an  overly 
complex  compliance  program, 
reinforced  by  most  of  the  industry 
comments,  justifies  this  approach. 

(a)  Aerodynamic  Technologies 

For  box  vans  under  these  rules, 
aerodynamic  performance  of  tractor  - 
trailers  is  evaluated  using  a  vehicle’s 
aerodynamic  drag  area,  CdA.  However, 
unlike  the  tractor  program,  the 
performance  of  trailer  technologies  is 
quantified  using  changes  in  CdA  (or 
“delta  CdA’’)  rather  than  absolute 
values.  This  delta  CdA  classification 
methodology,  which  measures 
improvement  in  performance  relative  to 
a  baseline,  is  similar  to  the  SmartWay 
technology  verification  program  with 
which  most  long  box  van  manufacturers 
are  already  familiar.  The  one  difference 
is  that,  although  EPA’s  SmartWay 
aerodynamic  verification  program  uses  a 
relative  improvement,  the  metric  is  a 
percent  fuel  savings,  whereas  the 
compliance  program  for  Phase  2  uses 
change  in  drag  area,  delta  CdA.  Chapter 
2.10.2.1.1  of  the  RIA  provides  a 
comparison  of  the  SmartWay  and  Phase 
2  metrics. 

The  agencies  proposed  to  use  a  delta 
CdA  measured  at  zero-yaw(head-on 
wind)  in  the  trailer  aerodynamic  test 
procedures  (80  FR  40277).  However, 
comments  from  several  stakeholders 


350  For  example,  aerodynamic  devices  on  a  48 
foot  box  van  will  perform  somewhat  better  than  on 
a  28  foot  box  van,  so  our  analysis  likely 
underestimates  the  benefits  of  these  technologies. 
See  Chapter  2.10.2.1.2.6  of  the  RIA  and 
Memorandum  to  Docket  EPA-HG-OAR-2014- 
0827.  " 


including  ACEEE,  CARB,  1CCT,  RMA, 
STEMCO,  and  Utility  suggested  that 
measu remen ts  that  account  for  cross- 
wind  provide  a  more  appropriate 
measure  of  the  benefits  these 
technologies  would  experience  in  the 
real  world,  especially  for  technologies 
that  are  effective  when  the  wind  is  at  an 
angle.  The  agencies  evaluated  our  own 
aerodynamic  test  data,  including  data 
collected  to  justify  use  of  wind  -  average 
results  in  the  proposed  tractor  program, 
and  we  recognize  that  the  drag 
coefficient  increases  under  cross-wind 
conditions  likely  seen  in  real-world 
operation.  Since  wind-averagingwill 
account  for  this,  and  more  appropriately 
capture  aerodynamic  benefits  from 
many  devices,  including  several  small- 
scale  devices,  we  are  adopting  a  wind - 
averaged  approach  for  aerodynamic 
testing  in  the  trailer  program.  See 
Section  IV.E.(3)(b)(ii)  below  and  Chapter 
2.10.2.1 .2  of  the  RIA  for  a  summary  of 
yaw-angleeffect  as  observed  in  our 
aerodynamic  testing.  The  feasibility 
analysis  that  follows  was  performed 
using  wind-averageddelta  CdA  values. 

(i)  Aerodynamic  Technologies  for  Non- 
Box  Trailers 

The  agencies  are  aware  that  some  side 
skirts  have  been  adapted  for  the  non -box 
trailers  considered  in  this  rule  (e.g.,  tank 
trailers,  flatbeds,  and  container  chassis). 
CARB  submitted  comments  noting  that 
some  of  these  technologies  have  shown 
potential  for  large  reductions  in  drag.  At 
this  time,  however,  we  are  unable  to 
sufficiently  assess  the  degree  of  C02  and 
fuel  consumption  improvement  that 
could  generally  be  achieved  across  this 
segment  of  the  industry  and  the 
associated  costs  of  these  technologies.  In 
the  case  of  each  of  the  general  non  -  box 
trailer  types  included  in  the  trailer 
program,  the  range  of  physical  trailer 
designs,  including  the  areas  where 
aerodynamic  devices  would  be 
installed,  is  great,  and  technologies  to 
date  tend  to  be  designed  for  narrow 
applications.  This  lack  of  basic 
information  about  the  applicability  of 
future  technologies  for  these  trailer 
types  also  inhibits  our  ability  to 
estimate  costs,  either  of  the  specific 
future  designs  themselves  or  of  the  size 
of  the  market  for  any  particular  product. 
As  a  result,  we  expect  that  standards 
predicated  on  aerodynamic  technologies 
for  these  trailer  types  could  result  in 
relatively  little  emission  and  fuel 
consumption  improvement  at  relatively 
high  costs.  We  will  continue  to  monitor 
this  segment  of  the  trailer  industry  in 
this  regard  and  may  consider  further 
action  in  the  future. 

The  agencies  proposed  to  adopt 
design -basedt ire  standards  (/.e. 
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standards  not  predicated  on  any 
aerodynamic  technology,  and  for  which 
neither  GEM  nor  the  GEM -based 
equation  is  required)  for  these  trailers  to 
eliminate  the  need  for  performance 
testing  and  to  reduce  the  overall 
compliance  burden  for  these 
manufacturers.  80  FR  40257.  The  data 
submitted  and  adoption  rates  suggested 
by  CARB  would  not  provide  a  large 
enough  reduction  in  C02  and  fuel 
consumption  from  non-boxtrailer 
aerodynamics  to  justify  the  increased 
burden  on  these  manufacturers.  In 
addition,  we  believe  that  there  is  not 
currently  sufficient  information  to 
develop  aerodynamic  performance 
standards  on  these  relatively  new  and 
untried  technologies.  Consequently,  we 
are  adopting  design -basedti re 
technology  standards  for  non -box 
trailers,  as  proposed.  Non-boxtrailer 
manufacturers  may  include 
aerodynamic  improvements  in  their 
future  trailer  designs,  but  non -box 
trailer  aerodynamic  devices  cannot  be 
used  for  compliance  at  any  point  in  the 
Phase  2  program. 

(ii)  Aerodynamic  Technologies  for  Box 
Vans 

EPA  collected  aerodynamic  test  data 
for  several  tractor  -  trai  lerconf  igu  rations 
equipped  with  technologies  similar  to 
common  SmartWay-verified 
technologies.  As  mentioned  previously, 
SmartWay-verifiedtechnologies  are 
evaluated  on  53-footdry  vans.  However, 
the  C02-and  fuel  consumption -reducing 
potential  of  some  aerodynamic 
technologies  demonstrated  on  53 -foot 
dry  vans  can  be  translated  to 
refrigerated  vans  and  box  trailers  of 
other  lengths.  Some  fleets  have  opted  to 
add  trailer  skirts  to  their  refrigerated 
vans  and  28-foottrailers  and  our  testing 
included  dry  vans  of  length  53- foot, 48- 
foot,  33-foot, and  28-foot?51 

In  order  to  evaluate  performance  and 
cost  of  the  aerodynamic  technologies, 
the  agencies  identified  “packages”  of 
individual  or  combined  technologies 
that  are  being  sold  today  on  box  trailers. 
The  agencies  also  identified  distinct 
performance  levels  (i.e.,  bins)  for  these 
technology  packages  based  on  EPA’s 
aerodynamic  testing.  AH  technology 
packages  that  produce  similar 
improvements  in  drag  would  be 
categorized  as  meeting  the  same  bin 
level  of  performance.  The  agencies 
recognize  that  there  are  other 
technology  options  that  have  similar 
performance  to  those  that  we  analyzed. 
We  chose  the  technologies  presented 


351  Although,  as  noted  above,  compliance  testing 
(where  required)  uses  either  a  28  foot  van  or  53  foot 
van  to  simplify  the  compliance  process. 


here  based  on  their  current  adoption 
rates  and  availability  of  test  data. 

The  agencies  are  adopting  a  regulatory 
structure  for  box  trailers  with  seven  bins 
to  evaluate  aerodynamic  performance. 
Note  that  these  bins  are  slightly 
different  than  those  proposed.  We 
adjusted  the  aerodynamic  bins  to  reflect 
additional  data  and  the  use  of  wind - 
averaged  results.  The  most  notable 
difference  is  that  we  expanded  the 
width  of  the  lower  bins.  The  NPRM  Bins 
III,  IV  and  V  were  reduced  to  two  bins. 
Bins  V,  VI,  and  VII  are  identical  to  the 
highest  bins  from  the  NPRM  (NPRM 
bins  VI,  VII,  and  VIII).  See  Chapter 
2.10.2.1.3  of  the  RIA  for  a  complete 
description  of  the  development  of  these 
bins. 

in  the  final  trailer  program,  Bin  I 
represents  a  base  trailer  with  no 
aerodynamic  technologies  added  and  a 
delta  CdA  of  zero.  Bin  II  is  intended  to 
capture  aerodynamic  devices  that 
achieve  small  reductions  in  C02  and 
fuel  consumption.  Some  gap  reducers 
may  achieve  Bin  II  on  long  dry  vans, 
and  most  individual  devices  ( e.g skirts 
or  tails)  will  achieve  this  bin  for  short 
box  vans.  We  expect  a  majority  of  single 
aerodynamic  devices  to  perform  in  the 
range  of  Bins  III  through  IV  for  long  box 
vans.  Combinations  of  devices  are 
expected  to  meet  Bin  III  for  short  vans 
and  Bin  V  or  Bin  VI  levels  of 
performance  for  long  vans.  Bin  VI 
represents  the  more  optimized 
combinations  of  technologies  on  long 
vans.  The  agencies  observed  one  device 
combination  that  met  Bin  VI  in  our 
aerodynamic  testing  and  did  not  observe 
any  combinations  that  meet  Bin  VII. 

This  final  level  is  designed  to  represent 
aerodynamic  improvements  that  may 
become  available  in  the  future, 
including  aerodynamic  devices  yet  to  be 
designed  or  approaches  that  incorporate 
changes  to  the  design  of  trailer  bodies. 
The  agencies  believe  there  is  ample  lead 
time  to  optimize  additional  existing  Bin 
V  combinations  such  that  they  can  also 
meet  Bin  VI  by  MY  2027.  However, 
none  of  the  standards  are  predicated  on 
the  performance  of  Bin  VII  aerodynamic 
improvements.  See  Table  IV— 14  and 
accompanying  text. 

Table  IV-5  illustrates  the  bin 
structure  that  the  agencies  are  adopting 
as  the  basis  for  box  vans  to  demonstrate 
compliance.  The  agencies  believe  these 
bins  apply  to  all  box  vans  (dry  and 
refrigerated  vans  of  various  lengths). 
Although  the  underlying  test  data  from 
EPA’s  aerodynamic  testing  program 
reflect  some  variation  due  to  differences 
in  test  methods,  as  well  as  differences 
in  trailer  and  aerodynamic  device 
models,  the  agencies  believe  that  each  of 
these  bins  covers  a  wide  enough  range 


of  delta  CdAs  to  account  for  the 
uncertainty.  See  RIA  Chapter  2.10  for 
more  information. 

When  manufacturers  obtain  test 
results,  they  would  check  the  range 
shown  in  Table  IV-5  for  the  measured 
CdA  value  and  use  the  corresponding 
input  value  for  compliance.  Note  that 
these  are  wind  -averagedresults,  as 
described  in  Chapter  2.10  of  the  RIA 
and  below  in  Section  IV.E.(3)(b)(ii). 
Also,  the  input  is  a  threshold  and  not  an 
average  of  the  bin  range.  Consequently, 
the  compliance  results  will  be  a 
conservative  estimate  of  the 
performance  of  most  technologies  that 
achieve  a  given  bin.352 


Table  IV-5— Technology  Bins 
Used  To  Evaluate  Trailer  Bene¬ 
fits  and  Costs 


Bin 

Delta  CdA 

Measured 

value 

Input  value  for 
compliance 

Bin  i  . 

<0.10  . 

0.0 

Bin  II  . 

0.10-0.39  . 

0.1 

Bin  EM  . 

0.40-0.69  . 

0.4 

Bin  IV  . 

0.70-0.99  . 

0.7 

Bin  V . 

1.00-1.39  . 

1.0 

Bin  VI  . 

1.4-1.79  . 

1.4 

Bin  VII  . 

>1.80  . 

1.8 

To  develop  the  standards  for  box 
trailers,  the  agencies  assessed  the  C02 
emissions  and  fuel  consumption 
impacts  of  the  aerodynamic  bins  using 
an  equation  based  on  the  GEM  vehicle 
simulation  tool.  See  Section  II  and 
Section  IV. E.  (1)  for  more  information 
about  GEM  and  Chapter  2. 1 0.5  of  the 
RIA  for  our  development  of  the  GEM  - 
based  equation.  Within  GEM,  and 
reflected  in  the  results  of  the  equation, 
the  aerodynamic  performance  of  each 
box  van  subcategory  is  evaluated  by 
subtracting  the  delta  CdA  shown  in 
Table  IV-5  from  the  CdA  value 
representing  a  specific  standard  tractor 
pulling  a  trailer  with  no  C02-or  fuel 
consumption -reducingtechnologies 
(i.e.,  a  “no-control”trailer).  in  other 
words,  the  tractor- traileris  simulated 
with  improvements  to  the  baseline 
trailer.  The  agencies  chose  to  model  the 
no -control  long  box  dry  van  using  a  CdA 
value  of  6.0  m2  (the  mean  wind  - 
averaged  CdA  from  EPA’s  wind  tunnel 


352  This  is  in  contrast  to  the  tractor  program 
where  manufacturers  obtain  absolute  CdA  values  in 
tractor  aerodynamic  testing.  The  tractor  results  are 
corrected  to  coastdown  values  before  applying  them 
tobinsandobtainingabin  -  averageval  ue  as  a 
compliance  input.  Trailers  measure  a  delta  CdA  and 
do  not  have  a  correction  to  a  reference  method  (see 
Section  IV.E.(3)(b)).  The  lower  threshold  approach 
adopted  for  the  trailer  compliance  inputs  limits  the 
chance  of  over- predictingperformance  when  a 
reference  method  correction  is  not  applied. 
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testing).  The  single,  short  box  dry  vans 
showed  lower  CdA  values  compared  to 
its  53-footcounterpart  in  EPA’s  wind 
tunnel  testing  with  an  average  of  5.6  m2. 
The  agencies  did  not  test  any 
refrigerated  vans,  but  we  assumed  a 
refrigerated  van’s  TRU  would  behave 
similar  to  a  gap  reducer.  Our  test  results 
in  Chapter  2.10.2.1 .3  did  not  show  gap 
reducer  technologies  to  have  a 
significant  effect  on  CdA  and  the 
agencies  accordingly  assigned  the  same 
default  CdA  to  refrigerated  and  dry  box 
vans  in  GEM.  Note  that  the  trailer 
subcategories  that  have  design  standards 
(/.e.,  non-boxand  non-aerobox  trailers) 
do  not  have  numerical  standards  to 
meet,  and  do  not  have  defaults  in  GEM. 
Table  IV-6  illustrates  the  no -control 
drag  areas  (CdA)  associated  with  each 
trailer  subcategory. 

Table  IV-6— Default  Aerodynamic 
Drag  Area  (CdA)  Values  Associ¬ 
ated  With  Each  (No-Control) 
Trailer  Modeled  in  GEM 


Trailer  subcategory 

CdA  (M2) 

Long  Dry  Van  . 

6.0 

Short  Dry  Van  . 

5.6 

Long  Ref.  Van  . 

6.0 

Short  Ref.  Van  . 

5.6 

Current  “boat  tail”  devices,  applied  to 
the  rear  of  a  trailer  with  rear  swing 
doors,  are  typically  designed  to  collapse 
flat  as  the  trailer  rear  doors  are  opened. 
If  the  tail  structure  can  remain  in  the 
collapsed  configuration  when  the  doors 
are  closed,  the  benefit  of  the  device  is 
lost.  We  requested  comment  on  whether 
we  should  require  that  trailer 
manufacturers  using  such  devices  for 
compliance  with  these  standards  only 
use  designs  that  automatically  deploy 
when  the  vehicle  is  in  motion.  STEMCO 
commented  that  automatic  deployment 
should  not  be  required,  since  those 
systems  are  more  expensive,  and  in 
their  view,  not  necessary  for  the  Phase 
2  program.  STEMCO  believes  that,  since 
there  is  a  strong  economic  incentive  for 
operators  to  ensure  that  the  devices  are 
correctly  deployed  in  order  to  achieve 
the  greatest  fuel  cost  payback,  a 
regulatory  requirement  related  to 
deployment  is  not  needed.  We  generally 
agree,  and  have  not  included  such  a 
requirement  in  the  final  trailer  program. 
For  this  analysis,  we  consider  all  boat 
tails  to  be  properly  deployed. 

The  agencies  are  aware  that  physical 
characteristics  of  some  box  trai  lers 
influence  the  technologies  that  can  be 
applied.  For  instance,  the  TRUs  on 
refrigerated  vans  are  located  at  the  front 
of  the  trailer,  which  prevents  the  use  of 
current  gap -reducers, either  by 


occupying  the  space  that  a  front-end 
fairing  would  use,  or  by  blocking  air 
flow  that  the  TRU  needs  for  cooling 
purposes.  Similarly,  drop  deck  dry  vans 
have  lowered  floors  between  the  landing 
gear  and  the  trailer  axles  that  limit  the 
abi  I  i  ty  to  use  si  de  sk i  rts.  We  d  iscuss 
another  example,  roil-uprear  doors,  in 
Section  IV.C.(1)(a)  above.  The  agencies 
considered  the  availability  and 
limitations  of  aerodynamic  technologies 
for  each  trailer  type  evaluated  in  our 
feasibility  analysis  of  the  standards. 

(b)  Tire  Rolling  Resistance 

Similar  to  the  Phase  2  tractor  and 
vocational  vehicle  programs,  the 
agencies  are  adopting  standards  based 
on  adoption  of  lower  rolling  resistance 
tires.  While  some  box  vans  continue  to 
be  sold  with  tires  of  higher  rolling 
resistances,  the  agencies  believe  most 
box  van  tires  currently  achieve  a  tire 
Crr  of  6.0  kg/ton  or  better.  Feedback 
from  several  box  trailer  manufacturers 
indicates  that  the  standard  tires  offered 
on  their  new  trailers  are  SmartWay- 
verified  tires  (/.e.,  CRR  of  5.1  kg/ton  or 
better).  An  informal  survey  of  members 
from  the  Truck  Trailer  Manufacturers 
Association  (TTMA)  in  2014  indicates 
about  85  percent  of  box  vans  sold  at  that 
time  had  SmartWay  tires.353 

The  agencies  evaluated  two  levels  of 
tire  performance  for  box  vans  beyond 
the  baseline  trailer  tire  rolling  resistance 
level  (TRRL)  of  6.0  kg/ton.  The  first 
performance  level  was  set  at  the  criteria 
for  SmartWay -ver if icationfor  trailer 
tires,  5.1  kg/ton,  which  is  a  15  percent 
reduction  in  CRR  from  the  baseline.  As 
mentioned  previously,  several  tire 
models  available  today  achieve  rolling 
resistance  values  well  below  the  present 
SmartWay  threshold.  Given  the  multiple 
year  phase  -  inof  the  standards,  the 
agencies  expect  that  tire  manufacturers 
will  continue  to  respond  to  demand  for 
more  efficient  tires  and  will  offer 
increasing  numbers  of  tire  models  with 
rolling  resistance  values  significantly 
better  than  today’s  typical  LRR  tires,  in 
this  context,  we  believe  it  is  reasonable 
to  expect  a  large  fraction  of  the  trailer 
industry  could  adopt  tires  with  rolling 
resistances  at  a  second  performance 
level  that  will  achieve  an  additional 
reduction  in  rolling  resistance, 
especially  in  the  later  stages  of  the 
program.  The  agencies  project  the  CRR 
for  this  second  level  of  performance  to 
be  a  value  of  4.7  kg/ton  (a  22  percent 
reduction  from  the  baseline  tire). 

The  vast  majority  of  box  van  miles 
occur  on -road, and  current  LRR  tire 


353  Letter,  Truck  Trailer  Manufacturers 
Association  to  EPA.  Received  on  October  16,  2014. 
Docket  EPA-HG-OAR-201 4-0827-01 46. 


designs  are  appropriate  and  effective  for 
those  applications.  We  note  that  current 
designs  of  LRR  tires  may  not  be 
appropriate  for  some  non  -  boxtrai  ler 
types,  including  those  that  operate 
significantly  in  off-roadconditions.  We 
expect  that  the  tire  manufacturing 
industry  will  continue  to  expand  their 
offerings  of  tire  designs  to  additional 
applications.  Regardless,  by  limiting  the 
non -boxtrai ler  types  covered  by  the 
final  trailer  program  to  those  generally 
used  in  on-highwayapplications  (tanks, 
flatbeds,  and  container  chassis),  the 
program  avoids  most  of  these  potential 
situations. 

We  received  comment  from  Michel  in 
supporting  the  use  of  6.0  kg/ton  as  the 
box  trailer  tire  rolling  resistance 
baseline,  but  they  expressed  concern 
that  the  SmartWay  threshold  of  5.1  kg/ 
ton  does  not  apply  for  non -boxtrai lers, 
and  could  compromise  their  operation. 
Similarly,  the  Rubber  Manufacturers 
Association  indicated  that  a  baseline  of 
6.0  kg/ton  does  not  apply  to  non -box 
trailers.  The  agencies  agree  that  the 
baseline  tires  for  non -boxtrai  lers  should 
have  a  higher  rolling  resistance,  but  we 
did  not  receive  any  comments  that 
included  CRR  data.  For  the  analysis  for 
the  final  rules,  the  agencies  revised  the 
baseline  CRR  to  a  value  of  6.5  kg/ton  for 
non -boxtrai ler  manufacturers.  The 
updated  non -boxtrai ler  designs 
standards  require  LRR  tires  of  6.0  kg/ ton 
in  the  first  stage  of  the  program  and  5.1 
kg/ton  in  the  later  years.  Nowhere  in  the 
final  program  do  we  require  Level  4 
tires  for  non -boxtrai lers. 

The  agencies  evaluated  four  tire 
rolling  resistance  levels,  summarized  in 
Table  1V-7,  in  the  feasibility  analysis  of 
the  following  sections.  It  should  be 
noted  that  these  levels  are  targets  for 
setting  the  stringency  of  the  box  van 
performance  standards  and  rolling 
resistance  thresholds  for  the  non -box 
design  standards.  For  compliance,  box 
van  manufacturers  have  the  option  to 
use  tires  with  any  rolling  resistance  and 
are  not  be  limited  to  these  TRRLs. 


Table  I V-7— Summary  of  Trailer 
Tire  Rolling  Resistance  Levels 
Evaluated 


Tire  rolling  resistance  level 

Crr  (kg/ton) 

Level  1  (Non-Box  Baseline) 

6.5 

Level  2  (Box  Van  Baseline  ) 

6.0 

Level  3  . 

5.1 

Level  4  . 

4.7 

(c)  Tire  Pressure  Systems 

Tire  pressure  monitoring  systems 
(TPMS)  and  automatic  tire  inflation 
systems  (ATIS)  are  designed  to  address 
under- infiatedtires.  Both  systems  alert 
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drivers  if  a  tire’s  pressure  drops  below 
its  set  point.  TPMS  are  simpler  and 
merely  monitor  tire  pressure.  Thus,  they 
require  user-  interactionto  reinfiate  to 
the  appropriate  pressure.  Today’s  ATIS, 
on  the  other  hand,  typically  take 
advantage  of  trailers’  air  brake  systems 
to  supply  air  back  into  the  tires 
(continuously  or  on  demand)  until  a 
selected  pressure  is  achieved.  In  the 
event  of  a  slow  leak,  ATIS  have  the 
added  benefit  of  maintaining  enough 
pressure  to  allow  the  driver  to  get  to  a 
safe  stopping  area.  See  Chapter  2.10.2.3 
of  the  Rl  A  for  more  on  tire  pressure 
systems. 

The  agencies  proposed  that  ATIS  be 
the  only  tire  pressure  system  allowed  to 
be  used  to  meet  the  standards,  since 
TPMS  require  action  on  the  part  of  the 
operator.  Our  position  at  the  time  of  the 
proposal  was  that  TPMS  could  not 
sufficiently  guarantee  proper  inflation. 
80  FR  40262.  However,  some 
commenters  stated  that  TPMS  are 
effective  in  encouraging  proper  tire 
pressure  maintenance,  and  should  also 
be  eligible  as  a  compliance  option. 
Commenters  did  not  provide  specific 
data  about  the  overall  effectiveness  of 
TPMS.  However,  we  are  aware  of  the 
emergence  of  TPMS  that  use  telematics 
to  automatically  report  tire  pressure 
data  to  a  central  contact.  It  is  also  our 
understanding  that  there  is  a  growing 
recognition  among  fleet  and  individual 
operators  of  the  potential  value  that 
these  systems  can  provide  to  operators, 
so  long  as  the  operator  and/or  a  central 
fleet  contact  take  action  to  address  cases 
of  low  tire  pressures  indicated  by  the 
systems.  These  factors  have  led  the 
agencies  to  reconsider  our  approach  to 
TPMS.  As  described  in  Section  IV.B. 
above,  we  now  believe  that  TPMS 
provides  overall  fuel  consumption  and 
C02  reductions,  and  the  final  program 
recognizes  the  option  of  TPMS  as  part 
of  the  compliance  path  for  all  covered 
trailers. 

NHTSA  and  EPA  recognize  the  role  of 
proper  tire  inflation  in  maintaining 
optimum  tire  rolling  resistance  during 
normal  trailer  operation.  Rather  than 
require  performance  testing  of  tire 
pressure  systems,  the  agencies  recognize 
the  benefits  of  these  systems,  and  the 
program  applies  default  reduction 
values  for  manufacturers  that 
incorporate  ATIS  or  TPMS  into  their 
trailer  designs.  Based  on  information 
available  today,  we  believe  that  most 
tire  pressure  technologies  and  systems 
in  typical  use  perform  similarly. 

We  proposed  to  assign  a  1 .5  percent 
reduction  in  C02  and  fuel  consumption 
for  all  trailers  that  implement  ATIS, 
based  on  information  availableat  that 


time.354  We  did  not  receive  any 
comments  directly  addressing  the 
proposed  reduction  value.  However,  the 
agencies  believed  it  was  appropriate  to 
align  the  effectiveness  of  tire  pressure 
systems  for  tractors,  trailers  and 
vocational  vehicles,  and  the  agencies  are 
adopting  a  1 .2  percent  reduction  for 
ATIS  for  each  of  these  vehicle 
categories.  As  just  noted,  we  are  also 
adopting  provisions  that  recognize  a 
C02  and  fuel  consumption  reduction  for 
TPMS.  The  agencies  believe  that 
sufficient  incentive  exists  for  truck 
operators  to  address  low  tire  pressure 
conditions  if  they  are  notified  that  they 
exist  through  a  TPMS  (for  example,  for 
reasons  of  personal  safety  as  wel  I  as  fuel 
savings).  However,  we  recognize  the 
dependence  on  operator  action  for 
TPMS,  and  we  are  adopting  a  reduction 
of  1 .0  percent  for  these  systems.  We 
have  concluded  that  the  use  of  these 
systems  can  consistently  ensure  that  tire 
pressure  and  tire  rolling  resistance  are 
maintained.  Sections  !ll.D.(1)(b)  and 
V.C.(1  )(a)  also  discuss  the  overall  Phase 
2  program’s  treatment  of  both  types  of 
tire  pressure  systems  for  tractors  and 
vocational  vehicles,  respectively. 

We  selected  the  standards  for  most 
box  vans  with  the  expectation  that  a 
high  rate  of  adoption  of  ATIS  will  occur 
during  all  years  of  the  phase- inof  the 
program,  and  that  manufacturers  of  non- 
aero  vans,  and  non  -  boxtrai  lers  will 
install  either  TPMS  or  ATIS,  as  well  as 
LRR  tires,  to  comply  with  the  design - 
based  tire  standards. 

In  the  performance- basedcomp fiance 
approach  to  full -and  partial -aerobox 
vans,  the  program  incorporates  a  small 
discount  in  the  value  of  TPMS  in  the 
compliance  equation  as  compared  to 
ATIS,  to  reflect  the  inherent  user 
interaction  required  for  TPMS  to  be 
effective.  In  the  design-based 
compliance  approach  for  non-aerovans 
and  non -boxtrai lers,  manufacturers  may 
comply  by  using  either  TPMS  or  ATIS, 
which  in  that  case  are  valued  equally. 
See  Section  IV. D.(2)(d)  below  for 
discussion  of  our  estimates  of  the  degree 
of  adoption  of  tire  pressure  systems 
prior  to  and  at  various  points  in  the 
phase  -  inof  the  proposed  program. 

(d)  Weight  Reduction 

As  proposed,  the  trailer  program 
provides  manufacturers  the  option  of 
complying  through  the  substitution  of 
specified  I ighter -  weightcomponents 
that  can  be  clearly  isolated  from  the 
trailer  as  a  whole.  In  the  proposal,  the 
agencies  identified  several  conventional 
components  with  lighter-weight 
substitutes  that  are  currently  available 


354  See  Chapter  2.10.2.3  of  the  RiA. 


(e.g.,  substituting  conventional  dual 
tires  mounted  on  steel  wheels  with 
wide-basedsingle  tires  mounted  on 
aluminum  wheels).  80  FR 40262. 

Several  commenters  provided 
additional  component  suggestions,  with 
information  about  their  typical 
associated  weight  reductions.  The 
component  substitutions  we  have 
included  in  the  final  program,  and  the 
weight  savings  that  we  are  associating 
with  each  component,  are  presented  in 
the  RIA  Chapter  2.10.2.4  and  40  CFR 
1037.515.  The  agencies  have  identified 
12  common  trailer  components  for 
which  lighter  weight  options  are 
currently  available  (see  40  CFR 
1037.51 5).355  356  357  358  Manufacturers 
that  adopt  these  technologies  and 
choose  to  use  them  as  part  of  their 
compliance  strategy  sum  the  associated 
weight  reductions  and  apply  those 
values  in  the  GEM -basedcomp I iance 
equation  (see  Section  IV.E.(2)(a)).  We 
believe  that  the  initial  cost  of  these 
component  substitutions  is  currently 
substantial  enough  that  only  a  relatively 
small  segment  of  the  industry  has 
adopted  these  technologies  today. 

There  is  no  clear  “baseline”  for 
current  trailer  weight  against  which 
lower- weightdesigns  could  be 
compared  for  regulatory  purposes.  For 
this  reason,  the  agencies  do  not  believe 
it  is  appropriate  or  fair  across  the 
industry  to  apply  overall  weight 
reductions  toward  compliance  using  a 
universal  baseline  trailer.  However,  the 
agencies  do  believe  it  is  appropriate  to 
give  a  manufacturer  credit  for  overall 
weight  reduction  achieved  in  their  own 
product  line.  In  the  final  program,  we 
are  clarifying  that  manufacturers  of  box 
trailers  with  significant  weight 
reductions  have  the  option  of  using  our 
off-cyclecredit  process  to  compare 
overall  weight  reduction  of  future 
trailers  using  an  appropriate  baseline 
from  their  own  production.  This  process 
allows  manufacturers  to  do  a 
comparison  of  their  new  trailer  to  a 
previous  model  to  quantify  the  weight 
reduction  improvements.  Manufacturers 
wishing  to  go  this  route  should  contact 


355  Scarce!  I  i,  Jamie.  “Fuel  Efficiency  for  Trailers” 
Presented  at  ACEEE/ICCT  Workshop:  Emerging 
Tech noi ogles  for  Heavy  - Duty Vehicie  Fuei 
Efficiency,  Wabash  National  Corporation.  July  22, 
2014. 

356  “Weight  Reduction:  A  Glance  at  Clean  Freight 
Strategies,”  EPA  SmartWay.  EPA420F09-043. 
Available  at:  http://permanent.access.gpo.gov/ 
gpo38937/EPA420F09-043.pdf. 

357  Memorandum  dated  June  2015  regarding 
confidential  weight  reduction  information  obtained 
during  SBREFA  Panel.  Docket  EPA-HQ-OAR- 
2014-0827. 

358  Randall  Scheps,  Aluminum  Association,  “The 
Aluminum  Advantage:  Exploring  Commercial 
Vehicles  Applications,”  presented  in  Ann  Arbor, 

M  ichigan,  June  18,  2009. 
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EPA  in  advance  to  discuss  appropriate 
test  procedures.  More  information  about 
the  off-cycleprocess  can  be  found  in 
Section  !V.E.(5)(d)  and  in  40  CFR 
1037.610  or  49  CFR  535.7.  Note  that 
non -boxtraifers  and  non-aerobox  vans 
have  design  standards  that  are  limited  to 
adoption  of  lower  rolling  resistance  tires 
and  tire  pressure  systems,  and  do  not 
include  weight  reduction  as  part  of  their 
simplified  compliance  demonstration. 

The  agencies  recognize  that  when 
weight  reduction  is  applied  to  a  trailer, 
some  operators  will  replace  that  saved 
weight  with  additional  payload.  To 
account  for  this  in  the  average  vehicle 
represented  by  EPA’s  GEM  vehicle 
simulation  tool,  it  is  assumed  that  one- 
third  of  any  weight  reduction  will  be 
applied  to  the  payload.  Wabash 
suggested  that  the  agencies  reconsider 
the  distribution  of  weight  between 
payload  and  trailer  weight  when 
modeling  weight  reduction,  expressing 
concern  that  the  reduction  was  not 
receiving  appropriate  credit  in  the 
program.  Although  the  simulated 
vehicle  in  GEM  only  receives  of  the 
weight  reduction  applied,  the  model 
calculates  C02  emissions  and  fuel 
consumption  on  a  per-ton-mil&asis  by 
dividing  by  the  payload,  which  now 
includes  the  extra  one-thirdfrom  weight 
reduction.  Dividing  by  a  larger  payload 
results  in  lower  C02  and  fuel 
consumption  values.359 

For  53 -footvans  simulated  in  GEM 
(and  thus,  for  the  GEM-basedequation), 
it  takes  a  weight  reduction  of  nearly 
1,000  pounds  before  a  one  percent  fuel 
savings  is  achieved.  The  impact  of  the 
same  1000  pounds  is  slightly  greater  for 
shorter  vans,  due  to  their  lower  overall 


weight,  but  the  effectiveness  of  weight 
reduction  is  still  relatively  low 
compared  to  the  effectiveness  of  many 
aerodynamic  technologies.  In  addition, 
large  material  substitutions  can  be 
costly.  The  agencies  thus  believe  that 
few  trailer  manufacturers  will  apply 
weight  reduction  solely  as  a  means  of 
achieving  reduced  fuel  consumption 
and  C02  emissions.  Therefore,  we  are 
adopting  standards  that  could  be  met 
without  reducing  weight — that  is,  the 
feasible  compliance  path  set  out  by  the 
agencies  for  this  program  does  not 
assume  weight  reduction  as  a 
compliance  avenue.  However,  as 
discussed  here,  the  final  program 
includes  the  option  for  box  trailer 
manufacturers  to  apply  weight 
reduction  to  some  of  their  trailers  as 
part  of  their  compliance  strategy. 

(2)  Effectiveness,  Adoption  Rates,  and 
Costs  of  Technologies  for  the  Trailer 
Standards 

The  agencies  evaluated  the 
technologies  above  as  they  apply  to  each 
of  the  trailer  subcategories.  The  next 
sections  describe  the  effectiveness, 
adoption  rates  and  costs  associated  with 
these  technologies.  The  effectiveness 
and  adoption  rate  projections  were  used 
to  derive  these  standards. 

(a)  No -Control  Default  Tractor -Trailer 
Vehicles  in  GEM  (Box  Van  Standards 
Only) 

The  regulatory  purpose  of  EPA’s 
heavy -dutyvehicle  compliance  tool, 
GEM,  is  to  combine  the  effects  of  trailer 
technologies  through  simulation  so  that 
they  can  be  expressed  as  g/ton-mileand 
gal/1000  ton-mileand  thus  avoid  the 


need  for  direct  testing  of  each  trailer 
being  certified.  All  of  the  standards  for 
box  vans  (w  ith  the  exception  of  non  - 
aero  box  vans,  which  have  design 
standards)  use  an  equation  derived  from 
GEM  to  demonstrate  compliance.  The 
trailer  program  has  separate 
performance  standards  for  each  box  van 
subcategory  (again,  with  the  exception 
of  non  -aerobox  vans)  and  each  of  these 
subcategories  is  modeled  as  a  tractor- 
trailer  combination  that  we  believe 
reflects  the  average  physical 
characteristics  and  use  pattern  of  vans 
in  that  subcategory.  Long  vans  are 
pulled  by  sleeper  cab  tractors  and  use 
the  long-hauldrive  cycle  weightings. 
Short  vans  are  pul  led  by  day  cabs  and 
have  the  short- hauidrive  cycle 
weightings.  Short  vans  also  have  a 
lighter  payload  and  overall  vehicle 
weight  compared  to  their  longer 
counterparts. 

Table  IV-8  highlights  the  relevant 
vehicle  characteristics  for  the  no -control 
default  of  each  subcategory  (i.e.,  zero 
C02-or  fuel  consumption  reducing 
technologies  installed).  Baseline  trailer 
tires  are  used,  and  the  drag  area,  which 
is  a  function  of  the  aerodynamic 
characteristics  of  both  the  tractor  and 
trai  ler,  is  set  to  the  values  shown 
previously  in  Table  IV-6.  Weight 
reduction  and  tire  pressure  systems  are 
not  applied  in  these  default  vehicles. 
Chapter  2.10  of  the  RIA  provides  a 
detailed  description  of  the  development 
of  these  default  tractor- trai lers.Note  that 
the  agencies  proposed  to  use  Class  8 
tractors  for  all  default  tractor -trai  ler 
vehicles.  However,  we  are  adopting  the 
final  standards  based  on  4x2  Class  7 
tractors  for  short  box  vans. 


Table  IV-8— Characteristics  of  the  No-Control  Default  Tractor-Trailer  Vehicles  in  GEM 


Dry  van 

Refrigerated  van 

Trailer  length 

Long 

Short 

Long 

Short 

Standard  Tractor: 

Class  . 

Class  8  . 

Class  7  . 

Class  8  . 

Class  7. 

Cab  Type  . 

Sleeper . 

Day . 

Sleeper . 

Day. 

Roof  Height  . 

High . 

High  . 

High  . 

High. 

Axle  Configuration  . 

6x4  . 

4x2  . 

6x4  . 

4x2. 

Engine  . 

2018  MY  15L,  455  HP  .. 

2018  MY  111,  350  HP  .. 

2018  MY  15L,  455  HP  .. 

2018  MY  11L,  350  HP. 

Steer  Tire  RR  (kg/ton)  . 

6.54  . 

6.54  . 

6.54  . 

6.54. 

Drive  Tire  RR  (kg/ton)  . 

6.92  . 

6.92  . 

6.92  . 

6.92. 

Drag  Area,  C^A  (m2)  . 

6.0  . 

5.6  . 

6.0  . 

5.6. 

Number  of  Trailer  Axles  . 

2  . 

1  . 

2  . 

1. 

Trailer  Tire  RR  (kg/ton)  . 

6.00  . 

6.00  . 

6.00  . 

6.00. 

Total  Weight  (kg)  . 

31978  . 

18306  . 

33778  . 

20106. 

Payload  (tons)  . 

19  . 

10  . 

19  . 

10. 

Tire  Pressure  System  Use  . 

0  . 

0  . 

0  . 

0. 

Weight  Reduction  (lb) . 

0  . 

0  . 

0  . 

0. 

Drive  Cycle  Weightings: 

65-MPH  Cruise  . 

86%  . 

64%  . 

86%  . 

64%. 

55-MPH  Cruise  . 

9%  . 

17%  . 

9%  . 

17%. 

359  Memorandum  to  Docket  EPA-HQ-OAR- 
2014-0827,  “Evaluation  of  Weight  Reduction 


Distribution  in  Response  to  Public  Comments  from 
Wabash  National  Corporation,”  June  18,  2016. 
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Table  IV-8— Characteristics  of  the  No-Control  Default  Tractor-Trailer  Vehicles  in  GEM— Continued 


Dry  van 

Refrigerated  van 

Trailer  length 

Long 

Short 

Long 

Short 

Transient  Driving  . 

5%  . 

19%  . 

5%  . 

19%. 

(b)  Effectiveness  of  Technologies 

As  already  noted,  the  agencies 
recognize  trailer  improvements  via  four 
performance  parameters:  Aerodynamic 


drag  reduction,  tire  rolling  resistance 
reduction,  the  adoption  of  tire  pressure 
systems,  and  weight- red ucingstrategies. 
Table  IV-9  summarizes  the  performance 


levels  the  agencies  evaluated  for  each  of 
these  parameters  based  on  the 
technology  characteristics  outlined  in 
Section  IV.D.(I). 


Table  IV-9— Performance  Parameters  for  the  Trailer  Program 


Aerodynamics  (Delta  CdA,  m2): 

Bin  1  . 

0.0. 

Bin  II  . 

0.1. 

Bin  ME  . 

0.4. 

Bin  IV . 

0.7. 

Bin  V  . 

1.0. 

Bin  VI  . 

1.4. 

Bin  VII  . 

1.8. 

Tire  Rolling  Resistance  (CRR,  kg/ton): 

Tire  Level  1  . 

6.5. 

Tire  Level  2  . 

6.0. 

Tire  Level  3  . 

5.1. 

Tire  Level  4  . 

4.7. 

Tire  Inflation  System  (%  reduction): 

ATIS  . 

1.2. 

TPMS . 

1.0. 

Weight  Reduction  (lb): 

Weight  . 

1/3  added  to  payload,  remaining  reduces  overall  vehicle  weight. 

These  performance  parameters  have 
different  effects  on  each  trailer 
subcategory  due  to  differences  in  the 
simulated  trailer  characteristics.  Table 
IV-10  shows  the  agencies'  estimates  of 
the  effectiveness  of  each  parameter  for 


the  four  box  van  types.  Each  technology 
was  evaluated  using  the  baseline 
parameter  values  for  the  other 
technology  categories.  For  example, 
each  aerodynamic  bin  was  evaluated 
using  the  baseline  tire  (6.0  kg/ton)  and 


the  baseline  weight  reduction  option 
(zero  pounds).  The  table  shows  that 
aerodynamic  improvements  offer  the 
largest  potential  for  C02  emissions  and 
fuel  consumption  reductions,  making 
them  relatively  effective  technologies. 


Table  IV-10— Effectiveness  (Percent  C02  Emissions  and  Fuel  Consumption)  of  Technologies  for  Box  Vans 

in  the  Trailer  Program 


Aerodynamics 

Delta  CdA  (m2) 

Dry  van 

Refrigerated  van 

Long 

(%) 

Short 

(%) 

Long 

(%) 

Short 

(%) 

Bin  !  . 

0.0 

0 

0 

0 

0 

Bin  EE  . 

0.1 

1 

1 

1 

1 

Bin  ill  . 

0.4 

3 

3 

3 

3 

Bin  IV  . 

0.7 

5 

5 

5 

5 

Bin  V  . 

1.0 

7 

7 

7 

7 

Bin  VI  . 

1.4 

9 

10 

9 

10 

Bin  VIE  . 

1.8 

12 

13 

12 

13 

Tire  Rolling  Resistance 

Crr  (kg/ton) 

Dry  van 

Refrigerated  van 

Long 

Short 

Long 

Short 

Level  1  . 

6.5 

Level  2  . 

6.0 

0 

0 

0 

0 

Level  3  . 

5.1 

¥2 

¥1 

¥2 

¥1 

Level  4  . 

4.7 

¥3 

¥2 

¥3 

¥2 

Weight  Reduction 

Weight  (lb) 

Dry  van 

Refrigerated  van 

Long 

Short 

Long 

Short 

Baseline  . 

0 

0 

0 

0 

0 
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Table  IV— 10 — Effectiveness  (Percent  C02  Emissions  and  Fuel  Consumption)  of  Technologies  for  Box  Vans 

in  the  Trailer  Program— Continued 


Aerodynamics 

Delta  CdA  (m2) 

Dry  van 

Refrigerated  van 

Long 

(%) 

Short 

(%) 

Long 

(%) 

Short 

(%> 

Option  1  . 

100 

0 

0 

0 

0 

Option  2  . 

500 

1 

1 

1 

1 

Option  3  . 

1000 

1 

2 

1 

2 

Option  4  . 

2000 

2 

4 

2 

4 

(c)  Baseline  Tractor -TrailerTo  Evaluate 
Benefits  and  Costs 

In  order  to  evaluate  the  benefits  and 
costs  of  the  final  standards  for  each  of 
the  ten  subcategories,  it  is  necessary  to 
establish  a  reference  point  for 
comparison.  As  mentioned  previously, 
the  technologies  described  in  Section 
1V.D.(1)  exist  in  the  market  today,  and 
their  adoption  is  driven  by  available 
fuel  savings  as  well  as  by  the  voluntary 
SmartWay  Partnership  and  California’s 
tractor -trailer  requirements.  For  these 
rules,  the  agencies  identified  baseline 
tractor -trailersfor  each  trailer 
subcategory  based  on  the  technology 
adoption  rates  we  project  would  exist  in 
MY  2018  if  this  trailer  program  was  not 
implemented. 

CARB’s  comments  noted  the  informal 
survey  of  TTMA  members  provided  in 
letter  from  TTMA  to  EPA  in  2014 
regarding  current  adoption  rates  of 
several  technologies.  CARB  suggested 
that  our  proposed  baseline  adoption 
rates  did  not  reflect  the  data  in  that 
letter.360  We  have  reassessed  available 


data  and  we  believe  that  higher  baseline 
rates  are  more  appropriate,  and  have 
made  corresponding  changes  in  our 
analysis.  First,  we  created  a  separate 
baseline  for  box  vans  that  qualify  as  full  - 
aero,  box  vans  that  qualify  as  partial  - 
aero,  and  box  vans  that  qualify  as  non- 
aero.  Because  of  the  chal  tenges  of 
installing  effective  aerodynamic 
devices,  market  forces  are  not  likely  to 
significantly  drive  adoption  of  C02-and 
fuel -consumptionreducing  technologies 
for  trailers  with  work  performing 
equipment  (e.g.,  lift  gates),  and  we  are 
projecting  zero  adoption  of  the 
technologies  in  the  baselines  for  partial  - 
and  non-aerobox  vans  before  the  start 
of  this  program.  Similarly,  we  assume 
that  there  will  be  zero  adoption  of  these 
technologies  for  non-boxtrailers  in  the 
baseline.  We  updated  the  baseline  tire 
rolling  resistance  level  for  non -box 
trailers  to  reflect  the  lower  6.5  kg/ton 
value  in  response  to  RMA’s  comment 
that  these  trailers  have  different 
operational  characteristicsand  should 


not  have  the  same  basel  ine  tires  as  box 
vans  (see  Section  IV.D.(1  )(b)  above). 

TTMA’s survey  indicated  that  35 
percent  of  long  vans  and  less  than  2 
percent  of  vans  under  53-footin  length 
include  aerodynamic  devices,  and  over 
80  percent  have  adopted  lower  rolling 
resistance  tires.  The  agencies  believe  the 
trailers  for  which  manufacturers  have 
adopted  these  technologies  are  likely  to 
be  trailers  that  would  qualify  as  “full - 
aero”  vans,  and  we  adjusted  our 
baselines  to  reflect  these  values.  Our 
basel  ine  assumes  that  aerodynamics 
would  increase  to  40  percent  adoption 
for  full  -  aerolong  vans  (dry  and 
refrigerated)  and  5  percent  for  full -aero 
short  vans  by  2018  without  the  Phase  2 
standards.  We  also  assume  adoption  of 
lower  rolling  resistance  tires  (Level  1) 
will  increase  to  90  percent  and  AT  IS  to 
45  percent  in  the  baseline.  We  held 
these  adoption  rates  constant 
throughout  the  timeframe  of  the  rules. 
Table  IV-1 1  summarizes  the  updated 
baseline  trailers  for  each  trailer 
subcategory. 


Table  IV— 1 1— Estimated  Adoption  Rates  and  Average  Performance  Parameters  for  the  Flat  Baseline 

Trailers  for  MY  2018  and  Later 


Technology 

Long  vans 

Short  vans 

All  partial-aero, 
non-aero  vans 

All  non-box  trailers 

Aerodynamics: 

Bin  I  . 

Bin  II  . 

55% 

95% 

5% 

100% 

100% 

Bin  Mi  . 

40% 

Bin  IV  . 

Bin  V. 

Bin  Vi. 

Bin  VII. 

5% 

Average  Delta  CdA  (m2) 3  . 

0.2 

0.0 

0.0 

0.0 

Tire  Rolling  Resistance: 

Level  1  . 

100% 

Level  2  . 

10% 

10% 

100% 

Level  3  . 

Level  4. 

90% 

90% 

Average  CRR  (kg/ton) 3 . 

5.2 

5.2 

6.0 

6.5 

Tire  Pressure  Systems: 

ATiS  . 

TPMS. 

45% 

30% 

Average  Pressure  System  Reduction  (%) 3  . 

0.5 % 

0.3% 

0.0% 

0.0% 

Weight  Reduction: 

360  Letter,  Truck  Trailer  Manufacturers 
Association  to  EPA.  Received  on  October  16,  2014. 
Docket  EPA-HG-OAR-20 14-0827-0 146. 
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Table  IV— 1 1— Estimated  Adoption  Rates  and  Average  Performance  Parameters  for  the  Flat  Baseline 

Trailers  for  MY  2018  and  Later — Continued 


Technology 

Long  vans 

Short  vans 

All  partial-aero, 
non-aero  vans 

All  non-box  trailers 

Weight  (lb) b. 

Notes: 

A  blank  cell  indicates  a  zero  value. 

a  Combines  adoption  rates  with  performance  levels  shown  in  Table  IV-9. 
b  Weight  reduction  was  not  projected  for  the  baseline  trailers. 


Also  shown  in  Table  IV— 1 1  are 
average  aerodynamic  performance  (delta 
CdA),  average  tire  rolling  resistance 
(CRR),  and  average  reductions  due  to  use 
of  tire  pressure  systems  and  weight 
reduction  for  each  reference  trailer. 
These  values  indicate  the  performance 
of  theoretical  average  tractor- tra i I ersthat 
the  agencies  project  would  be  in  use  in 
2018  if  no  federal  regulations  were  in 
place  for  trailer  C02  and  fuel 
consumption.  The  average  tractor -trailer 
vehicles  serve  as  baselines  for  each 
trailer  subcategory. 

Because  the  agencies  cannot  be 
certain  about  future  trends,  we  also 


considered  a  second  baseline.  This 
dynamic  baseline  reflects  the  possibility 
that,  absent  a  Phase  2  regulation,  there 
would  be  continuing  adoption  of 
aerodynamic  technologies  in  the  long 
box  trailer  market  after  2018  that  reduce 
fuel  consumption  and  C02  emissions. 
This  case  assumes  the  research  funded 
and  conducted  by  the  federal 
government,  industry,  academiaand 
other  organizations  would,  after  2018, 
result  in  the  adoption  of  additional 
aerodynamic  technologies  beyond  the 
levels  required  to  comply  with  existing 
regulatory  and  voluntary  programs.  One 
example  of  such  research  is  the 


Department  of  Energy  SuperTruck 
program  which  has  a  goal  of 
demonstrating  cost- effect ivemeasu res  to 
improve  the  efficiency  of  Class  8  long- 
haul  freight  trucks  by  50  percent  by 
201 5. 361  This  baseline  assumes  that  by 
2040,  75  percent  of  new  full  -  aerolong 
vans  would  be  equipped  with 
SmartWay  -verifiedaerodynamic 
devices.  The  agencies  project  that  the 
lower  rolling  resistance  tires  and  ATIS 
adoption  would  remain  constant.  Table 
1V-12  shows  the  agencies'  projected 
adoption  rates  of  technologies  in  the 
dynamic  baseline. 


Table  IV— 1 2— Projected  Adoption  Rates  and  Average  Performance  Parameters  for  the  Dynamic  Baseline 

for  Long  Dry  and  Refrigerated  Vans 

[All  other  trailers  are  the  same  as  Table  IV— 1 1  ] 


Technology 

Long  dry  and  refrigerated 

Model  year 

2018 

2021 

2024 

2027 

2040 

Aerodynamics: 

Bin  1 . 

55% 

50% 

45% 

40% 

20% 

Bin  II. 

Bin  ill  . 

40% 

45% 

50% 

55% 

75% 

Bin  IV  . 

5% 

5% 

5% 

5% 

5% 

Bin  V. 

Bin  VI. 

Bin  VII. 

Average  Delta  CdA  (m2) 3  . 

0.2 

0.3 

0.3 

0.3 

0.4 

Tire  Rolling  Resistance: 

Level  1. 

Level  2  . 

10% 

10% 

10% 

10% 

10% 

Level  3  . 

90% 

90% 

90% 

90% 

90% 

Level  4. 

Average  CR R  (kgfton) 3  . 

5.2 

5.2 

5.2 

5.2 

5.2 

Tire  Pressure  Systems: 

ATIS  . 

45% 

45% 

45% 

45% 

45% 

TPMS. 

Average  Pressure  System  Reduction  (%) 3  . 

0.5% 

0.5% 

0.5% 

0.5% 

0.5% 

Weight  Reduction  (lbs): 

Weight0. 

Notes: 

A  blank  cell  indicates  a  zero  value. 

a  Combines  adoption  rates  with  performance  levels  shown  in  Table  IV-9. 
b  Weight  reduction  was  not  projected  for  the  baseline  trailers. 


The  agencies  applied  the  vehicle 
attributes  from  Table  IV-8  and  the 
average  performance  values  from  Table 


I V— 1 1  in  the  Phase  2  GEM  vehicle 
simulation  to  calculate  the  C02 
emissions  and  fuel  consumption 


performance  of  the  baseline  tractor - 
trailers.  The  results  of  these  simulations 
are  shown  in  Table  1V-13.  We  used 


361  Daimler  Truck  North  America.  SuperTruck 
Program  Vehicle  Project  Review.  June  19,  2014. 
Docket  EP A-H G-O AR-20 1 4-0827. 
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these  CO?  and  fuel  consumption  values 
to  calculate  the  relative  improvements 
that  will  occur  over  time  with  a 
regulatory  program.  Note  that  the  large 
difference  between  the  per  ton -mile 
values  for  long  and  short  trailers  is  due 
primarily  to  the  large  difference  in 


assumed  payload  (19  tons  compared  to 
10  tons)  and  the  small  difference 
between  dry  and  refrigerated  vans  of  the 
same  length  are  due  to  differences  in 
vehicle  weight  because  of  the  1800 
pounds  added  to  the  simulated 
refrigerated  vans  to  account  for  the  TRU 


(see  the  vehicle  characteristics  of  the 
simulated  tractor -trailersTable  IV-8). 
The  alternative  baseline  shown  in  Table 
I V— 1 2  mainly  impacts  the  long-term 
projections  of  benefits  beyond  2027, 
which  are  analyzed  in  Chapters  5-7  of 
the  RIA. 


Table  IV— 1 3 — C02  Emissions  and  Fuel  Consumption  Results  for  the  Baseline  Tractor-Trailers 


Full-aero 
dry  van 

Full-aero 
refrigerated  van 

Partial-aero 
dry  van 

Partial-aero 
refrigerated  van 

Length 

Long 

Short 

Long 

Short 

Long 

Short 

Long 

Short 

C02  Emissions  (g/ton-mile)  . 

Fuel  Consumption  (gal/1000  ton-miles) . 

83.2 

8.17289 

126.5 

12.42633 

84.9 

8.33988 

130.3 

12.79961 

86.1 

8.45776 

128.5 

12.62279 

87.9 

8.63458 

132.4 

13.00589 

(d)  Projected  Technology  Adoption 
Rates  for  the  Trailer  Standards 

The  agencies  developed  their 
performance  and  design  standards  based 
on  projected  adoption  rates  of  certain 
technologies.  This  section  describes 
how  these  adoption  rates  were  applied 
for  each  of  the  trailer  subcategories. 

(i)  Aerodynamic  and  Tire  Technologies 
for  Full -and  Partial -AeroBox  Vans 

As  described  in  Section  0,  the 
agencies  evaluated  several  alternatives 
for  the  trailer  program.  Based  on  our 
analysisand  comments  received,  the 
agencies  are  adopting  standards 
consistent  with  the  agencies’  respective 
statutory  authorities.  The  agencies 
proposed  alternatives  that  were  based 
on  the  use  of  averaging  and  the 
technology  adoption  rates  for  those 
alternativesat  proposal  reflected  the  use 
of  averaging.  As  noted  in  Section  IV.B., 
we  received  nearly  unanimous, 
persuasive  comments  from  the  trailer 
industry  opposing  averaging  and  the 
agencies  reconsidered  the  use  of 
averaging  in  the  early  years  of  the 
program.  The  agencies  designed  the 
trailer  program  to  have  no  averaging  in 
MY  2018  through  MY  2026.  In  those 
years,  all  box  vans  sold  must  meet  the 
standards  using  any  combination  of 
available  technologies.  In  MY  2027, 
when  the  trailer  manufacturers  are  more 
comfortable  with  compliance  and  the 
industry  is  more  familiar  with  the 
technologies,  trailer  manufacturers  will 
have  the  option  to  use  averaging  to  meet 
the  standards.  See  Section  IV.E.(5)(b) 
below  for  additional  information  about 
averaging. 

Table  IV— 14  and  Table  I V— 1 5  present 
sets  of  assumed  adoption  rates  for 
aerodynamic,  tire,  and  tire  pressure 
technologies  that  a  manufacturer  could 
apply  to  meet  the  box  van  standards. 
Since  averaging  would  not  be  allowed 
for  MY  2018-MY  2026,  the  adoption 
rates  consist  of  the  combination  of  a 


single  aerodynamic  bin  (not  reflecting 
any  averaging  of  aerodynamic  controls), 
tire  rolling  resistance  level,  and  tire 
pressure  system.  As  mentioned 
previously,  manufacturers  can  choose 
other  combinations  to  meet  the 
standards.  Chapter  2.10  of  the  RIA 
shows  several  examples  of  alternative 
compliance  pathways. 

The  adoption  rates  in  Table  IV— 14 
begin  with  all  full -aerolong  box  vans 
achieving  current  SmartWay-  level 
aerodynamics  (Bin  III)  in  MY  2018  with 
a  stepwise  progression  to  achieving  Bin 

V  in  2024.  The  adoption  rates  for  full- 
aero  short  box  vans  in  Table  I V— 1 5 
assume  no  adoption  of  aerodynamic 
devices  in  MY  2018,  adoption  of  single 
aero  devices  in  MY  2021 ,  and 
combinations  of  devices  by  MY  2024. 
Although  the  shorter  lengths  of  these 
trailers  can  restrict  the  design  of 
aerodynamic  technologies  that  fully 
match  the  SmartWay  -  likeperformance 
levels  of  long  boxes,  we  nevertheless 
expect  that  trailer  and  device 
manufacturers  will  continue  to  innovate 
skirt,  under -body, rear,  and  gap- 
reducing  devices  and  combinations  to 
achieve  improved  aerodynamic 
performance  on  these  shorter  trailers. 

The  adoption  rates  in  MY  2018-MY 
2026  are  projected  to  be  100  percent  for 
each  technology,  instead  of  an  industry 
average  seen  in  other  vehicle  sectors  in 
the  Phase  2  program.  Since  we  are  not 
considering  averaging  during  those 
years,  each  set  of  adoption  rates  is  one 
example  of  how  an  individual  trailer  in 
each  subcategory  could  comply. 

Through  MY  2026,  the  standards  are 
based  on  technologies  that  exist  today. 
We  evaluated  one  technology  in  our 
aerodynamic  test  programs  that  met  Bin 

VI  levels  of  performance  for  long  vans, 
suggesting  that  this  bin  can  be  met  with 
combinations  of  existing  aerodynamic 
technologies,  but  none  of  our  tested 
technologies  that  met  Bin  IV  levels  of 
performance  for  short  vans.  We  could 


not  justify  standards  based  on  100 
percent  adoption  of  those  levels  of 
performance  as  a  final  step  in  our 
progression  of  stringency.  However,  the 
industry  has  made  great  progress  toward 
improving  trailer  aerodynamics  in 
recent  years  and  are  continuing  to 
optimize  these  technologies.  Although 
we  are  not  projecting  fundamentally 
new  technologies  for  trailers,  we  do 
believe  aerodynamic  performance  will 
evolve  in  the  trailer  industry  as  a  result 
of  this  rulemaking.  Based  on  the  recent 
rate  of  improvement,  the  agencies 
believe  that  there  is  ample  lead  time  to 
optimize  additional  existing  Bin  V  and 
Bin  HI  combinations  such  that  they  can 
also  meet  Bins  VI  and  IV  by  MY  2027 
and  it  is  reasonable  to  project  that  more 
than  half  of  these  full-aerocapabie 
trailers  will  have  aerodynamic 
improvements  greater  than  what  is 
possible  with  today’s  technologies.  Our 
projected  aerodynamic  improvements  in 
MYs  2027  and  later  reflect  this 
performance  potential. 

The  MY  2027  full-aerobox  van 
standards  are  based  on  an  averaging 
program.362  We  cannot  predict  what 
technologies  or  trailer  designs  may  be 
adapted  to  meet  this  level  of 
aerodynamic  performance,  but  an 
averaging  program  incentivizes 
manufacturers  to  develop  advanced 
designs  with  the  benefit  that  not  ail 
trailers  in  their  production  have  to  meet 
the  same  level  of  performance.  The 
gradual  increase  in  assumed  adoption  of 
aerodynamic  technologies  throughout 
the  phase-  into  the  MY  2027  standards 
recognizes  that  even  though  many  of  the 
technologies  are  available  today  and 
technologically  feasible  throughout  the 
phase-  inperiod,  adoption  of  more 
advanced  technologies  will  likely  take 
time.  The  adoption  rates  we  are 


362  No  averaging  is  aliowed  for  partial  -aerobox 
van  reduced  standards,  or  the  design -based 
standards  for  non -aerobox  vans  and  non -box 
trailers. 
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projecting  in  the  interim  years  and  the 
standards  that  we  developed  from  these 
rates  represent  steady  and  reasonable 
improvement  in  aerodynamic 
performance. 

We  expect  manufacturers  of  all  box 
vans  will  adopt  tires  such  as  SmartWay - 
verified  trailer  tires  (Level  3)  to  meet  the 
standards  in  MY  2018  and  will  adopt 
tires  with  even  lower  rolling  resistance 


tires  (represented  as  Level  4)  as  they 
become  available  by  MY  2021  and  later 
years  and  as  fleet  experience  with  these 
tires  develops. 

In  establishing  standard  stringency, 
the  agencies  are  also  assuming  that  all 
box  vans  will  adopt  ATIS  throughout 
the  program,  though  manufacturers  have 
the  option  to  install  TPMS  if  they  would 
prefer  to  make  up  the  difference  in 


effectiveness  using  other  technologies. 
As  mentioned  previously,  the  agencies 
did  not  include  weight  reduction  in 
their  technology  adoption  projections, 
but  certain  types  of  weight  reduction 
could  be  used  as  part  of  a  compliance 
pathway,  as  discussed  in  Section 
lV.D.(1)(d)  IV.D.(1)(d)  above. 


Table  IV— 1 4— Projected  Adoption  Rates  and  Average  Performance  Parameters  for  Full-Aero  Long  Box 

Vans 


Technology 

Long  box  dry  &  refrigerated  vans 

Model  year 

2018 

2021 

2024 

2027 

Aerodynamic  Technologies: 

Bin  I. 

Bin  II. 

Bin  Ml  . 

100% 

Bin  IV  . 

100% 

Bin  V  . 

100% 

30% 

Bin  VI  . 

70% 

Bin  VII. 

Average  Delta  CdA  (m2)a  . 

0.5 

0.7 

1.0 

1.3 

Trailer  Tire  Rolling  Resistance: 

Level  1. 

Level  2  . 

5% 

Level  3  . 

100% 

Level  4  . 

100% 

100% 

95% 

Average  CRR  (kg/ton) a . 

5.1 

4.7 

4.7 

4.8 

Tire  Pressure  Systems: 

ATIS  . 

100% 

100% 

100% 

100% 

TPMS. 

Average  Pressure  System  Reduction  (%)a  . 

1.2% 

1.2 % 

1.2% 

1.2% 

Weight  Reduction: 

Weight  (lb) 

Notes: 

A  blank  cell  indicates  a  zero  value. 

a  Combines  projected  adoption  rates  with  performance  levels  shown  in  Table  IV-9. 

b  This  set  of  adoption  rates  did  not  apply  any  assumed  weight  reduction  to  meet  these  standards  for  these  trailers. 

Table  I V-1 5— Projected  Adoption  Rates  and  Average  Performance  Parameters  for  Full-Aero  Short  Box 

Vans 


Technology 

Short  box  dry  &  refrigerated  vans 

Model  year 

2018 

2021 

2024 

2021 

Aerodynamic  Technologies: 

Bin  I. 

Bin  II  . 

100% 

Bin  Mi  . 

100% 

40% 

Bin  IV  . 

60% 

Bin  V. 

Bin  VI. 

Bin  VII. 

Average  Delta  CdA  (m2) b  . 

0.0 

0.1 

0.4 

0.6 

Trailer  Tire  Rolling  Resistance: 

Level  1. 

Level  2  . 

5% 

Level  3  . 

100% 

Level  4  . 

100% 

100% 

95% 

Average  CRR  (kg/ton) b . 

5.1 

4.7 

4.7 

4.8 

Tire  Pressure  Systems: 

ATIS  . 

TPMS. 

100% 

100% 

100% 

100% 

Average  Tire  Pressure  Reduction  (%)c  . 

1.2% 

1.2% 

1.2% 

1.2% 

Weight  Reduction: 

Weight  (lb) b. 

Notes: 

A  blank  cell  indicates  a  zero  value. 

a  The  majority  of  short  box  trailers  are  28  feet  in  length.  We  recognize  that  they  are  often  operated  in  tandem,  which  limits  the  technologies 
that  can  be  applied  (for  example,  boat  tails). 
b  Combines  projected  adoption  rates  with  performance  levels  shown  in  Table  IV-9. 
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c  This  set  of  adoption  rates  did  not  apply  any  assumed  weight  reduction  to  meet  these  standards  for  these  trailers. 


The  agencies  proposed  that  the 
partial-aerobox  vans  would  track  with 
the  full  -aerovan  standards  until  MY 
2024.  80  FR  40257.  Wabash  commented 
that  partial-aerobox  vans  should  be 
exempt  starting  in  MY  2021  since 
partial  -aerovans  cannot  use  multiple 
devices.  The  agencies  reconsidered  the 
proposed  partial  -aerostan da rds  and 


recognize  that  it  would  likely  be 
difficult  to  meet  the  proposed  MY  2024 
standards  without  the  use  of  multiple 
devicesand  yet  partial -aerotrailers,  by 
definition,  are  restricted  from  using 
multiple  devices.  For  these  reasons,  the 
agencies  redesigned  the  partial -aero 
standards,  such  that  trailers  with 
qual  ify  ing  work  -  performingequipment 


can  meet  standards  that  would  be 
achievable  with  the  use  of  a  single 
aerodynamic  device  throughout  the 
program,  similar  to  the  MY  2018 
standards.  The  partial -aerostandards 
do,  however,  increase  in  stringency 
slightly  in  MY  2021,  to  reflect  the 
broader  use  of  improved  lower  rolling 
resistance  tires. 


Table  I V-1 6— Projected  Adoption  Rates  and  Average  Performance  Parameters  for  Partial-Aero  Box  Vans 


Technology 

Partial-aero  long  box  vans 

Partial-aero  short  box  vans 

Model  year 

2018 

2021  + 

2018 

2021  + 

Aerodynamic  Technologies: 

Bin  I. 

Bin  N  . 

100% 

Bin  Mi  . 

Bin  IV. 

Bin  V. 

Bin  VI. 

Bin  VII. 

100% 

100% 

Average  Delta  CdA  (m2)b  . 

0.5 

0.5 

0.0 

0.1 

Trailer  Tire  Rolling  Resistance: 

Level  1. 

Level  2. 

Level  3  . 

100% 

100% 

Level  4  . 

100% 

100% 

Average  CRR  (kg/ton) b . 

5.1 

4.7 

5.1 

4.7 

Tire  Pressure  Systems: 

ATIS  . 

TPMS. 

100% 

100% 

100% 

100% 

Average  Pressure  System  Reduction  (%) 3  . 

1 .2% 

1 .2% 

1 .2% 

1 .2% 

Weight  Reduction: 

Weight  (lb) b. 

Notes: 

A  blank  cell  indicates  a  zero  value. 

a  Combines  projected  adoption  rates  with  performance  levels  shown  in  Table  IV-9. 
b  This  set  of  adoption  rates  did  not  apply  weight  reduction  to  meet  these  standards  for  these  trailers. 


The  adoption  rates  shown  in  these 
tables  are  one  set  of  many  possible 
combinations  that  box  trailer 
manufacturers  could  apply  to  achieve 
the  same  average  stringency,  if  a 
manufacturer  chose  these  adoption 
rates,  a  variety  of  technology  options 
exist  within  the  aerodynamic  bins,  and 
several  models  of  LRR  tires  exist  for  the 
levels  shown.  Alternatively, 
technologies  from  other  aero  bins  and 
tire  levels  could  be  used  to  comply,  it 
should  be  noted  that  since  the  standards 
for  box  vans  are  all  performance- based, 
box  van  manufacturersare  not  limited 
to  specific  aerodynamic  and  tire 
technologies  in  their  compliance 
choices.  Certain  types  of  weight 
reduction,  for  example,  may  be  used  as 
part  of  a  compliance  pathway.  See  RIA 
Chapter  2.10.2.4.1  for  other  example 
compliance  pathways  that  include 
weight  reduction. 

Similar  to  our  analyses  of  the  baseline 
cases,  the  agencies  derived  a  single  set 
of  performance  parameters  for  each 
subcategory  by  weighting  the 
performance  levels  included  in  Table 


IV-9  by  the  corresponding  adoption 
rates.  These  performance  parameters 
represent  a  compliant  vehicle  for  each 
trailer  subcategory  and  are  presented  as 
average  values  in  the  Table  I  V-1 4 
through  Table  IV-16. 

(ii)  Tire  Technologies  for  Non- AeroBox 
Vans  and  Non-BoxTrailers 

Neither  non -aerovans  (/.e.,  those  with 
two  or  more  work-relatedspecial 
components),  nor  non-boxtrailersare 
shown  in  the  tables  above.  This  is 
because  we  are  adopting  design  -  based 
(/.&,  technology-  based  standards  for 
these  trailers,  not  performance- based 
standards.  Manufacturers  of  these 
trailers  do  not  need  to  use  aerodynamic 
technologies,  but  they  need  to  install  the 
lower  rolling  resistance  tires  and  tire 
pressure  systems  established  by  this 
program  (see  Section  IV.C.(2)). 

Compared  to  manufacturers  that  needed 
aerodynamic  technologies  to  comply, 
the  approach  for  non-aerobox  trailers 
and  non-boxtrailers  results  in  a 
significantly  lower  compliance  burden 
for  manufacturers  by  reducing  the 


amount  of  tracking  and  eliminating  the 
need  to  calculate  a  compliance  value 
(see  Section  IV. E.).  The  agencies  are 
adopting  these  design  standards,  which 
can  be  assumed  to  be  100  percent 
adoption,  in  two  stages.  In  MY  2018,  the 
non-boxtrailer  standards  require 
manufacturers  to  use  tires  meeting  a 
rolling  resistance  of  Level  2  or  better 
and  to  install  tire  pressure  systems.  In 
MY  2021,  non-boxtrailers  standards 
require  tire  pressure  systems  and  LRR 
tires  at  Level  3  or  better.  Non-aerobox 
vans,  which  we  believe  are  largely  at  a 
baseline  rolling  resistance  Level  2  today, 
require  tire  pressure  monitoring  systems 
with  Level  3  tires  in  MY  2018  and  Level 
4  tires  in  MY  2021  and  later. 

We  received  comment  that 
manufacturers  were  concerned  about 
the  cost  and  availability  of  AT  IS  for  the 
trailer  industry.  Still,  based  on 
comments  about  TPMS  and  further 
evaluations  by  the  agencies,  we  are 
including  TPMS  as  an  additional  option 
for  tire  pressure  systems  in  the  trailer 
program,  as  discussed  in  Section 
I  V.D.(1  )(c)  above.  Non  -aerovans  and 
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non-boxtraiiers  are  compliant  if  they 
have  appropriate  lower  rolling 
resistance  tires  and  either  TPMS  or 
ATIS. 

(e)  Derivation  of  the  Trailer  Standards 

The  agencies  applied  the  average 
performance  parameters  from  Table  IV- 
14  and  Table  I V— 1 5  as  input  values  to 
the  GEM  vehicle  simulation  to  derive 
the  HD  Phase  2  fuel  consumption  and 
C02  emissions  standards  for  each  long 
and  short  full-aerobox  van  subcategory. 
These  full  -aerovan  standards  are  shown 


in  Table  IV— 1 7,  Similarly,  the  average 
performance  parameters  from  Table  IV- 
16  were  used  to  calculate  the  partial  - 
aero  van  standardsshown  in  Table  IV- 
18.  The  design  standards  for  non -box 
trailerand  non-aerobox  van  are 
summarized  in  Table  IV— 19. 

Over  the  four  stages  of  the  trailer 
program,  the  full-aerobox  vans  longer 
than  50  feet  are  projected  to  reduce  their 
C02  emissions  and  fuel  consumption  by 
two  percent,  five  percent,  seven  percent 
and  nine  percent  compared  to  their 
average  baseline  cases  in  Table  IV-13. 


Full-aerobox  vans  50-feetand  shorter 
will  achieve  reductions  of  one  percent, 
two  percent,  four  percent  and  six 
percent  compared  to  their  average 
baseline  cases.  The  partial  -aerolong  and 
short  box  van  standards  will  reduce  C02 
and  fuel  consumption  by  six  percent 
and  four  percent,  respectively,  by  MY 
2021 .  The  tire  technologies  used  on 
non-boxand  non-aerobox  trailers  are 
projected  to  provide  reductions  of  two 
percent  in  the  first  stage  and  three 
percent  in  MY  2021  and  later. 


Table  IV— 1 7— Standards  for  Full-Aero  Box  Vans 


Model  year 

Subcategory 

Dry  van 

Refrigerated  van 

Length 

Long 

Short 

Long 

Short 

2018-2020  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

81.3 

125.4 

83.0 

129.1 

Voluntary  NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.98625 

12.31827 

8.15324 

12.68173 

2021-2023  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

78.9 

123.7 

80.6 

127.5 

NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.75049 

12.15128 

7.91749 

12.52456 

2024-2026  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

77.2 

120.9 

78.9 

124.7 

NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.58350 

11.87623 

7.75049 

12.24951 

2027+  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

75.7 

119.4 

77.4 

123.2 

NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.43615 

11.7288 

7.60314 

12.10216 

Table  IV— 1 8— Standards  for  Partial-Aero  Box  Vans 


Model  year 

Subcategory 

Dry  van 

Refrigerated  van 

Length 

Long 

Short 

Long 

Short 

2018-2020  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

81.3 

125.4 

83.0 

129.1 

Voluntary  NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.98625 

12.31827 

8.15324 

12.68173 

2021+  . 

EPA  Standard  (C02  Grams  per  Ton-Mile)  . 

80.6 

123.7 

82.3 

127.5 

NHTSA  Standard  (Gallons  per  1,000  Ton-Mile)  . 

7.91749 

12.15128 

8.08448 

12.52456 

Table  IV— 1 9— Design-Based  Tire  Standards  for  Non-Box  Trailers  and  Non-Aero  Box  Vans 


Model  year 

Tire  technology 

Non-box  trailers 

Non-aero  box  vans 

2018-2020  . 

Tire  Rolling  Resistance  Level  (kg/ton)  . 

<6.0 

<5.1 

Tire  Pressure  System  . 

TPMS  or  ATIS 

TPMS  or  ATIS 

2021+  . 

Tire  Rolling  Resistance  Level  (kg/ton)  . 

<5.1 

<4.7 

Tire  Pressure  System  . 

TPMS  or  ATIS 

TPMS  or  ATIS 

(f)  Technology  Costs  for  the  Trailer 
Standards 

The  agencies  evaluated  the 
incremental  technology  costs  for  53 -foot 
dry  and  refrigerated  vans  and  28 -foot 
dry  vans.  (As  explained  above,  we 
believe  these  length  trailersare 
representative  of  the  majority  of  trailers 
in  the  long  and  short  box  van 
subcategories,  respectively.)  We 
identified  costs  for  each  technology 
package  and  projected  the  costs  for  each 
year  of  the  program.  A  summary  of  the 
technology  costs  is  included  in  Table 


IV-20  through  Table  IV-23  for  MYs 
2018  through  2027,  with  additional 
details  available  in  the  Rl  A  Chapter 
2.12.  Costs  shown  in  the  following 
tables  are  for  the  specific  model  year 
indicated  and  are  incremental  to  the 
average  baseline  costs,  which  includes 
some  level  of  adoption  of  these 
technologies  as  shown  in  Table  IV-13. 
Therefore,  the  technology  costs  in  the 
following  tables  reflect  the  average  cost 
expected  for  each  of  the  indicated  trailer 
classes  across  the  fleet.  Note  that  these 
costs  do  not  represent  actual  costs  for 
the  individual  components  because  they 


are  relative  to  the  costs  of  the  MY  201 8 
baselines  which  are  expected  due  to 
market- drivenadoption  of  the 
technologies.  For  more  on  the  estimated 
technology  costs  exclusive  of  adoption 
rates,  refer  to  Chapter  2.12  of  the  Rl  A. 
These  costs  include  indirect  costs  via 
markups  and  reflect  lower  costs  over 
time  due  to  learning  impacts.  For  a 
description  of  the  markups  and  learning 
impacts  considered  in  this  analysis  and 
how  technology  costs  for  other  years  are 
thereby  affected,  refer  to  Chapter  7  of 
the  RIA. 
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Table  IV-20— Trailer  Technology  Incremental  Costs  in  the  2018  Model  Year 

[2013$] 


Long  vans, 
full  aero 

Long  vans, 
partial  aero 

Short  vans, 
full  aero 

Short  vans, 
partial  aero 

Long  vans, 
no  aero 

Short  vans, 
no  aero 

Non-box 

Aerodynamics  . 

$367 

$742 

$0 

$0 

$0 

$0 

$0 

Tires  . 

2 

40 

1 

20 

40 

20 

28 

Tire  inflation  system  . 

347 

659 

338 

494 

421 

210 

421 

Total  . 

716 

1,441 

339 

514 

461 

231 

448 

Table  IV— 21 — ' Trailer  Technology  Incremental  Costs  in  the  2021  Model  Year 

[2013$] 


Long  vans, 
full  aero 

Long  vans, 
partial  aero 

Short  vans, 
full  aero 

Short  vans, 
partial  aero 

Long  vans, 
no  aero 

Short  vans, 
no  aero 

Non-box 

Aerodynamics  . 

$743 

$679 

$450 

$475 

$0 

$0 

$0 

Tires  . 

17 

49 

9 

25 

49 

25 

23 

Tire  inflation  system  . 

321 

609 

313 

457 

389 

195 

389 

Total  . 

1,081 

1,337 

772 

957 

438 

219 

412 

Table  IV-22— Trailer  Technology  Incremental  Costs  in  the  2024  Model  Year 

[2013$] 


Long  vans, 
full  aero 

Long  vans, 
partial  aero 

Short  vans, 
full  aero 

Short  vans, 
partial  aero 

Long  vans, 
no  aero 

Short  vans, 
no  aero 

Non-box 

Aerodynamics  . 

$899 

$645 

$879 

$451 

$0 

$0 

$0 

Tires  . 

11 

48 

6 

24 

48 

24 

27 

Tire  inflation  system  . 

294 

558 

286 

418 

357 

178 

357 

Total  . 

1,204 

1,251 

1,171 

894 

405 

202 

383 

Table  IV-23— Trailer  Technology  Incremental  Costs  in  the  2027  Model  Year 

[2013$] 


Long  vans, 
full  aero 

Long  vans, 
partial  aero 

Short  vans, 
full  aero 

Short  vans, 
partial  aero 

Long  vans, 
no  aero 

Short  vans, 
no  aero 

Non-box 

Aerodynamics  . 

$1,069 

$623 

$921 

$436 

$0 

$0 

$0 

Tires  . 

22 

44 

11 

22 

44 

22 

16 

Tire  inflation  system  . 

279 

529 

272 

397 

338 

169 

338 

Total  . 

1,370 

1,196 

1,204 

855 

382 

191 

354 

(3)  Consistency  of  the  T rai  ler  Standards 
With  the  Agencies’  Statutory 
Obligations 

The  agencies  have  determined  that 
the  standards  presented  in  the  Section 
I  V.C.(2),  are  the  maximum  feasible  and 
appropriate  under  the  agencies’ 
respective  authorities,  considering  lead 
time,  cost,  and  other  factors.  The 
agencies’  decisions  on  the  stringency 
and  timing  of  the  trailer  standards 
focused  on  available  technology  and  the 
consequent  emission  reductions  and 
fuel  efficiency  improvements  associated 
with  use  of  the  technology,  while  taking 
into  account  the  circumstances  of  the 
trailer  manufacturing  sector.  Trailer 
manufacturers  are  subject  to  first- time 
emission  control  and  fuel  consumption 
regulation  under  the  trailer  standards. 


These  manufacturers  are  in  many  cases 
small  businesses,  with  limited  resources 
to  master  the  mechanics  of  regulatory 
compliance.  Thus,  the  agencies  are 
providing  ample  and  reasonable  time  for 
trailer  manufacturers  to  become  familiar 
with  the  requirements  and  the  new 
compliance  regime. 

The  stringency  of  the  standard  is 
predicated  on  more  widespread 
deployment  of  tire  technologies  that  are 
already  in  commercial  use  and  existing 
aerodynamic  devices  combinations  that 
we  believe  will  be  further  optimized  in 
the  near-term. The  availability, 
feasibility,  and  level  of  effectiveness  of 
these  technologies  are  well- 
documented.  In  developing  the 
standards,  we  also  took  into  account  not 
just  the  capabilities  of  the  technologies, 


but  also  how  the  use  of  these 
technologies  is  likely  to  expand  under 
the  trailer  program,  considering  factors 
like  degree  of  market  penetration  over 
time  and  the  effect  of  different 
operational  patterns  for  different  trailer 
types  (Section  IV.D.(2)  above).  For 
example,  some  commenters  point  out 
that  trailers  operating  at  lower  speeds 
will  achieve  smaller  C02  and  fuel 
consumption  reductions  than  they  will 
at  highway  speeds.  The  agencies 
acknowledge  this  fact,  and  account  for 
a  fraction  of  trailer  operation  at  slower 
speeds.  All  long  box  vans  are  evaluated 
with  5  percent  of  their  miles  at  low 
speed  operation  and  all  short  vans  are 
evaluated  with  17  percent  low  speed 
miles.  While  we  cannot  predict 
individual  trailer  use,  we  believe  these 
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values  are  a  reasonable  estimate  of  an 
industry  average.363  Our  analysis  in  RIA 
Chapter  2.10.2.1.1  shows  that  skirts  will 
provide  short  trailers  with  at  least  1 
percent  improvement  and  long  trailers 
with  at  least  4  percent  improvement  at 
55  mph.  We  expect  most  trailers  spend 
at  least  some  of  their  miles  at  55  mph 
or  faster  in  use  and  will  gain  similar 
benefits  during  those  speeds.  We  also 
show  that  even  trailers  operating  under 
fully  transient  conditions  (combining 
slower  and  faster  operation)  will 
experience  a  small  improvement  from 
use  of  trailer  skirts. 

The  agencies  do  not  believe  that  there 
is  any  issue  of  technological  feasibility 
of  the  levels  of  the  standards  and  the 
time  line  for  implementing  them  in  the 
final  trailer  program.  The  agencies 
considered  cost  and  the  sufficiency  of 
lead -time, including  lead-timenot  only 
to  deploy  technological  improvements, 
but,  as  just  noted,  also  for  this  industry 
sector  to  assimilate  for  the  first  time  the 
compliance  mechanisms  of  the  trailer 
program. 

The  highest  cost  shown  in  Table  IV- 
23  is  associated  with  the  standard  for 
long  dry  vans.  We  project  that  the 
average  cost  per  trailer  to  meet  the  MY 
2027  standards  for  these  trailers  will  be 
about  $1,400,  which  is  less  than  10 
percent  of  the  cost  of  a  new  dry  van 
trailer  (estimated  to  be  about  $20,000). 
Other  trailer  types  have  lower  projected 
technology  costs,  and  many  have  higher 
purchase  prices.  As  a  result,  we  project 
that  the  per-trailercosts  for  all  trailers 
covered  in  this  regulation  will  be  less 
than  1 0  percent  of  the  cost  of  a  new 
trailer. 

The  agencies  regard  these  costs  as 
reasonable.  We  project  that  most 
customers  will  rapidly  recover  the 
initial  cost  of  these  technologies  due  to 
the  associated  fuel  savings,  usually  in 
two  years.  As  discussed  in  Section  IX.M 
and  RIA  Chapter  7.2.4,  this  payback  is 
for  tractors  and  trailers  together,  and 
includes  both  long  and  short- haul. This 
payback  period  is  generally  considered 
reasonable  in  the  trailer  industry  for 
investments  that  reduce  fuel 
consumption.364  Although  longer 
paybacks  will  occur  for  some  trailers, 
we  do  not  project  that  any  trailers  will 
achieve  lifetime  fuel  savings  less  than 


363  Memorandum  to  Docket  EPA-HQ-OAR- 
2014-0827,  “Comparison  of  GEM  Drive  Cycle 
Weightings  and  Fleet  Data  Provided  by  Utility 
Trailer  Manufacturing  Co.  in  Public  Comments”, 
Juiy  2016. 

364  Roeth,  Mike,  et  al.  “Barriers  to  Increased 
Adoption  of  Fuel  Efficiency  Technologies  in  Freight 
Trucking,”  July  2013.  International  Council  for 
Clean  Transportation.  Available  here:  http:// 
www.  theicct.  org/si  tes/defa  ult/fi  les/p  ublica  tions/ 
ICC  T-NA  CFE-CSS_Barriers_Report_Fin  al_ 
20130722.pdf. 


the  cost  of  the  technologies.  In  addition, 
the  agencies  estimate  the  cost  per  metric 
ton  of  C02eq  reduction  without 
considering  fuel  savings  to  be  $36  for 
tractor -trailersin  2030  which  compares 
favorably  with  the  levels  of  cost 
effectiveness  the  agencies  found  to  be 
reasonable  for  light  duty  trucks.365 

The  agencies  believe  these 
technologies  can  be  adopted  at  the 
projected  rates  within  the  lead  time 
provided  in  the  trailer  program,  as 
discussed  above  in  Section  IV.C.(4) 
above. 

(4)  Alternative  Standardsand  Feasibility 
That  the  Agencies  Considered 

As  discussed  in  Section  X  of  the 
NPRM,  the  agencies  evaluated  five 
regulatory  alternatives  representing 
different  levels  of  stringency  for  the 
Phase  2  program.  See  80  FR  40273.  A 
wide  range  of  stakeholders  commented 
on  the  proposed  (Alternative  3) 
standards  and  the  other  alternatives  that 
we  discussed,  and  our  final  standards 
reflect  our  consideration  of  all  of  those 
comments. 

Comments  on  our  proposed  standards 
(Alternative  3)  and  the  alternatives  we 
presented  generally  fell  into  three 
categories:  (1 )  Commenters  supporting 
Alternative  1;  /.e.,  generally  advocating 
no  mandatory  standards  and  a 
continuation  of  today’s  voluntary 
SmartWay  regime  and;  (2)  Commenters 
preferring  the  proposed  Alternative  3 
standardsand  timeline  to  the  standards 
of  Alternative  4;  and  (3)  Commenters 
supporting  the  more  stringent  standards 
and  timeline  of  Alternative  4, 

Alternative  5,  or  of  other  more  stringent 
potential  programs. 

Commenters  including  the  TTMA, 
Utility,  and  Stoughton  stated  their  belief 
that  no  mandatory  standards  are 
necessary;  however,  they  did  not 
provide  information  to  show  that  market 
forces  at  work  today  will  achieve  the 
clear  potential  for  the  industry  to  reduce 
C02  and  fuel  consumption  in  the  near- 
and  longer- termfutu re.  The  agencies 
have  concluded  that  a  program 
involving  no  or  minimal  mandatory 
requirements  would  not  be  appropriate 
or  meet  our  statutory  requirements. 

As  discussed  previously,  the  agencies 
believe  that  our  final  trailer  standards 
are  appropriate  under  the  Clean  Air  Act 
and  are  the  maximum  feasible  standards 
under  the  EISA.  In  developing  the 
proposal  and  the  final  rule,  we 
considered  standards  that  would  be 
more  stringent  or  would  become 
effective  in  an  earlier  model  year  than 


365  See  RIA  Chapter  7.2.5  and  Memo  to  Docket 
“Tractor- TraiierCost  per  Ton  Values.”  July  2016. 
EPA-HQ-OAR-2014-0827. 


the  proposed  Alternative  3  standards 
and  timeline.  Several  commenters  stated 
that  a  still  more  stringent  program 
should  be  finalized,  including 
information  about  current  and  potential 
future  trailer  aerodynamic  technologies. 
Commenters  including  CARB,  NACAA, 
NRDC,  ICCT,  UCS,  and  STEMCO 
supported  the  standards  we  presented 
for  Alternative  4  in  the  proposal 
(essentially  the  pull  ahead  of  the  MY 
2027  standards)  in  the  proposal.  In 
addition,  some  of  the  commenters  made 
the  additional  suggestion  that  the 
agencies  should  anticipate  that 
manufacturers  will  incorporate  a  modest 
degree  of  Bin  VIII  technologies — i.e., 
two  bins  higher  than  any  performance 
demonstrated  in  our  aerodynamic 
testing — in  the  later  stages  of  the 
program.  EDF  supported  a  program  of 
even  greater  stringency,  supporting 
Alternative  5  standards  (advanced 
aerodynamic  technologies  on  all  box 
vans,  aerodynamic  technologies  on 
some  non-boxtrailers,  and  tire 
technologies  on  all  non-boxtrailers)  on 
the  Alternative  4  timeline.  The  Center 
for  Biological  Diversity  (CBD)  did  not 
specifically  comment  on  the  alternatives 
presented  in  the  proposal,  but 
supported  a  program  that  would  result 
in  significantly  more  stringent  standards 
(based,  for  example,  on  integrated 
tractor  and  trailer  technologies,  such  as 
in  the  SuperTruck  demonstration 
program).  Great  Dane,  Wabash,  ATA, 
and  the  International  Foodservice 
Distributors  Association  expressed 
concerns  that  a  program  of  the 
stringency  and  timeline  of  Alternative  4 
would  have  negative  consequences, 
including  requiring  trailer 
manufacturers  to  adopt  less-tested 
technology. 

Where  commenters  provided  relevant 
data  and  information,  the  agencies  made 
adjustments  to  the  final  program 
accordingly.  For  example,  as  noted  in 
Section  IV.C.(1)and  Section  IV.D.(2) 
previously,  information  from  the 
industry  w as  helpful  in  the  decision  to 
limit  the  non-boxtrailer  program  to 
tanks,  flatbeds,  and  container  chassis. 
Also,  partially  in  response  to 
information  we  received  in  comments, 
we  slightly  reduced  the  proposed 
stringency  for  partial  -aerovans  to  better 
reflect  their  aerodynamic  limitations. 
Also,  while  not  a  direct  change  to  the 
stringency  of  the  standards,  the  program 
limits  averaging  to  the  final  stage  of  the 
program  to  allow  van  manufacturers 
more  time  to  become  familiar  with  the 
compliance  processes  and  the  industry 
to  gain  confidence  in  the  technologies. 
Overall,  the  final  standards  are  slightly 
more  stringent  than  proposed,  based  on 
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an  expectation  of  eariier  adoption  of 
more  efficient  lower  rolling  resistance 
tires  for  all  subcategories,  and  a 
strengthened  the  full -aero van  program 
that  includes  greater  adoption  of 
advanced  aerodynamics  in  the  final 
stage. 

Based  on  this  analysis  and  as 
informed  by  the  comments,  we  believe 
that  the  final  standards  in  the  program, 
slightly  revised  from  the  proposed 
Alternative  3  standards,  are  appropriate 
and  represent  the  maximum  feasible 
standards.  In  contrast,  we  believe  that 
the  accelerated  timeline  of  Alternative  4 
may  cause  technologies  to  prematurely 
enter  the  market,  leading  to  unnecessary 
costs  and  compliance  burdens  that 
would  not  be  appropriate  for  this  newly 
regulated  industry.  Standardssimilar  to 
or  more  stringent  than  those  we 
evaluated  for  Alternative  5  would 
require  C02  and  fuel  consumption 
reductions  that  may  well  not  be 
technologically  achievable,  even  with 
fundamental  changes  to  the  industry. 
Nor  did  the  commenters  present  any 
information  as  to  how  advanced 
aerodynamic  technologies  (Bins  VII  and 
VIII)  could  be  developed  and  reliably 
brought  to  market  at  reasonable  cost 
within  the  lead  time  of  the  Phase  2 
program.  On  the  basis  of  what  we  know 
today,  the  agencies  are  unable  to  show 
a  pathway  for  the  industry  to  achieve 
such  additional  improvements,  at  least 
without  the  potential  for  major 
disruptions  to  the  industry  due  to 
requiring,  for  example,  fundamental 
changes  to  trailer  design  and 
construction,  or  impractical  levels  of 
tractor-trailerintegration. 

E.  Trailer  Standards;  Compliance  and 
Flexibilities 

As  with  other  EPA  motor  vehicle 
programs,  trailer  manufacturers  must 
annually  obtain  a  certificate  of 
conformity  from  EPA  before  introducing 
into  commerce  new  trailers  subject  to 
the  new  trailer  C02  and  fuel 
consumption  standards.  See  CAA 
section  206(a).  The  EPA  certification 
provisions  align  with  provisions  that 
apply  to  the  NHTSA  trailer  program 
such  that  this  single  certification 
program  meets  the  requirements  of  both 
agencies. 

The  certification  process  for  trailer 
manufacturers  is  very  similar  in  its  basic 
structure  to  the  process  for  the  other 
Phase  2  vehicle  programs,  although  it 
has  been  simplified  for  trailers.  This 
structure  involves  p re -certification 
activities,  the  certification  application 
and  its  approval,  and  end-of-year 
reporting. 

in  this  section,  the  agencies  first 
describe  the  general  certification 


process  and  how  we  developed 
compliance  equations  based  on  the  GEM 
vehicle  simulation  tool,  followed  by  a 
discussion  of  the  specified  test 
procedures  for  measuring  the 
performance  of  tires  and  aerodynamic 
technologies  and  how  manufacturers 
will  apply  test  results  toward 
compliance  and  certification.  The 
section  closes  with  discussions  of 
several  other  certification  and 
compliance  provisions  as  well  as 
provisions  to  provide  manufacturers 
with  compliance  flexibility. 

(1)  General  Certification  Process 

Under  the  process  for  certification, 
manufacturers  of  all  covered  trailers  are 
required  to  apply  to  EPA  for 
certification.366  In  addition, 
manufacturers  of  box  vans  subject  to  the 
performance- basedstandards  are 
required  to  provide  aerodynamic 
performance  test  data  (see  40  CFR 
1037.205)  in  their  applications.  EPA 
expects  to  provide  additional  guidance 
to  the  regulated  industry  as  the  program 
begins  to  be  implemented,  including  an 
overview  of  the  regulations,  how  to 
prepare  for  compliance,  and 
instructions  for  registering  with  the 
EPA.  Once  a  trailer  manufacturer  is 
registered  with  EPA,  EPA’s Compliance 
Division  in  the  Office  of  Transportation 
and  Air  Quality  will  assign  a  staff 
certification  representative  to  the 
company  to  help  them  through  the 
compliance  process.  After  this  point, 
manufacturers  can  arrange  to  meet  with 
the  agencies  to  discuss  compliance 
plans  and  obtain  any  preliminary 
approvals  ( e.g appropriate  test 
methods)  before  applying  for 
certification. 

Trailer  manufacturers  submit  their 
applications  through  the  EPA  “Verify” 
electronic  database,  and  EPA  issues 
certificates  based  on  the  information 
provided.  At  the  end  of  the  model  year, 
trailer  manufacturerssubmit  an  end-of- 
year  report  to  the  agencies  to  complete 
their  annual  obligations. 

(a)  Definition  of  Model  Year 

As  mentioned  previously,  consistent 
with  Clean  Air  Act  specifications,  EPA’s 
vehicle  certification  is  an  annual 
process.  EPA  C02  emissions  standards 
start  to  apply  for  trailers  built  on  or  after 
January  1, 2018,  with  later  standards 
being  introduced  by  model  year.  Under 
the  Clean  Air  Act,  the  term  “model 
year”  refers  to  a  manufacturer’s  annual 
production  period.  Manufacturers  may 


366  As  with  the  other  Phase  2  veh  icle  programs, 
manufacturers  submit  their  applications  to  EPA, 
which  then  shares  them  with  NHTSA.  Obtaining  an 
approved  certificate  of  conformity  from  EPA  is  the 
first  step  in  complying  with  the  NHTSA  program. 


use  the  calendar  year  as  the  model  year, 
or  may  choose  a  different  period  of 
production  that  includes  January  1  of 
that  year.  Thus,  manufacturers  have  the 
option  to  choose  any  year-  longperiod  of 
production  that  begins  on  or  before 
January  1  of  the  named  model  year,  but 
no  sooner  than  January  2  of  the  previous 
calendar  year.  For  example,  at 
certification,  a  manufacturer  could 
specify  the  2021  model  year  production 
period  to  be  July  1, 2020  through  June 
30,  2021. 

(b)  Preliminary  Considerations  for 
Compliance 

Before  submitting  an  application  for  a 
certificate,  a  manufacturer  chooses  the 
technologies  they  plan  to  offer  their 
customers,  and  identifies  any  trailers  in 
their  production  line  that  qualify  for 
exclusion  from  the  program.367  Non -box 
trailers,  which  are  subject  to  design 
standards,  the  manufacturer  will  need  to 
select  which  tires  and  tire  pressure 
systems  to  include  and  confirm  that 
their  tires  meet  the  LRR  performance 
standards.  For  box  vans  subject  to 
performance  standards,  manufacturers 
also  obtain  performance  information  for 
these  technologies  at  this  time,  either 
from  supplier  data  or  their  own  testing. 
Manufacturers  that  choose  to  perform 
aerodynamic  or  tire  testing  themselves 
may  also  need  to  obtain  approval  of  test 
methods  and  perform  preliminary 
testing.  Trailer  manufacturers  relying  on 
data  from  a  third -partyaerodynamic 
device  manufacturer  would  need  to 
verify  that  these  data  are  approved. 

During  this  time,  the  manufacturers 
also  decide  the  strategy  they  intend  to 
use  for  compliance  by  identifying 
“families”  for  the  trailers  they  produce. 
A  family  is  a  grouping  of  similar 
products  that  are  all  subject  to  the  same 
standard  and  covered  by  a  single 
certificate.  All  products  in  each  trailer 
subcategory  are  generally  certified  as  the 
same  family.  That  is,  long  box  dry  vans, 
short  box  dry  vans,  long  refrigerated 
vans,  short  refrigerated  vans,  non  -  box 
trailers,  partial-aerovans  (long  and  short 
box,  dry  and  refrigerated  vans),  and 
non-aerobox  vans,  are  each  certified  as 
separate  trailer  families.  Manufacturers 
may  combine  dissimilar  trailers  into  a 
single  vehicle  family  to  reduce  the 
compliance  burden  as  described  in  40 
CFR  1037.230(d)(3)  and  49  CFR 
535.5(e).  In  general,  manufacturers  can 
combine  trailers  that  have  less  stringent 
standards  with  more  stringent  standards 
as  long  as  the  combined  set  of  trailers 


367  Trailers  that  meet  the  qualifications  for 
exclusion  do  not  require  a  certificate  of  conformity 
and  manufacturers  do  not  have  to  submit  an 
application  to  EPA  for  these  trailers. 
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meet  the  more  stringent  standards. 
Refrigerated  and  dry  vans  of  the  same 
length  can  be  combined  to  meet  the  dry 
van  standards.  Short  vans  can  combine 
with  long  vans,  meeting  the 
corresponding  long  van  standard. 
Additionally,  non-boxtrailers can  be 
combined  with  the  non-aerobox  vans  if 
the  manufacturer  would  like  to  meet  the 
more  stringent  non-aerobox  van  design 
standards  with  h ig her- perform ingt ires. 

When  no  averaging  is  available  (i.e., 
MY  2018  through  MY  2026  for  full -aero 
box  vans,  and  all  years  for  remaining 
trailers),  all  products  within  a  family 
need  to  meet  or  exceed  the  standards  for 
that  trailer  subcategory  (except  for  any 
trailers  included  in  the  manufacturer’s 
allowance  for  non  -complyingvehicles 
(See  Section  IV.E.(5)(a)  below)).  This  is 
not  to  say  that,  for  example,  every  long 
box  dry  van  model  needs  to  have 
identical  technologies  like  skirts,  tires, 
and  tire  inflation  systems,  but  that  every 
model  in  that  family  need  to  meet  the 
standard  for  that  family. 

In  MY  2027  and  later,  full-aerobox 
van  manufacturers  will  still  generally 
have  one  family  per  subcategory. 
However,  if  a  full-aerobox  van 
manufacturer  subject  to  performance 
standards  wishes  to  utilize  the  averaging 
provisions,  it  would  need  to  divide  the 
trailer  models  in  each  of  the  van 
subcategories/families  into 
subfamilies.368  Each  subfamily  can  be  a 
grouping  of  box  vans  that  have  similar 
performance  levels,  even  if  they  use 
different  technologies.  We  refer  to  the 
performance  levels  for  each  subfamily 
as  “Family  Emission  Limits”  (FELs).  A 
long  box  dry  van  manufacturer  could 
choose,  for  example,  to  create  two 
subfamilies  in  its  long  box  dry  van 
family.  Trailers  in  one  of  these 
subfamilies  could  be  allowed  to  under¬ 
comply  with  the  standard  ( e.g .,  not 
apply  a  tire  pressure  system)  as  long  as 
the  performance  of  the  other  subfami  ly 
over-complieswith  the  standard  (e.g., 
installs  additional  aerodynamic 
technologies),  such  that  the  average  of 
all  of  the  subfamilies’  FELs  met  or 
exceeded  the  standard  for  that  family  on 
a  production -weightedbasis.  Section 
lV.E.(5)(b)  below  further  discusses  how 
the  averaging  program  would  function 
for  any  such  trailer  subfamilies. 


368  The  program  essentially  requires  that 
manufacturers  equip  100  percent  of  their  non -box 
and  special  purpose  box  trailers  with  tire  pressure 
systems  and  tires  meeting  the  specified  rolling 
resistance  levels.  Partial -aero box  vans  meet  a 
reduced  performance  standard.  Asa  result, 
averaging  provisions  do  not  apply  to  these  trailer 
subcategories. 


(c)  Submitting  a  Certification 
Application  and  Request  for  a 
Certificate  to  EPA 

Once  the  preliminary  steps  are 
completed,  the  manufacturer  can 
prepare  and  submit  applications  to  EPA 
for  certificate  of  conformity  for  each  of 
its  trailer  families.  The  contents  of  the 
application  are  specified  in  40  CFR 
1037.205,  though  not  all  items  listed  in 
the  regulation  are  applicable  to  each 
trailer  manufacturer. 

For  the  early  years  of  the  program 
(i.e.,  MY  2018  through  MY  2020),  the 
application  must  specify  whether  the 
trailer  manufacturer  is  opting  into  the 
NHTSA  voluntary  program  to  ensure  the 
information  is  transferred  between  the 
agencies.  Throughout  the  program,  the 
application  must  include  a  description 
of  the  emission  and  fuel  consumption 
reduction  technologies  that  a 
manufacturer  intends  to  offer.  These 
technologies  could  include  aerodynamic 
features,  LRR  tire  models,  tire  pressure 
systems,  or  components  that  qualify  for 
weight  reduction.  Basic  information 
about  labeling,  warranty,  and 
recommended  maintenance  should  also 
be  included  the  application  (see  Section 
1V.E.(4)  for  more  information  on  these 
additional  compliance  provisions). 

The  manufacturer  also  provides  a 
summary  of  the  plans  to  comply  with 
the  standard.  This  information  includes 
a  description  of  the  trailer  family  and 
subfamilies  (if  applicable)  covered  by 
the  certificate,  the  technologies  that  are 
used  for  compliance,  and  projected  sales 
of  its  products.  For  trailers  subject  to 
performance- basedstandards  (and  not 
those  subject  to  the  design -based 
standards),  in  the  earlier  stages  of  the 
program  when  averaging  is  not  available 
(or  for  manufacturers  of  full -aero vans 
that  do  not  participate  in  averaging  after 
MY  2026),  additional  provisions  apply. 
These  manufacturers  will  include 
information  on  the  configuration  with 
the  worst  performance  level  in  terms  of 
C02  and  fuel  consumption  offered  in  the 
trailer  family.  Any  of  these 
manufacturers  that  choose  to  average 
within  their  full-aerovan  families  after 
MY  2026  will  include  performance 
information  for  the  projected  highest 
production  trailer  configuration,  as  well 
as  the  lowest  and  the  highest  performing 
configurations  within  those  families. 

For  all  covered  trailers,  once  the 
certification  application  is  accepted,  a 
certificate  is  issued  and  manufacturers 
can  begin  selling  their  trailers. 

(d)  End -of- YeaObiigations 

After  the  end  of  each  year,  all 
manufacturers,  including  those  with 
design -basedstandards,  need  to  submit 


a  report  to  the  agencies  presenting 
production -relateddata  for  that  year 
(see  40  CFR  1 037.250  and  49  CFR 
535.8).  in  addition,  the  year’s  final 
compliance  data  (as  calculated  using  the 
compliance  equation)  for  box  van 
manufacturers  subject  to  performance- 
based  standards  will  include  both  C02 
emissions  and  fuel  consumption 
information  and  actual  production 
volumes  in  order  to  demonstrate  that 
the  trailers  met  the  standards  for  that 
year. 

In  MY  2027 and  later,  full-aerobox 
van  manufacturers  that  opt  to 
participate  in  the  averaging  program 
will  submit  a  second  report  that 
describes  their  subfamily  FELs  and  a 
final  calculation  of  their  production- 
weighted  average  C02  and  fuel 
consumption.  See  40  CFR  1037.730,  40 
CFR  1037.745,  and  49  CFR  535.7.  Ail 
certifying  manufacturers  need  to 
maintain  records  of  all  the  data  and 
information  that  is  required  to  be 
supplied  to  EPA  and  NHTSA  for  eight 
years. 

(2)  Evaluating  Trailer  Performance  for 
Compliance 

The  agencies  believe  that  this  final 
compliance  program  for  trailer 
manufacturers  is  straightforward, 
technically  robust,  transparent,  and 
minimizes  administrative  burdens  on 
the  industry.  As  described  earlier  in  this 
section  and  in  Chapter  4  of  the  RIA, 

GEM  is  a  customized  vehicle  simulation 
model  that  EPA  developed  for  the  Phase 
1  program  to  relate  measured 
aerodynamic  and  tire  performance 
values,  as  well  as  other  parameters,  to 
C02  and  fuel  consumption  without 
performing  full -vehicletesting.  As  with 
the  Phase  1  and  Phase  2  tractor  and 
vocational  vehicle  programs,  the  trailer 
program  uses  GEM  in  evaluating 
emissions  and  fuel  consumption  in 
developing  the  trailer  standards. 
However,  unlike  the  tractor  and 
vocational  vehicle  programs,  trailer 
manufacturers  will  not  use  GEM 
directly  to  demonstrate  compliance  with 
the  trailer  standards.  Instead,  we  have 
developed  an  equation  based  on  GEM 
that  calculates  C02  and  fuel 
consumption  from  performance  inputs 
without  running  the  model. 

(a)  Development  of  the  GEM  -  Based 
Trailer  Compliance  Equation 

For  compliance  with  the  performance- 
based  standards  in  the  trailer  program 
(i.e.  the  standards  for  full  -  and  partial  - 
aero  long  and  short  box  vans),  the  trailer 
characteristics  that  a  manufacturer 
supplies  to  the  equation  are 
aerodynamic  improvements  (i.e.,  the 
change  in  the  aerodynamic  drag  area, 
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delta  CdA,  from  the  appropriate  bin  in 
m2),  tire  rolling  resistance  (i.e., 
coefficient  of  rolling  resistance,  CRR,  in 
kg/metric  ton),  the  presence  of  a  tire 
pressure  system,  and  any  weight 
reduction  applied  in  pounds.  The  use  of 
the  equation  quantifies  the  overall 
performance  of  the  trailer  in  terms  of 
C02  emissions  on  a  grams  per  ton -mile 
basis,  which  can  be  converted  to  fuel 
consumption  on  a  gallons  per  1000  ton- 
mile  basis. 

Chapter  2.10.5  of  the  RIA  provides  a 
full  a  description  of  the  development 
and  evaluation  of  the  equation  for  trailer 
compliance  where  the  standards  are 


performance  -based.  Equation  IV— 1  is  a 
single  linear  regression  curve  that  can 
be  used  for  all  box  vans  in  these  rules 
to  calculate  C02  emissions,  eCoi.  Unique 
constant  values,  Ci  through  C4,  are 
applied  for  each  of  the  van  types  as 
shown  in  Table  IV-24.  Constant  C5  is 
equal  to  0.988  for  any  trailer  that  installs 
an  ATIS  (accounting  for  the  1.2  percent 
reduction  given  for  use  of  ATI),  0.990 
for  any  trailer  that  installs  a  TPMS,  or 
1 .0  for  trailers  without  tire  pressure 
systems.  We  found  that  this  equation 
accurately  reproduces  the  results  of 
GEM  for  each  of  the  box  van 
subcategories,  and  the  program  requires 


these  trailer  manufacturers  use  Equation 
1 V— 1  to  calculate  C02  for  compliance. 
Manufacturers  insert  their  tire  rolling 
resistance  level  (TRRL),  wind -averaged 
change  in  drag  area  (DCdA),  weight 
reduction  value  (WR)  (if  applicable), 
and  the  appropriate  C5  value  if  a  tire 
pressure  system  is  installed  into  the 
equation  and  submit  the  result  to  EPA. 
The  program  provides  for  manufacturers 
to  use  a  conversion  of  10.180  grams  of 
C02  per  gallon  of  diesel  to  calculate  the 
corresponding  fuel  consumption  values 
for  compliance  with  NHTSA’s 
regulations.  See  40  CFR  1037.515  and 
49  CFR  535.6. 


gros  -  [Ci  +  C*  i  (TRRL)  +  C,  -  (A CdA)  +  C4  -  (WR)]  -  Cs 


(iv-i) 


Table  IV-24— Constants  for  GEM-Based  Trailer  Compliance  Equation 


Trailer 

subcategory 

Ci 

c2 

c3 

c4 

c 

5  (tire  pressure) 

None 

TPMS 

ATIS 

Long  Dry  Van  . 

76.1 

1.67 

¥5.82 

¥0.00103 

1.000 

0.990 

0.988 

Long  Refrigerated  Van  . 

77.4 

1.75 

¥5.78 

¥0.00103 

Short  Dry  Van  . 

117.8 

1.78 

¥9.48 

¥  0.00258 

Short  Refrigerated  Van  . 

121.1 

1.88 

¥9.36 

¥  0.00264 

These  long  and  short  van  constants 
are  based  on  GEM  -  simulated tractors 
pulling  53-footand  solo  28-foottrailers, 
respectively.  As  a  result,  aerodynamic 
testing  to  obtain  a  trailer's  performance 
parameters  for  Equation  I V— 1  must  be 
performed  using  consistent  trailer  sizes 
(i.e.,  aerodynamic  performance  for  all 
lengths  of  short  vans  would  be  tested  as 
a  solo  28-footvan,  and  performance  for 
all  lengths  of  long  vans  would  be  tested 
as  a  53-footvan).  More  information 
about  aerodynamic  testing  is  provided 
in  Section  IV.E.(3)(b)  below. 

The  constants  for  long  vans  apply  for 
all  dry  or  refrigerated  vans  longer  than 
50-feetand  the  constants  for  short  vans 
apply  for  all  dry  or  refrigerated  vans  50- 
feet  and  shorter.  The  vans  with  work- 
performing  devices  that  may  be 
designated  as  partial  -aerovans  would 
use  the  same  equation  constants  as  their 
full  -  aerocounterparts  for  compliance. 
The  partial-aerodesignation  simply 
allows  a  van  to  input  different  values 
(i.e.,  lower  delta  CdA)  and  meet  a 
different  standard.  Note  that  compliance 
with  the  design  -basedstandards  (non- 
box  trailers  and  non  -  aerovans)  does  not 
require  use  of  the  GEM  -basedequation. 
Manufacturerssupply  the  TRRL  values 
for  their  trailer  tires  and  attest  that  they 
installed  one  of  the  tire  pressure 
systems  (TPMS  or  ATIS)  to  EPA  for 
compliance. 


(b)  Use  of  the  Compliance  Equation  for 
Box  Van  Compliance 

Box  van  manufacturers  subject  to  the 
performance- basedstandards  meet  the 
standards  using  the  GEM -based 
compliance  equation  to  combine  the 
effects  of  technologies  and  quantify  the 
overall  performance  of  the  vehicle  to 
demonstrate  compliance.  Trailer 
manufacturers  obtain  delta  CdA  and  tire 
rolling  resistance  values  from  testing 
(either  from  their  own  testing  or  from 
testing  performed  by  another  entity  as 
described  in  Section  IV.E.(3)(b))and 
attest  that  they  installed  a  qualifying  tire 
pressure  system  and/or  adopted  weight 
reduction  strategies.  Manufacturers 
adopting  aerodynamic  improvements 
will  compare  their  measured  delta  CdA 
value  to  the  values  shown  in  Table  2  of 
40  CFR  1037.515  (and  Table  IV-5 
previously)  and  use  the  appropriate 
aerodynamic  bin  value  as  the 
aerodynamic  input  into  the  equation. 
The  TRRL  can  be  directly  applied  from 
measurements.  Weight  reduction  is 
obtained  by  summing  applicable  values 
in  our  list  of  light  weight  components 
(Table  3  of  40  CFR  1 037.51 5)  or  from 
measurements  using  the  off-cycle 
provisions.  Manufacturers  indicate  use 
of  TPMS  or  ATIS  with  a  specified 
percent  reduction  in  C02  and  fuel 
consumption. 

Qualifying  components  for  weight 
reduction  can  be  found  in  40  CFR 


1037.515(d).  Manufacturers  that 
substitute  one  or  more  of  these 
components  on  their  box  vans  sum  the 
weight  reductions  assigned  to  each 
component  and  enter  that  total  into  the 
equation.  As  noted  in  Section 
I  V.D.(1  )(d),  the  equation  accounts  for 
weight  reduction  by  assigning  one-third 
of  that  reduced  weight  to  increase  the 
payload  and  the  remaining  weight 
reduction  to  reduce  the  overall  weight 
of  the  assumed  vehicle. 

Manufacturers  of  box  vans  subject  to 
the  performance  standards  apply  the 
compliance  equation  separately  to  each 
configuration  to  ensure  that  all  of  the 
trailer  configurations  they  offer  need  to 
meet  the  standard  for  the  given  model 
year.  The  certification  application 
submitted  to  EPA  includes  equation 
results  from  the  worst  performing  trailer 
configuration  for  each  subcategory  and 
the  manufacturer  attests  that  no 
regulated  trailer  will  be  sold  in  a  lower 
performing  configuration.  If  the 
manufacturer  offers  a  new  technology 
package  during  the  model  year,  the 
performance  can  be  evaluated  using  the 
equation.  If  the  performance  of  the  new 
package  is  lower  than  the  value 
submitted  in  the  application,  the 
manufacturer  would  submit  a  “running 
change”  to  EPA  to  reflect  the  change. 
Box  van  manufacturers  will  submit  a 
single  end -of- yea  report  that  will 
include  their  production  volumes  and 
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confirmation  that  all  of  their  trailers 
applied  the  technology  packages 
outlined  in  their  application. 

Any  full-aerobox  van  manufacturers 
that  wish  to  take  advantage  of  the 
agencies’  averaging  provision  in  MY 
2027  and  later  will  make  greater  use  of 
the  compliance  equation.  Before 
submitting  a  certificate  application, 
these  manufacturers  would  decide 
which  technologies  to  make  available 
for  their  customers  and  use  the  equation 
to  determine  the  range  of  performance 
of  the  packages  they  planned  to  offer. 

The  manufacturers  would  supply  these 
results  from  the  equation  in  their 
certificate  application  and  those 
manufacturers  that  wish  to  perform 
averaging  would  continue  to  calculate 
emissions  (and  fuel  consumption)  with 
the  equation  throughout  the  model  year 
and  keep  records  of  the  results  for  each 
trailer  package  produced.  As  described 
in  Section  I V.E.(1  )(d)  above,  at  the  end 
of  the  year,  these  manufacturers  would 
submit  two  reports.  One  report  would 
include  their  production  volumes  for 
each  configuration.  The  second  report 
would  summarize  the  families  and 
subfamilies,  and  C02  emissions  and  fuel 
consumption  results  from  the  equation 
for  all  of  the  trailer  configurations  they 
build  in  that  model  year,  including  a 
production-  weightedaverage  to  show 
compliance. 

For  non-boxtrailersand  non-aerobox 
vans,  compliance  is  design -based, not 
performance- based ,and  the  compliance 
equation  is  not  needed.  As  described 
earlier,  the  standards  for  these  trailers 
require  the  use  of  tires  with  rolling 
resistance  levels  at  or  below  a  threshold, 
and  tire  pressure  systems  (either  TPMS 
or  AT  IS).  Instead  of  aerodynamic  testing 
data  in  their  certification  applications, 
manufacturers  of  these  trailers  submit 
their  tire  rolling  resistance  levels  and  a 
description  of  their  tire  pressure 
system (s)  to  EPA. 

(3)  Trailer  Certification  Test  Protocols 

The  Clean  Air  Act  specifies  that 
compliance  with  emission  standards  for 
motor  vehicles  be  demonstrated  by  the 
manufacturer  using  emission  test  data 
(see  CAA  section  206(a)  and  (b)).  As 
discussed  earlier,  for  the  design  -  based 
standards  (non  -  boxtrai  lers  and  non  -aero 
vans),  the  trailer  program  considers  the 
use  of  specified  LRR  tires  and  tire 
pressure  systems  an  appropriate 
surrogate  for  emission  testing,  and  there 
are  no  testing  requirements  associated 
with  these  standards  beyond  the  testing 
required  to  show  the  tires  qualify  as 
LRR  tires.  We  expect  that  tire  testing 
will  be  performed  by  the  tire 
manufacturers. 


Ail  full -and  partial -aero vans  covered 
by  the  program  are  subject  to 
performance  standards,  and  compliance 
is  based  on  measured  emission 
performance.  For  these  trailers,  the 
program  uses  the  GEM  -  based 
compliance  equation  discussed  in 
Section  I  V.E.(2)(a)  above  as  the  official 
“test  procedure”  for  quantifying  C02 
and  fuel  consumption  performance  for 
trailer  compliance  and  certification  (as 
opposed  to  use  of  GEM,  which  serves 
this  function  in  the  tractor  and 
vocational  vehicle  programs). 
Manufacturers  input  performance 
information  from  the  applicable  trailer 
technologies  into  the  equation  in  order 
to  calculate  their  impact  on  overall 
trailer  performance.  Manufacturers 
needing  aerodynamic  and  tire  rolling 
resistance  performance  data  obtain  it 
either  through  their  own  testing  or 
through  a  device  or  tire  manufacturer 
that  performed  the  testing.  The  program 
specifies  pre- determined  values  for  tire 
pressure  systems  and  many  weight 
reduction  components  for 
manufacturers  to  apply. 

The  following  subsections  describe 
the  approved  performance  tests  for  tire 
rolling  resistance  and  aerodynamic  drag 
in  this  trailer  program.  See  40  CFR  part 
1037,  subpart  F,  for  a  full  description  of 
the  performance  tests,  in  particular 
section  40  CFR  1037.515. 

(a)  Trailer  Tire  Performance  Testing 

Under  Phase  1,  tractor  and  vocational 
chassis  manufacturersare  required  to 
input  the  tire  rolling  resistance  level 
(TRRL)  into  GEM,  and  the  agencies 
adopted  the  provisions  in  ISO 
28580:2009(E) 369  to  determine  the 
rolling  resistance  of  tires.  The  tire 
rolling  resistance  level  (TRRL)  is  a 
declared  value  that  is  based  on  a 
measured  value.  As  described  in  40  CFR 
1037.520(c),  this  measured  value, 
expressed  as  CRR,  is  required  to  be  the 
result  of  measu remen ts  of  three  different 
tires  of  a  given  design,  giving  a  total  of 
at  least  three  data  points.  Manufacturers 
specify  a  CRR  value  for  GEM  that  is  less 
than  or  equal  to  the  average  of  these 
three  results.  Tire  rolling  resistance  may 
be  determined  by  either  the  vehicle  or 
tire  manufacturer.  In  the  latter  case,  the 
tire  manufacturer  provides  a  signed 
statement  confirming  that  it  conducted 
testing  in  accordance  with  this  part. 

The  Phase  1  tire  testing  provisions  for 
rolling  resistance  apply  to  all  of  the 
regulated  trailers  in  the  Phase  2 
program,  in  the  Phase  2  program,  full- 
and  partial-aerobox  van  manufacturers, 


369  See  http://www.iso.org/iso/iso_cataiogue/ 
ca  fa  loguejc/ca  ta  iogue_ 
detail.htm  ?csn  umber=44770. 


subject  to  the  trailer  performance -based 
standards,  apply  their  declared  TRRL  in 
the  compliance  equation.  Non -box 
trailer  and  non-aerobox  vans,  subject  to 
the  design  -basedstandards,  simply 
report  the  TRRL  as  part  of  their 
certification  application.  Based  on  the 
current  practice  for  Phase  1 ,  we  expect 
the  trailer  manufacturers  to  obtain  these 
data  from  tire  manufacturers,  but  trailer 
manufacturers  have  the  option  to 
perform  tire  testing  themselves. 

The  agencies  requested  comment  on 
adopting  a  program  for  tire 
manufacturerssimilar  to  the  provision 
described  in  Section  lV.E.(3)(b)(v)  for 
aerodynamic  device  manufacturers, 
through  which  tire  manufacturers 
would  seek  preliminary  approval  of  the 
performance  of  their  trailer  tires.  80  FR 
40278.  CARB  supported  this  option  and 
further  requested  that  EPA  create  a 
public  database  of  the  tire  rolling 
resistance  data  submitted  to  the  agency 
in  such  preliminary  approvals.  RM  A’s 
comments  opposed  making  tire  data 
available  to  the  public  without  first 
developing  a  rating  system  for  medium 
and  heavy  truck  tires.  The  agencies  have 
chosen  not  to  pursue  provisions  for  pre¬ 
approved  trailer  tire  rolling  resistance 
data  or  a  public  database  of  this 
information  in  this  rulemaking, 
recognizing  the  overall  unresolved 
issues  relating  to  standard  HD  truck  and 
trailer  testing  within  the  tire  industry 
(as  discussed  in  the  Tractor  section  of 
this  Preamble,  Section  lll.E(1)(e)). 
Instead,  trailer  tire  manufacturers 
provide  tire  rolling  resistance  values 
directly  to  the  trailer  manufacturers  and 
that  information  is  shared  with  EPA  and 
NHTSA  for  certification. 

(b)  Trailer  Aerodynamic  Performance 
Testing 

As  discussed  earlier,  manufacturers  of 
trailers  subject  to  performance  standards 
(/.e.,  most  box  vans),  need  to  provide 
EPA  with  aerodynamic  performance 
data  at  the  time  of  certification.  The 
purpose  of  our  trailer  aerodynamic  test 
procedures  is  to  establish  an  estimate  of 
the  aerodynamic  drag  experienced  by  a 
tractor-trailervehicle  in  real-world 
operation.  We  based  these  procedures 
on  the  current  tractor  aerodynamic 
procedures,  including  coastdown,  wind 
tunnel,  and  computational  fluid 
dynamics  (CFD)  modeling.  More 
specifically,  the  testsare  conducted 
according  to  the  same  test  procedures 
for  tractors  and  trailers,  but  different 
provisions  apply  for  the  test  articles  and 
the  data  analysis.  In  the  tractor  program, 
the  resulting  CdA  value  represents  the 
absolute  aerodynamic  drag  of  a  tested 
tractor  assumed  to  be  pulling  a  specified 
standard  trailer.  In  the  trailer  program, 
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the  tests  measure  the  difference  in  CdA 
value  between  the  tested  trailer  as 
pulled  by  a  standard  tractor  and  a 
reference  trailer  pulled  by  the  same 
standard  tractor,  in  other  words,  the 
trailer  test  procedure  is  intended  to 
measure  the  aerodynamic  improvements 
rather  than  the  absolute  aerodynamic 
performance.  The  agencies  chose  to  base 
the  standards  on  measurements  of 
aerodynamic  improvements  in  part  to 
reflect  the  market  reality  that  many 
trailer  manufacturers  rely  on 
man  u  fact  u  rers  of  bo  1 1  -  onaerod  y  nam  i  c 
devices  for  the  improvements  rather 
than  redesigning  their  trailer  or 
developing  their  own  components. 

To  minimize  the  testing  burden,  the 
program  specifies  that  all  aerodynamic 
devices  for  long  box  vans  (i.e.,  those 
greater  than  50-feetin  length)  be 
evaluated  based  on  53-footbox  vans, 
and  that  devices  for  all  trailers  50 -feet 
and  shorter  be  evaluated  based  on  28- 
foot  box  vans.  In  other  words,  a 
manufacturer  can  use  test  data  from  a 
single  trailer  to  certify  all  trailers  in  the 
same  subcategory.  As  noted  previously 
in  Section  IV.D.(1)and  demonstrated  in 
Chapter  2.10.2.1.2.6  of  the  RIA,  the 
performance  of  aerodynamic  devices  on 
these  two  trailer  lengths  is  expected  to 
provide  a  conservative  estimate  of  the 
performance  on  the  longer  trailers 
within  the  same  length  category.  We 
believe  that  this  compliance  approach 
effectively  represents  the  performance 
of  such  devices  on  the  majority  of  box 
vans,  yet  limits  the  number  of  such  vans 
that  a  manufacturer  needs  to  track  and 
evaluate. 

The  program  provides  for 
manufacturers  to  have  flexibility  in  the 
devices  (or  packages  of  devices)  they 
install  on  box  vans  with  lengths  that 
differ  from  53-feetor  28 -feet. In  such 
situations,  a  manufacturer  could  use 
devices  that  they  believe  would  be  more 
appropriate  for  the  length  of  the  trailer 
they  are  producing,  consistent  with 
good  engineering  judgement.  For 
example,  they  could  test  skirts  on  a  28- 
foot  trailer  and  use  longer  skirts  on  40- 
foot  trailers  that  they  make.  No 
additional  testing  would  be  required  in 
order  to  validate  the  appropriateness  of 
using  the  alternate  devices  on  these 
trailers. 

The  agencies  have  structured  the  final 
regulations  to  make  wind  tunnel  testing 
the  primary  method  for  measuring 
trailer  aerodynamic  performance.  While 
coast  down  testing  measures 
performance  of  fuil-scalevehicles, 
which  is  generally  the  agencies’ 
preference  for  performance  testing, 
wind  tunnel  testing  achieves  similar 
results  in  terms  of  delta  CdA,  with  the 
added  benefit  of  measuring  wind- 


averaged  values  in  the  same  test.  In 
addition,  wind  tunnel  testing  is 
inexpensive  relative  to  other  aero  test 
methods  and  does  not  require  as  much 
time  to  complete.  Thus,  it  has  generally 
been  the  preferred  method  for  the  trailer 
industry.  Nevertheless,  the  program 
provides  for  manufacturers  to  use 
coastdown  or  CFD  methods  as  described 
below  and  fully  in  40  CFR  1037.526(b) 
and  1037.1 50(x). 

The  agencies  considered  making 
coastdown  testing  the  primary  test 
method  for  trailers,  as  it  is  for  the  tractor 
program.  However,  the  delta  CdA 
approach  for  the  trailer  aerodynamic 
program  would  require  multiple  tests  to 
evaluate  most  configurations. 

Coastdown  testing  is  a  full-scaletest 
method  that  requires  the  vehicle,  which 
includes  the  trailer  and  an  appropriately 
aerodynamic  tractor,  be  driven  on  a  road 
or  track  that  meets  specified  conditions. 
An  important  challenge  with  coastdown 
testing  is  that  wind  and  weather 
restrictions  can  limit  the  days  in  which 
testing  can  be  performed.  Additionally, 
coastdown  testing  has  higher  natural 
variability  due  to  environmental 
variability  in  an  uncontrolled  system. 
We  have  placed  an  additional  restriction 
on  the  allowable  difference  in  yaw 
angles  for  delta  CdA  measurements  to 
reduce  this  variability  (see  40  CFR 
1037.526(a)(2)).  However,  the 
combination  of  our  test  constraints  ( e.g 
restrictions  on  the  wind,  temperature, 
and  road  conditions),  can  make  it 
challenging  to  measure  a  drag  difference 
from  two  valid  coastdown  tests.  These 
factors  would  make  accurate  coastdown 
testing  for  the  trailer  program  even  more 
time-consumingand  expensive  relative 
to  the  tractor  program.  Accordingly,  we 
decided  that  wind  tunnel  testing  is  more 
appropriate  for  this  newly  regulated 
industry. 

Coastdown  testing  has  two  significant 
advantages  over  wind  tunnel  testing. 
First,  as  a  full-scalemethod,  it  can  be 
directly  applied  to  actual  products. 
Second,  full-scalemethods  may  be  the 
only  way  to  reliably  test  small-scale 
devices  that  cannot  be  appropriately 
scaled  or  recreated  in  wind  tunnel  or 
CFD.  Although  these  ad  vantages  justify 
allowing  coastdown  testing  as  an 
alternate  method,  they  do  not  justify  the 
additional  costs  that  would  occur  if  it 
were  specified  as  the  primary  test 
method  for  trailers. 

In  making  this  determination,  the 
agencies  were  cognizant  of  the  limited 
financial  ability  of  trailer  manufacturers 
(and  device  manufacturers)  to  absorb 
testing  costs.  Unlike  the  tractor 
industry,  most  of  the  manufacturers  in 
the  trailer  industry  are  small  -to 
medium-sizedcompanies.  Even  the 


largest  trailer  manufacturers  are  much 
smaller  than  the  companies  that 
manufacture  tractors.  Had  we 
established  coastdown  as  the  primary 
method,  trailer  manufacturers  would 
have  needed  to  not  only  perform 
extensive  coastdown  testing  to  show 
equivalency  with  their  preferred 
methods,  but  would  have  also  needed  to 
maintain  the  ability  to  perform 
coastdowns  on  a  regular  basis  like 
tractor  manufacturers  are  required  to 
under  Phase  1  and  Phase  2,  including 
owning  or  maintaining  access  to  an 
appropriate  test  tractor  or  tractors. 

While  this  is  a  manageable  burden  for 
the  large  tractor  manufacturers,  it  would 
have  been  a  substantial  burden  for 
trailer  manufacturers,  especially  the 
smaller  ones.  TTMA  commented  that 
any  of  the  larger  manufacturers  in  its 
membership  that  may  do  testing  would 
prefer  wind  tunnel  or  CFD  testing  to 
“contain  costs.”  In  conjunction  with  the 
NODA,  EPA  laid  out  principles  related 
to  aerodynamic  testing  that  we  intended 
to  follow  when  applying  our 
compliance  oversight  to  trailers.370  in 
particular,  we  indicated  that  we 
intended  to  rely  more  on  our  own 
confirmatory  testing,  recognizing  that 
both  trailer  manufacturers  and  device 
manufacturers  have  less  financial  ability 
to  perform  Selective  Enforcement  Audit 
(SEA)  testing  than  do  tractor 
manufacturers  (see  Section  IV.E.(4)(f)  for 
more  information  on  SEAs).  Under  the 
final  regulations,  the  agencies  can 
perform  wind  tunnel  testing,  but  would 
also  retain  the  right  to  perform 
coastdown  testing,  provided  we 
adjusted  any  coastdown  results  to 
account  for  yaw  differences.  If  we 
conducted  confirmatory  testing  using 
coastdowns,  we  would  also  need  to 
perform  enough  runs  to  minimize 
variability  between  the  test  conditions. 
Should  we  measure  worse  aerodynamic 
performance  (after  fully  adjusting  for 
methodological  differences  and 
accounting  for  test-to-test/ariability), 
we  would  require  the  manufacturer  to 
use  our  test  results  as  the  official  test 
results.  It  is  important  to  emphasize 
that,  because  confirmatory  testing 
generally  occurs  before  we  have  issued 
a  certificate  of  conformity  and  before  the 
manufacturer  has  begun  production, 
there  are  no  penalties  or  other 
compliance  actions  that  would  result 
from  EPA  confirmatory  testing.  Thus, 
we  do  not  expect  manufacturers  using 
wind  tunnels  to  have  any  need  to 


370  “Additional  Discussion  of  Selective 
Enforcement  Audit  and  Confirmatory  Testing  for 
Aerodynamic  Parameters  for  Combination  Tractors 
and  for  Trailers,”  February  19,  2015.  Docket  EPA- 
HQ-OAR-20 1 4-0827-1 625. 
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separately  verify  their  results  using 
coast  down  procedures. 

Details  of  the  test  procedures  can  be 
found  in  40  CFR  1037.526  and  a 
discussion  of  EPA’s  aerodynamic  testing 
program  as  it  relates  to  the  trailer 
program  is  provided  in  the  RIA  Chapter 
3.2.  The  following  subsections  outline 
the  testing  requirements  for  the  long 
term  trailer  program,  as  well  as  simpler 
testing  provisions  that  apply  in  the 
nearer  term. 

(i)  A  to  B  Testing  for  Trailer 
Aerodynamic  Performance 

The  agencies  expect  a  majority  of  the 
aerodynamic  improvements  for  trailers 
will  be  accomplished  by  adding  bolt-on 
technologies.  As  just  explained  above,  a 
key  difference  between  the  tractor 
program  and  the  trailer  program  is  that 
while  the  tractor  test  procedures 
provide  a  direct  measurement  of  an 
absolute  CdA  value  for  each  tractor 
model,  aerodynamic  improvements  for 
trailers  are  evaluated  by  measuring  a 
change  in  CdA  (delta  CdA)  relative  to  a 
baseline  without  aerodynamic 
improvements.  Specifically,  trailer  tests 
are  performed  as  “A  to  B”  tests, 
comparing  the  aerodynamic 
performance  of  a  tractor- trailerwithout 
a  trailer  aerodynamic  device  (or  package 
of  devices)  to  one  with  the  device  (or 
package)  installed.  As  noted  below,  this 
approach  can  be  applied  if  changes  are 
made  to  the  aerodynamic  design  of  a 
trailer  as  well.  See  RIA  Chapter 
2.10.2.1.2  for  more  justification  for  this 
A  to  B  approach. 

In  essence,  an  A  to  B  test  is  a  pair  of 
tests:  one  test  of  a  baseline  tractor -trailer 
in  a  “no-control”configuration  with 
zero  trailer  aerodynamic  improvements 

(A) ,  and  one  test  that  includes  the 
aerodynamic  improvements  to  be  tested 

(B) .  However,  because  an  A  test  relates 
to  a  B  test  only  with  respect  to  the  test 
method  and  the  basic  tractor- trailer 
vehicle,  one  A  test  could  be  used  for 
many  different  B  test  configurations. 

This  type  of  testing  results  in  a  delta 
CdA  value  instead  of  an  absolute  CdA 
value.  For  the  trailer  program,  the 
vehicle  configuration  in  the  A  test 
includes  a  standard  tractor  that  meets 
specified  characteristics  (40  CFR 
1037.501(h)),  and  a  baseline  trailer  with 
no  aerodynamic  improvements.  The 
entity  conducting  the  testing  ( e.g the 
trailer  manufacturer,  a  contractor,  or  an 
aerodynamic  device  manufacturer,  as 
discussed  below)  performs  the  test  for 
this  configuration  according  to  the 
procedures  in  40  CFR  1037.526  and 
repeats  the  test  for  the  B  configuration, 
which  includes  the  trailer  aerodynamic 
package/dev ice(s)  being  tested.  The 
delta  CdA  value  for  that  trailer  with  that 


aerodynamic  improvement  is  the 
difference  between  the  CdA  values 
obtained  in  the  A  and  B  tests. 

The  agencies  note  that  it  was 
relatively  straightforward  in  Phase  1  to 
establish  a  standard  trailer  with  enough 
specificity  to  ensure  consistent  testing 
of  tractors,  since  there  are  relatively 
small  differences  in  aerodynamic 
performance  of  base-modeldry  box 
vans.  However,  as  discussed  in  Chapter 
2.10  of  the  RIA,  small  differences  in 
tractor  design  can  have  a  significant 
impact  on  overall  tractor -trailer 
aerodynamic  performance.  An 
advantage  of  an  A  to  B  test  approach  for 
trailers  is  that  many  of  the  effects  due 
to  differences  in  tractor  design  are 
minimized,  which  allows  different 
models  of  tractors  to  be  used  as  standard 
tractors  in  testing  without 
compromising  the  evaluation  of  the 
trailer  aerodynamic  technology.  Thus, 
the  relative  approach  does  not  require 
the  agencies  to  precisely  specify  a 
standard  tractor,  nor  does  it  require 
trailer  manufacturers  to  purchase, 
modify  or  retain  a  specific  tractor  model 
in  order  to  evaluate  their  trailers. 

In  the  event  that  a  trailer 
manufacturer  makes  major  changes  to 
the  aerodynamic  design  of  its  trailer  in 
lieu  of  installing  add -ondevices,  it 
could  use  the  same  baseline  trailer  for 
the  A  configuration  as  could  be  used  for 
bolt-onfeatures.  In  both  cases,  the 
baseline  trailer  would  be  a 
manufacturer’s  standard  box  van.  Thus, 
the  manufacturer  of  a  redesigned  trailer 
would  get  full  credit  for  any 
aerodynamic  improvements  it  made. 

As  discussed  in  Chapter  2.10  of  the 
RIA,  measured  drag  coefficients  and 
drag  areas  can  vary  slightly  depending 
on  the  test  method  used,  in  general, 
absolute  wind-averagedCdA  values 
measured  using  wind  tunnels  and  CFD 
tend  to  be  higher  than  values  measured 
using  the  near-zeroyaw  coastdown 
method.  The  Phase  1  and  Phase  2  tractor 
program  use  coastdown  testing  as  the 
reference  test  method,  and  the  agencies 
require  tractor  manufacturers  to  perform 
at  least  one  test  using  that  method  to 
establish  a  correction  factor  to  apply  to 
each  of  the  alternative  test  methods.  The 
proposed  trailer  regulations  referred  to 
coastdown  as  our  reference  method, 
although  we  noted  that  the  size  of  the 
bins  and  the  use  of  delta  CdA  (as 
opposed  to  absolute  values)  minimized 
the  significance  of  variability  between 
test  methods.  80  FR  40280.  CARB 
recommended  that  we  require  a 
reference  method  in  our  aerodynamic 
testing,  but  provided  no  data  to  support 
their  recommendation. 

As  noted  already,  the  agencies  have 
established  the  wind  tunnel  method  as 


the  primary  method.  Like  the  tractor 
program,  the  allowance  to  use  alternate 
aerodynamic  test  procedures  provides 
for  adjustments  to  make  the 
measurements  equivalent  to  the  primary 
method.  This  is  done  to  ensure  that  the 
manufacturer  is  neither  advantaged  nor 
disadvantaged  by  using  the  alternate 
method,  relative  to  results  they  would 
have  obtained  using  the  primary 
method.  However,  because  determining 
equivalency  between  methods  can  be 
burdensome,  the  agencies  are  adopting 
in  40  CFR  1037.150(x)  an  interim 
allowance  to  use  certain  specific 
approximations  based  on  data  currently 
available  to  us.  Manufacturers  would 
not  be  required  to  justify  using  these 
approximations  or  to  seek  prior 
approval  for  them.  Nevertheless,  in  the 
unlikely  event  that  we  determine  that 
these  approximations  overstate  actual 
aerodynamic  performance  for  a 
particular  trailer  or  device,  we  would 
not  allow  the  manufacturer  to  use  the 
approximated  values  for  certification 
and  they  would  be  required  to  use  other 
more  reasonable  adjustments. 

Our  test  results  shown  in  Chapter  2.10 
of  the  RIA,  show  that  wind  tunnel  and 
CFD  produce  wind-averageddelta  CdA 
values  within  the  same  bin  for  the 
devices  tested.  Thus,  this  interim 
provision  allows  CFD  results  to  be  used 
without  adjustment.  Coastdown  delta 
CdA  results,  which  are  not  wind- 
averaged,  may  be  in  the  same  bin,  but 
we  note  that  the  tails  showed  more  yaw 
dependence  and  coastdown  tests  under¬ 
predicted  the  performance  of  tails 
relative  to  wind-averagedmethods.  We 
anticipate  some  additional  current  and 
future  devices  may  be  sensitive  to  yaw 
angle,  and  our  interim  provision 
accounts  for  this.  Manufacturers  that 
choose  to  use  coastdown  testing  can  use 
their  results  without  adjustment,  or,  if 
they  suspect  their  device  is  affected  by 
yaw  angle,  they  can  use  other  testing  or 
analytical  methods  to  demonstrate  a 
means  of  adjusting  their  near-zeroyaw 
results  to  a  wind -averagedequi valent 
4.5-degreevalue.  The  bin  values  in 
Section  IV.E.(3)(b)(iv),  which  were 
updated  based  on  additional 
aerodynamic  test  data  collected  between 
the  NPRM  and  final  rules,  are  based  on 
our  wind  tunnel  testing  results,  though 
our  results  suggest  that  most  CFD  and 
coastdown  results  will  fit  into  the  same 
bins.  See  RIA  Chapter  2.10.2.1.3. 

(ii)  Standard  Tractor  for  Aerodynamic 
Testing  in  the  Trailer  Program 

The  agencies  are  adopting  a  set  of 
characteristics  that  qualify  a  tractor  to 
be  use  in  trailer  aerodynamic 
compliance  testing.  EPA’s  trailer  testing 
program  investigated  the  impact  of 
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tract  or  aerodynamics  on  the 
performance  of  trailer  aerodynamic 
technologies,  as  mentioned  in  Chapter 
2.10.2.1 .2.2  of  the  R1  A.  We  found  the  A 
to  B  test  strategy  reduces  the  degree  of 
precision  with  which  the  standard 
tractor  needs  to  be  specified.  Instead  of 
identifying  a  specific  make  and  model 
of  a  tractor  to  be  used  over  the  entire 
duration  of  the  program,  the  agencies 
identified  an  appropriate  aerodynamic 
performance  threshold  that  maintainsa 
relatively  consistent  level  of 
performance  between  trailers.  Tractors 
used  in  trailer  aerodynamic  tests  must 
meet  Phase  2  aerodynamic  Bin  III  or 
better  tractor  requirements.  We  believe 
the  majority  of  tractors  in  the  U.S. 
trucking  fleet  will  be  Bin  Ml  or  better  in 
the  timeframe  of  this  rulemaking,  and 
trailer  manufacturers  have  the  option  to 
choose  higher- perform ingtractors  in 
later  years  as  tractor  technology 
improves.  See  Section  III.D.2.c.i.  The 
standard  tractor  for  long -box  vans  is  a 
Class  8  h  igh  -  roofsleeper  cab.  The 
standard  tractor  for  short  box  vans  is  a 
Class  7  or  8  high  roof  day  cab  with  a 
single  drive  axle  (i.e.,  4x2  axle 
configuration).  Trailer  or  device 
manufacturers  are  free  to  choose  any 
standard  tractor  that  meets  these  criteria 
in  their  aerodynamic  performance 
testing.  See  40  CFR  1037.501. 

The  compliance  equation  used  to 
determine  compliance  with  the  trailer 
standards  is  based  on  GEM,  so  our 
discussion  of  the  feasibility  of  our 
standards  (Section  IV.D.(2))  includes  a 
description  of  the  tractor -trailervehicle 
used  in  GEM.  The  agencies  proposed  to 
require  use  of  a  6x4  Class  8  sleeper  cab 
for  long  box  van  aerodynamic  testing, 
and  a  6x4  Class  8  day  cab  for  short  box 
van  testing.  80  FR  40279.  We  believe 
Class  8  tractors  are  more  widely 
available,  which  will  make  it  easier  for 
the  trailer  industry  to  obtain  a  qualified 
tractor  if  they  choose  to  perform  trailer 
testing.  In  order  to  align  with  the  test 
procedures,  we  also  proposed  to 
consistently  model  a  Class  8  tractor 
across  all  trailer  subcategories  in  GEM. 
CARB  supported  the  use  of  Class  8 
tractors  in  their  comments.  However, 
EPA  encountered  difficulty  in  meeting 
the  test  procedure-specifiedtractor- 
traiier  gap  width  when  using  a  dual 
drive  axle  day  cab  in  one  of  our  short 
box  van  wind  tunnel  tests  due  to  the 
location  of  the  landing  gear  relative  to 
the  kingpin.  As  a  result,  we  are 
changing  the  standard  tractor 
specifications  for  aerodynamic  testing  to 
require  the  use  of  a  4x2  tractor  for  short 
trailers.  While  we  expect  most 
manufacturers  will  use  tractor- trailer 
models  in  wind  tunnel  or  CFD  testing, 


we  recognize  that  there  are  fewer  4x2 
tractors  available  for  full -scaletesting, 
and  we  are  adopting  provisions  that 
testers  can  use  either  a  Class  8  or  Class 
7  day  cab  tractor  to  address  availability 
concerns.  We  believe  the  external 
aerodynamic  characteristics  of  Class  7 
and  Class  8  day  cabs  are  very  similar 
and  the  engine  performance  differences 
between  the  two  tractor  classes  would 
not  impact  the  aerodynamic 
performance  in  terms  of  delta  CdA.  Note 
that  a  Class  7  4x2  day  cab  tractor  is  used 
for  all  short  van  default  tractor -trailer 
vehicles  within  GEM  and  represented  in 
the  GEM  -  based equation  (see  Table  IV- 
8)- 

Daimler  requested  that  we  choose  a 
single  tractor  for  all  trailer  testing  to 
ensure  consistency  over  time.  As  stated 
above,  the  agencies  agree  that  the  tractor 
does  have  the  potential  to  influence  the 
aerodynamic  performance  of  trailers.  As 
discussed  above,  however,  we  believe 
that  influence  is  reduced  with  use  of  a 
delta  CdA.  Additionally,  we  believe  it 
would  be  a  significant  burden  on  the 
trailer  industry  to  require  manufacturers 
and  suppliers  to  acquire  a  specific 
tractor  make  and  model  over  the 
timeframe  of  the  rules.  Thus,  the  final 
trailer  program  does  not  require  the  use 
of  a  specific  tractor  make  for  the  Phase 
2  trailer  program. 

(iii)  Accounting  for  Wind  impacts  When 
Measuring  Aerodynamic  Performance 

The  agencies  proposed  to  determine 
the  delta  CdA  for  trailer  aerodynamic 
performance  using  the  zero-yaw(or 
head -on wind)  values  from  any  of  the 
approved  test  procedures.  However, 
based  on  comments  received,  we  are 
revising  the  final  program  to  be  based 
on  wind -averaged results,  similar  to  the 
tractor  program.  The  agencies  recognize 
the  value  of  wind-averagingto  better 
reflect  the  performance  expected  in  real  - 
world  operation,  but  at  the  time  of 
proposal,  we  believed  the  use  of  a  zero - 
yaw  delta  CdA  would  reduce  the 
number  of  tests  compared  to  generating 
a  wind -averaged value  from  a  sweep  of 
yaw  angles.  Additionally,  it  is  relatively 
straightforward  to  generate  wind- 
averaged  CdA  values  from  wind  tunnel 
and  CFD,  but  there  is  a  significant 
increase  in  test  burden  to  obtain  wind- 
averaged  results  from  coastdown  tests. 
Our  intent  was  to  ensure  parity  between 
test  procedures,  such  that  manufacturers 
would  have  the  several  options  to  test 
aerodynamic  performance. 

The  agencies  received  comment  on 
this  issue,  in  the  context  of  the  proposed 
tractor  standards,  suggesting  that  the 
CdA  measured  at  a  yaw  angle  of  4.5 
degrees  is  very  similar  to  the  wind  - 
averaged  CdA  calculated  at  7  degrees/65 


MPH.  The  agencies  evaluated  our  own 
test  data  using  an  average  of  +4.5 
degrees  and  ¥4.5  degrees  to  minimize 
the  effect  of  potential  facility 
asymmetry,  and  found  that  the  results 
were  within  two  percent  of  the 
corresponding  wind -averaged values 
(See  Section  !li.E.2.aand  Chapter  3.2  of 
the  RIA).  Adoption  of  this  surrogate 
angle  approach  reduces  the  cost  of 
generating  a  wind -averaged value  from 
wind  tunnel  and  CFD  procedures.371 
Consequently,  the  tractor  program  uses 
an  average  CdA  measured  at  +4.5  and 
¥  4.5  degree  yaw  angles  as  a  surrogate 
wind -averaged  value  (see  RIA  Chapter 
3.2  for  more  information).  However,  it 
does  not  address  the  increased  burden 
for  conducting  coastdown  tests. 

The  agencies  received  comment  from 
TTMA  that  “repetitive”  coastdown 
testing  would  rarely  be  used  by  its 
trailer  manufacturer  members.  Instead, 
manufacturers  that  do  choose  to  perform 
their  own  testing  will  likely  rely  on  CFD 
and  wind  tunnel  tests.  Because  we  are 
establishing  the  wind  tunnel  method  as 
the  primary  method,  and  because  we 
expect  it  to  also  be  the  most  commonly 
used  method,  we  no  longer  have  test 
burden  concerns  about  requiring  wirtd- 
averaging.  Therefore,  the  agencies 
believe  we  can  adopt  aerodynamic  test 
procedures  for  trailers  that  require 
wind-averageddelta  CdA  values,  as 
represented  by  an  average  of  results 
from  +4.5  and  ¥4.5  degree  yaw  angles, 
for  compliance.  We  believe  that 
coastdown  testing  will  be  chosen  by  a 
small  number  of  manufacturers  and  the 
burden  of  performing  this  optional  test 
on  the  overall  industry  will  be  relatively 
small.  EPA  may  rely  on  coastdown 
testing  in  its  own  confirmatory  testing, 
and  the  agency  will  accept  the 
additional  burden  of  correcting  to  a 
wind-  averaged  val  ue. 

(iv)  Bins  for  Aerodynamic  Performance 

As  mentioned  in  Section  IV. D.,  the 
trailer  program  uses  aerodynamic  bins 
to  account  for  testing  variability  and  to 
provide  consistency  in  the  performance 
values  used  for  compliance.  We 
developed  these  bins  in  terms  of  delta 
CdA  ranges,  and  we  designed  them  to  be 
broad  enough  to  cover  the  range  of 
uncertainty  seen  in  our  aerodynamic 
testing  program  in  terms  of  test -to -test 
variability  as  well  as  variability  due  to 


371  CFD  test  contracts  are  often  priced  for 
individual  yaw  angles.  Wind  tunnel  test  contracts 
are  often  priced  for  an  entire  yaw  sweep.  Limiting 
our  measurement  requirement  to  one  or  two  yaw 
angles  is  expected  to  reduce  the  cost  of  generating 
a  wind -averaged value  from  CFD,  but  will  only 
reduce  the  cost  from  wind  tunnel  tests  if  the 
manufacturer  choses  to  do  individual  yaw  angles  in 
lieu  of  the  customary  sweep. 
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differences  in  test  method,  tractor 
models,  trailer  models  and  device 
models.  The  bins  are  somewhat 
different  than  in  the  proposal,  as 
discussed  in  Section  IV.D.(1)(a)(ii) 
above  Ri  A  Chapter  2.10.2.1 .3. 


Table  IV-25— Aerodynamic  Bins 
Used  To  Determine  Inputs  for 
Trailer  Certification 


Delta  CdA  measured 
in  testing 

Bin 

Delta  CdA 
input  for 
compliance 

<0.1  . 

Bin  !  . 

0.0 

0.10-0.39  . 

Bin  II  .... 

0.1 

0.40-0.69  . 

Bin  III  ... 

0.4 

0.70-0.99  . 

Bin  IV  .. 

0.7 

1.00-1.39  . 

Bin  V  ... 

1.0 

1.40-1.79  . 

Bin  Vi  .. 

1.4 

>1.8  . 

Bin  Vii 

1.8 

A  manufacturer  that  wishes  to 
perform  testing  first  identifies  a 
standard  tractor  according  to  40  CFR 
1037.501(h)  and  a  representative 
baseline  trailer  with  no  aerodynamic 
features  (or  models  of  these  vehicles), 
then  performs  the  A  to  B  tests  with  and 
without  aerodynamic  improvements  to 
obtain  a  delta  CdA  value.  The 
manufacturer  uses  Table  IV-25  to 
determine  the  appropriate  bin  based  on 
their  measured  delta  CdA.  Each  bin  has 
a  corresponding  delta  CdA  threshold 
value  that  is  the  value  manufacturers 
insert  into  the  compliance  equation. 

(v)  Aerodynamic  Device  Testing 
Compliance  Path 

The  agencies  recognize  that  much  of 
the  trailer  manufacturing  industry  may 
have  little  experience  with  aerodynamic 
performance  testing.  For  this  reason,  the 
program  includes  a  compliance  option 
that  we  believe  minimizes  the  testing 
burden  for  trailer  manufacturers,  and  at 
the  same  time  meets  the  requirements  of 
the  Clean  Air  Act  and  of  EISA  by 
providing  reasonable  assurance  that  the 
anticipated  C02  and  fuel  consumption 
benefits  of  the  program  will  be  realized 
in  real -world  operation.  This  approach 
provides  an  opportunity  for  trailer 
manufacturers  to  choose  technologies 
with  pre-  approved  test  data  for 
installation  on  their  new  trailers 
without  performing  their  own 
aerodynamic  testing.  We  note  that  this 
testing  option  is  consistent  with 
recommendations  of  the  Small  Business 
Advocacy  Review  (SBAR)  Panel,  which 
is  summarized  in  Section  XIV. D  and 
Chapter  12  of  the  RIA. 

The  trailer  program  provides  for 
trailer  aerodynamic  device 
manufacturers  to  seek  preliminary 
approval  of  the  performance  of  their 
devices  (or  combinations  of  devices) 


based  on  the  same  performance  tests 
described  previously.  Trailer 
manufacturers  could  then  choose  to  use 
these  devices  and  apply  the  approved 
performance  levels  in  the  certification 
application  for  their  trailer  families.  A 
device  manufacturer  would  need  to 
perform  the  required  A  to  B  testing 
using  a  tractor-  trailerthat  meets  the 
requirements  specified  in  40  CFR 
1037.211  and  1037.526  and  submit  the 
performance  results,  in  terms  of  delta 
CdA,  directly  to  EPA.372  EPA  would 
require  much  of  the  same  information 
from  the  device  manufacturers  as  it 
would  normally  require  during 
certification,  including  the  technology 
name,  a  description  of  its  proper 
installation  procedure,  and  its 
corresponding  delta  CdA  derived  from 
the  approved  test  procedures.  See  40 
CFR  1037.211. 

Once  a  device  manufacturer  has 
obtained  this  preliminary  approval,  it 
could  supply  the  same  information  to 
any  trailer  manufacturers  that  wish  to 
install  its  devices.  When  the  trailer 
manufacturer  certifies,  the  agencies 
would  merely  verify  that  the  values  in 
the  trailer  manufacturer’s  certification 
application  are  those  already  approved 
for  the  device  manufacturer.  To  ease  the 
transition  for  MYs  2018  through  2020, 
we  proposed  and  are  adopting  a 
flexibility  to  allow  pre-approvalof 
certain  data  accepted  by  the  EPA 
SmartWay  aerodynamic  verification 
program.  Section  !V.E.(5)(c)  below 
describes  how  a  device  manufacturer 
can  use  certain  test  data  generated  for 
SmartWay  verification  as  a  part  of  its 
pre-approvalin  the  early  years  of  the 
program. 

The  program  also  allows  trailer 
manufacturers  to  use  multiple  devices 
with  individually  pre-approvedtest  data 
on  a  single  trailer  configuration, 
provided  each  device  does  not  impair 
the  effectiveness  of  the  other(s), 
consistent  with  good  engineering 
judgment.373  40  CFR  1037.21 1  outlines 
a  process  for  combining  the  effects  of 
multiple  devices  to  determine  an 
appropriate  delta  CdA  value  for 
compliance.  More  specifically, 
manufacturers  would  fully  count  the 
technology  with  largest  delta  CdA  value, 


372  Note  that  in  the  event  a  device  manufacturer 
submits  false  or  inaccurate  data  to  EPA,  it  could 
incur  liability  for  causing  a  regulated  entity  to 
commit  a  prohibited  act.  See  40  CFR  1068.101(c). 
Thissame  potential  liability  exists  with  r aspect  to 
information  provided  by  a  device  manufacturer 
directly  to  a  trailer  manufacturer. 

373  A  trailer  manufacturer  needs  to  use  good 
engineering  judgement  (as  defined  in  40  CFR 
1068.5)  in  combining  devices  for  compliance  in 
order  to  avoid  combinations  that  are  not  intended 
to  work  together  (e.g.,  both  a  side  skirt  and  an 

u  nder  -  bod  ydevi ce). 


discount  the  second  by  10  percent,  and 
discount  each  of  the  remaining 
additional  technologies  by  20  percent. 
This  discounting  acknowledges  the 
complex  interactions  that  can  occur 
among  individual  aerodynamic  devices 
and  provides  a  conservative  value  for 
the  impact  of  the  combined  devices  (see 
the  analysis  of  device  combinations  in 
RIA  Chapter  2.10).  For  example,  a 
manufacturer  applying  three  separately 
tested  devices  with  delta  CdA  values  of 
0.40,  0.30,  and  0.10  would  calculate  the 
combined  delta  CdA  as: 

Delta  CdA  =  0.40  +  0.90*0.30  + 

0.80*0.10  =  0.75  m2 

The  agencies  believe  that  discounting 
the  delta  CdA  values  of  individually- 
tested  devices  used  as  a  combination 
provides  a  modest  incentive  for  trailer 
or  device  manufacturers  to  test  and  get 
EPA  pre-approvalof  the  combination  as 
an  aerodynamic  system  for  compliance. 
To  avoid  this  discounting,  device 
manufacturers  can  test  a  trailer 
incorporating  a  combination  of  devices 
and  receive  EPA  pre-approvalfor  data 
from  that  combination.  Trailer 
manufacturerscould  then  use  the  test 
results  from  that  specific  combination 
for  certification. 

Note  that  the  aerodynamic  bins  of 
Table  IV-25  do  not  apply  to 
aerodynamic  data  that  device 
manufacturerssubmit  to  EPA  for  pre¬ 
approval.  The  pre-approveddata  will 
have  greater  precision  than  the  bin- 
averaged  values  shown  in  Table  IV-25. 
Therefore,  trailer  manufacturers 
calculating  a  delta  CdA  value  based  on 
combinations  of  pre-approveddata  use 
the  exact  numbers  submitted  by  the 
device  manufacturers  to  calculate  the 
discounted  delta  CdA,  and  thus  select  an 
appropriate  bin  value  for  compliance 
based  on  that  result.  The  process  to 
obtain  approval  is  outlined  in  40  CFR 
1037.211. 

The  agencies  note  that  many  of  the 
largest  van  manufacturers  are  already 
performing  aerodynamic  test  procedures 
to  some  extent,  and  the  agencies  expect 
other  van  manufacturers  will 
increasingly  be  capable  of  and 
interested  in  performing  these  tests  as 
the  program  progresses.  The  device 
testing  approach  is  intended  to  allow 
trailer  manufacturers  to  focus  on  and 
become  familiar  with  the  certification 
process  in  the  early  years  of  the  program 
and,  if  they  wish,  begin  to  perform 
testing  in  the  later  years,  when  it  may 
be  more  appropriate  for  their  individual 
companies.  This  approach  does  not 
preclude  trailer  manufacturers  from 
performing  their  own  testing  at  any 
time,  even  if  the  technologies  they  wish 
to  install  are  already  pre-approved.For 
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example,  a  manufacturer  that  believed  a 
specific  trailer  actually  performed  in  a 
more  synergistic  manner  with  a  given 
device  than  the  device’s  pre-approved 
delta  CdA  value  suggested  could 
perform  its  own  testing  and  submit  the 
results  to  EPA  for  certification. 

STEMCO,  an  aerodynamic  device 
manufacturer,  commented  in  support  of 
the  proposed  pre-approvaloption,  but 
also  supported  the  agencies  publishing 
information  about  the  testing  performed 
by  device  manufacturers  for  their 
devices  to  be  pre-approved. The 
agencies  are  not  committing  to  publish 
the  pre-approvedaerodynamic  data  at 
this  time.  We  do  note  that  once  data  are 
submitted  to  EPA  and  the  device  is 
introduced  into  commerce,  the  data  are 
available  to  the  public  at  their  request 
and  the  information  gathered  may  be 
published  by  outside  stakeholders. 

(4)  Additional  Certification  and 
Compliance  Provisions 

(a)  Trailer  Useful  Life 

Section  202(a)(1 )  of  the  CAA  specifies 
that  EPA  is  to  propose  emission 
standards  that  are  applicable  for  the 
“useful  life’’ of  the  vehicle.  NHTSA  is 
adopting  EPA’s  proposed  useful  life 
requirements  for  trailers,  to  ensure  that 
manufacturers  consider  in  their  design 
process  the  need  for  fuel  efficiency 
standards  to  apply  for  the  same  duration 
as  the  EPA  standards.  Based  on  our  own 
research  and  discussions  with  trailer 
manufacturers,  EPA  and  NHTSA  are 
adopting  a  regulatory  useful  life  value 
for  trailers  of  10  years,  as  proposed.  This 
useful  life  value  represents  the  average 
duration  of  the  initial  use  of  trailers, 
before  they  are  moved  into  less  rigorous 
duty  ( e.g .,  limited  use  or  storage).  We 
note  that  the  useful  life  value  is  10  years 
or  a  mileage  threshold  for  other  heavy- 
duty  vehicles.  However,  unlike  for  the 
other  vehicles,  the  program  does  not 
include  a  parallel  mileage  value  for 
trailers.  This  would  require  odometers 
on  trailers,  and  we  do  not  believe  that 
mandating  odometers  would  be 
appropriate  for  this  purpose. 

With  this  useful  life  provision,  trailer 
manufacturers  are  responsible  for 
designing  and  building  their  trailers  so 
that  they  will  be  able  to  meet  the  C02 
emissions  and  fuel  consumption 
standards  for  10  years  after  the  trailer  is 
produced,  provided  that  they  are 
properly  maintained.  For  technologies 
at  issue  here,  we  believe  that  this 
requirement  is  essentially  the  same  as 
customers’  existing  durability 
expectations.  The  useful  life 
requirements  do  not  include  liability  for 
damage  to  or  removal  of  devices  by 
users.  Instead,  trailer  manufacturers 


must  ensure  at  the  time  of  sale  that 
devices  are  properly  installed  and  able 
to  maintain  functionality  throughout  the 
useful  life.  We  believe  that 
manufacturers  will  be  able  to 
demonstrate  at  certification  that  their 
trailers,  including  all  bolt-on 
technologies  used  as  emissions  controls, 
will  comply  with  the  C02  and  fuel 
consumption  standards  for  the  useful 
life  of  the  trailers  without  separate 
durability  testing.  The  aerodynamic 
technologies  that  we  expect 
manufacturers  to  use  to  comply  with  the 
trailer  standards,  including  side  skirts 
and  boat  tails,  are  designed  to  continue 
to  provide  their  full  potential  benefit 
indefinitely  as  long  as  no  serious 
damage  occurs. 

Regarding  a  useful  life  value  for  trailer 
tires,  we  recognize  that  the  original 
lower  rolling  resistance  tires  will  wear 
over  time  and  will  be  replaced  several 
times  during  the  useful  life  of  a  trailer, 
either  with  new  or  retreaded  tires.  As 
with  the  Phase  1  tractor  program,  to 
help  ensure  that  trailer  owners  have 
sufficient  knowledge  of  which 
replacement  tires  to  purchase  in  order  to 
retain  the  as-certifiedemission  and  fuel 
consumption  performance  of  their 
trailer  for  its  useful  life,  the  trailer 
program  requires  that  trailer 
manufacturers  supply  adequate 
information  in  the  owners  manual  to 
allow  the  trailer  owner  to  purchase 
replacement  tires  meeting  or  exceeding 
the  rolling  resistance  performance  of  the 
original  equipment  tires.  (Note  that  the 
“owners  manual’’  need  not  be  a 
physical  document,  but  could  be  made 
available  on  line).  We  believe  that  the 
favorable  fuel  consumption  benefit  of 
continued  use  of  LRR  tires  generally 
results  in  proper  replacements 
throughout  the  1 0 - yearusefu I  life. 
Finally,  the  program  requires  that  tire 
pressure  systems  remain  effective  for  at 
least  the  10-yearuseful  life,  although 
some  servicing  may  be  necessary  by  the 
customer.  See  also  the  related 
discussions  below  in  Section  IV.E.(4)(c) 
(Emission -Related  Warranty)  and 
Section  IV.E.(4)(d)  (Maintenance). 

(b)  Emission  Control  Labels 

H  istorical  ly,  EPA  -  certified  veh  i cl es 
are  required  to  have  a  permanent 
emission  control  label  affixed  to  the 
vehicle.  The  label  facilitates 
identification  of  the  vehicle  as  a 
certified  vehicle.  For  the  trailer 
program,  EPA  requires  that  the  labels 
include  the  same  basic  information  as 
we  require  for  tractor  labels  in  Phase  1 . 
For  trailers,  this  information  includes 
the  manufacturer,  a  trailer  identifier 
such  as  the  Vehicle  identification 
Number,  the  trailer  family  and 


regulatory  subcategory,  the  date  of 
manufacture,  and  compliance 
statements.  Although  the  Phase  2  label 
for  tractors  does  not  include  emission 
control  system  identifiers  (as  previously 
required  for  tractors  in  the  Phase  1 
program  in  40  CFR  1037.135(c)(6)),  the 
trailer  program  requires  that  these 
identifiers  be  included  in  the  trailer 
labels.  See  40  CFR  1037.135  for  a  list  of 
general  requirements  for  emissions 
labels,  which  includes  a  reference  to 
Appendix  111  for  appropriate 
abbreviations  for  trailer  technologies. 

(c)  Emission -Related Warranty 

Section  207  (a)  of  the  CAA  requires 
manufacturers  to  warrant  their  products 
to  be  free  from  defects  that  could 
otherwise  cause  non-compliancewith 
emission  standards.  For  purposes  of  the 
trailer  program,  EPA  requires  trailer 
manufacturers  to  warrant  all 
components  that  form  the  basis  of  the 
certification  to  the  C02  emission 
standards.  The  emission  -  related 
warranty  covers  all  aerodynamic 
devices,  lower  rolling  resistance  tires, 
tire  pressure  systems,  and  other 
components  that  may  be  included  in  the 
certification  application.  Note  that  the 
emission -related warranty  is  completely 
separate  from  any  other  warranties  a 
manufacturer  might  offer. 

The  trailer  manufacturer  needs  to 
warrant  that  these  emission -related 
components  and  systems  are  designed 
to  remain  functional  for  the  warranty 
period.  We  note  that  this  emission - 
related  warranty,  and  the  trailer 
manufacturer’s  financial  responsibility 
for  repairs,  does  not  apply  to 
components  that  are  damaged  in 
collisions  or  through  abuse;  nor  does  it 
cover  components  that  experience  wear 
with  normal  use.  This  warranty  is  meant 
to  apply  to  defects  in  the  product  or 
improper  installation  by  the 
manufacturer.  Based  on  the  historical 
practice  of  requiring  emissions 
warranties  to  apply  for  half  of  the  useful 
I  ife,  we  are  adopti ng  a  warranty  period 
for  trailers  of  five  years  for  everything 
except  tires.  For  trailer  tires,  we  apply 
a  warranty  period  of  one  year. 

Utility  and  Great  Dane  noted  in  their 
comments  that  the  warranty  of  current 
ATIS  that  they  are  aware  of  is  limited 
to  three  years.  However,  we  view  this  as 
a  business  decision  by  the  ATIS 
manufacturers,  rather  than  as  a 
reflection  of  the  actual  durability  of  the 
systems.  With  proper  maintenance,  we 
are  aware  of  no  reason  that  these 
systems  would  be  unable  to  meet  the 
durability  requirements  of  the  trailer 
program  or  to  be  designed  to  last  the  full 
useful  life  of  the  trailer  if  properly 
maintained.  See  the  Maintenance 
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discussion  at  IV.E.(4)(d)  below.  We 
believe  a  five  year  emission -related 
warranty  is  justified,  but  we  note  that 
trailer  manufacturers  can  specify  that 
their  warranty  depends  on  the  proper 
maintenance  of  components. 
Manufacturers  can  offer  a  more 
generous  warranty  if  they  choose; 
however,  the  emission -related warranty 
may  not  be  shorter  than  any  other 
warranty  they  offer  without  charge  for 
the  trailer.  NHTSA  is  not  adopting  any 
warranty  requirements  relating  to  its 
trailer  fuel  consumption  program. 

At  the  time  of  certification, 
manufacturers  need  to  supply  a  copy  of 
the  warranty  statement  that  they  supply 
to  the  end  customer.  This  document 
outlines  what  is  covered  under  the  GHG 
emissions  related  warranty  as  well  as 
the  duration  of  coverage.  Customers  also 
need  to  have  clear  access  to  the  terms 
of  the  warranty,  the  repair  network,  and 
the  process  for  obtaining  warranty 
service. 

(d)  Maintenance 

In  general,  EPA  requires  that  vehicle 
manufacturersspecify  schedules  for  any 
maintenance  needed  to  keep  their 
product  in  compliance  with  emission 
standards  throughout  the  useful  life  of 
the  vehicle  (CAA  section  207(a)).  For 
trailers,  such  maintenance  could 
include  adjustments  to  fairings  or 
service  to  tire  pressure  systems.  EPA 
believes  that  any  such  maintenance  is 
likely  to  be  performed  by  operators  to 
maintain  the  fuel  savings  of  the 
components.  If  manufacturers  believe 
that  the  durability  of  their  trailer’s 
performance  is  contingent  on  proper 
maintenance  of  these  systems,  they 
must  include  a  corresponding 
maintenance  schedule  in  their 
certification  applications. 

Since  lower  rolling  resistance  tires  are 
key  emission  control  components  under 
this  program,  and  they  will  likely 
require  replacement  at  multiple  points 
within  the  life  of  a  vehicle,  it  is 
important  to  clarify  how  tires  fit  into  the 
emission -related maintenance 
requirements.  Although  the  agencies 
encourage  the  exclusive  use  of  LRR  tires 
throughout  the  life  of  trailers  vehicles, 
we  do  not  hold  trailer  manufacturers 
responsible  for  the  actions  of  end  users. 
We  do  not  see  this  as  problematic 
because,  as  noted  above,  we  believe  that 
trailer  end  users  have  a  genuine 
financial  motivation  for  ensuring  their 
vehicles  are  as  fuel  efficient  as  possible, 
which  includes  purchasing  LRR 
replacement  tires  and  that  they  will 
continue  to  use  them  once  they  are 
accustomed  to  their  use.  Therefore,  as 
mentioned  in  Section  IV. E. (4)  above,  to 
help  ensure  that  trailer  owners  have 


sufficient  knowledge  of  which 
replacement  tires  to  purchase  in  order  to 
retain  the  as-certifiedemission  and  fuel 
consumption  performance  of  their 
trailer,  the  program  requires  that  trailer 
manufacturers  supply  adequate 
information  in  the  owners  manual  to 
allow  the  trailer  owner  to  purchase  tires 
meeting  or  exceeding  the  rolling 
resistance  performance  of  the  original 
equipment  tires.  (As  discussed  above, 
note  that  the  “owners  manual”  need  not 
be  a  physical  document,  but  could  be 
made  available  on  line).  Manufacturers 
submit  these  instructions  to  EPA  as  part 
of  the  application  for  certification. 

(e)  Post -Useful  Life  Modifications 

The  Clean  Air  Act  generally  prohibits 
any  person  from  removing  or  rendering 
inoperative  any  emission  control  device 
installed  for  compliance,  such  as  those 
needed  to  comply  with  the  requirements 
of  40  CFR  part  1037.  However,  in  40 
CFR  1037.655  EPA  clarifies  that  certain 
veh icle  mod ifications  are  al  lowed  after 
a  vehicle  reaches  the  end  of  its 
regulatory  useful  life.  This  section 
applies  to  trailers,  since  it  applies  to  all 
vehicles  subject  to  40  CFR  part  1037. 

The  provisions  of  40  CFR  1037.655 
clarify  that  owners  may  modify  a 
vehicle  for  the  purpose  of  reducing 
emissions,  provided  they  have  a 
reasonable  technical  basis  for  knowing 
that  such  modification  will  not  increase 
emissions  of  any  other  pollutant,  but 
emphasizes  that  EPA  presumes  such 
modifications  to  be  more  appropriate  for 
second  owners.  In  the  case  of  trailers,  an 
owner  would  need  to  have  information 
that  would  lead  an  engineer  or  other 
person  familiar  with  trailer  design  and 
function  to  reasonably  believe  that  the 
modifications  will  not  increase 
emissions  of  any  regulated  pollutant.  In 
the  absence  of  such  information, 
modifications  during  or  after  the 
trailer’s  useful  life  would  constitute 
tampering  with  an  emission  control 
system.  Thus,  this  provision  does  not 
provide  a  blanket  allowance  for 
mod  ifications  after  the  useful  life. 

This  section  does  not  specifically 
apply  with  respect  to  modifications  that 
occur  within  the  useful  life  period, 
other  than  to  note  that  many  such 
modifications  to  the  vehicle  during  the 
useful  life  are  presumed  to  violate  CAA 
section  203(a)(3)(A).  EPA  notes, 
however,  that  this  is  merely  a 
presumption,  and  would  not  prohibit 
modifications  during  the  useful  life 
where  the  owner  clearly  has  a 
reasonable  technical  basis  for  knowing 
the  modifications  will  not  cause  the 
vehicle  to  exceed  any  applicable 
standard. 


(f)  Confirmatory  Testing  and  Selective 
Enforcement  Audits  (SEA)  for  GEM 
Inputs 

In  Phase  2,  vehicle  performance  for 
box  vans  (except  non-aerobox  vans)  is 
measured  using  a  GEM  -  based equation, 
which  accepts  input  parameters  related 
to  aerodynamics,  tire  roiling  resistance, 
and  trailer  weight.  Trailer 
manufacturers  are  responsible  for 
obtaining  performance  measures  for 
these  parameters  through  valid  testing 
according  to  the  specified  test 
procedures.  The  Clean  Air  Act 
authorizes  EPA  to  perform  its  own 
testing  to  confirm  the  manufacturer’s 
data.  This  testing,  which  is  called 
confirmatory  testing,  is  conducted  prior 
to  issuing  a  certificate.  The  Act  also 
authorizes  EPA  to  require  manufacturers 
to  conduct  Selective  Enforcement 
Audits  (SEA),  which  would  involve 
testing  performed  on  production 
vehicles  before  they  enter  into 
commerce. 

The  agencies  are  fi nal  izi ng  a  I  ist  of 
lightweight  trailer  components  that  can 
be  installed  by  trailer  manufacturers  and 
used  in  certification.  Additionally,  we 
are  assigning  a  set  percent  reduction 
value  to  qualifying  tire  pressure  systems 
(i.e.,  ATIS  and  TPMS)  that 
manufacturers  can  apply  if  they  install 
these  systems.  Thus,  because  these  are 
agency -defau  I tvalues  rather  than  the 
manufacturers’  measured  or  declared 
values,  we  will  not  hold  trailer 
manufacturers  responsible  for  the 
accuracy  of  these  values.  Additionally, 
we  expect  most  trailer  manufacturers 
will  obtain  LRR  tire  information  directly 
from  the  tire  manufacturers  and  many 
trailer  manufacturers  will  install 
aerodynamic  devices  with  data  that  was 
p re -approved by  EPA.  Information 
provided  by  a  third  party  (such  as  a  tire 
or  device  manufacturer)  to  a  regulated 
entity  for  compliance  is  treated  as 
though  it  was  submitted  directly  to  EPA. 
EPA  has  the  authority  to  verify  such 
data  and  hold  the  third  party 
responsible  for  any  falsified  data,  since 
submission  of  such  data  could  incur 
liability  for  causing  a  regulated  entity  to 
commit  a  prohibited  act.  See  40  CFR 
1068.101(c). 

Of  all  of  the  performance  measures  for 
trailers,  we  believe  aerodynamic  testing 
has  the  greatest  potential  for  variability 
and  these  results  are  likely  to  receive 
the  most  scrutiny.  In  the  NPRM,  we 
proposed  to  generally  apply  the  same 
SEA  and  confirmatory  testing  structures 
to  tractors  and  trailer  with  respect  to 
aerodynamics.  However,  we  also 
proposed  to  retain  the  authority  to 
require  component  manufacturers  to 
perform  SEAs  where  certification  relies 
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on  their  test  data.  See,  e.g.  section 
1037.301  (d)(4)  of  the  proposed 
regulations. 

We  are  revising  the  SEA  and 
confirmatory  testing  structures  for 
trailers  based  on  further  consideration 
and  comments  received  from  the  trailer 
manufacturing  industry  (TTMA).  In 
general,  the  final  regulations  reflect  the 
following  principles: 

•  Due  to  the  smal ler  number  of 
possible  trailer  configurations 
(compared  to  tractor  configurations),  it 
would  be  more  possible  for  EPA  to  rely 
on  confirmatory  testing  for  trailer 
aerodynamics. 

•  Since  test -to- test/ariabi lity  for 
individual  coastdown  runs  can  be  high, 
confirmatory  test  determinations  should 
be  based  on  average  values  from 
multiple  runs. 

•  Trailer  manufacturers  and  trailer 
component  manufacturers  have  less 
financial  ability  to  perform  SEAs  than 
do  tractor  manufacturers.  Nevertheless, 
EPA  should  retain  the  authority  to 
require  trailer  and  trailer  component 
manufacturers  to  perform  SEAs, 
especially  where  EPA  has  reason  to 
believe  the  trailers  are  non -compliant. 

•  Given  the  limited  ability  to 
eliminate  uncertainty,  compliance 
determinations  should  consider  the 
statistical  confidence  that  a  true  value 
lies  outside  a  bin. 

EPA  will  generally  try  to  duplicate  a 
manufacturer’s  test  setup  in  any 
confirmatory  testing  (which  would 
include  the  standard  tractor)  unless  we 
have  reason  to  believe  an  inappropriate 
setup  was  used.  While  our  test  results 
presented  in  Chapter  2. 10  of  the  RIA 
show  that  the  trailer  program’s  delta 
CdA  approach  reduces  the  tractor’s 
impact  on  trailer  results,  to  the  extent 
practical,  EPA  will  use  the  same 
standard  tractors  that  manufacturers 
used  in  their  testing. 

We  believe  that,  although  the  final 
compliance  structure  for  trailers  is 
simpler  than  for  tractors,  it  will  still 
provide  a  strong  incentive  for 
manufacturers  to  act  in  good  faith.  In 
particular,  the  regulations  emphasize 
the  final  value  of  EPA’s  auditing  records 
and  inspecting  production  components, 
rather  than  requiring  manufacturers  to 
perform  expensive  testing.  Thus,  EPA 
expects  to  require  manufacturers  to 
perform  SEA  testing  only  when  we  have 
reasonable  evidence  leading  us  to 
believe  a  manufacturer  have  not 
provided  accurate  test  data.  See  Section 
lli.E.(2)(a)(ix)  for  a  discussion  of  how 
EPA  would  conduct  an  aerodynamic 
SEA. 


(g)  Importation  of  New  Trailers 

Manufacturers  have  raised  concerns 
about  enforcement  of  emission 
standards  for  new  trailers  that  are 
imported  into  the  United  States.  This 
poses  unique  challenges  at  the  point  of 
entry,  because  new  trailers  may  be 
carrying  cargo  and  are  therefore  nearly 
indistinguishable  from  trailers  that  have 
already  been  imported  or  otherwise 
placed  into  service.  We  are  not  adopting 
any  new  or  different  compliance 
provisions  in  this  rulemaking  to  address 
this;  however,  we  intend  to  work 
cooperatively  with  Customs  and  Border 
Protection  and  other  agencies  to  ensure 
that  first -timestate  registration  of  new 
trailers  includes  verification  that  the 
trailer  manufacturers  have  certified 
them  to  meet  U.S.  emission  and  fuel 
consumption  standards.  We  expect  this 
to  be  similar  to  the  current  system  for 
ensuring  that  new,  imported  trailers 
meet  NHTSA  safety  standards. 

A  related  concern  applies  for  foreign  - 
based  trailers  traveling  in  the  United 
States  for  importing  or  exporting  cargo. 
Such  trailers  are  not  subject  to  emission 
and  fuel  consumption  standards  unless 
they  are  considered  imported  into  the 
United  States.  U.S.  cabotage  law 
prohibits  foreign  truck  drivers  from 
carrying  product  from  one  point  to 
another  within  the  United  States. 
Effective  enforcement  of  this  cabotage 
law  will  help  prevent  manufacturers  of 
noncompliant  foreign  -  produced  trailers 
from  gaining  a  competitive  advantage 
over  manufacturers  of  compliant 
domestic  trailers. 

(5)  Flexibilities 

The  trailer  program  that  the  agencies 
are  adopting  incorporates  a  number  of 
provisions  that  have  the  effect  of 
providing  flexibility  and  easing  the 
compliance  burden  on  trailer 
manufacturers  while  maintaining  the 
expected  C02  and  fuel  consumption 
benefits  of  the  program.  Among  these  is 
the  basic  approach  we  used  in  setting 
the  trailer  standards,  including  the 
staged  phase  -  inof  the  standards,  which 
gradually  increase  the  C02  and  fuel 
consumption  reductions  that 
manufacturers  need  to  achieve  over  time 
as  they  also  increase  their  experience 
with  the  program.  As  described  in 
Section  I  V.E.(3)(b)(v),  another  of  these  is 
the  process  for  device  manufacturers  to 
submit  test  data  directly  to  EPA  for 
review  by  the  agencies  in  advance  of 
formal  certification,  allowing  a  trailer 
manufacturer  to  reduce  the  amount  of 
testing  needed  to  demonstrate 
compliance  or  avoid  it  altogether. 

In  addition  to  these  provisions 
inherent  to  the  trailer  program,  this 


section  describes  additional  options  the 
agencies  are  adopting  that  we  believe 
will  be  valuable  to  many  trailer 
manufacturers. 

(a)  Limited  Allowance  of  Non- 
Complying  Trailers 

As  described  in  Section  IV. B.  above 
the  agencies  are  not  finalizing  the 
proposed  provisions  that  would  have 
allowed  manufacturers  to  comply  with 
the  trailer  standards  using  averaging 
before  MY  2027.  Asa  result,  in  the 
absence  of  mitigating  provisions, 
manufacturers  would  need  to  comply 
with  the  applicable  standards  for  all  of 
their  trailers.  The  agencies  received 
comment,  primarily  from  trailer 
manufacturers,  that,  without  the 
flexibility  of  averaging,  trailer 
manufacturers  should  be  allowed  to 
“carve- out”a  set  percentage  of  their 
sales  that  would  not  be  required  to  meet 
the  standards.  Stoughton  Trailers 
suggested  a  20  percent  carve-out. 

The  agencies  considered  this  concept 
and  this  final  program  provides  each 
manufacturer  with  a  limited 
“allowance”  of  trailers  that  do  not  need 
to  meet  the  standards.  In  determining  an 
appropriate  value  for  this  allowance,  the 
agencies  sought  to  balance  the  need  for 
some  degree  of  flexibility  in  the  absence 
of  averaging  while  minimizing  changes 
in  the  competitive  relationships  among 
larger  and  smaller  trailer  manufacturers. 
An  allowance  of  20  percent,  as 
suggested  by  Stoughton,  is  problematic, 
since  the  annual  production  for 
individual  trailer  manufacturers  varies 
so  widely.  An  allowance  of  20  percent 
for  a  very  large  manufacturer  could  very 
well  represent  the  same  volume  of 
trailers  as  an  entire  year’s  sales  for  a 
small  manufacturer.  This  in  turn  could 
result  in  a  situation  where  a  large 
number  of  non-complyingtrailers 
would  be  on  the  market,  potentially 
attracting  customers  away  from  smaller 
manufacturers  that  needed  to  market 
complying  trailers. 

Because  of  this,  the  agencies 
estimated  a  representative  volume  of 
trailers  based  on  the  2015  Trailer 
Production  Figures  published  by 
Trailer-BodyBuilders.com?74  The 
smallest  box  van  manufacturer  in  the 
list  produced  1800  dry  freight  vans  in 
2015.  Twenty  percent  of  that  production 
is  360  trailers.  The  agencies  are 
adopting  an  interim  provision  providing 
box  van  manufacturers  an  allowance  of 
20  percent  of  their  production  (up  to  a 
maximum  of  350  units)  that  are  not 


374  2015  Trailer  Production  Figures  Table. 
Schenk,  Paul.  March  4,  2016.  Accessed  January  4, 
2016.  Available  at:  http://trailer-bodybuilders.com/ 
trai  ier-output/201 5-traiier-production-figures-tabie. 
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required  to  meet  the  standards  for 
model  years  2018  through  2026  when 
we  do  not  include  averaging.  All  lengths 
of  box  vans,  including  both  dry  and 
refrigerated,  produced  by  a  given 
manufacturer  count  toward  the 
allowance. 

While  averaging  does  not  apply  for 
partial -and  non-aerobox  trailers  at  any 
point  in  the  program,  the  agencies 
believe  manufacturers  can  also  benefit 
from  the  ability  to  exempt  some  trailers 
from  these  subcategories  in  the  early 
years  as  they  transition  into  the  full 
program.  For  MY  2018  through  2026, 
manufacturerscan  include  partial -and 
non-aerobox  trailers  in  their  350  box 
van  allowance.  In  MY  2027,  we  believe 
all  partial-and  non-aerobox  vans  can 
meet  the  reduced  standards  for  their 
given  subcategories. 

Non  -  boxtrai  lers  have  design  -  based 
tire  standards  and  averaging  thus  does 
not  apply  for  this  subcategory.  Similar 
to  the  partial-and  non-aerobox  vans, 
we  also  believe  non-boxmanufacturers 
can  benefit  from  a  transitional 
exemption  allowance.  The  agencies  are 
adopting  a  separate  allowance  for  non- 
box  trailers,  because  their  production 
volumes  differ  and  many  non- boxtrai ler 
manufacturers  do  not  build  box  vans. 
Using  the  same  trailer  production 
figures,  we  found  that  the  smallest  non- 
box  trailer  manufacturer  in  the  list 
produced  1325  trailers  in  2015  and 
twenty  percent  of  that  production  is  265 
trailers.  From  MY  2018  through  2026, 
non -boxtrai ler  manufacturers  can 
exempt  20  percent  or  250  trailers  from 
the  applicable  tire  standards.  By  MY 
2027,  we  bel  ieve  al  I  non  -  boxtrai  lers  can 
incorporate  the  tire  technologies 
required  by  the  design  standards. 

The  agencies  estimate  that  the  box 
van  and  non -boxtrai ler  allowances 
translate  on  average  to  less  than  two 
percent  of  production  across  the  trailer 
industry,  and  the  agencies  believe  that 
this  minor  degree  of  loss  of  emission 
and  fuel  consumption  reduction 
benefits  is  more  than  offset  by  the 
flexibility  which,  as  pointed  out  earlier, 
may  be  needed  by  this  newly  regulated 
industry  segment.  These  allowances  are 
specified  in  40  CFR  1037.150  and  49 
CFR  535.3. 

(b)  Averaging  Provisions  for  the  Late 
Years  of  the  T railer  Program 

The  agencies  proposed  to  allow  trailer 
manufacturers  to  use  averaging 
throughout  the  phase-  inof  the  program 
as  one  option  for  complying  with  the 
trailer  standards.  As  noted,  we  received 
nearly  unanimous  comments,  in 
response  to  the  pre-proposalSBREFA 
panel  and  to  the  NPRM,  from  trailer 
manufacturers  opposing  averaging. 


Specifically,  the  commenters  cited  their 
concern  that  the  unique  aspects  of  the 
trailer  market  tend  to  mean  that  the 
value  of  averaging  as  a  tool  is  less  than 
it  has  been  for  manufacturers  in  other 
industries,  and  the  potential  for  negative 
consequences  to  some  manufacturers  is 
substantial.  The  trailer  manufacturing 
industry  is  very  competitive,  and 
manufacturers  must  be  highly 
responsive  to  their  customers5  diverse 
demands.  Compared  to  other  industry 
sectors,  they  can  have  little  control  over 
what  kinds  of  trailer  models  their 
customers  demand  and  thus  limited 
ability  to  manage  the  mix  and  volume 
of  different  products.  Additionally,  one 
of  the  larger,  more  diverse 
manufacturers  could  potentially  supply 
a  customer  with  trailers  that  had  few  if 
any  aerodynamic  features,  while 
offsetting  this  part  of  their  business  with 
over-compiyingtrailers  that  they  were 
able  to  sell  to  another  customer;  many 
smaller  companies  with  limited  product 
offerings  might  not  be  able  to  compete 
for  those  customers. 

As  a  result  of  the  many  comments 
opposing  averaging  from  trailer 
manufacturers — the  very  stakeholders 
meant  to  benefit  from  an  averaging 
program — the  agencies  have 
reconsidered  how  averaging  is 
incorporated  into  the  program.  The  final 
program  does  not  allow  averaging  as  a 
compliance  option  in  the  early  years  of 
the  program,  in  MY  2018  through  MY 
2026.  In  those  years,  all  box  vans  sold 
(beyond  a  manufacturer’sallowance  of 
non -complyingtrai lers)  must  meet  the 
standards  using  any  combination  of 
available  technologies. 

Fiowever,  the  agencies  have 
concluded  that  by  late  in  the  program, 
the  val  ue  of  an  averag  i  ng  opt  ion  to 
many  trailer  manufacturers  may  well 
outweigh  the  concerns  they  have 
expressed.  In  addition,  the  final  stage  of 
the  phase-  inof  the  standards  for  MY 
2027  represents  the  most  stringent 
standards  in  the  program,  and 
additional  flexibility  may  be  welcome 
by  trailer  manufacturers.  Therefore,  the 
final  program  will  provide  a  limited 
optional  averaging  program  for  MY  2027 
and  later  full-aerobox  vans.  By  that 
time,  we  believe  that  the  trailer 
manufacturers  will  be  experienced  and 
comfortable  with  the  program,  and  the 
industry  will  be  more  familiar  with  the 
technologies. 

The  MY  2027  and  later  averaging 
provisions  are  identical  in  most  respects 
to  those  we  proposed  for  the  other  Phase 
2  vehicle  programs.  One  notable 
difference  involves  use  of  credits.  As  in 
the  proposed  trailer  program,  the 
averaging  provisions  for  trailers  focus 
on  each  individual  model  year’s 


production.  A  manufacturer  choosing  to 
use  the  averaging  provisions  could  not 
“bank55  compliance  credits  for  a  future 
model  year  or  “trade55  (sell)  credits  to 
another  manufacturer,  since  these 
provisions  would  disproportionately 
benefit  the  few  large  trailer 
manufacturers.  Under  these  averaging 
provisions,  a  full-aerobox  van 
manufacturer  that  produces  some  MY 
2027  or  later  box  vans  that  perform 
better  than  required  by  the  applicable 
standard  could  produce  a  number  of 
vans  in  the  same  family  that  do  not  meet 
the  standards,  provided  that  the  average 
compliance  levels  of  the  trailers  it 
produces  in  any  given  model  year  is  at 
or  below  the  applicable  standards  for 
that  family. 

As  in  the  proposed  program, 
averaging  is  only  available  for  full  -aero 
box  vans.  The  program  is  already 
designed  to  offer  reduced  standards  for 
box  vans  designated  as  partial -aero, and 
the  additional  flexibility  of  averaging  is 
not  available.  Also,  averaging  is 
inherently  incompatible  with  design 
standards  for  non-aerobox  vans  and 
non -boxtrai lers,  since  those 
manufacturers  cannot  choose  among 
compliance  paths. 

The  agencies  are  adopting  averaging 
sets  for  full-aerobox  vans  based  on 
trailer  length.  Trailers  in  a  family  are 
certified  to  a  single  standard,  but 
individual  trailers  within  the  family 
may  be  grouped  to  certify  to  a  family 
emissions  limit  (FEL)  that  is  higher  or 
lower  than  the  standard,  provided  the 
production -weightedaverage  of  all  FELs 
in  a  family  can  be  averaged  to  the 
standard  or  better.  By  allowing 
averaging  sets  to  include  both 
refrigerated  and  dry  vans  similar  length 
categories,  a  manufacturer  that  over- 
corn  plies,  on  average,  in  one  family,  can 
use  the  credits  generated  toward 
compliance  in  the  other  family.  For 
example,  if  a  manufacturer  has  two 
subfamilies  in  each  of  its  long  dry  and 
long  refrigerated  van  families,  and  the 
over-complianceof  one  dry  van 
subfamily  exceeds  the  under¬ 
compliance  of  the  other  dry  van 
subfamily,  the  additional  over¬ 
compliance  beyond  the  dry  van  family’s 
standard  become  credits  that  can  be 
used  to  offset  any  under-compliancein 
the  refrigerated  van  family. 

in  order  to  avoid  backsliding  with  the 
use  of  averaging,  the  agencies  are 
adopting  a  provision  to  require  a 
minimum  level  of  technology  adoption 
in  MY  2027  and  later.  No  FEL  can 
exceed  the  MY  2018  standard  for  the 
given  trailer  subcategory.  For  example, 
a  manufacturer  could  not  over-comply 
on  some  trailers  and  expect  to  produce 
a  fraction  of  their  trailers  with  zero 
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technologies  installed;  every  trailer 
must,  at  minimum,  include  enough 
technologies  to  meet  the  corresponding 
MY  2018  standard.  See  40  CFR 
1037.107(a)(5)  and  49  CFR  535.5(e). 

As  mentioned  previously, 
manufacturers  with  a  trailer  family  that 
performed  better  than  the  standard  at 
the  end  of  the  year  would  not  be 
allowed  to  bank  credits  for  a  future 
model  year.  However,  the  agencies 
understand  that  it  is  possible  for  a 
manufacturer  to  misjudge  production 
and  come  up  short  at  the  end  of  the 
model  year.  In  such  a  case,  the  program 
provides  for  a  manufacturer  to  generate 
a  credit  deficit,  if  necessary,  as  a 
temporary  recourse  for  unexpected 
challenges  in  a  given  model  year.375  The 
agencies  would  closely  monitor  the 
certification  applications  for  the 
following  model  year,  to  ensure  the 
manufacturer  can  make  progress  in 
reducing  the  deficit.  Any  such  credit 
deficits  would  need  to  be  resolved 
within  the  following  three  model  years, 
and  the  manufacturer  would  need  to 
generate  credits  from  over -compliance 
in  subsequent  years  to  address  deficits 
from  prior  model  years.  See  40  CFR 
1037.745. 

The  agencies  believe  that  limiting  the 
availability  of  averaging  provisions  to 
the  final  stage  of  the  program  will  ease 
a  number  of  the  competitive  concerns 
that  trailer  manufacturers  have  raised, 
since  the  trailer  program  will  be  familiar 
and  the  value  of  averaging  may  be 
greater  as  the  most  stringent  standards 
phase  in.  Small  business  manufacturers 
raised  concerns  in  our  pre- proposal 
small  business  outreach  that  averaging 
would  disproportionately  benefit  larger 
manufacturers  with  larger  production 
volumes  and  greater  product  diversity. 
We  are  limiting  our  averaging  program 
to  single  model  year  averaging  (/.e.,  no 
banking  or  trading)  to  help  address  this 
concern.  Similarly,  we  are  adopting  a 
maximum  FEL  based  on  the  MY  2018 
standard  to  ensure  that  larger 
manufacturers  will  not  be  able  to 
produce  large  volumes  of  trailers  with 
little  or  no  technologies  at  the  expense 
of  manufacturers  that  cannot 
accumulate  sufficient  over -compliance 
within  their  annual  production.  To  the 
extent  that  concerns  about  the  MY  2027 
and  later  averaging  provisions  remain  as 
that  model  year  approaches,  the 
agencies  look  forward  to  working  with 
manufacturers  as  they  consider  using 
averaging. 


375  Section  !V.E.(1)(b)  describes  the  process  of 
Identifying  trailer  families  and  sub-familiesbased 
on  basic  trailer  characteristics.  40  CFR  1037.710 
describes  the  provisions  for  establishing  subfamiiies 
within  a  trailer  family  and  the  Family  Emission 
Limits  that  are  averaged  among  the  subfamilies. 


(c)  Aerodynamic  Device  Testing  Using 
SmartWay  -  VerifiedData 

The  agencies  expect  some  trailer 
manufacturersand  aerodynamic  device 
manufacturers  to  continue  to  submit  test 
data  to  the  SmartWay  program  for 
verification.  Since  many  manufacturers 
have  some  experience  with  EPA’s 
SmartWay  program,  the  agencies  have 
designed  the  trailer  program  and 
aerodynamic  testing  to  recognize  the 
significant  synergy  with  the  SmartWay 
Technology  Program.  Section 
IV.E.(3)(b)(v)  describes  the  compliance 
path  available  to  trailer  manufacturers 
to  use  pre-approvedperformance  data 
for  aerodynamic  devices.  As  an 
additional  interim  option,  any  device 
manufacturer  that  attains  SmartWay 
verification  for  a  device  prior  to  January 
1, 2018  is  eligible  to  submit  its  previous 
SmartWay  -  verifieddata  to  EPA’s 
Compliance  Division  for  pre-approval, 
provided  their  test  results  come  from 
one  of  SmartWay ’s  2014  test  protocols 
that  measure  a  delta  CdA.  The  protocols 
for  coastdown,  wind  tunnel,  and 
computational  fluid  dynamics  analyses 
result  in  a  CdA  value.  Note  that 
SmartWay’s  2014  protocols  allow  SAE 
J1321  Type  2  track  testing,  which 
generates  fuel  consumption  results,  not 
CdA  values.  Two  commenters  (a  device 
manufacturer  and  an  NGO)  requested 
that  we  allow  SAE  J1 321  track  test 
results,  but  did  not  suggest  a  means  of 
converting  from  the  fuel  consumption 
results  to  an  appropriate  delta  CdA  value 
for  use  in  compliance.  Asa  result,  the 
agencies  will  not  accept  J1 321  data  for 
pre-approval. 

Beginning  on  January  1 , 2018,  EPA 
will  require  that  device  and  trailer 
manufacturers  that  seek  approval  of  new 
aerodynamic  technologies  for  trailer 
certification  use  one  of  the  approved 
test  methods  for  Phase  2  (i.e., 
coastdown,  wind  tunnel  or  CFD)  and 
the  test  procedures  found  in  40  CFR 
1037.526.  Aerodynamic  technologies 
that  were  pre -approved using 
performance  data  from  SmartWay’s 
2014  Protocols  will  maintain  their 
approved  status  through  December  31, 
2020.  Beginning  January  1, 2021,  all  pre¬ 
approval  of  device  performance  will 
need  to  be  based  on  testing  using  the 
Phase  2  test  procedures. 

(d)  Off-CycleTechnologies 

The  Phase  1  and  Phase  2  programs 
include  provisions  for  manufacturers  to 
request  the  use  of  off -cycletech nolog ies 
that  are  not  recognized  in  GEM  and 
were  not  in  common  use  before  MY 
2010.  During  the  development  of  the 
trailer  proposal,  the  agencies  were  not 
aware  of  any  technologies  that  could 


improve  C02  and  fuel  consumption 
performance  that  would  not  be  captured 
in  the  trailer  test  protocols,  and  we  did 
not  propose  a  process  to  evaluate  off- 
cycle  trailer  technologies.  We  continue 
to  believe  that  effective  trailer 
aerodynamic  technologies  that  would 
not  be  captured  by  the  test  protocols  are 
unlikely  to  emerge.  However,  Wabash 
provided  comments  requesting  a 
process  for  evaluating  future  trailer 
weight  reduction  options.  They 
suggested  that  these  options  could 
include  lightweight  components  that  are 
not  listed  in  our  regulations  as  approved 
material  substitution  components,  or 
overall  trailer  weight  reduction 
strategies  that  are  not  limited  to 
individual  components. 

In  light  of  these  comments  and  further 
consideration  of  the  issue,  the  agencies 
believe  that  the  off-cycletechnology 
process  is  an  appropriate  way  for  certain 
box  van  manufacturers — that  is,  those 
using  the  compliance  equation  and  not 
subject  to  the  design  standards — to 
receive  credit  for  future  lightweighting 
or  other  technologies  that  are  not 
recognized  in  the  compliance  equation. 
For  this  reason,  we  have  incorporated 
box  vans  into  the  existing  off- cycle 
provisions.  In  the  case  of  iightweighting, 
a  measured  difference  in  trailer  weight 
could  substitute  for  the  weight 
component  of  the  compliance  equation. 
For  other  such  technologies  (should  any 
exist),  the  general  off-cycleprovisions 
apply.  See  40  CFR  1037.515(e). 

(e)  Small  Business  Regulatory 
Flexibility  Provisions 

As  a  part  of  our  small  business 
obligations  under  the  Regulatory 
Flexibility  Act,  EPA  and  NHTSA  have 
considered  additional  flexibility 
provisions  aimed  at  this  segment  of  the 
trailer  manufacturing  industry.  EPA 
convened  a  Small  Business  Advocacy 
Review  (SBAR)  Panel  as  required  by  the 
Small  Business  Regulatory  Enforcement 
Fairness  Act  (SBREFA),  and  much  of  the 
information  gained  and 
recommendations  provided  by  this 
process  form  the  basis  of  the  proposed 
flexibilities.376  As  in  previous 
rulemakings,  our  justification  for 
including  provisions  specific  to  small 
businesses  is  that  these  entities 
generally  have  a  greater  degree  of 
difficulty  in  complying  with  the 


376  Additional  information  regarding  the  findings 
and  recommendations  of  the  Panel  are  available  in 
Section  XIV,  Chapter  12  of  the  RIA,  and  in  the 
Panel’s  final  report  titled  “Final  Report  of  the  Small 
Business  Advocacy  Review  Panel  on  EPA’s  Planned 
Proposed  Rule:  Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium -and  Heavy-Duty 
Engines  and  Vehicles:  Phase  2”  (See  Docket  EPA- 
HQ-OAR-20 14-0827). 
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standards  compared  to  other  entities. 
Thus,  as  discussed  below,  we  are 
adopting  several  regulatory  flexibility 
provisions  for  small  trailer 
manufacturers  that  we  believe  will 
reduce  the  burden  on  them  while 
achieving  the  goals  of  the  program. 

The  agencies  identified  178  trailer 
and  tank  manufacturers  for  our  analysis 
and  we  believe  147  qualify  as  small 
business  (/.e.,  less  than  1000 
employees).377  The  agencies  designed 
many  of  the  program  elements  and 
flexibility  provisions  available  to  all 
trailer  manufacturers  with  the  large 
fraction  of  small  business  trailer 
manufacturers  in  mind.  For  the  small 
van  manufacturers,  we  believe  the 
option  to  choose  pre-approved 
aerodynamic  data  will  significantly 
reduce  the  compliance  burden  and 
eliminate  the  requirement  for  all 
manufacturers  to  perform  testing.  We 
are  also  limiting  the  final  non-boxtrailer 
program  to  tanks,  flatbeds,  and 
container  chassis.  All  other  non -box 
trailers  are  exempt  from  the  Phase  2 
trailer  program,  with  no  regulatory 
requirements.  This  exemption  reduces 
the  number  of  small  businesses  in  the 
trailer  program  from  147  to  74 
companies  at  the  time  of  the 
development  of  this  rulemaking.  With 
no  regulatory  requirements,  these 
companies  have  zero  burden  under  the 
trailer  program.  We  are  also  adopting 
the  proposed  design  standards  for  the 
remaining  non-boxtrailers,  such  that 
they  can  certify  by  installing  tire 
technologies  only,  with  no  testing 
requirements.  The  agencies  are  also 
adopting  provisions  that  would  increase 
the  number  of  eligible  tire  pressure 
systems  that  can  be  installed  for 
compliance.  In  addition  to  ATIS,  TPMS 
is  a  recognized  technology  in  the  final 
rulemaking.  Furthermore,  the  non -box 
trailers,  which  have  design -basedti re 
standards,  comply  if  they  have  either  a 
TPMS  or  an  ATIS,  and  appropriate 
lower  rolling  resistance  tires.  The 
inclusion  of  the  less  expensive  TPMS  as 
a  tire  pressure  system  option  will 
improve  the  availability  of  technologies 
and  reduce  the  technology  cost  for  many 
small  businesses. 

As  noted  above,  the  small  trailer 
manufacturers  raised  concerns  that  their 
businesses  could  be  harmed  by 
provisions  allowing  averaging,  banking, 
and  trading  of  emissions  and  fuel 


377  in  the  period  between  the  SBAR  Panel  and 
Initial  Regulatory  Flexibility  Analysis  and  issuing 
of  the  final  rule,  theSmall  Business  Administration 
(SB A)  finalized  new  size  standards  for  small 
business  classification.  For  trailers,  the  threshold  to 
qualify  as  small  changed  from  500  employees  to 
1000  employees.  We  have  updated  our  analysis  to 
reflect  the  new  size  standards. 


consumption  performance,  since  they 
will  not  be  able  to  generate  the  same 
volume  of  credits  as  large 
manufacturers.  The  agencies  are  not 
adopting  banking  and  trading  provisions 
in  any  part  of  the  program,  and  are 
limiting  the  option  to  average  to 
manufacturers  of  full  -aerodry  and 
refrigerated  box  trailers  and  delaying  the 
averaging  until  MY  2027.  Similarly,  we 
are  adopting  a  maximum  FEL  based  on 
the  MY  201 8  standard  to  ensure  that 
larger  manufacturers  will  not  be  able  to 
produce  large  volumes  of  trailers  with 
little  or  no  technologies  at  the  expense 
of  manufacturers  that  cannot 
accumulate  sufficient  over -compliance 
within  their  annual  production.  We 
expect  that  the  familiarity  of  the 
industry,  including  small  business 
manufacturers,  with  the  trailer  program 
by  this  stage  of  the  program,  and  the 
requirement  that  all  trailers  meet  at  least 
the  MY  2018  level  of  control,  will 
reduce  the  concerns  of  small 
manufacturer  compared  to  an  earlier  or 
broader  averaging  program. 

For  all  small  business  trailer 
manufacturers,  the  agencies  are 
adopting  a  one-yeardelay  in  the 
beginning  of  implementation  of  the 
program,  until  MY  2019.  We  believe 
that  this  allows  small  businesses 
additional  needed  lead  time  to  make  the 
necessary  staffing  adjustments  and 
process  changes,  and  possibly  add  new 
infrastructure  to  meet  the  requirements 
of  the  program.  TTM  A  commented  that 
all  trailer  manufacturers  are  “small 
businesses55  relative  to  other  heavy-duty 
industries  and  that  the  one-yeardelay 
would  divert  sales  to  small  businesses 
for  that  model  year.  Wabash  argued  that 
providing  a  flexibility  is  not  required  by 
the  RFA  and  not  authorized  by  the 
Clean  Air  Act.  The  agencies  believe  that 
small  businesses  do  not  have  the  same 
resources  available  to  become  familiar 
with  the  regulations,  make  process  and 
staffing  changings,  or  evaluate  and 
market  new  technologies  as  their  larger 
counterparts.  We  believe  a  one- year 
delay  provides  additional  time  for  small 
businesses  to  address  these  issues, 
without  a  large  C02  and  fuel 
consumption  impact  or  substantial 
negative  competitive  effects.  The 
cumulative  annual  production  of  ail  of 
the  small  business  box  trailer 
manufacturers  is  estimated  to  be  less 
than  1 5  percent  of  the  industry’s  total 
production,  which  is  significantly  less 
than  the  annual  production  of  the  four 
largest  manufacturers.378  We  expect  any 
diverted  sales  for  this  one  year  will  be 


378  See  Figure  1-3  of  Chapter  1  in  the  RiA 
comparing  the  2015  traiier  output  from  the  top  28 
trailer  manufacturers. 


a  small  fraction  of  the  large 
manufacturers5  production  and  we  are 
finalizing  the  one-yeardelay  for  all 
small  business  trailer  manufacturers. 

Chapter  12  of  the  RIA  presents  the 
agencies5  Final  Regulatory  Flexibility 
Analysis.  In  this  chapter,  we  discuss  the 
recommendations  of  the  Panel,  what  we 
proposed,  and  what  we  finalized  for  the 
small  businesses  regulated  in  Phase  2. 
We  also  estimate  the  economic  effect  of 
the  rulemaking  on  these  businesses 
based  on  their  annual  revenue. 
Considering  the  flexibilities  adopted  in 
this  rulemaking,  our  estimate  of 
compliance  burden  indicates  that  only 
15  of  the  147  small  trailer  manufacturers 
(about  10  percent)  will  have  an 
economic  impact  greater  than  one 
percent  of  their  annual  revenue. 
Therefore,  we  believe  the  trailer 
provisions  in  this  rulemaking  do  not 
have  a  significant  impact  on  small 
businesses. 

V.  Class  2b-8  Vocational  Vehicles 

A.  Summary  of  Phase  1  Vocational 
Vehicle  Standards 

Class  2b-8  vocational  vehicles 
include  a  wide  variety  of  vehicle  types, 
and  serve  a  wide  range  of  functions. 
Some  examples  include  service  for 
urban  delivery,  refuse  hauling,  utility 
service,  dump,  concrete  mixing,  transit 
service,  shuttle  service,  school  bus, 
emergency,  motor  homes,  and  tow 
trucks.  In  the  HD  Phase  1  Program,  the 
agencies  defined  Class  2b-8  vocational 
vehicles  as  all  heavy -duty  vehicles  that 
are  not  included  in  the  Heavy-duty 
Pickup  Truck  and  Van  or  the  Class  7 
and  8  Tractor  categories.  In  effect,  the 
rules  classify  heavy-dutyvehicles  that 
are  not  a  combination  tractor  or  a 
pickup  truck  or  van  as  vocational 
vehicles.  Class  2b-8  vocational  vehicles 
and  their  engines  emit  approximately  17 
percent  of  the  GHG  emissions  and  burn 
approximately  17  percent  of  the  fuel 
consumed  by  today’s  heavy-dutytruck 
sector.379 

Most  vocational  vehicles  are 
produced  in  a  two-stagebuild  process, 
though  some  are  built  from  the  “ground 
up55  by  a  single  entity.  In  the  two-stage 
process,  the  first  stage  sometimes  is 
completed  by  a  chassis  manufacturer 
that  also  builds  its  own  proprietary 
components  such  as  engines  or 
transmissions.  This  is  known  as  a 
vertically  integrated  manufacturer.  The 
first  stage  can  also  be  completed  by  a 
chassis  manufacturer  who  procures  all 


379  Memorandum  to  the  Docket  “Runspecs,  Model 
Inputs,  MOVES  Code  and  Database  for  HD  GHG 
Phase  2  FRM  Emissions  Modeling.”.  July  2016.  See 
a /so  EPA’s  M  OVES  Web  page  at  https:// 
www3  .epa.  gov/otaq/models/moves/i  n  dex.  htm. 
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components,  including  the  engine  and 
transmission,  from  separate  suppliers. 
The  product  completed  at  the  first  stage 
is  generally  either  a  stripped  chassis,  a 
cowled  chassis,  or  a  cab  chassis.  A 
stripped  chassis  may  include  a  steering 
column,  a  cowled  chassis  may  include 
a  hood  and  dashboard,  and  a  cab  chassis 
may  include  an  enclosed  driver 
compartment.  Many  of  the  same 
companies  that  build  Class  7  and  8 
tractors  also  sell  vocational  chassis  in 
the  medium  heavy-and  heavy  heavy- 
duty  weight  classes.  Similarly,  some  of 
the  companies  that  build  Class  2b  and 
3  pickups  and  vans  also  sell  vocational 
chassis  in  the  light  heavy -duty weight 
classes. 

The  second  stage  is  typically 
completed  by  a  final  stage  manufacturer 
or  body  builder,  which  installs  the 
primary  load  carrying  device  or  other 
work-relatedequipment,  such  as  a 
dump  bed,  delivery  box,  or  utility  boom. 
There  are  over  200  final  stage 
manufacturers  in  the  U.S.,  most  of 
which  are  small  businesses.  Even  the 
large  final  stage  manufacturers  are 
specialized,  producing  a  narrow  range 
of  vehicle  body  types.  These  businesses 
also  tend  to  be  small  volume  producers. 

I  n  201 1 ,  the  top  four  producers  of  truck 
bodies  sold  a  total  of  64,000  units, 
which  is  about  31  percent  of  sales  in 
that  year.380  In  that  same  year,  74 
percent  of  final  stage  manufacturers 
produced  less  than  500  units. 

The  businesses  that  act  both  as  the 
chassis  manufacturer  and  the  final  stage 
manufacturer  are  those  that  build  the 
vehicles  from  the  “ground  up.”  These 
entities  generally  produce  custom 
products  that  are  sold  in  lower  volumes 
than  those  produced  in  large 
commercial  processes.  Examples  of 
vehicles  produced  with  this  build 
process  include  fire  apparatus  and 
transit  buses. 

The  diversity  in  the  vocational 
vehicle  segment  can  be  primarily 
attributed  to  the  variety  of  customer 
needs  for  specialized  vehicle  bodies  and 
added  equipment,  rather  than  to  the 
chassis.  For  example,  a  body  builder  can 
build  either  a  Class  6  bucket  truck  or  a 
Claes  6  delivery  truck  from  the  same 
Claes  6  chassis.  The  aerodynamic 
difference  between  these  two  vehicles 
due  to  their  bodies  leads  to  different  in- 
use  fuel  consumption  and  GHG 
emissions.  However,  the  baseline  fuel 
consumption  and  emissions  due  to  the 
components  included  in  the  common 
chassis  (such  as  the  engine,  drivetrain, 
frame,  and  tires)  may  be  the  same 
between  these  two  types  of  vehicles. 


380  Specialty  Transportation.net,  2012.  Truck 
Body  Manufacturing  in  North  America. 


Owners  of  vocational  vehicles  that  are 
upfitted  with  high  -pricedbodies  that  are 
purpose-builtfor  particular  applications 
tend  to  keep  them  longer,  on  average, 
than  owners  of  vehicles  such  as 
pickups,  vans,  and  tractors,  which  are 
traded  in  broad  markets  that  include 
many  potential  secondary  markets.  The 
fact  that  vocational  vehicles  also 
generally  accumulate  far  fewer  annual 
miles  than  tractors  further  contributes  to 
lengthy  trade  cycles  among  owners  of 
these  vehicles.  To  the  extent  vocational 
vehicle  owners  may  be  similar  to 
owners  of  tractors  in  terms  of  business 
profiles,  they  are  more  likely  to 
resemble  private  fleets  or  owner - 
operators  than  for -hi  refleets.  A  2013 
survey  conducted  by  NACFE  found  that 
the  trade  cycle  of  private  tractor  fleets 
ranged  from  seven  to  12  years.381 

The  Phase  1  standards  for  this 
vocational  vehicle  category  generally 
apply  at  the  chassis  manufacturer  level. 
For  the  same  reasons  given  in  Phase  1 , 
the  agencies  are  applying  the  Phase  2 
vocational  vehicle  standards  at  the 
chassis  manufacturer  level.382 

The  Phase  1  regulations  prohibit  the 
introduction  into  commerce  of  any 
heavy-dutyvehicle  without  a  valid 
certificate  or  exemption.  40  CFR 
1037.622,  originally  codified  as  40  CFR 
1037.620,  allows  for  a  temporary 
exemption  for  the  chassis  manufacturer 
if  it  produces  the  chassis  for  a  secondary 
manufacturer  that  holds  a  certificate. 

The  agencies  received  several  comments 
on  the  requirements  for  secondary 
manufacturers.  A  discussion  of 
temporary  exemptions  and  obligations 
of  secondary  manufacturers  can  be 
found  in  Section  V.D.(2). 

In  Phase  1 ,  the  agencies  adopted  two 
equivalent  sets  of  standards  for  Class 
2b-8  vocational  vehicles.  For  vehicle - 
level  (chassis)  emissions,  EPA  adopted 
C02  standardsexpressed  in  grams  per 
ton-mile.For  fuel  efficiency,  NHTSA 
adopted  fuel  consumption  standards 
expressed  in  gallons  per  1,000  ton- 
miles.  The  Phase  1  engine -based 
standards  vary  based  on  the  expected 
weight  class  and  usage  of  the  vehicle 
into  which  the  engine  will  be  installed. 
We  adopted  Phase  1  vehicle -based 
standards  that  vary  according  to  one  key 
attribute,  GVWR,  based  on  the  same 
groupings  of  vehicle  weight  classes  used 
for  the  engine  standards — light  heavy- 
duty  (LHD,  Class  2b-5),  medium  heavy- 
duty  (MHD,  Class  6-7),  and  heavy 
heavy -duty(H HD,  Class  8). 

In  Phase  1,  the  agencies  defined  a 
special  regulatory  category  called 


381  See  2013  ICCT  Barriers  Report,  Note  364 
above. 

382  See  76  FR  57120. 


vocational  tractor,  which  generally 
operate  more  like  vocational  vehicles 
than  line  haul  tractors.383  As  described 
above  in  Section  III.C.4,  under  the  Phase 
1  rules,  a  vocational  tractor  is  certified 
under  standards  for  vocational  vehicles, 
not  those  for  tractors.  In  Phase  2,  the 
agencies  are  revising  the  vocational 
tractor  definition  to  remove  heavy -haul 
tractors,  as  we  are  adopting  tractor 
standards  for  these.  The  agencies 
received  many  comments  pertaining  to 
vocational  tractors,  which  are  described 
in  Section  III.C.4  and  Section  V.B. 

Manufacturersare  required  to  use 
GEM  to  determine  compliance  with  the 
Phase  1  vocational  vehicle  standards, 
where  the  primary  vocational  vehicle 
manufacturer -generated  in  put  is  the 
measure  of  tire  roiling  resistance.  The 
GEM  assumes  the  use  of  a  typical 
representative,  compliant  engine  in  the 
simulation,  resulting  in  one  overall 
value  for  C02  emissions  and  one  for  fuel 
consumption.  The  manufacturers  of 
engines  intended  for  use  in  vocational 
vehicles  are  subject  to  separate  Phase  1 
eng i ne -  basedstandards.  Man ufactu rers 
also  may  demonstrate  compliance  with 
the  C02  standards  in  whole  or  in  part 
using  credits  reflecting  C02  reductions 
resulting  from  technologies  not  reflected 
in  the  GEM  testing  regime.  See  40  CFR 
1037.610. 

In  Phase  1,  EPA  and  NHTSA  also 
adopted  provisions  designed  to  give 
manufacturers  a  degree  of  flexibility  in 
complying  with  the  standards.  Most 
significantly,  we  adopted  an  ABT 
program  to  allow  manufacturers  to 
comply  on  average  within  a  given 
averaging  set.  See  40  CFR  part  1037, 
subpart  H.  These  provisions  enabled  the 
agencies  to  adopt  overall  standards  that 
are  more  stringent  than  we  could  have 
considered  with  a  less  flexible 
program.384 

B.  Phase  2  Standards  for  Vocational 
Vehicles 

Since  proposal,  in  addition  to 
considering  substantive  written  public 
comments,  the  agencies  have  held 
dozens  of  meetings  with  manufacturers, 
suppliers,  non-governmental 
organizations  (NGOs),  and  other 
stakeholders  to  better  understand  the 
opportunities  and  challenges  involved 
with  regulating  vocational  vehicles. 
These  meetings  have  helped  us  to  better 


383  See  EPA’s  regulation  at  40  CFR  1037.630  and 
NHTSA’s  regulation  at  49  CFR  523.2. 

384  As  noted  earlier,  NHTSA  notes  that  it  has 
greater  flexibility  in  the  HD  program  to  include 
consideration  of  credits  and  other  flexibilities  in 
determining  appropriate  and  feasible  levels  of 
stringency  than  it  does  in  the  Sight-dutyCAFE 
program.  Cf.  49  U.S.C.  32902(h),  which  applies  to 
light-dutyCAFE  but  not  to  heavy-dutyfuel 
efficiency  under  49  U.S.C.  32902(k). 
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develop  final  Phase  2  standards.  As  an 
example,  we  have  updated  our  industry 
characterization  to  better  describe  the 
vocational  vehicle  market,  including  the 
custom  chassis  manufacturers.385  We 
believe  these  information  exchanges 
have  enabled  us  to  develop  these  rules 
with  an  appropriate  balance  of 
achievable  reductions  at  reasonable  cost 
with  a  reasonably  small  risk  of 
unintended  consequences. 

(1)  Final  Subcategories  and  Test  Cycles 

The  Phase  2  vocational  vehicle 
standards  are  based  on  the  performance 
of  a  wider  array  of  control  technologies 
than  the  Phase  1  rules.  In  particular,  as 
proposed,  the  Phase  2  vocational 
vehicle  standards  recognize  detailed 
characteristics  of  powertrains  and 
drivelines.  As  described  below, 
driveline  improvements  present  a 
significant  opportunity  for  reducing  fuel 
consumption  and  C02  emissions  from 
vocational  vehicles.  However,  there  is 
no  single  package  of  driveline 
technologies  that  will  be  equally 
suitable  for  the  majority  of  vocational 
vehicles,  because  there  is  an  extremely 
broad  range  of  driveline  configurations 
available  in  the  market.  This  is  due  in 
part  to  the  variety  of  build  processes, 
ranging  from  a  purpose  built  custom 
chassis  to  a  commercial  chassis  that 
may  be  intended  as  a  multi-purpose 
stock  vehicle.  Further,  the  wide  range  of 
applicationsand  driving  patterns  of 
these  vehicles  leads  manufacturers  to 
offer  a  variety  of  drivelines,  as  each 
performs  differently  in  use.  For 
example,  depending  on  whether  the 
transmission  has  an  overdrive  gear, 
drive  axle  ratios  for  Class  7  and  8 
tractors  can  generally  be  found  in  the 
range  of  2.5:1  to  4.1:1.  By  contrast, 
across  all  types  of  vocational  vehicles, 
drive  axle  ratios  can  range  from  3.1 :1 
(delivery  vehicle)  to  9.8:1  (transit 
bus).386  Other  components  of  the 
driveline  also  have  a  broader  range  of 
product  in  vocational  vehicles  than  in 
tractors,  including  transmission  gears, 
tire  sizes,  and  engine  speeds.  Each  of 
these  design  features  affects  the  GHG 
emission  rate  and  fuel  consumption  of 
the  vehicle.  It  therefore  is  reasonable  to 
define  more  than  one  baseline 
configuration  of  vocational  vehicle,  to 


385  See  Chapter  1  of  the  Rl  A. 

386  See  Dana  Spicer  Drive  Axle  Application 
Guidelines,  avaiiabie  at  http://www.dana.com/wps/ 
wcm  /con  nect/1 33007 004bd8422b9ea8be1 4e7 
b6daeO/DEX  T -daag2  01 2_071 2_Drive  Axles 

A  ppGuide_LR.pdf?MOD  =AJPERES&  CON  VER  T_ 
TO=url&CACHEID=133007004bd8422b9 
ea8be14e7b6dae0.  See  also  ZF  Driveline  and 
Chassis  Technology  brochure,  available  at  http:// 
www.  zf.  com/media/media/en/documen  t/corpora  te_ 
2/down  loads_1/f!yer_and_brochures/bus_driveiine_ 
tech  nologyJIyer/Busbrosch  uere_  1 2_DE_fina  l.pdf. 


encompass  a  range  of  drivelines.  A 
detailed  list  of  the  technologies  the 
agencies  project  could  be  adopted  to 
meet  the  vocational  vehicle  standards  is 
described  in  Section  V.C,  and  in  the  R1A 
Chapter  2.9,  along  with  a  description  of 
the  differences  in  technology 
effectiveness  that  are  projected  to  be 
demonstrated  through  GEM  under 
different  test  cycles.  The  agencies  have 
found  that  the  ranges  of  effectiveness  of 
a  majority  of  the  technologies  are 
significant  enough  to  merit  creation  of 
subcategories  with  different  test  cycles. 

(a)  Basis  for  Duty  Cycles  and 
Subcategories 

The  agencies  are  relying  on  work 
conducted  by  the  U.S.  Department  of 
Energy  at  the  National  Renewable 
Energy  Laboratory  (NREL),  as  well  as 
duty  cycle  information  provided  in 
public  comments,  in  establishing  the 
weighting  factors  for  the  test  cycles  to  be 
used  in  the  certification  of  heavy-duty 
vocational  vehicles  to  the  final  Phase  2 
standards.  NREL’s  methodology  and 
findings  are  described  in  a  report  in  the 
docket  for  this  rulemaking.387  The  data 
from  NREL  have  also  informed  our 
segmentation  process,  and  to  some 
extent  the  technology  assessment.  For 
example,  without  data  regarding  the 
amount  of  parked  idle  observed  by 
vocational  vehicles  in  the  NREL 
database,  we  would  not  have  been  able 
to  sufficiently  identify  and  recognize 
technologies  that  separately  reduce 
either  drive  idle  or  parked  idle 
emissions.388  Based  on  available  fleet 
data,  NREL  identified  three  general 
clusters  of  vehicle  behavior:  one  cluster 
of  vehicles  most  often  driving  with 
slower  speeds  and  frequent  stops;  one 
with  higher  averagespeedsand  fewer 
stops;  and  one  multi -modalcluster  with 
vehicles  that  may  operate  similarly  to 
either  of  the  other  clusters  on  any  given 
day.  In  Chapter  2.2  of  the  NREL  report, 
an  alternate  bi-modalclustering  analysis 
is  also  presented,  where  instead  of 
having  a  distinct  middle  cluster, 
vehicles  with  highly  variable  driving 
patterns  are  grouped  as  either  high 
speed  or  low  speed.  A  preliminary 
update  provided  by  NREL  includes 
cycle  weightings  that  correspond  with 
this  two  cluster  depiction  of  vehicle 


387  National  Renewable  Energy  Laboratory  July 
2016,  “The  Development  of  Vocational  Vehicle 
Drive  Cycles  and  Segmentation,”  NREL/TP-5400- 
65921. 

388  While  drive  idle  can  generally  be  thought  of 
as  in-gearand  parked  idle  can  generally  be  thought 
of  asout-of-gearNREL  has  data  on  driving  patterns 
for  trucks  with  manual  transmissions  and  has 
considered  the  fact  that  these  are  always  out  of  gear 
when  the  vehicle  has  zero  speed.  See  Section  5.5 
of  the  final  NREL  report  for  more  details. 


behavior.389  Based  on  the  NREL  report 
and  other  information,  the  agencies 
believe  it  is  appropriate  to  finalize  a 
regulatory  subcategory  structure  that 
includes  a  drive  cycle  appropriate  for 
mixed  use  vehicles;  especially 
considering  that  the  ultimate 
application  of  incomplete  chassis  is 
unknown  at  the  time  of  certification,  in 
other  words,  we  are  adopting  a  program 
structure  that  follows  NREL’s  three 
cluster  depiction  of  vehicle  behavior. 
The  final  rules’  primary  vocational 
standards  thus  have  subcategories  for 
Regional,  Multi -purpose, and  Urban 
drive  cycles  in  each  of  the  three  weight 
classes  (LHD,  MHD  and  HHD),  which 
results  in  nine  unique  subcategories. 

In  the  final  weeks  before 
promulgation,  the  agencies  received 
significant  new  comments  from  a 
number  of  vehicle  manufacturers,  along 
with  new  data  characterizing  in  detail 
the  distribution  of  powertrain 
configurations  of  their  vehicles.390 
These  recent  comments  suggested  some 
uncertainty  with  respect  to  the  three 
drive  cycle  structure,  and  the 
manufacturers  expressed  related 
concerns  regarding  assumptions  about 
transmissions  in  our  baseline  vehicle 
configurations,  which  they  believe 
could  result  in  some  OEMs  being  put  at 
competitive  disadvantage.  The  agencies 
appreciate  these  new  comments  and 
data;  however,  we  determined  that  it 
would  not  be  appropriate  to  alter  this 
regulatory  action  so  late  in  the 
rulemaking  process  based  solely  upon 
this  newly  submitted  information, 
which  was  not  made  available  for 
broader  public  comment.  Instead,  the 
agencies  will  continue  to  analyze  this 
new  information  and  any  other  new 
information  we  receive.  We  will  also 
continue  to  actively  engage  with 
manufacturers  and  other  stakeholders  to 
determine  if  future  revisions  to  the 
vocational  vehicle  program  structure  are 
warranted,  based  on  this  and  any  other 
new  information.  For  example,  it  is 
possible  that  further  analysis  of  new 
data  could  lead  us  to  consider  proposing 
amendments  to  adopt  the  two  cluster 
approach  for  one  or  more  of  the  vehicle 
weight  classes,  or  to  consider  amending 
the  regulatory  constraints  limiting  the 
choice  of  drive  cycle  subcategory  that 
we  are  adopting  to  prevent  potential 
adverse  impacts  of  vehicle 
misclassification.  However,  at  this  time 
the  final  program  structure,  including 
these  constraints,  will  remain  in  place 


389  See  memorandum  dated  July  2016  titled, 
“NREL  Bi- Modal  Vocational  Vehicle  Cluster 
Information.” 

390  See  memorandum  dated  July  2016  titled, 
“Summary  of  Late  Comments  on  Vocational 
Transmissions  and  N/V.” 
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unless  and  until  the  agencies  determine 
that  revisions  to  the  vocational  vehicle 
program  structure  are  warranted,  in 
which  case  the  agencies  would 
undertake  a  notice  and  comment 
rulemaking  proposing  to  amend  the 
programmatic  structure,  consistent  with 
such  a  determination.  In  considering 
whether  to  undertake  further  action,  the 
agencies  will  necessarily  be  mindful  of 
statutory  lead  time  requirements  and 
other  practical  considerations. 

NREL  also  synthesized  a  new 
transient  test  cycle  using  statistical 
targets  and  the  DRIVE  tool.  Eaton 
commented  that  the  new  transient  cycle 
developed  by  NREL  is  similar  to  cycles 
they  use  to  calibrate  shift  controls,  and 
is  more  representative  of  how  trucks  are 
driven  than  the  current  ARB  Transient 
certification  test  cycle.  Although  there  is 
some  reason  to  believe  this  new  cycle 
may  actually  be  more  representative  of 
nationwide  operation  than  the  ARB 
transient  cycle,  the  agencies  recognize 
that  sufficient  uncertainty  remains  that 
we  are  not  prepared  to  adopt  this  new 
NREL  transient  cycle  for  Phase  2 
certification  at  this  time.  The  agencies 
also  note  that,  although  GEM  has  been 
extensively  validated  for  the  ARB 
transient  cycle,  we  have  not  conducted 
a  similar  validation  for  the  NREL  cycle. 
Nevertheless,  we  will  continue  to 
evaluate  this  cycle  and  may  reconsider 
it  as  part  of  a  future  rulemaking.  The 
most  significant  shortfall  identified  by 
NREL  in  their  comparison  of  real  world 
vocational  vehicle  operation  and  the 
ARB  transient  cycle  is  a  gap  in 
measu remen t  points  between  speeds  of 
48  and  55  mph.  We  have  remedied  this 
shortfall  by  adjusting  the  composite 
weighting  factor  of  the  55  mph  cruise 
cycle.  Because  vehicles  tested  in  GEM 
over  our  final  road  grade  profile  have 
been  observed  to  decrease  speed  well 
below  55  mph  during  this  cycle,  those 
measurement  points  that  are  absent 
from  the  ARB  transient  cycle  are 
captured  in  the  nominally  55  mph  test 
cycle. 

Other  commenters  questioned 
whether  the  vehicles  from  which  NREL 
collected  data  for  the  cycle  were 


sufficiently  representative,  or  whether 
sufficient  data  existed  to  justify  the 
NREL  weightings,  while  other 
commenters  supported  use  of  the  data. 
Daimler  supported  making  changes  to 
reflect  the  NREL -recommended 
weightings  to  align  with  real-worlddata. 
ACEEE  supported  using  the  more 
realistic  NREL  cycle  weightings  to 
revisit  stringency  where  certain 
technologies  may  be  more  effective  over 
the  new  cycles.  Both  Volvo  and  Navistar 
expressed  concerns  that  the  NREL  study 
fleet  doesn’t  appear  to  be  representative. 
Navistar  believes  that  the  NREL  data  has 
too  few  refuse  trucks,  and  Volvo 
believes  that  the  NREL  data  has  too  few 
class  8  vehicles.  In  fact,  35  percent  of 
the  vehicles  in  the  NREL  database  that 
were  evaluated  for  the  drive  cycle 
analysis  are  class  8,  which  we  believe  is 
(if  anything)  over-representative  of  the 
percent  of  new  HHD  vehicles 
manufactured  each  year.  Because  the 
full  NREL  database  also  contains  over 
five  percent  refuse  trucks  and  our 
MOVES  model  estimates  that  refuse 
trucks  comprise  only  three  percent  of 
newly  manufactured  vocational  vehicles 
each  year,  we  directed  NREL  to  remove 
excess  refuse  trucks  from  their  final 
analysis,  to  avoid  skewing  the  data  by 
over -rep  resen  ting  ref  use  trucks.391  A 
similar  process  was  followed  for 
removing  excess  school  buses  and 
transit  buses.  More  details  are  available 
in  the  NREL  report.392  While  some 
discrepancies  may  remain  between  the 
NREL  vehicle  distribution  and  the 
national  fleet,  we  are  confident  they  are 
sufficiently  small  to  allow  us  to  use  this 
report  to  establish  weighting  factors  for 
different  types  of  operation.  Moreover, 
the  agencies  believe  the  more  relevant 
question  to  be  whether  or  not  the  cycles 
exercise  the  technologies  over  enough  of 
the  range  of  in  -  useoperation  to  effect  in  - 
use  reductions,  and  to  reasonably 
estimate  the  extent  of  those  reductions. 

In  this  context,  the  weighting  factors 
and  duty- eye lesare  fully  adequate. 

After  considering  all  the  comments, 
the  agencies  are  establishing  nine 
subcategories  of  vocational  vehicles  in 
Phase  2,  based  on  the  three  weight  class 


groups  of  vocational  vehicles  described 
above  that  are  continuing  from  the 
Phase  1  program,  plus  Regional, 
Multipurpose  and  Urban  duty  cycle 
groups,  as  shown  in  Table  V-1  below. 
For  reasons  described  below  in  Section 
V.C.(2)(a)  we  are  not  establishing 
distinct  subcategories  for  SI  -  powered 
vocational  vehicles  in  the  HHD  weight 
class.  Thus,  with  nine  diesel 
subcategories  and  six  gasoline 
subcategories,  we  are  essentially  setting 
15  separate  numerical  performance 
standards.  As  described  in  Section 
V.B.2,  we  are  also  adopting  optional 
standards  for  seven  subcategories  of 
custom  vocational  chassis. 

This  structure  enables  the 
technologies  that  perform  best  at 
highway  speeds  and  those  that  perform 
best  in  urban  driving  to  each  be 
properly  recognized  over  appropriate 
drive  cycles,  while  avoiding  unintended 
results  of  forcing  vocational  vehicles 
that  are  designed  to  serve  in  different 
applications  to  be  measured  against  a 
single  drive  cycle.  The  agencies  intend 
for  these  three  drive  cycles  to  balance 
the  competing  pressures  to  recognize 
the  varying  performance  of 
technologies,  serve  the  wide  range  of 
customer  needs,  and  maintain 
reasonable  regulatory  simplicity.  In  light 
of  the  very  recent  comments  noted 
above,  if  the  agencies  were  to  determine 
in  the  future  that  revisions  to  the 
vocational  vehicle  program  structure  are 
warranted,  we  would  intend  to  propose 
any  revisions  in  a  way  that  would  be 
consistent  with  the  technology 
feasibility  and  cost  -  ben  efi  tana  lyses  of 
this  final  rulemaking.  In  other  words, 
the  agencies  do  not  anticipate  any 
changes  to  the  technology  basis  for,  or 
the  effective  stringency  of,  the  final 
standards.  Rather,  potential  changes  in 
program  structure  would  only  be  to 
better  assure  that  the  projected 
reductions  are  achieved  in  use, 
consistent  with  the  projected  technology 
packages  on  whose  performance  the 
stringency  of  the  final  standards  are 
based,  and  consistent  with  the  costs  we 
projected  for  that  compliance  pathway. 


Table  V-1— Regulatory  Subcategories  for  Vocational  Vehicles 


Weight  class 

Light  heavy-duty 
class  2b-5 

Medium  heavy-duty  class  6-7 

Heavy  heavy-duty 
class  8  (Cl  only) 

Duty  Cycle  . 

Regional  . 

Regional  . 

Regional. 

Multi-Purpose  . 

Multi-Purpose  . 

Multi-Purpose. 

Urban  . 

Urban  . 

Urban. 

ssh  MOVES  2014.  See  Note  379  above. 


392  National  Renewable  Energy  Laboratory  July 
2016,  “The  Development  of  Vocational  Vehicle 


Drive  Cycles  and  Segmentation,”  NREL/TP-5400- 
65921. 
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in  the  NREL  Fleet  DNA  clustering 
analysis,  the  medioid  of  each  cluster 
was  characterized  using  eight  drive 
cycle  metrics,  and  distance  histograms 
were  created  for  each  statistically 
representative  vehicle.  By  summing  the 
miles  accumulated  at  different  driving 
speeds  (including  zero  speed  idle), 

NREL  was  able  to  recommend 
composite  cycle  weightings. 

Com  men  ters  suggested  that  the 
proposed  weightings  of  both  highway 
cruise  and  idle  were  too  low  for  some 
vehicles.  When  the  agencies  released 
additional  data  for  comment  in  February 
2016,  an  early  draft  of  NREL’s  duty 
cycle  report  was  included.  Most 
commen ters  supported  the  draft  NREL 
duty  cycles.  Volvo  commented  that 
NREL’s  cycle  weightings  didn’t  match 
their  extensive  telematics  database  for 
their  class  8  vocational  vehicles,  and 
recommended  specific  changes  to 
increase  the  weighting  of  65  mph  for 
Urban  and  Multipurpose  HHD  vehicles. 


A  description  of  the  drive  cycle  data 
submitted  to  the  agencies  by  Volvo  in 
support  of  the  final  test  cycles  is  found 
in  the  Rl A  Chapter  3.4.3. 1 .  In  response, 
we  have  adjusted  our  composite  test 
weightings  for  Urban  and  Multipurpose 
HHD  vehicles  in  consideration  of 
Volvo’s  data.  Although  Volvo  also 
suggested  specific  cycle  weightings  for 
coach  buses,  we  have  established 
optional  coach  bus  standards  (one 
example  of  the  custom  chassis  standards 
the  agencies  are  adopting)  with  the  same 
weightings  as  for  other  Regional 
vehicles  for  reasons  described  below  in 
V.B.2.b.  The  final  cycle  weightings 
shown  in  Table  V-2  reflect  NREL’s 
recommendations  along  with 
consideration  of  public  comments. 
Although  both  NREL  and  Volvo  data 
showed  vehicles  whose  behavior  would 
logically  be  classified  as  Urban 
accumulating  some  miles  (from  one  to 
seven  percent)  in  the  65  mph  range,  the 
agencies  are  applying  a  zero  weighting 


factor  to  the  65  mph  cycle  for  all  Urban 
vehicles  for  certification  purposes. 
Instead,  those  miles  are  assigned  to  the 
55  mph  cycle.  We  believe  it  is  important 
to  have  a  test  cycle  available  in  the 
primary  program  for  vehicles  that  may 
regularly  drive  on  urban  or  local 
highways,  but  are  not  expected  (or 
designed)  to  drive  on  rural  highways. 
Further,  the  final  rules  include  the 
refinement  of  a  split  idle  cycle  (parked 
idle  and  drive  idle),  since  NREL’s  final 
report  includes  analysis  of  data 
characterizing  the  percent  of  time  in  a 
work  day  that  vocational  vehicles  idle 
when  parked  as  distinct  from  idling 
time  when  stopped  in  traffic.  More 
details  on  the  characterization  of  parked 
and  drive  idle  are  found  in  the  RIA 
Chapter  2.9. 3.4.  More  details  of  the 
NREL  clustering  analysis  are  found  in 
the  RIA  Chapter  2.9.2,  and  more  details 
on  the  data  behind  the  final  composite 
cycle  weightings  are  found  in  the  RIA 
Chapter  3.4.3. 


Table  V-2— Composite  Test  Cycle  Weightings  (in  Percent)  for  Vocational  Vehicles 


ARB  transient 

55  mph 
Cruise  with 
road  grade a 

65  mph 
Cruise  with 
road  grade a 

Parked  idle 

Drive  idle 

Regional  . 

0.20 

0.24 

0.56 

0.25 

0.00 

Multi-Purpose  (2b-7)  . 

0.54 

0.29 

0.17 

0.25 

0.17 

Multi-Purpose  (class  8)  . 

0.54 

0.23 

0.23 

0.25 

0.17 

Urban  (2b-7)  . 

0.92 

0.08 

0.00 

0.25 

0.15 

Urban  (class  8)  . 

0.90 

0.10 

0.00 

0.25 

0.15 

Note: 

aAs  described  in  Section  EE,  the  agencies  have  adopted  highway  cruise  test  cycles  with  revised  road  grade  profiles. 


We  recognize  that  by  adopting  a  few 
meaningful  duty  cycles  that  “bound” 
how  vocational  vehicles  are  generally 
used,  we  cannot  perfectly  match  how 
every  vocational  vehicle  is  actually 
used.  There  are  a  few  vehicle 
applications  we  have  identified,  for 
which  these  general  cycles  are  likely  to 
be  poorly  representative.  We  received 
several  comments  that  our  proposed 
duty  cycles  are  particularly 
unrepresentative  of  real  world  behavior 
of  transit  buses  and  refuse  trucks,  for 
example.  These  vehicles  also  generally 
have  chassis  characteristics  unlike  those 
in  the  reference  GEM  vehicles  used  to 
establish  the  subcategory  baselines.  The 
agencies  have  determined  that  it  is 
impractical,  from  a  regulatory 
perspective,  to  establish  separate, 
unique  test  cycles  for  transit  buses  or 
refuse  trucks.  In  considering  the 
challenges  of  such  an  undertaking,  as 
well  as  the  market  structure  of 
manufacturers  who  produce  such 
vehicles,  the  agencies  are  instead 
adopting  separate  standards  for  transit 
buses  and  refuse  trucks  as  part  of  the 


final  Phase  2  program  for  custom 
vocational  chassis,  as  described  in 
Section  V.B.(2)(b). 

Vocational  vehicles  neither  qualifying 
under  the  optional  custom  chassis 
program  nor  meeting  eligibility  for 
exemption  as  low  speed/off  road 
vehicles  will  need  to  be  certified  in  one 
of  the  primary  subcategories  established 
in  this  rulemaking.  Below  in  Section 
V.C,  the  agencies  explain  the  technology 
basis  supporting  the  standards  for  each 
vehicle  weight  class. 

The  agencies  received  extensive 
comment  on  how  to  define  attributes  of 
vehicles  in  each  subcategory  to  provide 
regulatory  certainty  to  manufacturers. 
The  proposed  approach  was  to  set 
criteria  by  which  a  vehicle  manufacturer 
would  know  in  which  vocational 
subcategory — Regional,  Urban,  or 
Multipurpose — the  vehicle  should  be 
certified,  by  use  of  cut-pointsdefined 
using  calculations  relating  engine  speed 
to  vehicle  speed.  Two  commenters 
suggested  we  reinstate  the  Phase  1 
approach  with  a  one  -  size- fits-a  drive 
cycle.  Six  commenters  agreed  with  the 


proposed  approach  on 
subcategorization,  though  some 
recommended  slight  adjustments.  The 
final  rules  allow  manufacturers  to 
generally  choose  the  subcategory  of  each 
vocational  chassis,  with  a  revised  set  of 
constraints  essentially  reflecting  types 
of  equipment  on  the  vehicle  (especially 
transmission  type).  In  Section  V.C.(2)(a) 
and  the  RIA  Chapter  2.9,  we  describe 
changes  since  proposal  with  respect  to 
the  baseline  vehicle  configurations.  In 
Section  V.C.(2)(d),  we  describe  the 
changes  since  proposal  reflecting  use  of 
fleet  average  sales  mixes  in  the 
standard -sett ingprocess.  In  Section 
V.D.(1  )(e),  we  describe  the  constraints 
we  are  adopting  regarding  selection  of 
subcategories  by  manufacturers.  Taken 
together,  these  analyses  demonstrate 
why  we  are  confident  that  even  if 
(generally  against  its  own  interests)  a 
manufacturer  chooses  to  certify  a 
vehicle  over  a  less  appropriate  test 
cycle,  that  choice  would  not  result  in  a 
loss  of  environmental  benefit. 
Continuing  the  averaging  scheme  from 
Phase  1,  each  manufacturer  will 
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generally  be  able  to  average  within  each 
vehicle  weight  class  (i.e.  averaging  sets 
are  not  further  limited  by  the  Regional, 
Multi -purpose, Urban 
subcategorization). 

(b)  Vocational  T ractors 

As  discussed  in  Section  V.A.,  the 
Phase  1  program  includes  a  special 
regulatory  category  called  vocational 
tractors,  which  covers  vehicles  that  are 
technically  tractors  but  generally 
operate  more  like  vocational  vehicles 
than  line  haul  tractors.  Heavy -haul, off¬ 
road,  and  certain  intra-citydelivery 
tractors  are  eligible  for  this  category  in 
the  Phase  1  program,  but  manufacturers 
may  also  choose  to  certify  them  as 
conventional  tractors.  The  agencies 
proposed  to  keep  this  program  in  Phase 
2,  but  to  exclude  heavy -haul tractors. 
With  the  removal  of  heavy -hau (tractors 
from  the  vocational  tractor  definition 
(see  40  CFR  1037.630  and  49  CFR 
523.2),  the  agencies  have  re -assessed the 
vehicles  remaining  in  this  group,  and 
the  most  appropriate  way  for  them  to  be 
certified.  One  typically  thinks  of 
beverage  tractors  in  this  group,  though 
it  may  also  include  drayage  tractors, 
vehicle  carriers,  construction  vehicles, 
and  many  vehicles  with  unusual  axle 
configurations.  NREL  observed  drayage 
tractors  with  operational  patterns 
consistent  with  the  Regional  duty 
cycle.393  Volvo  also  commented  that 
their  vocational  tractors  would  logically 
fall  in  the  Regional  duty  cycle.  The 
agencies  have  therefore  concluded  that 
these  vehicles  may  reasonably  be 
represented  by  our  final  regulatory  duty 
cycles,  and  are  requiring  that  vocational 
tractors  not  meeting  other  exemption 
criteria  must  use  one  of  the  vocational 
vehicle  duty  cycles. 

There  is  a  separate  question  of 
whether  vocational  tractors  may  have 
their  performance  fairly  measured 
against  the  agencies’  defined  baseline 
vocational  configurations.  The  agencies 
requested  comment  on  whether 
vocational  tractors  would  be  deficit - 
generating  vehicles  if  certified  in  the 
proposed  vocational  vehicle 
subcategories.  When  a  vehicle  is 
designed  with  a  higher  power  engine  or 
higher  number  of  axles  to  carry  a 
heavier  payload  than  presumed  in  the 
GEM  baseline  for  that  subcategory,  GEM 
may  return  a  value  that  poorly 
represents  the  real  world  performance  of 
that  vehicle.  We  received  comments 
from  the  chassis  manufacturers  who 


393  Comparing  the  vocational  Regional  duty  cycle 
to  the  day  cab  tractor  duty  cycle,  vocational 
Regionals  have  one  percent  greater  weighting  of  the 
ARB  T ransient,  6  percent  more  weighting  of  the  55 
cycle,  8  percent  less  weighting  of  the  65  cycle,  plus 
25  percent  parked  idle. 


certify  vocational  tractors,  plus  two 
other  comments.  These  comments 
consistently  asked  the  agencies  to  allow 
some  tractors  with  GVWR  over  120,000 
lbs  but  not  qualifying  as  heavy -haul 
tractors  to  remain  as  vocational  vehicles 
rather  than  be  forced  to  certify  to  the 
primary  tractor  standards.  Volvo 
submitted  written  comments  stating  that 
a  separate  regulatory  subcategory  with 
unique  performance  standard  is 
warranted  for  vocational  tractors. 
However,  during  a  subsequent 
telephone  conversation,  Volvo  stated 
that  their  vocational  tractors  would  be 
adequately  represented  by  the  other 
defined  subcategories,  and  a  unique 
subcategory  was  not  necessary.394  See 
Section  lll.C.(4).  for  a  discussion  of  the 
attributes  adopted  by  the  agencies  as 
distinguishing  vocational  tractors  from 
regular  or  heavy -hau  I  tractors. 

Based  on  comments  and  our  technical 
analysis,  the  agencies  have  concluded 
that  the  technologies  determined  to  be 
feasible  for  regular  vocational  vehicles 
are  also  feasible  for  vocational  tractors, 
with  similar  adoption  rates  and  package 
costs.  Further,  we  are  not  aware  of  any 
non-diversifiedchassis  manufacturers 
producing  vocational  tractors.  One 
implication  is  that  we  believe  that  all 
manufacturers  certifying  vocational 
tractors  will  be  able  to  take  advantage  of 
our  ABT  program  flexibilities. 

According  to  MY  2014  certification 
data,  less  than  14,000  vocational  tractors 
were  certified  between  the  three 
manufacturers,  including  an 
unidentifiable  number  that  would  likely 
qualify  as  heavy -hau  (tractors,  if  that 
definition  existed  in  Phase  1.  Thus, 
possible  deficits  (if  any)  generated  by 
the  small  sales  volume  of  vocational 
tractors  in  Phase  2  could  likely  be 
accommodated  within  each  company’s 
overall  compliance  plan. 

(2)GHGand  Fuel  Consumption 
Standards  for  Vocational  Vehicles 

EPA  is  adopting  C02  standards  and 
NHTSA  is  adopting  fuel  consumption 
standards  for  manufacturers  of  chassis 
for  new  vocational  vehicles.  As 
described  in  Sections  !i.C.(1)and  ll.D.(l) 
above,  the  agencies  are  adopting  test 
procedures  so  that  engine  performance 
will  be  evaluated  within  the  GEM 
simulation  tool.  These  test  procedures 
include  corrections  for  the  test  fuel, 
enabling  vocational  vehicles  to  be 
certified  with  many  different  types  of  Cl 
and  SI  engines.  In  addition,  EPA  is 
establishing  HFC  leakage  standards  for 
air  conditioning  systems  in  vocational 
vehicles,  as  described  in  Section 


394  See  call  iog  for  L.  Steele,  conversation  with  M. 
Miller,  dated  January  18,  2016. 


V.B.(2)(c),  with  more  details  available  in 
the  Rl A  Chapter  2.9.3.8  and  Chapter 
5.3.4. 

This  section  describes  the  standards 
and  implementation  dates  that  the 
agencies  are  adopt! ng  for  the  1 5 
regulatory  subcategories  of  vocational 
vehicles,  plus  the  optional  standards  for 
the  seven  custom  vocational  chassis 
categories.  The  agencies  have  performed 
a  technology  analysis  to  determine  the 
level  of  standards  that  we  believe  will 
be  available  at  reasonable  cost,  cost- 
effective,  technologically  feasible,  and 
appropriate  in  the  lead  time  provided. 
More  details  of  this  analysis  are 
described  in  the  RIA  Chapter  2.9.  This 
analysis  considered  the  following  for 
each  of  the  regulatory  subcategories: 

•  The  level  of  technology  that  is 
incorporated  in  current  new  vehicles, 

•  forecasts  of  manufacturers’  product 
redesign  schedules, 

•  the  available  data  on  C02  emissions 
and  fuel  consumption  for  these  vehicles, 

•  technologies  that  will  reduce  C02 
emissions  and  fuel  consumption  and 
that  are  judged  to  be  feasible  and 
appropriate  for  these  vehicles  through 
the  2027  model  year, 

•  the  effectiveness  and  cost  of  these 
technologies, 

•  a  projection  of  the  technologically 
feasible  application  rates  of  these 
technologies,  in  this  time  frame,  and 

•  projections  of  future  U.S.  sales  for 
different  types  of  vehicles  and  engines. 

The  final  Phase  2  program  described 
here  and  throughout  the  rulemaking 
documents  is  derived  from  the  preferred 
alternative,  referred  to  as  Alternative  3 
in  the  NPRM. 

(a)  Primary  Fuel  Consumption  and  C02 
Standards 

The  agencies’  final  standards  will 
phase  in  over  a  period  of  seven  years, 
beginning  in  the  2021  model  year, 
consistent  with  the  requirement  in  EISA 
that  NHTSA’s  standards  provide  four 
full  model  years  of  regulatory  lead  time 
and  three  full  model  years  of  regulatory 
stability,  and  provide  sufficient  time  “to 
permit  the  development  and  application 
of  the  requisite  technology”  for 
purposes  of  CAA  section  202(a)(2).  The 
Phase  2  program  will  progress  in  three- 
year  stages  with  an  intermediate  set  of 
standards  in  MY  2024  and  will  continue 
to  reduce  fuel  consumption  and  C02 
emissions  well  beyond  the  full 
implementation  year  of  MY  2027.  The 
agencies  have  identified  a  technology 
path  for  each  of  these  levels  of 
improvement,  as  described  below. 

Combining  engine  and  vehicle 
technologies,  vocational  vehicles 
powered  by  Cl  engines  are  projected  to 
achieve  improvements  as  much  as  24 


EPA-1 9-01 26-A-001 202 


ED  001620  00002750-00205 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73683 


percent  in  MY  2027  over  the  MY  2017 
baseline,  as  described  below  and  in  the 
Ri  A  Chapter  2.9.  The  agencies  project 
up  to  18  percent  improvement  in  fuel 
consumption  and  C02  emissions  in  MY 
2027  from  Si  -poweredvocational 
vehicles,  as  shown  in  Table  V-3.  The 


incremental  Phase  2  vocational  vehicle 
standards  will  ensure  steady  progress 
toward  the  MY  2027  standards,  with 
improvements  for  Cl  -  poweredvehicles 
in  MY  2021  of  up  to  12  percent  and 
improvements  for  Cl  -  poweredvehicles 
in  MY  2024  of  up  to  20  percent  over  the 


MY  2017  baseline  vehicles,  as  shown  in 
Table  V-3. 

The  agencies’  analyses,  as  discussed 
in  this  Preamble  and  in  the  RI  A  Chapter 
2,  show  that  these  standards  are 
appropriate  under  each  agency’s 
respective  statutory  authority. 


Table  V-3— Projected  Vocational  Vehicle  C02  and  Fuel  Use  Reductions  (in  Percent)  from  2017  Baseline 


Model  year 

Engine  type 

Heavy 
heavy-duty 
Class  8 

Medium 
heavy-duty 
Class  6-7 

Light 

heavy-duty 
Class  2b-5 

2021  . 

Cl  Engine  . 

7-9 

6-11 

7-12 

SI  Engine  . 

5-7 

6-8 

2024  . 

Cl  Engine  . 

12-16 

11-18 

11-20 

SI  Engine  . 

9-12 

9-14 

2027  . 

Cl  Engine  . 

14-20 

12-22 

13-24 

SI  Engine  . 

10-16 

11-18 

Based  on  our  analysis  and  research, 
and  our  consideration  of  the  public 
comments,  the  agencies  conclude  that 
the  improvements  in  vocational  vehicle 
fuel  consumption  and  C02  emissions 
can  be  achieved  through  deployment 
and  utilization  of  a  greater  set  of 
technologies  than  formed  the 
technology  basis  for  the  Phase  1 
standards.  Further,  since  proposal,  our 
assessment  of  technology  effectiveness 
has  changed  primarily  due  to  revisions 
in  duty  cycles  and  in  some  cases,  the 
technologies  themselves.  The  agencies 
received  comments  addressing  the 
vocational  vehicle  standards  broadly, 
including  baselines,  structure,  and 
technologies.  In  response,  in  developing 
the  final  standards,  the  agencies  have 
reevaluated  the  current  levels  of  fuel 
consumption  and  emissions,  the  kinds 
of  technologies  that  could  be  utilized  by 
manufacturers  to  reduce  fuel 
consumption  and  emissions,  the 
associated  lead  time,  the  associated 
costs  for  the  industry,  fuel  savings  for 
the  owner/operator,  and  the  magnitude 
of  the  C02  reductions  and  fuel  savings 
that  may  be  achieved.  After  reexamining 
the  possibilities  of  vehicle 
improvements,  the  agencies  are  basing 
the  final  standards  on  the  performance 
of  workday  idle  reduction  technologies, 
improved  transmissions  including  mild 
hybrid  powertrains,  axle  technologies, 
weight  reduction,  electrified 
accessories,  tire  pressure  systems,  and 
further  tire  rolling  resistance 
improvements.  The  EPA-onlyair 
conditioning  standard  is  based  on 
leakage  improvements.  These  are  largely 
the  same  technologies  as  we  considered 
for  the  proposal,  although  some 
technologies  that  had  been  available 
only  to  tractors  at  proposal  are  now 
recognized  for  vocational  vehicles.  Our 
updated  analysis  shows  that  more 


stringent  standards  than  proposed  are 
feasible,  based  in  large  part  on  our  new 
assessment  of  the  effectiveness  of 
workday  idle  controls. 

The  agencies’  evaluation  indicates 
that  some  of  the  above  vehicle 
technologies  are  commercially  available 
today,  though  often  in  limited  volumes. 
Other  technologies  will  need  additional 
time  for  development.  Those  that  we 
believe  are  available  today  and  may  be 
adopted  to  a  limited  extent  in  some 
vehicles  include  improved  tire  rolling 
resistance,  weight  reduction,  some  types 
of  conventional  transmission 
improvements,  neutral  idle,  and  air 
conditioning  leakage  improvements. 
Fiowever,  the  first  model  year  for  the 
final  Phase  2  standards  will  not  be  until 
MY  2021. 395  As  at  proposal,  the  EPA 
continues  to  believe  that  any  potential 
benefits  that  could  be  achieved  by 
implementing  rules  requiring  some 
technologies  on  vocational  vehicles 
earlier  than  MY  2021  to  be  outweighed 
by  several  disadvantages.  For  one, 
manufacturers  will  need  lead  time  to 
develop  compliance  tracking  tools. 

Also,  if  the  Phase  2  vocational  vehicle 
standards  began  in  a  different  year  than 
the  tractor  standards,  this  could  create 
unnecessary  added  complexity,  and 
could  strongly  detract  from  the  fuel 
savings  and  GHG  emission  reductions 
that  could  otherwise  be  achieved. 
Therefore  the  Phase  1  standards  will 
continue  to  apply  in  model  years  2018 
to  2020.  No  commenter  suggested 
otherwise. 

Vehicle  technologies  that  we  expect 
will  be  available  in  the  near  term 
include  neutral  idle,  low  rolling 
resistance  tires,  improved  axle 


395  NHTSA  is  unable  to  adopt  mandatory 
amended  standards  In  those  model  years  since  there 
will  be  less  than  thestatutorily-prescribedamount 
of  lead  time  available.  49  U.S.C.  32902(k)(3)(A). 


efficiency,  and  part-time6x2  axles. 
Vehicle  technologies  that  we  have 
determined  will  benefit  from  even  more 
development  time  to  integrate  engine 
and  vehicle  systems  include  stop -start 
idle  reduction  and  hybrid  powertrains. 
The  agencies  have  analyzed  the 
technological  feasibility  of  achieving  the 
fuel  consumption  and  C02  standards, 
based  on  projections  of  what  actions 
manufacturers  may  be  expected  to  take 
to  reduce  fuel  consumption  and 
emissions  to  achieve  the  standards,  and 
believe  that  the  standards  are 
technologically  feasible  throughout  the 
regulatory  useful  life  of  the  program. 

The  basis  for  this  finding  is  discussed 
below  in  Section  V.C.3.  EPA  and 
NHTSA  estimated  vehicle  package  costs 
are  found  in  Section  V.C.(2). 

Table  V-4  and  Table  V-5  present 
EPA’sC02  standards  and  NHTSA’s  fuel 
consumption  standards,  respectively, 
for  chassis  manufacturers  of  Class  2b 
through  Class  8  vocational  vehicles  for 
the  beginning  model  year  of  the 
program,  MY  2021 .  As  in  Phase  1 ,  the 
standards  are  in  the  form  of  the  mass  of 
emissions,  or  gallons  of  fuel,  associated 
with  carrying  a  ton  of  cargo  over  a  fixed 
distance.  The  EPA  standards  are 
measured  in  units  of  grams  C02  per  ton- 
mile  and  the  NHTSA  standardsare  in 
gallons  of  fuel  per  1,000  ton-miles.With 
the  mass  of  freight  in  the  denominator 
of  this  term,  the  program  is  designed  to 
measure  improved  efficiency  in  terms  of 
freight  efficiency.  As  in  Phase  1,  the 
Phase  2  program  assigns  a  fixed  default 
payload  in  GEM  for  each  vehicle  weight 
class  group  (heavy  heavy-duty, medium 
heavy -duty, and  light  heavy -duty).Even 
though  this  simplification  does  not 
allow  individual  vehicle  freight 
efficiencies  to  be  recognized,  the  general 
capacity  for  larger  vehicles  to  carry 
more  payload  is  represented  in  the 
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numerical  values  of  these  standards  for 
each  weight  class  group. 

For  each  model  year  of  the  standards 
described  below,  the  standards  for 
vehicles  powered  by  Cl  engines  reflect 
improvements  that  correspond  with 
performance  of  technologies  projected 
to  meet  the  separate  Cl  engine  standard 
in  that  year,  as  modeled  over  the  GEM 
vehicle  cycles.  In  other  words,  the  Cl 
vehicle  standard  directly  reflects,  and 
keeps  pace  with,  the  increasing 
stringency  of  the  Cl  engine  standard.  As 
described  above  in  Section  ll.D,  the  SI 
engine  standard  is  remaining  unchanged 
from  Phase  1.  However,  the  standards  in 
each  model  year  for  vocational  vehicles 
powered  by  SI  engines  are  based  in  part 
on  the  performance  of  some  additional 
engine  technologies  beyond  what  is 
required  to  meet  the  SI  engine 
standards.  In  other  words,  certain  SI 
engine  improvements  are  reflected  in 
the  stringency  of  the  SI  vehicle 
standard. 

EPA’s  vocational  vehicle  C02 
standardsand  NHTSA’s  fuel 


consumption  standards  for  the  MY  2024 
stage  of  the  program  are  presented  in 
Table  V-6  and  Table  V-7,  respectively. 
These  reflect  broader  adoption  rates  of 
vehicle  technologies  already  considered 
in  the  technology  basis  for  the  MY  2021 
standards.  EPA’s  vocational  vehicle  C02 
standardsand  NHTSA’s  fuel 
consumption  standards  for  the  full 
implementation  year  of  MY  2027  are 
presented  in  Table  V-8  and  Table  V-9, 
respectively.  These  reflect  even  greater 
adoption  rates  of  the  same  vehicle 
technologies  considered  as  the  basis  for 
the  previous  stages  of  the  Phase  2 
standards. 

These  standards  are  based  on  highway 
cruise  cycles  that  include  a  final  road 
grade  profile  that  has  been  refined  as  a 
result  of  comment.  This  enables  the 
standard  and  the  GEM  certification 
results  to  better  reflect  real  world 
driving  and  to  help  recognize  engine 
and  driveline  technologies  while 
seeking  to  assure  that  technologies 
result  in  real  world  benefit.  See  the  RIA 
Chapter  3.4 .2.1. 


As  described  in  Section  I,  the  agencies 
are  continuing  the  Phase  1  approach  to 
averaging,  banking  and  trading  (ABT), 
allowing  ABT  within  vehicle  weight 
classes.  For  Phase  2,  continuing  this 
approach  means  allowing  averaging 
between  Cl  -  powered veh  icles  and  SI  - 
powered  vehicles  of  any  subcategory 
belonging  to  the  same  weight  class 
group,  which  have  the  same  regulatory 
useful  life.  However  these  averaging  sets 
exclude  vehicles  certified  to  the 
separate  custom  chassis  standards. 
Although  we  are  further  subdividing 
each  vocational  weight  class  group  into 
Urban,  Multi -Purpose, and  Regional 
subcategories,  we  are  not  restricting 
credit  exchanges  between  them.  This  is 
similar  to  the  allowance  to  trade 
between  vocational  vehicles  and  tractors 
within  a  weight  class.  It  is  also 
consistent  with  the  Phase  1  program, 
where  the  different  types  of  vehicles 
within  a  weight  class  were  included  in 
a  single  averaging  set. 


Table  V-4— EPA  C02  Standards  for  MY  2021  Class  2b-8  Vocational  Vehicles 


Light 

Medium 

Heavy 

heavy-duty 

heavy-duty 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

EPA  Standard  for  Vehicle  with  Ci  Engine  Effective  MY  2021  (gram  C02/ton-mile) 


Urban  . 

424 

296 

308 

Multi-Purpose  . 

373 

265 

261 

Regional  . 

311 

234 

205 

EPA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2021  (gram  C02/ton-mile) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

461 

328 

Multi-Purpose  . 

407 

293 

Regional  . 

335 

261 

Table  V-5— NHTSA  Fuel  Consumption  Standards  for  MY  2021  Class  2b-8  Vocational  Vehicles 


Light 

Medium 

Heavy 

Duty  cycle 

heavy-duty 

heavy-duty 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

NHTSA  Standard  for  Vehicle  with  CI  Engine  Effective  MY  2021  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Urban  . 

41.6503 

29.0766 

30.2554 

Multi-Purpose  . 

36.6405 

26.0314 

25.6385 

Regional  . 

30.5501 

22.9862 

20.1375 

NHTSA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2021  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

Multi-Purpose  . 

51.8735 

45.7972 

36.9078 

32.9695 
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Table  V-5— NHTSA  Fuel  Consumption  Standards  for  MY  2021  Class  2b-8  Vocational  Vehicles— Continued 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 

Heavy 
heavy-duty 
Class  8 

Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Regional  . 

37.6955 

29.3687 

Table  V-6— EPA  C02  Standards  for  MY  2024  Class  2b-8  Vocational  Vehicles 

Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 

Heavy 
heavy-duty 
Class  8 

EPA  Standard  for  Vehicle  with  Ci  Engine  Effective  MY  2024  (gram  C02/ton-mile) 


Urban  . 

385 

271 

283 

Multi-Purpose  . 

344 

246 

242 

Regional  . 

296 

221 

194 

EPA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2024  (gram  C02/ton-mile) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

432 

310 

Multi-Purpose  . 

385 

279 

Regional  . 

324 

251 

Table  V-7— NHTSA  Fuel  Consumption  Standards  for  MY  2024  Class  2b-8  Vocational  Vehicles 


Duty  cycle 

Light 

heavy-duty 

Medium 

heavy-duty 

Heavy 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

NHTSA  Standard  for  Vehicle  with  CI  Engine  Effective  MY  2024  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Urban  . 

37.8193 

26.6208 

27.7996 

Multi-Purpose  . 

33.7917 

24.1650 

23.7721 

Regional  . 

29.0766 

21.7092 

19.0570 

NHTSA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2024  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

48.6103 

34.8824 

Multi-Purpose  . 

43.3217 

31.3942 

Regional  . 

36.4577 

28.2435 

Table  V-8— EPA  C02  Standards  for  MY  2027  Class  2b-8  Vocational  Vehicles 


Light 

Medium 

Heavy 

Duty  cycle 

heavy-duty 

heavy-duty 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

EPA  Standard  for  Vehicle  with  Cl  Engine  Effective  MY  2027  (gram  C02/ton-mile) 


Urban  . 

367 

258 

269 

Multi-Purpose  . 

330 

235 

230 

Regional  . 

291 

218 

189 
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Table  V-8— EPA  C02  Standards  for  MY  2027  Class  2b-8  Vocational  Vehicles— Continued 


Light 

Medium 

Heavy 

Duty  cycle 

heavy-duty 
Class  2b-5 

heavy-duty 
Class  6-7 

heavy-duty 
Class  8 

EPA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2027  (gram  C02/ton-miie) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

413 

297 

Multi-Purpose  . 

372 

268 

Regional  . 

319 

247 

Table  V-9— NHTSA  Fuel  Consumption  Standards  for  MY  2027  Class  2b-8  Vocational  Vehicles 


Light 

Medium 

Heavy 

Duty  cycle 

heavy-duty 

heavy-duty 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

NHTSA  Standard  for  Vehicle  with  Cl  Engine  Effective  MY  2027  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Urban  . 

36.0511 

25.3438 

26.4244 

Multi-Purpose  . 

32.4165 

23.0845 

22.5933 

Regional  . 

28.5855 

21.4145 

18.5658 

NHTSA  Standard  for  Vehicle  with  SI  Engine  Effective  MY  2027  (Fuel  Consumption  gallon  per  1,000  ton-mile) 


Duty  cycle 

Light 

heavy-duty 
Class  2b-5 

Medium 
heavy-duty 
Class  6-7 
(and  C8 
gasoline) 

Urban  . 

46.4724 

33.4196 

Multi-Purpose  . 

41.8589 

30.1564 

Regional  . 

35.8951 

27.7934 

As  with  the  other  regulatory 
categories  of  heavy -duty  vehicles, 
NHTSA  and  EPA  are  adopting  standards 
that  apply  to  Class  2b-8  vocational 
vehicles  at  the  time  of  production,  and 
EPA  is  adopting  standards  for  a 
specified  period  of  time  in  use  (e.g., 
throughout  the  regulatory  useful  life  of 
the  vehicle).  The  derivation  of  the 
standards  for  these  vehicles,  as  well  as 
details  about  the  provisions  for 
certification  and  implementation  of 
these  standards,  are  discussed  in  more 
detail  in  Sections  V.C.  and  V.D  and  in 
the  R1A  Chapter  2.9. 

(b)  Custom  Chassis  Fuel  Consumption 
and  C02  Standards 

The  agencies  proposed  a  simplified 
compliance  procedure  and  less  stringent 
standards  for  emergency  vehicles,  while 
requesting  comment  on  extending  these 
flexibilities  to  other  custom  chassis  such 
as  recreational  vehicles  and  buses.  80 
FR  40292^10293.  As  described  below, 
the  agencies  are  finalizing  a  broader 
allowance  that  will  also  apply  for 
vehicles  other  than  emergency  vehicles. 

In  response  to  the  proposed 
provisions  for  emergency  vehicles,  we 


received  comments  in  support  of 
adopting  separate,  less  stringent 
standards  for  emergency  vehicles 
through  a  simplified  GEM  process. 
Based  on  the  reasoning  set  forth  at 
proposal,  and  supported  in  the  public 
comments,  these  final  rules  include 
optional  emergency  vehicle  standards 
based  on  the  same  technologies  as 
described  in  the  proposal,  and  using  a 
simplified  version  of  GEM  available 
through  the  custom  chassis  program. 
The  use  of  a  default  engine  in  GEM 
avoids  penalizing  emergency  vehicle 
manufacturers  from  installing  engines 
that  are  likely  to  be  credit-usingengines 
against  the  separate  engine  standard, 
and  avoids  forcing  emergency  vehicles 
to  be  measured  against  an  un¬ 
representative  baseline  over  an  un¬ 
representative  drive  cycle. 

(i)  Justification  for  an  Expanded  Custom 
Chassis  Program 

In  the  proposal,  we  requested 
comment  on  other  manufacturers  who 
could  benefit  from  a  similar  regulatory 
approach,  such  as  those  offering  such  a 
narrow  range  of  products  that  averaging 
is  not  of  practical  value  as  a  compliance 


flexibility,  and  for  whom  there  are  not 
large  sales  volumes  over  which  to 
distribute  technology  development 
costs,  as  well  as  having  drive  cycles  and 
functions  that  may  make  the  primary 
standards  either  unrepresentative  or 
unsuitable.  Although  this  issue  has 
some  implications  for  our  consideration 
of  small  business  concerns,  the  custom 
chassis  provisions  discussed  in  the 
proposal  were  not  intended  to  be 
limited  to  small  businesses,  and  the 
final  custom  chassis  standards  are 
generally  applicable  (albeit  optional).  It 
is  important  to  consider  that  for  some 
vocational  applications  the  custom - 
chassis  manufacturers  can  have 
substantial  market  share.  For  example, 
Blue  Bird  is  a  manufacturer  of  school 
buses  and  school  bus  chassis  with  a 
substantial  market  share  of  its  narrow 
product  line. 

We  received  comments  in  support  of 
separate  standards  based  on  a  different 
technology  mix  than  the  primary 
program  for  seven  vocational  vehicle 
applications.  Gillig,  New  Flyer  and 
Allison  commented  in  support  of 
separate  standards  for  transit  buses. 
RV1A,  Newell  Coach,  Allison  and  Tiffin 
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Motor  Homes  commented  in  support  of 
separate  standards  for  motor  homes. 
OshKosh  commented  in  support  of 
separate  standards  for  cement  mixers. 
Autocar  and  Volvo  commented  in 
support  of  separate  standards  for  refuse 
trucks.  Volvo  and  ABC  Bus  Companies 
commented  in  support  of  separate 
standards  for  motor  coaches.  Daimler 
and  the  School  Bus  Manufacturers 
Technical  Council  commented  in 
support  of  separate  standards  for  school 
buses. 

The  agencies  received  favorable 
comment  on  using  a  simplified 
compliance  procedure  for  custom 
chassis  from  most  commenters,  but 
some  expressed  concerns.  Autocar 
claimed  that  the  simplified  GEM 
interface  would  not  sufficiently  reduce 
the  administrative  compliance  burden 
of  small  businesses,  and  recommended 
an  engine-onlycertification  method. 

Custom  chassis  manufacturers  that  are 
not  small  businesses  must  comply  with 
the  Phase  1  standards  and  are  generally 
doing  so,  by  installing  a  mix  of  tires 
that,  on  average,  meet  the  target 
coefficient  of  rolling  resistance.  Large 
manufacturers  were  not  enthusiastic 
about  offering  a  different  approach  for 
some  vehicles,  and  urged  that  custom 
chassis  standards,  if  adopted,  be 
generally  available  as  a  compliance 
option.  Based  on  public  comment  and 
extensive  stakeholder  outreach,  the 
agencies  have  identified  over  a  dozen 
chassis  manufacturers  serving  the  U.S. 
vocational  market  who  produce  a 
narrow  spectrum  of  vehicles  for  which 
many  technologies  underlying  the 
primary  standards  will  either  be  less 
effective  than  projected,  or  are 
infeasible.  Innovus  commented  that 
regulatory  flexibility  should  only  be 
offered  to  small  volume  producers  who 
are  also  small  entities.  However,  we  do 
not  believe  it  is  warranted  to  force  any 
of  these  specialized  manufacturers  to 
certify  their  narrow  product  line  of 
vehicles  to  the  primary  standards, 
where  stringency  is  premised  on 
performance  of  some  technologies 
unsuited  for  their  specialized  type  of 
vehicle.  Thus,  the  agencies  have 
developed  optional  standards  tailored 
for  these  vehicle  types,  and  are  not 
limiting  eligibility  to  small  entities. 

Any  manufacturer  may  certify  their 
vehicles  that  we  have  identified  as 
custom  chassis  vehicles  under  the 
primary  standards.  We  expect  that 
diversified  chassis  manufacturers 
selling  a  small  number  of  their  products 
into  these  defined  custom  applications 
could  likely  meet  the  primary  Phase  2 
standards  on  average,  using  internal 
credits.  However,  because  the  baseline 
configurations  and  duty  cycles  for  these 


custom  applications  would  be  less 
representative  and  some  technologies 
would  either  be  less  effective  or 
infeasible  for  them,  these  custom 
applications  would  likely  be  credit¬ 
using  vehicles  in  the  averaging  set.  Even 
so,  we  believe  the  primary  Phase  2 
standards  are  both  feasible  and 
appropriate  for  diversified 
manufacturers,  as  their  broad  mix  of 
products  allows  them  to  average  across 
their  fleets,  and  some  vehicles  are  likely 
to  over- comp lybecause  their  in-use 
appl  ications  are  more  compatible  w ith 
the  full  range  of  available  technologies. 
This  is  a  feature  of  setting  performance - 
based  average  standards  with  less  than 
100  percent  adoption  rates  of 
technologies.  Because  we  agree  with 
commenters,  including  OshKosh  who 
noted  this  is  an  expected  market 
practice,  we  believe  it  is  essential  to  not 
only  set  feasible  targets  for  chassis 
manufacturers  offering  a  narrow  range 
of  products  and  for  whom  fleet 
averaging  will  provide  a  smaller  degree 
of  compliance  flexibility,  but  to  also 
make  this  option  available  to  diversified 
manufacturers.  To  address  stakeholder 
concerns  about  large,  diversified 
manufacturers  having  greater  ability  to 
produce  credit-usingvehicles  than 
smaller,  less  diversified  manufacturers, 
we  are  adopting  additional  flexibilities 
for  manufacturers  certifying  to  the 
custom  chassis  standards,  including 
some  flexibilities  that  will  be  available 
only  for  small  businesses. 

We  do  not  view  these  standards  as 
achieving  less  improvement  than  the 
primary  program  for  these  vehicles,  and 
thus,  we  are  not  adopting  any  sales 
limits.  Nevertheless,  we  requested 
comments  on  an  appropriate  sales 
volume  that  might  be  considered  as  a 
criterion  to  qualify  for  the  numerically 
less  stringent  standards,  where  vehicle 
quantities  above  such  sales  threshold 
would  need  to  be  certified  to  the 
primary  standards.  We  received 
comments  from  Allison,  Autocar, 
Innovus,  the  School  Bus  Manufacturers 
Technical  Council,  and  RVIA  suggesting 
appropriate  low-volumethresholds 
ranging  from  200  to  26,000  vehicles  per 
year.  We  received  adverse  comment 
from  Daimler  stating  it  would  be  unfair 
to  make  less  stringent  standards 
availabiesolely  on  the  basis  of  sales 
volume,  because  if  a  technology  exists 
for  one  manufacturer,  it  is  available  to 
all  manufacturers.  We  received  adverse 
comment  from  OshKosh  that  less 
stringent  regulations  on  a  limited 
production  volume  stifles  a  custom 
chassis  manufacturers’  opportunity  to 
grow  their  business.  For  each  of  the 
applications  listed  below  in  Table  V-10, 


the  agencies  have  identified  at  least  one 
manufacturer  who  produces  chassis 
regulated  under  the  Phase  2  program 
that  are  generally  finished  as  a  single 
vehicle  type,  as  well  as  at  least  one 
competitor  who  is  more  diversified. 
After  considering  these  comments,  we 
continue  to  believe  that  no  sales  limits 
are  needed. 

After  considering  the  comments  on 
possible  separate  standards  for  custom 
chassis,  the  agencies  have  evaluated  the 
feasibility  of  technologies  for  these 
vehicles  on  an  application -specific 
basis.  We  shared  draft  custom  chassis 
technology  packages  with  affected 
stakeholders  and  received  feedback.396 
See  Section  V.C.1  .a  below  discussing 
the  feasibility  of  each  technology  as  it 
applies  for  custom  chassis  vehicles. 
Section  V.C.(2)(b)  discusses  the 
technology  adoption  rates  from  which 
the  stringency  of  the  optional  custom 
chassis  standards  are  derived. 

Navistar  commented  with  concerns 
that  separate  standards  for  custom 
chassis  could  create  an  unleveled 
playing  field  for  manufacturers.  ACEEE 
commented  that  the  agencies  should 
strengthen  the  primary  vocational 
vehicle  standard  by  one  percent  to  offset 
the  weaker  standards  for  the  custom 
chassis.  ACEEE  also  commented  that  if 
chassis  manufacturers  can  identify  the 
vehicle  application  with  enough 
specificity  to  take  advantage  of  the 
custom  chassis  program,  then  they 
should  also  be  able  to  take  advantage  of 
the  most  appropriate  fuel  -saving 
technologies,  resulting  in  target 
stringencies  that  are  not  weaker  than  the 
main  program.  Although  we  agree  that 
the  custom  chassis  program  should  not 
result  in  a  weakening  of  the  overall 
vocational  program,  we  disagree  with 
ACEEE’s  recommendation  to  arbitrarily 
add  back  stringency.  The  agencies  did 
not  remove  custom  chassis  in  the  final 
stage  of  a  feasibility  analysis  of  the 
primary  program;  rather,  we  separately 
considered  the  custom  chassis  vehicles 
as  an  integral  part  of  developing  the 
feasibility  analysis  in  support  of  the 
final  standards.  The  optional  final 
standards  are  technology -advancing, 
appropriate,  and  maximum  feasible  for 
these  applications.  No  arbitrary  offset  is 
needed  or  justified. 

We  disagree  with  claims  made  by 
commenters  expressing  concerns  with 
respect  to  a  shortfall  or  gap  in  emissions 
reductions  between  the  primary 
vocational  vehicle  program  and  the 
custom  chassis  program.  Some 
commenters  have  attempted  to  quantify 


396  See  record  of  Webinar  on  Vocational  Custom 
Chassis,  March  2016,  Docket  ID  EPA-HG-OAR- 
2014-0827-1944. 
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a  difference  in  stringency  by  comparing 
select  technology  packages  for  custom 
chassis  described  in  a  February  2016 
memorandum  with  the  proposed 
technology  packages  for  comparable 
subcategories.397  Because  most  of  the 
baseline  configurations  for  the  custom 
chassis  are  tailored  for  each  vocational 
vehicle,  the  only  vehicle  types  where 
this  comparison  is  straightforward  is 
school  buses  and  motor  homes.  In 
comparing  the  MY  2027  stringency  of 
the  medium  heavy -duty Urban 
subcategory  with  the  optional  MY  2027 
standard  for  school  buses,  for  example, 
it  can  be  seen  that  diesel  vehicles  in  the 
primary  program  are  projected  to 
achieve  22  percent  improvement  on 
average,  while  school  buses  are 
expected  to  achieve  18  percent 
improvement  on  average.  This  is 
nowhere  near  the  gap  posited  by  certain 
commenters.  Moreover,  the  difference  in 
stringency  reflects  the  reasonable 
conclusion  that  certain  transmission 
technologies  are  not  feasible  for  school 
buses. 

This  comparison  is  not 
straightforward  for  motor  coaches  and 
other  custom  chassis  types,  however, 
because  the  baselines  are  different  and 
the  vehicle  attributes  are  not  similar. 


For  example,  our  baseline  configuration 
for  coach  buses  includes  a  350  hp  11- 
liter  engine  with  a  6-speedautomatic 
transmission.  However,  the  primary 
program  includes  a  baseline  for  heavy 
heavy  -dutyRegional  vehicles  that  is  a 
weighted  average  of  95  percent  with  455 
hp  15-literengine  with  10-speedmanual 
transmission  and  5  percent  with  a  350 
hp  1 1  -literengine  with  a  6 -speed 
automatic  transmission.  Due  to  the 
difference  in  performance  of  these 
configurations  in  GEM,  a  non- 
di versified  coach  bus  manufacturer  may 
find  its  fleet  significantly  “in  the  hole” 
in  the  first  year  of  this  program  due 
solely  to  baseline  differences.  As  an 
example  of  a  technology  difference,  we 
have  determined  that  regular  HHD 
Regional  chassis  may  reasonably  apply 
AES  on  average  at  a  rate  of  90  percent 
by  MY  2027,  whereas  we  find  that  AES 
is  not  feasible  at  all  for  a  conventional 
coach  bus.  A  diversified  manufacturer 
choosing  to  certify  a  coach  bus  in  the 
HHD-R  subcategory  to  the  primary 
standards  is  likely  to  need  to  apply 
other  technologies  or  use  credits  from 
other  types  of  vehicles  to  meet  the 
standard  on  average.  A  non -diversified 
coach  bus  manufacturer  would  be 
unlikely  to  achieve  the  HHD-R  primary 


program  standard  unless  some  very 
advanced  technology  is  applied  (at  costs 
necessarily  very  different  from  those 
analyzed  to  be  reasonable  here). 
Therefore,  we  do  not  believe  it  is 
accurate  to  draw  a  comparison,  as 
certain  commenters  maintained, 
between  the  HHD-R  primary  program 
stringency  of  14  percent  and  the  coach 
bus  MY  2027  stringency  of  11  percent. 

Nonetheless,  because  these  optional 
custom  chassis  standards  are 
numerically  less  stringent  than  the 
primary  Phase  2  vocational  vehicle 
standards,  the  agencies  are  adopting  a 
more  restrictive  approach  to  averaging, 
banking  and  trading  (ABT),  allowing 
averaging  only  within  each  subcategory 
for  vehicles  certified  to  these  optional 
standards.  Trading  and  banking  will  not 
be  permitted  except  that  small 
businesses  certifying  vehicles  to  these 
optional  standards  may  use  traded 
credits  to  comply.  We  are  adopting 
these  provisions  to  prevent  generation 
of  windfall  credits  against  the  less 
numerically  stringent  custom  chassis 
standard.  If  a  manufacturer  wishes  to 
generate  tradeable  credits  from 
production  of  these  vehicles,  one  or 
more  families  may  be  certified  to  the 
primary  vocational  vehicle  standards. 


Table  V-10— Custom  Chassis  Population  Estimates 


Application  type 

Percent  of  new 
MY  2018 
vocational 
population 

Average  VMT 
in  first  year3 

Coach  (intercity)  Bus  . 

1 

85,000 

Motor  Home  . 

13 

2,000 

School  Bus . 

10 

14,000 

Transit  Bus . 

1 

64,000 

Refuse  Truck  . 

3 

34,000 

Cement  Mixerb  . 

1 

16,000 

Emergency  Vehicle0  . 

1 

6,000 

Notes: 

a  Source:  MOVES  2014  for  all  except  mixer  and  emergency.398 
b  Source  for  cement  mixer  is  UCS.399 

c  Source  for  emergency  is  ICCT  (20  09) 400  and  FAMA  (2004). 401 


As  shown  in  Table  V-1 0,  some  of 
these  vehicle  types  are  produced  in 
moderate  volumes,  and  some  are  driven 
moderate  distances  annually.  However, 
those  that  are  produced  in  slightly 
higher  volumes  (motor  homes  and 
school  buses)  are  among  those  driven 
the  fewest  miles.  Similarly,  those  driven 
the  most  miles  (coach  and  transit  buses) 


397  See  memorandum  dated  February  2016  on 
Vocational  Vehicle  Technology  Packages  for 
Custom  Chassis,  Docket  ID  EPA-HQ-OAR-2014- 
0827-1719. 

398  Vehicle  populations  are  estimated  using 
MOVES2014.  More  information  on  projecting 
populations  in  MOVES  is  available  in  the  following 
report:  USEPA  (2015).  "Population  and  Activity  of 


are  among  those  produced  in  the 
smallest  volumes.  Collectively,  the 
agencies  estimate  that  the  vehicles 
defined  as  custom  vocational  chassis  in 
Phase  2  comprise  less  than  30  percent 
of  the  projected  new  vocational  vehicle 
sales  in  MY  2018.  Even  so,  because  of 
the  collectively  small  number  of  miles 
driven,  the  agencies  believe  that  setting 


On -road Vehicles  in  MOVES2014 — Draft  Report” 
Docket  No.  EPA-HQ-OAR-20 14-0827. 

399  National  Ready  Mixed  Association  Fleet 
Benchmarking  and  Costs  Survey,  http:// 
www. nxtbook.com/naylor/NRCQ/NRCQ03 1 5/ 
index. php#/22,  from  UCS  Custom  Chassis 
Recommendations,  May  2016. 


less  numerically  stringent  GHG  and  fuel 
consumptions  standards  for  these 
vehicles  will  not  detract  from  the  greater 
benefits  of  this  rulemaking,  and  that 
such  separate  standards  are  warranted 
in  any  case. 

As  proposed  and  discussed  in  the  R1A 
Chapter  12,  the  agencies  are  adopting  a 
provision  for  chassis  manufacturers 
qualifying  as  small  businesses  to  have 


400  ICCT,  May  2009,  “Heavy-DutyVehicle  Market 
Analysis:  Vehicle  Characteristics  &  Fuel  Use, 
Manufacturer  Market  Shares.” 

401  Fire  Apparatus  Manufacturer’s  Association, 
Fire  Apparatus  Duty  Cycle  White  Paper,  August 
2004,  available  at  http://www.deepriverct.us/ 
firehousestudy/reports/Apparatus-Duty-Cycle.pdf. 
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one  extra  year  of  iead  time  to  comply 
with  the  initial  Phase  2  standards.402 
Daimler  stated  it  only  supported 
additional  lead  time  if  it  was  provided 
equally  to  all  custom  chassis 
manufacturers.  Because  the  SB  A 
threshold  in  this  sector  is  generally 
1,500  employees,  we  believe  that  small 
entities  have  fewer  in  -houseresources 
to  collect  and  analyze  compliance  data 
than  do  manufacturers  with  more 
employees.  Due  to  these  resource 
constraints,  the  agencies  believe  it  is 
appropriate  to  offer  this  only  to  small 
businesses — the  entities  that  need 
further  lead  time.  However,  many 
custom  chassis  manufacturers  do  not 
qualify  as  small  entities  under  the  SBA 
regulations.  We  received  comment  from 
OshKosh  that  additional  time  to  meet  an 
impossible  stringency  target  is  not 
helpful,  a  comment  addressed  by 
adopting  the  separate  custom  chassis 
standards.  The  final  program  offers  both 
a  feasible  standard,  as  described  below, 
and  additional  lead  time  for  small 
businesses. 

Vehicles  certifying  to  the  optional 
custom  chassis  standards  will  be 
simulated  in  GEM  using  a  default  EPA 
engine  map  as  well  as  many  other  EPA 
default  parameters  that  are  required 
inputs  for  vehicles  in  the  primary 
program.  While  this  is  very  similar  to 
the  Phase  1  GEM,  more  inputs  are 
available  in  the  Phase  2  custom  chassis 
program  than  in  Phase  1.  Section  V.D.(1) 
below  describes  the  regulatory 
subcategory  identifiers  that  must  be 
input  to  GEM  to  call  default  vehicle 
specifications  as  part  of  obtaining  valid 
simulation  results  for  custom  chassis  in 
GEM. 

The  optional  custom  chassis 
standards  will  phase  in  over  the  same 
period  as  the  primary  vocational  vehicle 
standards,  beginning  in  the  2021  model 
year.  However,  there  are  no 
intermediate  standards  in  MY  2024,  so 
the  optional  MY  2021  custom  chassis 
standards  will  continue  until  the  full 
implementation  year  of  MY  2027.  The 
agencies  have  identified  a  technology 
path  for  each  of  these  levels  of 
improvement,  as  described  below. 

Combining  engine  and  vehicle 
technologies,  custom  chassis  are 
projected  to  achieve  improvements  from 
6  to  18  percent  in  MY  2027  over  the  MY 
2017  baseline,  as  summarized  in  Table 
V-11.  The  incremental  standard  in  MY 
2021  will  achieve  improvements  of  up 
to  10  percent  over  the  MY  2017  baseline 
vehicles  when  including  improvements 


402  See  SBA  regulations  at  13  CFR  121.201. 
Thresholds  effective  February  2016  are  available  at 
http: //www.  regula  tions.  gov/#!  doc  umen  tDeta  i!;D= 
SBA-201 4-001 1-0031 ,  81  FR4469. 


from  MY  2021  diesel  engines,  as  shown 
in  Table  V-11. 

The  agencies’  analyses,  summarized 
immediately  below  and  discussed  in 
detail  in  the  RIA  Chapter  2.9,  show  that 
these  optional  standards  are  justified 
under  each  agency’s  respective  statutory 
authority.  We  note  that  for  each  model 
year  of  the  Phase  2  custom  chassis 
standards,  the  numerical  value  of  the 
vehicle- leveistandard  represents  the 
performance  of  a  diesel  engine  meeting 
that  year’s  separate  Cl  engine  standard. 
Put  another  way,  although  the  agencies 
are  adopting  distinct  standards  for 
custom  chassis  vocational  vehicles, 
those  vehicles  must  still  use  engines 
certified  to  the  applicable  Phase  2 
engine  standard.  As  in  Phase  1 ,  the 
chassis  manufacturer  is  free  to  install 
any  certified  engine,  and  because  GEM 
will  run  using  a  default  map,  the  choice 
of  engine  will  not  affect  the  GEM  result. 


Table  V-11— Custom  Chassis  C02 
and  Fuel  Use  Reductions  (in 
Percent)  From  2017  Baseline 


Vehicle  type 

Model  year 

2021 

2027 

Coach  Bus  . 

7 

11 

Motor  Home  . 

6 

9 

School  Bus  . 

10 

18 

Transit . 

7 

14 

Refuse  . 

4 

12 

Mixer  . 

3 

7 

Emergency  . 

1 

6 

It  is  worth  noting  that  because  the 
custom  chassis  version  of  GEM  will  not 
recognize  certain  technology 
improvements  that  some  of  these 
manufacturers  will  include  based  on 
market  forces  (after  they  have  been 
introduced  into  the  market  as  a  result  of 
the  primary  program),  we  expect  actual 
in  -  useimprovements  for  some  of  these 
vehicles  to  be  slightly  greater  than  is 
required  by  the  standards.  For  example, 
we  project  that  transmission 
manufacturers  will  improve  the  overall 
efficiency  of  their  transmissions  to 
enable  vehicle  manufacturers  to  comply 
with  the  primary  standards.  Once  these 
transmissions  have  been  developed  and 
made  available,  we  would  not  expect 
custom  chassis  manufacturers  (or 
customers)  to  resist  using  them  simply 
because  they  would  not  impact 
compliance  with  the  standards. 

(ii)  GEM -Based Custom  Chassis 
Standards 

Table  V-12  and  Table  V-13  present 
EPA’s  C02  standardsand  NHTSA’s  fuel 
consumption  standards,  respectively, 
for  custom  vocational  chassis.  The 
agencies  have  analyzed  the 


technological  feasibility  of  achieving  the 
fuel  consumption  and  C02  standards, 
based  on  projections  of  actions 
manufacturers  may  take  to  reduce  fuel 
consumption  and  emissions  to  achieve 
the  standards,  and  believe  that  the 
standards  are  technologically  feasible 
throughout  the  regulatory  useful  life  of 
the  program.  EPA  and  NHTSA  describe 
costs  of  the  custom  chassis  standards  in 
Section  V.C.(2).  In  all  cases  we  expect 
the  technology  package  costs  to  be  less 
than  those  of  the  primary  Phase  2 
standards,  reflecting  that  the  full  set  of 
technologies  on  which  the  stringency  of 
the  primary  standards  are  based  is  not 
suitable  for  custom  chassis  applications. 
The  costs  of  these  standards  are 
reasonable  in  the  context  of  the 
reductions  achieved,  should  be  offset  by 
fuel  savings  over  the  life  of  the  vehicles. 

These  custom  vehicle- levelstandards 
are  predicated  on  a  simpler  set  of 
vehicle  technologies  than  the  primary 
Phase  2  standard  for  vocational 
vehicles.  (As  already  noted,  these 
custom  chassis  vehicles  will  be  required 
to  use  engines  meeting  the  Phase  2 
engine  standards,  and  thus,  should 
generally  incorporate  the  same  engine 
improvements  as  other  vocational 
vehicles).  In  developing  these  optional 
standards,  the  agencies  have  evaluated 
the  current  levels  of  fuel  consumption 
and  emissions,  the  kinds  of  technologies 
that  could  be  utilized  by  custom  chassis 
manufacturers  to  reduce  fuel 
consumption  and  emissions,  the 
associated  lead  time,  the  associated 
costs  for  the  industry,  fuel  savings  for 
the  owner/operator,  and  the  magnitude 
of  the  C02  reductions  and  fuel  savings 
that  may  be  achieved.  After  examining 
the  possibilities  of  vehicle 
improvements,  the  agencies  are  basing 
the  optional  vehicle- levelstandards  for 
motor  homes  on  adoption  of  TPMS  and 
low  roiling  resistance  tires.  We  are 
basing  the  optional  standards  for  transit 
buses  and  refuse  trucks  on  the 
performance  of  workday  idle  reduction 
technologies,  tire  pressure  systems, 
simplified  transmission  improvements, 
and  further  tire  rolling  resistance 
improvements.  The  agencies  are  basing 
the  standards  for  coach  buses  and 
school  buses  on  all  of  the  above 
technologies  as  well  as  simplified 
transmission  improvements.  The 
agencies  are  basing  the  standards  for 
concrete  mixers  and  emergency  vehicles 
on  use  of  tires  with  current  average 
levels  of  rolling  resistance.  The  EPA- 
only  air  conditioning  standard  is  based 
on  leakage  improvements.  Of  these 
technologies,  we  believe  that  improved 
tire  rolling  resistance,  neutral  idle,  and 
air  conditioning  leakage  improvements 
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are  available  today  and  may  be  adopted 
as  early  as  MY  2021.  As  described  in  the 
R1 A  2.9.3.4  and  2.9.5,  the  vehicle 
technology  that  we  believe  will  benefit 
from  more  development  time  for  engine 
and  vehicle  integration  isstop-startidie 
reduction. 

EPA’s  custom  chassis  C02  standards 
and  NHTSA ’s  fuel  consumption 
standards  for  the  full  implementation 
year  of  MY  2027  reflect  even  greater 
adoption  rates  of  the  same  vehicle 
technologies  considered  as  the  basis  for 
the  MY  2021  standards,  described  in 
more  detail  in  Section  V.C  below. 

As  with  the  other  regulatory 
categories  of  heavy -duty  vehicles, 
NHTSA  and  EPA  are  adopting  standards 
that  apply  to  custom  chassis  vocational 
vehicles  at  the  time  of  production,  and 
EPA  is  adopting  standards  for  a 
specified  period  of  time  in  use  (e.g., 
throughout  the  regulatory  useful  life  of 
the  vehicle).  The  derivation  of  the 
standards  for  these  vehicles,  as  well  as 
details  about  the  provisions  for 
certification  and  implementation  of 
these  standards,  are  discussed  in  more 
detail  later  in  this  document  and  in  the 
R1A  2.9.3  to  2.9.6. 

The  optional  standards  shown  below 
were  derived  using  baseline  vehicle 
models  with  many  attributes  similar  to 
those  developed  for  the  primary 
program,  with  adjustments  that  are 
described  below  in  Section  V.C.(2)(a). 
Detai  is  of  these  configurations  are 
provided  in  the  RIA  Chapter  2.9.2.  For 
better  transparency  with  respect  to  the 
incremental  difference  between  the  MY 
2021  and  MY  2027  vehicle  standards, 
we  have  modeled  a  certified  MY  2027 
engine  for  both  vehicle  model  years  of 
optional  custom  chassis  standards. 

Thus,  chassis  manufacturers  who  do  not 
make  their  own  engines  may  compare 
the  two  model  years  of  standards 
presented  in  Table  V-12  and  Table  V- 
13  and  know  that  any  differences  are 
due  solely  to  vehicle-  leveltechnologies. 


Table  V-12— EPA  Emission 
Standards  for  Custom  Chassis 

[Gram  C02/ton-mile] 


MY 

2021 

MY 

2027 

Coach  Bus  . 

210 

205 

Motor  Home  . 

228 

226 

School  Bus  . 

291 

271 

Transit  . 

300 

286 

Refuse  . 

313 

298 

Mixer  . 

319 

316 

Emergency . 

324 

319 

Table  v-13— NHTSA  Fuel  Con¬ 
sumption  Standards  for  Custom 
Chassis 


[Gallon  per  1,000  ton-mile] 


MY 

2021 

MY 

2027 

Coach  Bus  . 

20.6287 

20.1375 

Motor  Home  . 

22.3969 

22.2004 

School  Bus  . 

28.5855 

26.6208 

Transit . 

29.4695 

28.0943 

Refuse  . 

30.7466 

29.2731 

Mixer  . 

31.3360 

31.0413 

Emergency  . 

31.8271 

31.3360 

The  agencies  are  adopting  definitional 
provisions  for  each  of  the  custom 
chassis  subcategories  to  ensure  that  only 
eligible  chassis  will  be  able  to  certify  to 
these  numerically  less  stringent 
standards.  The  category  with  the  most 
diversity  and  the  greatest  need  for 
regulatory  clarification  is  refuse.  We 
received  comments  from  OshKosh  that 
there  are  seven  distinct  types  of  refuse 
trucks,  including  roll -on -roll -off 
vehicles,  type  T  container  haulers 
(hauling  trailers  containing  waste),  as 
well  as  residential  front  loaders,  side 
loaders,  and  rear  loaders.  After 
considering  these  comments  and  other 
available  information,  we  have 
determined  that  refuse  trucks  that  do 
not  compact  waste  are  ineligible  to 
certify  to  the  custom  chassis  standards. 
For  example,  roll-offtrucks  do  not 
engage  in  neighborhood  waste 
collection  and  typically  transfer  full 
containers  to  and  from  regional  landfills 
and  construction  sites.  Furthermore, 
their  driving  patterns  are  more  likely  to 
resemble  our  Regional  cycle  than  the 
Urban  cycle.  These  trucks  do  engage  in 
some  PTO  operation  while  parked  when 
loading  or  unloading  waste  containers 
using  hydraulically  operated  beds  and 
possibly  a  winch  or  other  onboard  lift 
system;  however,  they  do  not  use  the 
PTO  while  driving.  The  relevant 
definitions  and  certification  provisions 
for  refuse  and  other  vehicle  types  are 
discussed  below  in  Section  V.D. 

As  discussed  above,  we  are  not 
restricting  the  optional  custom  chassis 
program  to  small  businesses,  nor  is 
there  a  production  cap.  Because  we  are 
allowing  diversified  manufacturers  to 
certify  some  vehicles  to  the  optional 
custom  chassis  standards,  but  some 
large  manufacturers  may  not  have  a 
system  for  tracking  what  the  final  build 
of  a  vehicle  is,  we  are  adopting 
compliance  procedures  to  assure  that 
the  final  intended  build  will  be  one  of 
the  defined  vehicle  types.  This 
approach  is  intended  to  level  the 
playing  field  by  allowing  large 
manufacturers  to  choose  this  option 


where  their  tracking  (and/or  controls 
imposed  on  the  vehicle)  is  sufficient  to 
know  at  the  time  of  certification  what 
the  final  build  will  be.  This  avoids 
restricting  this  path  to  a  small  subset  of 
manufacturers. 

(iii)  Design  Standards  for  Select  Custom 
Chassis 

The  agencies  are  adopting  an 
additional  set  of  optional  standards 
where  manufacturers  of  motor  home, 
cement  mixer,  and  emergency  vehicle 
chassis  may  elect  to  certify  one  or  more 
families  of  vehicles  to  an  equivalent 
standard.  Certification  would  not 
require  use  of  GEM  if  a  manufacturer 
selects  this  option.  Instead,  certification 
using  this  option  requires  installation  of 
specific  technologies  on  every  vehicle. 
This  option  does  not  allow  any 
averaging,  banking,  or  trading.  These 
standards  are  equivalent  in  stringency  to 
the  GEM  -  basedoption  for  these  three 
types  of  chassis.  As  mentioned  above, 
the  agencies  received  compelling  public 
comment  from  Autocar  suggesting  that 
use  of  even  the  simplified  GEM  was 
unreasonably  burdensome,  and  that 
further  simplification  was  warranted  in 
some  cases.  For  small  businesses 
especially,  the  certification  burden  of 
collecting  data  and  running  even  a 
simplified  version  of  GEM  can  present 
a  disproportionally  high  burden, 
especially  where  there  are  very  limited 
GEM  inputs.  Thus,  the  agencies  sought 
to  offer  an  option  that  minimizes  the 
certification  burden,  recognizing  the 
lesser  complexity  of  the  technology 
package  associated  with  the  standards 
for  these  chassis. 

These  equivalent  technology -based 
standards  are  not  available  for 
manufacturersof  coach  bus,  school  bus, 
transit  bus,  and  refuse  truck  chassis,  as 
the  technology  packages  for  these 
chassis  are  more  complex  and  cannot  be 
projected  to  be  installed  at  100  percent 
adoption  rates. 

Table  V-14  lists  the  technologies 
required  to  be  applied  to  every  vehicle 
sold  by  a  manufacturer  as  part  of  a 
family  certified  to  the  optional  non- 
GEM  vocational  vehicle  standards.  In 
addition,  the  vehicle  must  have  a 
certified  Phase  2  engine  and  comply 
with  the  separate  standard  to  prevent 
leakage  of  HFC  from  the  mobile  air 
conditioning  system.  The  combined  tire 
CRR  values  shown  in  the  table  are 
obtained  using  Equation  V-1. 

Equation  V-1  Vocational  Tire  CRR  Level 
Formula 

Steer  tire  CRR  *  0.3  +  Drive  tire  CRR  * 
0.7 

Although  manufacturers  choosing  this 
option  will  not  have  access  to  the 
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heavy-dutyABT  program,  this  formula  allow  for  some  product  variability  while 
provides  a  small  degree  of  freedom  to  meeting  the  target  for  every  vehicle. 


Table  V-1 4— Optional  Design  (Non-GEM)  Standards 


Vehicle  type 

Required  technology 

MY  2021 

MY  2027 

Motor  Home  . 

Combined  CRR  6.7  kg/ton  or  less,  and  either  TPMS  or 
ATIS. 

Combined  CRR  6.0  kg/ton  or  less,  and  either  TPMS  or 
ATIS. 

Emergency  . 

Combined  tire  CRR  8.7  kg/ton  or  less . 

Combined  tire  CRR  8.4  kg/ton  or  less. 

Mixer  . 

Combined  tire  CRR  7.6  kg/ton  or  less . 

Combined  tire  CRR  7.1  kg/ton  or  less. 

(c)  HFC  Leakage  Standards 

The  Phase  1  GHG  standards  do  not 
include  standards  to  control  direct  HFC 
emissions  from  air  conditioning  systems 
on  vocational  vehicles.  EPA  deferred 
such  standards  due  to  “the  complexity 
in  the  build  process  and  the  potential 
for  different  entities  besides  the  chassis 
manufacturer  to  be  involved  in  the  air 
conditioning  system  production  and 
installation,”  See  76  FR  57194.  During 
our  stakeholder  outreach  conducted  for 
Phase  2,  we  learned  that  the  majority  of 
vocational  vehicles  are  sold  as  cab- 
completes  with  the  dashboard -mounted 
air  conditioning  systems  installed  by  the 
chassis  manufacturer.  For  those  vehicles 
that  have  A/C  systems  installed  by  a 
second  stage  manufacturer,  EPA  is 
adopting  revisions  to  our  regulations 
that  resolve  the  issues  identified  in 
Phase  1,  in  what  we  believe  is  a 
practical  and  feasible  manner,  as 
described  below  in  Section  V.D.2. 

EPA  received  comments  generally 
supportive  of  adoption  of  A/C 
refrigerant  leakage  standards  for  Class 
2b-8  vocational  vehicles,  beginning 
with  the  2021  model  year.  Chassis  sold 
as  cab-completestypically  have  air 
conditioning  systems  installed  by  the 
chassis  manufacturer.  For  these 
configurations,  the  process  for  certifying 
that  low  leakage  components  are  used 
will  follow  the  system  in  place  currently 
for  comparable  systems  in  tractors,  in 
the  case  where  a  chassis  manufacturer 
will  rely  on  a  second  stage  manufacturer 
to  install  a  compliant  air  conditioning 
system,  the  chassis  manufacturer  must 
follow  the  certifying  manufacturer’s 
installation  instructions  to  ensure  that 
the  final  vehicle  assembly  is  in  a 
certified  configuration. 

(3)  Exemptions  and  Exclusions 

This  section  describes  exemptions 
and  exclusions  related  to  vocational 
vehicles,  including  some  that  are 
available  only  in  Phase  1  and  some  on 
which  we  asked  for  comment  but  did 
not  adopt  in  the  final  program. 


(a)  Small  Business  Flexibilities 

Although  the  Phase  1  program 
deferred  the  requirements  for  small 
businesses,  the  Phase  2  program  will 
require  small  businesses  to  certify  their 
affected  vehicles.  The  RIA  Chapter  12 
presents  a  complete  discussion  of  the 
outreach  process  that  EPA  conducted  to 
solicit  input  from  small  businesses  on 
the  Phase  2  program.  The  RIA  Chapter 
12  explains  why  the  agencies  are 
adopting  one  year  of  additional  lead 
time  for  all  small  businesses  in  Phase  2. 
Thus,  the  first  compliance  year  for  small 
entities  is  MY  2022  rather  than  MY 
2021.  The  Small  Business  Advocacy 
Review  Panel  included  representatives 
who  produce  vocational  vehicle  chassis, 
including  emergency  vehicles  and 
concrete  mixers.  Discussions  specific  to 
vocational  vehicle  chassis  during  that 
process  included  exploration  of  a  low 
volume  production  threshold  below 
which  some  manufacturers  may  avoid 
some  obligations  of  this  regulation. 
Consistent  with  the  recommendations  of 
the  Panel,  the  agencies  requested 
comments  on  how  to  design  a  small 
business  vocational  vehicle  program, 
including  comments  on  a  possible  small 
volume  threshold  below  which  some 
small  business  exemption  may  be 
available.403  Innovus commented  in 
support  of  a  small  volume  threshold  for 
vocational  small  businesses  of  either 
200  vehicles  per  year  or  a  different 
threshold  set  based  on  the  market  share 
of  the  entity.  We  received  comments 
from  Allison,  Autocar,  the  School  Bus 
Manufacturers  Technical  Council,  and 
RVIA  each  suggesting  different  low- 
volume  vocational  chassis  thresholds 
ranging  as  high  as  26,000  vehicles  per 
year.  We  received  adverse  comment 
from  Daimler  stating  it  would  be  unfair 
to  make  less  stringent  standards 
available  solely  on  the  basis  of  sales 
volume,  because  if  a  technology  exists 
for  one  manufacturer,  it  is  available  to 
all  manufacturers.  We  received  adverse 
comment  from  OshKosh  that  less 


403  See  proposed  ru  ies  at  80  FR  40295,  Ju  i y  1 3, 
2015. 


stringent  regulations  on  a  limited 
production  volume  stifles  a  custom 
chassis  manufacturers’  opportunity  to 
grow  their  business.  Upon  consideration 
of  these  comments,  the  agencies  are  not 
finalizing  a  broad  sales  volume 
threshold  below  which  a  vocational 
chassis  manufacturer  may  reduce  their 
compliance  burden.  Instead  we  are 
adopting  the  custom  chassis  program, 
and  we  are  revising  some  of  the 
exemptions  that  are  carrying  forward 
from  Phase  1 . 

Autocar  requested  further 
consideration  of  the  small  business 
concerns  of  manufacturers  of  specialty 
vehicle  applications,  specifically 
recommending  a  low  volume  threshold 
if  the  agencies  are  not  inclined  to  use  a 
manufacturer’s  business  size  as  grounds 
for  an  exemption.  Examples  of  specialty 
vehicles  listed  by  Autocar  include  street 
sweepers,  asphalt  blasters,  aircraft 
deicers,  sewer  cleaners,  and  concrete 
pumpers.  Innovus  also  requested 
additional  flexibility  for  meeting  OBD 
requirements.  Capacity  Trucks 
commented  that  the  terminal  tractor 
industry  is  primarily  comprised  of  small 
businesses  who  produce  a  total  of  less 
than  6,000  terminal  tractors  per  year,  70 
percent  of  which  are  fully  off- road 
vehicles.  See  Section  V.B.(3)(c)  for  a 
discussion  of  how  we  are  addressing 
Innovus’  comment.  See  the  discussion 
in  Section  V.B.(3)(b)  for  a  discussion  of 
how  we  are  addressing  the  comments  on 
vehicles  that  are  off-roadand  low -speed. 

(b)  Off-Roadand  Low -Speed Vocational 
Vehicle  Exemptions 

In  considering  the  above  comments 
regarding  additional  vehicles  that  have 
significant  operation  at  low  speeds  or 
off- road, the  agencies  are  revising  the 
exemptions  adopted  in  Phase  1  for  off¬ 
road  and  low -speed vocational  vehicles 
at  40  CFR  1037.631  and  49  CFR  523.2. 
See  generally  76  FR  57175. 

These  provisions  already  apply  in 
Phase  1  for  vehicles  that  are  defined  as 
“motor  vehicles”  per  40  CFR  85.1 703, 
but  may  conduct  most  of  their 
operations  off- road, such  as  drill  rigs, 
mobile  cranes  and  yard  hostlers. 
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Vehicles  qualifying  under  these 
provisions  must  be  built  with  engines 
certified  to  meet  the  applicable  engine 
standard,  but  need  not  comply  with  a 
vehicle- levelGHG  or  fuel  consumption 
standard.  To  date,  according  to  EPA 
records,  vehicles  exempted  under  this 
provision  using  the  axle  rating  criterion 
included  airport  fire  apparatus,  airport 
service,  fire  service,  oil  field  service, 
utility  repair,  refuse,  and  truck  crane. 
Only  two  vehicles  were  exempted  using 
the  45  mph  speed  criterion,  however 
those  also  had  rear  axles  with  GAWR  of 
29,000  lbs.  No  vehicles  were  exempted 
under  this  provision  using  the  33  mph 
criterion.  Two  manufacturers  exempted 
several  vehicles  under  this  provision 
using  the  55-mphspeed- limitedtire 
criterion,  including  oil  field,  mining, 
construction,  rock  body,  and  fertilizer 
spreader  applications.404  RMA 
commented  that  the  agencies  should  not 
discontinue  the  speed  -  limitedtire 
exemption  criterion,  as  was  proposed. 
However,  their  argument  that  it  would 
be  detrimental  for  a  vehicle  to  drive 
above  55  mph  with  speed-  limitedtires 
is  not  compelling.  It  is  too  easy  for  a 
vehicle  to  be  sold  with  speed  -  limited 
tires  and  subsequently  have 
replacement  tires  fitted  that  are 
appropriate  for  higher  speed  operation. 
Although  we  are  discontinuing  the 
criterion  for  exemption  based  solely  on 
use  of  tires  with  maximum  speed  rating 
at  or  below  55  mph,  we  are  adding  a 
new  criterion  whereby  a  vehicle 
qualifies  to  be  exempted  under  this 
provision  if  it  would  exceed  95  percent 
of  maximum  engine  test  speed  when 
traveling  at  54  mph  or  with  tamper¬ 
proof  equivalent  electronic  controls.  We 
are  retaining  the  qualifying  criteria 
related  to  design  and  use  of  the  vehicle. 

in  considering  the  long  list  of 
specialty  vehicle  types  raised  by 
Capacity,  Autocar  and  others,  the 
agencies  note  that  many  of  these  may  be 
primarily  off- road  vehicles  in  many 
respects,  although  some  may  not  qualify 
as  either  off-roador  low -speed under 
our  regulations.  In  considering  the  drive 
cycle  of  those  whose  primary  purpose  is 
to  transport  an  affixed  device  to  an  off¬ 
road  work  site  for  extended  PTO 
operation,  the  agencies  have  concluded 
that  the  technologies  we  have 
determined  to  be  feasible  for  concrete 
mixers  are  also  feasible  for  this  type  of 
vehicle,  and  thus  we  are  adopting  a 
flexibility  where  vocational  chassis  that 
meet  one  of  the  two  sets  of  criteria  at  40 
CFR  1037.631(a)  (but  not  both)  may  be 
optionally  certified  under  the  custom 
chassis  program  to  the  standards 


404  See  memorandum  dated  Juiy  2016  with  data 
on  exempted  off- road vocationai  vehicies. 


established  for  concrete  mixers.  These 
technologies  include  certified  engines, 
low  -  leakageair  conditioning 
components,  and  by  MY  2027,  steer 
tires  with  level  3V  roiling  resistance  and 
drive  tires  with  level  2v  rolling 
resistance.  We  have  similarly 
determined  these  technologies  are 
feasible  and  reasonable  to  apply  for 
vehicles  whose  primary  purpose  is  to 
conduct  work  at  slow  speeds,  but  do  not 
have  affixed  devices  designed  to  be  used 
at  off  -  roadwork  sites.  This  may  include 
street  sweepers  and  some  terminal 
tractors. 

We  interpret  the  comments  from 
Capacity  to  mean  that  many  terminal 
tractors  are  produced  in  very  small 
volumes  by  a  large  number  of  non- 
di versified  small  businesses.  This  is 
corroborated  by  comments  from 
Autocar.  Based  on  data  from  EPA’s 
Smartway  program,  the  drive  cycles  of 
some  port  drayage  tractors  can  include 
a  significant  amount  of  highway  time  as 
well  as  idle  time.  According  to  available 
records,  the  average  fraction  of  highway 
operation  of  1,740  participating  port 
dray  tractors  was  59  percent,  and  the 
average  annual  idle  time  was  762 
hours.405  in  considering  this  drive  cycle 
information  along  with  vehicle 
attributes,  the  agencies  have  determined 
that  workday  idle  reduction 
technologies,  transmission  technologies, 
low  rolling  resistance  tires,  and  other 
technologies  factored  into  the  primary 
vocational  vehicle  standards  are  feasible 
for  drayage  tractors  that  are  not  speed  - 
limited.  Therefore,  the  agencies  believe 
that  a  standard  reflecting  performance  of 
this  type  of  technology  package  has 
potential  applicability  for  this  subset  of 
drayage  tractors.  There  is  a  competing 
consideration,  however.  As  discussed 
above  regarding  our  justifications  for  an 
expanded  custom  chassis  program,  we 
believe  it  is  essential  to  set  feasible 
targets  for  those  chassis  manufacturers 
who  offer  a  narrow  range  of  products. 
This  is  because  fleet  averaging  provides 
a  smaller  degree  of  compliance 
flexibility  for  such  manufacturers. 
Therefore  we  have  determined  that 
some  type  of  alternative  standard  is 
warranted  for  non -diversified 
manufacturers  who  produce  non -speed - 
limited  drayage  tractors.  The  transit  bus 
custom  chassis  subcategory  has  a 
baseline  with  characteristics  reasonably 
similar  to  drayage  tractors,  and  is 
predicated  on  use  of  some  but  not  all  of 
the  technologies  that  are  feasible  for 
drayage  tractors.  The  agencies  are 
adopting  this  as  an  alternative  standard 
for  non-speed-limitecdrayage  tractors, 


405  See  memorandum  dated  Juiy  2016  titied, 
“Summary  of  SmartWay  Port  Dray  2014  Data”. 


with  one  caveat.  We  are  concerned  that 
offering  an  optional  standard  based  on 
adoption  of  fewer  technologies  than  are 
actually  feasible  for  drayage  tractors 
could  result  in  a  loss  of  emission 
reductions  that  are  technically  feasible. 
To  address  this  concern,  the  agencies 
are  limiting  the  number  of  non -speed - 
limited  drayage  tractors  that  may  be 
certified  under  the  alternative 
standard  406  As  stated  above  in  Section 
V.B.(3)(a),  Innovus  commented  that  200 
vehicles  per  year  would  be  an 
appropriatesmall  volume  threshold. 
Further,  Autocar’s  written  comments  as 
well  as  information  provided  during 
follow-upmeetings  indicate  that  this 
threshold  would  accommodate  their 
production  of  non -speed -limited 
drayage  tractors.  Therefore  the  agencies 
are  adopting  a  flexibility  exclusively  for 
small  businesses  to  optionally  certify  up 
to  200  drayage  tractors  annually  under 
the  custom  chassis  program  to  the 
standards  established  for  transit  buses. 
Otherwise  manufacturers  may  elect  to 
either  certify  their  drayage  tractors  to 
the  primary  standards  or  design  them  to 
satisfy  the  eligibility  criteria  of  40  CFR 
1037.631  (i.e.,  to  be  speed- limited ).We 
are  adopting  this  as  an  interim  provision 
(although  there  is  no  automatic  sunset) 
to  allow  small  businesses  time  to 
develop  experience  in  the  certification 
processes  well  as  to  develop  future 
product  plans. 

(c)  Specialty  Vehicle  Exemption 

As  described  in  Section  XIII  of  this 
Preamble,  the  agencies  are  adopting 
alternate  engine  standards  for  specialty 
vehicles  as  part  of  the  final  Phase  2 
program.  Because  some  vocational 
vehicles  may  have  engines  certified 
under  these  specialty  vehicle  provisions 
found  at  40  CFR  1037.605,  we  are 
clarifying  here  how  these  provisions 
interact.  According  to  the  regulations  at 
40  CFR  1037.605,  a  manufacturer  may 
produce  no  more  than  1 ,000  hybrid 
vehicles  in  a  single  model  year  under 
this  option,  and  no  more  than  200 
amphibious  vehicles,  speed  -  limited 
vehicles,  or  all -terrainvehicles.  Under 
this  provision,  speed -limited vehicles 
are  those  that  cannot  exceed  45  mi /hr  by 
tamper-proofcalibration.  Only  vehicles 
with  hybrid  drivetrains  that  certify 
engines  under  this  provision  must  also 
have  a  vehicle-  levelPhase  2  certificate, 
as  required  under  40  CFR  1037.105.  The 
three  other  types  would  be  exempt  from 
the  vehicle  standards.  Depending  on  the 
manufacturer  and  vehicle  type,  this  may 
mean  that  such  hybrid  vehicles  may 
need  to  meet  the  primary  vocational 


406  See  Note  403,  above. 
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vehicle  standards  or  one  of  the  custom 
chassis  standards. 

C.  Feasibility  of  the  Vocational  Vehicle 
Standards 

This  section  describes  the  agencies1 
technological  feasibility  and  cost 
analysis.  Further  detail  on  all  of  these 
technologies  can  be  found  in  the  Ri  A 
Chapter  2.4  and  Chapter  2.9.  The 
variation  in  the  design  and  use  of 
vocational  vehicles  has  led  the  agencies 
to  project  different  technology  solutions 
for  each  regulatory  subcategory. 
Manufacturers  may  also  find  additional 
means  to  reduce  emissions  and  lower 
fuel  consumption  than  the  technologies 
identified  by  the  agencies,  and  of  course 
may  adopt  any  compliance  path  they 
deem  most  advantageous.  This  section 
includes  discussion  of  the  feasibility  of 
the  final  standards  for  non -custom 
vocational  vehicles  using  the  full  Phase 
2  certification  path,  as  well  as  the  final 
optional  standards  for  custom  chassis 
standards. 

NHTSA  and  EPA  collected 
information  on  the  cost  and 
effectiveness  of  fuel  consumption  and 
C02  emission  reducing  technologies 
from  several  sources.  The  primary 
sources  of  information  were  the 
Southwest  Research  institute  evaluation 
of  heavy -duty  vehicle  fuel  efficiency 
and  costs  for  NHTSA,407  the  2010 
National  Academy  of  Sciences  report  of 
Technologies  and  Approaches  to 
Reducing  the  Fuel  Consumption  of 
Medium -and  Heavy -Duty  Vehicles, 408 
Tl  AX’s  assessment  of  technologies  to 
support  the  NAS  panel  report,409  the 
technology  cost  analysis  conducted  by 
ICF  for  EPA,410  and  the  2009  report 
from  Argon ne  National  Laboratory  on 
Evaluation  of  Fuel  Consumption 
Potential  of  Medium  and  Heavy  Duty 
Vehicles  through  Modeling  and 
Simulation.411 

(1 )  What  technologies  are  the  Agencies 
considering  to  reduce  the  C02  emissions 
and  fuel  consumption  of  vocational 
vehicles? 

In  assessing  the  feasibility  of  the  final 
Phase  2  vocational  vehicle  standards, 


407  Reinhart,  T.  (February  2016).  Commercial 
Medium-  and  Heavy-Duty  (MD/HD)  Truck  Fuel 
Efficiency  Technology  Study— Report  #2. 
Washington,  DC:  National  Highway  Traffic  Safety 
Ad  m i  n istration.  EPA-HQ-OAR-201 4-0827-1 623.; 
and  Schubert,  R,,  Chan,  M,,  Law,  K.  2015, 
Commercial  Medium-  and  Heavy-Duty  (MD/HD) 
Truck  Fuel  Efficiency  Cost  Study.  Washington,  DC: 
National  Highway  Traffic  Safety  Administration. 

408  See  NAS  Report,  Note  229  above. 

409  See  Tl  AX  2009,  Note  230  above. 

410  See  ICF  2010,  Note  232  above. 

411  Argonne  National  Laboratory,  “Evaluation  of 
Fuel  Consumption  Potential  of  Medium  and  Heavy 
Duty  Vehicles  through  Modeling  and  Simulation.” 
October  2009. 


the  agencies  evaluated  a  suite  of 
technologies,  including  workday  idle 
reduction,  improved  tire  roiling 
resistance,  tire  pressure  monitoring  or 
inflation  systems,  improved 
transmissions  including  hybrids, 
improved  axles,  improved  accessories, 
and  weight  reduction,  as  well  as  their 
impact  on  reducing  fuel  consumption 
and  GHG  emissions.  The  agencies  also 
evaluated  aerodynamic  technologies 
and  full  electric  vehicles. 

As  discussed  above,  vocational 
vehicles  may  be  powered  by  either  SI  or 
Cl  engines.  The  technologies  and 
feasibility  of  the  engine  standards  are 
discussed  in  Section  II.  At  the  vehicle 
level,  the  agencies  have  considered  the 
same  suite  of  technologies  and  have 
applied  the  same  reasoning  for 
including  or  rejecting  these  vehicle - 
level  technologies  as  part  of  the  basis  for 
the  final  standards,  regardless  of 
whether  the  vehicle  is  powered  by  a  Cl 
or  SI  engine,  since  the  vehicle  level 
technologies  are  not  a  function  of  engine 
type.  Generally,  the  analysis  below  does 
not  distinguish  between  vehicles  with 
different  types  of  engines.  The  resulting 
vehicle  standards  do  reflect  the 
differences  arising  from  the  performance 
of  Cl  (primarily  diesel)  or  SI  (primarily 
gasoline)  engines  over  the  GEM  cycles. 
Note  that  vehicles  powered  by  engines 
using  fuels  other  than  diesel  or  gasoline 
are  subject  to  either  the  SI  or  Cl  vehicle 
standards,  as  specified  in  40  CFR 
1037.101. 

(a)  Vehicle  Technologies  Considered  in 
Standard-Setting 

The  agencies  note  that  the 
effectiveness  values  estimated  for  the 
technologies  have  been  obtained  using  a 
variety  of  methods,  including  average 
literature  values,  engineering 
calculation,  and  GEM  simulation.  They 
do  not  reflect  the  potentially- limitless 
combination  of  possible  values  that 
could  result  from  adding  the  technology 
to  different  vehicles.  For  example,  while 
the  agencies  have  estimated  an 
effectiveness  of  one  percent  for  e- 
accessories,  each  vehicle  could 
experience  a  unique  effectiveness 
depending  on  the  actual  accessory  load 
for  that  vehicle.  On  -balancethe  agencies 
believe  this  is  the  most  practicable 
approach  for  determining  effectiveness 
for  the  technologies  in  the  Phase  2 
vocational  vehicle  program.  This  section 
is  organized  to  first  present  the  agencies’ 
analysesof  technology  feasibility  and 
effectiveness  in  Section  V.C.(1),  and 
below  in  Section  V.C.(2)  we  present  our 
projected  technology  adoption  rates  and 
estimated  costs.  Where  other  details  are 
not  given,  the  feasibility  sections  set 
forth  our  rationale  for  the  projected 


adoption  rates.  Average  vehicle 
technology  package  costs  by  regulatory 
subcategory  are  presented  below  in 
Section  V.C.(2)(e).  Individual 
technology  costs  are  summarized  in  the 
RIA  Chapter  2.9.3,  and  full  details 
behind  all  these  costs  are  presented  in 
RIA  Chapter  2.1 1 ,  including  the 
markups  and  learning  effects  applied  for 
each  of  the  technologies. 

(i)  Transmissions 

Transmission  improvements  present  a 
significant  opportunity  for  reducing  fuel 
consumption  and  C02  emissions  from 
vocational  vehicles.  Transmission 
efficiency  is  important  for  all  vocational 
vehicles  as  their  duty  cycles  involve 
significant  amounts  of  driving  under 
transient  operation.  Even  Regional 
vocational  vehicles  have  20  percent  of 
their  composite  score  based  on  the 
transient  test  cycle.  The  three  categories 
of  transmission  improvements  the 
agencies  proposed  to  consider  as  part  of 
a  compliance  path  used  to  determine 
standard  stringency  were  driveline 
optimization,  architectural 
improvements,  and  hybrid  powertrain 
systems.  As  a  result  of  comments  and 
enhanced  capabilities  of  GEM,  we  are 
adopting  standards  based  on 
performance  of  a  revised  set  of 
transmission  technologies.  For  each 
technology,  we  have  adjusted  our 
projected  penetration  rates  where  we 
found  that  comments  provided  a 
persuasive  reason  to  do  so,  and  the 
effectiveness  values  are  all  updated 
according  to  the  current  GEM  over  the 
new  drive  cycle  weightings. 

The  technology  we  described  at 
proposal  as  driveline  integration,  80  FR 
40296,  is  now  defined  as  use  of  an 
advanced  shift  strategy.  At  proposal  the 
agencies  included  shift  strategy, 
aggressive  torque  converter  lockup,  and 
a  high  efficiency  gearbox  among  the 
technologies  defined  as  driveline 
integration  that  would  only  be 
recognized  by  use  of  powertrain  testing. 
We  also  proposed  a  70  percent  adoption 
rate  in  MY  2027  on  the  basis  that  this 
approach  to  improving  fuel  efficiency  is 
highly  cost- effect iveand  technically 
feasible  in  a  wide  range  of  applications, 
and  that  the  additional  lead  time  would 
enable  manufacturers  to  overcome 
barriers  related  to  the  non -integrated 
nature  of  businesses  serving  this  sector. 
We  received  persuasive  comments  from 
manufacturers  emphasizing  the 
diversity  of  their  product  lines  and  the 
extent  of  testing  that  would  be  needed 
to  apply  this  technology  to  70  percent 
of  their  sales,  and  as  a  result  we  have 
reduced  our  projected  adoption  rates  for 
this  technology.  The  agencies  continue 
to  believe  that  an  effective  way  to  derive 
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efficiency  improvements  from  a 
transmission  is  by  optimizing  it  with  the 
engine  and  other  driveline  components 
to  balance  both  performance  needs  and 
fuel  savings.  One  example  of  an  engine 
manufacturer  partnering  with  a 
transmission  manufacturer  to  achieve  an 
optimized  driveline  is  the 
SmartAdvantage  powertrain.412  The 
agencies  project  transmission  shift 
strategies,  including  those  that  make  use 
of  enhanced  communication  between 
engine  and  driveline,  can  yield 
efficiency  improvements  ranging  from 
three  percent  for  Regional  vehicles  to 
nearly  six  percent  for  Urban  vehicles, 
using  engineering  calculations  (see  R1A 
2.9.3. 1 )  to  estimate  the  benefits  that  can 
be  demonstrated  over  the  powertrain 
test.  We  received  comment  that  we  had 
poorly  defined  the  technology  that  can 
bring  about  improvements  related  to 
drive  line  integration.  In  considering  the 
comments  and  available  information, 
we  believe  it  is  reasonable  to  project 
that  transmissions  may  feature 
advanced  shift  strategies  where  they 
make  use  of  an  additional  sensor  to 
improve  fuel  efficiency  such  as  by 
detecting  payload  or  road  grade.  See 
Section  V.D.(1 )  and  the  Ri  A  Chapter  3.6 
for  a  discussion  of  the  powertrain  test 
procedure. 

The  agencies  have  revised  the  GEM 
simulation  tool  to  recognize  additional 
transmission  technologies  beyond  what 
was  possible  at  the  time  of  proposal.  We 
are  adopting  a  transmission  efficiency 
test  to  recognize  improved  mechanical 
gear  efficiency  and  reduced 
transmission  friction,  where  the  test 
results  can  be  submitted  as  GEM  inputs 
to  override  the  default  efficiency  values. 
Because  this  test  can  be  conducted  with 
a  bare  transmission  without  needing  to 
be  paired  with  an  engine,  each  test  will 
be  valid  for  a  much  broader  range  of 
vehicle  configurations  than  for  a 
powertrain  test.  The  agencies  project 
vehicle  fuel  efficiency  can  be  improved 
by  up  to  one  percent  from  improved 
transmission  gear  efficiency,  which  we 
are  projecting  to  be  the  same  during 
each  of  the  driving  cycles  and  zero 
while  idling.  RI  A  2.9.3. 1 .1 .  Actual  test 
results  are  likely  to  show  that  some 
gears  have  more  room  for  improvement 
than  others,  especially  where  a  direct 
drive  gear  is  already  highly  efficient. 
Commenters  requested  that  the 
minimum  torque  converter  lockup  gear 
be  enabled  as  a  GEM  input  without 
requiring  powertrain  testing.  In 
response,  final  GEM  also  requires  an 
input  field  for  torque  converter  lockup 
gear.  The  baseline  configurations  with 


412  See  Cummins-Eatonpartnersh ip  at  http:// 
smartadvantagepowertrain  .com/. 


automatic  transmissions  were  run  in 
GEM  using  lockup  in  third  gear.  The 
agencies  project  vehicle  fuel  efficiency 
can  be  improved  up  to  three  percent  on 
a  cycle  average  for  torque  converter 
lockup  in  first  gear.  RI  A  2.9. 3.1 .1 .  Using 
the  library  of  agency  transmission  files, 
GEM  gives  a  different  effectiveness 
value  in  every  subcategory,  because  this 
is  influenced  by  the  gear  ratios,  drive 
cycle,  and  torque  converter 
specifications.  Manufacturers  will 
obtain  slightly  different  results  with 
their  own  driveline  specifications.  The 
Ri  A  at  Chapter  2.9.3. 1  includes  a  table 
that  summarizes  the  various 
effectiveness  values  for  different  types 
of  transmission  improvements. 

Although  not  factored  into  our 
stringency  calculations,  other  non- 
hybrid  transmission  technologies  that 
can  also  be  recognized  by  powertrain 
testing  include  use  of  architectures  not 
recognized  by  GEM  such  as  dual  clutch 
systems,  and  designs  with  reduced 
parasitic  losses. 

Most  vocational  vehicles  currently 
use  torque  converter  automatic 
transmissions  (AT),  especially  in 
Classes  2b-6.  Automatic  transmissions 
offer  acceleration  benefits  over  drive 
cycles  with  frequent  stops,  which  can 
enhance  productivity.  With  the 
diversity  of  vocational  vehicles  and 
drive  cycles,  other  kinds  of  transmission 
architectures  can  meet  customer  needs, 
including  automated  manual 
transmissions  (AMT),  dual  clutch 
transmissions  (DCT),  as  well  as  manual 
transmissions  (MT).413  As  at  proposal, 
dual  clutch  transmissions  are  simulated 
as  AMT’s  in  GEM.  A  manufacturer  may 
elect  to  conduct  powertrain  testing  to 
obtain  specific  improvements  for  use  of 
a  DCT.  The  RI  A  Chapter  4  explains  the 
EPA  default  shift  strategy  and  the  losses 
associated  with  each  transmission  type, 
and  discusses  changes  that  have  been 
made  since  proposal.  Although  the 
representation  of  transmissions  has 
improved  since  proposal,  the 
differences  between  AT  and  AMT  are 
too  difficult  to  isolate  for  purposes  of 
figuring  this  into  our  stringency 
calculations.  Although  we  expect 
manufacturers  to  have  a  reasonable 
model  of  transmission  behavior  for 
certification  purposes,  we  could  not 
estimate  relative  improvement  values 
between  AT  and  AMT  for  vocational 
vehicles  using  any  defensible  estimation 
method.  The  agencies  have  not  been 
able  to  obtain  conclusive  data  that  could 
support  a  final  vocational  vehicle 


413  See  http://www.truckinginfo.com/channel/ 
equipmen  t/article/story/201 4/1 0/201 5-medi  um- 
duty-trucks-the-veh  icles-a  n  d-tren  ds-to-look-for/ 
page/3.aspx  (downioaded  November  2014). 


standard,  in  any  subcategory,  predicated 
on  adoption  of  an  AMT  or  DCT  with  a 
predictable  level  of  improvement  over 
an  AT.  As  a  result,  the  only 
architectural  changes  on  which  the  final 
vocational  vehicle  standards  are  based 
are  increasing  the  number  of  gears  and 
automation  compared  with  a  manual 
transmission. 

The  benefit  of  adding  more  gears 
varies  depending  on  whether  the  gears 
are  added  in  the  range  where  most 
operation  occurs.  The  Tl  AX  2009  report 
projected  that  8-speedtransmissions 
could  incrementally  reduce  fuel 
consumption  by  2  to  3  percent  over  a  6- 
speed  automatic  transmission,  for  Class 
3-6  box  and  bucket  trucks,  refuse 
haulers,  and  transit  buses.414  We  have 
run  GEM  simulations  comparing  5- 
speed,  6 -speed, 7 -speed, and  8 -speed 
automatic  transmissions  where  some 
cases  hold  the  total  spread  constant, 
some  hold  the  high  end  ratio  constant, 
and  some  hold  the  low-endratio 
constant,  where  all  cases  use  a  third 
gear  lockup  and  axle  ratios  are  held 
constant.  We  have  observed  mixed 
results,  with  some  improvements  over 
the  highway  cruise  cycles  as  high  as  six 
percent,  and  some  cases  where 
additional  gears  increased  fuel 
consumption.  As  proposed,  we  are 
allowing  GEM  to  determine  the 
improvement,  where  manufacturers  will 
enter  the  number  of  gears  and  gear  ratios 
and  the  model  will  simulate  the 
efficiency  over  the  applicable  test  cycle. 
The  agencies  have  revised  GEM  based 
on  comment,  and  we  are  confident  that 
it  fairly  represents  the  fuel  efficiency  of 
transmissions  with  different  gear  ratios. 
Consistent  with  literature  values,  we  are 
using  engineering  calculations  to 
estimate  that  two  extra  gears  has  an 
effectiveness  of  one  percent 
improvement  during  transient  driving 
and  two  percent  improvement  during 
highway  driving.  Weighting  these 
improvements  using  our  final  composite 
duty  cycles  (zero  improvement  at  idle), 
for  purposes  of  setting  stringency,  we 
are  conservatively  estimating  that 
adding  two  gears  will  improve 
vocational  vehicle  efficiency  between 
0.9  and  1.7  percent. 

The  final  Phase  2  GEM  has  been 
calibrated  to  reflect  a  fixed  two  percent 
difference  between  manual 
transmissionsand  automated 
transmissions  during  the  driving  cycles 
(zero  at  idle).  As  in  the  HHD  Regional 
subcategory  baseline,  manual 
transmissionssimulated  in  GEM 
perform  two  percent  worse  than 
similarly -gearedAMT.  This  fixed 


414  See  Tl  AX  2009,  Table  4-48. 
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improvement  is  discussed  further  in  the 
R1A  Chapter  2.4. 

Hybrid  powertrain  systems  are 
included  under  transmission 
technologies  because,  depending  on  the 
design  and  degree  of  hybridization,  they 
may  either  replace  a  conventional 
transmission  or  be  deeply  integrated 
with  a  conventional  transmission. 
Further,  these  systems  are  often 
manufactured  by  companies  that  also 
manufacture  conventional 
transmissions. 

The  agencies  are  including  hybrid 
powertrains  as  a  technology  on  which 
some  of  the  vocational  vehicle  standards 
are  predicated.  We  proposed  ten  percent 
overall  adoption  of  strong  hybrids  by 
MY  2027,  which  meant  approximately 
18  percent  adoption  in  the 
Multipurpose  and  Urban  subcategories 
in  that  model  year.  80  FR  40297.  We 
received  extensive  comments  on  the 
ability  of  the  vocational  vehicle  market 
to  adopt  hybrid  drivetrains.  EDF  and 
Parker  both  highlighted  the  successful 
demonstrations  of  Parker  hydraulic 
hybrids  for  refuse  applications  with 
effectiveness  near  40  percent  over  refuse 
duty  cycles.  Autocar  commented  that  a 
significant  portion  of  their  refuse  truck 
sales  have  hydrostatic  hybrid  drives. 
Fleets  such  as  Pepsico  and  the  City  of 
Bloomington  highlighted  that  they  are 
actively  purchasing  hybrids.  ATA  and 
UPS  commented  that  hybrid  technology 
applications  continue  to  be  of  interest  to 
the  trucking  industry,  but  expressed 
concern  over  the  high  costs  that  can 
deter  uptake  in  the  market.  Eaton 
commented  that  a  combination  of 
factors  is  needed  to  re-ignitethe  hybrid 
business:  lower  battery  costs  and 
increased  efficiency  of  the  hybrid 
systems  for  Class  6-8,  lower  cost  mild 
hybrid  powertrains  in  Class  3-5,  and 
continued  regulatory  pull.  Eaton  says 
the  hybrid  market  is  still  very  fragile 
and  they  do  not  see  market  conditions 
improving  for  hybrid  commercial 
vehicles  except  for  a  few  mild  hybrids. 
Securing  America’s  Future  Energy  and 
ACEEE  also  commented  in  favor  of 
including  mild  hybrids  as  part  of  the 
vocational  vehicle  compliance  package. 

After  considering  all  these  comments, 
we  agree  with  commenters  that  mild 
hybrids  are  more  likely  than  strong 
hybrids  to  succeed  initially  in  the 
vocational  sector,  especially  outside  of 
the  bus  market.  We  are  projecting 
adoption  of  two  types  of  mild  hybrids, 
defined  using  system  parameters  based 
on  actual  systems  commercially 
available  in  the  market  today.415  NTEA 


415  For  example,  see  XL  Hybrids  at  http://www. 
xl  hybrids,  co  m/con  ten  t /assets/ Up  loads/XL- 
BoxTruck-US-FLY-8.5x11-0519-LR.pdf,  and 


and  the  Green  Truck  Association  both 
commented  that  a  common  way  that 
today’s  hybrids  are  installed  is  by 
secondary  or  intermediate 
manufacturers.  We  have  taken  this  into 
consideration  by  assuming  that  some 
mild  hybrid  systems  will  be  integrated 
with  an  engine  sufficient  to  enable  use 
of  an  engine  stop -startfeatu re,  while 
some  mild  hybrids  will  not  be 
integrated  and  these  “bolt -on ’’systems 
will  only  provide  transient  benefits 
related  to  regenerative  braking. 

Allison  believes  that  hybrid  vehicles 
should  be  certified  on  a  duty  cycle  on 
the  same  basis  as  non  -  hybridvehicles 
because  the  vehicles  must  perform  the 
same  work  regardless  of  the  powertrain 
technology.  We  agree  and  the  Phase  2 
test  cycles  are  the  same  for  conventional 
and  hybrid  drivelines.  The  Sierra  Club 
asked  the  agencies  to  consider  real 
world  duty  cycle  data  to  account  for  the 
effectiveness  of  hybrids  for  vocational 
vehicles.  Allison  says  investments  for 
heavy -dutyhybrids  will  be  made  by 
component  suppliers,  not  by  the  vehicle 
manufacturers.  The  battery,  inverter, 
and  motor  suppliers  must  make 
investments  in  addition  to  the  system 
supplier.  In  this  regard — for  a  small 
market  like  the  heavy -dutyhybrids — a 
significant  investment,  under  current 
conditions,  are  seen  as  risky  and 
unlikely  to  occur  according  to  Allison. 
Allison  commented  that  even  though 
the  transit  bus  industry  has  had 
commercially  available  hybrids  for  over 
a  decade,  the  adoption  rate  of  hybrids  in 
the  U.S.  transit  bus  market  is  only  13.2 
percent  and  that  to  achieve  an  overall  5 
percent  adoption  rate  of  hybrid 
technology,  the  economics  of  the  hybrid 
ownership  would  have  to  substantially 
change  over  the  period  of  time  covered 
by  this  rulemaking.  In  light  of  these 
concerns,  we  have  adjusted  our 
projected  adoption  rates  of  hybrid 
technology  as  described  below  in 
Section  V.C.(2)(b)(i). 

We  also  have  reconsidered  our 
effectiveness  estimation  method  as  a 
result  of  comments,  instead  of  relying 
on  previously  published  road  tests  over 
varying  drive  cycles,  we  are  applying 
engineering  calculations  to  account  for 
defined  hybrid  system  capacities  and 
inefficiencies  over  our  certification  test 
cycle.  We  are  using  a  spreadsheet  model 
that  calculates  the  recovered  energy  of 
a  hybrid  system  using  road  loads  of  the 
default  baseline  GEM  vehicles  over  the 
ARB  Transient  test  cycle.  See  RIA 
Chapter  2.9.3. 1 .3  to  read  more  about  the 
assumed  motor  and  battery  capacity, 
swing  in  the  state  of  charge,  and  system 


Crosspoint  Kinetics  at  http://crosspointkinetics. 
com /mem  bers/kinetics-hybri  d-partn  ers/. 


inefficiencies.  The  effectiveness  is 
assumed  (conservatively)  to  be  zero  for 
the  highway  cruise  cycles  to  obtain  the 
projected  cycle- weightedeffectiveness. 
For  the  non  -  integratedmodels,  the  same 
system  was  assessed  for  all  weight 
classes  (not  scaled  up  for  heavier 
vehicles);  however,  for  the  integrated 
models  with  stop-startwe  have  scaled 
up  the  system  specifications  to  account 
for  the  larger  road  loads,  to  ensure  the 
projected  effectiveness  is  not  decreased 
for  systems  on  heavier  vehicles  relative 
to  that  projected  for  lighter  vehicles. 

For  the  non-integratedmild  hybrids, 
we  are  estimating  an  eight  to  13  percent 
fuel  efficiency  improvement  as 
measured  over  the  powertrain  test, 
depending  on  the  duty  cycle  (i.e.  Multi  - 
purpose  or  Urban)  in  GEM  for  the 
applicable  subcategory.  See  RIA  2.9. 3.1. 
For  the  integrated  mild  hybrids,  we 
have  combined  the  effectiveness 
calculated  for  the  scaled -upmi Id  hybrid 
system  with  the  effectiveness  of  stop - 
start,  described  below,  id.  2.9.3. 1.  These 
combined  effectiveness  values  range 
from  18  to  21  percent  efficiency 
improvement,  depending  on  the  duty 
cycle  (i.e.  Multi  -purposeor  Urban). 

Even  though  the  actual  improvement 
from  hybrids  in  Phase  2  will  be 
evaluated  using  the  powertrain  test, 
because  the  model  uses  the  same 
vehicle  test  cycle  and  conservative 
estimates  of  realistic  configurations,  the 
agencies  have  concluded  it  is  reasonable 
to  use  these  spreadsheet- basedesti mates 
as  a  basis  for  setting  stringency  in  the 
final  rules. 

Based  on  the  public  comments  from 
hybrid  suppliers  and  other  innovators 
providing  evidence  of  hybrid  systems  in 
the  market  today  ranging  from 
prototypes  to  commercialized,  the 
agencies  believe  the  Phase  2  rulemaking 
timeframes  will  offer  sufficient  lead 
time  to  develop,  demonstrate,  and 
conduct  reliability  testing  for  hybrid 
technologies  to  enable  market  adoptions 
in  the  range  that  we  are  projecting  for 
the  final  rules. 

The  agencies  are  working  to  reduce 
barriers  related  to  hybrid  vehicle 
certification.  In  Phase  1,  there  is  a 
significant  burden  associated  with  the 
optional  test  for  demonstrating  the  GHG 
and  fuel  efficiency  performance  of 
vehicles  with  hybrid  powertrain 
systems.  If  manufacturers  wish  to  earn 
Phase  1  credit  for  a  hybrid,  they  must 
obtain  a  conventional  vehicle  that  is 
identical  to  the  hybrid  vehicle  in  every 
way  except  the  transmission,  test  both, 
and  compare  the  results.416  In  Phase  2, 


416  See  test  procedures  at  40  CFR  1037.555.  in 
Phase  1,  evaluation  of  hybrid  powertrain  systems  is 

Continued 
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manufacturers  will  conduct  powertrain 
testing  on  the  hybrid  system  itself,  and 
the  results  of  that  testing  will  become 
inputs  to  GEM  for  simulation  of  the 
non-powertrainfeatures  of  the  hybrid 
vehicle,  removing  a  significant  test 
burden.  We  will  continue  to  work  with 
hybrid  suppliers  and  manufacturers  to 
address  other  test  burden  issues, 
including  test  procedures  to  determine 
a  balanced  state  of  charge  and  number 
of  default  configurations  needed  for  the 
cycle  average  map. 

Hybrid  manufacturers  commented 
that  meeting  the  on-boarddiagnostic 
requirements  for  criteria  pollutant 
engine  certification  continues  to  be  a 
potential  impediment  to  adoption  of 
hybrid  systems.  See  Section  X1II.A.1  for 
a  discussion  of  regulatory  changes  to 
reduce  the  non-GHGcertification 
burden  for  engines  paired  with  hybrid 
powertrain  systems.  The  agencies  have 
also  received  comments  on  a  letter  from 
the  California  Air  Resources  Board 
requesting  consideration  of 
supplemental  NOx  testing  of  hybrids.417 
Allison  provided  comment  on  CARB’s 
recommendations,  noting  that  it  is  not 
possible  to  draw  conclusions  about 
hybrid  vehicles  compared  with 
conventional  vehicles  using  the  method 
recommended  by  CARB.  Allison 
suggests  that  EPA  gather  additional  data 
and  conduct  a  future  analysis  based  on 
data  from  both  low-kineticintensity  and 
high  kinetic  intensity  vehicles.  In  the 
final  Phase  2  program,  NOx  emissions 
will  be  measured  and  reported  as  a  part 
of  powertrain  testing.  This  will  allow 
EPA  to  monitor  NOx  performance  and 
identify  potential  problems  long  before 
sales  increase  to  a  point  at  which 
significant  in-useimpacts  could  occur. 
The  information  collected  will  also  be 
used  to  inform  EPA  as  to  the  merits  of 
future  rulemaking.  However,  EPA 
believes  that  finalizing  the  approach 
recommended  at  this  time  could 
represent  an  undue  burden  for  this 
emerging  technology. 

Based  on  comments  received  and 
stakeholder  outreach,  we  have  reason  to 
believe  that  some  custom  chassis 
manufacturers  are  better  positioned  than 
others  to  adopt  transmission  technology 
to  improve  fuel  efficiency.  Most  have 
little  or  no  in-houseresearch  capacity, 
and  purchase  off-the-shelf 
transmissions.  Some,  such  as  Gillig  and 
Autocar,  have  partnered  with  suppliers 
to  successfully  implement  hybrids  on 


an  option  for  which  advanced  technology  credits 
are  available. 

417  California  Air  Resources  Board.  Letter  from 
M  ichael  Carter  to  Matthew  Spears  dated  December 
29,  2014.  CARB  Request  for  Supplemental  NOx 
Emission  Check  for  Hybrid  Vehicles.  Docket  EPA- 
H  A-O  AR-20 1 4-0827. 


their  vehicles.  Some  bus  chassis 
manufacturers  are  exploring  the  benefits 
of  applying  transmissions  with 
additional  gears.  In  real  world  driving, 
vehicles  with  a  lot  of  transient 
operation,  including  custom  chassis, 
can  see  real  fuel  savings  from  adoption 
of  improved  transmissions,  including 
those  with  more  efficient  gears  and 
advanced  shift  strategies.  We  expect  that 
suppliers  will  continue  to  develop 
improved  transmissions  for  vocational 
vehicles  including  some  custom  chassis, 
and  that  manufacturers  will  continue  to 
select  transmissions  that  deliver  reliable 
products  to  fuel-consciouscustomers. 
Specifically,  we  believe  that  bus 
manufacturers  will  continue  to  have 
choices  of  competing  products  that  offer 
performance  characteristics  that 
improve  over  time.  Below  in  V.C.(2)(b) 
we  discuss  the  reasons  why  we  believe 
that  a  final  Phase  2  program  that  is 
largely  blind  to  these  transmission- 
based  improvements  for  custom  chassis 
will  avoid  adverse  unintended 
consequences. 

(ii)  Axles 

The  agencies  are  predicating  part  of 
the  stringency  of  the  final  vocational 
vehicle  standards  on  performance  of 
two  types  of  axle  technologies.  The  first 
is  advanced  low  friction  axle  lubricants 
and  efficiency  as  demonstrated  using 
the  separate  axle  test  procedure 
described  in  the  RIA  Chapter  3.8  and  40 
CFR  1037.560.  The  agencies  received 
adverse  comment  on  the  proposal  to 
assign  a  fixed  0.5  percent  improvement 
for  this  technology.  In  consideration  of 
comments,  the  agencies  are  instead 
assigning  default  axle  efficiencies  to  all 
vocational  vehicles.  Manufacturers  may 
submit  test  data  to  over-rideaxie 
efficiency  values  in  GEM.  Our  cost 
analysisfor  the  final  rulemaking 
includes  maintenance  costs  of  replacing 
axle  lubricants  on  a  periodic  basis.  See 
the  RIA  Chapter  7.1 .3.  Based  on 
supplier  information,  some  advanced 
lubricants  have  a  longer  drain  interval 
than  traditional  lubricants.  We  are 
estimating  the  axle  lubricating  costs  for 
H HD  to  be  the  same  as  for  tractors  since 
those  vehicles  likewise  typically  have 
three  axles.  However,  for  LHD  and  MHD 
vocational  vehicles,  we  scaled  down  the 
cost  of  this  technology  to  reflect  the 
presence  of  a  single  rear  axle.  We  expect 
that  improved  axle  efficiency  is 
technically  feasible  on  all  vocational 
vehicles  including  custom  chassis. 
However,  it’s  likely  that  axle  suppliers 
may  be  more  likely  to  invest  in  design 
and  lubrication  improvements  for  high 
sales  volume  products,  such  as  axles 
that  can  serve  both  tractor  and 
vocational  markets.  Further,  to  the 


extent  that  extreme  duty  cycles  require 
lubricants  with  special  performance 
features,  it’s  likely  that  the  most 
advanced  low-frictionlubricants  may 
not  be  feasible  for  some  custom  chassis 
such  as  refuse  trucks. 

The  second  axle  technology  applies 
only  for  HHD  vocational  vehicles, 
which  typically  are  built  with  two  rear 
axles.  Part  time  6x2  configuration  or 
axle  disconnect  is  a  design  that  enables 
one  of  the  rear  axles  to  temporarily 
disconnect  or  otherwise  behave  as  if  it’s 
a  non-drivenaxle.  The  agencies 
proposed  to  base  the  HHD  vocational 
vehicle  standard  on  some  use  of  both 
part  time  and  full  time  6x2  axles.  The 
agencies  received  adverse  comment  on 
the  application  of  the  permanent  6x2 
configuration  for  vocational  vehicles. 
The  disconnect  configuration  is  one  that 
keeps  both  drive  axles  engaged  only 
during  some  types  of  vehicle  operation, 
such  as  when  operating  at  construction 
sites  or  in  transient  driving  where 
traction  especially  for  acceleration  is 
vital,  instead  of  calculating  a  fixed 
improvement  as  at  proposal,  the 
agencies  have  refined  GEM  to  recognize 
this  configuration  as  an  input,  and  the 
benefit  will  be  actively  simulated  over 
the  applicable  drive  cycle.  Effectiveness 
based  on  simulations  with  EPA  axle 
files  is  projected  to  be  as  much  as  one 
percent  for  HHD  Regional  vehicles. 
Further  information  about  this 
technology  is  provided  in  RIA  Chapter 
2.4.5.  The  feasibility  of  this  technology 
depends  on  whether  the  baseline  axle 
configuration  is  a  6x4  and  whether  the 
vehicle  is  likely  to  spend  significant 
amounts  of  time  on  the  highway.  For 
vocational  vehicles,  this  is  largely 
limited  to  Regional  and  Multipurpose 
HHD  veh icles.  To  the  extent  that  any 
motor  homes  and  coach  buses  with 
GVWR  over  33,000  lbs  are  built  with 
two  rear  axles,  this  technology  could  be 
technically  feasible.  However,  because 
these  vehicles  generally  operate  on 
paved  roads  and  may  not  need  the 
traction  of  a  6x4,  a  popular  axle 
configuration  for  these  vehicles  is  a 
permanent  6x2. 

(iii)  Lower  Rolling  Resistance  Tires 

Tires  are  the  second  largest 
contributor  to  energy  losses  of 
vocational  vehicles,  as  found  in  the 
energy  audit  conducted  by  Argonne 
National  Lab.418  The  two  most  helpful 
sources  of  data  in  establishing  the 
projected  vocational  vehicle  tire  rolling 
resistance  levels  for  the  final  Phase  2 
standards  are  the  comments  from  RM  A 
and  actual  certification  data  for  model 


418  See  Argonne  National  Laboratory  2009  report, 
Note  411,  page  91. 
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year  2014.  At  proposal,  we  projected 
that  all  vocational  vehicle  subcategories 
could  achieve  average  steer  tire 
coefficient  of  rolling  resistance  (CRR)  of 
6.4  kg/ton  and  drive  tire  CRR  of  7.0  kg/ 
ton  by  MY  2027.  These  new  data  have 
informed  our  analysis  to  enable  us  to 
differentiate  the  technology  projections 
by  subcategory.  The  RM  A  comments 
included  CRR  values  for  a  wide  range  of 
vocational  vehicle  tires,  for  rim  sizes 
from  17.5  inches  to  24.5  inches,  for 
steer/all  position  tires  as  well  as  drive 
tires.  The  RMA  data,  while  illustrating 
a  range  of  available  tires,  are  not  sales 
weighted.  The  2014  certification  data 
include  actual  production  volumes  for 
each  vehicle  type,  thus  both  steer  and 
drive  tire  population -weighteddata  are 
available  for  emergency  vehicles, 
cement  mixers,  school  buses,  motor 
homes,  coach  buses,  transit  buses,  and 
other  chassis  cabs.  The  certification  data 
are  consistent  with  the  RMA  assessment 
of  the  range  of  tire  CRR  currently 
available.  We  also  agree  with  RM  A’s 
suggestion  to  set  a  future  CRR  level 
where  a  certain  percent  of  current 
products  can  meet  future  GEM  targets. 
We  disagree  with  RMA  that  the  MY 
2027  target  should  be  a  level  that  50 
percent  of  today’s  product  can  meet. 
With  programmatic  averaging,  such  a 
level  would  mean  essentially  no 
improvements  overall  from  tire  rolling 
resistance,  because  today  when 
manufacturers  comply  on  average,  half 
their  tires  are  above  the  target  and  half 
are  below.  Further,  with  Phase  2  GEM 
requiring  many  more  vehicle  inputs 
than  tire  CRR,  manufacturers  have  many 
more  degrees  of  freedom  to  meet  the 
performance  standard  than  they  do  in 
Phase  1.  In  these  final  rules,  the 
agencies  are  generally  projecting 
adoption  of  LRR  tires  in  MY  2027  at 
levels  currently  met  by  25  to  40  percent 
of  today’s  vocational  products,  on  a 
sales-weightedbasis.419  We  are 
differentiating  the  improvement  level  by 
weight  class  and  duty  cycle,  recognizing 
that  heavier  vehicles  designed  for 
highway  use  can  generally  apply  tires 
with  lower  rolling  resistance  than  other 
vehicle  types,  and  will  see  a  greater 
benefit  during  use.  None  of  the  rolling 
resistance  levels  projected  for  adoption 
in  MY  2027  are  lower  than  the  25th 
percentile  of  tire  CRR  on  actual 
vocational  vehicles  sold  in  MY  2014. 
Thus,  we  believe  the  improvements  will 
be  achievable  without  need  to  develop 
new  tires  not  yet  available.  Further 


419  See  memorandum  dated  May  2016  titled, 
Vocational  Vehicle  Tire  Rolling  Resistance 
Certification  Data. 


details  are  presented  in  the  R1A  Chapter 
2.9. 

In  simulation,  the  benefit  of  LRR  tires 
is  reflected  in  GEM  differently  for 
vehicles  of  different  weight  classes  and 
duty  cycles.  Based  on  simulations  using 
the  projected  tire  CRR,  the  agencies 
project  fuel  efficiency  improvements  by 
MY  2027  for  LRR  tires  on  Regional 
vocational  vehicles  between  two  and 
three  percent,  for  Multipurpose  vehicles 
between  one  and  three  percent,  and  for 
Urban  vehicles  up  to  one  percent.  This 
technology  is  also  feasible  on  all  custom 
chassis,  with  similarly  larger 
improvements  feasible  for  coach  buses 
and  motor  homes  with  typically 
regional  drive  cycles,  and  similarly 
smaller  improvements  feasible  for 
school  and  transit  buses,  refuse  trucks, 
and  concrete  mixers  with  typically 
urban  drive  cycles. 

As  proposed,  the  agencies  will 
continue  the  light  truck  (LT)  tire  CRR 
adjustment  factor  that  was  adopted  in 
Phase  1 . 80  FR  40299;  see  general  I y  76 
FR  57172-57174.  In  Phase  1,  the 
agencies  developed  this  adjustment 
factor  by  dividing  the  overall  vocational 
test  average  CRR  of  7.7  by  the  LT 
vocational  average  CRR  of  8.9.  This 
yielded  an  adjustment  factor  of  0.87. 
Because  the  MY  2014  certification  data 
for  LHD  vocational  vehicles  may  have 
included  some  CRR  levels  to  which  this 
adjustment  factor  may  have  already 
been  applied,  and  because  we  did  not 
receive  adverse  comment  on  our 
proposal  to  continue  this,  the  agencies 
have  concluded  that  we  do  not  have  a 
basis  to  discontinue  allowing  the 
measured  CRR  values  for  LT  tires  to  be 
multiplied  by  a  0.87  adjustment  factor 
before  entering  the  values  in  the  GEM 
for  compliance. 

In  Table  V-15,  the  descriptors  1v 
through  5v  refer  to  levels  of  rolling 
resistance  that  have  been  identified 
among  the  population  of  tires  installed 
on  vocational  vehicles  certified  for  MY 
2014.  Each  of  these  levels  is  in 
production  today  and  represents  tires 
that  have  been  fitted  on  a  certified 
vehicle.  The  agencies  have  defined 
these  levels  for  purposes  of  estimating 
the  manufacturing  costs  associated  with 
applying  improved  tire  rolling 
resistance  to  vocational  vehicles.  These 
levels  are  not  applicable  for  estimating 
degrees  of  improvement  or  costs  of  LRR 
tires  on  tractors,  trailers,  or  HD  pickups 
and  vans  as  part  of  this  rulemaking. 
Furthermore,  these  levels  do  not 
represent  the  full  range  of  tire  CRR 
available  for  vocational  vehicles.  There 
are  both  steer  and  drive  tires  on  certified 
vocational  vehicles  today  with  CRR 
ranging  from  5  kg/ton  to  15  kg/ton.  We 
expect  this  full  range  of  tires  will 


continue  to  be  available  in  the  market 
well  into  the  future. 


Table  V-1 5— Defined  Levels  of 
Vocational  Tire  CRR 


Rolling  resistance  level 
descriptor 

Range 

min. 

Range 

max. 

LRR  level  Iv  . 

7.5 

8.1 

LRR  level  2v  . 

7.0 

7.49 

LRR  level  3v  . 

6.6 

6.99 

LRR  level  4v  . 

6.3 

6.59 

LRR  level  5v  . 

5.8 

6.29 

(iv)  Workday  Idle  Reduction 

The  Phase  2  idle  reduction 
technologies  considered  for  vocational 
vehicles  are  those  that  reduce  workday 
idling,  unlike  the  overnight  or  driver 
rest  period  idling  of  sleeper  cab  tractors. 
Idle  reduction  technology  is  one  type  of 
technology  that  is  particularly  duty- 
cycle  dependent.  In  light  of  new 
information,  the  agencies  have  learned 
that  our  proposal  had  mischaracterized 
the  idling  operation  of  vocational 
vehicles,  significantly  underestimating 
the  extent  of  this  mode  of  operation,  and 
incorrectly  calculating  it  using  a  drive 
idle  cycle  when  significant  idling  also 
occurs  while  parked.  As  described 
above  in  Section  V.B.(1),  in  these  final 
rules  we  have  revised  our  test  cycles  to 
better  reflect  real  world  idle  operation, 
including  both  parked  idle  and  drive 
idle  test  conditions.  At  proposal,  we 
identified  two  types  of  idle  reduction 
technologies  to  reduce  workday  idle 
emissions  and  fuel  consumption  for 
vocational  vehicles:  neutral  idle  and 
stop -start. After  considering  the  new 
duty  cycle  information  and  the  many 
comments  received,  we  are  basing  our 
final  vocational  vehicle  standards  in 
part  on  the  performance  of  three  types 
of  workday  idle  reduction  technologies: 
neutral  idle,  stop -start, and  automatic 
engine  shutdown;  which  we  believe  are 
effective,  feasible,  and  cost -effective, as 
discussed  further  in  this  section. 

Neutral  idle  is  essentially  a 
transmission  technology,  but  it  also 
requires  a  compatible  engine 
calibration.  Torque  converter  automatic 
transmissions  traditionally  place  a  load 
on  engines  when  a  vehicle  applies  the 
brake  while  in  drive,  which  we  call  curb 
idle  transmission  torque  (CITT).  When 
an  engine  is  paired  with  a  manual  or 
automated  manual  transmission,  the 
CITT  is  naturally  lower  than  when 
paired  with  an  automatic,  as  a  clutch 
disengagement  must  occur  for  the 
vehicle  to  stop  without  stalling  the 
engine.  We  did  not  receive  adverse 
comment  on  our  proposal  to  include 
this  technology  in  our  standard -setting 
for  vocational  vehicles.  The  engineering 
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required  to  program  sensors  to  detect 
the  brake  position  and  vehicle  speed, 
and  enable  a  smooth  re-engagement 
when  the  brake  pedal  is  released  makes 
this  a  relatively  low  complexity 
technology  that  can  be  deployed 
broadly.  Navistar  commented  that  idle 
reduction  strategies  must  have  sufficient 
engine,  aftertreatment  and  occupant 
protections  in  place  such  that  any  fuel 
cost  savings  are  a  net  benefit  for  the 
owner/operator  without  compromising 
safety.  We  agree,  and  for  neutral  idle  we 
believe  an  example  of  an  allowable 
override  is  if  a  vehicle  is  stopped  on  a 
hill.  Skilled  drivers  operating  manual 
transmissions  can  safely  engage  a 
forward  gear  from  neutral  when  stopped 
on  upslopes  with  minimal  roll-back. 
With  an  AT,  the  vehicle’s  computer 
would  need  to  handle  such  situations 
automatically.  In  addition,  engagement 
of  the  PTO  while  driving  will  be  an 
allowable  over- ridecondition.  in  the 
Phase  2  certification  process, 
transmission  suppliers  will  attest 
whether  the  transmission  has  this 
feature  present  and  active,  and 
certifying  entities  will  be  able  to  enter 
Yes  or  No  as  a  GEM  input  for  the 
applicable  field.  The  effectiveness  of 
this  technology  will  be  calculated  using 
data  points  collected  during  the  engine 
test,  and  the  appropriate  fueling  over 
the  drive  idle  cycle  and  the  transient 
cycle  will  be  used.  Based  on  GEM 
simulations  using  the  final  vocational 
vehicle  test  cycles,  the  agencies  project 
neutral  idle  to  provide  fuel  efficiency 
improvements  up  to  seven  percent  for 
diesel  vehicles,  and  up  to  two  percent 
for  gasoline  vehicles,  depending  on  the 
regulatory  subcategory.420  The  lesser 
effectiveness  for  gasoline  vehicles  is  due 
to  lower  curb  idle  transmission  torque 
present  in  the  baseline  configurations 
for  gasoline  than  the  diesel  vehicles,  as 
documented  in  theSwR!  report.421 

Neutral  idle  may  be  programmed  on 
any  automatic  transmission,  and  can 
reasonably  be  applied  for  vocational 
vehicles  where  this  feature  would  not 
frequently  encounter  an  over-ride 
condition.  Vehicles  with  high  PTO 
operation  can  apply  this  technology, 
although  they  would  see  reduced 
effectiveness  in  use. 

Automatic  engine  shutdown  (AES)  is 
an  engine  technology  that  is  widely 
available  in  the  market  today,  but  has 
seen  more  adoption  in  the  tractor 
market  than  for  vocational  vehicles. 
Although  we  did  not  propose  to  include 
this  technology,  we  received  many 


420  See  spreadsheet  file  dated  July  2016  titled, 
“FRM-VocationaS -Standards_GEMpostprocess.xls”. 
See  EPA-HQ-OAR-201 4-0827. 

421  See  Reinhart  2015,  Note  345  above. 


comments  suggesting  this  would  be 
appropriate.  Some  commenters  may 
have  conflated  the  concept  of  stop -start 
with  AES,  such  as  a  comment  we 
received  asking  us  to  consider  the  on¬ 
board  need  to  power  accessories  while 
the  vehicle  is  in  stationary  mode.  We 
believe  that  automatic  engine  shutdown 
is  effective  and  feasible  for  many 
different  types  of  vehicles,  depending 
on  how  significant  a  portion  of  the  work 
day  is  spent  while  parked.  Most  truck 
operators  are  aware  of  the  cost  of  fuel 
consumed  while  idling,  and 
importantly,  the  wear  on  the  engine  due 
to  idling.  Engine  manufacturers  caution 
owners  to  monitor  the  extent  of  idling 
that  occurs  for  each  work  truck  and  to 
reduce  the  oil  change  interval  if  the  idle 
time  exceeds  ten  percent  of  the  work 
day.422  Accordingly,  many  utility  truck 
operators  track  their  oil  change  intervals 
in  engine  hours  rather  than  in  miles. 

NTEA  provided  the  agencies  with  a 
report  with  survey  results  on  which 
work  truck  fleets  are  adopting  AES  with 
backup  power,  and  their  reasons  for 
doing  so.423  The  most  common  reason 
given  in  the  survey  is  to  allow  an  engine 
to  shut  down  and  still  have  vehicle 
power  available  to  run  flashing  safety 
lights.  Some  vocational  vehicles  also 
need  to  conduct  work  using  a  power 
take-off(PTO)  while  stationary  for 
hours,  such  as  on  a  boom  truck.  The 
agencies  are  adopting  an  allowable  AES 
over-ridefor  PTO  use.  Technologies  that 
can  reduce  fuel  consumption  during 
this  type  of  high  -  loadidle  are  discussed 
below  in  V.C.(1  )(c)(iii).  We  are  also 
adopting  an  allowable  AES  over-rideif 
the  battery  state  of  charge  drops  below 
a  safe  threshold.  This  would  ensure 
there  is  sufficient  power  to  operate  any 
engine-offaccessories  up  to  a  point 
where  the  battery  capacity  has  reached 
a  critical  point.  Where  a  vocational 
vehicle  has  such  extensive  stationary 
accessory  demands  that  an  auxiliary 
power  source  is  impractical  or  that  an 
over-ridecondition  would  be 
experienced  frequently,  we  would  not 
consider  AES  to  be  feasible.  In  the  Phase 
2  certification  process,  engine  suppliers 
will  attest  whether  this  feature  is 
present  and  tam per -proof, and  certifying 
entities  will  be  able  to  enter  Yes  or  No 
as  a  GEM  input  for  the  applicable 
field  424  As  with  neutral  idle  described 


422  See  Ford  powerstroke  guide  at  https:// 
www.  fleet,  ford.com/truckbbas/non-html/ 
DeiselTips/DLSI DLETIMESS.pdf  (accessed  March 
2016);  see  also  Cummins  maintenance  schedule, 
available  at  http://www.cumminsbridgeway.com/ 
pdf/parts/Recom  m  en  ded_Main  tenan  ce_ 
Scheduie.pdf  (accessed  March  2016). 

423  NTEA,  2015  Work  Truck  Electrification  and 
Idle  Management  Study. 

424  We  will  consider  non -tamper- prooAES  as  off- 
cycle  technologies  for  a  lesser  credit. 


above,  the  effectiveness  of  AES  will  be 
calculated  in  GEM  using  data  obtained 
through  engine  testing.  The  appropriate 
data  points  over  the  parked  idle  cycle 
will  be  used  for  calculating  the  fueling. 
Based  on  GEM  simulations  using  the 
final  vocational  vehicle  test  cycles,  the 
agencies  project  AES  to  provide  fuel 
efficiency  improvements  ranging  from 
one  to  seven  percent,  depending  on  the 
regulatory  subcategory. 

The  agencies  proposed  to  predicate 
the  vocational  vehicle  standards  in  part 
on  70  percent  adoption  of  stop -start in 
MY  2027.  We  received  numerous 
comments  from  manufacturers  and 
suppliers  with  concerns  about  all 
aspects  of  this  technology,  including  its 
feasibility,  its  effectiveness,  and  the  lead 
time  to  make  it  commercially  available. 
As  discussed  above,  our  assessment  of 
workday  idle  reduction  technologies  has 
been  refined  since  proposal,  and  part  of 
this  refinement  includes  less  reliance  on 
adoption  of  stop-startthan  at  proposal. 

Stop-startisa  technology  that  requires 
an  integration  between  engine  and 
vehicle  systems,  and  is  seeing 
increasing  acceptance  in  today’s 
passenger  vehicle  market.  The  agencies 
are  aware  that  for  a  vocational  vehicle’s 
engine  to  turn  off  during  workday 
driving  conditions,  there  must  be  a 
minimal  reserve  source  of  energy  to 
maintain  engine- protectionand  safety 
functions  such  as  power  steering, 
transmission  pressure,  engine 
lubrication  and  cooling,  among  others. 
As  such,  stop-startsystems  can  be 
viewed  as  having  a  place  on  the  low  - 
cost  end  of  the  hybridization 
continuum.  Effenco  commented  that  a 
minimum  of  additional  hardware  is 
required  to  deliver  enough  power  to 
frequently  and  seamlessly  restart  a  large 
engine  as  well  as  to  keep  accessories 
and  equipment  operational  with  the 
engine  turned  off.  Navistar  commented 
persuasively  that  coking  can  occur  if  the 
cooling  and  lubricating  oil  is  removed. 
The  agencies  therefore  would  consider 
electrified  water  and  oil  pumps  to  be 
part  of  the  stop -starttechnology 
package.  However,  we  must  be  clear  to 
distinguish  this  technology  from  the 
AES  described  above.  Stop -start 
technologies  will  be  recognized  only 
over  the  drive  idle  cycle  and  the 
transient  cycle  in  GEM,  not  the  parked 
idle  cycle  (whereas  AES  is  recognized 
only  over  the  parked  idle  cycle). 
Accordingly,  the  purpose  of  the 
additional  hardware  is  to  protect  the 
engine  for  short  duration  stops  such  as 
at  traffic  lights,  not  to  power  accessories 
while  the  vehicle  is  parked. 

Volvo  commented  that  stop -start is 
not  feasible  for  HHD  engines  (generally 
1 1 L  and  larger),  and  claims  engine 
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development  costs  will  be  very  high 
since  stop -startcycling  tests  can  only  be 
accelerated  by  a  limited  amount  before 
the  failure  mechanisms  are  altered. 
However,  their  objections  relate  more  to 
the  chal  lenges  of  stop  -startfor  H  H  D 
engines  and  do  not  actually  show  the 
technology  to  be  infeasible.  Although 
we  disagree  with  Volvo  that  stop-startis 
infeasible  for  H  HD  engines,  we 
understand  it  may  require  more 
development  time  and  cost  than  for 
engines  in  lighter  vehicles.  It’s  possible 
that  some  time  may  be  needed  for 
development  work  where  manufacturers 
elect  to  shift  away  from  reliance  on 
batteries  for  starting  the  engine  and 
begin  to  rely  instead  on  uitracapacitors, 
which  do  not  have  the  same  problems 
with  cold  weather  operation  and  long 
term  fatigue  as  do  batteries.425  Volvo 
and  EM  A  commented  that  main  and  rod 
bearings  as  well  as  other  bearing 
surfaces  would  need  to  be  strengthened 
and  improvements  may  be  needed  for 
starters  and  lubrication  systems.  We 
agree  with  commenters  that  this  type  of 
development  work  would  likely  be  part 
of  bringing  this  technology  to  the 
vocational  vehicle  market,  and  thus  we 
have  included  costs  for  upgrades  similar 
to  those  described  for  all  sizes  of 
engines,  not  just  those  over  1 1  L_  In  the 
event  that  an  engine  manufacturer  needs 
to  delay  adoption  of  stop  start  to  roll 
these  changes  in  to  a  planned  platform 
redesign,  we  believe  our  relatively 
modest  adoption  rate  of  30  percent  in 
MY  2027  will  accommodate  this. 
Descriptions  of  costs  for  stop -startmay 
be  found  in  the  RIA  Chapter  2.1 1.6.6. 

We  are  not  aware  of  stop  -startsy stems 
that  are  commercially  available  for 
conventional  vocational  vehicles  today, 
but  this  feature  is  available  as  part  of 
some  current  hybrid  systems.  We  are 
aware  of  one  supplier  who  is 
demonstrating  today  a  capacitor-based 
stop  -  startsystem  w  i  th  on  -  board 
electronics  sufficient  to  protect  a  HHD 
engine  and  even  power  a  PTO.426 
Furthermore,  other  manufacturers  and 
suppliers  are  researching  this.427 
Therefore  we  are  confident  heavy-duty 
stop-startsystems  for  conventional 
vehicles  will  be  feasible  in  the  time 
frame  of  Phase  2.  Where  stop-startis 
relied  upon  as  part  of  a  certified 
configuration  with  components 
installed  by  a  secondary  manufacturer, 
these  will  be  subject  to  specifications 


425  Maxweii  Technologies,  How  Uitracapacitors 
Improve  Starting  Reliability  for  Truck  Fleets,  2016. 

426  See  comment  submitted  by  Effenco  describing 
such  a  system  designed  for  a  refuse  packer. 

427  See  phone  log  for  L.  Steele,  conversation  with 
B.  Van  Amburg,  May  2016. 


and  installation  instructions  of  the 
certifying  manufacturer. 

In  response  to  comments,  we  are 
adopting  some  permissible  over-ride 
conditions  under  which  a  stop -start 
system  may  either  restart  sooner  than 
otherwise  or  not  shut  down  an  engine. 
Navistar,  Waste  Management  and  others 
commented  that  vehicles  with  a 
significant  power  take-off(PTO)  load 
will  not  be  able  to  accommodate  start/ 
stop  technology.  As  with  neutral  idle, 
we  agree  that  engagement  of  the  PTO 
while  driving  should  bean  allowable 
over-ridecondition,  as  there  are  some 
vehicles  that  must  conduct  PTO  work 
while  underway.  For  example,  cement 
mixers  must  continually  rotate  the  drum 
and  refuse  trucks  routinely  compact 
their  load  throughout  their 
neighborhood  collection  activity. 
Additional  over -ridesare  discussed  in 
the  RIA  Chapter  2.9.3.4.  If  a 
manufacturer  designs  a  system  that  does 
not  need  as  many  over-ridesdue  to 
additional  electrification  or  other  on¬ 
board  systems,  then  an  application  for 
off -eye  leered  it  may  be  submitted,  to 
recognize  a  greater  effectiveness.  The 
regulations  at  40  CFR  1037.660  specify 
the  allowable  over-  rides. 

The  effectiveness  of  stop  -startas 
recognized  in  GEM  will  be  engine- 
dependent.  Engines  with  high 
emissions/fuel  consumption  at  idle  will 
see  greater  reductions.  Also,  vehicles 
that  idle  frequently  will  see  greater 
reductions.  Based  on  GEM  simulations 
using  the  final  vocational  vehicle  test 
cycles,  the  agencies  project  stop-startto 
provide  fuel  efficiency  improvements 
up  to  14  percent  for  diesel  vehicles,  and 
up  to  1 1  percent  for  gasoline  vehicles, 
depending  on  the  regulatory 
subcategory.  See  RIA  2.9.3.4.  The  data 
points  for  calculating  the  fueling  over 
the  transient  and  drive  idle  cycles  are 
obtained  from  the  engine  map,  and 
vehicle  certifiers  may  input  Yes  or  No 
when  running  GEM,  to  indicate  whether 
the  engine  shuts  off  within  five  seconds 
of  zero  vehicle  speed  with  the  service 
brake  applied.  Allison  commented  that 
GEM  should  calculate  fueling  only  for  a 
couple  seconds  before  assuming  the 
engine  shuts  down  in  a  stop -start 
system.  Navistar  suggested  that  we 
recognize  that  some  fleets — e.g.  heavy 
haul,  refuse,  mixer  trucks  and  tow 
trucks — may  elect  to  have  this  feature 
set  as  a  programmable  parameter  to 
ensure  maximum  safety  is  maintained. 
We  believe  that  five  seconds  is 
appropriate  because  we  expect  a  wide 
variety  of  stop-startsolutions  to  be 
deployed  in  the  vocational  vehicle 
market,  and  we  anticipate  modest  use  of 
over-rideconditions.  Setting  a  shorter 
duration  before  shutdown  could  over¬ 


estimate  the  reductions  achieved  by  this 
technology  in  use.  We  believe  this  is  a 
fair  way  to  represent  that  the  system 
may  not  have  the  designed  effectiveness 
under  all  conditions. 

As  with  the  other  idle  reduction 
technologies  described  above,  stop -start 
can  reasonably  be  applied  for  vocational 
vehicles  where  this  feature  would  not 
frequently  encounter  an  over-ride 
condition.  Vehicles  with  very  little 
driving  in  transient  conditions  or  with 
high  PTO  operation  can  apply  this 
technology,  although  they  would  see 
reduced  effectiveness  in  use.  Chassis 
manufacturers  certifying  refuse  trucks  to 
the  optional  custom  chassis  standards 
may  enter  Yes  in  the  input  field  in  GEM 
for  stop- startand  the  effectiveness  will 
be  computed  based  on  the  default  350 
hp  engine  with  5-speedHHD  automatic 
transmission..  Manufacturers  opting  to 
certify  refuse  trucks  to  the  primary 
standards  will  have  an  option  to  be 
recognized  for  enhanced  stop -start 
systems  through  the  powertrain  test  See 
RIA  2.9. 3.4  and  2.9.5.1. 4. 

The  agencies  received  comments  from 
Allison  Transmission  where  they 
observed  a  seven  percent  NOx  co- 
benefit  of  stop -start idle  reduction 
technology  on  transit  buses.  Daimler 
also  commented  that  it  is  investigating 
the  potential  for  improving  heat 
retention  in  the  SCR  system  via  stop - 
start,  but  because  of  early  stages  of 
development  it  cannot  verify  or  quantify 
actual  benefits.  The  agencies  also 
conducted  independent  NOx  testing  of 
engines  at  idle;  however,  the  data  are 
not  conclusive  enough  for  the  agencies 
to  quantify  the  NOx  co-benefitsof 
vocational  workday  idle  reduction  as 
part  of  this  rulemaking. 

(v)  Weight  Reduction 

The  agencies  are  predicating  the  final 
vocational  vehicle  standards  in  part  on 
use  of  material  substitution  for  weight 
reduction.  The  method  of  recognizing 
this  technology  is  similar  to  the  method 
used  for  tractors.  The  agencies  have 
created  a  menu  of  vocational  chassis 
components  with  fixed  reductions  in 
pounds  that  may  be  entered  in  GEM 
when  substituting  a  component  made  of 
a  more  lightweight  material  than  the 
base  component  made  of  mild  steel. 
According  to  the  2009  Tl  AX  report, 
there  are  freight -efficiencybenef its  to 
reducing  weight  on  vocational  vehicles 
that  carry  heavy  cargo,  and  tax  savings 
potentially  available  to  vocational 
vehicles  that  remain  below  excise  tax 
weight  thresholds.  This  report  also 
estimates  that  the  cost  effectiveness  of 
weight  reduction  over  urban  drive 
cycles  is  potentially  greater  than  the 
cost  effectiveness  of  weight  reduction 
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for  long  haul  tractors  and  trailers.  We 
are  adopting  as  proposed  a  GEM 
allocation  of  half  the  weight  reduction 
to  payload  and  half  to  reduced  chassis 
weight.  We  did  not  receive  comment 
suggesting  a  different  weight  allocation. 
The  menu  of  components  available  for 
a  vocational  vehicle  weight  reduction  in 
GEM  is  presented  in  Section  V.D.1  and 
in  the  RIA  Chapter  2.9,  and  is  in  the 
regulations  at  40  CFR  1037.520.  it 
includes  fewer  options  than  proposed, 
due  to  persuasive  comments  from 
Allison  that  aluminum  transmission 
cases  and  clutch  housings  are  standard 
for  automatic  transmissions.  The 
American  iron  and  Steel  Institute  (AiSI) 
commented  that  light  weight  values  for 
high  strength  steel  should  be  adjusted 
upward,  citing  light-dutyvehicie  weight 
reduction  approaches  using  high 
strength  steel  and  saying  these 
improvements  should  apply  to  the 
heavy -dutysector  as  well.  AISI  also 
commented  against  the  inclusion  of  any 
light-  weightcomponents  as  a 
compliance  mechanism  for  vocational 
vehicles  without  technical  data  to 
support  the  weight  saving  values.  At 
proposal,  we  based  our  weight 
reduction  values  for  class  8  vocational 
vehicles  on  the  values  adopted  for  use 
in  certifying  tractors  in  Phase  1.  We 
proposed  to  scale  these  values  down  for 
lighter  weight  vehicles  based  either  on 
number  of  axles  or  other  attributes 
based  on  engineering  judgment.  We  also 
considered  information  supplied  by 
expert  members  of  the  Aluminum 
Transportation  Group.428  The  final  rules 
reflect  revised  weight  reduction  values 
in  response  to  the  comments  from  AISI, 
and  in  further  consideration  of 
information  provided  by  the  Aluminum 
Transportation  Group.  We  were  unable 
to  make  use  of  the  additional  references 
submitted  by  AISI  as  part  of  this 
standard-settingprocess,  either  because 
the  technology  requires  redesign  rather 
than  material  substitution,  or  because 
we  did  not  see  a  way  to  apply  the  light- 
duty  information  to  heavy-duty 
vehicles.  For  setting  stringency, 
however,  we  do  not  rely  on  any  values 
in  the  lookup  table  except  those  for 
aluminum  wheels  (although  these 
performance- basedstandards  may  be 
achieved  in  the  manner  deemed  most 
cost-effectiveby  manufacturers).  The 
stringency  of  the  final  vocational 
vehicle  standards  for  custom  chassis 
transit  buses  and  vehicles  in  the 
primary  program  is  based  in  part  on  use 
of  aluminum  wheels  in  10  positions  on 
3-axlevocational  vehicles  (250  lbs)  and 
in  6  wheel  positions  on  2-axle 


428  See  email  to  L.  Steele  from  D.  Richman  dated 
March  19,  2015  with  attachments. 


vocational  vehicles  (150  lbs).  Based  on 
the  Tl  AX  report  and  experience  with  the 
tractor  program,  the  agencies  are 
confident  that  manufacturers  who 
choose  to  incorporate  weight  reduction 
on  vocational  vehicles  will  have  a 
number  of  feasible  material  substitution 
choices  at  the  chassis  level,  which  could 
add  up  to  weight  savings  of  hundreds  of 
pounds.  The  agencies  do  not  have 
information  about  any  subset  of 
vocational  vehicles  that  would  be 
unable  to  adopt  aluminum  wheels,  thus 
our  projected  adoption  rates  are  much 
higher  than  at  proposal.  Our  projected 
adoption  rate  is  revised  upward  based 
on  the  determination  that  the 
technology  package  is  smaller  (fewer 
pounds  removed  than  at  proposal)  and 
that  aluminum  wheels  are  widely 
availableand  feasible.  We  have  learned 
through  stakeholder  outreach  that 
weight -sensitiveapplications  such  as 
ready -mixconcrete  and  refuse  have 
already  extensively  applied  weight 
reduction  technologies,  for  freight 
efficiency  reasons.429  Therefore  the 
agencies  have  not  predicated  the 
standards  for  these  custom  chassis  on 
further  weight  reduction. 

Based  on  the  default  payloads  in 
GEM,  and  depending  on  the  vocational 
vehicle  subcategory,  the  agencies 
estimate  a  reduction  of  250  lbs  would 
offer  a  fuel  efficiency  improvement  of 
up  to  one  percent  for  HHD  vehicles,  and 
a  reduction  of  150  pounds  would  offer 
a  fuel  efficiency  improvement  up  to  0.8 
percent  for  MHD  vehicles,  and  up  to  1.5 
percent  for  LHD  vehicles.  See  RIA 
2.9. 3. 5. 

The  agencies  received  comment  that 
the  HD  Phase  2  program  should 
recognize  the  enhanced  benefit  of 
weight  reduction  of  rotating 
components,  but  the  agencies  lack 
sufficient  data  to  incorporate  the 
necessary  programming  in  GEM  to 
enable  this  feature.  Manufacturers 
wishing  to  obtain  credit  for  lightweight 
components  beyond  those  on  the  menu 
in  the  regulations  or  for  use  of 
lightweighting  technologies  that  are 
more  effective  than  we  have  projected, 
may  apply  for  off -eye  leered  its. 

(vi)  Electrified  Accessories 

Although  we  did  not  propose  to  allow 
pre-definedcredit  for  electrified 
accessories  as  was  proposed  for  tractors, 
we  received  comment  requesting  that 
this  be  allowed  for  vocational  vehicles. 
As  discussed  above,  the  agencies  are 
projecting  that  some  electrified 
accessories  will  be  necessary  as  part  of 


429  See  phone  !og  for  L.  Steeie,  conversation  with 
Terex  (Aug  2015)  and  meeting  with  Autocar  (April 
2016). 


the  development  of  stop -start idle 
reduction  systems  for  vocational 
vehicles.  The  technology  package  for 
vocational  stop -startincludes  costs  for 
high-efficiencyalternator,  electric  water 
pump,  electric  cooling  fan,  and  electric 
oil  pump.  However,  because  the  GEM 
algorithm  for  determining  the  fuel 
benefit  of  stop-startdoes  not  account  for 
any  e- accessories, vehicles  certified 
with  stop-startare  also  eligible  to  be 
certified  using  an  improvement  value  in 
the  e- accessor  iescolumn. 

Daimler,  ICCT,  Bendix,  Gentherm, 
Navistar,  Odyne,  and  CARB  asked  the 
agencies  to  consider  electric  cooling 
fans,  variable  speed  water  pumps, 
clutched  air  compressors,  electric  air 
compressors,  electric  power  steering, 
electric  alternators,  and  electric  A/C 
compressors.  ICCT  cautioned  that 
certain  accessories  would  be  recognized 
over  an  engine  test  and  credit  should 
not  be  duplicated  at  the  vehicle  level. 
Bosch  suggested  that  high -efficiency 
alternators  be  considered,  and  suggested 
use  of  a  standard  component- level  test 
for  alternators  to  determine  their 
efficiency,  and  establishment  of  a 
minimum  efficiency  level  that  must  be 
attained.  Although  there  are  industry - 
accepted  test  procedures  for  measuring 
the  performance  of  alternators,  we  do 
not  have  sufficient  information  about 
the  baseline  level  performance  of 
alternators  to  define  an  improved  level 
that  would  qualify  for  a  benefit  at 
certification.  We  are  not  able  to  set  a 
fixed  improvement  for  electric  cooling 
fans  or  clutched  accessories  due  to 
similar  challenges  related  to  baselines 
and  defining  the  qualifying  technology. 
In  consideration  of  ICCT’s  comment,  we 
are  not  including  water  pumps  and  oil 
pumps  among  the  components  eligible 
for  a  fixed  improvement  because  we 
believe  that  our  engine  test  procedure 
will  recognize  improvements  that  would 
be  seen  in  the  real  world  from 
electrifying  these.  Thus,  we  believe  it  is 
appropriate  to  offer  a  fixed  technology 
improvement  for  use  of  electric  power 
steering  and  an  electric  A/C  compressor 
as  an  input  to  GEM. 

The  agencies  have  conducted 
modeling  in  GEM  to  compare 
configurations  with  different  default 
accessory  loads,  and  have  demonstrated 
there  is  a  measurable  effect  of  reducing 
1  kW  of  accessory  load  for  each 
vocational  subcategory  (see  RIA  2.9. 3.6). 
The  agencies  have  incorporated 
information  from  this  GEM  modeling 
with  information  from  comments 
provided  by  ICCT,  the  Tl  AX  2009 
technology  report,  CARB’s  Driveline 
Optimization  report,  and  the  2010  NAS 
report  to  assign  fixed  improvement 
values  for  the  defined  technologies  as 
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shown  in  TabIeV-16.  These  values  are 
consistent  with  the  Tl  AX  study  that 
used  2  to  4  percent  fuel  consumption 
improvement  for  accessory 


electrification,  with  the  understanding 
that  electrification  of  accessories  will 
have  more  effect  in  short  haul/urban 
applicationsand  less  benefit  in  line- 


haul  applications.430  The  RIA  Chapter 
2.9  explains  how  these  effectiveness 
values  were  obtained. 


Table  V-1 6— Effectiveness  of  Vocational  E-Accessories 


Technology 

Effectiveness 

% 

Subcategories 

Electric  A/C  Compressor  . 

0.5 

HHD. 

1.0 

MHD  &  LHD. 

Electric  Power  Steering  . 

0.5 

Regional. 

1.0 

Multipurpose  &  Urban. 

Optimization  and  improved  pressure 
regulation  may  significantly  reduce  the 
parasitic  load  of  the  water,  air  and  fuel 
pumps.  Electrification  may  result  in  a 
reduction  in  power  demand,  because 
electrical  ly  -  poweredaccessories  (such 
as  the  air  compressor  or  power  steering) 
operate  only  when  needed  if  they  are 
electrically  powered,  but  they  impose  a 
parasitic  demand  all  the  time  if  they  are 
engine- driven. In  other  cases,  such  as 
cooling  fans  or  an  engine’s  water  pump, 
electric  power  allows  the  accessory  to 
run  at  speeds  independent  of  engine 
speed,  which  can  reduce  power 
consumption.  Electrification  of 
accessories  can  individually  improve 
fuel  consumption,  regardless  of  whether 
the  drivetrain  is  a  strong  hybrid.  Some 
vocational  vehicle  applications  have 
much  higher  accessory  loads  than  is 
assumed  in  the  default  GEM 
configurations,  in  the  real  world,  there 
may  be  some  vehicles  for  which  there  is 
a  much  larger  potential  improvement 
available  than  those  listed  above,  as 
well  as  some  for  which  electrification  is 
not  cost -effective. To  date,  accessory 
electrification  has  been  associated  only 
with  hybrids,  although  CalStart 
commented  they  are  optimistic  that 
accessory  electrification  will  become 
more  widespread  among  conventional 
vehicles  in  the  time  frame  of  Phase  2. 

Electric  power  steering  (EPS)  or 
Electrohydraulic  power  steering  (EH PS) 
provides  a  potential  reduction  in  C02 
emissions  and  fuel  consumption  over 
hydraulic  power  steering  because  of 
reduced  overall  accessory  loads.  This 
eliminates  the  parasitic  losses 
associated  with  belt -driven  power 
steering  pumps  which  consistently  draw 
load  from  the  engine  to  pump  hydraulic 
fluid  through  the  steering  actuation 
systems  even  when  the  wheels  are  not 
being  turned.  EPS  is  an  enabler  for  all 
vehicle  hybridization  technologies  since 
it  provides  power  steering  when  the 
engine  is  off.  EPS  is  feasible  for  most 
vehicles  with  a  standard  12V  system. 


430  TiAX  2009,  pp.  3-5. 


Some  heavier  vehicles  may  require  a 
higher  voltage  system  which  may  add 
cost  and  complexity. 

Manufacturers  wishing  to  obtain 
credit  for  technologies  that  are  more 
effective  than  we  have  projected,  or 
technologies  beyond  the  scope  of  this 
defined  technology  improvement,  may 
apply  for  off -eye  leered  its. 

(vii)  Tire  Pressure  Systems 
TPMS 

The  agencies  did  not  propose  to  base 
the  vocational  vehicle  standards  on  the 
performance  of  tire  pressure  monitoring 
systems  (TPMS).  However,  we  received 
comment  that  we  should  consider  this 
technology.  See  discussion  in  Section 
lll.D.I.b.  In  addition  to  comments 
related  to  tractorsand  trailers,  RMA 
commented  that  TPMS  can  also  apply  to 
the  class  2b-6  vehicles,  and  if  the 
agencies  add  TPMS  to  the  list  of 
recognized  technologies,  that  this  choice 
should  also  be  made  available  to  class 
2b-6  vehicles.  Bendix  commented  that 
TPMS  is  a  proven  product,  readily 
available  from  a  number  of  truck,  bus, 
and  motor  coach  OEMs.  Autocar 
commented  that  TPMS  is  useful  for 
refuse  truck  applications.  Tirestamp 
said  that  TPMS  is  ideal  for  trucks  and 
buses  that  are  unable  to  apply  ATIS  due 
to  difficulties  plumbing  air  lines 
externally  of  the  axles.  The  agencies 
find  these  comments  to  be  persuasive. 

As  a  result,  we  are  finalizing  vocational 
vehicle  standards  that  are  predicated  on 
the  performance  of  TPMS  in  all 
subcategories,  including  all  custom 
chassis  except  emergency  vehicles  and 
concrete  mixers.  Available  information 
indicates  that  it  is  feasible  to  utilize 
TPMS  on  all  vocational  vehicles,  though 
systems  for  heavy  vehicles  in  duty 
cycles  where  the  air  in  the  tires  becomes 
very  hot  must  be  ruggedized  so  that  the 
sensors  are  protected  from  this  heat. 
Such  devices  are  commercially 
available,  though  they  cost  more.  To 
account  for  this  in  our  analysis,  we  have 


projected  a  lower  adoption  rate  for 
TPMS  in  Urban  vehicles  than  for 
Regional  or  Multipurpose  vehicles, 
rather  than  by  increasing  the  cost  and 
applying  an  equal  adoption  rate.  We  are 
assigning  a  fixed  improvement  in  GEM 
for  use  of  this  technology  in  vocational 
vehicles  of  one  percent  for  Regional 
vehicles  including  motor  coaches  and 
RV’s  (the  same  as  for  tractors  and 
trailers)  and  0.9  percent  for 
Multipurpose,  Urban,  and  other  custom 
chassis  vocational  vehicles,  recognizing 
that  the  higher  amount  of  idle  is  likely 
to  reduce  the  effectiveness  for  these 
vehicles.  These  values  will  be  specified 
as  GEM  inputs  in  the  column  designated 
for  tire  pressure  systems. 

ATIS 

The  agencies  did  not  propose  to  base 
the  vocational  vehicle  standards  on  the 
performance  of  automatic  tire  inflation 
systems  (ATIS),  otherwise  known  as 
central  tire  inflation  (CT1).  However,  we 
did  receive  comment  indicating  that  it 
is  feasible  on  some  vocational  vehicles. 
Air  CTI  commented  that  central  tire 
inflation  is  not  only  feasible  but 
enhances  safety  on  vehicles  such  as 
dump  trucks  and  heavy  haul  vehicles 
that  need  higher  tire  pressures  under 
certain  driving  conditions,  such  as 
when  loaded,  but  need  lower  tire 
pressures  when  running  empty  or 
operating  off- road. Tirestamp 
commented  that  ATIS  can  be  plumbed 
externally  for  trucks  and  buses,  but  such 
systems  have  a  propensity  for  damage 
and  Autocar  has  provided  information 
about  how  much  extra  weight  this 
plumbing  adds  to  the  chassis.  ATA 
commented  that  some  onboard  air 
pressure  systems  may  not  be  able  to 
pressurize  tires  sufficiently  for  very 
heavy  vehicles.  The  primary  vocational 
vehicle  standards  are  not  predicated  on 
any  adoption  of  this  because  the 
agencies  do  not  have  sufficient 
information  about  which  chassis  will 
have  an  onboard  air  supply  for  purposes 
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of  an  air  suspension  or  air  brakes.  ATIS 
would  logically  only  be  adopted  for 
vehicles  that  already  need  an  onboard 
air  supply  for  other  reasons.  Comments 
received  for  custom  chassis  were 
supportive  of  standards  predicated  on 
ATIS  for  buses  with  air  suspensions. 
These  comments  are  again  persuasive. 
As  a  result,  we  are  basing  the  optional 
standards  for  refuse  trucks,  school 
buses,  coach  buses,  and  transit  buses  in 
part  on  the  adoption  of  ATIS.  Although 
many  motor  homes  have  onboard  air 
supply  for  other  reasons  making  ATIS 
technically  feasible,  it  is  sufficiently 
costly  that  it  is  not  practically  feasible. 
Furthermore,  for  the  same  reasons  stated 
above  about  the  disadvantages  of 
installing  external  plumbing  for  ATIS 
on  some  trucks  and  buses,  we  have 
determined  it  is  not  feasible  for 
emergency  vehicles  or  concrete  mixers. 
Nonetheless,  we  are  allowing  vocational 
vehicles  including  all  custom  chassis  to 
obtain  credit  for  the  performance  of 
ATIS  through  a  GEM  input  with  a  fixed 
improvement  of  1.2  percent  for  Regional 
vehicles  including  motor  coaches  and 
RV’s  (the  same  as  for  tractors  and 
trailers)  and  1.1  percent  for 
Multipurpose,  Urban,  and  other  custom 
chassis  vocational  vehicles,  recognizing 
that  the  higher  amount  of  idle  is  likely 
to  reduce  the  effectiveness  for  these 
vehicles.  These  values  will  be  specified 
as  GEM  inputs  in  the  column  designated 
for  tire  pressure  systems.  See  discussion 
in  Section  III.D.I.b  for  our  reasoning 
behind  this  effectiveness  value. 

(viii)  HFC  Refrigerant  From  Cabin  Air 
Conditioning  (A/C)  Systems 

Manufacturers  can  reduce  direct  A/C 
leakage  emissions  by  utilizing  leak-tight 
components.  EPA’s  HFC  direct  emission 
leakage  standard  is  independent  of  the 
C02  vehicle  standard.  Manufacturers 
may  choose  components  from  a  menu  of 
leak -reducingtechnologies  sufficient  to 
comply  with  the  standard,  as  opposed  to 
using  a  test  to  measure  performance.  See 
76  FR  57194.  A  discussion  of  comments 
regarding  use  of  low  global  warming 
potential  refrigerants  and  EPA’s 
responses  to  those  comments  can  be 
found  in  Section  I.F  of  this  Preamble. 

In  Phase  1 ,  EPA  adopted  a  HFC 
leakage  standard  to  assure  that  high  - 
qua  I  i  ty ,  I  o  w  -  leakagecom  ponents  are 
used  in  each  air  conditioning  system 
installed  in  HD  pickup  trucks,  vans,  and 
combination  tractors  (see  40  CFR 
1037.1 1 5).  We  did  not  adopt  a  HFC 
leakage  standard  in  Phase  1  for  systems 
installed  in  vocational  vehicles.  In  the 
final  Phase  2  program,  as  proposed,  EPA 
is  extending  the  HFC  leakage  standard 
to  all  vocational  vehicles.  Beginning  in 
the  2021  model  year,  vocational  vehicle 


air  conditioning  systems  with  a 
refrigerant  capacity  of  greater  than  733 
grams  must  meet  a  leakage  rate  of  1 .50 
percent  leakage  per  year  and  systems 
with  a  refrigerant  capacity  of  733  grams 
or  lower  meet  a  leakage  standard  of  1 1 .0 
grams  per  year.  EPA  has  determined 
that  an  approach  of  having  a  leak  rate 
standard  for  lower  capacity  systems  and 
a  percent  leakage  per  year  standard  for 
higher  capacity  systems  will  result  in 
reduced  refrigerant  emissions  from  all 
air  conditioning  systems,  while  still 
allowing  manufacturers  the  ability  to 
produce  low  -  leak, lower  capacity 
systems  in  vehicles  which  require  them. 

Research  has  demonstrated  that 
reducing  A/C  system  leakage  is  both 
highly  cost- effect iveand  technologically 
feasible.  The  availability  of  low  leakage 
components  is  being  driven  by  the  air 
conditioning  program  in  the  light-duty 
GHG  rule  which  began  in  the  2012 
model  year  and  the  HD  Phase  1  rule  that 
began  in  the  2014  model  year.  The 
cooperative  industry  and  government 
Improved  Mobile  Air  Conditioning 
program  has  demonstrated  that  new- 
vehicle  leakage  emissions  can  be 
reduced  by  50  percent  by  reducing  the 
number  and  improving  the  quality  of 
the  components,  fittings,  seals,  and 
hoses  of  the  A/C  system.431  All  of  these 
technologies  are  already  in  commercial 
use  and  exist  on  some  of  today’s 
systems,  and  EPA  does  not  anticipate 
any  significant  improvements  in  sealing 
technologies  for  model  years  beyond 
2021.  However,  EPA  has  recognized 
some  manufacturers  utilize  an  improved 
manufacturing  process  for  air 
conditioning  systems,  where  a  helium 
leak  test  is  performed  on  100  percent  of 
all  o-ringfittingsand  connections  after 
final  assembly.  By  leak  testing  each 
fitting,  the  manufacturer  or  supplier  is 
verifying  the  o-ringis  not  damaged 
during  assembly  (which  is  the  primary 
source  of  leakage  from  o-ringfittings), 
and  when  calculating  the  yearly  leak 
rate  for  a  system,  EPA  will  allow  a 
relative  emission  value  equivalent  to  a 
‘seal  washer’  to  be  used  in  place  of  the 
value  normally  used  for  an  o- ringfitting, 
when  100  percent  helium  leak  testing  is 
performed  on  those  fittings. 

We  received  comments  from  CARB 
and  Daimler  in  support  of  applying 
these  leakage  standards  to  vocational 
vehicles.  Daimler  specifically  expressed 
support  for  excluding  A/C  systems  used 
to  cool  the  cargo  area  of  trucks,  as  well 
as  for  allowing  helium  testing  as  a 
compliance  option.  Thus,  we  are 
adopting  these  provisions  as  proposed. 
EMA  commented  with  concerns  about 


431  Team  1  -  Refrigerant Leakage  Reduction:  Final 
Report  to  Sponsors,  SAE,  2007. 


the  burden  of  certifying  A/C  systems 
that  are  installed  by  secondary 
manufacturers.  Section  V.D.2  discusses 
how  we  have  addressed  the  concerns 
related  to  secondary  manufacturers.  We 
also  received  comments  from  RVI A 
asking  for  clarification  whether  the 
cargo  area  exclusion  also  applied  to  A / 

C  units  that  cool  the  living  space  of 
recreational  vehicles.  In  response,  we 
are  adding  clarifying  language  to  the 
regu  lations  at  40  CFR  1 037. 1 1 5 
excluding  A/C  systems  that  are  not 
powered  by  the  vehicle’s  propulsion 
engine. 

The  A/C  system  leakage  control  costs 
presented  in  the  Ri A  Chapter  2.9  and 
2.11  are  applied  to  all  heavy-duty 
vocational  vehicles.  EPA  views  these 
costs  as  minimal  and  the  reductions  of 
potent  GHGs  to  be  easily  feasible  and 
reasonable  in  the  lead  times  provided  by 
the  final  rules. 

(b)  Engine  Technologies  Considered  in 
Vehicle  Standard  -Setting 

Section  II  explains  the  technical  basis 
for  the  agencies’  proposed  separate 
engine  standards.  The  agencies  are  not 
predicating  the  vocational  vehicle 
standards  on  different  diesel  engine 
technology  packages  than  those 
presumed  for  compliance  with  the 
separate  diesel  engine  standards. 
However,  for  each  model  year  of  the 
Phase  2  standards,  the  agencies  are 
predicating  the  Sl-poweredvocational 
vehicle  standards  on  a  gasoline  engine 
technology  package  that  includes 
additional  technologies  beyond  those 
presumed  for  compliance  with  the  MY 
2016  gasoline  engine  standard.  Put 
another  way,  the  stringency  of  certain  of 
the  vocational  vehicle  standards,  and 
those  for  vehicles  using  SI  engines  in 
particular,  reflect  in  part  improvements 
in  engine  efficiency  which  are  not 
measured  in  the  engine  standard  or  in 
engine  certification. 

The  primary  vocational  vehicle 
standards  vary  depending  on  whether 
the  engines  powering  those  vehicles  are 
compression -ignitionor  spark - 
ignition.432  As  in  Phase  1 ,  this  is  not  the 
case  for  the  custom  chassis  standards, 
because  GEM  uses  a  default  engine  that 
is  the  same  for  every  regulated  custom 
chassis  type,  regardless  of  the  actual 
engine  being  installed.  As  described 
above  in  Section  II,  the  Phase  2  vehicle 
certification  tool,  GEM,  requires 
manufacturers  certifying  to  the  primary 
standards  to  enter  specific  engine 
performance  data,  where  emissions  and 


432  Specifically,  EPA  is  adopting  C02,  N20,  and 
CH4  emission  standards  for  new  heavy -dutyengines 
over  an  EPA  specified  useful  life  period  (See 
Section  II). 
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fuel  consumption  profiles  will  differ 
significantly  depending  on  the  engine’s 
architecture.433 

As  explained  in  Section  I1.A.2, 
engines  will  continue  to  be  certified 
over  the  FTP  test  cycle  via  direct  testing, 
not  GEM  simulation.  The  FTP  test  cycle 
that  is  applicable  for  bare  vocational 
engines  is  very  different  than  the  test 
cycles  for  vocational  vehicles  in  GEM. 
The  FTP  is  a  very  demanding  transient 
cycle  that  exercises  the  engine  over  its 
full  range  of  capabilities.  In  contrast,  the 
cycles  evaluated  by  GEM  measure 
emissions  over  more  frequently  used 
engine  operating  ranges.  The  ARB 
Transient  vehicle  cycle  represents  city 
driving,  and  the  highway  cruise  cycles 
measure  engine  operation  that  is  closer 
to  steady  state.  Each  of  these  cycles  is 
described  in  the  Rl  A  Chapter  3.4.2.  A 
consequence  of  recognizing  engine 
performance  at  the  vehicle  level  is  that 
further  engine  improvements  (i.e. 
improvements  measureable  by  duty 
cycles  that  more  precisely  represent 
driving  patterns  for  specific 
subcategories  of  vocational  vehicles)  can 
be  evaluated  as  components  of  a 
technical  basis  fora  vocational  vehicle 
standard.434  For  this  reason,  the 
agencies  considered  whether  any 
different  engine  technologies  should  be 
included  in  the  feasibility  analysisfor 
the  vehicle  standards  (and  potentially, 
in  the  standard  stringency). 

We  did  not  propose  to  predicate  any 
diesel  vocational  vehicle  standard  on 
additional  engine  technology,  including 
engine  waste  heat  recovery  (WHR).  We 
do  not  believe  this  technology  would 
show  significant  benefit  in  vocational 
vehicle  applications  due  to  their  driving 
cycles,  which  have  fewer  highway  miles 
than  tractors.  Thus,  the  final  vocational 
vehicle  standards  assume  that  diesel 
engines  perform  at  the  level  of  the 
certified  engine  configuration. 

The  agencies  received  extensive 
comment  on  our  assessment  of  Si  engine 
technologies,  and  how  these  could  be 
included  in  the  vocational  vehicle 
technology  packages.  We  predicated  the 
proposed  MY  2027  SI  -  powered 
vocational  vehicle  standards  on 
additional  friction  reduction,  for  a  0.6 
percent  fuel  efficiency  improvement. 
UCS,  EDF,  NRDC,  and  ICCT  ask  the 
agencies  to  rely  on  the  2015  SwRI  study 
suggesting  8  percent  improvement  is 
possible.  UCS  highlights  packages  #16 
and  #22  of  the  SwRI  report  for  the 


433  See  Section  II.D.5  for  an  explanation  of  which 
engine  architecture  will  need  to  meet  which 
standard. 

434  As  noted  in  Section  II.B.2  above, 
manufacturers  also  have  greater  flexibility  to  meet 
a  vehicle  standard  if  engine  improvements  can  be 
evaluated  as  part  of  compliance  testing. 


agencies’  further  consideration.  These 
packages  were  assembled  by  SwRI  to 
simulate  the  combined  performance  of 
engine  technologies  over  some  well- 
known  vehicle  drive  cycles.  Because 
none  of  the  technical  data  referenced  by 
these  commenters  provides  information 
on  how  these  technologies  perform  over 
the  HD  gasoline  engine  FTP  test 
procedure,  the  agencies  are  considering 
these  to  be  comments  on  the  GEM  -  based 
vocational  vehicle  standards,  not 
comments  on  the  separate  FTP-basedSI 
engine  standard.  Please  see  Section 
li.D.2(b)  of  this  Preamble  for  the 
agencies’  response  to  comments  on  the 
stringency  of  the  separate  SI  engine 
standard. 

SwRI  package  #16  applies  variable 
valve  actuation  and  exhaust  gas 
recirculation  to  a  3.5  liter  V6  engine. 
SwRI  package  #22  applies 
stoichiometric  direct  gas  injection, 
exhaust  gas  recirculation,  dual  cam 
phasers,  and  advanced  friction 
reduction  to  a  6.2  liter  V8  engine.  All  of 
the  SwR!  packages  compare  the  future 
vehicle  performance  to  a  pre-Phasel 
baseline,  thus  counting  all  the 
improvements  already  presumed  in  the 
MY  2016  engine  standard,  so  the  delta 
between  what  the  commenter  seeks  and 
what  the  agencies  proposed  is 
considerably  less  than  initially  appears 
(and  than  the  commenter  appeared  to 
believe).  The  agencies’  default  SI  engine 
map  for  setting  the  Si  -  powered 
vocational  vehicle  standards  is  a  MY 
2016  6.8  liter  V8  engine.  The  R!A 
Chapter  2.9.1  presents  the  EPA  default 
map  that  meets  the  MY  2016  engine 
standard.  We  are  adhering  to  the 
proposed  approach  of  recognizing  Si 
engine  improvements  only  in  the 
vocational  vehicle  standard,  in  response 
to  comments,  the  agencies  are  adopting 
final  vehicle  -  levelstandards  for  Si  - 
powered  vocational  vehicles  that  are 
predicated  in  part  on  adoption  of 
cylinder  deactivation  in  addition  to  the 
advanced  friction  reduction  reflected  in 
the  proposal,  both  of  which  have 
incremental  costs  beyond  those  needed 
to  meet  the  separate  FTP -based  engine 
standard,  and  both  of  which  will  be 
recognized  over  the  GEM  vehicle  cycles, 
indeed,  cylinder  deactivation  would  not 
be  expected  to  be  recognized  at  all  over 
the  engine  FTP  cycle  (another  reason 
the  improvement  is  reflected  in  the  final 
vehicle  standard).  As  proposed,  the 
effectiveness  and  adoption  rate  of  Level 
2  engine  friction  reduction  yields  a  fuel 
efficiency  improvement  of  0.6  percent. 
By  adding  30  percent  adoption  of 
cylinder  deactivation  with  a  vehicle- 
cycle  average  effectiveness  of  1  percent, 
and  accounting  for  a  dis-synergyfactor 


of  0.9,  this  yields  an  overall  package 
effectiveness  of  0.8  percent.  Upon 
consideration  of  comments  and  the  data 
in  the  SwRi  reports,  we  are  not 
including  EGR  as  a  technology  for 
stringency  purposes.  EGR  is  potentially 
feasible,  is  not  already  presumed  to  be 
adopted  in  the  2016  engine  standard, 
and  may  possibly  be  recognized  over  the 
GEM  vehicle  cycles  to  some  extent. 
However,  we  did  not  have  sufficient 
data  to  confidently  project  an 
effectiveness  or  adoption  rate  for  this 
technology  on  vocational  Si  engines. 
Further,  the  Phase  2  HD  pickup  truck 
and  van  standardsare  not  predicated  on 
any  adoption  of  EGR  technologies  for  Si 
vehicles.  The  RiA  Chapter  2.9.1 
describes  how  each  of  the  Si  engine 
technologies  are  expected  to  perform 
over  the  GEM  vehicle  cycles,  as  well  as 
the  method  for  projecting  that  the  fuel 
efficiency  improvement  will  be  0.8 
percent  compared  to  the  baseline  Si 
vehicle  performance. 

With  respect  to  standards  for  engines 
used  in  custom  chassis,  we  understand 
that  engines  designed  for  heavy-duty 
emergency  vehicles  are  generally 
higher-emittingthan  other  engines. 
However,  because  we  are  maintaining  a 
separate  engine  standard  and  regulatory 
flexibility  such  as  ABT,  fire  apparatus 
manufacturers  will  be  able  to  obtain 
engines  that,  on  average,  meet  the  Phase 
2  engine  standards.  The  agencies  further 
recognize  that  the  engine  map  inputs  to 
GEM  in  the  primary  program  could  pose 
a  difficulty  for  emergency  vehicle 
manufacturers,  if  we  required  engine- 
specific  inputs  then  these  manufacturers 
will  have  to  apply  extra  vehicle 
technologies  to  compensate  for  the 
necessary  but  higher-emittingengine. 
The  agencies  are  therefore  not 
recognizing  vehicle -specificengine 
performance  as  part  of  the  vehicle 
standard  for  emergency  vehicles 
(although  the  standards  for  emergency 
vehicles  and  custom  chassis  do  presume 
use  of  a  certified  Phase  2  engine). 
Manufacturers  of  these  vehicles  must 
install  an  engine  that  is  certified  to  the 
applicable  separate  Phase  2  engine 
standard.  However,  under  the  custom 
chassis  program  emergency  vehicle 
manufacturers  need  not  follow  the 
otherwise  applicable  Phase  2  approach 
of  entering  an  engine  map  in  GEM. 
instead,  use  of  a  custom  chassis 
subcategory  identifier  will  instruct  GEM 
to  simulate  the  vehicle  using  an  EPA 
default  engine. 
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(c)  Technologies  the  Agencies  Assessed 
But  Did  Not  Use  In  Standard-Setting 

(i)  Aerodynamics 

The  agencies  did  not  propose  to 
include  aerodynamic  improvements  as  a 
basis  for  the  Phase  2  vocational  vehicle 
standards.  However,  we  did  request 
comment  on  an  option  to  allow  credits 
for  use  of  aerodynamic  devices  such  as 
fairings  on  a  very  limited  basis.  We 
received  public  comments  from  AAPC 
in  support  of  offering  this  as  an  optional 
credit,  with  a  suggestion  to  allow  this 
option  for  a  wide  range  of  vehicle  sizes, 
and  suggesting  that  the  grams  per  ton  - 
mile  benefit  could  be  scaled  down  for 
larger  vehicles.  CARB  commented  in 
support  of  a  Phase  2  program  that  would 
include  use  of  aerodynamic 
improvements  as  a  basis  for  the 
stringency,  suggesting  that  a  large 
fraction  of  the  vocational  vehicle  fleet 
could  see  real  world  benefits  from  use 
of  aerodynamic  devices.  Because  we  do 
not  have  sufficient  fleet  information  to 
establish  a  projected  application  rate  for 
this  technology,  we  are  not  basing  any 
of  the  final  standards  for  vocational 
vehicles  on  use  of  aerodynamic 
improvements.  See  80  FR  40303.  in 
consideration  of  comments,  however, 
we  are  adopting  provisions  for 
vocational  vehicles  to  optionally  receive 
an  improved  GEM  result  by  certifying 
use  of  a  pre-approvedaerodynamic 
device,  and  are  expanding  eligibility 
criteria  from  the  relatively  narrow 
criteria  proposed. 

Based  on  testing  supported  by  CARB, 
the  agencies  have  developed  a  list  of 
specific  aerodynamic  devices  with  pre¬ 
defined  improvement  values  (in  delta 
CDA  units),  as  well  as  criteria  regarding 
which  vehicles  are  eligible  to  earn  credit 
in  this  manner.  See  Chapter  2.9.4. 1  of 
the  RIA.  In  response  to  comments,  we 
are  allowing  a  wide  range  of  vehicles  to 
be  eligible  to  use  this  option.  Regional 
vocational  vehicles  in  any  weight  class 
may  use  this  option,  subject  to 
restrictions  on  the  size  of  the  chassis 
(see  40  CFR  1037.520).  The  degree  of 
change  in  CDA  for  each  pre- approved 
device  has  been  set  at  conservative 
values  due  to  the  small  number  of 
configurations  tested  and  the 
uncertainty  inherent  in  those  results. 
Manufacturers  wishing  to  receive  credit 
for  other  aerodynamic  technologies  or 
on  other  vehicle  configurations  may 
seek  credit  using  the  test  procedures 
described  in  40  CFR  1037.527. 
Manufacturers  using  this  credit 
provision  may  enter  the  pre- defined 
delta  CdA  as  an  input  to  GEM,  and  the 
simulation  will  determine  the 
effectiveness  over  the  duty  cycle.  Using 
this  approach,  we  do  not  need  to  set  a 


scaled  benefit  for  different  sizes  of 
vehicles.  When  the  vehicle  weight  class 
and  duty  cycle  is  specified,  a  default 
chassis  mass  and  payload  are  simulated 
in  GEM.  When  the  pre-defineddelta 
CdA  is  entered,  the  simulation  returns  a 
resulting  improved  performance  with 
respect  to  the  specified  chassis 
configuration.  GEM  will  logically  return 
a  smaller  improvement  for  heavier 
vehicles. 

The  final  Regional  composite  duty 
cycle  in  GEM  for  vocational  vehicles  has 
a  weighted  average  speed  of  38  mph, 
increased  from  the  average  speed  at 
proposal  due  to  a  heftier  56  percent 
composite  weighting  of  the  65  mph 
drive  cycle.  The  agencies  have  learned 
from  the  NREL  duty  cycle  analysis  that 
vocational  vehicles  with  operational 
behavior  of  a  regional  nature 
accumulate  more  miles  at  highway 
speeds  than  previously  assumed. 

Using  GEM  simulation  results,  the 
agencies  estimate  the  fuel  efficiency 
benefit  of  improving  the  CdA  of  a  Class 
6  box  truck  by  1 1  percent  (0.6  m2  delta 
CdA  off  of  a  default  of  5.4  m2)  at 
approximately  five  percent  over  the 
Regional  composite  test  cycle.  This 
same  delta  CdA  simulated  in  GEM  on  a 
class  8  Regional  vocational  vehicle 
results  in  an  overall  improvement  of 
less  than  four  percent  because  the 
default  CdA  in  GEM  for  class  8 
vocational  vehicles  is  6.86  m2  so  the 
change  in  CDA  is  only  nine  percent. 
Although  in  actual  operation  the  added 
weight  of  aerodynamic  fairings  may 
reduce  the  operational  benefits  of  these 
technologies  when  driving  at  low 
speeds,  the  agencies  are  not  applying 
any  weight  penalty  as  part  of  the 
certification  process  for  vocational 
aerodynamic  devices. 

As  described  in  the  NPRM,  we  are 
requiring  chassis  manufacturers 
employing  this  option  to  provide 
assurances  to  the  agencies  that  these 
devices  will  be  installed  as  part  of  the 
certified  configuration,  even  if  the 
installation  is  completed  by  another 
entity.  We  received  many  comments  on 
the  requirements  for  secondary 
manufacturers  as  they  apply  for 
vocational  aerodynamics  as  well  as 
other  technologies  that  may  be  specified 
by  a  chassis  manufacturer  but  installed 
later.  See  Section  1.F.2  and  Section 
V.D.2  for  further  discussion  of  delegated 
assembly  issues. 

(ii)  Full  Electric  Trucks 

Given  the  high  up-frontcosts  and  the 
developing  nature  of  this  technology, 
the  agencies  do  not  project  fully  electric 
vocational  vehicles  to  be  widely 
commercially  available  in  the  time 
frame  of  the  final  rules.  For  this  reason, 


the  agencies  have  not  based  the  Phase 
2  standards  on  adoption  of  full  -electric 
vocational  vehicles.  We  received  many 
comments  on  electric  trucks  and  buses. 
Specifically,  EE1  provided  information 
on  the  total  cost  of  ownership  for 
electric  trucks,  and  some  applications 
may  see  attractive  long  term  cost 
scenarios  for  electric  trucks  or  buses, 
when  considering  maintenance  savings. 
While  we  are  not  predicating  the  final 
vocational  vehicle  standards  on 
adoption  of  full  electric  trucks  or  buses, 
we  have  reinstated  an  advanced 
technology  credit  multiplier,  in 
response  to  comment.  See  Section 
l.C.I.(b)  fora  discussion  of  credit 
multipliers. 

To  the  extent  this  technology  is  able 
to  be  brought  to  market  in  the  time 
frame  of  the  Phase  2  program,  there  is 
currently  a  certification  path  for  these 
chassis  from  Phase  1 ,  as  described  in 
EPA’s  regulations  at  40  CFR  1037.150 
and  NHTSA’s  regulations  at  49  CFR 
535.8. 

(iii)E-PTO 

Although  the  primary  program  does 
not  simulate  vocational  vehicles  over  a 
test  cycle  that  includes  PTO  operation, 
the  agencies  are  adopting  a  revised 
hybrid -PTOtest  procedure.  See  76  FR 
57247  and  40  CFR  1037.540.  Recall  that 
we  regulate  vocational  vehicles  at  the 
incomplete  stage  when  a  chassis 
manufacturer  may  not  know  at  the  time 
of  certification  whether  a  PTO  will  be 
installed  or  how  the  vehicle  will  be 
used.  Chassis  manufacturers  may  rarely 
know  whether  the  PTO-enabledvehicle 
will  use  this  capability  to  maneuver  a 
lift  gate  on  a  delivery  vehicle,  to  operate 
a  utility  boom,  or  merely  to  keep  it  as 
a  reserve  item  to  add  value  in  the 
secondary  market.  For  these  reasons,  it 
would  not  be  fair  to  require  every 
vocational  vehicle  to  certify  to  a 
standard  test  procedure  with  a  PTO 
cycle  in  it.  Thus,  we  are  not  basing  the 
final  standards  on  use  of  technology  that 
reduces  emissions  in  PTO  mode. 

There  are  products  available  today 
that  can  provide  auxiliary  power, 
usually  electric,  to  a  vehicle  that  needs 
to  work  in  PTO  mode  for  an  extended 
time,  to  avoid  idling  the  main  engine. 
There  are  different  designs  of  electrified 
PTO  systems  on  the  market  today.  Some 
designs  have  auxiliary  power  sources, 
typically  batteries,  with  sufficient 
energy  storage  to  power  an  onboard  tool 
or  device  for  a  short  period  of  time,  and 
are  intended  to  be  recharged  during  the 
workday  by  operating  the  main  engine, 
either  while  driving  between  work  sites, 
or  by  idling  the  engine  until  a  sufficient 
state  of  charge  is  reached  that  the  engine 
may  shut  off.  Other  designs  have 
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sufficient  energy  storage  to  power  an 
onboard  tool  or  device  for  many  hours, 
and  are  intended  to  be  recharged  as  a 
plug- inhybrid  at  a  home  garage.  In 
cases  where  a  manufacturer  can  certify 
that  a  PTO  with  an  idle- reduction 
technology  will  be  installed  either  by 
the  chassis  manufacturer  or  by  a  second 
stage  manufacturer,  the  hybrid -PTOtest 
cycle  may  be  utilized  by  the  certifying 
manufacturer  to  measure  an 
improvement  factor  over  the  GEM  duty 
cycle  that  otherwise  applies  to  that 
vehicle,  in  addition,  the  delegated 
assembly  provisions  will  apply  (see 
Section  V.D).  See  Ri  A  Chapter  3.7.4  for 
a  discussion  of  the  revisions  to  the  PTO 
test  cycle. 

The  agencies  will  continue  the 
hybrid -PTOtest  option  that  was 
available  in  Phase  1,  with  a  few 
revisions.  See  the  regulations  at  40  CFR 
1037.540.  The  calculations  recognize 
fuel  savings  over  a  portion  of  the  test 
that  is  determined  to  be  charge - 
sustaining  as  well  as  a  portion  that  is 
determined  to  be  charge- depletingfor 
systems  that  are  designed  to  power  a 
work  truck  during  the  day  and  return  to 
the  garage  where  recharging  from  an 
external  source  occurs  during  off- hours. 
The  agencies  requested  comment  on  this 
idea,  and  received  comment  from 
Odyne  relating  to  the  population  and 
energy  storage  capacity  of  plug-  ine- PTO 
systems,  for  which  a  charge -depleting 
test  cycle  may  be  more  appropriate.  We 
also  partnered  with  DOE-NREL  to 
characterize  the  PTO  operation  of  over 
80  trucks  with  over  1,500  total  operating 
days,  and  our  final  regulations  include 
a  utility  factor  table  based  on  these  data 
for  use  in  determining  the  effectiveness 
of  a  hybrid  PTO  system.435 
Manufacturers  wishing  to  conduct 
testing  as  specified  may  apply  for  off- 
cycle  credits  derived  from  e-PTOor 
hybrid  PTO  technologies. 

(2)  Projected  Vehicle  Technology 
Package  Effectiveness  and  Cost 

(a)  Baseline  Vocational  Engine  and 
Vehicle  Performance 

The  baseline  vocational  vehicle 
configurations  for  each  of  the  nine 
regulatory  subcategories  for  Cl  -  powered 
and  si x  SI  -  poweredveh icles  are 
described  in  RI  A  Chapter  2.9.1 ,  as  well 
as  the  seven  baseline  custom  chassis 
configurations.  The  agencies  set  the 
baseline  rolling  resistance  coefficient  for 
the  201 7  vocational  vehicle  fleet  at  7.7 
kg/metric  ton,  which  assumes  that  100 
percent  of  tires  meet  the  Phase  1 
standard. 


435  National  Renewable  Energy  Laboratory  July 
2016,  “Characterization  of  PTO  and  Idle  Behavior 
for  Utility  Vehicles,”  NREL /TP-5400-66747. 


In  the  agencies5  Phase  2  baseline 
configurations,  we  need  to  specify 
transmission  type,  gear  number,  and 
gear  ratios,  as  well  as  axle  ratios  and  tire 
sizes  because  these  were  all  defaults  in 
Phase  1.  Phase  1  GEM  modeled  all 
vehicles  with  a  manual  transmission, 
but  as  explained  elsewhere,  the  majority 
of  vocational  vehicles  in  today’s  U.S. 
fleet  have  automatic  transmissions.  By 
specifying  a  mix  of  manual  and 
automatic  transmissions  with  different 
sets  of  gears  in  the  baseline,  we  are  not 
applying  technology  beyond  what  is 
needed  to  comply  with  Phase  1 ,  we  are 
merely  defining  an  appropriate  set  of 
baselines.  We  do  not  consider  these 
specifications  to  represent  technology 
that  improves  fuel  efficiency  beyond 
Phase  1 ,  it  is  merely  a  better 
representation  of  today’s  fleet  than  the 
Phase  1  GEM  that  had  100  percent 
default  manual  transmissions.  In  the 
Regional  HHD  diesel  subcategory,  the 
baseline  is  a  weighted  average  of  two 
vehicle  specs:  95  percent  being  a  455  hp 
engine  paired  with  a  manual 
transmission  with  ten  forward  gears, 
and  five  percent  being  a  350  hp  engine 
paired  with  a  6-speedautomatic 
transmission.  The  HHD  Multipurpose 
subcategory  is  a  weighted  average  of 
three  vehicle  specs:  80  percent  being  a 
350  hp  engine  paired  with  a  6-speed 
automatic  transmission,  10  percent 
being  a  455  hp  engine  paired  with  a  10- 
speed  manual  transmission,  and  10 
percent  being  a  350  hp  engine  paired 
with  a  10-speedmanual.  The  automatic 
transmissions  specified  in  the  LHD, 
MHD,  and  HHD  Regional  and 
Multipurpose  subcategories  have  six 
forward  gears  in  the  baseline,  while 
automatic  transmissions  in  the  Urban 
subcategories  have  five  forward  gears  in 
the  baseline.  This  is  based  on  market 
research,  stakeholder  outreach,  and 
comments  received  on  the  NODA.  No 
vehicle-  levelefficiency- improving 
technology  is  included  in  the  baseline 
vehicles,  nor  in  the  agencies’  analyses 
for  the  no -action reference  case. 
Specifically,  we  have  assumed  zero 
adoption  rates  for  other  types  of 
transmissions,  other  numbers  of  gears, 
idle  reduction,  and  technologies  other 
than  Phase  1  compliant  LRR  tires  in 
both  the  nominally  flat  baseline  and  the 
dynamic  baseline  reference  cases. 
Technology  adoption  rates  for 
Alternative  la  (nominally  flat  baseline) 
can  be  found  in  the  RIAChapter2.il. 
Chapter  2.1 1 .8  presents  the  adoption 
rates  for  tires  on  vocational  vehicles 
with  different  levels  of  rolling 
resistance,  including  the  100  percent 


adoption  rate  of  tires  with  Level  1  CRR 
in  the  reference  case  and  in  model  years 
preceding  Phase  2.  In  this  manner,  we 
have  defined  a  reference  vocational 
vehicle  fleet  that  meets  the  Phase  1 
standardsand  includes  reasonable 
representations  of  vocational  vehicle 
technology  and  configurations. 

The  agencies  note  that  the  baseline 
performance  derived  for  the  final  rules 
varies  between  regulatory 
subcategories — as  noted  above,  this  is 
one  of  the  reasons  the  agencies  are 
adopting  multiple  subcategories  with 
discrete  standards.  The  range  of 
performance  at  baseline  is  due  to  the 
range  of  attributes  and  modeling 
parameters,  such  as  transmission 
characteristics,  final  drive  ratio,  and 
vehicle  weight,  which  were  selected  to 
represent  a  range  of  performance  across 
this  diverse  segment.  The  agencies 
received  persuasive  comment  regarding 
the  appropriateness  of  the  baseline 
configurations,  and  have  made  revisions 
accordingly.  For  example,  we  have 
reduced  the  LHD  default  aerodynamic 
drag  area  from  5.4  to  3.4  square  meters. 
We  are  confident  these  adequately 
represent  a  reasonable  range  of 
vocational  chassis  configurations 
currently  manufactured  in  the  US. 
Details  of  the  vehicle  configurations, 
including  reasons  why  they  are 
reasonably  included  as  baseline 
technologies,  are  discussed  in  the  RIA 
Chapter  2.9.2. 

At  proposal  the  agencies  adjusted  the 
vocational  vehicle  GEM  numerical 
baselines  using  assumptions  about  the 
sales  mix  in  the  vocational  fleet  before 
applying  the  reductions  from 
technologies.  80  FR 40308.  in  this 
process,  we  developed  proposed 
baseline  values  that  we  believed  would 
minimize  inappropriate  incentives  for 
manufacturers  to  certify  chassis  in  an 
inappropriate  subcategory.  The 
proposed  approach  included  testing 
each  baseline  vehicle  over  all  three  duty 
cycles  and  applying  weighted  average 
adjustments  to  each  GEM  output  to 
create  normalized  baselines,  80  FR 
40308.  We  received  adverse  comment 
on  this  approach  from  many 
commenters — indeed,  no  commenter 
supported  this  “normalization” 
approach.  The  proposed  normalization 
approach  was  an  attempt  to  adjust  for 
instances  where  the  agencies’ 
information  on  baseline  configurations 
was  not  fully  complete.  Most 
commenters  either  opposed  or  were 
confused  by  the  proposed  normalization 
process.  As  explained  in  this  Section  V., 
the  agencies  are  adopting  final 
standards  for  vocational  vehicles  using 
the  same  methodology  as  for  al  I  the 
other  standards  in  this  rulemaking,  and 
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so  are  neither  normalizing  nor 
equalizing  any  of  the  data  relating  to 
either  the  baseline  or  the  standard. 
(Equalization  is  discussed  separately  in 
Section  V.C.(2)(d)  below.)  The  agencies 
have  received  a  great  deal  of 
information  from  manufacturers  since 
proposal  which  rectify  weaknesses  in 
our  baselines,  and  make  any 
normalization  unnecessary.436  in  the 
final  rules  we  have  applied  other 
methods  (chiefly  certain  equipment- 
based  constraints)  to  avoid  creating 
inappropriate  incentives  for 
manufacturers  to  certify  chassis  in 
inappropriate  subcategories.  The  final 
standardsare  calculated  by  applying 
improvements  as  described  below  in 


Section  V.C.(2)(c)  to  the  GEM  results 
presented  in  Table  V-17  and  Table  V- 
18 — the  same  methodology  as  used  to 
develop  the  other  Phase  2  standards. 

Diesel  engines  used  in  vocational 
vehicles  can  be  either  Light,  Medium,  or 
Heavy  Heavy -duty Diesel  engines.  The 
Light  Heavy -duty  Diesel  engines 
typically  range  between  4.7  and  6.7 
liters  displacement.  The  Medium 
Heavy -duty  Diesel  engines  typically 
have  some  overlap  in  displacement  with 
the  Light  Heavy -dutyDiesei  engines  and 
range  between  6.7  and  9.3  liters.  The 
Heavy  Heavy -dutyDiesei  engines 
typically  are  represented  by  engines 
between  10.8  and  16  liters.  Because  of 
these  differences,  the  GEM  simulation  of 


baseline  vocational  Cl  engines  includes 
four  engines — one  for  L HD,  one  for 
MHD,  and  two  for  HHD.  Detailed 
descriptions  can  be  seen  in  Chapter  4  of 
the  RIA.  These  four  engine  models  have 
been  employed  in  setting  the  vocational 
vehicle  baselines,  as  described  in  the 
RIA  Chapter  2.9.1. 

The  four  baseline  diesel  engines 
represent  fuel  consumption 
improvements  beyond  currently 
available  engines  to  achieve  the 
performance  level  of  a  2017  model  year 
diesel  engine,  as  described  in  the  RIA 
Chapter  2.9.1 .  Using  the  values  for 
compression- ignitionengines,  the 
baseline  performance  of  vocational 
vehicles  is  shown  in  Table  V-17. 


Table  V-17— Baseline  Vocational  Vehicle  Performance  With  Cl  Engines 


Light 

Medium 

Heavy 

Duty  cycle 

heavy-duty 

heavy-duty 

heavy-duty 

Class  2b-5 

Class  6-7 

Class  8 

Baseline  Emissions  Performance  in  C02  gram/ton-mile 


Urban  . 

482 

332 

338 

Multi-Purpose  . 

420 

294 

287 

Regional  . 

334 

249 

220 

Baseline  Fuel  Efficiency  Performance  in  gallon  per  1,000  ton-mile 

Urban  . 

47.3477 

32.6130 

33.2024 

Multi-Purpose  . 

41.2574 

28.8802 

28.1925 

Regional  . 

32.8094 

24.4597 

21.6110 

The  agencies  have  developed  a  model 
in  GEM  of  a  MY  2016-compliant 
gasoline  engine.  The  agencies  received 
comments  on  the  process  for  mapping 
gasoline  engines  for  simulation 
purposes,  as  well  as  information  about 
the  power  rating  and  displacement  that 
should  be  considered  as  a  baseline  SI 
engine  for  vocational  vehicle  standard - 
setting  purposes.  Upon  consideration  of 
comments,  and  based  on  information 
obtained  through  testing  at  Southwest 
Research  (see  Chapter  5.5  of  the  SwRI 
report),  we  are  adopting  revised  test 
procedures  as  described  in  the  RIA 
Chapter  3.1  that  apply  for  mapping  of 
both  SI  and  Cl  engines.437 

The  baseline  performance  levels  for 
vocational  vehicles  powered  by  Si 
engines  were  derived  using  the  EPA 
default  fuel  map  described  in  the  RIA 
Chapter  2.9.1,  for  a  6.8  I  iter,  V— 8,  300 
hp  engine.  We  have  used  the  same 


436  See  memorandum  dated  July  2016  titled, 
“Summary  of  Comments  on  Vocational  Vehicle 
Baselines,”  see  Docket  EPA-HQ-OAR-20 14-0827. 


engine  rating  and  map  for  all  weight 
classes  of  Si  vocational  vehicles.  This  is 
because  Si  engines  are  not  certified  with 
a  regulatory  structure  that  calls  for 
declaring  an  intended  service  class  that 
is  associated  w  ith  a  veh  icle  weight 
class.  The  agencies  requested  comments 
on  the  merits  of  setting  distinct 
numerical  standards  for  HHD  vocational 
vehicles  powered  by  Si  engines,  as  well 
as  comments  on  an  alternative  approach 
that  would  have  required  any  class  8  Si 
vocational  vehicles  to  certify  to  the 
standards  for  Cl  powered  HHD 
vocational  vehicles,  or  to  the  MHD 
standards  for  SI  vocational  vehicles.  In 
response  to  comments  expressing 
concern  about  orphaned  vehicles  as 
well  as  concerns  about  mismatched 
engine  and  vehicle  useful  life,  the 
agencies  are  not  finalizing  distinct  HHD 
SI  vocational  vehicle  standards.  We  are 
finalizing  six  subcategories  for  SI 


437  Michaei  Ross,  Validation  Testing  for  Phase  2 
Greenhouse  Gas  Test  Procedures  and  the 
Greenhouse  Gas  Emission  Model  (GEM)  for  Medium 


vocational  vehicles:  Three  LHD  and 
three  MHD.  Where  a  manufacturer 
wishes  to  certify  a  gasoline  Si  vocational 
vehicle  with  a  GVWR  over  33,000  lbs, 
the  final  regulations  allow  that  vehicle 
to  be  certified  in  one  of  the  MHD 
vehicle  subcategories.  Where  a 
manufacturer  wishes  to  certify  an 
alternati ve- fueledvocational  vehicle 
with  a  GVWR  over  33,000  lbs,  the 
regulations  at  40  CFR  1036.108  specify 
whether  that  vehicle  should  be  treated 
as  Si  or  Cl  for  purposes  of  certification 
to  the  final  Phase  2  standards.  See 
Section  il.D.5ofthis  Preamble  for  a 
discussion  of  these  provisions. 

Table  V-18  presents  the  baseline 
performance  level  for  each  weight  class 
computed  by  GEM  by  calculating  the 
work  done  by  the  default  engine  to 
move  the  GEM  reference  vehicles  over 
the  test  cycles. 


and  Heavy-Duty  Engines  and  Powertrains ,  Final 
Report  to  EPA,  Southwest  Research  Institute,  June 
2016. 
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Table  V-1 8— Baseline  Vocational  Vehicle  Performance  With  SI  Engines 


Light 

heavy-duty 
Class  2b-5 

Medium 

Duty  cycle 

heavy-duty 
Class  6-7  (and 
Gasoline  c8)a 

Urban  . 

Multi-Purpose 
Regional  . 


Baseline  Emissions  Performance  in  C02  gram/ton-mile 


502 

354 

441 

314 

357 

275 

Baseline  Fuel  Efficiency  Performance  in  gallon  per  1,000  ton-mile 


Urban  . 

Multi-Purpose 
Regional  . 


56.4870 

49.6230 

40.1710 


39.8335 

35.3325 

30.9441 


Note: 

a  Vocational  vehicles  with  GVWR  over  33,000  lbs  powered  by  alternate  fueled  engines  must  certify  to  the  vehicle  standard  corresponding  with 
the  applicable  engine  standard. 


(b)  Technology  Packages  for  Derivation 
of  Final  Standards 

Prior  to  developing  the  numerical 
values  for  the  final  standards,  the 
agencies  projected  the  mix  of  new 
technologies  and  technology 
improvements  that  will  be  feasible 
within  the  available  lead  time.  We  note 
that  for  some  technologies,  the  adoption 
rates  and  effectiveness  may  be  very 
similar  across  subcategories.  However, 
for  other  technologies,  either  the 
adoption  rate,  effectiveness,  or  both 
differ  across  subcategories.  Where  a 
technology  performs  differently  over 
different  test  cycles,  these  differences 
are  reflected  in  the  derivation  of  the 
stringency  of  the  standard.  As  discussed 
i  n  Sect  ion  I  .C.  1 ,  we  assu  me 
manufacturers  will  incorporate 
appropriate  compliance  margins  for  all 
measured  GEM  inputs,  in  other  words, 
they  will  declare  values  slightly  higher 
than  their  measured  values.  As 
discussed  in  Section  1I.D.5,  compliance 
margins  associated  with  fuel  maps  are 
likely  to  be  approximately  one  percent. 
For  tire  rolling  resistance,  our  feasibility 
rests  on  the  Phase  1  standards, 
consistent  with  our  expectation  that 
manufacturers  will  continue  to 
incorporate  the  compliance  margins 
they  considered  necessary  for  Phase  1. 
With  respect  to  optional  axle  and/or 
transmission  power  loss  maps,  we 
believe  manufacturers  will  need  very 
small  compliance  margins.  These  power 
loss  procedures  require  high  precision 
so  measurement  uncertainty  will  likely 
be  on  the  order  of  0.1  percent  of  the 
transmitted  power.  All  of  these  margins 
are  reflected  in  our  projections  of  the 
emission  levels  that  will  be 
technologically  feasible,  as  well  as  the 
associated  costs. 

In  the  package  descriptions  that 
follow,  individual  technology  costs  are 


not  presented,  rather  these  can  be  found 
in  the  RIA  Chapter  2.9  and  2.11.  Section 
V.C.(2)(d)  includes  the  costs  estimated 
for  packages  of  technologies  the 
agencies  project  can  be  applied  to 
vocational  vehicles  to  meet  the  final 
Phase  2  standards. 

(i)  Transmission  Packages 

The  agencies  project  an  adoption  rate 
of  50  percent  in  MY  2021, 60  percent  in 
MY  2024,  and  nearly  70  percent  in  MY 
2027  of  transmissions  with  improved 
gear  efficiencies,  with  inputs  over-riding 
the  GEM  defaults  obtained  over  the 
separate  transmission  efficiency  test.  We 
are  projecting  an  adoption  rate  of  10 
percent  in  MY  2021, 20  percent  in  MY 
2024,  and  nearly  30  percent  in  MY  2027 
of  advanced  shift  strategies,  with 
demonstration  of  improvements 
recognized  over  the  separate  powertrain 
test. 

We  are  predicating  the  Phase  2 
standards  on  zero  adoption  of  added 
gears  in  the  H HD  Regional  subcategory, 
because  it  is  modeled  with  a  10-speed 
transmission,  and  vehicles  already  using 
that  number  of  gears  are  not  expected  to 
see  any  real  world  improvement  by 
increasing  the  number  of  available 
gears.  For  the  Multipurpose  and  Urban 
HHD  subcategories,  the  MY  2021 
projected  adoption  of  adding  gears  is  5 
percent,  increasing  to  10  percent  for  MY 
2024  and  MY  2027.  We  are  projecting  10 
percent  of  adding  two  gears  in  each  of 
the  other  six  subcategories  for  MY  2021 , 
increasing  to  20  percent  for  MY  2024 
and  MY  2027.  Commenters  supported 
the  inclusion  of  this  technology  as  part 
of  the  basis  for  the  standards.  Allison 
commented  that  they  have  configured 
an  8-speedvocational  transmission. 
Eaton’s  new  MHD  dual  clutch 
transmission  has  seven  forward  gears. 
There  is  also  a  likelihood  that  suppliers 
of  8 -speed transmissions  for  HD  pickups 


and  vans  may  sell  some  into  the  LHD 
vocational  vehicle  market. 

We  are  also  predicating  the  optional 
custom  chassis  standards  for  school  and 
coach  buses  in  part  on  adoption  of 
transmissions  with  additional  gears.  In 
MY  2021,  this  adoption  rate  is  five 
percent,  increasing  to  10  percent  in  MY 
2024  and  15  percent  in  MY  2027. 
Manufacturers  who  certify  these 
vehicles  to  the  primary  standards  will 
use  GEM  to  model  the  actual  gears  and 
gear  ratios;  however,  manufacturers 
using  custom  chassis  regulatory 
subcategory  identifiers  will  not  have 
this  flexibility.  The  agencies  have 
estimated  the  cycle- averagebenef it  of 
adding  an  extra  gear  for  school  buses 
(modeled  as  MHD  Urban  vehicles)  at  0.9 
percent  and  coach  buses  (with  6  gears 
in  the  baseline)  at  1.7  percent;  therefore, 
manufacturers  using  custom  chassis 
regulatory  subcategory  identifiers  for 
these  vehicles  will  be  permitted  to  enter 
these  pre- defined  improvement  values 
at  the  time  of  certification. 

Based  on  comment  regarding  our 
regulatory  baselines,  both  the  HHD 
Regional  and  HHD  Multipurpose 
subcategories  now  have  manual 
transmissions  in  the  baseline 
configuration.  For  these  vehicles,  the 
agencies  project  upgrades  to  automated 
transmissions  such  as  either  AMT,  DCT, 
or  automatic,  at  an  adoption  rate  of  30 
percent  in  MY  2021,  50  percent  in  MY 
2024,  and  80  percent  in  MY  2027  for 
Regional  vehicles.  For  Multipurpose, 
beginning  with  20  percent  manuals  in 
the  baseline,  the  adoption  rate  of 
automated  transmissions  is  five  percent 
in  MY  2021  and  20  percent  in  MY  2024. 
Consistent  with  our  projections  of 
technology  adoption,  the  regulations 
require  that  any  vocational  vehicles 
with  manual  transmissions  must  be 
certified  as  Regional  in  MY  2024  and 
beyond.  This  progression  of 
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transmission  automation  is  consistent 
with  the  agencies’  projection  of  10 
percent  manuals  and  90  percent 
automated  transmissions  in  the  day  cab 
tractor  subcategories  in  MY  2027.  See 
Table  111-13.  HHD  vocational  vehicles  in 
regional  service  have  many  things  in 
common  with  day  cab  tractors, 
including  the  same  assumed  engine  size 
and  typical  transmission  type,  and  a 
similar  duty  cycle.  Thus,  it  is  reasonable 
for  the  agencies  to  make  similar 
projections  about  the  fraction  of 
automated  vs  manual  transmissions 
adopted  over  the  next  decade  among 
these  sectors.  Also  consistent  with 
tractors,  GEM  simulates  each  of  these 
with  a  two  percent  fixed  effectiveness 
improvement  over  the  performance  of 
the  MT  in  the  baseline.  To  the  extent 
any  of  these  transmissions  provide 
additional  effectiveness  over  the  GEM 
cycles  with  actual  OEM  data  entered,  it 
is  not  considered  in  the  stringency  of 
the  vocational  vehicle  HHD  Regional 
standard  (but  would  be  recognized  at 
certification).  The  agencies  have  been 
unable  to  characterize  the  relative 
effectiveness  of  DCT  compared  with  AT 
sufficiently  to  apply  it  as  a  technology 
on  which  stringency  is  predicated.  This 
is  consistent  with  the  public  comment 
on  this  issue:  Daimler  did  not  support 
inclusion  of  DCT  as  a  technology  with 
different  effectiveness  than  AMT,  and 
Allison  did  not  support  treatment  of 
either  DCT  or  AMT  as  different  as  AT. 

In  the  seven  subcategories  (i.e.  all  of 
the  remaining  subcategories)  in  which 
automatic  transmissions  are  the  base 
technology,  the  agencies  project  that  ten 
percent  of  the  HHD  vehicles  will  apply 
an  aggressive  torque  converter  lockup 
strategy  in  MY  2021,  and  30  percent  in 
the  LHD  and  MHD  subcategories.  These 
adoption  rates  are  projected  to  increase 
to  20  percent  for  HHD  and  40  percent 
for  LHD  and  MHD  in  MY  2024.  We 
project  adoption  of  aggressive  torque 
converter  lockup  for  HHD  automatics  of 
30  percent  in  MY  2027,  and  50  percent 
for  LHD  and  MHD. 

In  setting  the  standard  stringency,  we 
have  projected  that  non- in  teg  rated  (bolt- 
on)  mild  hybrids  will  not  have  the 
function  to  turn  off  the  engine  at  stop, 
while  the  integrated  mild  hybrids  will 
have  this  function.  The  agencies  have 
estimated  the  effectiveness  for  vehicles 
certified  in  the  Urban  subcategories  will 
achieve  as  much  as  13  percent 
improvement,  and  integrated  systems 
that  turn  off  at  stop  will  see  up  to  21 
percent  improvement  depending  on  the 
subcategory.  We  have  also  projected 
zero  hybrid  adoption  rate  (mild  or 
otherwise)  by  vehicles  in  the  Regional 
subcategories,  expecting  that  the  benefit 
of  hybrids  for  those  vehicles  will  be  too 


low  to  merit  use  of  that  type  of 
technology.  However,  there  is  no  fixed 
hybrid  value  assigned  in  GEM  and,  for 
any  vehicles  utilizing  hybrid 
technology,  the  actual  improvement 
over  the  applicable  test  cycle  will  be 
determined  by  powertrain  testing, 
which  would  likely  reflect  some  benefit 
of  hybrids  on  Regional  vehicles.  By  the 
full  implementation  year  of  MY  2027, 
the  agencies  are  projecting  an  overall 
vocational  vehicle  adoption  rate  of  12 
percent  mild  hybrids,  which  we 
estimate  will  be  14  percent  of  vehicles 
certified  in  the  Multi -Purposeand 
Urban  subcategories  (six  percent 
integrated  and  eight  percent  non- 
integrated).  We  are  projecting  a  low 
adoption  rate  in  the  early  years  of  the 
Phase  2  program,  zero  integrated  hybrid 
systems  and  two  percent  of  the  bolt-on 
systems  in  these  subcategories  in  MY 
2021,  and  three  percent  integrated  mild 
hybrids  in  MY  2024  for  vehicles 
certified  in  the  Multi -Purposeand 
Urban  subcategories,  plus  5  percent 
non-integratedmild  hybrids  in  MY 
2024.  Based  on  our  assumptions  about 
the  populations  of  vehicles  in  different 
subcategories,  these  hybrid  adoption 
rates  are  about  two  percent  overall  in 
MY  2021  and  six  percent  overall  in  MY 
2024. 

Navistar  commented  with  concerns 
that  the  agencies  may  be  double 
counting  some  of  the  improvements  of 
deep  integration.  For  example,  the 
addition  of  a  gear  to  a  transmission  may 
reduce  the  added  benefit  of  deep 
integration,  as  the  transmission  may 
already  achieve  a  more  optimal 
operation  state  more  often  due  to  the 
greater  number  of  gears.  The  agencies 
have  been  careful  to  project  adoption 
rates  and  effectiveness  of  transmission 
technologies  in  a  way  that  that  avoids 
over-estimatingthe  achievable 
reductions.  For  example,  as  we 
developed  the  packages,  we  reduced  the 
adoption  rate  of  advanced  shift  strategy 
by  the  adoption  rate  of  integrated 
hybrids,  and  we  reduced  the  adoption 
rate  of  transmission  gear  efficiency  by 
the  amount  of  non  -  integratedhybrids. 
This  is  because  we  do  not  project  that 
any  driveline  will  undergo  testing  over 
both  the  powertrain  test  and  the 
separate  transmission  efficiency  test. 
Because  we  have  projected  adoption  of 
combinations  of  transmission 
technologies  in  some  subcategories,  the 
sum  of  adoption  rates  of  individual 
transmission  technologies  may  exceed 
100  percent  in  some  cases.  However,  the 
effectiveness  values  have  not  been 
summed  because  we  agree  with  the 
commenter  that  we  should  not  double 
count  benefits.  Instead  of  summing  the 


combined  efficiencies,  we  combine 
multiplicatively  as  described  in 
Equation  V-1,  below.  Thus,  we  have 
fairly  accounted  for  dis-synergiesof 
effectiveness  where  multiple 
technologies  are  applied  to  a  similar 
vehicle  system. 

Custom  chassis  manufacturers  have 
provided  compelling  comment  that  the 
absence  of  recognition  in  the 
certification  process  of  improved 
transmission  technology  will  not  deter 
them  from  its  adoption.  Therefore, 
although  some  types  of  improved 
transmissions  are  feasible  for  some 
custom  chassis,  these  vehicles  are 
typically  assembled  from  off-the-shelf 
parts  in  low  production  volumes.  For 
most  components,  this  is  not  a 
significant  obstacle.  However,  this 
dynamic  can  limit  their  access  to  the 
most  advanced  transmission 
technologies.  Transmission 
manufacturers  would  generally  be 
willing  to  supply  advanced 
transmissions  they  developed  for  a 
larger  customer,  but  would  be  less  likely 
to  invest  in  developing  a  special  low 
volume  transmission  for  the  custom 
chassis.  Similar  circumstances  would 
apply  for  hybrids.  Further,  for  the 
reasons  described  above  about  non  ¬ 
rep  resen  tative  drivelines  in  the  baseline 
configurations,  we  believe  that  allowing 
these  to  be  certified  with  a  default 
driveline  is  a  reasonable  program 
structure.  For  school  buses  and  others, 
if  a  manufacturer  wishes  to  be 
recognized  beyond  the  levels  described 
for  adopting  improved  transmissions,  it 
has  the  option  of  certifying  to  the 
primary  standards.  Nevertheless, 
technology  improvements  that  some  of 
these  manufacturers  will  include  based 
on  market  forces  (after  they  have  been 
introduced  into  the  market  as  a  result  of 
the  primary  program)  will  likely  result 
in  actual  in-useimprovements  for  many 
these  vehicles  beyond  what  is  projected 
by  the  standards. 

(ii)  Axle  Packages 

The  agencies  project  that  10  percent 
of  vocational  vehicles  in  all 
subcategories  will  adopt  high  efficiency 
axles  in  MY  2021, 20  percent  in  MY 
2024,  and  30  percent  in  MY  2027.  Fuel 
efficient  lubricant  formulations  are 
widespread  across  the  heavy-duty 
market,  though  advanced  synthetic 
formulations  are  currently  less 
popular.438  Axle  lubricants  with 
improved  viscosity  and  efficiency - 
enhancing  performance  are  projected  to 


438  See  meeting  log  for  proposed  rule,  specifically 
the  April  2014  meeting  with  Dana,  https:// 
www.  regulations,  go  v/docum  en  t?D  =EPA  -H  Q-OA  R- 
2014-0827-0702 
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be  widely  adopted  by  manufacturers  in 
the  time  frame  of  Phase  2.  Such 
formulations  are  commercially  available 
and  the  agencies  see  no  reason  why  they 
could  not  be  feasible  for  most  vehicles. 
Nonetheless,  we  have  refrained  from 
projecting  full  adoption  of  this 
technology.  The  agencies  do  not  have 
specific  information  regarding  reasons 
why  axle  manufacturers  may  specify  a 
specific  type  of  lubricant  over  another, 
and  whether  advanced  lubricant 
formulations  may  not  be  recommended 
in  all  cases.  The  agencies  received 
adverse  comment  on  allowing  fixed 
credit  for  use  of  high  efficiency  axles, 
whether  from  lubrication  or  other 
mechanical  designs,  in  response,  we  are 
adopting  a  separate  axle  efficiency  test, 
which  can  be  used  as  an  input  to  GEM 
to  over- ri dedefault  axle  efficiency 
values.  The  low  overall  adoption  rate 
indicates  that  we  expect  axle  suppliers 
to  only  offer  high-efficiencyaxles  for 
their  most  high  production  volume 
products,  especially  those  that  can  serve 
both  the  tractor  and  vocational  market. 
Therefore,  we  believe  it  is  unlikely  that 
high-efficiencyaxles  will  be  adopted  in 
custom  chassis  applications.  Because 
we  are  no  longer  offering  a  fixed 
improvement  for  this  technology  as  at 
proposal,  this  is  only  available  for 
vocational  vehicles  that  are  certified  to 
the  primary  program. 

The  agencies  estimate  that  10  percent 
of  HHD  Regional  vocational  vehicles 
and  five  percent  of  HHD  Multipurpose 
vehicles  will  adopt  part  time  6x2  axle 


technology  in  MY  2021.  This  technology 
is  most  likely  to  be  applied  to  Class  8 
vocational  vehicles  (with  2  rear  axles) 
that  are  designed  for  frequent  highway 
trips.  The  agencies  project  a  20  percent 
adoption  rate  for  HHD  Regional  and  15 
percent  adoption  rate  for  HHD 
Multipurpose  for  part  time  6x2  axle 
technologies  in  MY  2024.  In  MY  2027, 
we  project  30  percent  adoption  of  part 
time  6x2  for  HHD  Regional  and  25 
percent  for  HHD  Multipurpose.  We  are 
establishing  a  custom  chassis  baseline 
configuration  for  coach  buses  with  a  6x2 
axle,  in  consideration  of  comments  from 
UCSand  manufacturersstating  this  is 
the  standard  axle  configuration  for  these 
vehicles,  if  a  HHD  coach  bus  is  sold 
with  a  6x4  or  part  time  6x2  axle,  the 
manufacturer  must  enter  the  as-built 
axle  configuration  as  a  GEM  input.  This 
is  true  whether  the  vehicle  is  in  the 
primary  program  or  if  it  is  certified  to 
the  custom  chassis  standard.  Because 
the  optional  custom  chassis  standard 
assumes  a  6x2  axle  in  the  coach  bus 
baseline,  manufacturers  may  only 
qualify  to  obtain  a  reduced  GEM  result 
from  use  of  the  300  pound  weight 
reduction  value  (specified  in  40  CFR 
1037.520  associated  with  use  of  a 
permanent  6x2  axle)  when  certifying 
coach  buses  to  the  primary  standards. 

(iii)  Tire  Packages 

The  agencies  estimate  that  the  per- 
vehicle  average  level  of  rolling 
resistance  from  vocational  vehicle  tires 
could  be  reduced  by  up  to  13  percent  for 
many  vehicles  by  full  implementation  of 


the  Phase  2  program  in  MY  2027,  based 
on  broader  adoption  of  vocational 
vehicle  tires  currently  available.  We 
estimate  this  will  yield  reductions  in 
fuel  use  and  C02  emissions  of  up  to  3.3 
percent  for  these  vehicles.  All  of  our 
estimates  of  vehicle  -  leveltire  CRR 
improvements  employ  a  weighted 
average  using  an  assumed  axle  load 
distribution  of  30  percent  on  the  steer 
tires  and  70  percent  on  the  drive  tires, 
as  was  proposed.439  The  projected 
adoption  rates  of  tires  with  improved 
CRR  for  chassis  in  the  primary  program 
are  presented  in  Table  V-19.  The  levels 
noted  in  the  table  are  defined  above  in 
Table  V-15.  By  applying  the  assumed 
axle  load  distribution,  the  estimated 
vehicle  CRR  improvement  projected  as 
part  of  the  MY  2021  standards  ranges 
from  5  to  8  percent,  which  we  project 
will  achieve  up  to  1.9  percent  reduction 
in  fuel  use  and  C02  emissions, 
depending  on  the  vehicle  subcategory. 
The  agencies  estimate  the  vehicle  CRR 
improvement  in  MY  2024  will  range 
from  5  to  13  percent,  yielding 
reductions  in  fuel  use  and  C02 
emissions  up  to  3.2  percent,  depending 
on  the  vehicle  subcategory. 

The  agencies  believe  that  these  tire 
packages  recognize  the  variety  of  tire 
purposes  and  performance  levels  in  the 
vocational  vehicle  market,  and  maintain 
choices  for  manufacturers  to  use  the 
most  efficient  tires  (/.e.  those  with 
lowest  rolling  resistance)  only  where  it 
makes  sense  given  these  vehicles’ 
differing  purposes  and  applications. 


Table  V-1 9— Projected  LRR  Tire  Adoption  Rates 


Regional 

Multipurpose 

Urban 

Steer 

Drive 

Steer 

Drive 

Steer 

Drive 

2021  HHD 

100%  LRR  5v  .. 

100%  LRR  2v  .. 

100%  LRR  5v  .. 

100%  LRR  2v  . 

100%  LRR  4v  .. 

100%  LRR  1  v. 

2021  MHD 

100%  LRR  3v  .. 

100%  LRR  1  v  .. 

100%  LRR  3v  .. 

100%  LRR  1  v  . 

100%  LRR  3v  .. 

100%  LRR  1  v. 

2021  LHD 

100%  LRR  3v  .. 

100%  LRR  3v  .. 

100%  LRR  3v  .. 

100%  LRR  3v  . 

100%  LRR  2v  .. 

100%  LRR  2v. 

2024  HHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  5v  .. 

100%  LRR  2v  . 

100%  LRR  4v  .. 

100%  LRR  1  v. 

2024  MHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  3v  .. 

50%  LRR  1  v,  50%  LRR  2v 

100%  LRR  3v  .. 

100%  LRR  1  v. 

2024  LHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  3v  .. 

100%  LRR  3v  . 

100%  LRR  2v  .. 

100%  LRR  2v. 

2027  HHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  5v  .. 

100%  LRR  3v  . 

100%  LRR  5v  .. 

100%  LRR  2v. 

2027  MHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  5v  .. 

100%  LRR  3v  . 

100%  LRR  3v  .. 

50%  LRR  1  v,  50%  LRR  2v. 

2027  LHD 

100%  LRR  5v  .. 

100%  LRR  3v  .. 

100%  LRR  5v  .. 

100%  LRR  3v  . 

100%  LRR  3v  .. 

50%  LRR  2v,  50%  LRR  3v. 

Table  V-20  presents  the  projected 
adoption  rates  of  LRR  tires  for  custom 
chassis.  As  noted  above  in  Section 
V.C.(1)(a)(iii),  the  adoption  rates 
generally  represent  improvements  in  the 
range  of  the  25th  to  40th  percentile 
using  data  from  actual  vehicles  in  each 
application  that  were  certified  in  MY 


439  See  Vehicie  Valuation  Services  Quick 
Reference  Guide,  available  at.  http://www.vvsi.com/ 
train ing/TrainingGuide.pdf,  (accessed  June  2014), 


2014.  A  summary  of  these  data  is 
provided  in  a  memorandum  to  the 
docket.440  An  exception  to  this  is 
emergency  vehicles.  The  final 
emergency  vehicle  standards  reflect 
adoption  of  tires  that  progress  to  the 
50th  percentile  by  MY  2027,  using  steer 
and  drive  tire  data  for  certified 


the  draft  RIA  at  Chapter  2.9.2,  and  Docket  ID  EPA- 
H  Q-O  A  R-20 1 4-0827-0434 . 


emergency  vehicles.  At  these  adoption 
rates,  manufacturers  need  not  change 
any  of  the  tires  they  are  currently  fitting 
on  emergency  vehicles,  and  they  will 
comply  on  average. 


440  See  memorandum  on  tire  data,  Note  419, 
above. 
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Table  V-20— Projected  LRR  Tire 
Adoption  Rates  for  Custom 
Chassis 


MY  2021 

MY  2027 

Steer 

Drive 

Steer 

Drive 

Coach  . 

100% 

1 00% 

1 00% 

100% 

LRR 

LRR 

LRR 

LRR 

4v, 

4v. 

5v. 

5v. 

RV  . 

100% 

1 00% 

1 00% 

100% 

LRR 

LRR 

LRR 

LRR 

5v. 

5v. 

5v. 

5v. 

School  .... 

100% 

100% 

100% 

100% 

LRR 

LRR 

LRR 

LRR 

4v, 

2v, 

5v. 

4v. 

Transit  .... 

100% 

1 00% 

1 00% 

100% 

LRR 

LRR 

LRR 

LRR 

Iv. 

Iv. 

3v. 

3v. 

Refuse  .... 

100% 

100% 

100% 

100% 

LRR 

LRR 

LRR 

LRR 

Iv. 

Iv. 

3v. 

3v. 

Mixer  . 

100% 

100% 

100% 

100% 

LRR 

LRR 

LRR 

LRR 

2v. 

Iv. 

3v. 

2v. 

Emer¬ 

100% 

100% 

100% 

100% 

gency. 

LRR 

LRR 

LRR 

LRR 

2v. 

Iv. 

4v. 

Iv. 

(iv)  idle  Reduction  Packages 

in  these  rules,  the  adoption  rate  of 
AES  for  H HD  Regional  vehicles  is  40 
percent  in  MY  2021, 80  percent  in  MY 
2024,  and  90  percent  in  MY  2027.  This 
is  because  these  vehicles  have  driving 
patterns  with  a  significant  amount  of 
parked  idle,  and  the  vast  majority  have 
relatively  modest  accessory  demands 
such  that  only  a  few  would  have  such 
large  demands  for  backup  power  that 
turning  the  engine  off  while  parked 


would  not  be  feasible.  For  all  weight 
classes  of  Regional  vehicles  except 
coach  buses,  the  neutral  idle  and  stop 
start  adoption  rates  remain  zero  in  all 
model  years  because  these  vehicles  have 
driving  patterns  with  such  a  small 
amount  of  transient  driving  that  this 
drive- idletechnology  would  not  likely 
provide  real  world  benefits.  For  coach 
buses  we  are  predicating  the  optional 
custom  chassis  standard  in  part  on 
adoption  of  neutral  idle  for  several 
reasons.  First,  according  to  Volvo,  we 
are  underestimating  the  amount  of 
transient  time  for  these  vehicles  by 
applying  only  a  20  percent  weighting  of 
the  transient  cycle  instead  of  25  percent 
as  noted  in  their  comment.  Second,  we 
estimate  that  neutral  idle  is  a  low  cost 
technology  that  would  easily  pay  for 
itself  with  the  miles  accumulated  by 
coach  buses.  Finally,  in  the  custom 
chassis  program  manufacturers  are  able 
to  qualify  for  a  reduced  emission  rate  in 
GEM  through  selection  of  neutral  idle 
even  if  the  transmission  architecture 
inherently  functions  with  neutral  idle 
such  as  with  an  AMT  or  DCT.  The 
Regional  vehicles  carry  a  40  percent,  80 
percent,  and  90  percent  adoption  rate  of 
AES  in  MYs  2021,  2024,  and  2027 
respectively  because  these  vehicles  are 
not  projected  to  apply  any  other  idle 
reduction  technology  and  as  long  as 
large  accessory  loads  are  not  required 
this  technology  is  widely  feasible.  As 
reflected  in  the  Multipurpose  and  Urban 


duty  cycles  with  an  overall  composite 
test  weighting  of  zero  speed  operation  of 
50  percent  with  25  percent  composite 
weighting  of  the  parked  idle  cycle,  idle 
reduction  is  a  significant  technology  for 
these  vehicles.  We  are  projecting  30 
percent  adoption  of  AES  in  all  weight 
classes  of  Multipurpose  and  Urban 
vocational  vehicles  in  MY  2021, 
increasing  to  60  percent  in  MY  2024  and 
70%  in  MY  2027.  This  is  less  than  for 
Regional  because  we  expect  a  larger 
fraction  of  vehicles  in  these 
subcategories  will  need  to  run  PTO  or 
other  accessories  while  parked,  such 
that  fewer  will  be  able  to  reasonably 
apply  the  low-costAES  that  we  have 
identified  in  this  rulemaking.  Because 
we  are  considering  stop-startand 
neutral  idle  to  be  mutually  exclusive  on 
a  per- vehiclebasis,  the  sum  of  these  two 
technologies  does  not  exceed  90  percent 
in  MY  2027,  and  gradually  ramps  up  to 
this  level  from  the  50  to  60  percent 
range  in  MY  2021.  Neutral  idle  adoption 
rates  are  greater  in  the  early  years 
because  we  expect  this  will  not  need 
much  lead  time,  if  any.  An  exception  to 
the  90  percent  maximum  adoption  rate 
is  transit  buses,  where  we  believe  all 
vehicles  of  this  type  can  reasonably 
apply  some  form  of  drive  idle  reduction 
technology.  The  adoption  rates  of  idle 
reduction  technologies  for  vocational 
vehicles  in  MY  2027  is  presented  in 
Table  V-21. 


Table  V-21— MY  2027  Adoption  Rates  of  Idle  Reduction  Technologies 


Technology 

Heavy  heavy-duty 

Medium  heavy-duty 

Light  heavy-duty 

Regional 

Multi¬ 

purpose 

Urban 

Regional 

Multi¬ 

purpose 

Urban 

Regional 

Multi¬ 

purpose 

Urban 

Neutral  Idle  . 

0 

70 

70 

0 

60 

60 

0 

60 

60 

Stop-Start  . 

0 

20 

20 

0 

30 

30 

0 

30 

30 

AES  . 

90 

70 

70 

90 

70 

70 

90 

70 

70 

Although  it  is  possible  that  a  vehicle 
could  have  both  neutral  idle  and  stop- 
start,  our  stringency  calculations  only 
consider  emissions  reductions  where  a 
vehicle  either  has  one  or  the  other  of 
these  technologies.  The  final  GEM  input 
file  allows  users  to  apply  multiple  idle 
reduction  technologies  within  a  single 
vehicle  configuration. 

Because  we  have  included  costs  to 
maintain  engine  protection  during 
periods  of  shut -off, as  well  as  over-rides 
to  recognize  instances  where  it  may  not 
be  safe  to  shut  off  an  engine,  we  believe 
stop-startcan  safely  be  applied  at  the 
rates  described  above  in  the  time  frames 
described.  Also,  because  we  have 
defined  two  idle  cycles  where  the 


automatic  engine  shutoff  technology 
addresses  the  condition  of  being  parked 
with  the  brake  off,  we  believe  this 
alleviates  many  of  the  concerns 
expressed  by  commenters  about  stop- 
start.  We  believe  many  commenters 
were  (erroneously)  imagining  that  stop- 
start  systems  would  be  required  to 
function  during  periods  of  extended 
parking. 

We  agree  with  commenters  that  stop- 
start  is  not  feasible  for  emergency 
vehicles  and  concrete  mixers.  We 
further  believe  that  stop-startwould  not 
provide  any  real  world  benefit  for  coach 
buses  or  motor  homes.  However,  for 
school  buses,  transit  buses,  and  refuse 
trucks,  we  believe  stop -start  is  feasible 


and  likely  to  result  in  real  world 
benefits.  The  only  custom  chassis 
standards  that  we  are  basing  on 
adoption  of  AES  is  school  buses, 
because  for  the  others,  we  believe  the 
simple  shutdown  timer  would  be  likely 
to  encounter  an  over-ridecondition 
frequently  enough  to  yield  a  very  small 
benefit  from  this  technology.  To  make 
AES  practical  for  a  coach  or  transit  bus 
for  example,  a  much  larger  auxiliary 
power  source  would  be  needed  than  the 
one  projected  as  part  of  this  rulemaking. 
Although  many  school  buses  have 
voluntarily  adopted  idle  reduction 
strategies  for  other  reasons,  we  do  not 
believe  many  have  tamper-proof 
automaticshutdown  systems. 
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Table  V-22— Custom  Chassis  Workday  Idle  Adoption  Rates 


Technology 

MY 

AES 

Nl 

Stop-start 

Coach  . 

2021 

40 

2027 

70 

School  . 

2021 

30 

60 

5 

2027 

70 

60 

30 

Transit  . 

2021 

60 

10 

2027 

70 

30 

Refuse  . 

2021 

30 

0 

2027 

50 

20 

As  described  above,  the  agencies  are 
excluding  refuse  trucks  that  do  not 
compact  waste  from  the  optional  custom 
chassis  vocational  vehicle  standards. 

We  believe  trucks  that  do  not  compact 
waste  have  sufficiently  low  PTO 
operation  (usually  only  while  parked)  to 
make  application  of  drive  idle  reduction 
technologies  (and  other  technologies 
projected  for  regular  vocational  chassis) 
quite  feasible.  Front- loadingrefuse 
collection  vehicles  tend  to  have  a 
relatively  low  number  of  stops  per  day 
as  they  tend  to  collect  waste  from 
central  locations  such  as  commercial 
buildings  and  apartment  complexes. 
Because  these  have  a  relatively  low 
amount  of  PTO  operation,  we  expect 
stop-startwiil  be  reasonably  effective  for 
these  vehicles.  Rear-loadingand  side¬ 
loading  neighborhood  waste  and 
recycling  collection  trucks  are  the  refuse 
trucks  where  the  largest  number  of  stop - 
start  and  neutral  idle  over-ride 
conditions  are  likely  to  be  encountered. 
Because  chassis  manufacturers,  even 
those  with  small  production  volumes 
and  close  customer  relationships,  do  not 
always  know  whether  a  refuse  truck 
chassis  will  be  fitted  with  a  body 
designed  for  front  loading,  rear  loading, 
or  side  loading,  we  are  applying  an 
adoption  rate  of  20  percent  stop-startin 
2027  to  refuse  trucks  certified  as  custom 
chassis.  In  the  case  where  a  chassis 
manufacturer  certifies  a  refuse  truck  to 
the  primary  standards  under  the  HHD 
Urban  subcategory,  the  MY  2027 
adoption  rate  of  stop -start is  also  20 
percent  as  shown  in  Table  V-21.  The 
stringency  in  both  cases  assumes  a 
sufficiently  capable  stop -startsy stem  to 
not  require  an  excessive  use  of  over¬ 
rides.  Manufacturers  opting  to  certify 
refuse  trucks  to  the  primary  standards 
will  have  an  option  to  be  recognized  for 
enhanced  stop-startsystems  through  the 
powertrain  test. 

It  may  take  some  minor  development 
effort  to  apply  neutral  idle  to  high- 
torque  automatic  transmissions 
designed  for  the  largest  vocational 
vehicles.  Based  on  stakeholder  input, 
the  designs  needed  to  avoid  an 
uncomfortable  re-engagementbump 


when  returning  to  drive  from  neutral 
may  require  some  engineering 
refinement  as  well  as  some  work  to 
enable  two-waycommunication 
between  engines  and  transmissions. 
Nonetheless,  this  technology  should  be 
available  in  the  near  term  for  many 
vehicles  and  is  low  cost  compared  to 
many  other  technologies  we  considered. 
Commenters  asked  for  over-ridessuch 
as  when  on  a  steep  hill  and  we  agree 
and  are  adopting  this  provision. 

For  the  reasons  described  above,  we 
see  the  above  idle  reduction 
technologies  being  technically  feasible 
on  the  majority  of  vocational  vehicles. 
The  R1A  Chapter  2.9.3.4  and  RIA 
Chapter  2.9.5. 1 .4  provide  additional 
discussion  on  workday  idle  reduction 
technologies  for  vocational  vehicles. 

(v)  Weight  Reduction  Packages 

As  described  in  the  RIA  Chapter 
2.11.10.3,  weight  reduction  is  a 
relatively  costly  technology,  at 
approximately  $3  to  $10  per  pound  for 
a  200-  Ibpackage.  Even  so,  for  vehicles 
in  service  classes  where  dense,  heavy 
loads  are  frequently  carried,  weight 
reduction  can  translate  directly  to 
additional  payload.  The  agencies  project 
that  modest  weight  reduction  is  feasible 
for  all  vocational  vehicles.  The  agencies 
are  predicating  the  final  standards  on 
adoption  of  weight  reduction 
comparable  to  what  can  be  achieved 
through  use  of  aluminum  wheels  (an 
easy  material  switch  that  does  not  alter 
load  distribution  on  the  chassis).  This 
package  is  estimated  at  150  pounds  for 
LHD  and  MHD  vehicles,  and  250 
pounds  for  HHD  vehicles,  based  on  six 
and  10  wheels,  respectively.  This  value 
is  revised  upward  since  proposal  based 
on  compelling  comments  from  the 
Aluminum  Association  recommending 
that  we  set  the  same  level  of  weight 
reduction  for  lightweight  aluminum 
alloys  as  for  regular  aluminum,  at  25 
pounds  per  wheel.  More  details  on  these 
comments  may  be  found  in  the 
Response  to  Comments  Chapter  5.  In 
MY  2021 ,  we  project  an  adoption  rate  of 
10  percent,  30  percent  in  MY  2024,  and 


50  percent  in  MY  2027  for  all 
subcategories  in  the  primary  program. 

The  agencies  project  manufacturers 
will  have  sufficient  options  of  other 
components  eligible  for  material 
substitution  so  that  this  level  of  weight 
reduction  will  be  feasible  even  where 
aluminum  wheels  are  not  selected  by 
customers.  Based  on  comments,  we 
have  removed  aluminum  transmission 
cases  and  aluminum  clutch  housings 
from  the  vocational  lookup  table. 

We  are  not  predicating  the  custom 
chassis  standards  on  any  use  of  weight 
reduction.  We  have  learned  that 
manufacturers  of  concrete  mixers,  refuse 
trucks,  and  some  high  end  buses  have 
already  made  extensive  use  of 
lightweighting  technologies  in  the 
baseline  fleet.  We  also  received 
persuasive  comment  cautioning  us  not 
to  base  the  school  bus  standards  on 
weight  reduction  due  to  potential 
conflicts  with  safety  standards.  In 
considering  this  information,  we  are 
allowing  all  vehicles  certified  using 
custom  chassis  regulatory  subcategory 
identifiers  to  make  use  of  weight 
reduction  as  a  compliance  flexibility. 

We  received  compelling  comment  from 
UCS  that  weight  reduction  should  be 
considered  feasible  for  transit  buses. 
Upon  consideration  of  this  comment  as 
well  as  information  regarding  the 
preponderance  of  city  buses  with 
overloaded  axles,  we  are  predicating 
standard  stringency  for  transit  buses  on 
use  of  aluminum  wheels  at  the  same 
adoption  rate  as  for  the  primary 
program.  See  the  RIA  at  Chapter 
2.9. 5. 1.5  for  more  information  about 
transit  bus  axles. 

(vi)  Electrified  Accessory  Packages 

The  agencies  are  predicating  the  final 
vocational  vehicle  standards  in  part  on 
an  adoption  rate  of  five  percent  in  MY 
2021  of  an  electrified  accessory  package 
that  achieves  one  percent  fuel  efficiency 
improvement.  The  discussion  in  Section 
V.C.(1  )(a)(vi)  describes  some  pre¬ 
defined  e- accessory  improvements  that 
are  available  in  GEM  for  all  vocational 
vehicles.  In  MY  2024  we  increase  this 
adoption  rate  to  ten  percent,  and  in  MY 
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2027  the  projected  adoption  rate  is  15 
percent,  applicable  in  all  subcategories 
excluding  custom  chassis.  Although  we 
believe  some  components  could  be 
electrified  for  some  custom  chassis,  we 
do  not  have  sufficient  information  to 
estimate  an  incremental  cost  associated 
with  electrifying  the  more  complex 
systems  on  custom  chassis  such  as 
buses,  or  to  project  a  specific  adoption 
rate  for  this  type  of  improvement 

(vii)  Tire  Pressure  System  Packages 

The  agencies  are  predicating  the 
vocational  vehicle  standards  in  part  on 


widespread  adoption  of  tire  pressure 
monitoring  systems.  These  are  readily 
accepted  by  fleets  as  a  cost-effective 
safety  and  fuel-savingmeasure.  Because 
there  may  be  some  minor  challenges  in 
applying  this  technology  to  some 
vehicles  where  the  payload  and  duty 
cycle  lead  to  very  high  tire  temperatures 
and  pressures  (as  described  above),  we 
are  applying  a  lower  adoption  rate  to 
Urban  and  Multi -purposevehicles  than 
to  Regional  vehicles,  as  shown  in  Table 
V-23.  We  are  applying  similarly  lower 
adoption  rates  for  refuse  trucks  and 


transit  buses.  We  are  not  predicating  the 
emergency  vehicle  or  cement  mixer 
standards  on  adoption  of  TPMS. 

We  are  predicating  the  optional 
school  bus,  coach  bus,  transit  bus,  and 
refuse  truck  standards  in  part  on  limited 
adoption  of  automatic  tire  inflation 
systems  (ATIS),  as  shown  in  Table  V- 
23.  These  are  more  costly  than  TPMS, 
and  require  an  onboard  air  supply  and 
sometimes  extensive  plumbing  of  air 
lines. 


Table  V-23— Vocational  Tire  Pressure  System  Adoption  Rates 


Technology 

TPMS 

ATIS 

MY  2021 

MY  2024 

MY  2027 

MY  2021 

MY  2027 

Regional  . 

60 

75 

90 

Multi-Purpose  . 

50 

65 

80 

Urban  . 

40 

55 

70 

School  . 

70 

80 

20 

Coach  . 

50 

75 

10 

25 

Transit  . 

40 

50 

10 

20 

Refuse  . 

40 

50 

10 

15 

Motor  Home  . 

60 

90 

(c)GEM  inputs  for  Derivation  of 
Vocational  Vehicle  Standards 

To  account  for  engine  -  level 
improvements  consistent  with  those 
projected  to  meet  Phase  2  vocational 
engine  standards,  and  which  will  be 
reflected  over  the  GEM  vehicle  test 
cycles,  the  agencies  developed  a  suite  of 
fuel  consumption  maps  for  use  with  the 
GEM:  One  set  of  maps  that  represent 
engines  meeting  the  MY  2021  vocational 
diesel  engine  standards,  a  second  set  of 
maps  representing  engines  meeting  the 
MY  2024  vocational  diesel  engine 
standards,  and  a  third  set  of  maps 
representing  engines  meeting  the  MY 
2027  vocational  diesel  engine 
standards.441  By  incorporating  the 
engine  technology  packages  projected  to 
be  adopted  to  meet  the  Phase  2 
vocational  Cl  engine  standards,  the 
agencies  employed  GEM  engine  models 
in  deriving  the  stringency  of  the  Phase 
2  Cl -powered vocational  vehicle 
standards.  Similarly,  to  account  for  the 
performance  of  Phase  2  SI  engines  in 
deriving  the  stringency  of  the  Phase  2 
SI -poweredvocational  vehicle 
standards,  the  agencies  employed  our 
baseline  SI  GEM  engine  model.  The 
extra  engine  technology  on  which  the 
Phase  2  SI  vocational  vehicle  standards 


are  based  was  applied  in  post¬ 
processing  the  GEM  results,  not 
modeled  with  an  improved  GEM  map. 
See  the  Rl  A  Chapter  2.9.1  for  more 
details  about  the  vocational  engines 
used  in  standard -setting. 

The  derivation  of  the  vocational 
vehicle  standards  incorporates  several 
methods  because  some  GEM  inputs  lend 
themselves  to  fleet -averagevalues,  some 
are  vehicle  specific  (either  on  or  off)  and 
some  improvements  are  not  directly 
modeled  in  GEM.  For  each  model  year 
of  standards,  the  agencies  derived  a 
scenario  vehicle  for  each  subcategory 
using  the  future  model  year  engine  map 
with  fleet  average  input  values  for  tire 
rolling  resistance  and  weight  reduction. 
For  example,  the  MY  2021  HHD  weight 
reduction  input  value  was  derived  as 
follows:  250  pounds  times  10  percent 
adoption  yields  25  pounds.  Those 
scenario  vehicle  performance  results 
were  combined  in  a  post -process 
method  with  subcategory -specific 
improvements  from  idle  reduction,  axle 
disconnect,  torque  converter  lockup, 
and  transmission  automation,  using 
directly  modeled  GEM  improvements 
comparing  results  with  these 
technologies  on  or  off  the  scenario 
vehicle.  Subsequently,  these 
performance  values  were  combined 


with  estimated  improvement  values  of 
technologies  not  modeled  in  GEM, 
including  TPMS,  hybrids,  and 
transmission  gear  efficiency. 

The  set  of  fleet -averagein puts  for  tire 
CRRand  weight  reduction  for  MY  2021, 
as  modeled  in  GEM  is  shown  in  Table 
V-24,  along  with  the  respective 
adoption  rates  for  idle  reduction,  axle 
disconnect,  and  torque  converter 
lockup.  The  agencies  derived  the  level 
of  the  MY  2024  standards  by  using  the 
GEM  inputs  and  adoption  rates  shown 
in  Table  V-25,  below.  The  agencies 
derived  the  level  of  the  MY  2027 
standards  by  using  the  GEM  inputs  and 
adoption  rates  shown  in  Table  V-26, 
be  I  o  w .  Post  -  p  rocessi  ng  i  m  p  rovemen  ts 
for  technologies  not  directly  modeled, 
including  TPMS,  e- accessories, hybrids, 
and  axle  and  transmission 
improvements  are  presented  as  a 
combined  driveline  improvement  factor 
in  Table  V-27,  below.  The  values  in  this 
table  for  SI  -  poweredvocational  vehicles 
include  improvements  due  to  adoption 
of  SI  engine  technology.  The 
methodology  for  estimating  these 
improvements  is  described  in  the  RIA 
Chapter  2.9.1 .  The  final  standards  are 
presented  in  Table  V-4  through  Table 
V-9. 


441  See  Section  H.D.2  of  this  Preamble  for  the 
derivation  of  the  engine  standards. 


EPA-1 9-01 26-A-001 232 


ED  001620  00002750-00235 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations  73713 


Table  V-24— GEM  Inputs  Used  To  Derive  Final  MY  2021  Vocational  Vehicle  Standards 


Class  2B-5 

Class  6-7 

Class  8 

Urban  Regional 

purpose  3 

Urban  Regional 

purpose  3 

Urban 

Multi¬ 

purpose 

Regional 

SI  Engine 

2018  MY  6.8L,  300  hp  engine 

Cl  Engine 


2021  MY  7L,  200  hp  Engine 

2021  MY  7L,  270  hp  Engine 

2021  MY 

2021 

MY  1 1L, 

350 

111,  350 

hp 

Engine 

and 

hp 

2021 

MY 

15L 

Engine 

455hp  Engine 

a 

Torque  Converter  Lockup  in  1st  (adoption  rate) 


30%  . 

30% 

30% 

30% 

30% 

30% 

10% 

10% 

0% 

6x2  Disconnect  Axle  (adoption  rate) 

0%  . 

0% 

0% 

0% 

0% 

0% 

0% 

5% 

10% 

AES  (adoption  rate) 

30%  . 

30% 

40% 

30% 

30% 

40% 

30% 

30% 

40% 

Stop-Start  (adoption  rate) 

10%  . 

10% 

0% 

10% 

10% 

0% 

0% 

0% 

0% 

Neutral  Idle  (adoption  rate) 

50%  . 

50% 

0% 

50% 

50% 

0% 

50% 

50% 

0% 

Steer  Tires  (CRR  kg/metric  ton) 

7  . 

6.8 

6.8 

6.8 

6.7 

6.7 

6.4 

6.2 

6.2 

Drive  Tires  (CRR  kg/metric  ton) 

7.2  . 

6.9 

6.9 

7.8 

7.5 

7.5 

7.8 

7.5 

7.5 

Weight  Reduction  (lb) 

15  . 

15 

15 

15 

15 

15 

25 

25 

25 

Note: 

aThe  Multipurpose  and  Regional  HHD  standards  are  established  using  averages  of  configurations  with  different  engines  as  described  in  RIA 
Chapter  2.9.2. 


Table  V-25— GEM  Inputs  Used  To  Derive  Final  MY  2024  Vocational  Vehicle  Standards 


Class  2b-5 

Class  6-7 

Class  8 

Urban  Regional 

purpose  3 

Urban  Regional 

purpose  3 

Urban 

Multi¬ 

purpose 

Regional 

SI  Engine 

2018  MY  6.8L,  300  hp  engine 

Cl  Engine 


2024  MY  7L,  200  hp  Engine 

2024  MY  7L,  270  hp  Engine 

2024  MY 

2024  MY  1 1L,  350 

111,  350 

hp  Engine  and 

hp 

2024  MY  15L 

Engine 

455hp  Engine a 

Torque  Converter  Lockup  in  1st  (adoption  rate) 


40%  . 

40% 

40% 

40% 

40% 

40% 

20% 

20% 

0% 
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Table  V-25— GEM  Inputs  Used  To  Derive  Final  MY  2024  Vocational  Vehicle  Standards— Continued 


Class  2b-5 

Class  6-7 

Class  8 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

6x2  Disconnect  Axle  (adoption  rate) 

0%  . 

0% 

0% 

0% 

0% 

0% 

0% 

15% 

20% 

AES  (adoption  rate) 


60%  . 

60% 

80% 

60% 

60% 

80% 

60% 

60% 

80% 

Stop-Start  (adoption  rate) 


20%  . 

20% 

0% 

20% 

20% 

0% 

10% 

10% 

0% 

Neutral  Idle  (adoption  rate) 


70%  . 

70% 

0% 

70% 

70% 

0% 

70% 

70% 

0% 

Steer  Tires  (CRR  kg/metric  ton) 


7.0  . 

6.8 

6.2 

6.8 

6.7 

6.2 

6.4 

6.2 

6.2 

Drive  Tires  (CRR  kg/metric  ton) 


7.2  . 

6.9 

6.9 

7.8 

7.5 

6.9 

7.8 

7.5 

6.9 

Weight  Reduction  (lb) 


45  . 

45 

45 

45 

45 

45 

75 

75 

75 

Note: 

aThe  Multipurpose  and  Regional  HHD  standards  are  established  using  averages  of  configurations  with  different  engines  as  described  in  RIA 
Chapter  2.9.2. 


Table  V-26— GEM  Inputs  Used  To  Derive  Final  MY  2027  Vocational  Vehicle  Standards 


Class  2b-5 

Class  6-7 

Class  8 

Urban  ^^1'  Regional 

purpose  ® 

Urban  Regional 

purpose  ® 

Urban 

Multi¬ 

purpose 

Regional 

SI  Engine 

2018  MY  6.8L,  300  hp  engine 

Cl  Engine 


2027  MY  7L,  200  hp  Engine 

2027  MY  71,  270  hp  Engine 

2027  MY 

2027  MY  111,  350 

111,  350 

hp  Engine  and 

hp 

2027  MY  15L 

Engine 

455hp  Engine a 

Torque  Converter  Lockup  in  1st  (adoption  rate) 


50%  . 

50% 

50% 

50% 

50% 

50% 

30% 

30% 

0% 

6x2  Disconnect  Axle  (adoption  rate) 


0%  . 

0% 

0% 

0% 

0% 

0% 

0% 

25% 

30% 

AES  (adoption  rate) 


70%  . 

70% 

90% 

70% 

70% 

90% 

70% 

70% 

90% 

Stop-Start  (adoption  rate) 


30%  . 

30% 

0% 

30% 

30% 

0% 

20% 

20% 

0% 

Neutral  Idle  (adoption  rate) 


60%  . 

60% 

0% 

60% 

60% 

0% 

70% 

70% 

0% 
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Table  V-26— GEM  Inputs  Used  To  Derive  Final  MY  2027  Vocational  Vehicle  Standards— Continued 


Class  2b-5 

Class  6—7 

Class  8 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Steer  Tires  (CRR  kg/metric  ton) 


6.2 

6.2 

6.7 

6.2 

6.2 

6.2 

6.2 

Drive  Tires  (CRR  kg/metric  ton) 


6.9 

6.9 

7.5 

6.9 

6.9 

7.5 

6.9 

Weight  Reduction  (lb) 


75  . 

75 

75 

75 

75 

75 

125 

125 

125 

Note: 

aThe  Multipurpose  and  Regional  HHD  standards  are  established  using  averages  of  configurations  with  different  engines  as  described  in  RIA 
Chapter  2.9.2. 


Table  V-27— Vocational  Driveline  Improvement  Factors 


Class  2b-5 

Class  6-7 

Class  8 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Ci  2021  . 

0.019 

0.018 

0.018 

0.019 

0.019 

0.019 

0.019 

0.018 

0.017 

Cl  2024  . 

0.041 

0.036 

0.029 

0.041 

0.036 

0.029 

0.040 

0.036 

0.026 

Cl  2027  . 

0.061 

0.053 

0.037 

0.061 

0.053 

0.037 

0.060 

0.052 

0.034 

Si  2021  . 

0.027 

0.026 

0.026 

0.028 

0.027 

0.027 

SI  2024  . 

0.048 

0.044 

0.037 

0.049 

0.044 

0.037 

Si  2027  . 

0.067 

0.059 

0.045 

0.068 

0.060 

0.045 

(d)  Role  of  Fleet  Averaging  and 
Constraints  in  Vocational  Vehicle 
Standards 

In  part  to  avoid  potentially  creating 
incentives  to  misclassify  vehicles,  the 
agencies  proposed  to  “equalize”  the 
standards  for  each  of  the  subcategories. 
80  FR  40308.  Thus,  at  proposal,  the 
standards  for  the  Regional, 
Multipurpose,  and  Urban  subcategories 
reflected  the  arithmetic  mean  of  the 
Regional,  Multipurpose  and  Urban 
stringency  levels  (/.e.,  all  three  drive 
cycle  subcategory  percent 
improvements  averaged  together)  in 
each  weight  class.442  Most  commenters 
criticized  this  proposed  approach.  For 
example,  Navistar  commented  that 
equalization  could  inappropriately 
benefit  one  manufacturer  over  another 
based  on  their  product  mix.  We  also 
note  that  the  equalization  process,  if 
adopted,  would  have  made  the 
standards  for  the  Regional  vehicles 
unattainable  using  the  technology 
pathway  identified  by  the  agencies,  thus 
motivating  manufacturers  to  select  less 
appropriate  test  cycles  for  vehicles  that 
are  designed  for  Regional  service. 
Therefore,  we  have  decided  not  to  apply 
“equalization”  for  finalizing  the 


442  See  proposed  ruies  at  80  FR  40308,  Juiy  13, 
2015. 


vocational  vehicle  standards.  Instead, 
we  have  developed  the  final  vocational 
vehicle  standards  using  the  same 
methodology  as  for  all  of  the  other 
Phase  2  standards,  where  we  apply  fleet 
average  technology  mixes  to  fleet 
average  baseline  vehicle  configurations, 
and  each  average  baseline  and 
technology  mix  is  unique  for  each 
vehicle  subcategory.  Along  with  this 
standard -settingapp roach,  the  agencies 
are  also  adopting  certain  interim 
constraints  on  the  otherwise  general  ly 
manufacturer-selectedassignment  of 
vehicle  configurations  to  one  of  the 
three  drive  cycle  subcategories,  as 
explained  in  Section  V.D.(1)(e)  below. 

Elsewhere  in  this  rulemaking  we 
present  overall  costs  and  benefits, 
which  are  based  our  projected 
distribution  of  vocational  vehicles  in 
each  subcategory.  This  projection 
includes  our  most  updated  population 
distributions  by  weight  class,  which  we 
have  adjusted  in  part  in  response  to 
comments  on  the  draft  NREL  report  in 
the  NODA  and  based  on  an  analysis  of 
telematics  data  from  Ryder’s  leased 
vehicles.  We  intend  to  monitor  whether 
our  projection  of  distribution  of  vehicles 
among  subcategories  is  consistent  with 
outcomes.  Under  the  three  drive  cycle 
subcategory  structure,  manufacturers 
must  use  good  engineering  judgment 


(subject  to  the  provisions  of  40  CFR 
1068.5)  to  choose  a  subcategory  for  each 
vehicle  configuration  that  represents  the 
type  of  operation  the  vehicle  is 
configured  to  experience  in  use,  and  the 
agencies  expect  the  manufacturer  and 
customer  to  specify  a  technology  mix 
that  is  most  effective  for  that  vehicle’s 
likely  operation.  In  other  words,  as  long 
as  manufacturers  work  with  their 
customers,  the  general  rule  describing 
this  greater  flexibility  in  choice  of 
subcategory  could  be  that  the  “customer 
knows  best.”  In  fact,  our  standardsare 
predicated  on  the  premise  that  willful 
misclassification  not  reflecting  good 
engineering  judgment  will  be  rare,  and 
thus  environmentally  inconsequential. 

In  considering  our  approach  for 
setting  the  final  standards,  we  compared 
the  relative  stringencies  in  each 
subcategory  with  each  respective 
baseline,  and  we  observed  that  Regional 
vehicles  are  generally  able  to  achieve 
the  smallest  percent  improvement  from 
the  lowest  (most  efficient)  baseline.  By 
contrast,  the  Urban  vehicles  are 
generally  able  to  achieve  the  greatest 
percent  improvement  from  the  highest 
(least  efficient)  baseline.  We  are  not 
particularly  concerned  that  adopting 
final  standards  with  these  unequal 
percent  improvements  poses  a  danger  of 
losing  environmental  benefits  from  this 
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program,  as  long  as  vehicle 
configurations  are  properly  classified  at 
the  time  of  certification.  To  test  the 
potential  impacts  of  m  ^classification, 
we  compared  the  performance  of  each  of 
our  baseline  configurations  over  all 
three  drive  cycles.  This  analysis  is 
presented  in  a  memorandum  to  the 
docket.443  Results  for  LHD  and  MHD 
weight  classes  were  generally  consistent 
with  the  rule’s  projections  across  each 
drive  cycle.  Results  for  H HD  were 
equivocal  in  some  instances, 
particularly  for  our  baseline  vehicles 
equipped  with  manual  transmissions. 
This  issue  appears  to  be  related  to  both 
the  difference  in  the  weighting  of  time 
spent  in  the  drive  idle  mode  in  the 
Regional  versus  Urban  and  Multi¬ 
purpose  drive  cycles,  and  whether  or 
not  automatic  transmissions  are  part  of 
a  baseline.  In  the  analysis,  that 
combination  of  circumstances  showed 
how  manual  transmission -equipped 
vehicles  could  potentially  become  credit 
generators  without  any  further  addition 
of  technology,  if  certified  to  the  Urban 
or  Multi -purposecycles.  The  agencies 
are  concerned  that  if  this  circumstance 
were  to  be  left  unconstrained,  it  could 
create  an  incentive  to  misclassify  some 
Regional  vehicles  into  one  of  the  other 
two  drive  cycle  subcategories,  even 
though  manual  transmissions  are 
generally  best  suited  for  Regional 
driving  patterns,  as  discussed  further 
below. 

In  light  of  this  analysis,  and 
consistent  with  recent  comments  from 
chassis  manufacturers  mentioned  above 
in  Section  V.B.(1  )(a),  the  agencies  are 
adopting  some  constraints  to  the 
otherwise  generally  manufacturer- 
selected  assignment  of  vocational 
chassis  to  regulatory  subcategories. 
These  constraints  are  described  in 
Section  V.D.(1  )(e).  A  subset  of  the 
constraints  prevents  inappropriate 
classification  based  on  transmission 
type.  These  constraints  restrict 
classification  options  where  a 
vocational  vehicle  is  certifying  with  a 
manual  transmission  or  in  some  cases 
an  automated  manual  transmission.  We 
are  adopting  these  constraints  as  interim 
provisions  in  response  to 


manufacturers’  concerns  that  the 
manual  transmission  constraints  could 
present  competitive  disadvantages, 
where  different  manufacturers  produce 
very  different  sales  mixes  of  vehicles 
equipped  with  different  transmission 
types  444  However,  at  this  time  the  final 
program  structure,  including  these 
constraints,  will  remain  in  place  unless 
and  until  the  agencies  determine  that 
revisions  to  the  vocational  vehicle 
program  structure  are  warranted,  in 
which  case  the  agencies  would 
undertake  a  notice  and  comment 
rulemaking  proposing  to  amend  the 
programmaticstructure,  consistent  with 
such  a  determination. 

It  is  important  to  clarify  that  we 
would  consider  all  relevant  factors 
together  before  deciding  whether  to 
propose  any  revisions.  If  we  find  that  a 
significant  discrepancy  arises  between 
our  projections  and  outcomes,  such  that 
our  estimated  GHG  and  fuel 
consumption  benefits  are  not  being 
achieved  because  of  the  program 
structure,  we  may  revisit  relevant 
aspects  of  the  program  structure, 
including  the  drive  cycles,  subcategories 
and  classification  constraints.  If  we 
propose  to  revise  the  structure  in  the 
future,  it  might  also  be  necessary  to 
propose  revising  the  numerical  values  of 
the  standards  to  maintain  equivalence 
with  the  final  stringency  being 
established  in  this  rulemaking.  We 
would  of  course  find  it  acceptable  if 
manufacturers  implemented  more  cost- 
effective  technologies  than  we 
projected,  while  still  achieving  the 
projected  reductions  in  use.  Similarly,  if 
the  structure  results  in  manufacturers 
generally  adopting  the  projected  cost- 
effective  technologies  on  the 
appropriate  vehicles,  but  somehow  this 
fails  to  fully  achieve  the  projected 
reductions  in  use,  we  do  not  believe 
revisions  necessarily  would  be 
warranted. 

(e)  Technology  Package  Costs 
Associated  With  Primary  Vocational 
Vehicle  Standards 

The  agencies  have  estimated  the  costs 
of  the  technologies  that  could  be  used 
to  comply  with  the  final  Phase  2 


vocational  vehicle  standards.  The 
estimated  costs  are  shown  in  Table  V- 
28  for  MY  2021,  in  Table  V-29  for  MY 
2024,  and  Table  V-30  for  MY  2027. 

Fleet  average  costs  are  shown  for  light, 
medium  and  heavy  HD  vocational 
vehicles  in  each  duty -cycle -based 
subcategory — Urban,  Multi-Purpose, 
and  Regional.  As  shown  in  Table  V-28, 
in  MY  2021  these  range  from 
approximately  $900  for  MHD  and  LHD 
Regional  vehicles,  up  to  $2,600  for  HHD 
Regional  vehicles.  Those  two  lower-cost 
packages  reflect  zero  hybrids,  and  the 
higher -costpackage  reflects  significant 
adoption  of  automated  transmissions. 
Many  changes  have  been  made  to  the 
cost  estimates  since  proposal.  In  the  RIA 
Chapter  2.12.2,  the  agencies  present 
vocational  vehicle  technology  package 
costs  differentiated  by  MOVES  vehicle 
type.  These  costs  do  not  indicate  the 
per-vehiciecost  that  may  be  incurred  for 
any  individual  technology.  For  more 
specific  information  about  the  agencies’ 
estimates  of  per- vehiclecosts,  please  see 
the  RIA  Chapter  2.1 1 .  The  engine  costs 
listed  represent  the  cost  of  an  average 
package  of  diesel  engine  technologies  as 
set  out  in  Section  II.  Individual 
technology  adoption  rates  for  engine 
packages  are  described  in  Section  II. D. 
For  gasoline  vocational  vehicles,  the 
agencies  are  projecting  adoption  of 
Level  2  engine  friction  reduction  plus 
cylinder  deactivation  (/.e.,  all  engine 
improvements  are  reflected  exclusively 
in  the  vehicle  standard)  for  an  estimated 
$138  added  to  the  average  SI  vocational 
vehicle  packagecost  beginning  in  MY 
2021.  Further  details  on  how  the  SI 
vocational  vehicle  costs  were  estimated 
are  provided  in  the  RIA  Chapter  2.9. 

The  details  behind  all  these  costs  are 
presented  in  RIA  Chapter  2.1 1 , 
including  the  markups  and  learning 
effects  applied  and  how  the  costs  shown 
here  are  weighted  to  generate  an  overall 
cost  for  the  vocational  segment.  These 
estimates  have  changed  significantly 
from  those  presented  in  the  proposal, 
due  to  changes  in  projected  technology 
adoption  rates  as  well  as  changes  in 
direct  costs  that  reflect  comments 
received. 


TABLE  V-28— FINAL  VOCATIONAL  VEHICLE  TECHNOLOGY  INCREMENTAL  COSTS  IN  THE  2021  MODEL  YEARab 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Engine0  . 

$298 

$298 

$298 

$275 

$275 

$275 

$275 

$275 

$275 

443  See  spreadsheet  file  dated  July  2016  titled,  444  See  memorandum  dated  July  2016  titled, 

VocationalStrlngencyComparison.xSsx.  “Summary  of  Late  Comments  on  Vocational 

Transmissions  and  N/V.” 
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Table  V-28— Final  Vocational  Vehicle  Technology  Incremental  Costs  in  the  2021  Model  Year  ab— Continued 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Tires  . 

0 

27 

27 

9 

9 

9 

13 

13 

13 

Tire  Pressure  Monitoring . 

123 

154 

184 

123 

154 

184 

233 

292 

350 

Transmission  . 

217 

217 

217 

217 

217 

217 

186 

413 

1,519 

Axle  related  . 

13 

13 

13 

13 

13 

13 

20 

26 

32 

Weight  Reduction  . 

69 

69 

69 

69 

69 

69 

250 

250 

250 

idle  reduction  . 

155 

155 

12 

160 

160 

12 

68 

68 

12 

Hybridization  . 

178 

178 

0 

178 

178 

0 

178 

178 

0 

Air  Conditioning d . 

22 

22 

22 

22 

22 

22 

22 

22 

22 

Other e  . 

30 

30 

30 

49 

49 

49 

89 

89 

89 

Total  . 

1,106 

1,164 

873 

1,116 

1,146 

851 

1,334 

1,625 

2,562 

Notes: 

a  Costs  shown  are  for  the  2021  model  year  and  are  incremental  to  the  costs  of  a  vehicle  meeting  the  Phase  1  standards.  These  costs  include 
indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis  and 
how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.1 1). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  vehicle  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.11 
in  particular). 

c  Engine  costs  are  for  a  light  HD,  medium  HD  or  heavy  HD  diesel  engine.  We  are  projecting  $138  of  additional  costs  beyond  Phase  1  for  gaso¬ 
line  vocational  engines. 

dEPA’s  air  conditioning  standards  are  presented  in  Section  V.C  above. 

e  Other  incremental  technology  costs  include  electrified  accessories  and  advanced  shift  strategy. 


The  estimated  fleet  average  vocational 
vehicle  package  costs  are  shown  in 
Table  V-29  for  MY  2024.  As  shown, 
these  range  from  approximately  $1,300 
for  MHD  and  LHD  Regional  vehicles,  up 
to  $4,000  for  HHD  Regional  vehicles. 


The  increased  costs  above  the  MY  2021 
values  reflect  increased  adoption  rates 
of  individual  technologies,  while  the 
individual  technology  costs  are 
generally  expected  to  remain  the  same 
or  decrease,  as  explained  in  the  RIA 


Chapter  2.1 1 .  The  engine  costs  listed 
represent  the  average  costs  associated 
with  the  MY  2024  vocational  diesel 
engine  standard  described  in  Section 
ll.D. 


Table  V-29— Final  Vocational  Vehicle  Technology  Incremental  Costs  in  the  2024  Model  YEARab 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Engine0  . 

$446 

$446 

$446 

$413 

$413 

$413 

$413 

$413 

$413 

Tires  . 

0 

31 

33 

10 

10 

33 

13 

13 

53 

Tire  Pressure  Monitoring . 

155 

183 

211 

155 

183 

211 

294 

347 

401 

Transmission  . 

276 

276 

276 

276 

276 

276 

222 

1,032 

2,193 

Axle  related  . 

24 

24 

24 

24 

24 

24 

37 

54 

60 

Weight  Reduction  . 

186 

186 

186 

186 

186 

186 

684 

684 

684 

idle  reduction  . 

248 

248 

21 

256 

256 

21 

242 

242 

21 

Hybridization  . 

550 

550 

0 

653 

653 

0 

844 

844 

0 

Air  Conditioning d . 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Other e  . 

54 

54 

54 

89 

89 

89 

162 

162 

162 

Total  . 

1,959 

2,018 

1,272 

2,082 

2,110 

1,274 

2,932 

3,813 

4,009 

Notes: 

a  Costs  shown  are  for  the  2024  model  year  and  are  incremental  to  the  costs  of  a  vehicle  meeting  the  Phase  1  standards.  These  costs  include 
indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis  and 
how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.1 1). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  vehicle  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.9  in 
particular). 

c  Engine  costs  are  for  a  light  HD,  medium  HD  or  heavy  HD  diesel  engine.  We  are  projecting  $136  additional  costs  beyond  Phase  1  for  gaso¬ 
line  vocational  engines. 

dEPA’s  air  conditioning  standards  are  presented  in  Section  V.C  above. 

e  Other  incremental  technology  costs  include  electrified  accessories  and  advanced  shift  strategy. 


The  estimated  fleet  average  vocational 
vehicle  package  costs  are  shown  in 
Table  V-30  for  MY  2027.  As  shown, 


these  range  from  approximately  $1 ,500 
for  MHD  and  LHD  Regional  vehicles,  up 
to  $5,700  for  HHD  Regional  vehicles. 


These  per- vehicletechnology  package 
costs  were  averaged  using  our 
projections  of  vehicle  populations  in  the 
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nine  regulatory  subcategories  and  do  not 
correspond  to  the  MOVES  vehicle  types. 
The  engine  costs  shown  represent  the 
average  costs  associated  with  the  MY 
2027  vocational  diesel  engine  standard 
described  in  Section  ll.D. 

Purchase  prices  of  non -custom 
vocational  vehicles  can  range  from 
$60,000  for  a  light  heavy -dutystake- bed 
landscape  truck  to  over  $300,000  for  a 


heavy  heavy -dutyboom  truck.  The  costs 
of  the  vocational  vehicle  standards  can 
be  put  into  perspective  by  comparing 
estimated  package  costs  with  typical 
prices  for  those  vehicles.  For  example, 
a  package  cost  of  $3,000  on  a  $60,000 
landscaping  truck  represents  an 
incremental  increase  of  about  five 
percent  of  the  vehicle  purchase  price. 


Similarly,  a  package  cost  of  $4,000  on  a 
$300,000  boom  truck  represents  an 
incremental  increase  of  less  than  two 
percent  of  the  vehicle  purchase  price. 
The  vocational  vehicle  industry 
characterization  report  in  the  docket 
includes  additional  examples  of  vehicle 
prices  for  a  variety  of  vocational 
applications.445 


Table  V-30— Final  Vocational  Vehicle  Technology  Incremental  Costs  in  the  2027  Model  Y ear a b 

[2013$] 


Light  HD 

Medium  HD 

Heavy  HD 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Urban 

Multi¬ 

purpose 

Regional 

Engine0  . 

$481 

$481 

$481 

$446 

$446 

$446 

$446 

$446 

$446 

Tires  . 

12 

24 

24 

6 

24 

24 

12 

36 

36 

Tire  Pressure  Monitoring . 

187 

214 

240 

187 

214 

240 

355 

405 

456 

Transmission  . 

271 

271 

293 

271 

271 

293 

220 

990 

3,269 

Axle  related  . 

35 

35 

35 

35 

35 

35 

52 

82 

87 

Weight  Reduction  . 

294 

294 

294 

294 

294 

294 

1,102 

1,102 

1,102 

Idle  reduction  . 

303 

303 

23 

314 

314 

23 

365 

365 

23 

Hybridization  . 

857 

857 

0 

1,032 

1,032 

0 

1,353 

1,353 

0 

Air  Conditioning d . 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Other e  . 

73 

73 

77 

122 

122 

127 

227 

227 

231 

Total  . 

2,533 

2,571 

1,486 

2,727 

2,771 

1,500 

4,151 

5,025 

5,670 

Notes: 

a  Costs  shown  are  for  the  2027  model  year  and  are  incremental  to  the  costs  of  a  vehicle  meeting  the  Phase  1  standards.  These  costs  include 
indirect  costs  via  markups  along  with  learning  impacts.  For  a  description  of  the  markups  and  learning  impacts  considered  in  this  analysis  and 
how  it  impacts  technology  costs  for  other  years,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.1 1). 

bNote  that  values  in  this  table  include  adoption  rates.  Therefore,  the  technology  costs  shown  reflect  the  average  cost  expected  for  each  of  the 
indicated  vehicle  classes.  To  see  the  actual  estimated  technology  costs  exclusive  of  adoption  rates,  refer  to  Chapter  2  of  the  RIA  (see  RIA  2.9  in 
particular). 

c  Engine  costs  are  shown  for  a  light  HD,  medium  HD  or  heavy  HD  diesel  engine.  For  gasoline-powered  vocational  vehicles  we  are  projecting 
$125  of  additional  engine-based  costs  beyond  Phase  1. 

dEPA’s  air  conditioning  standards  are  presented  in  Section  V.C  above. 

e  Other  incremental  technology  costs  include  electrified  accessories  and  advanced  shift  strategy. 


(f)  Custom  Chassis  Cost  Estimates 

The  agencies  have  performed  the 
above -describedcost  analysis  using  the 
assumption  that  all  custom  chassis 
vocational  vehicles  are  certified  to  the 
primary  standards,  with  full  technology 
packages  and  use  of  the  regular  Phase  2 
GEM.  In  terms  of  costs,  we  expect  that 
a  manufacturer  will  choose  to  certify  a 
vehicle  family  to  the  optional  custom 
chassis  standards  only  if  it  is  less  costly 
to  do  so.  The  cost-benefitanalysis  found 
in  the  RIA  Chapter  7  presents  some 
estimates  of  what  the  technology 
package  costs  of  the  primary  standards 
are  in  terms  of  MOVES  vehicle  types. 

For  the  MOVES  types  where  a  custom 
chassis  option  is  available,  these  are 
conservatively  high  cost  estimates. 

Table  6  and  Table  7  of  the  RIA 
Executive  Summary  present  estimates  of 
average  custom  chassis  technology 
packagesassociated  with  the  final 


445  See  Heavy  Duty  Vocational  Vehicle  Industry 
Characterization,  EPA  Contract  No.  EP-C-12-011. 
September  2013. 


optional  standards  in  MY  2021  and  MY 
2027,  respectively. 

The  agencies  are  not  aware  of  any 
custom  chassis  manufacturer  that 
produces  engines.  Thus,  the  engine 
costs  will  be  borne  by  engine 
manufacturers.  While  some  of  the  added 
engine  costs  may  be  passed  on  to 
vehicle  manufacturers,  and  some 
vehicle  costs  may  be  passed  on  to 
owners/operators,  the  overall 
technology  costs  of  the  custom  chassis 
standardsaresignificantly  less  than  the 
Phase  2  vocational  vehicle  technology 
costs,  which,  as  shown  directly  below, 
are  highly  cost-effective. 

(3)  Consistency  of  the  Vocational 
Vehicle  Standards  With  the  Agencies’ 
Legal  Authority 

NHTSA  and  EPA  project  these 
standards  to  be  achievable  within 
known  design  cycles,  and  we  believe 
these  standards,  although  technology  - 
advancing,  will  allow  many  different 


paths  to  compliance  in  addition  to  the 
technology  paths  on  which  standard 
stringency  is  predicated.  These 
standards  are  predicated  on 
manufacturers  implementing 
technologies  that  we  expect  will  be 
available  in  the  time  frame  of  these  final 
rules.  We  are  projecting  that  most 
vehicles  can  adopt  certain  of  the 
technologies.  For  example,  we  project  a 
70  to  90  percent  application  rate  for 
TPMS.  However,  for  other  technologies, 
such  as  electrified  accessories,  we  are 
projecting  an  adoption  rate  of  15 
percent.  These  standards  offer 
manufacturers  the  flexibility  to  apply 
the  technologies  that  make  sense  for 
their  business  and  for  customer  needs. 

As  discussed  above,  average  per- 
vehicle  costs  associated  with  the  2027 
MY  standardsare  projected  to  be 
generally  less  than  five  percent  of  the 
overall  price  of  a  new  vehicle.  The 
annual  cost  -  effect ivenessof  these 
vocational  vehicle  standards  in  dollars 
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per  metric  ton  is  presented  in  the  RiA 
Chapter  7  in  Table  7-47.  As  shown  in 
that  table,  without  fuel  savings  the  cost 
per  metric  ton  of  the  final  vocational 
vehicle  standards  in  calendar  year  2021 
is  $710,  decreasing  to  $100  by  2030.  The 
cost  effectiveness  estimated  for  heavy- 
duty  pickup  trucks  and  vans  in  this 
rulemaking  is  presented  in  Table  7-46 
in  that  same  chapter  of  the  RIA.  Those 
Phase  2  standards  have  an  estimated 
annual  cost  per  metric  ton  without  fuel 
savings  of  $2,800  in  2020,  decreasing  to 
$110  (about  the  same  as  for  vocational) 
by  calendar  year  2030.  The  annual  cost 
per  ton  of  the  MY  2017-2025  light-duty 
greenhouse  gas  standards  for  pickup 
trucks  as  reported  in  2010  dollars 
without  fuel  savings  is  $430  in  calendar 
year  2020,  decreasing  to  $142  in 
2030.446  The  agencies  have  found  these 
standards  to  be  highly  cost  effective.  In 
addition,  the  vocational  vehicle 
standards  are  clearly  effective  from  a  net 
benefits  perspective  (see  RiA  Chapter 
1 1 .2).  Therefore,  the  agencies  regard  the 
cost  of  the  final  standards  as  reasonable, 
even  without  considering  that  the  costs 
are  recovered  due  decreased  fuel 
consumption. 

The  agencies  note  that  while  the 
projected  costs  are  significantly  greater 
than  the  costs  projected  for  Phase  1 ,  we 
still  consider  these  costs  to  be 
reasonable,  especially  given  that  the 
first  vehicle  owner  may  see  the 
technologies  pay  for  themselves  in 
many  cases.  As  discussed  above,  the 
usual  period  of  ownership  for  a 
vocational  vehicle  reflects  a  lengthy 
trade  cycle  that  may  often  exceed  seven 
years.  For  most  vehicle  types  evaluated, 
the  cost  of  these  technologies,  if  passed 
on  fully  to  customers,  will  likely  be 
recovered  within  four  years  or  less  due 


to  the  associated  fuel  savings,  as  shown 
in  the  payback  analysis  included  in 
Section  1X.M  and  in  the  RIA  Chapter 
7.1 .  Specifically,  in  RIA  Chapter  7.2.4, 
a  summary  is  presented  with  estimated 
payback  periods  for  each  of  the  MOVES 
vocational  vehicle  types,  using  the 
annual  vehicle  miles  traveled  from  the 
MOVES  model  for  each  vehicle  type.  As 
noted  above,  the  cost  analysis  presented 
for  this  rulemaking  assumes  that  all 
vocational  vehicles  are  certified  to  the 
primary  standard.  Using  this 
assumption,  the  vocational  vehicle  type 
with  the  shortest  payback  is  intercity 
buses  (less  than  one  year),  while  most 
other  vehicles  (with  the  exception  of 
school  buses  and  motor  homes)  are 
projected  to  see  paybacks  in  the  fourth 
year  or  sooner.  We  expect  that 
manufacturers  will  certify  to  the 
optional  custom  chassis  standards 
where  it  is  more  cost- effect i veto  do  so; 
therefore,  our  analysis  may  be  overly 
conservative  where  it  indicates  very 
long  paybacks  for  some  vocational 
vehicles. 

The  agencies  note  further  that 
although  the  rules  are  technology- 
advancing  (especially  with  respect  to 
driveline  improvements)  and  the 
estimated  costs  for  each  subcategory 
vary  considerably  (by  a  factor  of  five  in 
some  cases),  these  costs  represent  only 
one  of  many  possible  pathways  to 
compliance  for  manufacturers. 
Manufacturers  retain  leeway  to  develop 
alternative  compliance  paths,  increasing 
the  likelihood  of  the  standards5 
successful  implementation.  Based  on 
available  information,  the  agencies 
believe  the  final  vocational  vehicle 
standards  are  technically  feasible  within 
the  lead  time  provided,  are  cost  effective 
while  accounting  for  the  fuel  savings 


(see  RIA  Chapter  7.1 .4),  and  have  no 
apparent  adverse  collateral  potential 
impacts  (e.g.,  there  are  no  projected 
negative  impacts  on  safety  or  vehicle 
utility). 

The  final  standards  thus  appear  to 
represent  a  reasonable  choice  under 
section  202(a)  of  the  CAA  and  are 
maximum  feasible  under  NHTSA’s  EISA 
authority  at  49  U.S.C.  32902(k)(2).  The 
agencies  believe  that  the  final  standards 
are  consistent  with  their  respective 
authorities. 

(4)  Alternative  Vocational  Vehicle 
Standards  Considered 

The  agencies  developed  and 
considered  other  alternative  levels  of 
stringency  for  the  Phase  2  program.  The 
results  of  the  analysis  of  these 
alternatives,  and  comments  received  on 
alternatives,  are  discussed  below  in 
Section  X  of  the  Preamble  and  the  RIA 
Chapter  11.  For  vocational  vehicles,  the 
agencies  developed  alternatives  as 
shown  in  Table  V-31.  The  agencies  are 
not  adopting  standards  reflecting 
Alternative  2,  because  as  already 
described,  technically  feasible  standards 
are  available  that  provide  for  greater 
emission  reductions  and  reduced  fuel 
consumption  than  provided  under 
Alternative  2.  The  agencies  are  not 
adopting  standards  reflecting 
Alternative  4  or  Alternative  5  because 
we  do  not  believe  these  standards  to  be 
feasible  considering  lead  time  and  other 
relevant  factors.  Nevertheless,  we  have 
reevaluated  each  of  the  technology 
projections  proposed  for  Alternative  4 
and  have  determined  that  some  engine 
and  tire  reductions  will  be  feasible  on 
the  Alternative  4  timeline. 


Table  V-31— Summary  of  Alternatives  Considered  for  the  Final  Rulemaking 


Alternative  1  and  1b 

No  action  alternatives 

Alternative  2  . 

Final  HD  Phase  2  program  . 

Alternative  4  . 

Alternative  5  . 

Less  stringent  than  the  preferred  alternative  in  the  proposal,  applying  off-the-shelf  technologies. 

Fully  phased-in  by  MY  2027. 

Same  stringency  as  preferred  alternative  in  the  proposal,  phasing  in  by  MY  2024. 

More  stringent  alternative,  based  on  higher  adoption  rates  of  advanced  technologies. 

D.  Compliance  Provisions  for 
Vocational  Vehicles 

We  are  adopting  many  changes  in  the 
compliance  provisions  for  vocational 
vehicles  compared  with  what  we 
proposed,  as  described  in  this  section. 


446  See  Chapter  5.3  of  the  final  RiA  for  the  MY 
2017-2025  Light-DutyGHG  Rule,  available  at 


(1)  Application  and  Certification 
Process 

The  agencies  are  adopting  changes  in 
the  final  Phase  2  version  of  GEM,  as 
described  in  Section  II  of  this  Preamble. 
Below  we  provide  cross -referencesto 
test  procedures  either  that  are  either 
required  or  optional,  for  generation  of 
Phase  2  GEM  input  values.  See  Section 


http://www3.epa .  gov/ota  q/ciima  te/d  ocumen  ts/ 
420r12016.pdf. 


ii.D.1  for  details  of  engine  testing  and 
GEM  inputs  for  engines. 

As  described  above  in  Section  I,  the 
agencies  will  continue  the  Phase  1 
compliance  process  in  terms  of  the 
manufacturer  requirements  prior  to  the 
effective  model  year,  during  the  model 
year,  and  after  the  model  year.  The 
information  that  will  be  required  to  be 
submitted  by  manufacturers  is  set  forth 
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in  40  CFR  1037.205,  49  CFR  537.6,  and 
49  CFR  537.7.  EPA  will  continue  to 
issue  certificates  upon  approval  based 
on  information  submitted  through  the 
VERIFY  database  (see 40  CFR  1037.255). 
End  of  year  reports  will  continue  to 
include  the  GEM  results  for  all  of  the 
configurations  built,  along  with  credit/ 
deficit  balances,  if  applicable  (see  40 
CFR  1037.250  and  1037.730). 

(a)  GEM  inputs 

in  Phase  1 ,  there  were  two  inputs  to 
GEM  for  vocational  vehicles: 

•  Steer  tire  coefficient  of  rolling 
resistance,  and 

•  Drive  tire  coefficient  of  rolling 
resistance 

As  discussed  above  in  Section  II  and 
ili.D,  there  are  several  additional  inputs 
that  we  are  adopti  ng  for  Phase  2.  I  n 
addition  to  the  steer  and  drive  tire  CRR, 
the  inputs  include  the  following: 

•  Engine  input  file  with  fuel  map, 
full  -  loadtorque  curve,  and  motoring 
curve, 

•  Transmission  input  file  including 
architecture  type,  gear  number  and 
ratios,  and  minimum  lockup  gear  for 
transmissions  with  torque  converters, 

•  Drive  axle  ratio, 

•  Axle  configuration, 

•  Tire  size  in  revs/mi  for  drive  and 
steer  tires, 

•  Idle  Reduction, 

•  Weight  Reduction, 

•  Vehicle  Speed  Limiter, 

•  Aerodynamic  Drag  Area,  and 

•  Pre- defined  technology  inputs  for 
Accessory  Load  and  Tire  Pressure 
Systems 

(i)  Driveline  inputs 

As  with  tractors,  for  each  engine 
family,  engine  fuel  maps,  full  load 


torque  curve,  and  motoring  curve  will 
be  generated  by  engine  manufacturers 
and  supplied  to  chassis  manufacturers 
in  a  format  compatible  with  GEM.  The 
test  procedures  for  the  torque  and 
motoring  curves  are  found  in  40  CFR 
part  1065.  Section  il.D.I.b  describes 
these  procedures  as  well  as  the 
procedures  for  generating  the  engine 
fuel  maps.  We  require  the  steady  state 
map  approach  for  the  55  and  65  mph 
cruise  speed  cycles,  while  the  cycle 
averageapproach  is  required  for  the 
ARB  transient  cycle.  As  an  option,  the 
cycle  average  map  may  also  be  used  for 
55  and  65  mph  cruise  speed  cycles.  Also 
similar  to  tractors,  transmission 
specifications  will  be  input  to  GEM. 

Any  number  of  gears  may  be  entered 
with  a  numerical  ratio  for  each,  and 
transmission  type  must  be  entered  as 
either  a  Manual,  Automated  Manual,  or 
Automatic  transmission. 

As  part  of  the  driveline  information 
needed  to  run  GEM,  drive  axle  ratio  will 
be  a  user  input.  If  a  configuration  has  a 
two-speedaxle,  the  agencies  are 
adopting  regulations  to  instruct  a 
manufacturer  to  enter  the  ratio  that  is 
expected  to  be  engaged  for  the  greatest 
driving  distance.  We  requested 
comment  on  whether  the  agencies 
should  allow  this  choice,  and  what  the 
GEM  input  instructions  should  be.  Both 
Dana  and  Meritor  commented  that  there 
should  be  an  option  to  recognize  two- 
speed  axles,  but  neither  axle  suppl  ier 
offered  a  preference  for  how  the 
agencies  should  implement  this.  Two- 
speed  axles  are  typically  specified  for 
heavy -haul  vehicles,  where  the  higher 
numerical  ratio  axle  is  engaged  during 
transient  driving  conditions  and  to 
deliver  performance  needed  on  work 


sites,  while  the  lower  numerical  ratio 
axle  may  be  engaged  during  light-  load 
highway  driving. 

Tire  size  is  a  Phase  2  input  to  GEM 
that  is  necessary  for  the  model  to 
simulate  the  performance  of  the  vehicle. 
As  a  result  of  comment  and  further 
technical  analysis,  we  are  adopting  the 
tire  size  input  as  measured  in  revs/mile, 
rather  than  the  measure  of  loaded  radius 
in  meters,  as  was  proposed.  The  RIA 
Chapter  3  includes  a  description  of  how 
to  measure  tire  size.  For  each  model  and 
nominal  size  of  a  tire,  there  are 
numerous  possible  sizes  that  could  be 
measured,  depending  on  whether  the 
tire  is  new  or  “grown,55  meaning 
whether  it  has  been  broken  in  for  at 
least  200  miles.  Size  can  also  vary  based 
on  load  and  inflation  levels,  air 
temperature,  and  tread  depth.  The 
agencies  requested  comment  on  aspects 
of  measuring  and  reporting  tire  size.  The 
revised  test  procedure  is  described  in 
the  RIA  Chapter  3.3.4. 

For  manufacturers  electing  to  certify  a 
vocational  vehicle  to  the  optional 
custom  chassis  standards,  none  of  the 
above  driveline  inputs  are  applicable.  In 
this  case  manufacturers  must  input  one 
of  the  custom  chassis  regulatory 
subcategory  identifiers  shown  in  Table 
V-32.  After  the  remaining  input  fields 
are  either  completed  with  values  or 
N/A,  GEM  will  simulate  the  vehicle  by 
calling  the  default  engine  and 
transmission  files,  tire  size,  and  axle 
radius  from  the  GEM  library.  The 
following  subsections  describe  the 
required  and  optional  inputs  for  custom 
chassis. 


Table  V-32— Custom  Chassis  Subcategory  Names 


Vehicle  type 

Regulatory  subcategory  GEM  identifier 

Default  weight  class  and  duty  cycle 

Motor  Home  . 

MHD  CC  MH . 

MHD  Regional. 

School  Bus  . 

MHD  CC  SB  . 

MHD  Urban. 

Coach  Bus  . 

HHD  CC  CB  . 

HHD  Regional. 

Emergency  Vehicle  . 

HHD  CC  EM  . 

HHD  Urban. 

Concrete  Mixer  . 

HHD  CC  CM  . 

HHD  Urban. 

Transit  and  Other  bus  . 

HHD  CC  OB  . 

HHD  Urban. 

Refuse  Truck  . 

HHD  CC  RF  . 

HHD  Urban. 

The  agencies  requested  comments  on 
the  merits  of  using  an  equation  -based 
compliance  approach  for  emergency 
vehicle  manufacturers,  similar  to  the 
approach  for  trailer  manufacturers 
described  in  Section  1V.F.  CARB 
commented  in  support  of  an  equation - 
based  compliance  approach,  but  in  the 
same  comment  they  also  expressed 
support  for  using  a  Phase  1  -styleGEM 
interface  with  a  default  engine 


simulated  in  GEM  as  appropriate  for  the 
emergency  vehicle  category.  We 
received  adverse  comment  on  the 
equation  -basedapp roach  from  Daimler, 
because  they  believed  it  would  make  the 
compliance  process  more  complex  if 
some  vehicles  needed  to  be  tracked 
differently.  Our  intent  in  soliciting 
comment  on  an  equation -based 
approach  was  to  assess  whether  running 
GEM  was  a  burden  for  non -diversified 


manufacturers  of  low -technology 
vehicles.  Because  we  received  sufficient 
support  from  non -diversified 
manufacturers  that  a  simplified  GEM 
would  meet  their  needs,  we  did  not 
pursue  an  equation -basedapp roach. 

The  final  certification  approach  is 
consistent  with  the  approach 
recommended  by  the  Small  Business 
Advocacy  Review  Panel,  which  believed 
it  will  be  feasible  for  small  emergency 


EPA-1 9-01 26-A-001 240 


ED  001620  00002750-00243 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ruies  and  Regulations  73721 


vehicle  manufacturers  to  install  a  Phase 
2-compliantengine,  but  recommended  a 
simplified  certification  approach  to 
reduce  the  number  of  required  GEM 
inputs. 

(ii)  Idle  Reduction  Inputs 

The  agencies  proposed  two  different 
idle  reduction  inputs  for  vocational 
vehicles:  Neutral  idle  and  stop -start. 
Based  on  comment,  we  are  adding  a 
third  type  of  idle  reduction  input: 
Automatic  engine  shutdown.  Based  on 
user  inputs  derived  from  engine  testing 
described  in  Section  II  and  RIA  Chapter 
3.1,  GEM  will  calculate  C02  emissions 
and  fuel  consumption  at  both  zero 
torque  (neutral  idle)  and  with  torque  set 
to  Curb-ldleTransmission  Torque  for 
automatic  transmissions  in  “drive”  (as 
described  in  the  RIA  Chapter  3.4.2.3)  for 
use  in  theC02  emission  calculation  in 
40  CFR  1037.510(b).  At  proposal, 
neutral  idle  and  stop -start were  not 
recognized  during  the  ARB  transient 
cycle,  they  were  recognized  only  during 
the  separate  idle  cycle.  The  agencies 
received  comments  requesting 
recognition  of  neutral  idle  during  the 
ARB  transient  test  cycle.  We  agree  this 
is  desirable  and  have  adopted  changes 
in  GEM  to  accomplish  this.  Also,  with 
the  adoption  of  the  alternative  engine 
mapping  procedure  for  the  ARB 
transient  cycle,  the  computation  for  idle 
reduction  has  changed.  Please  see  RIA 


Chapter  4.4.1 .7  for  a  description  of  how 
GEM  recognizes  idle  reduction. 

For  vocational  custom  chassis 
certified  to  the  optional  standards,  all 
three  idle  reduction  inputs  will  be 
available,  however,  the  computation 
will  be  based  on  the  EPA  default  engine. 
As  described  in  the  GEM  User  Guide, 
users  will  enter  Y  or  N,  and  GEM  will 
return  a  predefined  improvement. 

(iii)  Weight  Reduction  Inputs 

I  n  Phase  1 ,  the  agencies  adopted 
tractor  regulations  that  provided 
manufacturers  with  the  ability  to  utilize 
high  strength  steel  and  aluminum 
components  for  weight  reduction 
without  the  burden  of  entering  the  curb 
weight  of  every  tractor  produced.  In 
Phase  2,  the  agencies  are  adopting  a 
lookup  table  of  lightweight  components 
for  use  in  certifying  vocational  vehicles, 
similar  to  the  process  for  tractors.  As 
noted  above,  the  agencies  will  recognize 
weight  reduction  by  allocating  one  half 
of  the  weight  reduction  to  payload  in 
the  denominator,  while  one  half  of  the 
weight  reduction  will  be  subtracted 
from  the  overall  weight  of  the  vehicle  in 
GEM. 

The  agencies  are  adopting  lookup 
values  for  components  on  vocational 
vehicles  in  all  HD  weight  classes. 
Components  available  for  vocational 
vehicle  manufacturers  to  select  for 
weight  reduction  are  shown  below  in 


Table  V-33,  below.  All  of  these  weight 
reduction  inputs  will  be  available  for 
manufacturers  of  custom  chassis 
certifying  to  the  optional  standards.  We 
received  comments  from  Allison 
Transmission  noting  that  aluminum 
transmission  cases  and  clutch  housings 
are  standard  for  automatic  transmissions 
so  we  agree  it  is  inappropriate  to 
include  these  components  in  the  lookup 
table.  We  have  revised  the  values  in 
response  to  adverse  comments  from 
AISI,  and  after  reevaluating  information 
availableat  proposal.  Although  we  are 
not  projecting  any  adoption  of 
permanent  6x2  axles  for  non -custom 
vocational  vehicles,  if  a  manufacturer 
chooses  to  apply  this  technology  for 
class  8  vocational  vehicles,  users  may 
enter  an  appropriate  weight  reduction 
compared  to  the  traditional  6x4  axle 
configuration.447  We  received  adverse 
comments  on  the  proposal  to  assign  a 
fixed  weight  increase  to  natural  gas 
fueled  vehicles  to  reflect  the  weight 
increase  of  natural  gas  fuel  tanks  versus 
gasoline  or  diesel  tanks.  Based  on 
comments  and  further  technical 
analysis,  we  have  determined  that  to 
provide  equitable  treatment  to 
technologies,  we  will  not  require  a 
weight  penalty  for  any  technology 
applied  to  achieve  certification  in  Phase 
2.  We  accounted  for  adoption  of  weight- 
increasing  technologies  in  our  MOVES 
modeling. 


Table  V-33— Phase  2  Weight  Reduction  Technologies  for  Vocational  Vehicles 


Component 

Material 

Vocational  vehicle  class 

Class  2b-5 

Class  6-7 

Class  8 

Axle  Hubs — Non-Drive  . 

Aluminum  . 

40 

40 

Axle  Hubs — Non-Drive  . 

High  Strength  Steel  . 

5 

5 

Axle — Non-Drive  . 

Aluminum  . 

60 

60 

Axle — Non-Drive  . 

High  Strength  Steel  . 

15 

15 

Brake  Drums — Non-Drive  . 

Aluminum  . 

60 

60 

Brake  Drums — Non-Drive  . 

High  Strength  Steel  . 

42 

42 

Axle  Hubs — Drive  . 

Aluminum  . 

40 

80 

Axle  Hubs — Drive  . 

High  Strength  Steel  . 

10 

20 

Brake  Drums — Drive  . 

Aluminum  . 

70 

140 

Brake  Drums — Drive  . 

High  Strength  Steel  . 

37 

74 

Suspension  Brackets,  Hangers  . 

Aluminum  . 

67 

100 

Suspension  Brackets,  Hangers  . 

High  Strength  Steel  . 

20 

30 

Crossmember — Cab . 

Aluminum  . 

10 

15 

15 

Crossmember — Cab . 

High  Strength  Steel  . 

2 

5 

5 

Crossmember — Non-Suspension  . 

Aluminum  . 

15 

15 

15 

Crossmember — Non-Suspension . 

High  Strength  Steel  . 

5 

5 

5 

Crossmember — Suspension  . 

Aluminum  . 

15 

25 

25 

Crossmember — Suspension  . 

High  Strength  Steel  . 

6 

6 

6 

Driveshaft  . 

Aluminum  . 

12 

40 

50 

Driveshaft  . 

High  Strength  Steel  . 

5 

10 

12 

Frame  Rails . 

Aluminum  . 

120 

300 

440 

Frame  Rails . 

High  Strength  Steel  . 

40 

40 

87 

Wheels — Dual  . 

Aluminum  . 

150 

150 

250 

Wheels — Dual  . 

High  Strength  Steel  . 

48 

48 

80 

Wheels — Wide  Base  Single  . 

Aluminum  . 

294 

294 

588 

447  See  NACFE  Confidence  Findings  on  the 
Potential  of  6x2  Axles. 
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Table  V-33— Phase  2  Weight  Reduction  Technologies  for  Vocational  Vehicles— Continued 


Vocational  vehicle  class 

Component 

Material 

Class  2b-5 

Class  6-7 

Class  8 

Wheels — Wide  Base  Single  . 

High  Strength  Steel  . 

168 

168 

336 

Permanent  6x2  Axle  Configuration  . 

Multi  . 

N/A 

N/A 

300 

(iv)  Other  Inputs 

Certifying  manufacturers  may  enter 
values  in  GEM  as  applicable  for  vehicle 
speed  limiters,  fairings  to  reduce 
aerodynamic  drag  area,  electrified 
accessories,  and  tire  pressure  systems 
where  such  features  meet  the  criteria  in 
the  regulations  at  40  CFR  1037.520. 

(b)  Test  Procedures 

Powertrain  families  are  defined  in 
Section  il.C.3.b,  and  powertrain  test 
procedures  are  discussed  in  the  RIA 
Chapter  3.6.  The  results  from  testing  a 
powertrain  configuration  using  the 
matrix  of  tests  described  in  RIA  Chapter 
3.6  can  be  applied  broadly  across  all 
vocational  vehicles  in  which  that 
powertrain  will  be  installed.  Powertrain 
test  results  become  a  GEM  input  file  that 
replaces  both  the  engine  input  file  and 
transmission  input  file. 

As  in  Phase  1,  the  roiling  resistance 
of  each  tire  will  be  measured  using  the 
ISO  28850  test  method  for  drive  tires 
and  steer  tires  planned  for  fitment  to  the 
vehicle  being  certified.  Once  the  test 
CRR  values  are  obtained,  a  manufacturer 
will  declare  TRRLs  (which  may  be  equal 
to  or  higher  than  the  measured  values) 
for  the  drive  and  steer  tires  separately  to 
be  input  into  the  GEM.  For  Phase  2 
vocational  vehicles,  GEM  will  distribute 
the  vehicle  load  with  30  percent  of  the 
load  over  the  steer  tires  and  70  percent 
of  the  load  over  the  drive  tires.  With 
these  data  entered,  the  amount  of  GHG 
reduction  attributed  to  tire  rolling 
resistance  will  be  incorporated  into  the 
overall  vehicle  compliance  value. 

The  final  Phase  2  GEM  will  accept  as 
inputs  results  from  a  transmission 
efficiency  test.  A  procedure  for  this  was 
discussed  in  the  NPRM,  and  received 
favorable  comment.  The  transmission 
efficiency  test  will  be  optional,  but  will 
allow  manufacturers  to  reduce  the  C02 
emissions  and  fuel  consumption  by 
designing  better  transmissions  with 
lower  friction  due  to  better  gear  design 
and/or  mandatory  use  of  better 
lubricants. 

in  lieu  of  a  fixed  value  for  low  friction 
axle  lubricants  as  was  proposed,  the 
agencies  are  adopting  an  axle  efficiency 
test  procedure,  as  was  discussed  in  the 
NPRM.  See  80  FR  40323.  The  axle 
efficiency  test  will  be  optional,  but  will 
allow  manufacturers  to  reduce  C02 


emissions  and  fuel  consumption 
through  improved  axle  gear  designs 
and/or  mandatory  use  of  low  friction 
lubricants.  The  agencies  are  not 
finalizing  any  other  paths  to  recognize 
low  friction  axle  lubricants. 

(c)  Useful  Life  and  In-UseStandards 

Section  202(a)(1 )  of  the  CAA  specifies 
that  emission  standards  are  to  be 
applicable  for  the  useful  life  of  the 
vehicle.  The  standards  that  EPA  and 
NHTSA  are  adopting  will  apply  to 
individual  vehicles  and  engines  at 
production  and  in  use.  NHTSA  is  not 
adopting  in  -usestandards  for  vehicles 
or  engines. 

Manufacturers  may  be  required  to 
submit,  as  part  of  the  application  for 
certification,  an  engineering  analysis 
showing  that  emission  control 
performance  will  not  deteriorate  during 
the  useful  life,  with  proper 
maintenance.  If  maintenance  will  be 
required  to  prevent  or  minimize 
deterioration,  a  demonstration  may  be 
required  that  this  maintenance  will  be 
performed  in  use.  See  40  CFR  1037.241 . 

EPA  will  continue  the  Phase  1 
approach  to  adjustment  factors  and 
deterioration  factors  for  vehicles.  The 
technologies  on  which  the  Phase  1 
vocational  vehicle  standards  were 
predicated  were  not  expected  to  have 
any  deterioration  of  GHG  effectiveness 
in  use.  However,  the  regulations 
provided  a  process  for  manufacturers  to 
develop  deterioration  factors  (DF)  if 
they  needed.  We  anticipate  that  some 
hybrid  powertrain  systems  may 
experience  some  deterioration  of 
effectiveness  with  age  of  the  energy 
storage  device.  We  believe  the 
regulations  in  place  currently  provide 
adequate  instructions  to  manufacturers 
for  developing  DF  where  needed.  We 
received  comments  from  Daimler  on 
deterioration  factors  for  engines  and  the 
process  for  extrapolating  where  DF’s  are 
nonlinear.  See  Section  3.7  of  the  RTC. 
Allison  Transmission  commented  that 
the  amount  of  credits  generated  for  a 
hybrid  system  should  be  dependent,  in 
part,  on  design  limits  of  batteries.  We  do 
not  believe  any  changes  are  needed 
because  the  regulations  do  account  for 
this  by  basing  the  FELs  on  the  highest 
emissions  during  the  useful  life, 
including  any  effects  from  deterioration. 


As  with  engine  certification,  a  chassis 
manufacturer  must  design  their  vehicles 
to  be  durable  enough  to  maintain 
compliance  through  the  regulatory 
useful  life  of  the  vehicle.  Factors 
influencing  vehicle- levelGHG 
performance  over  the  life  of  the  vehicle 
fall  into  two  basic  categories:  Vehicle 
attributes  and  maintenance  items.  Each 
category  merits  different  treatment  from 
the  perspective  of  assessing  useful  life 
compliance,  as  each  has  varying  degrees 
of  manufacturer  versus  owner/operator 
responsibility.  The  agencies  require 
manufacturers  to  explain  how  they  meet 
these  requirements  as  part  of 
certification. 

For  vocational  vehicles,  attributes 
generally  refers  to  components  that  are 
installed  by  the  manufacturer  to  meet 
the  standard,  whose  reduction 
properties  are  assessed  at  the  time  of 
certification,  and  which  are  expected  to 
last  the  full  life  of  the  vehicle  with 
effectiveness  maintained  as  new  for  the 
life  of  the  vehicle  with  no  special 
maintenance  requirements.  To  assess 
useful  life  compliance,  we  will  follow  a 
design -basedapp roach  that  will  ensure 
that  the  manufacturer  has  robustly 
designed  these  features  so  they  can 
reasonably  be  expected  to  last  the  useful 
life  of  the  vehicle. 

For  vocational  vehicles,  maintenance 
items  generally  refers  to  items  that  are 
replaced,  renewed,  cleaned,  inspected, 
or  otherwise  addressed  in  the 
preventative  maintenance  schedule 
specified  by  the  vehicle  manufacturer. 
Replacement  items  that  have  a  direct 
influence  on  GHG  emissions  are 
primarily  tires  and  lubricants,  but  may 
also  include  hybrid  system  batteries. 
Synthetic  engine  oil  may  be  used  by 
vehicle  manufacturers  to  reduce  the 
GHG  emissions  of  their  vehicles. 
Manufacturers  may  specify  that  these 
fluids  be  changed  throughout  the  useful 
I  ife  of  the  veh icle.  I f  th is  is  the  case,  the 
manufacturer  should  have  a  reasonable 
basis  that  the  owner/operator  will  use 
fluids  having  the  same  properties.  This 
may  be  accomplished  by  requiring  (in 
service  documentation,  labeling,  etc.) 
that  only  these  fluids  can  be  used  as 
replacements.  We  received  comments 
from  EMA  asking  us  to  consider 
maintenance  costs  for  hybrids.  In  these 
final  rules,  we  have  quantified 
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maintenance  costs  for  tire  replacement, 
stop -start, axle  lubrication,  and  hybrids, 
as  described  in  Section  IX. D  and  the 
RIA  Chapter  7.1. 

Aside  from  those  technologies 
identified  above,  if  the  vehicle  remains 
in  its  original  certified  condition 
throughout  its  useful  life,  it  is  not 
believed  that  GHG  emissions  will 
i  ncrease  as  a  resu 1 1  of  serv  ice 
accumulation.  As  in  Phase  1,  the 
agencies  will  therefore  allow  the  use  of 
an  assigned  deterioration  factor  of  zero 
where  appropriate  in  Phase  2;  however 
this  does  not  negate  the  responsibility  of 
the  manufacturer  to  ensure  compliance 
with  the  emission  standards  throughout 
the  useful  life.448  Under  both  Phase  1 
and  the  new  Phase  program, 
manufacturers  must  apply  good 
engineering  judgment  when  considering 
deterioration  and  may  not  ignore  any 
evidence  that  the  emissions 
performance  will  decline  during  actual 
use.  The  agencies  may  require  vehicle 
manufacturers  to  provide  engineering 
analyses  at  the  time  of  certification 
demonstrating  that  vehicle  attributes 
will  last  for  the  full  useful  life  of  the 
vehicle.  We  anticipate  this 
demonstration  would  often  need  only 
show  that  components  are  constructed 
of  sufficiently  robust  materials  and 
design  practices  so  as  not  to  become 
dysfunctional  under  normal  operating 
conditions. 

In  Phase  1 ,  EPA  set  the  useful  life  for 
engines  and  vehicles  with  respect  to 
GHG  emissions  equal  to  the  respective 
useful  life  periods  for  criteria  pollutants. 
In  April  2014,  as  part  of  the  Tier  3  light- 
duty  vehicle  final  rule,  EPA  extended 
the  regulatory  useful  life  period  for 
criteria  pollutants  to  150,000  miles  or  15 
years,  whichever  comes  first,  for  Class 
2b  and  3  pickup  trucks  and  vans  and 
some  light- dutytrucks  (79  FR  23414, 
April  28,  2014).  Class  2  through  Class  5 
heavy -dutyvehicles  subject  to  the  GHG 
standards  described  in  this  section  for 
vocational  applications  generally  use 
the  same  kinds  of  engines, 
transmissions,  and  emission  controls  as 
the  Class  2b  and  3  vehicles  that  are 
chassis- certified  to  the  criteria  standards 
under  40  CFR  part  86,  subpart  S.  In 
Phase  2,  EPA  and  NHTSA  are  adopting 
a  useful  life  of  150,000  miles  or  15  years 
for  vocational  vehicles  at  or  below 
19,500  IbsGVWR.  In  many  cases,  this 
will  result  in  aligned  useful- 1 ifevalues 
for  criteria  and  GHG  standards.  Where 
this  longer  useful  life  is  not  aligned  with 
the  useful  life  that  applies  for  criteria 


448  For  most  technologies,  manufacturers  may 
presume  zero  deterioration  unless  good  engineering 
judgment  does  not  support  such  a  presumption.  For 
example,  it  would  not  be  appropriate  to  presume  no 
deterioration  in  hybrid  battery  performance. 


standards  (generally  in  the  case  of 
engine -based  certification  under  40  CFR 
part  86,  subpart  A),  EPA  may  revisit  the 
useful  - 1  ifevalues  for  both  criteria  and 
GHG  standards  in  a  future  rulemaking. 
For  medium  heavy -dutyvehicles 
(19,500  to  33,000  lbs  GVWR)  and  heavy 
heavy -dutyvehicles  (above  33,000  lbs 
GVWR)  EPA  will  keep  the  useful- life 
values  from  Phase  1 ,  which  are  185,000 
miles  (or  10  years)  and  435,000  miles  (or 
10  years),  respectively.  EPA  received 
comments  in  support  of  this  approach, 
including  support  for  the  numerical 
values  and  the  overall  process 
envisioned  for  achieving  the  long-term 
goal  of  adopting  harmonized  useful -life 
specifications  for  criteria  pollutant  and 
GHG  standards  that  properly  represent 
the  manufacturers’  obligation  to  meet 
emission  standards  over  the  expected 
service  life  of  the  vehicles. 

We  received  comment  on  what 
policies  we  should  adopt  to  address  the 
situation  where  the  engine  and  the 
vehicle  are  subject  to  emission 
standards  over  different  useful  -  life 
periods.  For  example,  a  medium  heavy- 
duty  engine  may  power  vehicles  in 
weight  classes  ranging  from  2b  to  8, 
with  correspondingly  different 
regulatory  useful  lives  for  those 
vehicles.  Please  see  Section  I.F.2.f  fora 
discussion  of  revisions  made  to  the  final 
regulations  to  address  this  situation. 

The  Response  to  Comments  also 
addresses  this  issue  at  Chapter  1 .4. 

(d)  Definitions  of  Custom  Chassis 

Eligible  emergency  vehicles  for  Phase 
2  purposes  are  ambulances  and  fire 
trucks.  The  agencies  requested  comment 
on  aligning  the  definition  of  emergency 
vehicle  for  purposes  of  the  Phase  2 
program  with  the  definition  of 
emergency  vehicle  for  purposes  of  the 
light-dutyGHG  provisions  under  40 
CFR  86.1818,  which  includes  additional 
vehicles  such  as  those  used  by  law 
enforcement  449  Daimler  commented  in 
support  of  aligning  these  definitions  of 
emergency  vehicle.  Daimler  further 
requested  the  agencies  consider 
adopting  the  same  definition  as  in  13 
CCR  1956.8(a)(6),  the  California 
regulations.  We  are  adopting  the  narrow 
definition  as  was  proposed,  with  agency 
discretion  to  apply  these  provisions  to 
similar  vehicles. 

RVIA  commented  in  favor  of  adopting 
a  motor  home  definition  consistent  with 
NHTSA ’s  definition  at  49  CFR  571 .3: 
Motor  home  means  a  multipurpose 
passenger  vehicle  with  motive  power 
that  is  designed  to  provide  temporary 
residential  accommodations,  as 


44 ®  See  40  CFR  86.1803-01  for  the  appSicabie 
definition  of  emergency  vehicie. 


evidenced  by  the  presence  of  at  least 
four  of  the  following  facilities:  Cooking; 
refrigeration  or  ice  box;  self-contained 
toilet;  heating  and/or  air  conditioning;  a 
potable  water  supply  system  including 
a  faucet  and  a  sink;  and  a  separate  1 10- 
125  volt  electrical  power  supply  and/or 
propane.  The  agencies  are  adopting  a 
definition  of  motor  home  that  is 
generally  consistent  with  this,  without 
specifying  detailed  features. 

Since  2003,  NHTSA  has  implemented 
abroad  definition  of  school  bus  that 
includes  multifunction  school  activity 
buses  that  don’t  have  stop  arms  or 
flashing  lights,  need  not  be  painted 
yellow,  and  do  not  have  an  upper 
weight  limit.  These  are  a  category  of 
school  bus  that  must  meet  the  school 
bus  structural  standards  or  the 
equivalent  set  forth  in  49  Code  of 
Federal  Regulations  Part  571,  and  the 
emergency  exit  requirements  specified 
in  FMVSS  No.  217  for  school  buses,  as 
well  as  FMVSS  222  for  passenger 
seating  and  crash  protection.  This 
definition  was  created  in  part  to  allow 
for  use  of  safe  buses  to  transport  school 
age  children  on  trips  other  those  than 
between  home  and  school.  The  agencies 
are  adopting  Phase  2  provisions  such 
that  buses  eligible  to  certify  to  the 
custom  chassis  school  bus  standards  are 
those  that  meet  NHTSA’s  definition  of 
school  bus,  including  multifunction 
school  activity  buses.450 

The  most  definitive  attribute  we  have 
identified  to  distinguish  over -the- road 
coach  buses  from  transit  buses  is 
whether  passengers  are  permitted  to 
stand  while  the  vehicle  is  driving. 
Therefore  the  only  buses  permitted  to 
certify  to  the  final  custom  chassis  coach 
bus  standards  are  those  subject  to 
NHTSA’s  Occupant  Crash  Protection 
Rule.451 

Allied  Specialty  Vehicles  (aka  Rev 
Group)  commented  on  the  need  for  a 
clear  distinction  between  transit  buses 
and  school  buses  452  If  the  pupils 
transported  are  not  K-12  students,  such 
as  may  be  the  case  for  buses  serving 
college  campuses,  then  the  chassis  may 
not  be  easily  distinguishable  from 
transit  buses.  The  agencies  are  adopting 
provisions  in  Phase  2  such  that  buses 
not  qualifying  as  eligible  to  certify  as 
coach  buses  or  school  buses  must  meet 
the  custom  chassis  standards  for  transit 


450  See  68  FR 44892 — Federal  Motor  Vehicle 
Safety  Standards;  Definition  of  Multifunction 
Schooi  Activity  Bus;  https://www.govinfo.gov/ 
con  ten  t/ pkg/FR-2 003-07 -3 1 /pdf/03- 1 9457.  p df. 

451  See  Occupant  Crash  Protection  rule, 
November  25,  2013,  78  FR  70415,  49  CFR  571 , 
FMVSS  208  https://www.gpo.gov/fdsys/pkg/FR- 
2013-1 1-25/html/2013-2821 1.htm,  accessed 
February  2016. 

452  Phone  conversation  March  2016,  see  L.  Steele 
phone  log. 
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buses.  Buses  serving  college  campuses 
do  not  have  the  same  design  and  safety 
restrictions  as  those  intended  to 
transport  primary  and  secondary  school 
children,  and  may  apply  the  same 
technologies  as  general  -  purposeurban 
buses. 

Therefore,  we  are  requiring  refuse 
trucks  that  do  not  compact  waste  to  be 
certified  to  the  primary  vocational 
vehicle  standards.  Front-  load ingref use 
collection  vehicles  tend  to  have  a 
relatively  low  number  of  stops  per  day 
as  they  tend  to  collect  waste  from 
central  locations  such  as  commercial 
buildings  and  apartment  complexes. 
Because  these  have  a  relatively  low 
amount  of  PTO  operation,  we  expect 
stop-startwiil  be  reasonably  effective  for 
these  vehicles.  Rear-loadingand  side¬ 
loading  neighborhood  waste  and 
recycling  collection  trucks  are  the  refuse 
trucks  where  the  largest  number  of  stop - 
start  and  neutral  idle  over-ride 
conditions  are  likely  to  be  encountered. 
Because  chassis  manufacturers,  even 
those  with  small  production  volumes 
and  close  customer  relationships,  do  not 
always  know  whether  a  refuse  truck  will 
be  a  front  -  loader, rear  -  loader, or  side 
loader,  we  are  grouping  these  together 
in  a  subcategory. 

We  received  comment  on  the  need  to 
clarify  whether  vehicles  designed  to 
pump  and  convey  concrete  at  a  job  site, 
but  which  do  not  carry  the  wet  mix 
concrete  to  the  job  site,  would  be 
included  in  the  definition  of  cement 
mixers.  Although  we  are  not  defining 
other  vehicles  as  cement  mixers,  we  are 
allowing  miscellaneous  vocational 
vehicles  meeting  some  but  not  all  of  the 
eligibility  criteria  at  40  CFR  1037.631  to 
be  certified  under  the  custom  chassis 
program,  using  technology  equivalent  to 
the  cement  mixer  package,  as  described 
above  in  Section  V.B. 

(e)  Assigning  Vehicles  to  Subcategories 

In  the  NPRM,  the  agencies  proposed 
criteria  by  which  a  vehicle  manufacturer 
would  know  in  which  vocational 
subcategory — Regional,  Urban,  or 
Multipurpose — the  vehicle  should  be 
certified.  These  cut- pointswere  defined 
using  calculations  relating  engine  speed 
to  vehicle  speed.  80  FR  40287-40288. 
Specifically,  we  proposed  a  cutpoint  for 
the  Urban  duty  cycle  where  a  vehicle  at 
55  mph  would  have  an  engine  working 
above  90  percent  of  maximum  engine 
test  speed  for  vocational  vehicles 
powered  by  diesel  engines  and  above  50 
percent  for  vocational  vehicles  powered 
by  gasoline  engines.  Similarly,  we 
proposed  a  cutpoint  for  the  Regional 
duty  cycle  where  a  vehicle  at  65  mph 
would  have  an  engine  working  below  75 
percent  of  maximum  engine  test  speed 


for  vocational  vehicles  powered  by 
diesel  engines  and  below  45  percent  for 
vocational  vehicles  powered  by  gasoline 
engines.  We  received  several  comments 
that  identified  weaknesses  in  that 
approach.  Specifically,  Allison 
explained  that  vehicles  with  two  shift 
schedules  would  need  clarification 
which  top  gear  to  use  when  calculating 
the  applicable  cut- point. Also,  Daimler 
noted  that,  to  the  extent  that 
downspeeding  occurs  in  this  sector  over 
the  next  decade  or  more,  cutpoints 
based  on  today’s  fleet  may  not  be  valid 
for  a  future  fleet.  Allison  noted  that  the 
presence  of  additional  top  gears  could 
strongly  influence  the  subcategory 
placementof  vocational  vehicles.  These 
comments  highlight  the  possibility  of 
misclassification,  and  the  potential 
pitfalls  in  a  mandated  classification 
scheme. 

Two  commenters  pointed  out 
important  weaknesses  in  this  approach, 
namely  that  future  trends  in  engine 
speeds,  torque  curves,  and  transmission 
gear  ratio  spreads  may  cause  the 
vocational  fleet  of  2027  to  have 
drivelines  that  are  sufficiently  different 
than  those  of  the  baseline  fleet,  so  that 
segment  cut-pointsbased  on  the  2016 
fleet  may  not  be  valid  a  decade  or  more 
into  the  future.  For  example,  if  data  on 
today’s  fleet  indicated  an  appropriate 
cut-pointfor  Regional  HHD  diesel 
vehicles  of  1 ,400  rpm  engine  speed  with 
a  vehicle  speed  of  65  mph,  while  a 
future  fleet  might  show  that  Regional 
vehicles  operated  at  1 ,200  rpm  at  65 
mph,  then  having  a  cut-pointset  by  rule 
at  1 ,400  rpm  could  result  in  an  excess 
of  future  vehicles  certifying  as  Regional. 
However,  we  have  further  assessed  the 
impact  of  manufacturers  shifting 
certification  of  chassis  from 
Multipurpose  to  Regional  subcategories, 
and  we  have  concluded  this  is  not  an 
unacceptable  outcome.  As  explained 
above  in  Section  V.C.(2)(d),  we  are  not 
particularly  concerned  that  adopting 
final  standards  with  unequal  percent 
improvements  poses  a  danger  of  losing 
environmental  benefits  from  this 
program,  as  long  as  vehicle 
configurations  are  properly  classified  at 
the  time  of  certification. 

In  a  regulatory  structure  where 
baselines  are  equal  but  future  standards 
for  vehicles  in  different  subcategories 
have  different  stringencies,  the  agencies 
would  typically  assign 
subcategorization  based  on  regulatory 
criteria  rather  than  allowing  the 
manufacturers  unconstrained  choice 
because  manufacturers  would  have  a 
strong  incentive  to  simply  choose  the 
least  stringent  standards.  However, 
because  the  baseline  performance  levels 
of  the  different  vocational  vehicle 


regulatory  subcategories  widely  differ, 
the  agencies  have  determined  that  it  is 
acceptable  to  adopt  standards  with 
unequal  percent  stringencies.  Further 
discussion  of  our  reasons  for  this 
determination  is  presented  above  in 
Section  V.C.(2)(d).  Another  weakness  in 
the  proposed  approach  was  that  even 
though  we  have  obtained  a  great  deal  of 
data  thanks  to  manufacturer  cooperation 
and  NREL  duty  cycle  analysis,  the  only 
one  of  the  proposed  regulatory  cut- 
points  in  which  we  have  a  high  degree 
of  confidence  is  the  cut- pointbet ween 
Regional  and  Multipurpose  class  8 
diesels.  Any  cut- pointswe  could 
establish  based  on  available  data  for 
lower  weight  class  diesels  or  for 
gasoline  powered  vocational  vehicles 
would  be  less  robust.  These  weaknesses 
have  led  the  agencies  to  take  a  different 
approach  to  assigning  vehicles  to 
subcategories.  The  agencies  are  adopting 
final  regulations  that  generally  allow 
manufacturers  to  choose  a  subcategory, 
with  a  revised  set  of  constraints  as  well 
as  a  provision  requiring  use  of  good 
engineering  judgment.  The  constraints 
discussed  here  are  being  adopted  as 
interim  provisions  in  response  to 
manufacturers’  concerns  that  some  of 
them  could  present  competitive 
disadvantages,  where  different 
manufacturers  produce  very  different 
sales  mixes  of  vehicles  equipped  with 
different  transmission  types,  as 
discussed  above  in  Section  V.C.(2)(d). 

Because  the  baseline  configurations 
against  which  vehicles  in  the  Urban 
subcategories  will  measure  their  future 
performance  do  not  include  any  manual 
transmissions,  we  have  determined  that 
vocational  vehicles  with  manual 
transmissions  may  not  be  certified  as 
Urban.  In  the  real  world,  we  do  not 
expect  any  vehicles  intended  to  be  used 
in  urban  driving  patterns  will  be 
specified  with  manual  transmissions. 
Driver  fatigue  and  other  performance 
problems  make  this  an  illogical  choice 
of  transmission,  and  thus  it  is 
appropriate  for  us  to  adopt  this 
constraint.  As  described  in  Chapter 
2.9.2  of  the  Rl  A,  both  the  HHD  Regional 
and  HHD  Multipurpose  baselines  have  a 
blend  of  manual  transmissions, 
although  the  majority  of  manuals  are  in 
the  HHD  Regional  baseline.  Further,  by 
MY  2024,  our  adoption  rate  of 
transmission  technology  reflects  zero 
manuals  in  HHD  Multipurpose.  Thus, 
beginning  in  MY  2024,  any  vocational 
vehicle  certified  with  a  manual 
transmission  must  be  classified  in  a 
Regional  subcategory,  except  a  vehicle 
with  a  hybridized  manual  transmission 
may  be  certified  in  a  Multipurpose 
subcategory  beyond  MY  2024. 
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We  are  not  adopting  constraints  on 
vehicles  with  automated  manual 
transmissions  certifying  in  either 
Regional  or  Multipurpose  subcategories, 
because  we  believe  this  is  a  technology 
that  can  provide  real  world  benefits  for 
vehicles  with  those  driving  patterns. 
However,  we  are  adopting  an  interim 
constraint  to  prevent  vehicles  with  AMT 
from  being  certified  as  Urban  for  a 
reason  similar  to  one  described  above 
for  manuals,  namely  that  in  the  real 
world,  we  do  not  expect  any  vehicles 
intended  to  be  used  in  urban  driving 
patterns  will  be  specified  with 
transmissions  that  do  not  have 
powershifts.  Lack  of  smooth  shifting 
characteristics  during  low  speed 
accelerations  and  decelerations  make 
AMT  an  illogical  choice  of  transmission 
for  urban  vehicles,  and  thus  it  is 
appropriate  for  us  to  adopt  this 
constraint 

Dual  clutch  transmissions  have  very 
recently  become  available  for  medium 
heavy -dutyvocational  vehicles  and  very 
little  data  are  available  on  their  design 
or  performance.  We  anticipate  that  in 
the  future,  some  designs  may  have 
features  that  make  them  perform 
similarly  to  AMT’s  while  others  may 
have  features  that  make  them  more 
similar  to  automatics  with  torque 
converters.  Because  we  are  not 
confident  that  we  know  in  which  duty 
cycle(s)  they  are  best  suited,  we  are 
adopting  a  partial  constraint  on  these, 
namely  that  dual  clutch  transmissions 
without  powershifting  must  also  be 
constrained  out  of  Urban.  We  are 
finalizing  as  proposed  that  any  vehicle 
whose  engine  is  exclusively  certified 
over  the  SET  must  be  certified  in  the 
Regional  subcategory.  Further,  to  the 
extent  manufacturers  of  intercity  coach 
buses  and  recreational  vehicles  certify 
these  to  the  primary  standards,  these 
also  must  be  certified  as  Regional 
vehicles.453 

In  the  final  regulatory  structure, 
although  the  standards  for  vehicles  in 
different  subcategories  have  different 
percent  stringencies  from  each  baseline, 
the  agencies  can  allow  the 
manufacturers  to  choose  without  risking 
a  loss  of  environmental  benefits  because 
a  standard  that  may  appear  less 
stringent  in  terms  of  relative 
improvement  from  each  respective 
baseline  may  also  be  numerically  lower 
(and  farther  away  from  current  model 


453  Based  on  NREL  drive  cycle  analysis  of  the 
existing  fleet,  we  imagine  that  HMD  vehicles  with 
a  diesel  engine  rpm  of  1,400  and  below  when  the 
vehicle  is  at  65  mph  would  be  appropriately 
certified  as  Regional  vehicles.  However,  this  is 
illustrative  only,  and  the  final  rules  do  not  include 
an  engine  speed  cutpoint  as  a  criterion  in 
subcategory  selection. 


performance)  due  to  a  comparatively 
better  -  perform  i  ngregu  latory  base  I  i  ne. 

As  explained  above,  the  final  standards 
described  above  in  Section  V.C.(2)(c)  are 
derived  directly  from  the  technology 
packages  without  applying  any 
assumptions  about  fleet  averages.  Thus, 
unlike  at  proposal,  the  final  regulations 
will  generally  allow  manufacturers  to 
certify  in  the  particular  duty-cycle 
subcategory  they  believe  to  be  most 
appropriate.  Manufacturers  may  make 
this  choice  as  part  of  the  certification 
process  and  will  not  be  allowed  to 
change  it  after  the  vehicle  has  been 
introduced  into  commerce.  Under  this 
structure,  the  agencies  expect 
manufacturers  to  choose  a  subcategory 
for  each  vehicle  configuration  that  best 
represents  the  type  of  operation  that 
vehicle  will  actually  experience  in  use 
(presuming  the  manufacturer  and 
customer  would  specify  the 
technologies  to  reflect  such  operation). 

(2)  Other  Compliance  Provisions 

(a)  Emission  Control  Labels 

As  proposed,  EPA  is  removing  the 
requirement  to  include  the  emission 
control  system  identifiers  required  in  40 
CFR  1037.135(c)(6) and  in  Appendix  III 
to  40  CFR  part  1037  from  the  emission 
control  labels  for  vehicles  certified  to 
the  Phase  2  standards.  For  vehicles 
certified  to  the  optional  custom  chassis 
standards,  the  label  should  meet  the 
requirements  of  40  CFR  1037.105(h). 
Please  see  Section  I.C.(1)(g)  of  this 
Preamble  for  additional  discussion  of 
labeling. 

(b)  End  of  Year  Reports 

In  the  Phase  1  program, 
manufacturers  participating  in  the  ABT 
program  provided  90  day  and  270  day 
reports  to  EPA  and  NHTSA  after  the  end 
of  the  model  year.  The  agencies  adopted 
two  reports  for  the  initial  program  to 
help  manufacturers  become  familiar 
with  the  reporting  process.  For  the  HD 
Phase  2  program,  the  agencies  proposed 
to  simplify  reporting  such  that 
manufacturers  would  only  be  required 
to  submit  the  final  report  90  days  after 
the  end  of  the  model  year  with  the 
potential  to  obtain  approval  for  a  delay 
up  to  30  days.  We  requested  comments 
on  this  approach.  EM  A,  PACCAR, 
Navistar,  Daimler,  and  Cummins 
recommended  keeping  the  270  day 
report  to  allow  sufficient  time  after  the 
production  period  is  completed.  We  are 
accordingly  keeping  both  the  90  day  and 
270  day  reports,  with  the  ability  of  the 
agencies’  to  waive  the  90  day  report. 

(c)  Delegated  Assembly 

The  final  standards  for  vocational 
vehicles  are  based  on  the  application  of 


a  wide  range  of  technologies.  Certifying 
vehicle  manufacturers  manage  their 
compliance  demonstration  to  reflect  this 
range  of  technologies  by  describing  their 
certified  configurations  in  the 
application  for  certification.  In  most 
cases,  these  technologies  are  designed 
and  assembled  (or  installed)  directly  by 
the  certifying  vehicle  manufacturer, 
which  is  typically  the  chassis 
manufacturer,  in  these  cases,  it  is 
straightforward  to  assign  the 
responsibility  to  the  certifying  vehicle 
manufacturer  for  ensuring  that  vehicles 
are  in  their  proper  certified 
configuration  before  they  are  introduced 
into  commerce,  in  Phase  1 ,  the  only 
vehicle  technology  available  for 
certified  vocational  vehicles  is  LRR 
tires.  Because  these  are  generally 
installed  by  the  chassis  manufacturer, 
there  is  no  need  to  rely  on  a  second 
stage  manufacturer  for  purposes  of 
certification  in  Phase  1,  unless 
innovative  credits  are  sought.  Thus,  the 
Phase  1  regulations  did  not  specify 
precise  procedures  for  this. 

In  Phase  2,  the  agencies  are  projecting 
adoption  of  certain  technologies  where 
the  certifying  vehicle  manufacturer  may 
want  or  need  to  rely  on  a  downstream 
manufacturing  company  (a  secondary 
vehicle  manufacturer)  to  take  steps  to 
assemble  or  install  certain  components 
or  technologies  to  bring  the  vehicle  into 
a  certified  configuration.  A  similar 
relationship  between  manufacturers 
applies  with  aftertreatment  devices  for 
certified  engines.  EPA  previously 
adopted  “delegated  assembly” 
provisions  for  engines  at  40  CFR 
1068.261  to  describe  how  manufacturers 
can  share  compliance  responsibilities 
through  these  cooperative  assembly 
procedures,  and  proposed  to  also  apply 
it  for  vehicle- basedGHG  standards  in  40 
CFR  part  1037,  including  the  vocational 
vehicle  standards. 

The  delegated  assembly  provisions 
being  finalized  for  Phase  2  vehicle 
standardsare  only  invoked  if  a 
certifying  manufacturer  includes  in  its 
certified  configuration  a  technology  that 
it  does  not  install  itself.  Examples  may 
include  fairings  to  reduce  aerodynamic 
drag,  air  conditioning  systems, 
automatic  tire  inflation  systems,  or 
hybrid  systems.  We  are  clarifying  this 
regulatory  process  to  enable 
manufacturers  to  include  technologies 
in  their  compliance  plans  that  might 
otherwise  not  be  considered  on  the  basis 
of  what  they  can  install  themselves.  To 
the  extent  certifying  manufacturers  rely 
on  secondary  vehicle  manufacturers  to 
bring  the  vehicle  into  a  certified 
configuration,  the  following  provisions 
will  apply: 
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•  The  certifying  manufacturer  will 
describe  its  approach  to  delegated 
assembly  in  the  application  for 
certification. 

•  The  certifying  manufacturer  will 
create  installation  instructions  to 
describe  how  the  secondary  vehicle 
manufacturer  will  bring  the  vehicle  into 
a  certified  configuration. 

•  The  certifying  manufacturer  must 
take  additional  steps  for  certified 
configurations  that  include  hybrid 
powertrain  components,  auxiliary 
power  units,  aerodynamic  devices,  or 
natural  gas  fuel  tanks.  In  these  cases,  the 
certifying  manufacturer  must  have  a 
contractual  agreement  with  each 
affected  secondary  vehicle  manufacturer 
obligating  the  secondary  vehicle 
manufacturer  to  build  each  vehicle  into 
a  certified  configuration  and  to  provide 
affidavits  confirming  proper  assembly 
procedures,  and  to  provide  information 
regarding  deployment  of  each  type  of 
technology  (if  there  are  technology 
options  that  relate  to  different  GEM 
input  values). 

See  Section  i  .F  of  th is  Preamble  and 
Section  1 .4.4  of  the  RTC  for  further 
discussion  of  the  comments  received  on 
delegated  assembly  provisions. 

The  agencies  have  developed  the 
delegated -assembly and  other 
provisions  in  40  CFR  1037.620 — 
1037.622  to  clarify  how  manufacturers 
have  shared  and  separate 
responsibilities  for  complying  with  the 
regulations.  Vocational  vehicles  are  the 
most  likely  vehicle  types  to  involve  both 
primary  and  secondary  manufacturers; 
however,  other  types  of  vehicles  may 
also  involve  multiple  manufacturers,  so 
these  regulatory  provisions  apply  to  all 
vehicles. 

Secondary  manufacturers  (such  as 
body  builders)  that  build  complete 
vehicles  from  certified  chassis  are 
obligated  to  comply  with  the  emission  - 
related  installation  instructions 
provided  by  the  certifying  manufacturer. 
Secondary  manufacturers  that  build 
complete  vehicles  from  exempted 
chassis  are  similarly  obligated  to 
comply  with  all  of  the  regulatory 
provisions  related  to  the  exemption. 

(d)  Demonstrating  Compliance  With 
H  FC  Leakage  Standards 

EPA’s  requirements  for  vocational 
chassis  manufacturers  to  demonstrate 
reductions  in  direct  emissions  of  HFC  in 
their  A/C  systems  and  components 
through  a  design -based method.  The 
method  for  calculating  A/C  leakage  is 
the  same  as  was  adopted  in  Phase  1  for 
tractors  and  HD  pickups  and  vans.  It  is 
based  closely  on  an  industry -consensus 
leakage  scoring  method,  described 
below.  This  leakage  scoring  method  is 


correlated  to  experimentally -measured 
leakage  rates  from  a  number  of  vehicles 
using  the  different  available  A/C 
components.  As  is  done  currently  for 
other  HD  vehicles,  vocational  chassis 
manufacturers  will  choose  from  a  menu 
of  A/C  equipment  and  components  used 
in  their  vehicles  in  order  to  establish 
leakage  scores,  to  characterize  their  A / 

C  system  leakage  performance.  The 
percent  leakage  per  year  will  then  be 
calculated  as  this  score  divided  by  the 
system  refrigerant  capacity.  We  received 
comments  from  transit  bus 
manufacturers  with  concerns  that  the  air 
conditioning  systems  on  their  vehicles 
are  much  larger  and  more  complex  than 
systems  on  typical  heavy -dutytrucks. 

As  such,  they  questioned  whether  our 
HFC  leakage  compliance  process  was 
valid  for  their  vehicles.  Based  on 
information  provided  by  suppliers  of  air 
conditioning  systems  for  large  buses,  we 
believe  some  unusually  large  systems 
may  include  components  not  adequately 
represented  by  those  listed  in  the 
standard  compliance  procedure,  namely 
the  hoses,  fittings  or  seals  may  not  be 
listed  with  realistic  leakage  rates. 
Therefore  EPA  is  adopting  in  this  final 
rule  provisions  allowing  use  of  an 
alternate  compliance  procedure  where 
an  air  conditioning  system  with 
refrigerant  charge  capacity  greater  than 
3,000  grams  is  installed  in  a  Phase  2 
vocational  vehicle. 

Consistent  with  the  light-dutyrule 
and  the  Phase  1  program  for  other  HD 
vehicles,  vocational  chassis 
manufacturers  will  compare  the 
components  of  a  vehicle’s  A/C  system 
with  a  set  of  leakage-reduction 
technologies  and  actions  that  is  based 
closely  on  that  developed  through  the 
Improved  Mobile  Air  Conditioning 
program  and  SAE  International  (as  SAE 
Surface  Vehicle  Standard  J2727,  “HFC- 
134a,  Mobile  Air  Conditioning  System 
Refrigerant  Emission  Chart,”  August 
2008  version).  See  generally  75  FR 
25426.  The  SAE  J2727  approach  was 
developed  from  laboratory  testing  of  a 
variety  of  A/C  related  components,  and 
EPA  believes  that  the  J2727  leakage 
scoring  system  generally  represents  a 
reasonable  correlation  with  average  real- 
world  leakage  in  new  vehicles.  This 
approach  associates  each  component 
with  a  specific  leakage  rate  in  grams  per 
year  that  is  identical  to  the  values  in 
J2727  and  then  sums  together  the 
component  leakage  values  to  develop 
the  total  A/C  system  leakage.  Unlike  the 
light-dutyprogram,  in  the  heavy-duty 
vehicle  program,  the  total  A/C  leakage 
score  is  divided  by  the  value  of  the  total 
refrigerant  system  capacity  to  develop  a 
percent  leakage  per  year. 


EPA  concludes  that  the  design -based 
approach  results  in  estimates  of  likely 
leakage  emissions  reductions  that  are 
comparable  to  those  that  would  result 
from  performance -based  testing.  Where 
a  manufacturer  installs  an  air 
conditioning  system  in  a  vocational 
vehicle  that  has  a  working  fluid 
consisting  of  an  alternate  refrigerant 
with  a  lower  global  warming  potential 
than  HFC-134a,  compliance  with  the 
leakage  standard  is  addressed  in  the 
regulationsat  40  CFR  1037.115.  Please 
see  Section  i.F.(2)(b)  for  a  discussion 
related  to  alternative  refrigerants. 

Consistent  with  the  HD  Phase  1 
program  and  the  light-dutyrule,  where 
we  require  that  manufacturers  attest  to 
the  durability  of  components  and 
systems  used  to  meet  the  C02  standards 
(see  75  FR  25689),  we  are  requiring  that 
man  u  fact  u  rers  of  h ea v y  -  d  u  ty  vocat i  o na I 
vehicles  attest  to  the  durability  of  these 
systems,  and  provide  an  engineering 
analysis  that  demonstrates  component 
and  system  durability. 

(e)  Glider  Vehicles 

EPA  and  NHTSA  requested  comment 
on  gliders  and  received  extensive 
comment.  The  main  issues  involve 
standards  for  rebuilt  engines  installed  in 
new  glider  vehicles.  These  issues  are 
fully  addressed  in  Preamble  Section 
XIII. B  and  RTC  Section  14.2.  Of 
relevance  for  the  vocational  vehicle 
sector,  the  final  standards  contain  a 
number  of  provisions  allowing  donor 
engines  that  are  still  within  their 
regulatory  useful  life  to  be  used  in  new 
glider  vehicles  provided  the  engine 
meets  all  standards  applicable  to  the 
year  in  which  the  engine  was  originally 
manufactured  and  also  meets  one  of  the 
following  criteria: 

•  The  engine  is  still  within  its 
original  useful  life  in  terms  of  both 
miles  and  years. 

•  The  engine  has  less  than  100,000 
miles  of  engine  operation. 

•  The  engine  is  less  than  three  years 
old. 

Thus,  if  a  donor  engine  meeting  one 
of  the  above  criteria  was  manufactured 
before  the  Phase  1  GHG  standards,  it 
would  not  be  subject  to  those  standards 
when  installed  in  a  glider  vehicle. 
Similarly,  if  such  an  engine  was 
manufactured  before  2010,  it  would  be 
subject  to  the  pre-2010criteria  pollutant 
standards  corresponding  to  its  year  of 
manufacture.  EPA  is  adopting  this 
provision  consistent  with  the  original 
purpose  of  glider  vehicles  as  providing 
a  means  of  salvaging  of  relatively  new 
powertrains  from  vehicle  chassis  that 
have  been  damaged  or  have  otherwise 
failed  prematurely.  See  Section  XI I  LB  of 
the  Preamble. 
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(3)  Compliance  Flexibility  Provisions 

EPA  and  NHTSA  are  adopting  several 
flexibility  provisions  in  the  Phase  2 
program.  Program -widecomp I iance 
flexibilities  include  an  averaging, 
banking  and  trading  program  for  C02 
emissions  and  fuel  consumption  credits, 
provisions  for  off-cyclecredits  for 
technologies  that  are  not  included  as 
inputs  to  the  GEM,  and  advanced 
technology  credits.  These  are  described 
below  as  well  as  in  Section  LB. 3  to  i.C.1. 
Provisions  that  are  not  program -wide 
include  optional  chassis  certification 
and  a  revised  interim  loose  engines 
provision,  as  described  below. 

(a)  Averaging,  Banking,  and  Trading 
(ABT)  Program 

Averaging,  banking,  and  trading  of 
emission  credits  have  been  an  important 
part  of  many  EPA  mobile  source 
programs  under  CAA  Title  II.  ABT 
provisions  provide  manufacturers 
flexibilities  that  assist  in  the  efficient 
development  and  implementation  of 
new  technologies  and  therefore  enable 
new  technologies  to  be  implemented  at 
a  more  aggressive  pace  than  without 
ABT.  NHTSA  and  EPA  are  carrying-over 
the  Phase  1  ABT  provisions  for 
vocational  vehicles  into  Phase  2,  as  it  is 
an  important  way  to  achieve  each 
agency’s  programmatic  goals.  ABT  is 
also  discussed  in  Section  I  and  Section 
1I1.F.1. 

Consistent  with  the  Phase  1  averaging 
sets,  the  agencies  are  allowing  chassis 
manufacturers  to  average  SI  -  powered 
vocational  vehicle  chassis  with  Cl  - 
powered  vocational  vehicle  chassis, 
within  the  same  vehicle  weight  class 
group.  In  Phase  1,  all  vocational  and 
tractor  chassis  within  a  vehicle  weight 
class  group  were  able  to  average  with 
each  other,  regardless  of  whether  they 
were  powered  by  a  Cl  or  SI  engine.  The 
Phase  2  approach  continues  this.  The 
only  difference  is  that  in  Phase  2,  there 
are  different  numerical  standards  set  for 
the  SI  -  poweredand  Cl  -  powered 
vehicles,  but  that  does  not  alter  the  basis 
for  averaging.  This  is  consistent  with  the 
Phase  1  approach  where,  for  example, 
Class  8  day  cab  tractors,  Class  8  sleeper 
cab  tractors  and  Class  8  vocational 
vehicles  each  have  different  numerical 
standards,  while  they  all  belong  to  the 
same  averaging  set. 

As  discussed  in  V.D.(1)(c),  EPA  and 
NHTSA  are  adopting  a  revised  useful 
life  for  LHD  vocational  vehicles  for  GHG 
emissions  from  the  current  10  years/ 
110,000  miles  to  15  years/150,000  miles, 
to  be  consistent  with  the  useful  life  of 
criteria  pollutants  recently  updated  in 
EPA’s  Tier  3  rule.  For  the  same  reasons, 
EPA  and  NHTSA  are  also  adopting  a 


useful  life  adjustment  for  HD  pickups 
and  vans,  as  described  in  Section 
VI.E.(I).  According  to  the  credits 
calculation  formula  at  40  CFR  1037.705 
and  49  CFR  535.7,  useful  life  in  miles 
is  a  multiplicative  factor  included  in  the 
calculation  of  C02  and  fuel 
consumption  credits.  In  order  to  ensure 
that  banked  credits  will  maintain  their 
value  in  the  transition  from  Phase  1  to 
Phase  2,  NHTSA  and  EPA  are  adopting 
an  interim  vocational  vehicle 
adjustment  factor  of  1 .36  for  credits  that 
are  carried  forward  from  Phase  1  to  the 
MY  2021  and  later  Phase  2  standards.454 
Without  this  adjustment  factor  the 
change  in  useful  life  would  effectively 
result  in  a  discount  of  banked  credits 
that  are  carried  forward  from  Phase  1  to 
Phase  2,  which  is  not  the  intent  of  the 
change  in  the  useful  life.  The  agencies 
do  not  believe  that  this  adjustment  will 
result  in  a  loss  of  program  benefits 
because  there  is  little  or  no  deterioration 
anticipated  for  C02  emissions  and  fuel 
consumption  over  the  life  of  the 
vehicles.  Also,  the  carry -forwardof 
credits  is  an  integral  part  of  the 
program,  helping  to  smooth  the 
transition  to  the  Phase  2  standards.  The 
agencies  believe  that  effectively 
discounting  carry -forwardcred its  from 
Phase  1  to  Phase  2  is  unnecessary  and 
could  negatively  impact  the  feasibility 
of  the  Phase  2  standards.  EPA  and 
NHTSA  requested  comment  on  all 
aspects  of  the  averaging,  banking,  and 
trading  program.  A  complete  discussion 
of  the  comments  on  credits  and  ABT 
can  be  found  in  the  RTC  Section  1.4. 

(b)  Innovative  and  Off-CycleTechnology 
Credits 

In  Phase  1 ,  the  agencies  adopted  an 
emissions  and  fuel  consumption  credit 
generating  opportunity  that  applied  to 
innovative  technologies  that  reduce  fuel 
consumption  and  C02  emissions. 
Eligible  technologies  were  required  to 
not  be  in  common  use  with  heavy-duty 
vehicles  before  the  201 0MY  and  not 
reflected  in  the  GEM  simulation  tool 
(i,e.,  the  benefits  are  “off-cycle”).See  76 
FR  57253.  In  Phase  2,  the  agencies  are 
re-designatingit  as  an  off-cycle 
technology  program.  The  agencies  are 
maintaining  the  requirement  that,  in 
order  for  a  manufacturer  to  receive 
credits  for  Phase  2,  the  off -cycle 
technology  must  not  have  been  in 
common  use  prior  to  MY  2010. 

The  agencies  recognize  that  there  are 
emerging  technologies  today  that  are 
being  developed,  but  will  not  be 
accounted  for  in  the  GEM  tool,  and 
therefore  will  be  considered  off- cycle. 
For  vocational  vehicles,  this  could 


454  See  40  CFR  1037.150(o)  and  49  CFR  535.7. 


include  technologies  whose  scope  and 
effectiveness  surpass  those  defined  and 
pre-approvedin  the  HD  Phase  2 
program,  such  as  aerodynamics  and 
electrified  accessories.  Any  credits  for 
these  technologies  will  need  to  be  based 
on  real-worldfuel  consumption  and 
GHG  reductions  that  can  be  measured 
with  verifiable  test  methods  using 
representative  driving  conditions 
typical  of  the  engine  or  vehicle 
application.  More  information  about  off- 
cycle  technology  credits  can  be  found  at 
Section  I.C.1  .c. 

As  in  Phase  1,  the  agencies  will 
continue  to  provide  two  paths  for 
approval  of  the  test  procedure  to 
measure  the  C02  emissions  and  fuel 
consumption  reductions  of  an  off- cycle 
technology  used  in  vocational  vehicles. 
See  40  CFR  1037.610  and  49  CFR  535.7. 
The  first  path  will  not  require  a  public 
approval  process  of  the  test  method.  A 
manufacturer  may  use  “p re -approved” 
test  methods  for  HD  vehicles  including 
the  A- to- Bthassis  testing,  powerpack 
testing  or  on -road testing.  A 
manufacturer  may  also  use  any 
developed  test  procedure  that  has 
known  quantifiable  benefits.  A  test  plan 
detailing  the  testing  methodology  will 
be  required  to  be  approved  prior  to 
collecting  any  test  data.  The  agencies 
are  also  continuing  the  second  path, 
which  includes  a  public  approval 
process  of  any  testing  method  that  could 
have  questionable  benefits  (i.e.,  an 
unknown  usage  rate  for  a  technology). 
Furthermore,  the  agencies  are  adopting 
revisions  to  clarify  what  documentation 
must  be  submitted  for  approval,  aligning 
them  with  provisions  in  40  CFR 
86.1869-12.  NHTSA  is  prohibiting 
credits  from  technologies  addressed  by 
any  of  its  crash  avoidance  safety 
rulemakings  {i.e.,  congestion 
management  systems).  See  also  77  FR 
62733  (discussion  of  similar  issue  in  the 
light  duty  greenhouse  gas/ fuel  economy 
regulations).  We  received  extensive 
comment  on  the  off-cycletechnology 
approval  process.  In  response  to 
requests  to  develop  a  streamlined  path 
for  off-cycletechnology  approval,  we 
are  not  making  fundamental  changes 
from  the  proposal  at  this  time;  however, 
we  remain  open  to  working  with 
stakeholders  to  look  for  ways  to  simplify 
the  process.  For  example,  although  we 
are  including  specific  provisions  to 
recognize  certain  electrified  accessories, 
recognizing  others  would  require  the 
manufacturer  to  go  through  the  off- cycle 
process.  However,  it  is  quite  possible 
that  the  agencies  could  gather  sufficient 
data  to  allow  us  to  adopt  specific 
provisions  in  a  future  rulemaking  to 
recognize  other  accessories  in  a  simpler 
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manner.  Please  see  Section  LC.  of  this 
Preamble  for  further  discussion  of  off- 
cycle  credits. 

There  are  some  technologies  that  are 
entering  the  market  today,  and  although 
our  model  does  not  have  the  capability 
to  simulate  the  effectiveness  over  the 
test  cycles,  there  are  reliable  estimates 
of  effectiveness  available  to  the 
agencies.  These  will  be  recognized  in 
our  HD  Phase  2  certification  procedures 
as  pre-definedtechnologies,  and  will 
not  be  considered  off-cycle.Examples  of 
such  technologies  for  vocational 
vehicles  include  narrowly-definedtypes 
of  electrified  accessories  or  aerodynamic 
improvements.  The  agencies  are 
specifying  default  effectiveness  values 
to  be  used  as  valid  inputs  to  GEM  for 
each  of  these.  The  projected 
effectiveness  of  each  vocational  vehicle 
technology  is  discussed  in  the  RIA 
Chapter  2.9.3. 

The  agencies’  approval  for  Phase  1 
innovative  technology  credits  (approved 
prior  to  2021  MY)  will  be  carried  into 
the  Phase  2  program  on  a  limited  basis 
for  those  technologies  where  the  benefit 
is  not  accounted  for  in  the  Phase  2  test 
procedure.  Therefore,  the  manufacturers 
will  not  be  required  to  request  new 
approval  for  any  innovative  credits 
carried  into  the  off -cy deprogram,  but 
will  have  to  demonstrate,  as  part  of  the 
MY  2021  certification,  the  extent  to 
which  the  new  cycle  does  not  account 
for  these  improvements.  The  agencies 
believe  this  is  appropriate  because 
technologies,  such  as  those  related  to 
the  transmission  or  driveline,  may  no 
longer  be  “off-cycle”because  of  the 
addition  of  these  technologies  into  the 
Phase  2  version  of  GEM. 

(c)  Advanced  Technology  Credits 

As  described  above  in  Section  I,  the 
agencies  proposed  to  discontinue 
advanced  technology  credits  in  Phase  2, 
which  had  been  intended  to  promote 
the  early  implementation  of  advanced 
technologies  that  were  not  expected  to 
be  widely  adopted  in  the  market  in  the 
2014  to  2018  time  frame.  These 
technologies  were  defined  in  Phase  1  as 
hybrid  powertrains,  Rankine  cycle 
engines,  ail -electricvehicles,  and  fuel 
cell  vehicles  (see  40  CFR  1 037.1 50(p)), 
at  a  1 .5  credit  value.  We  requested  and 
received  comments  on  the  need  for  such 
incentives,  and  as  a  result  we  are  not 
only  continuing  these  credits,  we  are 
adopting  even  greater  multipliers  than 
before.  See  Section  I  of  this  Preamble  for 
further  discussion  of  the  comments 
received  and  the  agencies’  response 
regarding  advanced  technology  credits. 


(d)  Optional  Chassis  Certification 

In  Phase  2,  the  agencies  are 
continuing  the  Phase  1  option  to  chassis 
certify  vehicles  over  14,000  lbs  GVWR, 
but  only  if  there  is  a  family  with 
vehicles  at  or  below  14,000  pounds 
GVWR  that  can  properly  accommodate 
the  bigger  vehicles  as  part  of  the  same 
family.  As  adopted  in  this  final  rule, 
chassis-certifiedvehicles  above  14,000 
pounds  GVWR  may  not  rely  on  a  work 
factor  that  is  greater  than  the  largest 
work  factor  that  applies  for  vehicles  at 
or  below  14,000  pounds  GVWR  from  the 
same  family.  Applying  this  work  factor 
constraint  avoids  the  need  to  set  a 
specific  upper  GVWR  limit  on  vehicles 
eligible  to  use  this  flexibility.  See 
Section  XI 11. A. 2  of  this  Preamble,  and 
Section  14.3.2  of  the  RTC,  for  further 
discussion  of  this  issue. 

(e)  Certifying  Loose  SI  Engines  in 
Vocational  Vehicles  in  Phase  2 

The  agencies  proposed  not  to 
continue  the  Phase  1  interim  flexibility 
known  as  the  “loose  engine”  provision, 
receiving  favorable  comment  from 
Cummins  and  adverse  comment  on  this 
from  Isuzu  and  AAPC.  80  FR  40331 . 
Under  this  provision,  SI  engines 
produced  by  manufacturers  of  HD 
pickup  trucks  and  vans  and  sold  to 
chassis  manufacturers  and  intended  for 
use  in  vocational  vehicles  need  not  meet 
the  separate  SI  engine  standard,  and 
instead  may  be  averaged  with  the 
manufacturer’s  HD  pickup  and  van  fleet 
(see  40  CFR  86.1819-14(k)(8)).  The 
agencies  are  adopting  a  Phase  2  SI 
engine  standard  that  is  no  more 
stringent  than  the  MY  2016  SI  engine 
standard  adopted  in  Phase  1,  while  the 
Phase  2  standards  for  the  HD  pickup 
and  van  fleet  is  progressively  more 
stringent  through  MY  2027.  The  primary 
certification  path  designed  in  the  Phase 
1  program  for  both  Cl  and  SI  engines 
sold  separately  and  intended  for  use  in 
vocational  vehicles  is  that  they  are 
engine  certified  while  the  vehicle  is 
GEM  certified  under  the  GHG  rules. 

This  provision  was  adopted  primarily 
to  address  small  volume  sales  of  engines 
used  in  complete  vehicles  that  are  also 
sold  to  other  manufacturers.  The  Phase 
1  final  rules  explain  that  we  set  the 
effective  date  of  the  Phase  1  Si  engine 
standard  as  MY  2016  because  we 
projected  by  this  time  all  manufacturers 
would  have  redesigned  their  gasoline 
engine  offerings  to  adopt  the 
technologies  needed  to  reduce  FTP- 
cycle  emissions  by  five  percent; 
technologies  that  cannot  simply  be 
bolted  on  to  an  existing  engine  but  can 
only  be  effectively  applied  through  an 
integrated  design  and  development 


process  (76  FR  57180,  57235).  The 
Phase  1  final  rules  also  explain  that  the 
compliance  flexibility  provided  by  the 
loose  engine  provision  is  technically 
appropriate  because  it  provides 
manufacturers  with  an  option  to  focus 
their  energy  on  improving  the  GHG  and 
fuel  consumption  performance  of  their 
complete  vehicle  products  (including 
engine  improvements),  rather  than  on 
concurrently  calibrating  for  both  vehicle 
and  engine  test  compliance  (76  FR 
57260).  At  proposal  we  noted  that 
although  gasoline  engine  manufacturers 
have  accomplished  extensive 
improvements  to  comply  with  HD 
pickup  and  vans  standards  as  well  as 
the  light -duty  vehicle  standards,  the 
agencies  had  not  seen  evidence  of  the 
engine  redesigns  that  we  had  projected 
to  occur  by  2016,  and  we  concluded  that 
discontinuation  of  this  flexibility  by  MY 
2021  was  appropriate  to  provide 
regulatory  certainty  on  the  date  beyond 
which  engine  certification  would  be 
mandatory  for  HD  SI  engines. 

However,  in  response  to  persuasive 
comments  from  a  chassis  manufacturer 
that  purchases  these  engines,  we  are 
adopting  a  narrow  extension  of  this 
interim  flexibility,  where  for  MYs  2021- 
2023,  each  SI  engine  manufacturer  may 
sell  an  annual  maximum  of  10,000  SI 
engines  certified  under  this 
provision.455  We  believe  this  three-year 
extension  is  needed  to  prevent  market 
disruptions.  We  are  concerned  that  SI 
engine  manufacturers  might  not  choose 
to  certify  any  SI  engines  that  can  be  sold 
to  other  vocational  chassis 
manufacturers,  which  would 
significantly  disrupt  the  market.  With 
this  limited  extension,  we  are  ensuring 
no  loss  of  environmental  benefits 
because  any  vehicle  certified  by  a 
chassis  manufacturer  who  obtains  a 
high-emittingSl  engine  must  apply 
additional  technology  as  needed  to  meet 
the  applicable  vocational  vehicle 
standard.  We  are  generally  not  allowing 
custom  chassis  manufacturers  to  use  SI 
engines  that  have  been  certified  under 
this  loose  engine  provision,  if  they  are 
certifying  using  one  of  the  custom 
chassis  regulatory  subcategories. 
However,  manufacturers  certifying 
motor  homes  or  emergency  vehicles  to 
the  optional  standards  may  install 
engines  certified  through  the  interim 
loose  engine  provision.  The  typical 
annual  miles  driven  by  these  vehicles  is 
very  low,  usually  between  2,000  and 
5,000  miles  for  either  motor  homes  or 
emergency  vehicles,  and  thus  their 
contribution  to  emissions  and  fuel 
consumption  is  very  small.  See  Section 
1 1  of  this  Preamble  for  a  discussion  of 


455  Meeting  with  Isuzu  dated  April  22,  2016. 
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the  comments  received  and  the 
agencies1  response  on  the  separate 
engine  standard  for  Si  engines  intended 
for  vocational  vehicles. 

(f)  On -Board Diagnostics  for  Hybrid 
Vehicle  Systems 

in  HD  Phase  1 ,  EPA  adopted 
provisions  to  delay  the  onboard 
diagnostics  (OBD)  requirements  for 
heavy -dutyhybrid  powertrains  (see  40 
CFR  86.01 0-1 8(q)).  This  provision 
delayed  full  OBD  requirements  for 
hybrids  until  MY  2016  and  MY  2017. 
The  agencies  have  received  comments 
from  hybrid  manufacturers  regarding 
their  progress  toward  meeting  the  on¬ 
board  diagnostic  requirements  for 
criteria  pollutant  engine  certification 
related  to  hybrid  systems.  See  Section 
XIII. A.  1  for  a  discussion  of  comments 
received  and  EPA’s  response  related  to 
certification  of  engines  paired  with 
hybrid  powertrain  systems. 

VI.  Heavy-Duty  Pickups  and  Vans 

In  the  NPRM,  the  agencies  conducted 
coordinated  and  complementary 
analyses  using  two  analytical  methods 
for  the  heavy -dutypickup  and  van 
segment,  both  of  which  used  the  same 
version  of  NHTSA’s  CAFE  model  to 
analyze  technology.  The  agencies  have 
also  used  two  analytical  methods  for  the 
joint  final  rule.  However,  unlike  the 
NPRM,  for  the  joint  final  rule,  the 
agencies  are  using  different  versions  of 
NHTSA’s  CAFE  model  to  analyze 
technology.  The  Method  B  approach 
continues  to  use  the  same  version  of  the 
model  and  inputs  that  was  used  for  the 
NPRM.  Method  A  uses  an  updated 
version  of  the  CAFE  model  and  some 
updated  inputs. 

A.  Summary  of  Phase  1  HD  Pickup  and 
Van  Standards 

In  the  Phase  1  rule,  EPA  and  NHTSA 
established  GHG  and  fuel  consumption 
standards  and  a  program  structure  for 
complete  Class  2b  and  3  heavy-duty 
vehicles  (referred  to  in  these  rules  as 
“HD  pickups  and  vans”),  as  described 
below.  The  Phase  1  standards  began  to 
be  phased  -  inin  MY  2014  and  the 
agencies  believe  the  program  is  working 
well.  The  agencies  are  retaining  most 
elements  from  the  structure  of  the 
program  established  in  the  Phase  1  rule 
for  the  Phase  2  program  while 
establishing  more  stringent  Phase  2 
standards  for  MY  2027,  phased  in  over 
MYs  2021-2027,  that  will  require 
additional  GHG  reductions  and  fuel 
consumption  improvements.  As 
discussed  below,  the  agencies  are 
adopting  the  Phase  2  standards  as 
proposed.  The  MY  2027  standards  will 


remain  in  place  unless  and  until 
amended  by  the  agencies. 

Heavy -duty  vehicles  with  GVWR 
between  8,501  and  10,000  lbs.  are 
classified  in  the  industry  as  Class  2b 
motor  vehicles.  Class  2b  includes 
vehicles  classified  as  medium -duty 
passenger  vehicles  (MDPVs)  such  as 
very  large  SUVs.  Because  MDPVs  are 
frequently  used  like  light-duty 
passenger  vehicles,  they  are  regulated 
by  the  agencies  under  the  light- duty 
vehicle  rules.  Thus,  the  agencies  did  not 
adopt  additional  requirements  for 
MDPVs  in  the  Phase  1  rule  and  are  not 
adopting  additional  requirements  for 
MDPVs  in  this  rulemaking.  Heavy-duty 
vehicles  with  GVWR  between  10,001 
and  14,000  lbs  are  classified  as  Class  3 
motor  vehicles.  Class  2b  and  Class  3 
heavy -duty  vehicles  together  emit  about 
23  percent  of  today’s  GHG  emissions 
from  the  heavy -duty vehicle  sector. 

About  90  percent  of  HD  pickups  and 
vans  are  U-tonand  1  -tonpickup  trucks, 
12 -and  1 5  -  passengervans,  and  large 
work  vans  that  are  sold  by  vehicle 
manufacturers  as  complete  vehicles, 
with  no  secondary  manufacturer  making 
substantial  modifications  prior  to 
registration  and  use.  Most  of  these 
vehicles  are  produced  by  companies 
with  major  light-dutymarkets  in  the 
United  States,  primarily  Ford,  General 
Motors,  and  Fiat  Chrysler.  Often,  the 
technologies  available  to  reduce  fuel 
consumption  and  GHG  emissions  from 
this  segment  are  similar  to  the 
technologies  used  for  the  same  purpose 
on  light-dutypickup  trucks  and  vans, 
including  both  engine  efficiency 
improvements  (for  gasoline  and  diesel 
engines)  and  vehicle  efficiency 
improvements. 

in  the  Phase  1  rule,  EPA  adopted  GHG 
standards  for  HD  pickups  and  vans 
based  on  the  whole  vehicle  (including 
the  engine),  expressed  as  grams  of  C02 
per  mile,  consistent  with  the  way  these 
vehicles  are  regulated  by  EPA  today  for 
criteria  pollutants.  NHTSA  adopted 
corresponding  gallons  per  100  mile  fuel 
consumption  standards  that  are  likewise 
based  on  the  whole  vehicle.  This 
complete  vehicle  approach  adopted  by 
both  agencies  for  HD  pickups  and  vans 
was  consistent  with  the 
recommendations  of  the  NAS 
Committee  in  its  2010  Report.  EPA  and 
NHTSA  adopted  a  structure  for  the 
Phase  1  HD  pickup  and  van  standards 
that  in  many  respects  paralleled  long¬ 
standing  NHTSA  CAFE  standards  and 
more  recent  coordinated  EPA  GHG 
standards  for  manufacturers’  fleets  of 
new  light- duty  vehicles.  These 
commonalities  include  a  new  vehicle 
fleet  average  standard  for  each 
manufacturer  in  each  model  year  and 


the  determination  of  these  fleet  average 
standards  based  on  production  volume - 
weighted  targets  for  each  model,  with 
the  targets  varying  based  on  a  defined 
vehicle  attribute.  Vehicle  testing  for 
both  the  HD  and  light-dutyvehicle 
programs  is  conducted  on  chassis 
dynamometers  using  the  drive  cycles 
from  the  EPA  Federal  Test  Procedure 
(Light-dutyFTP  or  “city”  test)  and 
Highway  Fuel  Economy  Test  (HFET  or 
“highway”  test).456 

For  the  light-dutyGHG  and  fuel 
economy457  standards,  the  agencies 
factored  in  vehicle  size  by  basing  the 
emissions  and  fuel  economy  targetson 
vehicle  footprint  (the  wheelbase  times 
the  average  track  width).458  For  those 
standards,  passenger  cars  and  light 
trucks  with  larger  footprints  are 
assigned  higher  GHG  and  lower  fuel 
economy  target  levels  in 
acknowledgement  of  their  inherent 
tendency  to  consume  more  fuel  and 
emit  more  GHGs  per  mile.  EISA  requires 
that  NHTSA  study  “the  appropriate 
metric  for  measuring  and  expressing 
commercial  medium-and  heavy-duty 
vehicle  and  work  truck  fuel  efficiency 
performance,  taking  into  consideration, 
among  other  things,  the  work  performed 
by  such  on-highwayvehiclesand  work 
trucks.  .  .”  See49  U.S.C. 
32902(k)(1)(B).459  For  HD  pickups  and 
vans,  the  agencies  also  set  standards 
based  on  a  vehicle  attribute,  but  used  a 
work  -  basedmetric  as  the  attribute  rather 
than  the  footprint  attribute  utilized  in 
the  light-dutyvehicle  rulemaking. 

Work -based measures  such  as  payload 
and  towing  capability  are  key  among  the 
parameters  that  characterize  differences 
in  the  design  of  these  vehicles,  as  well 
as  differences  in  how  the  vehicles  will 
be  utilized.  Buyers  consider  these 
utiiity-basedattributes  when  purchasing 
a  HD  pickup  or  van.  EPA  and  NHTSA 
therefore  finalized  Phase  1  standards  for 
HD  pickups  and  vans  based  on  a  “work 
factor”  attribute  that  combines  the 
vehicle’s  payload  and  towing 
capabilities,  with  an  added  adjustment 


456  The  Light-dutyFTP  isa  vehicle  driving  cycle 
that  was  originally  developed  for  certifying  Sight- 
duty  vehicles  and  subsequently  applied  to  HD 
chassis  testing  for  criteria  pollutants.  This  contrasts 
with  the  Heavy- dufyFTP,  which  refers  to  the 
transient  engine  test  cycles  used  for  certifying 
heavy- dutyengines  (with  separate  cycles  specified 
for  diesel  and  spark- ignitionengines). 

457  Light  duty  fuel  economy  standards  are 
expressed  as  miles  per  gallon  (mpg),  which  is 
in  verse  to  the  HD  fuel  consumption  standards 
which  are  expressed  as  gallons  per  100  miles. 

458  EISA  requires  CAFE  standards  for  passenger 
cars  and  light  trucks  to  be  attribute-based;See49 
U.S.C.  32902(b)(3)(A). 

459  The  NAS  2010  report  likewise  recommended 
standards  recognizing  the  work  function  of  HD 
veh  icles.  See  76  FR  57161. 
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for  4-wheeidrive  vehicles.  See  generally 
76  FR  57161-57162. 

For  Phase  1 ,  the  agencies  adopted 
provisions  such  that  each 
manufacturer’s  fleet  average  standard  is 
based  on  production  volume- weighting 
of  target  standards  for  all  vehicles  that 
in  turn  are  based  on  each  vehicle’s  work 
factor.  These  target  standards  are  taken 


from  a  set  of  curves  (mathematical 
functions).  The  Phase  1  curves  are 
shown  in  the  figures  below  for  reference 
and  are  described  in  detail  in  the  Phase 
1  final  rule.460  The  agencies  established 
separate  curves  for  diesel  and  gasoline 
HD  pickups  and  vans.  The  agencies  will 
continue  to  use  the  work-basedattribute 
and  gradually  declining  standards 


approach  for  the  Phase  2  standards,  as 
discussed  in  Section  VLB.  below.  Note 
that  this  approach  does  not  create  an 
incentive  to  reduce  the  capabilities  of 
these  vehicles  because  less  capable 
vehicles  are  required  to  have 
proportionally  lower  emissions  and  fuel 
consumption  targets. 


Work  Factor  (pounds) 


Figure  VI-1  EPA  Phase  1  C02  Target  Standards  and  NHTSA  Fuel  Consumption  Target  Standards  for  Diesel 

HD  Pickups  and  Vans461 


460  The  Phase  1  Final  Rule  provides  a  full 
discussion  of  the  standard  curves  including  the 
equations  and  coefficients.  See  76  FR  57162-57165, 
September  15  2011.  The  standards  were  previously 
provided  in  the  regulations  at  40  CFR  1037.104,  but 


they  are  now  being  redesignated  as 40  CFR 
86.1819-14. 

461  The  NHTSA  program  provides  voluntary 
standards  for  model  years  2014  and  2015.  Target 


line  functions  for  2016-2018  are  for  the  second 
NHTSA  alternative  described  in  the  Phase  1 
Preamble  Section  Si.C.(d)(ii). 
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Figure  VI-2  ERA  Phase  1  C02  Target  Standards  and  NHTSA  Fuel  Consumption  Target  Standards  for 

Gasoline  HD  Pickups  and  Vans 


EPA  phased  in  its  C02  standards 
gradually  starting  in  the  2014  model 
year,  at  15-20-40-60-100  percent  of  the 
model  year  2018  standards  stringency 
level  in  model  years  201 4-201 5-201 6- 
2017-2018,  respectively.  The  phase-in 
takes  the  form  of  the  set  of  target 
standard  curves  shown  above,  with 
increasing  stringency  in  each  model 
year.  The  final  EPA  Phase  1  standards 
for  2018  (including  a  separate  standard 
to  control  air  conditioning  system 
leakage)  represent  an  average  per- 
vehicle  reduction  in  GHGsof  17  percent 
for  diesel  vehicles  and  12  percent  for 
gasoline  vehicles,  compared  to  a 
common  MY  2010  baseline.  EPA  also 
finalized  a  compliance  alternative 
whereby  manufacturers  can  phase  in 
different  percentages:  1 5-20-67-67-67- 
100  percent  of  the  model  year  2019 
standardsstringency  level  in  model 
years  2014-201 5-201 6-201 7-201 8- 


2019,  respectively.  This  compliance 
alternative  parallels  and  is  equivalent  to 
NHTSA’s  first  alternative  described 
below. 

NHTSA’s  Phase  1  program  allows 
manufacturers  to  select  one  of  two  fuel 
consumption  standard  alternatives  for 
model  years  2016  and  later.  The  first 
alternative  defines  individual  gasoline 
vehicle  and  diesel  vehicle  fuel 
consumption  target  curves  that  will  not 
change  for  model  years  2016-2018,  and 
are  equivalent  to  EPA’s  67-67-67-100 
percent  target  curves  in  model  years 
2016-2017-2018-2019,  respectively. 
This  option  is  consistent  with  EISA 
requirements  that  NHTSA  provide 4 
years  lead-timeand  3  years  of  stability 
for  standards.  See  49  U.S.C.  32902(k)(3). 
The  second  alternative  uses  target 
curves  that  are  equivalent  to  EPA’s  40- 
60-100  percent  target  curves  in  model 
years  2016-2017-2018,  respectively. 


This  option  is  also  consistent  with  EISA 
lead-timeand  stability  requirements. 
Stringency  for  the  alternatives  in  Phase 
1  was  selected  by  the  agencies  to  allow 
a  manufacturer,  through  the  use  of  the 
credit  carry -forwardand  carry-back 
provisions  that  the  agencies  also 
finalized,  to  meet  both  NHTSA  fuel 
efficiency  and  EPA  GHG  emission 
standards  usi  ng  a  si  ng  le  comp  I  iance 
strategy.  If  a  manufacturer  cannot  meet 
an  applicable  standard  in  a  given  model 
year,  it  may  make  up  its  shortfall  by 
over-complyingin  a  subsequent  year. 
NHTSA  also  allows  manufacturers  to 
voluntarily  opt  into  the  NHTSA  HD 
pickup  and  van  program  in  model  years 
2014  or  2015.  For  these  model  years, 
NHTSA’s  fuel  consumption  target 
curves  are  equivalent  to  EPA’s  target 
curves.  The  Phase  1  phase- inoptions 
are  summarized  in  Table  VI-1. 


Table  VI— 1 — Phase  1  Standards  Phase-In  Options 


2014 

2015 

2016 

2017 

2018 

2019 

% 

% 

% 

% 

% 

% 

EPA  Primary  Phase-in  . 

15 

20 

40 

60 

100 

100 

EPA  Compliance  Option  . 

15 

20 

67 

67 

67 

100 
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Table  VI-1— Phase  1  Standards  Phase-In  Options— Continued 


2014 

2015 

2016 

2017 

2018 

2019 

% 

% 

% 

% 

% 

% 

NHTSA  First  Option  . 

0 

0 

67 

67 

67 

100 

NHTSA  Second  Option  . 

0 

0 

40 

60 

100 

100 

The  form  and  stringency  of  the  Phase 
1  standards  curves  are  based  on  the 
performance  of  a  set  of  vehicle,  engine, 
and  transmission  technologies  expected 
(although  not  required)  to  be  used  to 
meet  the  GHG  emissions  and  fuel 
economy  standards  for  model  year 
2012-2016  light-dutyvehicles,  with  full 
consideration  of  how  these  technologies 
are  likely  to  perform  in  heavy-duty 
vehicle  testing  and  use.  All  of  these 
technologies  are  already  in  use  or  have 
been  announced  for  upcoming  model 
years  in  some  light -dutyvehicle  models, 
and  some  are  in  use  in  a  portion  of  HD 
pickups  and  vans  as  well.  The 
technologies  include; 

•  advanced  8-speedautomatic 
transmissions 

•  aerodynamic  improvements 

•  electro- hydrau  I  icpower  steering 

•  engine  friction  reductions 

•  improved  accessories 

•  low  friction  lubricants  in  powertrain 
components 

•  lower  rolling  resistance  tires 

•  lightweighting 

•  gasoline  direct  injection 

•  diesel  aftertreatment  optimization 

•  air  conditioning  system  leakage 
reduction  (for  EPA  program  only) 

S.  HD  Pickup  and  Van  Final  Phase  2 
Standards 

As  described  in  this  section,  NHTSA 
and  EPA  are  adopting  as  proposed 
Phase  2  standards  that  will  be  phased  in 
over  model  years  2021-2027  and 
continue  thereafter  unless  and  until 
amended.  These  standards  are  identical 
to  those  proposed  as  Alternative  3  (the 
preferred  alternative  at  proposal).  The 
agencies  are  adopting  standards  based 
on  a  year -over- yeas  ncrease  in 
stringency  of  2.5  percent  over  MYs 
2021-2027  for  a  total  increase  in 
stringency  for  the  Phase  2  program  of 
about  16  percent  compared  to  the  MY 
2018  Phase  1  standard.  Note  that  an 
individual  manufacturer’s  fleet- wide 
target  may  differ  from  this  stringency 
increase  due  to  changes  in  vehicle  sales 
mix  and  changes  in  work  factor.  We 
believe  the  standards  the  agencies  are 
adopting  are  feasible  in  the  time  frame 
of  this  rule. 

As  discussed  in  detail  below  in 
Sections  C  through  F,  the  agencies 
performed  separate  analyses,  which  we 
refer  to  as  “Method  A”  and  “Method  B.“ 


NHTSA  considered  Method  A  as  the 
central  analysis  in  its  determination  of 
the  stringency  of  the  Phase  2  standards. 
EPA  considered  the  results  of  Method  B 
as  the  central  analysis  for  its 
determination  of  the  stringency  of  the 
Phase  2  standards.  These  analyses  are 
complementary,  and  independently 
support  the  same  conclusion. 

In  the  proposal,  the  agencies  also 
sought  comment  on  a  number  of 
alternatives,  including  an  alternative 
(‘Alternative  4’)  which  would  have 
resulted  in  approximately  the  same 
stringency  increase,  but  would  have 
done  so  two  years  earlier  (in  MY  2025 
rather  than  MY  2027),  so  that  the 
effect  i  ve  year  -  over  -  yeastr  i  ngency 
would  have  been  3.5%.  The  agencies  are 
not  adopting  this  alternative.  The 
agencies’  analyses  show  that  the 
additional  lead-timeprovided  by  the 
Phase  2  standards  that  the  agencies  are 
adopting  will  allow  manufacturers  to 
more  fully  utilize  lower  cost 
technologies  over  vehicle  life-cycles.ln 
addition,  under  the  method  B  analysis, 
this  would  reduce  the  projected 
adoption  rate  of  more  advanced  higher 
cost  technologies  such  as  strong  hybrids 
compared  to  Alternative  4.  As  discussed 
in  more  detail  in  E.1  below,  both  of  the 
considered  phase- insare  projected  to 
require  comparable  penetration  rates  of 
several  non -hybridtechnologies  with 
some  approaching  100  percent 
penetration.  However,  as  discussed 
below,  the  additional  lead-time 
provided  by  the  final  standards  will 
allow  manufacturers  more  flexibility  to 
implement  technologies  at  later 
redesigns  and  refreshes.  The  agencies 
received  several  comments  regarding 
the  timing  and  stringency  of  the 
standards.  These  comments  are 
discussed  in  detail  in  Section  E.1  below 
and  in  Chapter  7  of  the  Response  to 
Comments  document. 

When  considering  potential  Phase  2 
standards,  the  agencies  anticipate  that 
the  technologies  listed  above  that  were 
considered  in  Phase  1  will  continue  to 
be  available  in  the  future,  if  not  already 
applied  under  Phase  1  standards,  and 
that  additional  technologies  will  also  be 
available: 

•  advanced  engine  improvements  for 
friction  reduction  and  low  friction 
lubricants 


•  improved  engine  parasitics,  including 
fuel  pumps,  oil  pumps,  and  coolant 
pumps 

•  valvetrain  variable  lift  and  timing 

•  cylinder  deactivation 

•  direct  gasoline  injection 

•  cooled  exhaust  gas  recirculation 

•  turbo  downsizing  of  gasoline  engines 

•  Diesel  engine  efficiency 
improvements 

•  downsizing  of  diesel  engines 

•  8-speedautomatic  transmissions 

•  electric  power  steering 

•  high  efficiency  transmission  gear 
boxes  and  driveline 

•  further  improvements  in  accessory 
loads 

•  additional  improvements  in 
aerodynamics  and  tire  rolling 
resistance 

•  low  drag  brakes 

•  mass  reduction 

•  mild  hybridization 

•  strong  hybridization 

Sections  VI.C  below  and  Section  2  of 
the  R1A  provide  a  detailed  analysis  of 
these  and  other  potential  technologies 
for  Phase  2,  including  their  feasibility, 
costs,  and  effectiveness  and  projected 
application  rates  for  reducing  fuel 
consumption  and  C02  emissions  when 
utilized  in  HD  pickups  and  vans. 
Sections  VI. D  and  Section  X  also 
discuss  the  selection  of  the  Phase  2 
standards  and  the  alternatives 
considered. 

in  addition  to  EPA’s  C02  emission 
standards  and  NHTSA’s  fuel 
consumption  standards  for  HD  pickups 
and  vans,  EPA  in  Phase  1  also  finalized 
standards  for  two  additional  GHGs — 
N20  and  CH4,  as  well  as  standards  for 
air  conditioning- relatedHFC  emissions. 
EPA  will  continue  these  standards  in 
Phase  2.  Also,  consistent  with  CAA 
section  202(a)(1),  EPA  finalized  Phase  1 
standards  that  apply  to  HD  pickups  and 
vans  in  use  and  EPA  is  likewise 
adopting  in -usestan da rds  for  these 
vehicles  in  Phase  2.  All  of  these 
standards  are  discussed  in  more  detail 
below.  Program  flexibilities  and 
compliance  provisions  related  to  the 
standards  for  HD  pickups  and  vans  are 
discussed  in  Section  VI.E. 

A  relatively  small  number  of  HD 
pickups  and  vans  are  sold  by  vehicle 
manufacturersas  incomplete  vehicles, 
without  the  primary  load -carrying 
device  or  container  attached.  A  sizeable 
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subset  of  these  incomplete  vehicles, 
often  called  cab-chassisvehicles,  are 
sold  by  the  vehicle  manufacturers  in 
configurations  with  complete  cabs  plus 
many  of  the  components  that  affect  GHG 
emissions  and  fuel  consumption 
identical  to  those  on  complete  pickup 
truck  or  van  counterparts — including 
engines,  cabs,  frames,  transmissions, 
axles,  and  wheels.  The  Phase  1  program 
includes  provisions  that  allow 
manufacturers  to  include  these 
incomplete  vehicles,  as  well  as  some 
Class  4  through  6  vehicles,  to  be 
regulated  under  the  chassis -based  HD 
pickup  and  van  program  (/'.e.  subject  to 
the  standards  and  chassis  certification 
for  HD  pickups  and  vans),  rather  than 
under  the  vocational  vehicle 
program.462  The  agencies  are  continuing 
to  allow  such  incomplete  vehicles  the 
option  of  certifying  under  either  the 
heavy  duty  pickup  and  van  standards  or 
the  standards  for  vocational  vehicles.  As 
in  Phase  1,  if  such  an  incomplete 
vehicle  is  certified  as  a  vocational 
vehicle,  the  engine  would  have  to  be 
certified  separately  to  the  applicable 
engine  standard. 

Phase  1  also  includes  optional 
compliance  paths  for  spark  -  ignition 
engines  identical  to  engines  used  in 
heavy -dutypickups  and  vans  to  comply 
with  2b/3  standards.  See  40  CFR 
1037.1 50(m)  and  49  CFR  535.5(a)(7). 
Manufacturers  sell  such  engines  as 
“loose  engines”  or  install  these  engines 
in  incomplete  vehicles  that  are  not  cab- 
complete  vehicles.  The  agencies  are 
providing  a  temporary  loose  engine 
provision  for  Phase  2  as  described  in 
Section  V.D.3.e,  under  Compliance 
Flexibility  Provisions.  These  program 
elements  are  discussed  above  in  Section 
V.D.  on  vocational  vehicles  and  X111.A.2 
on  engines. 

(1 )  Vehicle  -Based  Standards 

For  Phase  1,  EPA  and  NHTSA  chose 
to  set  vehicle- basedstandards  whereby 
the  entire  vehicle  is  chassis- tested.T he 
agencies  will  retain  this  approach  for 
Phase  2.  About  90  percent  of  Class  2b 
and  3  vehicles  are  pickup  trucks, 
passenger  vans,  and  work  vans  that  are 
sold  by  the  original  equipment 
manufacturers  as  complete  vehicles, 
ready  for  use  on  the  road.  In  addition, 
most  of  these  complete  HD  pickups  and 
vans  are  covered  by  CAA  vehicle 
emissions  standards  for  criteria 
pollutants  (i.e.,  they  are  chassis  tested 
similar  to  light- duty), expressed  in 
grams  per  mile.  This  distinguishes  this 
category  from  other,  larger  heavy-duty 
vehicles  that  typically  have  engines 


462  See  76  FR  57259-57260,  September  15,  201 1 
and  78  FR  36374,  June  17,  2013. 


covered  by  CAA  engine  emission 
standards  for  criteria  pollutants, 
expressed  in  grams  per  brake 
horsepower -hour.  As  a  result,  Class  2b 
and  3  complete  vehicles  share  both 
substantive  elements  and  a  regulatory 
structure  much  more  in  common  with 
light-dutytrucks  than  with  the  other 
heavy  -  dutyveh  icies. 

Three  of  these  features  in  common  are 
especially  significant:  (1 )  Over  95 
percent  of  the  HD  pickups  and  vans  sold 
in  the  United  States  are  produced  by 
Ford,  General  Motors,  and  Fiat 
Chrysler — three  companies  with  large 
light-dutyvehicle and  light-dutytruck 
sales  in  the  United  States;  (2)  these 
companies  typically  base  their  HD 
pickup  and  van  designs  on  higher  sales 
volume  light-dutytruck  platforms  and 
technologies,  often  incorporating  new 
light-dutytruck  design  features  into  HD 
pickups  and  vans  at  their  next  design 
cycle,  and  (3)  at  this  time  most  complete 
HD  pickups  and  vans  are  certified  to 
vehicle -based  rather  than  engine -based 
EPA  criteria  pollutant  and  GHG 
standards.  There  is  also  the  potential  for 
substantial  GHG  and  fuel  consumption 
reductions  from  vehicle  design 
improvements  beyond  engine  changes 
(such  as  through  optimizing 
aerodynamics,  weight,  tires,  and 
accessories),  and  a  single  manufacturer 
is  generally  responsible  for  both  engine 
and  vehicle  design.  Ail  of  these  factors 
together  suggest  that  it  is  still 
appropriate  and  reasonable  to  base 
standards  on  performance  of  the  vehicle 
as  a  whole,  rather  than  to  establish 
separate  engine  and  vehicle  GHG  and 
fuel  consumption  standards,  as  is  being 
done  for  the  other  heavy-duty 
categories.  The  chassis- basedstandards 
approach  for  complete  vehicles  is  also 
consistent  with  NAS463 
recommendations  and  there  was 
consensus  in  the  public  comments  in 
the  Phase  1  rulemaking  supporting  this 
approach.  For  all  of  these  reasons,  the 
agencies  proposed  to  continue  this 
approach,  and  there  was  again 
supporting  consensus  in  the  public 
comments. 

(a)  Work  -Based  Attributes 

in  developing  the  Phase  1  HD 
rulemaking,  the  agencies  emphasized 
creating  a  program  structure  that 
achieves  reductions  in  fuel 
consumption  and  GHGs  based  on  how 
vehicles  are  used  and  on  the  work  they 
perform  in  the  real  world.  Work -based 
measures  such  as  payload  and  towing 
capability  are  key  among  the  things  that 
characterize  differences  in  the  design  of 
vehicles,  as  well  as  differences  in  how 


463  The  NAS  2010  report.  See  76  FR57161. 


the  vehicles  will  be  used.  Vehicles  in 
the  2b  and  3  categories  have  a  wide 
range  of  payload  and  towing  capacities. 
These  work -based  differences  in  design 
and  in-useoperation  are  key  factors  in 
evaluating  technological  improvements 
for  reducing  C02  emissions  and  fuel 
consumption.  Payload  has  a  particularly 
important  impact  on  the  test  results  for 
HD  pickup  and  van  emissions  and  fuel 
consumption,  because  testing  under 
existing  EPA  procedures  for  criteria 
pollutants  and  the  Phase  1  standards  is 
conducted  with  the  vehicle  loaded  to 
half  of  its  payload  capacity  (rather  than 
to  a  fiat  300  lbs.  as  in  the  light-duty 
program),  and  the  correlation  between 
test  weight  and  fuel  use  is  strong. 

Towing,  on  the  other  hand,  does  not 
directly  factor  into  test  weight  as 
nothing  is  towed  during  the  test.  Hence, 
setting  aside  any  interdependence 
between  towing  capacity  and  payload, 
only  the  higher  curb  weight  caused  by 
any  heavier  truck  components  plays  a 
role  in  affecting  measured  test  results. 
However  towing  capacity  can  be  a 
significant  factor  to  consider  because 
HD  pickup  truck  towing  capacities  can 
be  quite  large,  with  a  correspondingly 
large  effect  on  vehicle  design. 

We  note  too  that,  from  a  purchaser 
perspective,  payload  and  towing 
capability  typically  play  a  greater  role 
than  physical  dimensions  in  influencing 
purchaser  decisions  on  which  heavy- 
duty  vehicle  to  buy.  For  passenger  vans, 
seating  capacity  is  of  course  a  major 
consideration,  but  this  correlates  closely 
with  payload  weight. 

For  these  reasons,  as  noted  above, 

EPA  and  NHTSA  set  Phase  1  standards 
for  HD  pickups  and  vans  based  on  a 
“work  factor55  attribute  that  combines 
vehicle  payload  capacity  and  vehicle 
towing  capacity,  in  lbs.,  with  an 
additional  fixed  adjustment  for  four- 
wheel  drive  (4wd)  vehicles.  This 
adjustment  accounts  for  the  fact  that 
4wd,  critical  to  enabling  many  off- road 
heavy -duty work  applications,  adds 
roughly  500  lbs.  to  the  vehicle  weight. 
The  work  factor  is  calculated  as  follows: 
75  percent  maximum  payload  +  25 
percent  of  maximum  towing  +  375  lbs. 
if  4wd.  Under  this  approach,  target  GHG 
and  fuel  consumption  standards  are 
determined  for  each  vehicle  with  a 
unique  work  factor  (analogous  to  a 
target  for  each  discrete  vehicle  footprint 
in  the  light-dutyvehicle  rules).  These 
targets  will  then  be  production  weighted 
and  summed  to  derive  a  manufacturer's 
annual  fleet  average  standard  for  its 
heavy -dutypickups and  vans.  There 
was  widespread  support  (and  no 
opposition)  for  the  work  factor -based 
approach  to  standards  and  fleet  average 
approach  to  compliance  expressed  in 
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the  comments  we  received  on  the  Phase 
1  rule. 

For  Phase  2,  the  agencies  proposed  to 
continue  using  the  work-basedattribute. 
The  agencies  received  a  variety  of 
comments  on  the  details  of  the  work 
factor  approach.  The  agencies  received 
comments  from  The  American  Council 
for  an  Energy -EfficientEconomy 
(ACEEE)  regarding  the  definition  of 
payload  and  towing  and  manufacturer’s 
discretion  at  determining  GVWR,  GCWR 
and  curb  weight  of  the  vehicle.  In 
response,  the  formula  for  payload, 
GVWR  minus  curb  weight,  is  specified 
such  that  it  uses  the  same  definition  of 
the  input  terms  as  those  which  have 
always  been  used  by  the  agencies  for 
light  and  heavy  duty  vehicle 
regulations,  including  criteria  pollutant 
emission  standards  and  safety  related 
designations.  The  agencies  feel  that 
there  is  no  ambiguity  in  the  definition 
of  these  terms  and  therefore  that 
payload  calculation  remains  clearly 
defined  with  little  or  no  opportunity  for 
manipulation.  The  agencies  have 
successfully  used  the  previously 
established  definitions  of  GVWR  and 
curb  weight  to  implement  emissions 
and  safety  related  programs  and  have 
not  experienced  any  adverse  issues  in 
applying  these  definitions.  The  same  is 
true  for  the  definitions  of  terms  used  to 
calculate  towing — GCWR  minus  GVWR. 
While  this  definition  for  towing 
capacity  does  not  match  the  method 
used  by  manufacturers  in  their 
consumer  advertising,  the  agencies 
determined  that  the  inputs  of  GCWR 
and  GVWR  are  clearly  defined  in  our 
regulations  and  used  for  many  other 
emission  and  safety  related 
determinations  and  therefore  also 
remain  a  clear  and  consistent  method  to 
define  towing  for  the  purposes  of 
calculating  work  factor.  Again,  the 
agencies  have  successfully  used  the 
previously  established  definitions  of 
GCWR  and  have  not  experienced  any 
issues  that  would  warrant  a  change  to 
the  definition  or  use  of  these 
parameters. 

ACEEE  commented  on  recent 
announcements  from  two  manufacturers 
that  reported  increases  in  payload 
capacity  in  their  pick-upsdue  to  a 
decrease  in  the  curb  weight  of  the 
vehicles  from  changes  to  light-weight 
materials.  A  reduction  in  vehicle  weight 
while  maintaining  the  same  GVWR  will 
result  in  a  higher  payload  capacity 
which  will  then  increase  that  vehicle’s 
calculated  work  factor  and  therefore 
result  in  a  higher  (less  stringent)  target 
GHGand  fuel  consumption  standard. 
Similar  to  the  light-duty(LD)  footprint 
based  approach  which  allows  increases 
in  GHG  emissions  and  fuel  consumption 


with  increasing  footprints,  the  work 
factor  is  designed  to  allow  increases  in 
GHG  emissions  and  fuel  consumption 
with  increases  in  capability  to  do  work, 
primarily  hauling  payload  and  towing. 
Decreases  in  curb  weight  as  described  in 
the  comment  actually  demonstrate  that 
the  work  factor  is  operating  both 
appropriately  and  as  the  agencies 
intended.  By  reducing  curb  weight, 
these  manufacturersare  increasing  the 
work  capability  of  their  trucks 
specifically  purchased  by  consumers  to 
transport  payload  and  (sometimes)  to 
tow.  Additional  payload  capacity,  while 
not  always  needed,  will  allow  the  user 
to  transport  more  goods  resulting  in  an 
overall  reduction  in  GHGsand  fuel  used 
versus  taking  additional  trips  to  do  the 
same  work.  This  may  differ  from  light- 
duty  pick-upswhere  transportation  of 
goods  may  not  be  the  primary  use  of  the 
vehicle.  Additionally,  the  reduction  in 
curb  weight  will  be  beneficial  in  all 
other  situations  of  unloaded  and 
partially  loaded  transport  of  goods 
because  a  reduction  in  curb  weight  of 
the  vehicle  results  in  less  energy  wasted 
simply  to  move  the  vehicle  regardless  of 
payload.  For  this  reason,  the  agencies 
included  mass  reduction  as  among  the 
technologies  on  which  the  stringency  of 
the  final  standards  (as  well  as  the  phase 
1  standards)  is  based.  Mass  reduction  is 
discussed  in  detail  in  the  technology 
descriptions  section  below. 

Most  of  the  comments  supported  the 
continued  use  of  work  factor -based 
standards  for  heavy  duty  pickups  and 
vans.  The  agencies  received  several 
comments  regarding  surplus  towing. 

The  American  Automotive  Policy 
Council  (AAPC)  commented  that 
existing  NHTSA  Federal  Motor  Vehicle 
Safety  Standards  effectively  cap  the 
towing  and  GCWR  in  this  vehicle 
segment.  Cummins  noted  that  the 
curves  were  data -based  in  Phase  1  and 
any  changes  to  the  curves  would  require 
a  full  study,  similar  to  Phase  1,  in  order 
to  ensure  feasibility  and  a  fair 
framework  for  all  OEMs.  Daimler 
commented  in  support  of  changing 
weighting  of  payload  to  80  percent  and 
towing  to  20  percent  of  work  factor 
formula  and  did  not  oppose  a  cap  on 
towing.  Several  commenters  supported 
adopting  a  mechanism  to  minimize  the 
incentive  the  standards  provide  to 
increase  work  factor.  ACEEE  supported 
further  considering  changing  the  shape 
of  the  standards  curves,  shown  below  in 
Figure  VI-3  and  Figure  VI-4,  to  be 
flatter  at  higher  work  factors.  Honeywell 
commented  that  towing  capacity  has 
increased  significantly  over  the  last  five 
years,  beyond  the  needs  of  most  buyers, 
and  that  the  curves  should  be  flattened 


starting  at  7,500  lbs,  noting  that  this 
change  would  impact  less  that  10 
percent  of  all  class  2b/3  vehicles.  The 
International  Council  on  Clean 
Transportation  (ICCT) similarly 
suggested  a  cut  point  of  5,500  lbs.  for 
gasoline  trucks  and  8,000  lbs.  for 
diesels,  based  on  these  cutpoints  being 
near  the  90th  percentile  for  the  model 
year  2014  fleet.  The  Union  of  Concerned 
Scientists  (UCS)  (like  ACEEE) 
commented  that  light- weightingis  being 
used  to  increase  payload  and  also 
supported  leveling  off  the  curves  to 
eliminate  the  incentive  to  add  payload 
and  towing  capacity. 

After  considering  these  comments,  the 
agencies  concluded  that  the  work  factor 
approach  established  in  the  Phase  1  rule 
appropriately  accounts  for  the  different 
utility  aspects  of  heavy-dutyvehicles. 
While  trucks  and  vans  may  be  used 
differently  depending  on  the  required 
job,  the  three  main  attributes  of  payload, 
towing  and  four  wheel  drive  remain 
properly  accounted  for  at  this  time  in 
the  work  factor  equation  at  the  current 
weightings.  While  a  small  portion  of  the 
fleet  may  be  considered  to  have  excess 
towing  capacity  relative  to  the  actual 
required  towing  capacity  by  the 
customer,  the  agencies  determined  that 
the  work  factor  design  does  not 
necessarily  result  in  an  incentive  for 
manufacturers  to  build  excessive  towing 
into  the  vehicle  design.  Towing  capacity 
increases  require  improvements  to 
vehicle  powertrains,  cooling  and  brakes, 
generally  at  the  expense  of  payload,  and 
therefore  the  work  factor  reasonably 
balances  an  increase  in  towing  with  a 
reduction  in  payload.  Additionally, 
increases  in  vehicle  weight  for 
additional  towing  capacity  may  result  in 
an  increase  in  the  emission  test  weight, 
further  penalizing  unnecessary  towing 
capacity.  Moreover,  as  AAPC  discusses 
in  their  comments,  towing  and  payload 
are  effectively  already  capped  by 
existing  NHTSA  safety  requirements  in 
this  segment.  Consumers  will  ultimately 
decide  on  the  appropriate  balance  of 
payload  and  towing  for  their 
applications,  and  the  agencies  therefore 
believe  that  establishing  a  work  factor 
cap  for  the  small  percentage  of  vehicles 
with  the  highest  towing  capabilities  is 
not  necessary  and  will  not  result  in 
emission  increases  or  fuel  consumption 
reductions  under  the  high  towing 
conditions  for  which  those  vehicles 
were  purchased. 

The  agencies  also  received  comments 
regarding  making  changes  to  the  work 
factor  formula  for  vans.  AAPC 
commented  that  the  payload,  towing, 
and  4wd  inputs  do  not  fully  represent 
the  intended  uses  of  cargo  and 
passenger  vans,  where  cargo  or 
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passenger  volumes  are  of  primary 
importance.  AAPC  recommended  that 
the  agencies  add  a  volumetric  term  to 
the  work  factor  for  vans  with  high  (208 
cubic  feet  or  greater)  cargo  and 
passenger  volumes.  Vans  with  high 
volumes  would  have  higher  work 
factors  and  therefore  less  stringent 
targets  with  the  AAPC  recommended 
formula  compared  to  the  current 
formula.  ACEEE  commented  that  the 
work  factor  is  a  far  better  predictor  of 
fuel  efficiency  for  pickups  than  for  vans 
and  offered  general  support  for  adopting 
different  work  factor  formulas  for 
pickups  and  vans. 

While  it  is  likely  that  a  portion  of  the 
vans  are  used  exclusively  for  cargo 
volume  and  that  towing  is  not  an 
important  attribute  for  these  vans,  the 
commenter  failed  to  provide  sufficient 
new  information  to  support  a  new  work 
factor  metric  specifically  to  address 
cargo  focused  vans.  The  commenter’s 
suggested  modification  does  not 
sufficiently  represent  the  different  van 
cargo  volumes  available  to  consumers 
today.  A  cargo  volume  based 
modification  requires  a  complete 
industry  van  analysis  of  all  available 
van  cargo  volumes  and  GHG  and  fuel 
economy  performance  levels  from 
which  an  appropriately  normalized 
adjustment  would  be  determined, 
consistent  with  the  approach  used  to 
establish  the  existing  work  factor 
equation  for  the  attributes  of  payload, 
towing  and  four  wheel  drive.  The 
agencies  did  not  receive  the  level  of 
detailed  information  required  to 
determine  the  impact  of  cargo  volume 
and  establish  a  work  factor  correlation. 
Accordingly,  the  agencies  are  not 
incorporating  the  suggested  change  to 
the  work  factor  for  vans. 

As  noted  in  the  Phase  1  rule,  the 
attribute- basedC02  and  fuel 
consumption  standards  are  meant  to  be 
as  consistent  as  practicable  from  a 
stringency  perspective.  Vehicles  across 
the  entire  range  of  the  HD  pickup  and 
van  segment  have  their  respective  target 
values  for  C02  emissions  and  fuel 
consumption,  and  therefore  all  HD 
pickups  and  vans  will  be  affected  by  the 
standard.  With  this  attribute- based 
standardsapproach,  EPA  and  NHTSA 
continue  to  believe  there  should  be  no 
significant  effect  on  the  relative 
distribution  of  vehicles  with  differing 
capabilities  in  the  fleet,  which  means 
that  buyers  should  still  be  able  to 
purchase  the  vehicle  that  meets  their 
needs. 

(b)  Standards 

The  agencies  are  adopting  Phase  2 
standardsas  proposed  based  on 
analyses  performed  to  determine  the 


appropriate  HD  pickup  and  van  Phase  2 
standards  and  the  most  appropriate 
phase  in  of  those  standards.  These 
analyses,  described  below  and  in  the 
Final  RIA,  considered: 

•  projections  of  future  U.S.  sales  for  HD 
pickups  and  vans 

•  the  estimates  of  corresponding  C02 
emissions  and  fuel  consumption  for 
these  vehicles 

•  forecasts  of  manufacturers’  product 
redesign  schedules 

•  the  technology  available  in  new  MY 
2014  HD  pickups  and  vans  to  specify 
preexisting  technology  content  to  be 
included  in  the  analysis  fleet  (the  fleet 
of  vehicles  used  as  a  starting  point  for 
analysis)  extending  through  MY  2030 

•  the  estimated  effectiveness,  cost, 
applicability,  and  availability  of 
technologies  for  HD  pickup  and  vans 

•  manufacturers’  ability  to  use  credit 
carry-forward 

•  the  levels  of  technology  that  are 
projected  to  be  added  to  the  analysis 
fleet  through  MY  2030 464  considering 
improvements  needed  in  order  to 
achieve  compliance  with  the  Phase  1 
standards  (thus  defining  the  reference 
fleet — i.e.,  under  the  No- Action 
Alternative — relative  to  which  to 
measure  incremental  impacts  of  Phase 
2  standards),  and 

•  the  levels  of  technology  that  are 
projected  to  be  added  to  the  analysis 
fleet  through  MY  2030  considering 
further  improvements  needed  in  order 
to  achieve  compliance  with  standards 
defining  each  regulatory  (action) 
alternative  for  Phase  2. 

Based  on  this  analysis,  EPA  is 
adopting  as  proposed  C02  attribute- 
based  target  standards  shown  in  Figure 
Vl-3  and  Figure  VI-4,  and  NHTSA  is 
adopting  as  proposed  the  equivalent 
attribute -basedfuel  consumption  target 
standards,  also  shown  in  Figure  Vl-3 
and  Figure  VI-4,  applicable  in  model 
year  2021-2027.  As  shown  in  these 
figures,  the  Phase  2  standards  will  be 
phased  in  year-by-yeacommencing  in 
MY  2021 .  The  agencies  did  not  propose 
and  are  not  adopting  changes  to  the 
standards  for  2018-2020  and  therefore 
the  standards  will  remain  at  the  MY 
2018  Phase  1  levels  for  MYs  2019  and 
2020.  EISA  requires  four  years  of  lead- 
time  and  three  years  stability  for 
NHTSA  standards  and  this  period  of 
lead-timeand  stability  for  2018-2020  is 
thus  consistent  with  the  EISA 
requirements.  For  MYs 2021-2027,  the 
agencies  are  finalizing  as  proposed 
annual  reductions  (i.e.,  increases  in 


464  Although  the  final  standards  are  implemented 
in  MY  2027,  the  model  looks  out  to  MY  2030  to 
help  account  for  the  potential  use  of  credit  carry¬ 
forward  provisions. 


stringency)  in  the  standards.  These 
standards  become  16  percent  more 
stringent  overall  between  MY  2020  and 
MY  2027,  compared  to  the  MY  2018 
Phase  1  levels.  This  approach  to  the 
Phase  2  standards  as  a  whole  can  be 
considered  a  phase  -  i nor 
implementation  schedule  of  the  MY 
2027  standards  (which,  as  noted,  will 
apply  thereafter  unless  and  until 
amended). 

For  EPA,  Section  202(a)  (1)  provides 
the  Administrator  with  the  authority  to 
establish  standards,  and  to  revise  those 
standards  “from  time  to  time,’’  thus 
providing  the  Administrator  with 
considerable  discretion  in  deciding 
when  to  revise  the  Phase  1  MY  2018 
standards.  As  noted  above,  EISA 
requires  that  NHTSA  provide  four  full 
model  years  of  regulatory  lead  time  and 
three  full  model  years  of  regulatory 
stability  for  its  fuel  economy  standards. 
See 49  U.S.C.  32902(k)(3). 

Congress  has  not  spoken  directly  to 
the  meaning  of  the  words  ’’regulatory 
stability.”  NHTSA  believes  that  the 
’’regulatory  stability”  requirement  exists 
to  ensure  that  manufacturers  will  not  be 
subject  to  new  standards  in  repeated 
rulemakings  too  rapidly,  given  that 
Congress  did  not  include  a  minimum 
duration  period  for  the  MD/HD 
standards.465  NHTSA  further  believes 
that  standards,  which  as  set  provide  for 
increasing  stringency  during  the  period 
that  the  standards  are  applicable  under 
this  rule  to  be  the  maximum  feasible 
during  the  regulatory  period,  are  within 
the  meaning  of  the  statute.  In  this 
statutory  context,  NHTSA  interprets  the 
phrase  “regulatory  stability”  in  Section 
32902(k)(3)(B)  as  requiring  that  the 
standards  remain  in  effect  for  three 
years  before  they  may  be  increased  by 
amendment.  It  does  not  prohibit 
standards  which  contain  predetermined 
stringency  increases.” 

Consistent  with  these  authorities,  the 
agencies  are  adopting  more  stringent 
standards  beginning  with  MY  2021 ,  and 
ending  with  MY  2027,  that  consider  the 
level  of  technology  we  judge  can  be 
applied  to  new  vehicles  at  reasonable 
cost  to  meet  the  standards.  EPA  believes 
the  Phase  2  standards  are  consistent 
with  CAA  requirements  regarding  lead- 
time,  cost,  feasibility,  and  safety. 

NHTSA  believes  the  Phase  2  standards 
are  the  maximum  feasible  under  EISA. 
Manufacturers  in  the  HD  pickup  and 
van  market  segment  have  relatively  few 
vehicle  lines  and  redesign  cycles  are 
typically  longer  compared  to  light-duty 
vehicles.  Also,  the  timing  of  vehicle 


465  In  contrast,  light-dutystandards  must  remain 
in  place  for  “at  least  1,  but  not  more  than  5,  model 
years.”  49  U.S.C.  32902(b)(3)(B). 
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redesigns  differs  among  manufacturers. 
To  provide  lead  time  needed  to 
accommodate  these  longer  redesign 
cycles,  the  Phase  2  GHG  standards  will 
not  reach  their  highest  stringency  until 
2027.  Although  these  standards  will 
become  more  stringent  each  year 
between  MYs2021  and  2027,  the 
agencies  expect  manufacturers  will 
likely  make  improvements  as  part  of 
planned  redesigns,  such  that  some 
model  years  will  likely  involve 
significant  advances,  while  other  model 
years  will  likely  involve  little  change. 
The  agencies  also  expect  manufacturers 
to  use  program  flexibilities  (e.g.,  credit 
carry -forward provisions  and  averaging 
and  banking  provisions)  to  help  achieve 
compliance  without  compressing 
redesign  schedules  and  to  efficiently 
manage  resources  and  capital  over  time. 
The  MY  201 8  standards  are  unchanged 
in  MYs  2019-2020  to  provide  necessary 
lead  time  for  the  Phase  2  standards. 
However,  some  manufacturers  may 
choose  to  begin  implementing 
technologies  earlier  (in  some  cases 
potentially  as  soon  as  MY  2017) 
depending  on  their  vehicle  redesign 
cycles.  Although  standards  are  not 
changing  in  MYs  2019-2020, 
manufacturers  may  introduce  additional 
technologies  in  order  to  earn  credits  that 
may  be  carried -forwardunder  the  5  year 
credit  carry -forwardprovisions 
established  in  Phase  1  and  continuing 
for  Phase  2. 

The  agencies  received  several 
comments  on  the  Phase  2  standards  and 
the  technological  basis  and  feasibility  of 
the  standards.  The  comments  are 
discussed  in  Sections  VI. D  and  Obelow, 
which  provide  additional  discussion  of 
vehicle  redesign  cycles  and  the 
feasibility  of  the  final  Phase  2  standards, 
and  also  in  Section  7  of  the  Response  to 
Comments  document. 

Recognizing  that  it  is  unlikely  that 
there  is  a  phase-  inapproach  that  equally 
fits  with  all  manufacturers’  unique 
product  redesign  schedules,  the 
agencies  requested  comments  on  other 
ways  the  Phase  2  standards  could  be 
phased  in.  The  agencies  suggested  one 
alternative  approach  would  be  to  phase 
in  the  standards  in  a  few  step  changes, 
for  example  in  MYs  2021,2024  and 
2027  (as  with  the  standards  for 
vocational  vehicles,  tractors,  trailers, 
and  the  heavy  duty  engine  standards). 
Under  this  example,  if  the  step  changes 
on  the  order  of  5  percent,  10  percent, 


and  16  percent  improvements  from  the 
MY  2020  baseline  in  MYs  2021, 2024 
and  2027  respectively,  the  program 
would  provide  C02  reductions  and  fuel 
improvements  roughly  equivalent  to  the 
approach  being  adopted.  EPA  did  not 
receive  comments  on  this  alternative 
phase- inapproach,  which  closely 
resembles  the  phase-  inapproach  used 
for  the  other  sectors. 

AAPC  commented  in  support  of  an 
alternative  year  -  over -yeaphase-int  hat 
would  phase- instringency  more 
gradually  than  proposed  (and  now 
adopted).  AAPC  recommended  that 
rather  than  a  2.5  percent  per  year 
improvement,  the  increase  should  be  at 
1.75  percent  per  year  through  MY  2024 
and  then  3.5  percent  per  year  for  MY 
2025  through  2027  with  the  MY  2027 
level  of  stringency  equally  the  proposed 
level.  AAPC  commented  that  this  more 
gradual  approach  was  consistent  with 
the  Phase  1  phase-  inapproach  and 
would  help  manufacturers  manage  the 
long  lead  time  associated  with 
developing  the  new  vehicles  and 
powertrains  that  will  be  required  in 
order  to  comply  with  the  Phase  2 
proposal. 

The  agencies  are  finalizing  the 
proposed  phase- in  rather  than  adopting 
the  approach  recommended  by  AAPC. 
The  more  gradual  phase-in 
recommended  by  AAPC  would  result  in 
a  loss  of  program  benefits  in  each  of  the 
interim  years  of  the  program  compared 
to  the  promulgated  standards  until  the 
phase -incaught  up  with  that  phase-  inin 
MY  2027.  Because  of  the  slower  phase- 
in,  the  overall  reduction  in  each  interim 
year  is  lower  than  the  phase-  inbeing 
finalized.  The  phase- inadopted  for 
Phase  1  with  a  more  gradual  ramp- upin 
standards  took  into  consideration  the 
shorter  lead  time  associated  with  the 
Phase  1  standardsand  the  uncertainty 
associated  with  implementing  a  new 
program.  Phase  2  provides  more  lead- 
time  than  Phase  1  and  the  agencies 
believe  based  on  their  analyses  of  the 
standards  that  the  lead-timeprovided  is 
sufficient,  particularly  considering  the 
flexibility  also  provided  by  credit  carry¬ 
forward  and  carry -backprovisions. 

As  with  Phase  1  (and  like  the  light- 
duty  vehicle  standards),  the  Phase  2 
standards  must  be  met  on  a  production - 
weighted  fleet  average  basis.  No 
individual  vehicle  will  have  to  meet  a 
particular  target  (or  the  individual  fleet 
average  level).  Each  manufacturer  will 


also  have  its  own  fleet  average  standard. 
Specifically,  each  manufacturer  will 
have  its  own  unique  fleet  average 
requirement  based  on  the  production - 
weighted  average  of  the  heavy  duty 
pickups  and  vans  it  chooses  to  produce. 
Moreover,  averaging,  banking,  and 
trading  provisions,  just  alluded  to  and 
discussed  further  below,  will  provide 
significant  additional  compliance 
flexibility  in  implementing  the 
standards.  It  is  important  to  note, 
however,  that  while  the  standards  will 
differ  numerically  from  manufacturer  to 
manufacturer,  effective  stringency 
should  be  essentially  the  same  for  each 
manufacturer.  The  agencies  did  not 
receive  comments  suggesting  changes  to 
this  general  averaging  approach  to 
establishing  the  standards. 

Also,  as  with  the  Phase  1  standards, 
the  agencies  proposed  and  are  finalizing 
separate  Phase  2  targets  for  gasoline- 
fueled  (and  any  other  Otto -cycle) 
vehicles  and  diesel -fueled (and  any 
other  diesel  -cycle)vehicles.  See  80  FR 
40337.  The  targets  will  be  used  to 
determine  the  production -weightedfleet 
average  standards  that  apply  to  the 
combined  diesel  and  gasoline  fleet  of 
HD  pickups  and  vans  produced  by  a 
manufacturer  in  each  model  year.  The 
stringency  increase  discussed  above  for 
Phase  2  applies  equally  to  the  separate 
gasoline  and  diesel  targets.  For  the 
proposal,  the  agencies  considered 
different  rates  of  increase  for  the 
gasoline  and  diesel  targets  in  order  to 
more  equally  balance  compliance 
burdens  across  manufacturers  with 
varying  gasoline/ diesel  fleet  mixes. 
However,  at  least  among  major  HD 
pickup  and  van  manufacturers,  our 
analysessuggested  limited  potential  for 
such  optimization,  especially 
considering  uncertainties  involved  with 
manufacturers’  future  fleet  mix.  The 
agencies  did  not  receive  comments  on 
the  specific  topic  of  maintaining 
equivalent  rates  of  increase  for  gasoline 
and  diesel -fueled vehicles.  The 
agencies,  however,  received  several 
comments  regarding  maintaining 
separate  standards  for  the  two  vehicle 
types.  Some  of  the  comments 
recommended  closing  the  gap  between 
diesel  and  gasoline -fueled  vehicles  by 
making  thegasoline-fueledvehicle 
standards  more  stringent.  These 
comments  are  discussed  below. 
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Figure  VI-3  EPA  Phase  2  C02  Target  Standards  and  NHTSA  Fuel  Consumption  Target  Standards  for  Diesel 

HD  Pickups  and  Vans 
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Figure  VI-4  EPA  Phase  2  C02  Target  Standards  and  NHTSA  Fuel  Consumption  Target  Standards  for 

Gasoline  HD  Pickups  and  Vans 


Described  mathematically,  EPA’sand 
NHTSA’s  target  standards  are  defined 
by  the  following  formulas: 

EPA  C02  Target  (g/mile)  =  [a  *  WF]  + 
b 


NHTSA  Fuel  Consumption  Target 
(gal lons/1 00  miles)  =  [c  *  WF]  +  d 

Where: 

WF  =  Work  Factor  =  [0.75  x  (Payload 
Capacity  +  xwd)]  +  [0.25  x  Towing 
Capacity] 


Payload  Capacity  =  GVWR(lb.)  ¥  Curb 
Weight  (lb.) 

xwd  =  500  lbs.  if  the  vehicle  is  equipped 
with  4wd,  otherwise  equals  0  lbs. 

Towing  Capacity  =  GCWR  (lb.)  ¥  GVWR  (lb.) 
Coefficients  a,  b,  c,  and  d  are  taken  from 
TableVi-2. 
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TableVI-2— Phase  2  Coefficients  for  HD  Pickup  and  Van  Target  Standards 


Model  year 


a 


b 


c 


d 


Diesel  Vehicles 


2018-2020  3  . 

0.0416 

320 

0.0004086 

3.143 

2021  . 

0.0406 

312 

0.0003988 

3.065 

2022  . 

0.0395 

304 

0.0003880 

2.986 

2023  . 

0.0386 

297 

0.0003792 

2.917 

2024  . 

0.0376 

289 

0.0003694 

2.839 

2025  . 

0.0367 

282 

0.0003605 

2.770 

2026  . 

0.0357 

275 

0.0003507 

2.701 

2027  and  later . 

0.0348 

268 

0.0003418 

2.633 

Gasoline  Vehicles 


2018-2020  3  . 

0.044 

339 

0.0004951 

3.815 

2021  . 

0.0429 

331 

0.0004827 

3.725 

2022  . 

0.0418 

322 

0.0004703 

3.623 

2023  . 

0.0408 

314 

0.0004591 

3.533 

2024  . 

0.0398 

306 

0.0004478 

3.443 

2025  . 

0.0388 

299 

0.0004366 

3.364 

2026  . 

0.0378 

291 

0.0004253 

3.274 

2027  and  later . 

0.0369 

284 

0.0004152 

3.196 

Note: 

a  Phase  1  primary  phase-in  coefficients.  Alternative  phase-in  coefficients  are  different  in  MY  2018  only. 


As  noted  above,  the  agencies  did  not 
propose  and  are  not  adopting  changes 
from  the  final  Phase  1  standards  for 
MYs  2018-2020.  The  MYs  2018-2020 
standardsareshown  in  the  figures  and 
tables  above  for  reference.  The  agencies 
did  not  receive  comments 
recommending  changes  to  the  standards 
in  these  model  years. 

NHTSA  and  EPA  have  also  analyzed 
regulatory  alternatives  to  these 
standards,  as  discussed  in  Sections  VI. D 
and  Oand  Section  X.  below.  The 
agencies  requested  comment  on  all  of 
the  alternatives  analyzed  for  the 
proposal,  but  requested  comment  on 
Alternative  4  in  particular.  The  agencies 
did  not  propose  Alternative  4  because 
EPA  and  NHTSA  had  outstanding 
questions  regarding  relative  risks  and 
benefits  of  Alternative  4  due  to  the 
timeframe  envisioned  by  that 
alternative.  As  noted  above,  Alternative 
4  would  have  provided  less  lead  time 
for  the  complete  phase-  inof  the  Phase 
2  standards  based  on  an  annual 
improvement  of  3.5  percent  per  year  in 
MYs  2021-2025  compared  to  the 
Alternative  3  per  year  improvement  of 
2.5  percent  in  MYs  2021-2027. 

In  the  proposal,  the  agencies 
requested  comments,  data,  and 
information  that  would  help  inform 
determination  of  the  maximum  feasible 
(for  NHTSA)  and  appropriate  (for  EPA) 
stringency  for  HD  pickups  and  vans  and 
are  particularly  interested  in 
information  and  data  related  to  the 
expected  adoption  rates  of  different 
emerging  technologies,  such  as  mild  and 
strong  hybridization.  The  agencies 
received  comments  both  in  support  of 


and  not  in  support  of  Alternative  4  and 
also  received  comments  in  support  of 
standards  more  stringent  than  either  the 
proposal  or  the  Alternative  4  pull  ahead. 
The  comments  regarding  stringency  and 
feasibility  are  discussed  in  Sections 
VI. D  and  E.  As  described  in  these 
sections,  and  in  Section  X  and  Rl  A 
Chapter  11,  NHTSA  and  EPA  believe 
the  final  Phase  2  standards  represent, 
respectively,  the  maximum  feasible 
standards  under  EISA  and  the  most 
stringent  standards  reasonably 
achievable  under  the  CAA  considering 
lead -time,  reason  able  cost,  feasibility, 
and  safety. 

As  with  Phase  1  standards,  to 
calculate  a  manufacturer’s  HD  pickup 
and  van  fleet  average  standard,  the 
agencies  proposed  and  are  finalizing 
separate  target  curves  for  gasoline  and 
diesel  vehicles  in  Phase  2.  While  diesel 
and  gasoline  vehicles  have  separate 
work  factor- based  target  standard 
curves,  all  of  a  manufacturer’s  vehicles 
are  averaged  together  as  a  single 
averaging  set  to  demonstrate 
compliance.  As  noted  above,  the 
agencies’  Phase  2  standards  are 
estimated  to  result  in  approximately  16 
percent  reductions  in  C02  and  fuel 
consumption  for  both  diesel  and 
gasoline  vehicles  relative  to  the  MY 
2018  Phase  1  standards  for  HD  pickup 
trucks  and  vans. 

The  agencies  requested  comment  on 
both  the  level  of  stringency  of  the 
standardsand  the  continued  separate 
targets  for  gasoline  and  diesel  HD 
pickups  and  vans.  AAPC  supported  the 
agencies’  proposal  to  maintain  separate 
targets  noting  that  the  approach  ensures 


that  manufacturers  of  either  engine  type 
will  implement  the  latest  C02  reducing 
technologies.  AAPC  further  commented 
that  significant  technological  and 
market -based  differences  exist  between 
heavy -dutygaso line  and  heavy-duty 
diesel  engines.  According  to  the 
commenter,  maintaining  separate  but 
comparably  stringent  spark  ignition  and 
compression  ignition  targets  will  allow 
customers  for  specific  applications  to 
take  advantage  of  the  combustion 
technology  that  best  meets  their  specific 
application  requirements. 

Several  commenters  did  not  support 
the  proposed  approach  but  instead 
supported  setting  a  single  fuel  -  neutral 
set  of  targets.  Cummins  commented  that 
there  is  sufficient  lead-timeand 
technology  to  create  a  pathway  to  fuel- 
neutral  targets,  and  that  fuel  neutral 
targets  would  eliminate  any  competitive 
advantage  or  preference  to  a  particular 
GHG/FE  technology  and  maintain  the 
environmental  benefits  envisioned  for 
the  program.  Daimler,  Honeywell,  and 
MEMA  similarly  commented  in  support 
of  fuel-neutralstandards.  Honeywell 
and  Motor  and  Equipment 
Manufacturers  Association  (MEMA) 
suggested  basing  the  standards  on  a  16 
percent  improvement  from  the  projected 
MY  2018  gasoline/d iesel  combined 
baseline.  ACEEEand  ICCT  commented 
in  support  of  a  single  set  of  standards 
set  at  or  close  to  the  capabilities  of 
diesel  technology.  These  commenters 
suggested  that  gasoline  engines  should 
be  subject  to  more  stringent  standards 
than  proposed  and  that  gasoline  and 
diesel  engines  should  be  held  to  the 
same  performance- basedstandards. 
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Bosch  disagreed  with  maintaining 
separate  targets  for  gasoline  and  diesel 
HD  pickups  and  vans.  Bosch 
recommended  that  targets  be  fuel 
neutral,  as  they  are  in  the  light-duty 
vehicle  programs.  Bosch  commented 
that  it  “believes  that  a  market  shift 
towards  spark  -  ignited  vehicles  and 
away  from  HD  pickups  and  vans 
powered  by  “fundamentally  more 
efficient5’  Cl  engines  would  be  a  very 
real  possibility  under  Phase  2  if  the 
separate  gasoline  and  diesel  targets  are 
finalized  as  proposed.55  Bosch  continues 
that  “any  such  shift  would  signify  not 
only  a  move  towards  less  efficient 
internal  combustion  engines,  but  would 
be  counterproductive  from  a 
programmatic/environmental  and 
energy  standpoint.”  Bosch  further 
commented  that  “diesels  from  a  criteria 
pollutant  (especially  NOx  emissions 
perspective,  have  made  far  greater 
strides  over  the  years  than  gasoline 
engines,  and  for  that  reason  have 
incurred  greater  technological 
development  costs  than  the  latter.  While 
equivalent  C02  target  values  may  be 
more  expensive,  comparatively 
speaking,  for  SI  engines  to  achieve 
(based  on  the  agencies’  cost  analysis), 
the  additional  cost  imposed  on  these 
engines  likely  would  not  rise  to  the 
level  of,  much  less  overtake  Cl  engines’ 
historically  higher  technological 
development  and  system  costs.” 

The  agencies  generally  prefer  to  set 
standards  that  do  not  distinguish 
between  fuel  types  where  technological 
or  market- based reaso ns  do  not  strongly 
argue  otherwise.  However,  as  with 
Phase  1 ,  we  continue  to  believe  that 
fundamental  differences  between  spark 
ignition  and  compression  ignition 
engines  warrant  unique  fuel  standards, 
which  is  also  important  in  ensuring  that 
our  program  maintains  product  choices 
available  to  vehicle  buyers.  In  fact, 
gasoline  and  diesel  fuel  behave  so 
differently  in  the  internal  combustion 
engine  that  they  have  historically 
required  unique  test  procedures, 
emission  control  technologies  and 
emission  standards.  These  technological 
differences  between  gasoline  and  diesel 
engines  for  GHGs  and  fuel  consumption 
exist  presently  and  will  continue  to 
exist  after  Phase  1  and  through  Phase  2 
until  advanced  research  evolves  the 
gasoline  fueled  engine  to  diesel -like 
efficiencies.  This  will  require  significant 
technological  breakthroughs  currently 
in  early  stages  of  research  such  as 
homogeneous  charge  compression 
ignition  (HCCI)  or  similar  concepts. 
Because  these  technologies  are  still  in 
the  early  research  stages,  we  believe  the 
separate  fuel  type  standards  are 


appropriate  in  the  timeframe  of  this  rule 
to  assure  the  availability  of  both 
gasoline  and  diesel  engines.  We  also 
project  that  these  separate  standards 
will  result  in  roughly  equivalent 
redesign  burdens  for  engines  of  both 
fuel  types  as  evidenced  by  feasibility 
and  cost  analysis  in  R1A  Chapter  10.  For 
the  same  reasons,  the  agencies  are 
adopting  separate  standards  for  diesel 
and  SI  vocational  engines.  See  Section 
V.  above. 

in  order  to  maintain  the  same  overall 
level  of  stringency  as  proposed  for  the 
program,  a  fuel  neutral  standard  would 
result  in  an  increase  in  stringency  for 
gasoline  or  spark  ignition  vehicles  with 
a  matching  relaxation  of  stringency  for 
diesel  or  compression  ignition  vehicles 
relative  to  the  separate  numerical  levels 
established  in  the  proposal  for  gasoline 
and  diesel  vehicles.  Based  on  the 
analysisof  available  technologies  for 
both  types  of  vehicles,  the  agencies  do 
not  feel  it  is  appropriate  to  adopt  such 
a  change  for  either  gasoline  or  diesel 
vehicles.  This  change  could  lead  to  an 
undesirable  reduction  in  penetration  of 
fuel  efficient  technologies  in  diesels, 
particularly  from  manufacturers  who 
produce  predominately  diesel  vehicles, 
while  requiring  a  higher  penetration  of 
advanced  technologies  like  strong 
hybridization  in  gasoline  vehicles, 
distorting  consumer  choice. 
Additionally,  the  agencies  do  not  agree 
with  the  comment  stating  that 
maintaining  separate  gasoline  and  diesel 
targets  of  equal  increases  in  stringency 
of  2.5  percent  per  year  from  the  Phase 
1  final  standards  will  result  in  a  shift  to 
less  efficient  gasoline  vehicles.  The 
agencies  determined  that  manufacturers 
have  similar  technology  challenges  and 
corresponding  costs  regardless  of  fuel 
type  and  therefore  manufacturers  do  not 
have  an  easier  or  lower  cost  long  term 
path  to  compliance  by  simply  shifting 
production  from  one  fuel  type  to  the 
other. 

Note  further  that  a  manufacturer’s 
fleet  average  standard  is  the  production 
weighted  average  of  all  its  targets,  both 
gasoline  and  diesel.  Thus,  there  is  no 
separate  gasoline  vehicle  standard,  or 
separate  diesel  standard.  Commenters 
may  have  been  confused  on  this  point 
(several  of  the  commenters  referred  to 
gasoline  ‘standards’,  or  diesel 
‘standards’).  This  averaging  feature  of 
the  standard  further  increases  incentives 
to  add  advanced  technologies  to  either 
gasoline  or  diesel  vehicles  if 
manufacturers  perceive  it  advantageous 
to  do  so,  since  the  benefit  is  experienced 
fleet  wide,  not  just  for  the  gasoline  or 
diesel  segment  of  a  manufacturer’s 
production  line. 


The  NHTSA  fuel  consumption  target 
curves  and  EPA  GHG  target  curves  are 
equivalent.  The  agencies  established  the 
target  curves  using  the  direct 
relationship  between  fuel  consumption 
and  C02  using  conversion  factors  of 
8,887  g  C02/gallon  for  gasoline  and 
10,180  g  C02/galion  for  diesel  fuel. 

It  is  expected  that  measured 
performance  values  for  C02  will 
generally  be  equivalent  to  fuel 
consumption.  However,  Phase  1 
established  a  provision  that  EPA  is  not 
changing  for  Phase  2  that  allows 
manufacturers,  if  they  choose,  to  use 
C02  credits  to  help  demonstrate 
compliance  with  N20  and  CH4 
emissions  standards,  by  expressing  any 
N20  and  CH4  under  compliance  in 
terms  of  their  C02-equivalentand 
applying  C02  credits  as  needed.  For  test 
families  that  do  not  use  this  compliance 
alternative,  the  measured  performance 
values  for  C02  and  fuel  consumption 
will  be  equivalent  because  the  same  test 
runs  and  measurement  data  will  be  used 
to  determine  both  values,  and  calculated 
fuel  consumption  will  be  based  on  the 
same  conversion  factors  that  are  used  to 
establish  the  relationship  between  the 
C02  and  fuel  consumption  target  curves 
(8,887  g  C02/gallon  for  gasoline  and 
10,180  g  C02/gallon  for  diesel  fuel).  For 
manufacturers  that  choose  to  use  EPA 
provision  for  C02  credit  use  in 
demonstrating  N20  and  CH4 
compliance,  compliance  with  the  C02 
standard  will  not  be  directly  equivalent 
to  compliance  with  the  NHTSA  fuel 
consumption  standard. 

(2)  What  are  the  HD  pickup  and  van  test 
cycles  and  procedures? 

The  Phase  1  program  established 
testing  procedures  for  HD  pickups  and 
vans  and  NHTSA  and  EPA  are 
maintaining  these  testing  protocols.  The 
vehicles  will  continue  to  be  tested  using 
the  same  heavy -dutychassis  test 
procedures  currently  used  by  EPA  for 
measuring  criteria  pollutant  emissions 
from  these  vehicles,  including  the  city 
fuel  economy  test  cycle  (FTP)  and  the 
highway  fuel  economy  test  cycle 
(HFET).  These  test  procedures  are  used 
by  manufacturers  for  certification  and 
emissions  compliance  demonstrations 
and  by  the  agencies  for  compliance 
verification  and  enforcement.  While  the 
FTP  and  the  HFET  driving  patterns  are 
identical  to  that  of  the  light -duty test 
cycles,  other  test  parameters  for  running 
them,  such  as  test  vehicle  loaded 
weight,  are  specific  to  complete  heavy- 
duty  vehicles.  Please  see  Section  il.C  (2) 
of  the  Phase  1  Preamble  (76  FR  57166) 
for  a  discussion  of  how  HD  pickups  and 
vans  are  tested. 
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The  test  procedures  for  HD  pickups 
and  vans  currently  specify  using  a  fuel 
with  properties  established  under  the 
light-duty(LD)  vehicle  Tier  2  program. 
EPA  recently  finalized  new  emission 
standards  under  the  Tier  3  program  for 
both  LD  vehicles  and  HD  pickups  and 
vans  which  will  begin  to  phase- inin 
MY  2017  for  LD  vehicles  and  MY  2018 
for  vehicles  over  6000  pounds  GVWR, 
including  HD  pickups  and  vans.  As  part 
of  the  Tier  3  program,  new  test 
procedures  for  gasoline- fueled  vehicles 
requiring  the  use  of  a  new  test  fuel 
containing  10  percent  ethanol  which  is 
more  representative  of  in  -  usefuel  that 
the  vehicles  will  encounter.  The 
agencies  are  investigating  any  potential 
impact  of  changes  to  the  fuel  properties 
on  GHG  emissions  and  fuel 
consumption  and  have  committed  to 
providing  appropriate  adjustment  to  the 
test  procedures  if  necessary  to  ensure  no 
change  in  stringency  of  the  Phase  1  or 
the  Phase  2  standards. 

AAPC  commented  that  the  current 
methodology  of  grouping  vehicles  by 
the  Equivalent  Test  Weight  (ETW)  in 
increments  of  500  pounds  for 
determining  their  GHG  and  FE 
performance  is  too  large  to  capture 
weight  reductions  that  may  occur 
within  a  500  pound  grouping.  Under  the 
current  test  procedures,  vehicles  are 
tested  at  500  lb.  increments  of  inertial 
weight  classes  when  testing  at  or  above 
5500  lbs.  test  weight.  For  example,  the 
commen ter  stated  that  all  vehicles 
having  a  calculated  test  weight  basis  of 
1 1 ,251  to  1 1 ,750  lbs.  are  tested  at  1 1 ,500 
lbs.  (/.&,  the  midpoint  of  the  range). 
However,  for  some  vehicles,  the 
existence  of  these  bins  and  the  large 
intervals  between  bins  may  reduce  or 
eliminate  the  incentive  for  mass 
reduction  for  some  vehicles,  as  a  vehicle 
may  require  significant  mass  reduction 
before  it  could  switch  from  one  test 
weight  bin  to  the  next  lower  bin.  For 
other  vehicles,  these  bins  may  unduly 
reward  relatively  small  reductions  of 
vehicle  mass,  as  a  vehicle’s  mass  may  be 
only  slightly  greater  than  that  needed  to 
be  assigned  a  500-poundlighter  inertia 
weight  class.  For  example,  for  a  vehicle 
with  a  calculated  test  weight  basis  of 
1 1 ,700  lbs.,  a  manufacturer  would 
receive  no  regulatory  benefit  for 
reducing  the  vehicle  weight  by  400  lbs., 
because  the  vehicle  would  stay  within 
the  same  weight  bracket. 

The  agencies  believe  this  (and  similar 
comments)  have  some  merit,  in 
response,  the  agencies  are  finalizing  an 
option  allowing  manufacturers  to  divide 
vehicle  models  into  finer  weight 
groupings  of  vehicles  for  the  different 
Adjusted  Loaded  Vehicle  Weights 
(ALVW)  for  purposes  of  more  precise 


calculation  of  C02  emissions 
performance  within  the  500  pound 
increment  test  weight  classes. 
Manufacturers  will  be  able  to  select  50, 
100,  250,  or  500  weight  groups  for 
reporting  emissions.  ALVW  will  vary 
within  a  single  ETW  largely  depending 
on  the  varying  models  curb  weights 
from  customer  option  selection  and 
other  production  variations.  The 
calculation  of  C02  emissions 
performance  for  the  finer  groupings  is 
performed  as  described  in  40  CFR 
86.1819-14(g)))  for  analytically 
adjusting  C02  (ADC02)  emissions.  The 
test  results  at  the  existing  500  pound 
increment  ETWs  will  be  used  to 
determine  the  C02  emissions 
performance  level  of  the  new  groupings 
using  the  analytically  derived  equation. 
This  new  ADC02  emissions  level  is  only 
used  for  this  new  grouping  and  cannot 
be  used  to  extend  determination  of  other 
ALVW  groupings  emission  performance 
levels.  The  vehicle  specific  values  used 
to  determine  the  change  in  ETW  in  the 
ADC02  emissions  calculation  to 
estimate  the  performance  of  the  smaller 
grouping  should  be  consistent  with 
value  used  to  calculate  the  single  work 
factor  of  that  same  grouping.  This 
change  does  not  impact  the  ETW  of  a 
group  of  vehicle  models  that  are 
contained  in  the  500  pound  increment 
of  ETW  when  performing  testing  nor 
does  it  eliminate  any  vehicle  in  that 
grouping  from  being  responsible  for 
emission  performance  at  the  500  pound 
increment  test  weight  classes.  As 
described,  this  change  only  allows  for 
more  precise  C02  emissions  estimation 
for  the  potentially  different  curb  weights 
of  vehicles  grouped  in  a  single  ETW 
class  for  purposes  of  fleet  average 
calculation.  If  a  manufacturer  chooses  to 
use  less  than  500  pound  increments, 
they  are  required  to  use  this  option  for 
all  of  their  HD  vehicles  that  are  chassis 
certified  (including  loose  engines). 

(3)  Fleet  Average  Standards 

As  proposed,  and  as  noted  above, 
NHTSA  and  EPA  are  retaining  the  fleet 
average  standards  approach  finalized  in 
the  Phase  1  rule  and  structurally  similar 
to  light-dutyCorporate  Average  Fuel 
Economy  (CAFE)  and  GHG  standards. 
The  fleet  average  standard  for  a 
manufacturer  is  a  production -weighted 
average  of  the  work  factor -based  targets 
assigned  to  unique  vehicle 
configurations  within  each  model  type 
produced  by  the  manufacturer  in  a 
model  year,  with  separate  targets  for 
gasoline  and  diesel  vehicles  (which  are 
then  combined  into  a  production 
weighted  average  which  comprises  that 
manufacturer’s  fleet  average  standard). 
Each  manufacturer  will  continue  to 


have  an  average  GHG  requirement  and 
an  average  fuel  consumption 
requirement  unique  to  its  new  HD 
pickup  and  van  fleet  in  each  model 
year,  depending  on  the  characteristics 
(payload,  towing,  and  drive  type,  as 
well  as  gasoline  and  diesel)  of  the 
vehicle  models  produced  by  that 
manufacturer,  and  on  the  U.S.- directed 
production  volume  of  each  of  those 
models  in  that  model  year.  Vehicle 
models  with  larger  pay  load /to  wing 
capacities  and/or  four- wheel  drive  have 
individual  targets  at  numerically  higher 
C02  and  fuel  consumption  levels  than 
less  capable  vehicles,  as  discussed  in 
Section  VI.B.(I).  The  agencies  did  not 
receive  comments  suggesting  changes  to 
this  fundamental  approach  to  the 
standards. 

The  fleet  average  standard  with  which 
the  manufacturer  must  comply  will 
continue  to  be  based  on  its  final 
production  figures  for  the  model  year, 
and  thus  a  final  assessment  of 
compliance  will  occur  after  production 
for  the  model  year  ends.  The  assessment 
of  compliance  also  must  consider  the 
manufacturer’s  use  of  carry -forwardand 
carry -backcred it  provisions  included  in 
the  averaging,  banking,  and  trading 
program.  Because  compliance  with  the 
fleet  average  standards  depends  on 
actual  test  group  production  volumes,  it 
is  not  possible  to  determine  compliance 
at  the  time  the  manufacturer  applies  for 
and  receives  an  (initial)  EPA  certificate 
of  conformity  for  a  test  group.  Instead, 
at  certification  the  manufacturer  will 
demonstrate  a  level  of  performance  for 
vehicles  in  the  test  group,  and  make  a 
good  faith  demonstration  that  its  fleet, 
regrouped  by  unique  vehicle 
configurations  within  each  model  type, 
is  expected  to  comply  with  its  fleet 
average  standard  when  the  model  year 
is  over.  EPA  will  issue  a  certificate  for 
the  vehicles  covered  by  the  test  group 
based  on  this  demonstration,  and  will 
include  a  condition  in  the  certificate 
that  if  the  manufacturer  does  not 
comply  with  the  fleet  average,  then 
production  vehicles  from  that  test  group 
will  be  treated  as  not  covered  by  the 
certificate  to  the  extent  needed  to  bring 
the  manufacturer’s  fleet  average  into 
compliance.  As  in  the  parallel  program 
for  light-dutyvehicles,  additional 
“model  type”  testing  will  be  conducted 
by  the  manufacturer  over  the  course  of 
the  model  year  to  supplement  the  initial 
test  group  data.  The  emissions  and  fuel 
consumption  levels  of  the  test  vehicles 
will  be  used  to  calculate  the  production - 
weighted  fleet  averages  for  the 
manufacturer,  after  application  of  the 
appropriate  deterioration  factor  to  each 
result  to  obtain  a  full  useful  life  value. 
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Please  see  Section  I  i  .C.(3)(a)  of  the 
Phase  1  Preamble  (76  FR  57167)  for 
further  discussion  of  the  fleet  average 
approach  for  HD  pickups  and  vans. 

(4)  In-UseStandards 

Section  202(a)(1 )  of  the  CAA  specifies 
that  EPA  set  emissions  standards  that 
are  applicable  for  the  useful  life  of  the 
vehicle.  EPA  will  continue  the  in-use 
standardsapproach  for  individual 
vehicles  that  EPA  finalized  for  the  Phase 
1  program.  NHTSA  did  not  adopt  Phase 
1  in-usestandardsand  did  not  propose 
i n  -  usestandards  for  Phase  2.  For  the 
EPA  program,  compliance  with  the  in- 
use  standard  for  individual  vehicles  and 
vehicle  models  does  not  impact 
compliance  with  the  fleet  average 
standard,  which  will  be  based  on  the 
production- weightedaverage  of  the  new 
vehicles.  Vehicles  that  fail  to  meet  their 
in-useemission  standards  will  be 
subject  to  recall  to  correct  the 
noncompliance.  NHTSA  is  finalizing 
the  use  of  EPA’s  useful  life  requirements 
to  ensure  manufacturers  consider  in  the 
design  process  the  need  for  fuel 
efficiency  standards  to  apply  for  the 
same  duration  and  mileage  as  EPA 
standards.  NHTSA  will  limit  such 
penalties  to  situations  in  which  it 
determined  that  the  vehicle  or  engine 
manufacturer  failed  to  comply  with  the 
standards. 

As  with  Phase  1,  the  in-usePhase  2 
GHG  standards  for  HD  pickups  and  vans 
will  be  establ ished  by  adding  an 
adjustment  factor  to  the  full  useful  life 
emissions  used  to  calculate  the  GHG 
fleet  average.  Each  model’s  in-useC02 
standard  will  be  the  model -specific 
level  used  in  calculating  the  fleet 
average,  plus  10  percent.  No  adverse 
comments  were  received  on  this 
provision.  Please  see  Section  li.C.(3)(b) 
of  the  Phase  1  Preamble  (76  FR  57167) 
for  f u  rt her  d  iscussi on  of  i  n  -  use 
standards  for  HD  pickups  and  vans. 

This  provision,  along  with  the 
continuation  of  the  Phase  1  test 
procedures,  eliminates  that  need  for  the 
agencies  to  include  any  additional 
compliance  margin  in  our  feasibility 
analysis. 

For  Phase  1 ,  EPA  aligned  the  useful 
life  for  GHG  emissions  with  the  useful 
life  that  was  in  place  for  criteria 
pollutants:  11  years  or  120,000  miles, 
whichever  occurs  first  (40  CFR  86.1805- 
04(a)).  Since  the  Phase  1  rule  was 
finalized,  EPA  updated  the  useful  life 
for  criteria  pol  lutants  as  part  of  the  Tier 
3  rulemaking.466  The  new  useful  life 
implemented  for  Tier  3  is  150,000  miles 
or  15  years,  whichever  occurs  first.  As 


466  79  FR  23492,  April  28,  2014  and  40  CFR 
86.1805-17. 


proposed,  the  useful  life  for  GHG 
emissions  and  fuel  consumption  will 
also  be  150,000  miles/ 15  years  starting 
in  MY  2021  when  the  Phase  2  standards 
begin  so  that  the  useful  life  remains 
aligned  for  GHG  and  criteria  pollutant 
standards  long  term.  The  agencies  did 
not  receive  adverse  comments  on  this 
provision. 

(5)  Other  GHG  Standards  for  HD 
Pickups  and  Vans 

This  section  addresses  greenhouse 
gases  other  than  C02.  Note  that  since 
these  are  greenhouse  gases  not  directly 
related  to  fuel  consumption,  NHTSA 
does  not  have  equivalent  standards. 

(a)  N  itrous  Oxide  (N20)  and  Methane 
(CH4) 

In  the  Phase  1  rule,  EPA  established 
emission  standards  for  HD  pickups  and 
vans  for  both  nitrous  oxide  (N20)  and 
methane  (CH4).  Similar  to  the  C02 
standard  approach,  the  N20  and  CH4 
emission  levels  of  a  vehicle  are  based  on 
a  composite  of  the  light- dutyFTP  and 
HFET  cycles  with  the  same  55  percent 
city  weighting  and  45  percent  highway 
weighting.  The  N2Oand  CH4  standards 
were  both  set  by  EPA  at  0.05  g/mile. 
Unlike  the  0O2  standards,  averaging 
between  vehicles  is  not  allowed.  The 
standards  are  designed  to  prevent 
increases  in  N2Oand  CH4  emissions 
from  current  levels,  i.e.,  a  no- 
backsliding  standard.  EPA  did  not 
propose  and  is  not  adopting  any 
changes  the  N20  or  CH4  standards  or 
related  provisions  established  in  the 
Phase  1  rule.  Please  see  Phase  1 
Preamble  Section  I  I.E.  (76  FR  57188- 
57193)  for  additional  discussion  of  N20 
and  CH4  emissions  and  standards. 

Across  both  current  gasoline -and 
diesel -fueled  heavy -duty  vehicle 
designs,  emissions  of  CH4  and  N20  are 
relatively  low  and  the  intent  of  the  cap 
standards  is  to  ensure  that  future 
vehicle  technologies  or  fuels  do  not 
result  in  an  increase  in  these  emissions. 
Given  the  global  warning  potential 
(GWP)  of  CH 4,  the  0.05  g/mile  cap 
standard  is  equivalent  to  about  1 .7  g / 
mile  C02,  which  is  much  less  than  1 
percent  of  the  overall  GHG  emissions  of 
most  HD  pickups  and  vans.467  The 
effectiveness  of  oxidation  of  CH4  using 
a  three- wayor  diesel  oxidation  catalyst 
is  limited  by  the  activation  energy, 
which  tends  to  be  higher  where  the 
number  of  carbon  atoms  in  the 
hydrocarbon  molecule  is  low  and  thus 
CH4  is  very  stable.  At  this  time  we  are 
not  aware  of  any  technologies  beyond 
the  already  present  catalyst  systems 


467  n20  has  a  GWP  of  298  and  CH4  has  a  GWP 
of  34  according  to  the  1PCC  AR5. 


which  are  highly  effective  at  oxidizing 
most  hydrocarbon  species  for  gasoline 
and  diesel  fueled  engines  that  would 
further  lower  the  activation  energy 
across  the  catalyst  or  increase  the  energy 
content  of  the  exhaust  (without  further 
increasing  fuel  consumption  and  C02 
emissions)  to  further  reduce  CH4 
emissions  at  the  tailpipe.  The  CH4 
standard  remains  an  important  backstop 
to  prevent  future  increases  in  CH4 
emissions.  EPA  did  not  receive  adverse 
comments  regarding  the  proposal  to  not 
change  the  CH4  standard  for  HD  pickups 
and  vans. 

N20  is  emitted  from  gasoline  and 
diesel  vehicles  mainly  during  specific 
catalyst  temperature  conditions 
conducive  to  N20  formation.  The  0.05  g / 
mile  standard,  which  translates  to  a 
C02-equivalentva(ue  of  14.9  g/mile, 
ensures  that  systems  are  not  designed  in 
a  way  that  emphasizes  efficient  NOx 
control  while  allowing  the  formation  of 
significant  quantities  of  N20.  The  Phase 
1  N20  standard  of  0.05  g/mile  for 
pickups  and  vans  was  finalized 
knowing  that  it  is  more  stringent  than 
the  Phase  1  N20  engine  standard  of  0.10 
g/hp-hr, which  is  being  continued  for 
Phase  2,  as  discussed  in  Section  11.D.3. 
EPA  continues  to  believe  that  the  0.05 
g/mile  standard  provides  the  necessary 
assurance  that  N20  will  not  significantly 
increase,  given  the  mix  of  gasoline  and 
diesel  fueled  engines  in  this  market  and 
the  upcoming  implementation  of  the 
light-dutyand  heavy -duty(up  to  14,000 
lbs.  GVWR)  Tier  3  NOx  standards.  EPA 
knows  of  no  technologies  that  would 
lower  N20  emissions  beyond  the  control 
provided  by  the  precise  emissions 
control  systems  already  being 
implemented  to  meet  EPA’s  criteria 
pollutant  standards.  Therefore,  EPA 
continues  to  believe  the  0.05  g/mile  N20 
standard  remains  appropriate. 

The  California  Air  Resources  Board 
(CARB)  suggested  that  EPA  investigate 
the  feasibility  of  more  stringent  tailpipe 
standards.  EPA  may  consider  more 
stringent  standards  in  the  future  if  data 
is  available  to  support  adjustments  to 
the  standards  as  appropriate  and 
consistent  with  the  CAA,  but  we  repeat 
that  at  present  we  know  of  no  further 
emission  reduction  technologies  for 
either  N20  or  CH4. 

If  a  manufacturer  is  unable  to  meet 
the  N20  or  CH4  cap  standards,  the  EPA 
program  allows  the  manufacturer  to 
comply  using  C02  credits.  In  other 
words,  a  manufacturer  may  offset  any 
N20  or  CH4  emissions  above  the 
standard  by  taking  steps  to  further 
reduce  C02.  A  manufacturer  choosing 
this  option  would  use  GWPs  to  convert 
its  measured  N20  and  CH4  test  results 
that  are  in  excess  of  the  applicable 
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standards  into  C02eq  to  determine  the 
amount  of  C02  credits  required.  For 
example,  for  Phase  1 ,  a  manufacturer 
would  use  25  Mg  of  positive  C02  credits 
to  offset  1  Mg  of  negative  CH4  credits  or 
use  298  Mg  of  positive  C02  credits  to 
offset  1  Mg  of  negative  N20  credits.468 
By  using  the  GWP  of  N20  and  CH4,  the 
approach  recognizes  the  inter - 
correlation  of  these  compounds  in 
impacting  global  warming  and  is 
environmentally  neutral  for 
demonstrating  compliance  with  the 
individual  emissions  caps.  Because  fuel 
conversion  manufacturers  certifying 
under  40  CFR  part  85,  subpart  F,  do  not 
participate  in  ABT  programs,  EPA 
included  in  the  Phase  1  rule  a 
compliance  option  for  fuel  conversion 
manufacturers  to  comply  with  the  N20 
and  CH4  standards  that  is  similar  to  the 
credit  program  described  above.  See  76 
FR  57192.  The  compliance  option  will 
allow  conversion  manufacturers,  on  an 
individual  engine  family  basis,  to 
convert  C02  over  compliance  into  C02 
equivalents  (C02  eq)  of  N20  and/or  CH4 
that  can  be  subtracted  from  the  CH4  and 
N20  measured  values  to  demonstrate 
compliance  with  CH4  and/or  N20 
standards.  EPA  did  not  include  similar 
provisions  allowing  over  compliance 
with  the  N20  or  CH4  standards  to  serve 
as  a  means  to  generate  C02  credits 
because  the  Chi4  and  N20  standards  are 
cap  standards  representing  levels  that 
all  but  the  worst  vehicles  should  already 
be  well  below.  Allowing  credit 
generation  against  such  cap  standard 
would  provide  a  windfall  credit  without 
any  true  GHG  reduction.  As  proposed, 
EPA  is  maintaining  these  provisions  for 
Phase  2  as  they  provide  important 
flexibility  without  reducing  the  overall 
GHG  benefits  of  the  program. 

EPA  requested  comments  on  updating 
GWPs  used  in  the  calculation  of  credits 
discussed  above.  For  Phase  2,  EPA  is 
updating  the  GWP  for  methane  from  25 
to  34  based  on  IPCC  AR5.  Please  see  the 
full  discussion  of  this  issue  provided  in 
Sections  II. D  and  XI. D. 

CARB  suggested  that  EPA  consider 
eliminating  or  at  least  phasing  out  the 
useofC02  credits  in  lieu  of  compliance 
with  tailpipe  methane  standards.  In 
contrast,  NGVAmerica  strongly 
supported  extending  this  compliance 
option,  noting  that  the  ability  to  offset 
methane  (and  also  nitrous  oxide) 
emissions  with  C02  credits  is  critical  for 
new  natural  gas  engines  and  vehicles. 
Cummins  also  commented  in  support  of 
continuing  to  allow  the  use  of  C02- 
equivalent  credits  to  comply  with  N20 


468  iPCC  AR4  included  a  N20 GWP  of  298  and  a 
CH4  GWP  of  25.  These  factors  are  used  in  the  Phase 
1  rule  credits  calculations. 


and  CH4  standards.  Cummins 
commented  that  the  flexibility  has  been 
applied  by  various  manufacturers  in 
Phase  1  and  is  necessary  for  Phase  2. 
Review  of  MY  2014  certification  GHG 
data  confirmed  that  several 
manufacturers  utilized  this  Phase  1 
program  flexibility  for  either  N20  or  CH4 
debits  on  their  diesel  vehicles.  EPA 
continues  to  believe  this  flexibility  is 
appropriate  as  it  provides  important 
flexibility  to  manufacturers  in  an 
environmentally  neutral  manner. 

(b)  Air  Conditioning  Related  Emissions 

Air  conditioning  systems  contribute 
to  GHG  emissions  in  two  ways — direct 
emissions  through  refrigerant  leakage 
and  indirect  exhaust  emissions  due  to 
the  extra  load  on  the  vehicle’s  engine  to 
provide  power  to  the  air  conditioning 
system.  HFC  refrigerants,  which  are 
powerful  GHG  pollutants,  can  leak  from 
the  A/C  system.  This  includes  the  direct 
leakage  of  refrigerant  as  well  as  the 
subsequent  leakage  associated  with 
maintenanceand  servicing,  and  with 
disposal  at  the  end  of  the  vehicle’s 
life.469  Currently,  the  most  commonly 
used  refrigerant  in  automotive 
applications — R134a,  has  a  high  GWP. 
Due  to  the  high  GWP  of  R134a,  a  small 
leakage  of  the  refrigerant  has  a  much 
greater  global  warming  impact  than  a 
simi  iar  amount  of  emissions  of  C02  or 
other  mobile  source  GHGs. 

In  Phase  1,  EPA  finalized  low  leakage 
requirement  for  all  air  conditioning 
systems  installed  in  2014  model  year 
and  later  HDVs,  with  the  exception  of 
Class  2b-8  vocational  vehicles.  As 
discussed  in  Section  V.B.(2)(c),  EPA  is 
extending  leakage  standards  to 
vocational  vehicles  for  Phase  2.  For  air 
conditioning  systems  with  a  refrigerant 
capacity  greater  than  733  grams,  EPA 
finalized  a  leakage  standard  which  is  a 
“percent  refrigerant  leakage  per  year”  to 
assure  that  high -quality, low -leakage 
components  are  used  in  each  air 
conditioning  system  design.  EPA 
finalized  a  standard  of  1 .50  percent 
leakage  per  year  for  heavy -dutypickup 
trucks  and  vans  and  Claes  7  and  8 
tractors.  See  Section  II.E.5.  of  the  Phase 
1  Preamble  (76  FR  57194-57195)  for 
further  discussion  of  the  A/C  leakage 
standard.  The  leakage  standard 
continues  to  apply  for  Phase  2 
regardless  of  the  refrigerant  used  in  the 
A/C  system.  See  Section  I.F.  for  how  the 
Phase  2  program  handles  the  use  of 
alternative  refrigerants. 

In  addition  to  direct  emissions  from 
refrigerant  leakage,  air  conditioning 


469  The  U.S.  EPA  has  reclamation  requirements 
for  refrigerants  in  place  under  Title  VI  of  the  Clean 
Air  Act  See  40  CFR  part  82  Subpart  B. 


systems  create  indirect  exhaust 
emissions  due  to  the  extra  load  on  the 
vehicle’s  engine  to  provide  power  to  the 
air  conditioning  system.  These  indirect 
emissions  are  in  the  form  of  the 
additional  C02  emitted  from  the  engine 
when  A/C  is  being  used  due  to  the 
added  loads.  Unlike  direct  emissions 
which  tend  to  be  a  set  annual  leak  rate 
not  directly  tied  to  usage,  indirect 
emissions  are  fully  a  function  of  A/C 
usage.  These  indirect  C02  emissions  are 
associated  with  air  conditioner 
efficiency,  since  (as  just  noted)  air 
conditioners  create  load  on  the  engine. 
See  74  FR  49529.  In  Phase  1 ,  the 
agencies  did  not  set  air  conditioning 
efficiency  standards  for  vocational 
vehicles,  combination  tractors,  or  heavy- 
duty  pickup  trucks  and  vans.  The  C02 
emissions  due  to  air  conditioning 
systems  in  these  heavy -duty vehicles 
were  estimated  to  be  minimal  compared 
to  their  overall  emissions  of  C02.  76  FR 
57194-57196.  This  continues  to  be  the 
case.  For  this  reason,  EPA  did  not 
propose  and  is  not  establishing  A/C 
efficiency  standards  for  Phase  2.  This 
differs  from  light -duty  vehicles  where 
C02  emissions  related  to  A/C  systems 
can  be  a  significant  portion  of  overall 
vehicle  C02  emissions  and  EPA  has 
established  appropriate  standards  and 
test  procedures. 

AAPC and  Nissan  commented  that  the 
agencies  should  provide  A/C  efficiency 
credits  similar  to  those  included  in  the 
light-dutyvehicle  program.  AAPC  also 
commented  that  the  AC17  test,  included 
in  the  light-dutyvehicle  program  to 
confirm  A/C  system  performance, 
would  be  impractical  and  should  not  be 
required  for  heavy -duty  vehicles.  The 
agencies  did  not  propose  and  are  not 
adopting  A/C  efficiency  credits  for 
heavy -dutypickups  and  vans.  AAPC 
suggests  that  the  agencies  could  allow 
the  same  credits  as  are  available  in  the 
light-dutyvehicle  program  but  no  data 
is  provided  regarding  the 
appropriateness  of  the  credits.  The  EPA 
would  need  to  resolve  a  number  of  open 
issues  relating  to  environmental 
implications  of  A/C  efficiency  credits 
for  these  vehicles  (among  them, 
potential  credit  generation  rate,  whether 
credits  would  be  windfall,  implications 
for  the  standard  stringency)  before 
considering  adopting  an  A/C  efficiency 
credit  regime.  Also,  the  AC17  test  is  an 
integral  part  of  the  light-dutyvehicle 
program  serving  as  a  confirmation  that 
the  credits  are  based  on  actual 
performance  improvements.  EPA  does 
not  believe  that  it  would  be  appropriate 
to  provide  credits  based  only  on  the 
presumption  that  systems  similar  to 
those  used  in  light-dutytrucks  will 
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provide  the  same  improvements  in 
heavy-dutypickupsand  vans  with  no 
confirmation  through  testing. 

AAPC  also  recommended  that  EPA 
provide  credits  for  reduced  refrigerant 
leakage  and  alternative  refrigerant  usage 
similar  to  the  light-dutyvehicle 
program,  in  response,  as  discussed 
above  and  in  Section  I.F,  EPA  has 
established  standards  for  refrigerant 
leakage.  EPA  does  not  believe  that  it 
would  be  appropriate  to  provide  credits 
for  items  that  are  essentially  required. 
Providing  such  credits  without  an 
increase  in  total  program  stringency 
similar  to  the  light- dutyapproach  to  A / 
C  efficiency  and  refrigerant  leakage 
would  result  in  a  loss  of  program 
benefits. 

C.  Use  of  the  CAFE  Model  in  Heavy- 
Duty  Rulemaking 

NHTSA  developed  the  CAFE  model 
in  2002  to  support  the  2003  issuance  of 
CAFE  standards  for  MYs  2005-2007 
light  trucks.  NFiTSA  has  since 
significantly  expanded  and  refined  the 
model,  and  has  applied  the  model  to 
support  every  ensuing  CAFE  rulemaking 
for  both  light-dutyand  heavy -duty. For 
this  analysis,  the  model  was 
reconfigured  to  use  the  work  based 
attribute  metric  of  “work  factor5 ’ 
established  in  the  Phase  1  rule  instead 
of  the  light  duty  “footprint51  attribute 
metric. 

Past  analyses  conducted  using  the 
CAFE  model  have  been  subjected  to 
extensive  and  detailed  review  and 
comment,  much  of  which  has  informed 
the  model’s  expansion  and  refinement. 
NHTSA’s  use  of  the  model  wee 
considered  and  supported  in  Center  for 
Biological  Diversity  v.  National  Highway 
Traffic  Safety  Admin.,  538  F.3d  1172, 
1194  (9th  Cir.  2008).  For  further 
discussion  see  76  FR  57198,  and  the 
model  has  been  subjected  to  formal  peer 
review  and  review  by  the  General 
Accounting  Office  (GAO)  and  National 
Research  Council  (NRC).  NFiTSA  makes 
public  the  model,  source  code,  and — 
except  insofar  as  doing  so  will 
compromise  confidential  business 
information  (CBI)  manufacturers  have 
provided  to  NFITSA — all  model  inputs 
and  outputs  underlying  published 
rulemaking  analyses. 

Although  the  CAFE  model  can  also  be 
used  for  more  aggregated  analysis  (e.g., 
involving  “representative  vehicles,55 
single-yearsnapshots,  etc.),  NFITSA 
designed  the  model  with  a  view  toward 
(a)  detailed  simulation  of 
manufacturers5  potential  actions  given  a 
defined  set  of  standards,  followed  by  (b) 
calculation  of  resultant  impacts  and 
economic  costs  and  benefits.  The  model 
is  intended  to  describe  actions 


manufacturers  could  take  in  light  of 
defined  standards  and  other  input 
assumptions  and  estimates,  not  to 
predict  actions  manufacturers  will  take 
in  light  of  competing  product  and 
market  interests  (e.g.  engine  power, 
customer  features,  technology 
acceptance,  etc.). 

For  the  proposal,  the  agencies 
conducted  coordinated  and 
complementary  analyses  using  two 
analytical  methods  for  the  heavy-duty 
pickup  and  van  segment  by  employing 
both  NFiTSA’sCAFE  model  and  EPA5s 
MOVES  model.  The  agencies  used 
EPA5s  MOVES  model  to  estimate  fuel 
consumption  and  emissions  impacts  for 
tractor-traiiers(inc!uding  the  engine 
that  powers  the  tractor),  and  vocational 
vehicles  (including  the  engine  that 
powers  the  vehicle).  Additional 
calculations  were  performed  to 
determine  corresponding  monetized 
program  costs  and  benefits.  For  heavy- 
duty  pickups  and  vans,  the  agencies 
performed  complementary  analyses, 
which  we  refer  to  as  “Method  A55  and 
“Method  B.55 

For  the  final  rule,  NFITSA’s  Method  A 
uses  a  modified  version  of  the  CAFE 
model  developed  since  the  NPRM,  as 
well  as  accompanying  updates  to  CAFE 
model  inputs,  to  project  a  pathway  the 
industry  could  use  to  comply  with  each 
regulatory  alternative  and  the  estimated 
effects  on  fuel  consumption,  emissions, 
benefits  and  costs  were  industry  to  do 
so.  Method  A  is  presented  below  in 
Section  D  and  differs  from  the  Method 
A  analysis  provided  in  the  NPRM. 
NFITSA  considered  the  results  of  the 
Method  A  analysis  for  decision  making 
for  the  final  rule. 

EPA’s  Method  B  analysis  continues  to 
use  the  CAFE  model  and  inputs 
developed  for  the  NPRM  to  identify 
technology  pathways  the  industry  could 
potentially  use  to  comply  with  each 
regulatory  alternative,  along  with 
resultant  impacts  on  per  vehicle  costs 
should  that  compliance  path  be  utilized, 
and  the  MOVES  model  was  used  to 
calculate  corresponding  changes  in  total 
fuel  consumption  and  annual  emissions. 
The  results  are  presented  in  Section  E. 
Additional  calculations  were  performed 
to  determine  corresponding  monetized 
program  costs  and  benefits.  NFiTSA’s 
consideration  of  the  Method  A  analysis 
and  EPA’s  consideration  of  the  Method 
B  analysis  led  the  agencies  to  the  same 
conclusions  regarding  the  selection  of 
the  Phase  2  standards.  See  Sections  D 
and  E  for  additional  discussion  of  these 
two  methods  and  the  feasibility  of  the 
standards. 


(1 )  Overview  of  the  CAFE  Model 

As  a  starting  point,  the  model  makes 
use  of  an  input  file  defining  the  analysis 
fleet — that  is,  a  set  of  specific  vehicle 
models  (e.g.,  Ford  F250)  and  model 
configurations  (e.g..  Ford  F250  with  6.2- 
liter  V8  engine,  4WD,  and  6 -speed 
manual  transmission)  estimated  or 
assumed  to  be  produced  by  each 
manufacturer  in  each  model  year  to  be 
included  in  the  analysis.  The  analysis 
fleet  includes  key  engineering  attributes 
(e.g.,  curb  weight,  payload  and  towing 
capacities,  dimensions,  presence  of 
various  fuel  -savingtechnologies)  of  each 
vehicle  model,  engine,  and 
transmissions,  along  with  estimates  or 
assumptions  of  future  production 
volumes,  it  also  specifies  the  extent  to 
which  specific  vehicle  models  share 
engines,  transmissions,  and  vehicle 
platforms,  and  describes  each 
manufacturer’s  estimated  or  assumed 
product  cadence  (i.e.,  timing  for 
freshening  and  redesigning  different 
vehicles  and  platforms).  This  input  file 
also  specifies  a  payback  period  used  to 
estimate  the  potential  that  each 
manufacturer  might  apply  technology  to 
improve  fuel  economy  beyond  levels 
required  by  standards. 

A  second  input  file  to  the  model 
contains  a  variety  of  contextual 
estimates  and  assumptions.  Some  of 
these  inputs,  such  as  future  fuel  prices 
and  vehicle  survival  and  mileage 
accumulation  (versus  vehicle  age),  are 
relevant  to  estimating  manufacturers’ 
potential  application  of  fuel -saving 
technologies.  Some  others,  such  as  fuel 
density  and  carbon  content,  vehicular 
and  upstream  emission  factors,  the 
social  cost  of  carbon  dioxide  emissions, 
and  the  discount  rate,  are  relevant  to 
calculating  physical  and  economic 
impacts  of  manufacturers’  application  of 
fuel  -savingtechnologies. 

A  third  input  file  contains  estimates 
and  assumptions  regarding  the  future 
applicability,  availability,  efficacy,  and 
cost  of  various  fuel  -  savingtechnologies. 
Efficacy  is  expressed  in  terms  of  the 
percentage  reduction  in  fuel 
consumption,  cost  is  expressed  in 
dollars,  and  both  efficacy  and  cost  are 
expressed  on  an  incremental  basis  (i.e., 
estimates  for  more  advanced 
technologies  are  specified  as  increments 
beyond  less  advanced  technologies). 

The  input  file  also  includes  “synergy 
factors’5  used  to  make  adjustments 
accounting  for  the  potential  that  some 
combinations  of  technologies  may  result 
fuel  savings  or  costs  different  from  those 
indicated  by  incremental  values.  Thus, 
the  model  itself  does  not  evaluate  which 
technologies  will  be  available,  nor  does 
it  evaluate  how  effective  or  reliable  they 
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will  be.  The  technological  availability 
and  effectiveness  are  rather  predefined 
inputs  to  the  model  based  on  the 
agencies5  judgements  and  not  outputs 
from  the  model,  which  is  simply  a  tool 
for  calculating  the  effects  of  combining 
input  assumptions. 

Finally,  a  fourth  model  input  file 
specifies  standards  to  be  evaluated. 
Standards  are  defined  on  a  year -by -year 
basis  separately  for  each  regulatory  class 
(passenger  cars,  light  trucks,  and  heavy- 
duty  pickups  and  vans).  Regulatory 
alternatives  are  specified  as  discrete 
scenarios,  with  one  scenario  defining 
the  no-actionalternative  or  “baseline,55 
all  other  scenarios  defining  regulatory 
alternatives  to  be  evaluated  relative  to 
that  no-actionalternative. 

Given  these  inputs,  the  model 
estimates  each  manufacturer’s  potential 
year-by-yeaapplication  of  fuel -saving 
technologies  to  each  engine, 
transmission,  and  vehicle.  Subject  to  a 
range  of  engineering  and  planning- 
related  constraints  (e.g.,  secondary  axle 
disconnect  can’t  be  applied  to  2- wheel 
drive  vehicles,  many  major  technologies 
can  only  be  applied  practicably  as  part 
of  a  vehicle  redesign,  and  applied 
technologies  carry  forward  between 
model  years),  the  model  attempts  to 
apply  technology  to  each  manufacturer’s 
fleet  in  a  manner  that  minimizes 
“effective  costs”  (accounting,  in 
particular,  for  technology  costs  and 
avoided  fuel  outlays),  continuing  to  add 
improvements  as  long  as  doing  so  will 
help  toward  compliance  with  specified 
standards  or  will  produce  fuel  savings 
that  “pay  back”  at  least  as  quickly  as 
specified  in  the  input  file  mentioned 
above. 

After  estimating  the  extent  to  which 
each  manufacturer  might  add  fuel- 
saving  technologies  under  each 
specified  regulatory  alternative,  the 
model  calculates  a  range  of  physical 
impacts,  such  as  changes  in  highway 
travel  (i.e.,  VMT),  changes  in  fleetwide 
fuel  consumption,  changes  in  highway 
fatalities,  and  changes  in  vehicular  and 
upstream  greenhouse  gas  and  criteria 
pollutant  emissions.  The  model  also 
applies  a  variety  of  input  estimates  and 
assumptions  to  calculate  economic  costs 
and  benefits  to  vehicle  owners  and 
society,  based  on  these  physical 
impacts.  These  are  considered  Method 
A  results. 

Since  the  manufacturers  of  HD 
pickups  and  vans  generally  only  have 
one  basic  pickup  truck  and  van  with 
different  versions  ((i.e.,  different 
wheelbases,  cab  sizes,  two- wheel  drive, 
four- wheel  drive,  etc.)  there  exists  less 
flexibility  than  in  the  light-dutyfleet  to 
coordinate  model  improvements  over 
several  years.  As  such,  the  CAFE  model 


allows  changes  to  the  HD  pickups  and 
vans  to  meet  new  standards  according  to 
estimated  redesign  cycles  included  as  a 
model  input.  As  noted  above,  the 
opportunities  for  large -scalechanges 
(e.g.,  new  engines,  transmission,  vehicle 
body  and  mass)  thus  occur  less 
frequently  than  in  the  light-dutyfleet, 
typically  at  spans  of  eight  or  more  years 
for  this  analysis.  However, 
opportunities  for  gradual  improvements 
not  necessarily  linked  to  large  scale 
changes  can  occur  between  the  redesign 
cycles  (i.e.,  model  refresh).  Examples  of 
such  improvements  are  upgrades  to  an 
existing  vehicle  model’s  engine, 
transmission  and  aftertreatment 
systems. 

(2)  How  did  the  agencies  develop  the 
analysis  fleet  for  the  NPRM? 

As  discussed  above,  both  agencies 
used  a  version  of  NHTSA’s  CAFE 
modeling  system  to  estimate  technology 
costs  and  application  rates  under  each 
regulatory  alternative  considered.  The 
modeling  system  relies  on  many  inputs, 
including  an  analysis  fleet.  In  order  to 
estimate  the  impacts  of  potential 
standards,  it  is  necessary  to  estimate  the 
composition  of  the  future  vehicle  fleet. 
Doing  so  enables  estimation  of  the 
extent  to  which  each  manufacturer  may 
need  to  add  technology  in  response  to 
a  given  series  of  attribute- based 
standards,  accounting  for  the  mix  and 
fuel  consumption  of  vehicles  in  each 
manufacturer’s  regulated  fleet.  The 
agencies  create  an  analysis  fleet  in  order 
to  track  the  volumes  and  types  of  fuel 
economy  -  improvingand  C02 -reducing 
technologies  that  are  already  present  in 
the  existing  vehicle  fleet.  This  aspect  of 
the  analysis  fleet  helps  to  keep  the 
CAFE  model  from  adding  technologies 
to  vehicles  that  already  have  these 
technologies,  which  will  result  in 
“double  counting”  of  technologies’  costs 
and  benefits.  An  additional  step 
involved  projecting  the  fleet  sales  into 
MYs  2019-2030.  This  represents  the 
fleet  volumes  that  the  agencies  believe 
will  exist  in  MYs  2019-2030.  The 
following  presents  an  overview  of  the 
information  and  methods  applied  to 
develop  the  analysis  fleet,  and  some 
basic  characteristics  of  that  fleet. 

Most  of  the  information  about  the 
vehicles  that  make  up  the  2014  analysis 
fleet  (used  in  the  NPRM  and  Method  B 
of  this  FRM )  and  the  201 5  analysis  fleet 
(used  in  Method  A  of  this  FRM)  was 
gathered  from  the  2014  and  2015  Pre- 
Model  Year  Reports  submitted  to  EPA 
by  the  manufacturers  under  Phase  1  of 
Fuel  Efficiency  and  GHG  Emission 
Program  for  Medium -and  Heavy-Duty 
Trucks,  MYs  2014-2018.  The  major 
manufacturers  of  class  2b  and  class  3 


trucks  (Chrysler,  Ford  and  GM)  were 
asked  to  voluntarily  submit  updates  to 
their  Pre-  Model  Year  Reports.  The 
agencies  used  these  updated  data  in 
constructing  the  analysis  fleet  for  these 
manufacturers.  The  agencies  agreed  to 
treat  this  information  as  Confidential 
Business  Information  (CBI)  until  the 
publication  of  the  proposed  rule.  This 
information  can  be  made  public  at  this 
time  because  by  now  all  MY  2014  and 
MY  2015  vehicle  models  have  been 
produced,  which  makes  data  about  them 
essentially  public  information. 

In  addition  to  information  about  each 
vehicle,  the  agencies  need  additional 
information  about  the  fuel  economy - 
improving/C02  -  reducingtechnologies 
already  on  those  vehicles  in  order  to 
assess  how  much  and  which 
technologies  to  apply  to  determine  a 
path  toward  future  compliance.  To 
correctly  account  for  the  cost  and 
effectiveness  of  adding  technologies,  it 
is  necessary  to  know  the  technology 
penetration  in  the  existing  vehicle  fleet. 
Otherwise,  “double-counting”of 
technology  could  occur.  Thus,  in  their 
respective  analysis  fleets,  the  agencies 
augmented  this  information  with  data 
from  public  and  commercial  sources470 
that  include  more  complete  technology 
descriptions,  e.g.  for  specific  engines 
and  transmissions. 

The  resultant  analysis  fleets  are 
provided  in  detail  at  NHTSA’s  Website, 
along  with  all  other  inputs  to  and 
outputs  from  both  the  NPRM  and  the 
current  analysis.  The  agencies  invited 
but  did  not  receive  comment  on  this 
analysis. 

(a)  Vehicle  Redesign  Schedules  and 
Platforms 

Product  cadence  in  the  Class  2b  and 
3  pickup  market  has  historically  ranged 
from  7-9  years  between  major  redesigns. 
However,  due  to  increasing  competitive 
pressures  and  consumer  demands  the 
agency  anticipates  that  manufacturers 
will  generally  shift  to  shorter  design 
cycles  resembling  those  of  the  light  duty 
market.  Pickup  truck  manufacturers  in 
the  Class  2b  and  3  segments  are  shown 
to  adopt  redesign  cycles  of  six  years, 
allowing  two  redesigns  prior  to  the  end 
of  the  regulatory  period  in  2025. 

The  Class  2b  and  3  van  market  has 
changed  markedly  from  five  years  ago. 
Ford,  Nissan,  Ram  and  Daimler  have 
adopted  vans  of  “Euro  Van” 
appearance,  and  in  many  cases  now  use 
smaller  turbocharged  gasoline  or  diesel 
engines  in  the  place  of  larger,  natural ly- 
aspirated  V8s.  The  2014  and  2015 
model  years  used  in  this  analysis 


470  e.g.,  manufacturers’  Web  sites,  Wards 
Automotive. 
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represent  a  period  where  most 
manufacturers,  with  the  exception  of 
General  Motors,  have  recently 
introduced  a  completely  redesigned 
product  after  many  years.  The  van 
segment  has  historically  been  one  of  the 
slowest  to  be  redesigned  of  any  product 
segment,  with  some  products  going  two 
decades  or  more  between  redesigns. 

Due  to  new  entrants  in  the  field  and 
increased  competition,  the  agencies 
anticipate  that  most  manufacturers  will 
increase  the  pace  of  product  redesigns 
in  the  van  segment,  but  that  they  will 
continue  to  trail  other  segments.  The 
cycle  time  used  in  this  analysis  is 
approximately  ten  years  between  major 
redesigns,  allowing  manufacturers’  only 
one  major  redesign  during  the 
regulatory  period.  The  agencies  did  not 
receive  comment  on  this  anticipated 
product  design  cycle. 

Additional  detail  on  product  cadence 
assumptions  for  specific  manufacturers 
is  located  in  Chapter  10  of  the  Rl  A. 

(b)  Sales  Volume  Forecast 

Since  each  manufacturer’s  required 
average  fuel  consumption  and  GHG 
levels  are  sales- weigh tedaverages  of  the 
fuel  economy/GHG  targets  across  all 
model  offerings,  sales  volumes  play  a 
critical  role  in  estimating  that  burden. 
The  CAFE  model  requires  a  forecast  of 
sales  volumes,  at  the  vehicle  model  - 
variant  level,  in  order  to  simulate  the 


technology  application  necessary  for  a 
manufacturer  to  achieve  compliance  in 
each  model  year  for  which  outcomes  are 
simulated. 

As  stated  above,  the  agencies  relied 
on  the  pre- model -yeacom pi  iance 
submissions  from  manufacturers  to 
provide  sales  volumes  at  the  model 
level  based  on  the  level  of 
disaggregation  in  which  the  models 
appear  in  the  compliance  data. 

However,  the  agencies  only  use  these 
reported  volumes  without  adjustment 
for  the  reference  fleet  model  year  (MY 
2014  or  MY  2015).  For  all  future  model 
years,  we  combine  the  manufacturer 
submissions  with  sales  projections  from 
the  2014  (for  the  NPRM  and  Method  B 
of  the  FRM)  or  201 5  (for  Method  A  of 
the  FRM)  Annual  Energy  Outlook 
Reference  Case  and  IHS  Automotive  to 
determine  model  variant  level  sales 
volumes  in  future  years.471  The 
projected  sales  volumes  by  class  that 
appear  in  the  Annual  Energy  Outlook  as 
a  result  of  a  collection  of  assumptions 
about  economic  conditions,  demand  for 
commercial  miles  traveled,  and 
technology  migration  from  light-duty 
pickup  trucks  in  response  to  the 
concurrent  light-dutyCAFE/GHG 
standards.  These  are  shown  in  Chapter 
2  of  the  RIA. 

The  projection  of  total  sales  volumes 
for  the  Class  2b  and  3  market  segment 


was  based  on  the  total  volumes  in  the 
2014  AEO  Reference  Case  in  the  NPRM 
and  for  Method  B  of  this  FRM.  For  the 
purposes  of  this  analysis,  the  AEO2014 
calendar  year  volumes  have  been  used 
to  represent  the  corresponding  model - 
year  volumes.  While  AEO2014  provides 
enough  resolution  in  its  projections  to 
separate  the  volumes  for  the  Class  2b 
and  3  segments,  the  agencies  deferred  to 
the  vehicle  manufacturers  and  chose  to 
rely  on  the  relative  shares  present  in  the 
pre- model  -  yeacom pi  iance  data.  This 
methodology  remains  the  same  for  the 
Method  A  FRM  analysis,  but  we  have 
replaced  the  2014  AEO  reference  case 
with  the  2015  AEO  reference  case. 

The  relative  sales  share  by  vehicle 
type  (van  or  pickup  truck,  in  this  case) 
was  derived  from  a  sales  forecast  that 
the  agencies  purchased  from  IHS 
Automotive,  and  applied  to  the  total 
volumes  in  the  AEO2014  projection. 
Table  VI-3  shows  the  implied  shares  of 
the  total  new  2b/3  vehicle  market 
broken  down  by  manufacturer  and 
vehicle  type.  The  same  methodology 
was  applied  using  2015  IHS/Polk 
projections,  and  the  total  volumes  from 
the  AEO2015  projection  for  Method  A  of 
the  FRM.  The  results  of  the  2015-based 
projections  are  presented  in  the 
following  section  about  changes  made  to 
the  model  since  the  NPRM. 


Table  Vi-3— IHS  Automotive  Market  Share  Forecast  for  2b/3  Vehicles 


Manufacturer 

Style 

Model  year  market  share 

2015 

(%) 

2016 

(%) 

2017 

(%) 

2018 

(%) 

2019 

(%) 

2020 

(%) 

2021 

(%) 

Daimler  . 

Van . 

3 

3 

3 

3 

3 

3 

3 

Fiat  Chrysler  . 

Van . 

2 

2 

2 

2 

2 

2 

3 

Ford  . 

Van . 

16 

17 

17 

17 

18 

18 

18 

General  Motors  . 

Van . 

12 

12 

11 

12 

13 

13 

13 

Nissan  . 

Van . 

2 

2 

2 

2 

2 

2 

2 

Daimler  . 

Pickup  . 

0 

0 

0 

0 

0 

0 

0 

Fiat  Chrysler  . 

Pickup  . 

14 

14 

14 

14 

11 

12 

12 

Ford  . 

Pickup  . 

28 

27 

30 

30 

30 

27 

26 

General  Motors  . 

Pickup  . 

23 

23 

21 

21 

21 

22 

23 

Nissan  . 

Pickup  . 

0 

0 

0 

0 

0 

0 

0 

Within  those  broadly  defined  market 
shares,  volumes  at  the  manufacturer/ 
model  -variantlevel  were  constructed  by 
applying  the  model  -  variant’sshare  of 
manufacturer  sales  in  the  pre- model - 
year  compliance  data  for  the  relevant 
vehicle  style,  and  multiplied  by  the  total 
volume  estimated  for  that  manufacturer 
and  that  style. 

After  building  out  a  set  of  initial 
future  sales  volumes  based  on  the 
sources  described  above,  the  agencies 


471  Tables  from  AEO’s  forecast  are  available  at 
http://www.eia .gov/oiaf/aeo/tabiebrowser/.  The 


attempted  to  incorporate  new 
information  about  changes  in  sales  mix 
that  are  not  captured  by  either  the 
existing  sales  forecasts  or  the  simulated 
technology  changes  in  vehicle 
platforms.  In  particular,  Ford  has 
announced  intentions  to  phase  out  their 
existing  Econoline  vans,  gradually 
shifting  volumes  to  the  new  T ransit 
platform  for  some  model  variants 
(notably  chassis  cabs  and  cutaways 


agencies  also  made  use  of  the  IHS  Automotive  Light 
Vehicle  Production  Forecast  (August  2014). 


variants)  and  eliminating  offerings 
outright  for  complete  Econoline  vans  as 
early  as  model  year  2015.  In  the  case  of 
complete  Econoline  vans,  the  volumes 
for  those  vehicles  were  allocated  to  MY 
2015  Transit  vehicles  based  on 
assumptions  about  likely  production 
splits  for  the  powertrains  of  the  new 
Transit  platform.  The  volumes  for 
complete  Econoline  vans  were  shifted  at 
ratios  of  50  percent,  35  percent,  and  15 
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percent  for  3.7  L,  3.5  L  Eco- boost, and 
3.2  L  diesei,  respectively.  Within  each 
powertrain,  sales  were  allocated  based 
on  the  percentage  shares  present  in  the 
pre-model-yeacompliance  data.  The 
chassis  cab  and  cutaway  variants  of  the 
Econolines  were  phased  out  linearly 
between  MY  2015  and  MY  2020,  at 
which  time  the  Econolines  cease  to  exist 
in  any  form  and  all  corresponding 
volume  resides  with  the  Transits. 

(3)  Other  Analysis  Inputs 

In  addition  to  the  inputs  summarized 
above,  the  analysis  of  potential 
standards  for  HD  pickups  and  vans 
makes  use  of  a  range  of  other  estimates 
and  assumptions  specified  as  inputs  to 
the  CAFE  modeling  system.  Some 
significant  inputs  (e.g.,  estimates  of 
future  fuel  prices)  also  applicable  to 
other  MDHD  segments  are  discussed 
below  in  Section  IX.  Others  more 
specific  to  the  analysis  of  HD  pickups 
and  vans  are  as  follows: 

(a)  Vehicle  Survival  and  Mileage 
Accumulation 

The  analysis  estimates  the  travel,  fuel 
consumption,  and  emissions  over  the 
useful  lives  of  vehicles  produced  during 
model  years  2014-2030.  Doing  so 
requires  initial  estimates  of  these 
vehicles’  survival  rates  (i.e.,  shares 
expected  to  remain  in  service)  and 
mileage  accumulation  rates  (i.e., 
anticipated  annual  travel  by  vehicles 
remaining  in  service),  both  as  a  function 
of  vehicle  vintage  (i.e.,  age).  These 
estimates  are  based  on  an  empirical 
analysis  of  changes  in  the  fleet  of 
registered  vehicles  over  time  from  HIS / 
Polk  data,  in  the  case  of  survival  rates. 
The  NPRM  and  Method  A  of  the  FRM 
use  data  collected  as  part  of  the  last 
Vehicle  in  Use  Survey  (the  2002  V1US) 
for  the  mileage  accumulation  schedule. 
Method  A  of  the  FRM  uses  mileage 
accumulation  schedules  from  2014 
Polk/IHS  odometer  reading  data.  The 
changes  to  the  VMT  schedules  for 
Method  A  of  the  current  analysis  are 
further  described  below  in  the  Method 
A  FRM  specific  changes. 

(b)  Rebound  Effect 

Expressed  as  an  elasticity  of  mileage 
accumulation  with  respect  to  the  fuel 
cost  per  mile  of  operation,  the  agencies 
have  applied  a  rebound  effect  of  10 
percent  for  today’s  analysis.  Other 
rebound  effects  are  considered  in 
sensitivity  analyses  in  Sections  D. 

(c)  On -Road “Gap” 

The  model  was  run  with  a  20  percent 
adjustment  to  reflect  differences 
between  on-roadand  laboratory 
performance. 


(d)  Fleet  Population  Profile 

Though  not  reported  here,  cumulative 
fuel  consumption  and  C02  emissions 
are  presented  in  the  accompanying  EIS, 
and  these  calculations  utilize  estimates 
of  the  numbers  of  vehicles  produced  in 
each  model  year  remaining  in  service  in 
calendar  year  2014.  The  initial  age 
distribution  of  the  registered  vehicle 
population  in  2014  is  based  on  vehicle 
registration  data  acquired  by  NHTSA 
from  R.L.  Polk  Company.  For  Method  A, 
these  values  were  updated  to  reflect 
newer  data  acquired  by  NHTSA  from 
Polk. 

(e)  Past  Fuel  Consumption  Levels 

Though  not  reported  here,  cumulative 
fuel  consumption  and  C02  emissions 
are  presented  in  the  accompanying  EIS, 
and  these  calculations  require  estimates 
of  the  performance  of  vehicles  produced 
prior  to  model  year  2014.  Consistent 
with  AEO  2014,  the  model  was  run  with 
the  assumption  that  gasoline  and  diesel 
HD  pickups  and  vans  averaged  14.9  mpg 
and  18.6  mpg,  respectively,  with 
gasoline  versions  averaging  about  48 
percent  of  production.  For  Method  A, 
these  values  were  updated  to  reflect 
AEO2015,  such  that  gasoline  and  diesel 
versions  were  projected  to  average  16.0 
mpg  and  20.0  mpg,  respectively. 

(f)  Long-TermFuel  Consumption  Levels 

Though  not  reported  here,  longer-term 
estimates  of  fuel  consumption  and 
emissions  are  presented  in  the 
accompanying  EIS.  These  estimates 
include  calculations  involving  vehicle 
produced  after  MY  2030  and,  consistent 
with  AEO  2014,  the  model  was  run  with 
the  assumption  that  fuel  consumption 
and  C02  emission  levels  will  continue 
to  decline  at  0.05  percent  annually 
(compounded)  after  MY  2030. 

(g)  Payback  Period 

To  estimate  in  what  sequence  and  to 
what  degree  manufacturers  might  add 
fuel-savingtechnologies  to  their 
respective  fleets,  the  CAFE  model 
iteratively  ranks  remaining 
opportunities  (i.e.,  applications  of 
specific  technologies  to  specific 
vehicles)  in  terms  of  effective  cost, 
primary  components  of  which  are  the 
technology  cost  and  the  avoided  fuel 
outlays,  attempting  to  minimize 
effective  costs  incurred.472  Depending 
on  inputs,  the  model  also  assumes 
manufacturers  may  improve  fuel 
consumption  beyond  requirements 
insofar  as  doing  so  will  involve 
applications  of  technology  at  negative 
effective  cost — i.e.,  technology 


472  Volpe  CAFE  Modei,  availabie  at  http:// 
www.  n  htsa.gov/fuel-econ  omy. 


application  for  which  buyers’  up-front 
costs  are  quickly  paid  back  through 
avoided  fuel  outlays.  This  calculation 
includes  only  fuel  outlays  occurring 
within  a  specified  payback  period.  For 
both  Method  A  and  Method  B,  a 
payback  period  of  6  months  was  applied 
for  the  dynamic  baseline  case,  or 
Alternative  1b.  Thus,  for  example,  a 
manufacturer  already  in  compliance 
with  standards  is  projected  to  apply  a 
fuel  consumption  improvement 
projected  to  cost  $250  (i.e.,  as  a  cost  that 
could  be  charged  to  the  buyer  at  normal 
profit  to  the  manufacturer)  and  reduce 
fuel  costs  by  $500  in  the  first  year  of 
vehicle  operation.  The  agencies  have 
conducted  the  same  analysis  applying  a 
payback  period  of  0  months  for  the  flat 
baseline  case,  or  Alternative  la.  For 
Method  A,  Alternative  1b  is  the  primary 
analysis,  and  Alternative  la  is  one  of  a 
range  of  cases  included  in  the 
sensitivity  analysis. 

(h)  Civil  Penalties  in  the  NHTSA 
Analysis 

EPCA  and  EISA  require  that  a 
manufacturer  pay  civil  penalties  if  it 
does  not  have  enough  credits  to  cover  a 
shortfall  with  one  or  both  of  the  light- 
duty  CAFE  standards  in  a  model  year. 
While  these  provisions  do  not  apply  to 
HD  pickups  and  vans,  at  this  time,  the 
CAFE  model  will  show  civil  penalties 
owed  in  cases  where  available 
technologies  and  credits  are  estimated 
to  be  insufficient  for  a  manufacturer  to 
achieve  compliance  with  a  standard. 
These  model- report edesti mates  have 
been  excluded  from  this  analysis.  For 
Method  A,  this  aspect  of  the  model  has 
been  modified  to  also  exclude  from  the 
calculation  of  “effective  cost”  used  to 
select  among  available  options  to  add 
specific  technologies  to  specific 
vehicles. 

(i)  Coefficients  for  Fatality  Calculations 

Both  the  NPRM  and  the  current 
analysis  consider  the  potential  effects 
on  crash  safety  of  the  technologies 
manufacturers  may  apply  to  their 
vehicles  to  meet  each  of  the  regulatory 
alternatives.  NHTSA  research  has 
shown  that  vehicle  mass  reduction 
affects  overall  societal  fatalities 
associated  with  crashes473  and,  most 
relevant  to  this  rule,  mass  reduction  in 
heavier  light-and  medium-duty 
vehicles  has  an  overall  beneficial  effect 
on  societal  fatalities.  Reducing  the  mass 
of  a  heavier  vehicle  involved  in  a  crash 
with  another  vehicle(s)  makes  it  less 


473  U.S.  DOT/NHTSA,  Relationships  Between 
Fatality  Risk  Mass  and  Footprint  in  MY  2000-2007 
PC  and  LTVs,  ID:  NHTSA-201 0-01 31 -0336,  Posted 
August  21,  2012. 
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likely  there  will  be  fatalities  among  the 
occupants  of  the  other  vehicles.  In 
addition  to  the  effects  of  mass 
reduction,  the  analysis  anticipates  that 
these  standards,  by  reducing  the  cost  of 
driving  HD  pickups  and  vans,  will  lead 
to  increased  travel  by  these  vehicles 
and,  therefore,  more  crashes  involving 
these  vehicles.  The  Method  B  analysis 
considers  overall  impacts  considering 
both  of  these  factors,  using  a 
methodology  similar  to  NHTSA ’s 
analyses  for  the  MYs  2017-2025  CAFE 
and  GHG  emission  standards. 

The  Method  B  analysis  includes 
estimates  of  the  extent  to  which  HD 
pickups  and  vans  produced  during  MYs 
2014-2030  may  be  involved  in  fatal 
crashes,  considering  the  mass,  survival, 
and  mileage  accumulation  of  these 
vehicles,  taking  into  account  changes  in 
mass  and  mileage  accumulation  under 
each  regulatory  alternative.  These 
calculations  make  use  of  the  same 
coefficients  applied  to  light  trucks  in  the 
MYs  2017-2025  CAFE  rulemaking 
analysis.  Baseline  rates  of  involvement 
in  fatal  crashes  are  13.03  and  13.24 
fatalities  per  billion  miles  for  vehicles 
with  initial  curb  weights  above  and 
below  4,594  lbs,  respectively. 
Considering  that  the  data  underlying  the 
corresponding  statistical  analysis 
included  observations  through  calendar 
year  2010,  these  rates  are  reduced  by  9.6 
percent  to  account  for  subsequent 
impacts  of  recent  Federal  Motor  Vehicle 
Safety  Standards  (FM VSS)  and 
anticipated  behavioral  changes  (e.g., 
continued  increases  in  seat  belt  use). 

For  vehicles  above  4,594  lbs — i.e.,  the 
majority  of  the  HD  pickup  and  van 
fleet — mass  reduction  is  estimated  to 
reduce  the  net  incidence  of  highway 
fatalities  by  0.34  percent  per  100  lbs.  of 
removed  curb  weight.  For  the  few  HD 
pickups  and  vans  below  4,594  lbs,  mass 
reduction  is  estimated  to  increase  the 
net  incidence  of  highway  fatalities  by 
0.52  percent  per  100  lbs.  Consistent 
with  DOT  guidance,  the  social  cost  of 
highway  fatalities  is  estimated  using  a 
value  of  statistical  I  ife  (VSL)  of  $9.36m 
in  2014,  increasing  thereafter  at  1.18 
percent  annually. 

The  Method  A  analysis  uses  the  same 
methodology  as  described  above,  but 
applies  coefficients  that  have  been 
updated  to  reflect  more  current  data, 
updated  statistical  analysis  by  NHTSA 
staff,  and  updated  DOT  guidance 
regarding  the  VSL.  Baseline  rates  of 
involvement  in  fatal  crashes  are  16.06 
and  14.35  fatalities  per  billion  miles  for 
pickups  and  vans  with  initial  curb 
weights  above  and  below  4,947  lbs, 
respectively.  Considering  that  the  data 
underlying  the  corresponding  statistical 
analysis  included  observations  through 


calendar  year  2012,  these  rates  are 
reduced  by  9.6  percent  to  account  for 
subsequent  impacts  of  recent  Federal 
Motor  Vehicle  Safety  Standards 
(FM VSS)  and  anticipated  behavioral 
changes  (e.g.,  continued  increases  in 
seat  belt  use).  For  vehicles  above  4,947 
lbs — i.e.,  the  majority  of  the  HD  pickup 
and  van  fleet — mass  reduction  is 
estimated  to  reduce  the  net  incidence  of 
highway  fatalities  by  0.72  percent  per 
100  lbs.  of  removed  curb  weight.  For  HD 
pickups  and  vans  below  4,947  lbs 
(accounting  for  any  applied  mass 
reduction),  mass  reduction  is  estimated 
to  reduce  the  net  incidence  of  highway 
fatalities  by  0.10  percent  per  100  lbs. 
Consistent  with  DOT  guidance,  the 
social  cost  of  highway  fatalities  is 
estimated  using  a  value  of  statistical  life 
(VSL)  of  $9.4m  from  2015  forward. 

(j)  Compliance  Credit  Provisions 

Today’sanalysis  accounts  for  the 
potential  to  over  comply  with  standards 
and  thereby  earn  compliance  credits, 
applying  these  credits  to  ensuring 
compliance  requirements.  In  doing  so, 
the  agencies  treat  any  unused  carried  - 
forward  credits  as  expiring  after  five 
model  years,  consistent  with  current 
and  standards.  For  today’s  analysis,  the 
agencies  are  not  estimating  the  potential 
to  “borrow” — i.e.,  to  carry  credits  back 
to  past  model  years. 

(k)  Emission  Factors 

While  CAFE  model  calculates 
vehicular  C02  emissions  directly  on  a 
per-gallonbasis  using  fuel  consumption 
and  fuel  properties  (density  and  carbon 
content),  the  model  calculates  emissions 
of  other  pollutants  (methane,  nitrogen 
oxides,  ozone  precursors,  carbon 
monoxide,  sulfur  dioxide,  particulate 
matter,  and  air  toxics)  on  a  per- mile 
basis,  in  doing  so,  the  Method  A 
analysis  used  corresponding  emission 
factors  estimated  using  EPA’s  MOVES 
model.474  To  estimate  emissions 
(including  C02)  from  upstream 
processes  involved  in  producing, 
distributing,  and  delivering  fuel, 

NHTSA  has  applied  emission  factors — 
all  specified  on  a  gram  per  gallon 
basis — derived  from  Argonne  National 
Laboratory’s  GREET  model.475 

(l)  Refueling  Time  Benefits 

To  estimate  the  value  of  time  savings 
associated  with  vehicle  refueling,  the 
Method  A  analysis  used  estimates  that 


474  EPA  MOVES  model  available  at  http:// 
www3.epa.gov/otaq/modeis/moves/index. htm  (last 
accessed  Feb  23,  2015). 

475  GREET  (Green house  Gases,  Regulated 
Emissions,  and  Energy  Use  in  Transportation) 
Model,  Argonne  National  Laboratory,  https:// 
greet.es.ani.gov/. 


an  average  refueling  event  involves 
refilling  60  percent  of  the  tank’s 
capacity  over  the  course  of  3.5  minutes, 
at  an  hourly  cost  of  $27.22. 

(m)  External  Costs  of  T ravel 

Changes  in  vehicle  travel  will  entail 
economic  externalities.  To  estimate 
these  costs,  the  Method  A  analysis  used 
estimates  that  congestion  - , crash  -  ,and 
noise- relatedexternalities  will  total 
5.10/mi.,  2.80/mi.,  and  0.10/mi., 
respectively. 

(n)  Ownership  and  Operating  Costs 

Method  A  results  predict  that  the  total 
cost  of  vehicle  ownership  and  operation 
will  change  not  just  due  to  changes  in 
vehicle  price  and  fuel  outlays,  but  also 
due  to  some  other  costs  likely  to  vary 
with  vehicle  price.  To  estimate  these 
costs,  NHTSA  has  applied  factors  of  5.5 
percent  (of  price)  for  taxes  and  fees,  15.3 
percent  for  financing,  19.2  percent  for 
insurance,  1.9  percent  for  relative  value 
loss.  The  Method  A  analysis  also 
estimates  that  average  vehicle  resale 
value  will  increase  by  25  percent  of  any 
increase  in  new  vehicle  price. 

(4)  What  Technologies  Did  the  Agencies 
Consider 

The  agencies  considered  over  35 
vehicle  technologies  that  manufacturers 
could  use  to  improve  the  fuel 
consumption  and  reduce  C02  emissions 
of  their  vehicles  during  MYs  2021-2027. 
The  majority  of  the  technologies 
described  in  this  section  are  readily 
available,  well  known  and  proven  in 
other  vehicle  sectors,  and  could  be 
incorporated  into  vehicles  once 
production  decisions  are  made.  Other 
technologies  considered  may  not 
currently  be  in  production,  but  are 
beyond  the  research  phase  and  under 
development,  and  are  expected  to  be  in 
production  in  highway  vehicles  over  the 
next  few  years.  These  are  technologies 
that  are  capable  of  achieving  significant 
improvements  in  fuel  economy  and 
reductions  in  C02  emissions,  at 
reasonable  costs.  The  agencies  did  not 
consider  technologies  in  the  research 
stage  because  there  is  insufficient  time 
for  such  technologies  to  move  from 
research  to  production  during  the  model 
years  covered  by  this  final  action. 

The  technologies  considered  in  the 
agencies’  analysis  are  briefly  described 
below.  They  fall  into  five  broad 
categories:  Engine  technologies, 
transmission  technologies,  vehicle 
tech  nolog  ies,  electri  ficat  ion/accessory 
technologies,  and  hybrid  technologies. 

In  this  class  of  trucks  and  vans,  diesel 
engines  are  installed  in  about  half  of  all 
vehicles.  The  buyer’s  decision  to 
purchase  a  diesel  versus  gasoline  engine 
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depends  on  several  factors  including 
initial  purchase  price,  fuel  operating 
costs,  durability,  towing  capability  and 
payload  capacity  amongst  other  reasons. 
As  discussed  in  VLB.  above,  the 
agencies  generally  prefer  to  set 
standards  that  do  not  distinguish 
between  fuel  types  where  technological 
or  market- based reaso ns  do  not  strongly 
argue  otherwise.  However,  as  with 
Phase  1 ,  we  continue  to  believe  that 
fundamental  differences  between  spark 
ignition  and  compression  ignition 
engines  warrant  unique  fuel  standards, 
which  is  also  important  in  ensuring  that 
our  program  maintains  product  choices 
available  to  vehicle  buyers.  Therefore, 
as  discussed  in  Section  B.1,  we  are 
maintaining  separate  standards  for 
gasoline  and  diesel  vehicles,  in  the 
context  of  our  technology  discussion  for 
heavy -dutypickups  and  vans,  we  are 
treating  gasoline  and  diesel  engines 
separately  so  each  has  a  set  of  baseline 
technologies.  We  discuss  performance 
improvements  in  terms  of  changes  to 
those  baseline  engines.  Our  cost  and 
inventory  estimates  contained 
elsewhere  reflect  the  current  fleet 
baseline  with  an  appropriate  mix  of 
gasoline  and  diesel  engines.  Note  that 
we  are  not  basing  these  standards  on  a 
targeted  switch  in  the  mix  of  diesel  and 
gasoline  vehicles.  We  believe  our 
standards  require  similar  levels  of 
technology  development  and  cost  for 
both  diesel  and  gasoline  vehicles.  Hence 
the  program  is  not  intended  to  force,  nor 
discourage,  changes  in  a  manufacturer’s 
fleet  mix  between  gasoline  and  diesel 
vehicles. 

The  following  contains  a  description 
of  technologies  the  agencies  considered 
as  potentially  available  in  the  rule 
timeframe,  and  hence,  having  potential 
to  be  part  of  a  compliance  pathway  for 
these  vehicles.  Additionally,  the 
agencies  did  not  receive  any  comments 
indicating  that  the  technology 
effectiveness  estimates  used  in  the 
determination  of  potential  reductions  in 
GHGsand  fuel  consumption  are  not 
representative  of  the  expected  ranges  for 
expected  duty  cycles. 

(a)  Engine  Technologies 

The  agencies  reviewed  the  engine 
technology  estimates  used  in  the  2017- 
2025  I ight -  dutyruie,  the  2014-2018 
heavy-dutyrule,  and  the  2015  NHTSA 
Technology  Study.  In  doing  so  the 
agencies  reconsidered  all  available 
sources  and  updated  the  estimates  as 
appropriate.  The  section  below 
describes  both  diesel  and  gasoline 
engine  technologies  considered  for  this 
program. 


(i)  Low  Friction  Lubricants 

One  of  the  most  basic  methods  of 
reducing  fuel  consumption  in  both 
gasoline  and  diesel  engines  is  the  use  of 
lower  viscosity  engine  lubricants.  More 
advanced  multi  -viscosity  engine  oils  are 
available  today  with  improved 
performance  in  a  wider  temperature 
band  and  with  better  lubricating 
properties.  This  can  be  accomplished  by 
changes  to  the  oil  base  stock  (e.g., 
switching  engine  lubricants  from  a 
Group  1  base  oils  to  lower-friction, lower 
viscosity  Group  111  synthetic)  and 
through  changes  to  lubricant  additive 
packages  (e.g.,  friction  modifiers  and 
viscosity  improvers).  The  use  of  5W-30 
motor  oil  is  now  widespread  and  auto 
manufacturers  are  introducing  the  use  of 
even  lower  viscosity  oils,  such  as  5W- 
20  and  0W-20,  to  improve  cold -flow 
properties  and  reduce  cold  start  friction. 
However,  in  some  cases,  changes  to  the 
crankshaft,  rod  and  main  bearings  and 
changes  to  the  mechanical  tolerances  of 
engine  components  may  be  required.  In 
all  cases,  durability  testing  will  be 
required  to  ensure  that  durability  is  not 
compromised.  The  shift  to  lower 
viscosity  and  lower  friction  lubricants 
will  also  improve  the  effectiveness  of 
valvetrain  technologies  such  as  cylinder 
deactivation,  which  rely  on  a  minimum 
oil  temperature  (viscosity)  for  operation. 

(ii)  Engine  Friction  Reduction 

In  addition  to  low  friction  lubricants, 
manufacturers  can  also  reduce  friction 
and  improve  fuel  consumption  by 
improving  the  design  of  both  diesel  and 
gasoline  engine  components  and 
subsystems.  Approximately  10  percent 
of  the  energy  consumed  by  a  vehicle  is 
lost  to  friction,  and  just  over  half  is  due 
to  frictional  losses  within  the  engine.476 
Examples  include  improvements  in  low- 
tension  piston  rings,  piston  skirt  design, 
roller  cam  followers,  improved 
crankshaft  design  and  bearings,  material 
coatings,  material  substitution,  more 
optimal  thermal  management,  and 
piston  and  cylinder  surface  treatments. 
Additionally,  as  computer-aided 
modeling  software  continues  to 
improve,  more  opportunities  for 
evolutionary  friction  reductions  may 
become  available.  All  reciprocating  and 
rotating  components  in  the  engine  are 
potential  candidates  for  friction 


476  “Impact  of  Friction  Reduction  Technoiogies 
on  Fuel  Economy,”  Fenske,  G.  Presented  at  the 
March  2009  Chicago  Chapter  Meeting  of  the 
‘Society  of  TriboSogists  and  Lubricated  Engineers’ 
Meeting,  March  18th,  2009.  Available  at:  http:// 
www.  chicagostle.  org/program/2008-2009/ 
impact%20of%20Friction  %20Reduction  %20 
Technologies  %  20on  %20Fuel  %  20Economy  %20- 
%20with  %20VGs%20removed.pdf  (last  accessed 
July  9,  2009). 


reduction,  and  minute  improvements  in 
several  components  can  add  up  to  a 
measurable  fuel  efficiency 
improvement. 

(iii)  Engine  Parasitic  Demand  Reduction 

In  addition  to  physical  engine  friction 
reduction,  manufacturers  can  reduce  the 
mechanical  load  on  the  engine  from 
parasitics,  such  as  oil,  fuel,  and  coolant 
pumps.  The  high -pressu refuel  pumps 
of  direct- injectiongasoline  and  diesel 
engines  have  particularly  high  demand. 
Example  improvements  include  variable 
speed  or  variable  displacement  water 
pumps,  variable  displacement  oil 
pumps,  more  efficient  high  pressure  fuel 
pumps,  valvetrain  upgrades  and 
shutting  off  piston  cooling  when  not 
needed. 

(iv)  Coupled  Cam  Phasing 

Valvetrains  with  coupled  (or 
coordinated)  cam  phasing  can  modify 
the  timing  of  both  the  inlet  valves  and 
the  exhaust  valves  an  equal  amount  by 
phasing  the  camshaft  of  an  overhead 
valve  engine.477  For  overhead  valve 
engines,  which  have  only  one  camshaft 
to  actuate  both  inlet  and  exhaust  valves, 
couple  cam  phasing  is  the  only  variable 
valve  timing  (VVT)  implementation 
option  available  and  requires  only  one 
cam  phaser.478  We  also  considered 
variable  valve  lift  (VVL),  which  alters 
the  intake  valve  lift  in  order  to  reduce 
pumping  losses  and  more  efficiently 
ingest  air. 

(v)  Cylinder  Deactivation 

in  conventional  spark- ignitedengines 
throttling  the  airflow  controls  engine 
torque  output.  At  partial  loads, 
efficiency  can  be  improved  by  using 
cylinder  deactivation  instead  of 
throttling.  Cylinder  deactivation  can 
improve  engine  efficiency  by  disabling 
or  deactivating  (usually)  half  of  the 
cylinders  when  the  load  is  less  than  half 
of  the  engine’s  total  torque  capability — 
the  valves  are  kept  closed,  and  no  fuel 
is  injected — as  a  result,  the  trapped  air 
within  the  deactivated  cylinders  is 
simply  compressed  and  expanded  as  an 
air  spring,  with  reduced  friction  and 


477  Although  coupie  cam  phasing  appears  only  in 
the  single  overhead  cam  and  overhead  valve 
branches  of  the  decision  tree,  it  is  noted  that  a 
single  phaser  with  a  secondary  chain  drive  would 
allow  couple  cam  phasing  to  be  applied  to  direct 
overhead  cam  engines.  Since  this  would  potentially 
be  adopted  on  a  limited  number  of  direct  overhead 
cam  engines  NHTSA  did  not  include  it  in  that 
branch  of  the  decision  tree. 

478  it  is  also  noted  that  coaxial  camshaft 
developments  would  allow  other  variable  valve 
timing  options  to  be  applied  to  overhead  valve 
engines.  However,  since  they  would  potentially  be 
adopted  on  a  limited  number  of  overhead  valve 
engines,  NHTSA  did  not  include  them  in  the 
decision  tree. 
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heat  losses.  The  active  cylinders 
combust  at  almost  double  the  load 
required  if  all  of  the  cylinders  were 
operating.  Pumping  losses  are 
significantly  reduced  as  long  as  the 
engine  is  operated  in  this  “part- 
cylinder”  mode. 

Cylinder  deactivation  control  strategy 
relies  on  setting  maximum  manifold 
absolute  pressures  or  predicted  torque 
within  a  range  in  which  it  can 
deactivate  the  cylinders.  Noise  and 
vibration  issues  reduce  the  operating 
range  to  which  cylinder  deactivation  is 
allowed,  although  manufacturers  are 
exploring  vehicle  changes  that  enable 
increasing  the  amount  of  time  that 
cylinder  deactivation  might  be  suitable. 
Some  manufacturers  may  choose  to 
adopt  active  engine  mounts  and/or 
active  noise  cancellations  systems  to 
address  Noise  Vibration  and  Harshness 
(NVH)  concerns  and  to  allow  a  greater 
operating  range  of  activation. 

Cylinder  deactivation  has  seen  a 
recent  resurgence  thanks  to  better 
valvetrain  designs  and  engine  controls. 
General  Motors  and  Fiat  Chrysler  have 
incorporated  cylinder  deactivation 
across  a  substantial  portion  of  their  V8- 
powered  lineups,  including  some  heavy 
duty  applications. 

(vi)  Stoichiometric  Gasoline  Direct 
injection 

SGDI  engines  inject  fuel  at  high 
pressure  directly  into  the  combustion 
chamber  (rather  than  the  intake  port  in 
port  fuel  injection).  SGDI  requires 
changes  to  the  injector  design,  an 
additional  high  pressure  fuel  pump, 
new  fuel  rails  to  handle  the  higher  fuel 
pressures  and  changes  to  the  cylinder 
head  and  piston  crown  design.  Direct 
injection  of  the  fuel  into  the  cylinder 
improves  cooling  of  the  air/fuel  charge 
within  the  cylinder,  which  allows  for 
higher  compression  ratios  and  increased 
thermodynamic  efficiency  without  the 
onset  of  combustion  knock.  Recent 
injector  design  advances,  improved 
electronic  engine  management  systems 
and  the  introduction  of  multiple 
injection  events  per  cylinder  firing  cycle 
promote  better  mixing  of  the  air  and 
fuel,  enhance  combustion  rates,  increase 
residual  exhaust  gas  tolerance  and 
improve  cold  start  emissions.  SGDI 
engines  achieve  higher  power  density 
and  match  well  with  other  technologies, 
such  as  boosting  and  variable  valvetrain 
designs. 

Most  manufacturers  have  introduced 
vehicles  with  SGDI  engines  in  light  duty 
sectors,  including  GM  and  Ford  and 
have  announced  their  plans  to  increase 
dramatically  the  number  of  SGDI 
engines  in  their  portfolios.  SGDI  has  not 
been  introduction  on  heavy  duty 


appl  ications  at  this  time  however  as 
these  largely  dedicated  heavy  duty 
engines  approach  their  redesign 
window,  they  are  expected  to  become 
SGDI  engines. 

(vii)  Turbocharging  and  Downsizing 

The  specific  power  of  a  naturally 
aspirated  engine  is  primarily  limited  by 
the  rate  at  which  the  engine  is  able  to 
draw  air  into  the  combustion  chambers. 
Turbocharging  and  supercharging 
(grouped  together  here  as  boosting)  are 
two  methods  to  increase  the  intake 
manifold  pressure  and  cylinder  charge- 
air  mass  above  naturally  aspirated 
levels.  Boosting  increases  the  airflow 
into  the  engine,  thus  increasing  the 
specific  power  level,  and  with  it  the 
ability  to  reduce  engine  displacement 
while  maintaining  performance.  This 
effectively  reduces  the  pumping  losses 
at  lighter  loads  in  comparison  to  a 
larger,  naturally  aspirated  engine. 

Almost  every  major  manufacturer 
currently  markets  a  vehicle  with  some 
form  of  boosting.  While  boosting  has 
been  a  common  practice  for  increasing 
performance  for  several  decades, 
turbocharging  has  considerable 
potential  to  improve  fuel  economy  and 
reduce  C02  emissions  when  the  engine 
displacement  is  also  reduced.  Specific 
power  levels  for  a  boosted  engine  often 
exceed  100  hp/L,  compared  to  average 
naturally  aspirated  engine  power 
densities  of  roughly  70  hp/L.  As  a 
result,  engines  can  be  downsized 
roughly  30  percent  or  higher  while 
maintaining  similar  peak  output  levels. 
In  the  last  decade,  improvements  to 
turbocharger  turbine  and  compressor 
design  have  improved  their  reliability 
and  performance  across  the  entire 
engine  operating  range.  New  variable 
geometry  turbines  and  ball-bearing 
center  cartridges  allow  faster 
turbocharger  spool  -up(virtually 
eliminating  the  once-common“turbo 
lag”)  while  maintaining  high  flow  rates 
for  increased  boost  at  high  engine 
speeds.  Low  speed  torque  output  has 
been  dramatically  improved  for  modern 
turbocharged  engines.  However,  even 
with  turbocharger  improvements, 
maximum  engine  torque  at  very  low 
engine  speed  conditions,  for  example 
launch  from  standstill,  is  increased  less 
than  at  mid  and  high  engine  speed 
conditions.  The  potential  to  downsize 
engines  may  be  less  on  vehicles  with 
low  displacement  to  vehicle  mass  ratios 
for  example  a  very  small  displacement 
engine  in  a  vehicle  with  significant  curb 
weight,  in  order  to  provide  adequate 
acceleration  from  standstill,  particularly 
up  grades  or  at  high  altitudes. 

The  use  of  GDI  in  combination  with 
turbocharging  and  charge  air  cooling 


reduces  the  fuel  octane  requirements  for 
knock  limited  combustion  enabling  the 
use  of  higher  compression  ratios  and 
boosting  pressures.  Recently  published 
data  with  advanced  spray -guided 
injection  systems  and  more  aggressive 
engine  downsizing  targeted  towards 
reduced  fuel  consumption  and  C02 
emissions  reductions  indicate  that  the 
potential  for  reducing  C02  emissions  for 
turbocharged,  downsized  GDI  engines 
may  be  as  much  as  1 5  to  30  percent 
relative  to  port -fuel -injected 
engines.14 15 16 17 18  Confidential 
manufacturer  data  suggests  an 
incremental  range  of  fuel  consumption 
and  C02  emission  reduction  of  4.8  to  7.5 
percent  for  turbocharging  and 
downsizing.  Other  publicly-available 
sources  suggest  a  fuel  consumption  and 
C02  emission  reduction  of  8  to  13 
percent  compared  to  current- production 
naturally -aspiratedengines  without 
friction  reduction  or  other  fuel  economy 
technologies:  A  joint  technical  paper  by 
Bosch  and  Ricardo  suggesting  fuel 
economy  gain  of  8  to  10  percent  for 
downsizing  from  a  5.7  liter  port 
injection  V8  to  a  3.6  liter  V6  with  direct 
injection  using  a  wall-guideddirect 
injection  system;  a  Renault  report 
suggesting  a  1 1 .9  percent  NEDC  fuel 
consumption  gain  for  downsizing  from 
a  1.4  liter  port  injection  in-line4- 
cylinder  engine  to  a  1.0  liter  in-line4- 
cyiinder  engine,  also  with  wall  -guided 
direct  injection;  and  a  Robert  Bosch 
paper  suggesting  a  13  percent  NEDC 
gain  for  downsizing  to  a  turbocharged 
Dl  engine,  again  with  wall -guided 
injection.  These  reported  fuel  economy 
benefits  show  a  wide  range  depending 
on  the  SGDI  technology  employed. 

Note  that  for  this  analysis  the  agencies 
determined  that  this  technology  path  is 
only  applicable  to  heavy  duty 
applications  that  have  operating 
conditions  more  closely  associated  with 
light  duty  vehicles.  This  includes  vans 
designed  mainly  for  cargo  volume  or 
modest  payloads  and  having  similar 
GCWR  to  light  duty  applications.  These 
vans  cannot  tow  trailers  heavier  than 
similar  light  duty  vehicles  and  are 
largely  already  sharing  engines  of 
significantly  smaller  displacement  and 
cylinder  count  compared  to  heavy  duty 
vehicles  designed  mainly  for  trailer 
towing. 

ACEEE  commented  that  10  percent  of 
pick-upsin  the  heavy  duty  sector  are 
candidates  for  turbocharging  and 
downsizing  if  they  do  not  require  higher 
payloads  or  towing  capacity.  Other 
commenters suggested  that  downsizing 
that  has  occurred  in  light  duty  could 
also  occur  in  heavy  duty.  As  discussed 
above,  the  agencies  evaluated 
turbocharging  and  downsizing  in 
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vehicles  like  vans  which  are  not 
typically  designed  for  extensive  trailer 
towing.  When  we  looked  at  pick-ups, 
we  determined  that  consumers  needing 
a  pick-upwithout  higher  payload  or 
trailer  towing  requirements  would 
migrate  to  the  lower  cost  light- duty 
versions  which  are  typically  identical  in 
cabin  size  and  seating  as  the  heavy-duty 
versions  but  have  less  work  capability. 
Because  of  this,  in  the  agencies’ 
assessment,  the  heavy -dutypickups 
retained  the  high  trailer  towing  and 
payload  requirements  and  the 
corresponding  larger  engines.  AAPC 
comments  supported  this  approach  as 
the  correct  combination  of  engine  to 
intended  use  and  even  provided  in  their 
comments  data  indicating  that 
turbocharged  and  downsized  engines 
are  more  fuel  efficient  at  lighter  loads 
however  under  working  conditions 
expected  of  a  heavy -dutypick-upthey 
are  actually  less  fuel  efficient  than  the 
larger  engines. 

(viii)  Cooled  Exhaust -GasRecircuiat ion 

Cooled  exhaust  gas  recirculation  or 
Boosted  EGR  is  a  combustion  concept 
that  involves  utilizing  EGR  as  a  charge 
diluent  for  controlling  combustion 
temperatures  and  cooling  the  EGR  prior 
to  its  introduction  to  the  combustion 
system.  Higher  exhaust  gas  residual 
levels  at  part  load  conditions  reduce 
pumping  losses  for  increased  fuel 
economy.  The  additional  charge 
dilution  enabled  by  cooled  EGR  reduces 
the  incidence  of  knocking  combustion 
and  obviates  the  need  for  fuel 
enrichment  at  high  engine  power.  This 
allows  for  higher  boost  pressure  and/or 
compression  ratio  and  further  reduction 
in  engine  displacement  and  both 
pumping  and  friction  losses  while 
maintaining  performance.  Engines  of 
this  type  use  GDI  and  both  dual  cam 
phasing  and  discrete  variable  valve  lift. 
The  EGR  systems  considered  in  this 
final  rule,  consistent  with  the  rule,  will 
use  a  dual-loopsystem  with  both  high 
and  low  pressure  EGR  loops  and  dual 
EGR  coolers.  The  engines  will  also  use 
single -stage,  variable  geometry 
turbocharging  with  higher  intake  boost 
pressure  available  across  a  broader 
range  of  engine  operation  than 
conventional  turbocharged  SI  engines. 
Such  a  system  is  estimated  to  be  capable 
of  an  additional  3  to  5  percent 
effectiveness  relative  to  a  turbocharged, 
downsized  GDI  engine  without  cooled - 
EGR.  The  agencies  have  also  considered 
a  more  advanced  version  of  such  a 
cooled  EGR  system  that  employs  very 
high  combustion  pressures  by  using 
dual  stage  turbocharging. 


(ix)  Lean-BurnCombustion 

The  agencies  considered  the  concept 
that  gasoline  engines  that  are  normally 
stoichiometric  mainly  for  emission 
reasons  can  run  lean  over  a  range  of 
operating  conditions  and  utilize  diesel 
like  aftertreatment  systems  to  control 
NOx.  For  this  analysis,  we  determined 
that  the  modal  operation  nature  of  this 
technology  is  currently  only  beneficial 
at  light  loads  and  will  not  be 
appropriate  for  a  heavy  duty  application 
purchase  specifically  for  its  high  work 
and  load  capacity. 

(b)  Diesel  Engine  Technologies 

Diesel  engines  have  several 
characteristics  that  give  them  superior 
fuel  efficiency  compared  to 
conventional  gasoline,  spark-  ignited 
engines.  Pumping  losses  are  much  lower 
due  to  lack  of  (or  greatly  reduced) 
throttling.  The  diesel  combustion  cycle 
operates  at  a  higher  compression  ratio, 
with  a  very  lean  air/fuel  mixture,  and 
turbocharged  light-dutydiesels  typically 
achieve  much  higher  torque  levels  at 
lower  engine  speeds  than  equivalent- 
displacement  naturally -aspirated 
gasoline  engines.  Additionally,  diesel 
fuel  has  a  higher  energy  content  per 
gallon.479  However,  diesel  fuel  also  has 
a  higher  carbon  to  hydrogen  ratio, 
which  increases  the  amount  of  C02 
emitted  per  gallon  of  fuel  used  by 
approximately  15  percent  over  a  gallon 
of  gasoline. 

Based  on  confidential  business 
information  and  the  2010  NAS  Report, 
two  major  areas  of  diesel  engine  design 
could  be  improved  during  the  timeframe 
of  this  final  rule.  These  areas  include 
aftertreatment  improvements  and  a 
broad  range  of  engine  improvements. 

(i)  Aftertreatment  improvements 

The  HD  diesel  pickup  and  van 
segment  has  largely  adopted  the  SCR 
type  of  aftertreatment  system  to  comply 
with  criteria  pollutant  emission 
standards.  As  the  experience  base  for 
SCR  expands  over  the  next  few  years, 
many  improvements  in  this 
aftertreatment  system  such  as 
construction  of  the  catalyst,  thermal 
management,  and  reductant 
optimization  may  result  in  a  reduction 
in  the  amount  of  fuel  used  in  the 
process.  However,  due  to  uncertainties 
with  these  improvements  regarding  the 
extent  of  current  optimization  and 
future  criteria  emissions  obligations,  the 
agencies  are  not  considering 
aftertreatment  improvements  as  a  fuel  - 


479  Burning  onegaiion  of  diesel  fuel  produces 
about  15  percent  more  carbon  dioxide  than  gasoiine 
due  to  the  higher  density  and  carbon  to  hydrogen 
ratio. 


saving  technology  in  the  rulemaking 
analysis. 

(ii)  Engine  Improvements 

Diesel  engines  in  the  HD  pickup  and 
van  segment  are  expected  to  have 
several  improvements  in  their  base 
design  in  the  2021-2027  timeframe. 
These  improvements  include  items  such 
as  improved  combustion  management, 
optimal  turbocharger  design,  and 
improved  thermal  management. 

(c)  Transmission  Technologies 

The  agencies  have  also  reviewed  the 
transmission  technology  estimates  used 
in  the  2017-2015  light-dutyand  2014- 
2018  heavy -dutyfinal  rules.  In  doing  so, 
NHTSA  and  EPA  considered  or 
reconsidered  all  available  sources 
including  the  2015  NHTSA  Technology 
Study  and  updated  the  estimates  as 
appropriate.  The  section  below 
describes  each  of  the  transmission 
technologies  considered  for  this  rule. 

(i)  Automatic  8-SpeedTransmissions 

Manufacturers  can  also  choose  to 
replace  6-speedautomatic  transmissions 
with  8-speedautomatic  transmissions. 
Additional  ratios  allow  for  further 
optimization  of  engine  operation  over  a 
wider  range  of  conditions,  but  this  is 
subject  to  diminishing  returns  as  the 
number  of  speeds  increases.  As 
additional  gear  sets  are  added, 
additional  weight  and  friction  are 
introduced  requiring  additional 
countermeasures  to  offset  these  losses. 
Some  manufacturers  are  replacing  6- 
speed  automatics  already,  and  7  to  10- 
speed  automatics  have  entered 
production. 

(ii)  High  Efficiency  Transmission 

For  this  rule,  a  high  efficiency 
transmission  refers  to  some  or  all  of  a 
suite  of  incremental  transmission 
improvement  technologies  that  should 
be  available  within  the  2019  to  2027 
timeframe.  The  majority  of  these 
improvements  address  mechanical 
friction  within  the  transmission.  These 
improvements  include  but  are  not 
limited  to:  Shifting  clutch  technology 
improvements,  improved  kinematic 
design,  dry  sump  lubrication  systems, 
more  efficient  seals,  bearings  and 
clutches  (reducing  drag),  component 
superfinishing  and  improved 
transmission  lubricants. 

(iii)  Secondary  Axle  Disconnect 

The  ability  to  disconnect  some  of  the 
rotating  components  in  the  front  axle  on 
4wd  vehicles  when  the  secondary  axle 
is  not  needed  for  traction.  This  will 
reduce  friction  and  increase  fuel 
economy. 
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(d)  Electrification/Accessory 
Technologies 

(i)  Electrical  Power  Steering  or 
Electrohydraulic  Power  Steering 

Electric  power  steering  (EPS)  or 
Electrohydraulic  power  steering  (EH PS) 
provides  a  potential  reduction  in  C02 
emissions  and  fuel  consumption  over 
hydraulic  power  steering  because  of 
reduced  overall  accessory  loads.  This 
eliminates  the  parasitic  losses 
associated  with  belt -driven  power 
steering  pumps  which  consistently  draw 
load  from  the  engine  to  pump  hydraulic 
fluid  through  the  steering  actuation 
systems  even  when  the  wheels  are  not 
being  turned.  EPS  is  an  enabler  for  all 
vehicle  hybridization  technologies  since 
it  provides  power  steering  when  the 
engine  is  off.  EPS  may  be  implemented 
on  most  vehicles  with  a  standard  12V 
system.  Some  heavier  vehicles  may 
require  a  higher  voltage  system  which 
may  add  costand  complexity. 

(ii)  Improved  Accessories 

The  accessories  on  an  engine, 
including  the  alternator,  coolant  and  oil 
pumps  are  traditionally  mechanically- 
driven.  A  reduction  in  C02  emissions 
and  fuel  consumption  can  be  realized  by 
driving  them  electrically,  and  only 
when  needed  (“on -demand”). 

Electric  water  pumps  and  electric  fans 
can  provide  better  control  of  engine 
cooling.  For  example,  coolant  flow  from 
an  electric  water  pump  can  be  reduced 
and  the  radiator  fan  can  be  shut  off 
during  engine  warm-upor  cold  ambient 
temperature  conditions  which  will 
reduce  warm -uptime,  reduce  warm-up 
fuel  enrichment,  and  reduce  parasitic 
losses. 

Indirect  benefit  may  be  obtained  by 
reducing  the  flow  from  the  water  pump 
electrically  during  the  engine  warm-up 
period,  allowing  the  engine  to  heat  more 
rapidly  and  thereby  reducing  the  fuel 
enrichment  needed  during  cold 
operation  and  warm-upof  the  engine. 
Faster  oil  warm-upmay  also  result  from 
better  management  of  the  coolant  warm¬ 
up  period.  Further  benefit  may  be 
obtained  when  electrification  is 
combined  with  an  improved,  higher 
efficiency  engine  alternator  used  to 
supply  power  to  the  electrified 
accessories. 

Intelligent  cooling  can  more  easily  be 
applied  to  vehicles  that  do  not  typically 
carry  heavy  payloads,  so  larger  vehicles 
with  towing  capacity  present  a 
challenge,  as  these  vehicles  have  high 
cooling  fan  loads.480  However,  towing 
vehicles  tend  to  have  large  cooling 


480  In  the  CAFE  model,  improved  accessories 
refers  solely  to  improved  engine  cooling. 


system  capacity  and  flow  scaled  to 
required  heat  rejection  levels  when 
under  full  load  situations  such  as 
towing  at  GCWR  in  extreme  ambient 
conditions.  During  almost  all  other 
situations,  this  design  characteristic 
may  result  in  unnecessary  energy  usage 
for  coolant  pumping  and  heat  rejection 
to  the  radiator. 

The  agencies  considered  whether  to 
include  electric  oil  pump  technology  for 
the  rulemaking.  Because  it  is  necessary 
to  operate  the  oil  pump  any  time  the 
engine  is  running,  electric  oil  pump 
technology  has  insignificant  effect  on 
efficiency.  Therefore,  the  agencies 
decided  to  not  include  electric  oil  pump 
technology. 

(iii)  Mild  Hybrid 

Mild  hybrid  systems  offer  idle -stop 
functionality  and  a  limited  level  of 
regenerative  braking  and  power  assist. 
These  systems  replace  the  conventional 
alternator  with  a  belt  or  crank  driven 
starter/alternator  and  may  add  high 
voltage  electrical  accessories  (which 
may  include  electric  power  steering  and 
an  auxiliary  automatic  transmission 
pump).  The  limited  electrical 
requirements  of  these  systems  allow  the 
use  of  lead  -acidbatteries  or 
supercapacitors  for  energy  storage,  or 
the  use  of  a  small  lithium- ionbattery 
pack. 

(iv)  Strong  Hybrid 

A  hybrid  vehicle  is  a  vehicle  that 
combines  two  significant  sources  of 
propulsion  energy,  where  one  uses  a 
consumable  fuel  (like  gasoline),  and  one 
is  rechargeable  (during  operation,  or  by 
another  energy  source).  Hybrid 
technology  is  well  established  in  the 
U.S.  light- dutymarket  and  more 
manufacturersare  adding  hybrid  models 
to  their  lineups.  Hybrids  reduce  fuel 
consumption  through  three  major 
mechanisms: 

•  The  internal  combustion  engine  can 
be  optimized  (through  downsizing, 
modifying  the  operating  cycle,  or  other 
control  techniques)  to  operate  at  or  near 
its  most  efficient  point  more  of  the  time. 
Power  loss  from  engine  downsizing  can 
be  mitigated  by  employing  power  assist 
from  the  secondary  power  source. 

•  A  significant  amount  of  the  energy 
normally  lost  as  heat  while  braking  can 
be  captured  and  stored  in  the  energy 
storage  system  for  later  use. 

•  The  engine  is  turned  off  when  it  is 
not  needed,  such  as  when  the  vehicle  is 
coasting  or  when  stopped. 

Hybrid  vehicles  utilize  some 
combination  of  the  three  above 
mechanisms  to  reduce  fuel  consumption 
and  C02  emissions.  The  effectiveness  of 
fuel  consumption  and  C02  reduction 


depends  on  the  utilization  of  the  above 
mechanisms  and  how  aggressively  they 
are  pursued.  One  area  where  this 
variation  is  particularly  prevalent  is  in 
the  choice  of  engine  size  and  its  effect 
on  balancing  fuel  economy  and 
performance.  Some  manufacturers 
choose  not  to  downsize  the  engine  when 
applying  hybrid  technologies.  In  these 
cases,  overall  performance  (acceleration) 
is  typically  improved  beyond  the 
conventional  engine.  However,  fuel 
efficiency  improves  less  than  if  the 
engine  was  downsized  to  maintain  the 
same  performance  as  the  conventional 
version.  The  non-downsizingapproach 
is  used  for  vehicles  like  trucks  where 
towing  and/or  hauling  are  an  integral 
part  of  their  performance  requirements. 
In  these  cases,  if  the  engine  is 
downsized,  the  battery  can  be  quickly 
drained  during  a  long  hill  climb  with  a 
heavy  load,  leaving  only  a  downsized 
engine  to  carry  the  entire  load.  Because 
towing  capability  is  currently  a  heavily  - 
marketed  truck  attribute,  manufacturers 
are  hesitant  to  offer  a  truck  with  a 
downsized  engine,  which  can  lead  to  a 
significantly  diminished  towing 
performance  when  the  battery  state  of 
charge  level  is  low,  and  therefore 
engines  are  traditionally  not  downsized 
for  these  vehicles.  In  assessing  the  cost 
of  this  technology,  the  agencies 
consequently  assumed  the  cost  of  a  full 
size  engine. 

Strong  Hybrid  technology  utilizes  an 
axial  electric  motor  connected  to  the 
transmission  input  shaft  and  connected 
to  the  engine  crankshaft  through  a 
clutch.  The  axial  motor  is  a  motor/ 
generator  that  can  provide  sufficient 
torque  for  launch  assist,  all  electric 
operation,  and  the  ability  to  recover 
significant  levels  of  braking  energy. 

(e)  Vehicle  Technologies 
(i)  Mass  Reduction 

Mass  reduction  is  a  technology  that 
can  be  used  in  a  manufacturer’sstrategy 
to  meet  the  Heavy  Duty  Greenhouse  Gas 
Phase  2  standards.  Vehicle  mass 
reduction  (also  referred  to  as  “down¬ 
weighting”  or  “light-weighting”), 
decreases  fuel  consumption  and  GHG 
emissions  by  reducing  the  energy 
demand  needed  to  overcome  inertia 
forces,  and  rolling  resistance. 
Automotive  companies  have  worked 
with  mass  reduction  technologies  for 
many  years  and  a  lot  of  these 
technologies  have  been  used  in 
production  vehicles.  The  weight  savings 
achieved  by  adopting  mass  reduction 
technologies  offset  weight  gains  due  to 
increased  vehicle  size,  larger 
powertrains,  and  increased  feature 
content  (sound  insulation, 
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entertainmentsystems,  improved 
climate  control,  panoramic  roof,  etc.). 
Sometimes  mass  reduction  has  been 
used  to  increase  vehicle  towing  and 
payload  capabilities. 

Manufacturers  employ  a  systematic 
approach  to  mass  reduction,  where  the 
net  mass  reduction  is  the  addition  of  a 
direct  component  or  system  mass 
reduction,  also  referred  to  as  primary 
mass  reduction,  plus  the  additional 
mass  reduction  taken  from  indirect 
ancillary  systems  and  components,  also 
referred  to  as  secondary  mass  reduction 
or  mass  compounding.  There  are  more 
secondary  mass  reductions  achievable 
for  I ight-dutyvehicles  compared  to 
heavy -dutyvehicles,  which  are  limited 
due  to  the  higher  towing  and  payload 
requirements  for  these  vehicles. 

Mass  reduction  can  be  achieved 
through  a  number  of  approaches,  even 
while  maintaining  other  vehicle 
functionalities.  As  summarized  by  NAS 
in  its  201 1  light  duty  vehicle  report,481 
there  are  two  key  strategies  for  primary 
mass  reduction:  (1 )  Changing  the  design 
to  use  less  material;  (2)  substituting 
lighter  materials  for  heavier  materials. 

The  first  key  strategy  of  using  less 
material  compared  to  the  baseline 
component  can  be  achieved  by 
optimizing  the  design  and  structure  of 
vehicle  components,  systems  and 
vehicle  structure.  Vehicle  manufacturers 
have  long  used  these  continually- 
improving  CAE  tools  to  optimize 
vehicle  designs.  For  example,  the  Future 
Steel  Vehicle  (FSV)  project482 
sponsored  by  World AutoSteel  used 
three  levels  of  optimization:  Topology 
optimization,  low  fidelity  3G  (Geometry 
Grade  and  Gauge)  optimization,  and 
subsystem  optimization,  to  achieve  30 
percent  mass  reduction  in  the  body 
structure  of  a  vehicle  with  a  mild  steel 
unibody  structure.  Using  less  material 
can  also  be  achieved  through  improving 
the  manufacturing  process,  such  as  by 
using  improved  joining  technologies 
and  parts  consolidation.  This  method  is 
often  used  in  combination  with 
applying  new  materials. 

The  second  key  strategy  to  reduce 
mass  of  an  assembly  or  component 
involves  the  substitution  of  lower 
density  and/or  higher  strength 
materials.  Material  substitution  includes 
replacing  materials,  such  as  mild  steel, 


481  Committee  on  the  Assessment  of  Tech noi ogles 
for  Improving  Light-DutyVehicle  Fuel  Economy; 
National  Research  Council,  “Assessment  of  Fuel 
Economy  Technologies  for  Light-DutyVehicles,” 
2011.  Available  at  http://www.nap.edu/ 
cataiog.php?record_id=12924  (last  accessed  Jun  27, 
2012). 

482  SAE  World  Congress,  “Focus  B-pillar’tailor 
rolled’  to  8  different  thicknesses,”  Feb.  24,  2010. 
Available  at  http://www.sae.org/mags/AEi/7695 
(last  accessed  Jun.  10,  2012). 


with  higher-strengthand  advanced 
steels,  aluminum,  magnesium,  and 
composite  materials.  In  practice, 
material  substitution  tends  to  be  quite 
specific  to  the  manufacturer  and 
situation.  Some  materials  work  better 
than  others  for  particular  vehicle 
components,  and  a  manufacturer  may 
invest  more  heavily  in  adjusting  to  a 
particular  type  of  advanced  material, 
thus  complicating  its  ability  to  consider 
others.  The  agencies  recognize  that  like 
any  type  of  mass  reduction,  material 
substitution  has  to  be  conducted  not 
only  with  consideration  to  maintaining 
equivalent  component  strength,  but  also 
to  maintaining  all  the  other  attributes  of 
that  component,  system  or  vehicle,  such 
as  crashworthiness,  durability,  and 
noise,  vibration  and  harshness  (NVH). 

If  vehicle  mass  is  reduced  sufficiently 
through  application  of  the  two  primary 
strategies  of  using  less  material  and 
material  substitution  described  above, 
secondary  mass  reduction  options  may 
become  available.  Secondary  mass 
reduction  is  enabled  when  the  load 
requirements  of  a  component  are 
reduced  as  a  result  of  primary  mass 
reduction.  If  the  primary  mass  reduction 
reaches  a  sufficient  level,  a 
manufacturer  may  use  a  smaller,  lighter, 
and  potentially  more  efficient 
powertrain  while  maintaining  vehicle 
acceleration  performance.  If  a 
powertrain  is  downsized,  a  portion  of 
the  mass  reduction  may  be  attributed  to 
the  reduced  torque  requirement  which 
results  from  the  lower  vehicle  mass.  The 
lower  torque  requirement  enables  a 
reduction  in  engine  displacement, 
changes  to  transmission  torque 
converter  and  gear  ratios,  and  changes 
to  final  drive  gear  ratio.  The  reduced 
powertrain  torque  enables  the 
downsizing  and/or  mass  reduction  of 
powertrain  components  and 
accompanying  reduced  rotating  mass 
(e.g.,  for  transmission,  driveshafts/ 
halfshafts,  wheels,  and  tires)  without 
sacrificing  powertrain  durability. 
Likewise,  the  combined  mass  reductions 
of  the  engine,  drivetrain,  and  body  in 
turn  reduce  stresses  on  the  suspension 
components,  steering  components, 
wheels,  tires,  and  brakes,  which  can 
allow  further  reductions  in  the  mass  of 
these  subsystems.  Reducing  the  un¬ 
sprung  masses  such  as  the  brakes, 
control  arms,  wheels,  and  tires  further 
reduce  stresses  in  the  suspension 
mounting  points,  which  will  allow  for 
further  optimization  and  potential  mass 
reduction.  However,  pickup  trucks  have 
towing  and  hauling  requirements  which 
must  be  taken  into  account  when 
determining  the  amount  of  secondary 


mass  reduction  that  is  possible  and  so 
it  is  less  than  that  of  passenger  cars. 

In  2015,  EPA  completed  a  multi-year 
study  with  FEV  North  America,  Inc.  on 
the  lightweighting  of  a  light-dutypickup 
truck,  a  201 1  GMC  Silverado,  titled 
“Mass  Reduction  and  Cost  Analysis — 
Light- DutyPickup  Trucks  Model  Years 
2020-2025.”  483  Results  contain  a  cost 
curve  for  various  mass  reduction 
percentages  with  the  main  solution 
being  evaluated  fora  20.8  percent  (510 
kg/ 1122  lb.)  mass  reduction  resulting  in 
an  increased  direct  incremental 
manufacturing  cost  of  $2228.  In 
addition,  the  report  outlines  the 
compounding  effect  that  occurs  in  a 
vehicle  with  performance  requirements 
including  hauling  and  towing. 

Secondary  mass  evaluation  was 
performed  on  a  component  level  based 
on  an  overall  20  percent  vehicle  mass 
reduction.  Results  revealed  84  kg  of  the 
510  kg,  or  20  percent  of  the  overall  mass 
reduction,  were  from  secondary  mass 
reduction.  Information  on  this  study  is 
summarized  in  SAE  paper  2015-01- 
0559.  NHTSA  has  also  sponsored  an  on¬ 
going  pickup  truck  lightweighting 
project.  This  project  uses  a  more  recent 
baseline  vehicle,  a  MY  2014  GMC 
Silverado,  and  the  project  will  be 
finished  in  2016.  Both  projects  will  be 
utilized  for  the  light-dutyGHG  and 
CAFE  Midterm  Evaluation  mass 
reduction  baseline  characterization  and 
may  be  used  to  update  assumptions  of 
mass  reduction  for  HD  pickups  and  vans 
for  the  final  Phase  2  rulemaking. 

In  order  to  determine  if  technologies 
identified  on  light  duty  trucks  are 
applicable  to  heavy-dutypickups,  EPA 
contracted  with  FEV  North  America, 

Inc.  to  perform  a  scaling  study  in  order 
to  evaluate  whether  the  technologies 
identified  for  the  light-dutytruck  would 
be  applicable  fora  heavy -dutypickup 
truck.  In  this  study  a  2013MY  Silverado 
2500,  a  2007  Mercedes  Sprinter  and  a 
2010  Renault  Master484  were  analyzed. 
A  201 3MY  Silverado  2500  was 
purchased  and  torn  down.  The  mass 
reduction  results  were  18.9  percent 
mass  reduction  at  a  cost  of  $2,372  and 
focused  on  aluminum  intensive  with 
AHSS  frame.  The  Mercedes  Sprinter 
and  Renault  Master  analyses  were 
performed  based  on  information  from 
the  A2Mac1  database.  The  results  were 
18.15  percent  mass  reduction  at  a  cost 
add  of  $2,293  for  the  Mercedes  Sprinter 


483  “Mass  Reduction  and  Cost  Analysis — Light- 
Duty  Pickup  Trucks  Model  Years  2020-2025,”  FEV, 
North  America,  Inc.,  April  2015,  Document  no. 
EPA-420-R-1 5-006. 

484  “Mass  Reduction  and  Cost  Analysis  Heavy 
Duty  Pickup  Truck  and  Light  Commercial  Vans,” 
2016,  EPA-420-D-1 6-003. 
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and  18.55  percent  mass  reduction  at  a 
cost  add  of  $2,293  for  the  Master. 

in  September  2015,  Ford  announced 
that  its  MY  2017  F-SeriesSuper  duty 
pickup  (F250)  would  be  manufactured 
with  an  aluminum  body  and  overall  the 
truck  will  be  350  lbs.  lighter  (5  percent- 
6  percent)  than  the  current  generation 
truck  with  steel.485  486  This  is  less 
overall  mass  reduction  than  the 
resultant  lightweighting  effort  on  the 
MY  2015  F-150,  which  achieved  up  to 
750  lb.  decrease  in  curb  weight  (12 
percent-13  percent)  per  vehicle.487 
Strategies  were  employed  by  Ford  in  the 
F250  to  “improve  the  productivity  of 
the  Super  Duty.”  In  addition,  Ford 
added  several  safety  systems  (and 
consequent  mass)  including  cameras, 
lane  departure  warning,  brake  assist, 
etc.  More  details  on  the  F250  will  be 
known  once  it  is  released;  however,  a 
review  of  the  FI  50  vehicle  aluminum 
intensive  design  shows  that  it  has  an 
aluminum  cab  structure,  body  panels, 
and  suspension  components,  as  well  as 
a  high  strength  steel  frame  and  a 
smaller,  lighter  and  more  efficient 
engine.  The  Executive  Summary  to 
Ducker  Worldwide’s  2014  report488 
states  that  the  MY  2015  F-150  contains 
1080  lbs.  of  aluminum  with  at  least  half 
being  aluminum  sheet  and  extrusions 
for  body  and  closures.  Ford’s  engine 
range  for  its  light  duty  truck  fleet 
includes  a  2.7L  EcoBoost  V-6.  The 
integrated  loop,  between  Ford  and  the 
aluminum  sheet  suppliers,  of  aluminum 
manufacturing  scrap  and  new 
aluminum  sheet  is  integral  to  making 
aluminum  a  feasible  lightweighting 
technology  option  for  Ford,  it  is  also 
possible  that  the  strategy  of  aluminum 
body  panels  will  be  applied  to  the  heavy 
duty  F-350  version  when  it  is 
redesigned.489 

The  RIA  for  this  rulemaking  shows 
that  10  percent  or  less  mass  reduction 
is  part  of  the  projected  strategy  for 
compliance  for  HD  pickups  and  vans. 
The  cost  and  effectiveness  assumptions 
for  mass  reduction  technology  are 
described  in  the  RIA. 


485  http: //www.  techtimes.com/articles/87961/ 
20150925/ford-s-2017-f-250-super-duty-with-an- 
aluminum  -body-is-the-to  ughest-smartest-a  nd-m  ost- 
capabie-super-duty-ever.htm,  September  25,  2015. 

486  https: //www.  ford.com/trucks/superduty/ 
2017/. 

487  “2008/9  Blueprint  for  Sustainability,”  Ford 
Motor  Company.  Available  at:  http:// 
www.ford.com/go/sustainabiiity  (last  accessed 
February  8,  2010). 

488  ”2015  North  American  Light  Vehicle 
Aluminum  Content  Study — Executive  Summary,” 
June  2014,  http ://www. drivea luminum. org/ 
resea  rch-resources/PDF/Resea  rch/2 0 1 4/2014- 
ducker-report  (last  accessed  February  26,  2015). 

489  http: //www.  fox news.com /leisure/201 4/09/30/ 
ford-con  firms-increased-alu  minu  m-use-on-next- 
gen  -super-duty-pickups/. 


(ii)  Low  Rolling  Resistance  Tires 

Tire  rolling  resistance  is  the  frictional 
loss  associated  mainly  with  the  energy 
dissipated  in  the  deformation  of  the 
tires  under  load  and  thus  influences  fuel 
efficiency  and  C02  emissions.  Other  tire 
design  characteristics  (e.g.,  materials, 
construction,  and  tread  design) 
influence  durability,  traction  (both  wet 
and  dry  grip),  vehicle  handling,  and  ride 
comfort  in  addition  to  rolling  resistance. 
Atypical  LRR  tire’s  attributes  will 
include:  Increased  tire  inflation 
pressure,  material  changes,  and  tire 
construction  with  less  hysteresis, 
geometry  changes  (e.g.,  reduced  aspect 
ratios),  and  reduction  in  sidewall  and 
tread  deflection.  These  changes  will 
generally  be  accompanied  with 
additional  changes  to  suspension  tuning 
and/or  suspension  design. 

(iii)  Aerodynamic  Drag  Reduction 

Many  factors  affect  a  vehicle’s 
aerodynamic  drag  and  the  resulting 
power  required  to  move  it  through  the 
air.  While  these  factors  change  with  air 
density  and  the  square  and  cube  of 
vehicle  speed,  respectively,  the  overall 
drag  effect  is  determined  by  the  product 
of  its  frontal  area  and  drag  coefficient, 
Cd.  Reductions  in  these  quantities  can 
therefore  reduce  fuel  consumption  and 
C02  emissions.  Although  frontal  areas 
tend  to  be  relatively  similar  within  a 
vehicle  class  (mostly  due  to  market  - 
competitive  size  requirements), 
significant  variations  in  drag  coefficient 
can  be  observed.  Significant  changes  to 
a  vehicle’s  aerodynamic  performance 
may  need  to  be  implemented  during  a 
redesign  (e.g.,  changes  in  vehicle  shape). 
However,  shorter- termaerodynamic 
reductions,  with  a  somewhat  lower 
effectiveness,  may  be  achieved  through 
the  use  of  revised  exterior  components 
(typically  at  a  model  refresh  in  mid- 
cycle)  and  add -ondevices  that  currently 
being  applied.  The  latter  list  will 
include  revised  front  and  rear  fascias, 
modified  front  air  dams  and  rear 
valances,  addition  of  rear  deck  lips  and 
underbody  panels,  and  lower 
aerodynamic  drag  exterior  mirrors. 

(f)  Air  Conditioning  Technologies 

These  technologies  include  improved 
hoses,  connectors  and  seats  for  leakage 
control.  They  also  include  improved 
compressors,  expansion  valves,  heat 
exchangers  and  the  control  of  these 
components  for  the  purposes  of 
improving  tailpipe  C02  emissions  as  a 
result  of  A/C  use.490 


490  See  RIA  Chapter  2.3  for  more  detailed 
technology  descriptions. 


(5)  How  did  the  agencies  determine  the 
costs  and  effectiveness  of  each  of  these 
technologies? 

Building  on  the  technical  analysis 
underlying  the  2017-2025  MY  light- 
duty  vehicle  rule,  the  2014-2018  MY 
heavy -duty vehicle  rule,  and  the  2015 
NHTSA  Technology  Study,  the  agencies 
took  a  fresh  look  at  technology  cost  and 
effectiveness  values  for  purposes  of  this 
rule.  For  costs,  the  agencies 
reconsidered  both  the  direct  (or  “piece”) 
costs  and  indirect  costs  of  individual 
components  of  technologies.  For  the 
direct  costs,  the  agencies  followed  a  bill 
of  materials  (BOM)  approach  employed 
by  the  agencies  in  the  light-dutyrule  as 
well  as  referencing  costs  from  the  2014- 
2018  MY  heavy -dutyvehicle  rule  and  a 
new  cost  survey  performed  by  Tetra 
Tech  in  2014. 

For  two  technologies,  stoichiometric 
gasoline  direct  injection  (SGDI)  and 
turbocharging  with  engine  downsizing, 
the  agencies  relied  to  the  extent  possible 
on  the  available  tear-downdata  and 
scaling  methodologies  used  in  EPA’s 
ongoing  study  with  FEV,  Incorporated. 
This  study  consists  of  complete  system 
tear-downto  evaluate  technologies 
down  to  the  nuts  and  bolts  to  arrive  at 
very  detailed  estimates  of  the  costs 
associated  with  manufacturing  them.491 

For  the  other  technologies, 
considering  all  sources  of  information 
and  using  the  BOM  approach,  the 
agencies  worked  together  intensively  to 
determine  component  costs  for  each  of 
the  technologies  and  build  up  the  costs 
accordingly.  Where  estimates  differ 
between  sources,  we  have  used 
engineering  judgment  to  arrive  at  what 
we  believe  to  be  the  best  cost  estimate 
available  today,  and  explained  the  basis 
for  that  exercise  of  judgment. 

Once  costs  were  determined,  they 
were  adjusted  to  ensure  that  they  were 
all  expressed  in  2012  dollars,  and 
indirect  costs  were  accounted  for  using 
a  methodology  consistent  with  the  new 
I  CM  approach  developed  by  EPA  and 
used  in  the  Phase  1  rule,  and  the  2012- 
2016  and  2017-2025  light-dutyrules. 
NHTSA  and  EPA  also  reconsidered  how 
costs  should  be  adjusted  by  modifying 
or  scaling  content  assumptions  to 
account  for  differences  across  the  range 
of  vehicle  sizes  and  functional 
requirements,  and  adjusted  the 
associated  material  cost  impacts  to 
account  for  the  revised  content.  We 
present  the  individual  technology  costs 
used  in  this  analysis  in  Chapter  2.1 1  of 
the  RIA. 


491  U.S.  Environmental  Protection  Agency,  “Draft 
Report — Light -DutyTechnoiogy  Cost  Analysis  Pilot 
Study,”  Contract  No.  EP-C-07-069,  Work 
Assignment  1-3,  September  3,  2009. 
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Regarding  estimates  for  technology 
effectiveness,  the  agencies  used  the 
estimates  from  the  2014  Southwest 
Research  Institute  study  as  a  baseline, 
which  was  designed  specifically  to 
inform  this  rulemaking.  In  addition,  the 
agencies  used  2017-2025  light  -  dutyruie 
as  a  reference,  and  adjusted  these 
estimates  as  appropriate,  taking  into 
account  the  unique  requirement  of  the 
heavy -duty test  cycles  to  test  at  curb 
weight  plus  half  payload  versus  the 
light-dutyrequirement  of  curb  plus  300 
lbs.  The  adjustments  were  made  on  an 
individual  technology  basis  by  assessing 
the  specific  impact  of  the  added  load  on 
each  technology  when  compared  to  the 
use  of  the  technology  on  a  light -duty 
vehicle.  The  agencies  also  considered 
other  sources  such  as  the  2010  NAS 
Report,  recent  compliance  data,  and 
confidential  manufacturer  estimates  of 
technology  effectiveness.  The  agencies 
reviewed  effectiveness  information  from 
the  multiple  sources  for  each  technology 
and  ensured  that  such  effectiveness 
estimates  were  based  on  technology 
hardware  consistent  with  the  BOM 
components  used  to  estimate  costs. 
Together,  the  agencies  compared  the 
multiple  estimates  and  assessed  their 
validity,  taking  care  to  ensure  that 
common  BOM  definitions  and  other 
vehicle  attributes  such  as  performance 
and  drivability  were  taken  into  account. 

The  agencies  note  that  the 
effectiveness  values  estimated  for  the 
technologies  may  represent  average 
values  applied  to  the  baseline  fleet 
described  earlier,  and  do  not  reflect  the 
potentially  limitless  spectrum  of 
possible  values  that  could  result  from 
adding  the  technology  to  different 
vehicles.  For  example,  while  the 


agencies  have  estimated  an  effectiveness 
of  0.5  percent  for  low  friction  lubricants, 
each  vehicle  could  have  a  unique 
effectiveness  estimate  depending  on  the 
baseline  vehicle’s  oil  viscosity  rating. 
Similarly,  the  reduction  in  rolling 
resistance  (and  thus  the  improvement  in 
fuel  efficiency  and  the  reduction  in  C02 
emissions)  due  to  the  application  of  LRR 
tires  depends  not  only  on  the  unique 
characteristics  of  the  tires  originally  on 
the  vehicle,  but  on  the  unique 
characteristics  of  the  tires  being  applied, 
characteristics  which  must  be  balanced 
between  fuel  efficiency,  safety,  and 
performance.  Aerodynamic  drag 
reduction  is  much  the  same — it  can 
improve  fuel  efficiency  and  reduce  C02 
emissions,  but  it  is  also  highly 
dependent  on  vehicle-specific 
functional  objectives.  For  purposes  of 
this  final  rule,  the  agencies  believe  that 
employing  average  values  for 
technology  effectiveness  estimates  is  an 
appropriate  way  of  recognizing  the 
potential  variation  in  the  specific 
benefits  that  individual  manufacturers 
(and  individual  vehicles)  might  obtain 
from  adding  a  fuel  -savingtechno logy. 

The  assessment  of  the  technology 
effectiveness  and  costs  was  determined 
from  a  combination  of  sources.  First  an 
assessment  was  performed  by  SwRI 
under  contract  with  the  agencies  to 
determine  the  effectiveness  and  costs  on 
several  technologies  that  were  generally 
not  considered  in  the  Phase  1  GHG  rule 
time  frame.  Some  of  the  technologies 
were  common  with  the  light-duty 
assessment  but  the  effectiveness  and 
costs  of  individual  technologies  were 
appropriately  adjusted  to  match  the 
expected  effectiveness  and  costs  when 
implemented  in  a  heavy-duty 


application.  Finally,  the  agencies 
performed  extensive  outreach  to 
suppliers  of  engine,  transmission  and 
vehicle  technologies  applicable  to 
heavy -dutyapplications  to  get  industry 
input  on  cost  and  effectiveness  of 
potential  GHG  and  fuel  consumption 
reducing  technologies.  The  agencies  did 
not  receive  comments  disputing  the 
expected  technology  effectiveness 
values  or  costs  developed  with  input 
from  industry. 

To  achieve  the  levels  of  the  Phase  2 
standards  for  gasoline  and  diesel 
powered  heavy -duty  vehicles,  a 
combination  of  the  technologies 
previously  discussed  will  be  required 
respective  to  unique  gasoline  and  diesel 
technologies  and  their  challenges. 
Although  some  of  the  technologies  may 
already  be  implemented  in  a  portion  of 
heavy -dutyvehicles,  none  of  the 
technologies  discussed  are  considered 
ubiquitous  in  the  heavy -dutyfieet.  Also, 
as  will  be  expected,  the  available  test 
data  show  that  some  vehicle  models 
will  not  need  the  full  complement  of 
available  technologies  to  achieve  these 
standards.  Furthermore,  many 
technologies  can  be  further  improved 
(e.g.,  aerodynamic  improvements)  from 
today’s  best  levels,  and  so  allow  for 
compliance  without  needing  to  apply  a 
technology  that  a  manufacturer  might 
deem  less  desirable. 

Technology  costs  for  HD  pickups  and 
vans  are  shown  in  Table  VI-4.  These 
costs  reflect  direct  and  indirect  costs  to 
the  vehicle  manufacturer  for  the  2021 
model  year.  See  Chapter  2.1 1 .  of  the  Rl  A 
for  a  more  complete  description  of  the 
basis  of  these  costs. 


Table  VI-4— Technology  Costs  for  HD  Pickups  &  Vans  Inclusive  of  Indirect  Cost  Markups  for  MY  2021 

[2012$] 


Technology 

Gasoline 

Diesel 

Engine  changes  to  accommodate  low  friction  lubes  . 

6 

6 

Engine  friction  reduction — level  1  . 

116 

116 

Engine  friction  reduction — level  2 . 

254 

254 

Dual  cam  phasing  . 

183 

183 

Cylinder  deactivation  . 

196 

N/A 

Stoichiometric  gasoline  direct  injection  . 

451 

N/A 

Turbo  improvements  . 

N/A 

16 

Cooled  EGR . 

373 

373 

Turbocharging  &  downsizing a  . 

671 

N/A 

“Right-sized”  diesel  from  larger  diesel  . 

N/A 

0 

8s  automatic  transmission  (increment  to  6s  automatic  transmission)  . 

457 

457 

Improved  accessories — level  1  . 

82 

82 

improved  accessories — level  2 . 

132 

132 

Low  rolling  resistance  tires — level  1  . 

10 

10 

Passive  aerodynamic  improvements  (aero  1)  . 

51 

51 

Passive  plus  Active  aerodynamic  improvements  (aero  2)  . 

230 

230 

Electric  (or  electro/hydraulic)  power  steering  . 

151 

151 

Mass  reduction  (10%  on  a  6500  lb  vehicle) . 

318 

318 

Driveline  friction  reduction  . 

139 

139 

Stop-start  (no  regenerative  braking) . 

539 

539 

Mild  HEV . 

2730 

2730 
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Table  VI-4— Technology  Costs  for  HD  Pickups  &  Vans  Inclusive  of  Indirect  Cost  Markups  for  MY  2021— 

Continued 

[2012$] 


Technology 

Gasoline 

Diesel 

Strong  HEV,  without  inclusion  of  any  engine  changes  . 

6779 

6779 

Note: 

aCost  to  downsize  from  a  V8  OHC  to  a  V6  OHC  engine  with  twin  turbos. 


As  explained  above,  the  CAFE  model 
works  by  adding  technologies  in  an 
incremental  fashion  to  each  particular 
vehicle  in  a  manufacturer’s  fleet  until 
that  fleet  complies  with  the  imposed 
standards.  It  does  this  by  following  a 
predefined  set  of  decision  trees  whereby 
the  particular  vehicle  is  placed  on  the 
appropriate  decision  tree  and  it  follows 
the  predefined  progression  of 


technology  available  on  that  tree.  At 
each  step  along  the  tree,  a  decision  is 
made  regarding  the  cost  of  a  given 
technology  relative  to  what  already 
exists  on  the  vehicle  along  with  the  fuel 
consumption  improvement  it  provides 
relative  to  the  fuel  consumption  at  the 
current  location  on  the  tree,  prior  to 
deciding  whether  to  take  that  next  step 
on  the  tree  or  remain  in  the  current 


location.  Because  the  model  works  in 
this  way,  the  input  files  must  be 
structured  to  provide  costs  and 
effectiveness  values  for  each  technology 
relative  to  whatever  technologies  have 
been  added  in  earlier  steps  along  the 
tree.  Table  Vl-5  presents  the  cost  and 
effectiveness  values  used  in  the  CAFE 
model  input  files. 


Table  Vl-5— CAFE  Model  Input  Values  for  Cost  &  Effectiveness  for  Given  Technologies3 


Technology 

FC  savings 

incremental  cost  (2012$) abc 

<%) 

2021 

2025 

2027 

improved  Lubricants  and  Engine  Friction  Reduction  . 

1.60 

24 

24 

23 

Coupled  Cam  Phasing  (SOHC) . 

3.82 

48 

43 

39 

Dual  Variable  Valve  Lift  (SOHC)  . 

2.47 

42 

37 

34 

Cylinder  Deactivation  (SOHC)  . 

3.70 

34 

30 

27 

intake  Cam  Phasing  (DOHC)  . 

0.00 

48 

43 

39 

Dual  Cam  Phasing  (DOHC) . 

3.82 

46 

40 

37 

Dual  Variable  Valve  Lift  (DOHC)  . 

2.47 

42 

37 

34 

Cylinder  Deactivation  (DOHC) . 

3.70 

34 

30 

27 

Stoichiometric  Gasoline  Direct  Injection  (OHC)  . 

0.50 

71 

61 

56 

Cylinder  Deactivation  (OHV) . 

3.90 

216 

188 

172 

Variable  Valve  Actuation  (OHV)  . 

6.10 

54 

47 

43 

Stoichiometric  Gasoline  Direct  Injection  (OHV) . 

Engine  Turbocharging  and  Downsizing 

0.50 

71 

61 

56 

Small  Gasoline  Engines  . 

8.00 

518 

441 

407 

Medium  Gasoline  Engines  . 

8.00 

¥12 

¥62 

¥44 

Large  Gasoline  Engines  . 

8.00 

623 

522 

456 

Cooled  Exhaust  Gas  Recirculation  . 

3.04 

382 

332 

303 

Cylinder  Deactivation  on  Turbo/downsized  Eng . 

1.70 

33 

29 

26 

Lean-Burn  Gasoline  Direct  injection  . 

4.30 

1,758 

1,485 

1,282 

improved  Diesel  Engine  Turbocharging  . 

Engine  Friction  &  Parasitic  Reduction 

2.51 

22 

19 

18 

Small  Diesel  Engines . 

3.50 

269 

253 

213 

Medium  Diesel  Engines . 

3.50 

345 

325 

273 

Large  Diesel  Engines  . 

3.50 

421 

397 

334 

Downsizing  of  Diesel  Engines  (V6  to  1-4) . 

11.10 

0 

0 

0 

8-Speed  Automatic  Transmission d  . 

5.00 

482 

419 

382 

Electric  Power  Steering  . 

1.00 

160 

144 

130 

improved  Accessories  (Level  1)  . 

0.93 

93 

83 

75 

improved  Accessories  (Level  2)  . 

0.93 

57 

54 

46 

Stop-Start  System  . 

1.10 

612 

517 

446 

integrated  Starter-Generator  . 

3.20 

1,040 

969 

760 

Strong  Hybrid  Electric  Vehicle  . 

17.20 

3,038 

2,393 

2,133 

Mass  Reduction  (5%)  . 

1.50 

0.28 

0.24 

0.21 

Mass  Reduction  (additional  5%)  . 

1.50 

0.87 

0.75 

0.66 

Reduced  Rolling  Resistance  Tires  . 

1.10 

10 

9 

9 

Low-Drag  Brakes  . 

0.40 

106 

102 

102 

Driveline  Friction  Reduction  . 

0.50 

153 

137 

124 

Aerodynamic  improvements  (10%)  . 

0.70 

58 

52 

47 

Aerodynamic  improvements  (add’l  10%) . 

0.70 

193 

182 

153 

Notes: 

a  Values  for  other  model  years  available  in  CAFE  model  input  files  available  at  NHTSA  Web  site. 
bFor  mass  reduction,  cost  reported  on  mass  basis  (per  pound  of  curb  weight  reduction). 
cThe  model  output  has  been  adjusted  to  2013$. 

d  8-speed  automatic  transmission  costs  include  costs  for  high  efficiency  gearbox  and  aggressive  shift  logic  whereas  those  costs  were  kept  sep¬ 
arate  in  prior  analyses. 
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in  addition  to  the  base  technology 
cost  and  effectiveness  inputs  described 
above,  the  CAFE  model  accommodates 
inputs  to  adjust  accumulated 
effectiveness  under  circumstances  when 
combining  multiple  technologies  could 
result  in  underestimation  or 
overestimation  of  total  incremental 
effectiveness  relative  to  an  “unevolved ” 


baseline  vehicle.  These  so-called 
synergy  factors  may  be  positive,  where 
the  combination  of  the  technologies 
results  in  greater  improvement  than  the 
additive  improvement  of  each 
technology,  or  negative,  where  the 
combination  of  the  technologies  is  lower 
than  the  additive  improvement  of  each 
technology.  The  synergy  factors  used  in 


the  NPRM  and  Method  B  of  the  FRM  are 
described  in  Table  VI-6  Method  A  of 
the  FRM  uses  synergies  derived  from  a 
simulation  project  NHTSA  undertook 
with  Autnomie  Argonne  National  Lab. 

A  description  of  these  changes  is  given 
in  Section  D.(8). 


Table  VI-6— Technology  Pair  Effectiveness  Synergy  Factors  for  HD  Pickups  and  Vans 


Technology  pair 

Adjustment 

(%) 

Technology  pair 

Adjustment 

(%) 

8SPD/CCPS  . 

¥4.60 

IATC/CCPS . 

¥1.30 

8SPD/DEACO . 

¥4.60 

IATC/DEACO  . 

¥1.30 

8SPD/ICP  . 

¥4.60 

iATC/ICP . 

¥1.30 

8SPD/TRBDS1  . 

4.60 

IATC/TRBDS1  . 

1.30 

AER02/SHEV1  . 

1.40 

MR1/CCPS  . 

0.40 

CCPS/IACC1  . 

¥0.40 

MR1/DCP . 

0.40 

CCPS/IACC2  . 

¥0.60 

MR1/WA  . 

0.40 

DCP/IACC1  . 

¥0.40 

MR2/ROLL1  . 

¥0.10 

DCP/IACC2 . 

¥0.60 

MR2/SHEV1  . 

¥0.40 

DEACD/IATC  . 

¥0.10 

NAUTO/CCPS  . 

¥1.70 

DEACO/IACC2  . 

¥0.80 

NAUTO/DEACO  . 

¥  1.70 

DEACO/MHEV  . 

¥0.70 

NAUTO/ICP  . 

¥1.70 

DEACS/IATC  . 

¥0.10 

NAUTO/SAX  . 

¥0.40 

DTURB/IATC  . 

1.00 

NAUTO/TRBDS1  . 

1.70 

DTURB/MHEV  . 

¥0.60 

ROLLI/AEROI  . 

0.10 

DTURB/SHEV1  . 

¥1.00 

ROLL1/SHEV1  . 

1.10 

DWLD/8SPD  . 

¥0.60 

R0LL2/AER02  . 

0.20 

DWLD/IACC2  . 

¥0.80 

SHFTOPT/MHEV . 

¥0.30 

DWLD/IATC  . 

¥0.60 

TRBDS1/MHEV  . 

0.80 

DWLD/MHEV  . 

¥0.70 

TRBDS1/SHEV1  . 

¥3.30 

DWLS/8SPD  . 

¥0.60 

TRBDS1/WA  . 

¥8.00 

DWLS/1ACC2  . 

¥0.80 

TRBDS2/EPS  . 

¥0.30 

DWLS/IATC  . 

¥0.50 

TRBDS2/IACC2  . 

¥0.30 

DWLS/MHEV . 

¥0.70 

TRBDS2/NAUTO  . 

¥0.50 

VVA/IACC1  . 

¥0.40 

WA/IACC2  . 

¥0.60 

WA/IATC  . 

¥0.60 

The  CAFE  model  also  accommodates 
inputs  to  adjust  accumulated 
incremental  costs  under  circumstances 
when  the  application  sequence  could 
result  in  underestimation  or 
overestimation  of  total  incremental  costs 
relative  to  an  “unevolved”  baseline 
vehicle.  For  today’s  analysis,  the 
agencies  have  applied  one  such 
adjustment,  increasing  the  cost  of 
medium-sizedgasoline  engines  by  $513 
in  cases  where  turbocharging  and 
engine  downsizing  is  applied  with 
variable  valve  actuation. 

The  analysis  performed  using  Method 
A  also  applied  cost  inputs  to  address 
some  costs  encompassed  neither  by  the 
agencies’  estimates  of  the  direct  cost  to 
apply  these  technologies,  nor  by  the 
agencies’  methods  for  “marking  up” 
these  costs  to  arrive  at  increases  in  the 
new  vehicle  purchase  costs.  To  account 
for  the  additional  costs  that  could  be 
incurred  if  a  technology  is  applied  and 
then  quickly  replaced,  the  CAFE  model 
accommodates  inputs  specifying  a 
“stranded  capital  cost”  specific  to  each 


technology.  For  this  analysis,  the  model 
was  run  with  inputs  to  apply  about  $78 
of  additional  cost  (per  engine)  if 
gasoline  engine  turbocharging  and 
downsizing  (separately  for  each  “level” 
considered)  is  applied  and  then 
immediately  replaced,  declining 
steadily  to  zero  by  the  tenth  model  year 
following  initial  application  of  the 
technology.  The  model  also 
accommodates  inputs  specifying  any 
additional  changes  owners  might  incur 
in  maintenance  and  post- warranty 
repair  costs.  For  this  analysis,  the  model 
was  run  with  inputs  indicating  that 
vehicles  equipped  with  less  roll i ng- 
resistant  tires  could  incur  additional  tire 
replacement  costs  equivalent  to  $21-$23 
(depending  on  model  year)  in  additional 
costs  to  purchase  the  new  vehicle.  The 
agencies  did  not,  however,  include 
inputs  specifying  any  potential  changes 
repair  costs  that  might  accompany 
appl  ication  of  any  of  the  above 
technologies.  A  sensitivity  analysis 
using  Method  A,  discussed  below, 
includes  a  case  in  which  repair  costs  are 


estimated  using  factors  consistent  with 
those  underlying  the  indirect  cost 
multipliers  used  to  markup  direct  costs 
for  the  agencies’  central  analysis. 

(6)  Regulatory  Alternatives  Considered 
by  the  Agencies 

As  discussed  above,  the  model 
considers  regulatory  alternatives.  The 
results  of  regulatory  alternatives  are 
considered  relative  to  a  “no  action” 
alternative  where  existing  standards 
persist,  but  no  further  regulatory  action 
is  taken  (in  this  case  the  MY  2018 
standards  from  Phase  I  are  the  last 
regulatory  action  taken).  The  agencies 
also  considered  four  regulatory 
alternatives.  The  preferred  alternative 
with  a  standard  that  increases  2.5 
percent  in  stringency  annually  for  MY’s 
2021-2027,  and  three  others  with 
annual  increases  in  stringency  of:  2.0 
percent,  3.5  percent,  and  4.0  percent  for 
MY’s  2021-2025.  For  each  of  the 
“action  alternatives”  (i.e.,  those 
involving  stringency  increases  beyond 
the  no-actionalternative),  the  annual 
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stringency  increases  are  applied  as 
follows:  An  annual  stringency  increase 
of  r  is  applied  by  multiplying  the  model 
year  2020  target  functions  (identical  to 
those  applicable  to  model  year  2018)  by 


1  ¥  r  to  define  the  model  year  2021 
target  functions,  multiplying  the  model 
year  2021  target  functions  by  1  ¥  r  to 
define  the  model  year  2022  target 
functions,  continuing  through  2025  for 


all  alternatives  except  for  the  preferred 
Alternative  3  which  extends  through 
2027.  In  summary,  the  agencies  have 
considered  the  following  five  regulatory 
alternatives  in  the  CAFE  model. 


Table  VI-7— Considered  Regulatory  Alternatives 


Regulatory  alternative 

Annual  stringency  increase 

2019-2020 

2021-2025 

2026-2027 

1 :  No  Action  . 

None  . 

None  . 

None. 

2:  2.0%/y  . 

None  . 

2.0%  . 

None. 

3:  2.5%/y  . 

None  . 

2.5%  . 

2.5% 

4:  3.5%/y  . 

None  . 

3.5%  . 

None. 

5:  4.0%/y  . 

None  . 

4.0%  . 

None. 

(7)  NPRM  Modifications  of  the  Model 

The  NPRM  analysis  (and  the  current 
analysis)  reflect  several  changes  made  to 
the  model  since  2012,  when  NHTSA 
used  the  model  to  estimate  the  effects, 
costs,  and  benefits  of  final  CAFE 
standards  for  light-dutyvehicles 
produced  during  MYs  2017-2021 ,  and 
augural  standards  for  MYs  2022-2025. 
Some  of  these  changes  specifically 
enable  analysis  of  potential  fuel 
consumption  standards  (and,  hence, 

C02  emissions  standards  harmonized 
with  fuel  consumption  standards)  for 
heavy -dutypickups and  vans;  other 
changes  implement  more  general 
improvements  to  the  model.  Key 
changes  include  the  following: 

•  Changes  to  accommodate  standards 
for  heavy-dutypickupsand  vans, 
including  attribute- basedstandards 
involving  targets  that  vary  with  “work 
factor.” 

•  Explicit  calculation  of  test  weight, 
taking  into  account  test  weight  “bins” 
and  differences  in  the  definition  of  test 
weight  for  light-dutyvehicles  (curb 
weight  plus  300  pound)  and  heavy-duty 
pickups  and  vans  (average  of  GVWR  and 
curb  weight). 

•  Procedures  to  estimate  increases  in 
payload  when  curb  weight  is  reduced, 
increases  in  towing  capacity  if  GVWR  is 
reduced,  and  calculation  procedures  to 
correspondingly  update  calculated  work 
factors. 

•  Expansion  of  model  inputs, 
procedures,  and  outputs  to 
accommodate  technologies  not  included 
in  prior  analyses. 

•  Changes  to  the  algorithm  used  to 
apply  technologies,  enabling  more 
explicit  accounting  for  shared  vehicle 
platforms  and  adoption  and 
“inheritance”  of  major  engine  changes. 

These  changes  are  reflected  in 
updated  model  documentation  available 
at  NHTSA’s  Website,  the 
documentation  also  providing  more 
information  about  the  model’s  purpose, 


scope,  structure,  design,  inputs, 
operation,  and  outputs.  The  agencies 
invited  but  did  not  receive  comments  on 
the  CAFE  model  used  for  the  NPRM 
analysisand  used  in  this  final  rule  for 
the  Method  B  analysis. 

(a)  Product  Cadence 

Past  comments  on  the  CAFE  model 
have  stressed  the  importance  of  product 
cadence — i.e.,  the  development  and 
periodic  redesign  and  freshening  of 
vehicles — in  terms  of  involving 
technical,  financial,  and  other  practical 
constraints  on  applying  new 
technologies,  and  NHTSA  has  steadily 
made  changes  to  the  model  with  a  view 
toward  accounting  for  these 
considerations.  For  example,  early 
versions  of  the  model  added  explicit 
“carrying  forward”  of  applied 
technologies  between  model  years, 
subsequent  versions  applied 
assumptions  that  most  technologies 
would  be  applied  when  vehicles  are 
freshened  or  redesigned,  and  more 
recent  versions  applied  assumptions 
that  manufacturers  would  sometimes 
apply  technology  earlier  than 
“necessary”  in  order  to  facilitate 
compliance  with  standards  in  ensuing 
model  years.  Thus,  for  example,  if  a 
manufacturer  is  expected  to  redesign 
many  of  its  products  in  model  years 
2018  and  2023,  and  the  standard’s 
stringency  increases  significantly  in 
model  year  2021,  the  CAFE  model  will 
estimate  the  potential  that  the 
manufacturer  will  add  more  technology 
than  necessary  for  compliance  in  MY 
2018,  in  order  to  carry  those  product 
changes  forward  through  the  next 
redesign  and  contribute  to  compliance 
with  the  MY  2021  standard. 

The  model  also  accommodates 
estimates  of  overall  limits  (expressed  as 
“phase- incaps”  in  model  inputs)  on  the 
rates  at  which  manufacturers’  may 
practicably  add  technology  to  their 
respective  fleets.  So,  for  example,  even 
if  a  manufacturer  is  expected  to  redesign 


half  of  its  production  in  MY  2016,  if  the 
manufacturer  is  not  already  producing 
any  strong  hybrid  electric  vehicles 
(SHEVs),  a  phase-  incap  can  be  specified 
in  order  to  assume  that  manufacturer 
will  stop  applying  SHEVs  in  MY  2016 
once  it  has  done  so  to  at  least  3  percent 
of  its  production  in  that  model  year. 

After  the  light-dutyrulemaking 
analysis  accompanying  the  201 2  final 
rule  regarding  post-2016CAFE 
standards  and  related  GHG  emissions 
standards,  NHTSA  staff  began  work  on 
CAFE  model  changes  expected  to  better 
reflect  additional  considerations 
involved  with  product  planning  and 
cadence.  These  changes,  summarized 
below,  interact  with  preexisting  model 
characteristics  discussed  above. 

(b)  Platforms  and  Technology 

The  term  “platform”  is  used  loosely 
in  industry,  but  generally  refers  to  a 
common  structure  shared  by  a  group  of 
vehicle  variants.  The  degree  of 
commonality  varies,  with  some  platform 
variants  exhibiting  traditional  “badge 
engineering”  where  two  products  are 
differentiated  by  little  more  than 
insignias,  while  other  platforms  be  used 
to  produce  a  broad  suite  of  vehicles  that 
bear  little  outer  resemblance  to  one 
another. 

Given  the  degree  of  commonality 
between  variants  of  a  single  platform, 
manufacturers  do  not  have  complete 
freedom  to  apply  technology  to  a 
vehicle:  while  some  technologies  (e.g. 
low  rolling  resistance  tires)  are  very 
nearly  “bolt-on”technologies,  others 
involve  substantial  changes  to  the 
structure  and  design  of  the  vehicle,  and 
therefore  necessarily  are  constant 
between  vehicles  that  share  a  common 
platform.  NHTSA  staff  has,  therefore, 
modified  the  CAFE  model  such  that  all 
mass  reduction  and  aero  technologies 
are  forced  to  be  constant  between 
variants  of  a  platform.  The  agencies 
requested  but  did  not  receive  comment 
on  the  suitability  of  this  viewpoint,  and 
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which  technologies  can  deviate  from 
one  platform  variant  to  another. 

Within  the  analysis  fleet,  each  vehicle 
is  associated  with  a  specific  platform. 

As  the  CAFE  model  applies  technology, 
it  first  defines  a  platform  “leader”  as  the 
vehicle  variant  of  a  platform  with  the 
highest  technology  utilization  vehicle  of 
mass  reduction  and  aerodynamic 
technologies.  As  the  vehicle  applies 
technologies,  it  effectively  harmonizes 
to  the  highest  common  denominator  of 
the  platform.  If  there  is  a  tie,  the  CAFE 
model  begins  applying  aerodynamic  and 
mass  reduction  technology  to  the 
vehicle  with  the  lowest  average  sales 
across  all  available  model  years.  If  there 
remains  a  tie,  the  model  begins  by 
choosing  the  vehicle  with  the  highest 
average  MSRP  across  all  available  model 
years.  The  model  follows  this 
formulation  due  to  previous  market 
trends  suggesting  that  many 
technologies  begin  deployment  at  the 
high -end, low -volumeend  of  the  market 
as  manufacturers  build  their  confidence 
and  capability  in  a  technology,  and  later 
expand  the  technology  across  more 
mainstream  product  lines. 

In  the  HD  pickup  and  van  market, 
there  is  a  relatively  small  amount  of 
diversity  in  platforms  produced  by 
manufacturers:  Typically  1-2  truck 
platforms  and  1-2  van  platforms. 
However,  accounting  for  platforms  will 
take  on  greater  significance  in  future 
analyses  involving  the  light-dutyfleet. 
The  agency  requested  but  did  not 
receive  comments  on  the  general  use  of 
platforms  within  CAFE  rulemaking. 

(c)  Engine  and  Transmission  Inheritance 

In  practice,  manufacturers  are  limited 
in  the  number  of  engines  and 
transmissions  that  they  produce. 
Typically  a  manufacturer  produces  a 
number  of  engines — perhaps  six  or  eight 
engines  for  a  large  manufacturer — and 
tunes  them  for  slight  variants  in  output 
for  a  variety  of  car  and  truck 
applications.  Manufacturers  limit 
complexity  in  their  engine  portfolio  for 
much  the  same  reason  as  they  limit 
complexity  in  vehicle  variants:  They 
face  engineering  manpower  limitations, 
and  supplier,  production  and  service 
costs  that  scale  with  the  number  of  parts 
produced. 

In  previous  usage  of  the  CAFE  model, 
engines  and  transmissions  in  individual 
models  were  allowed  relative  freedom 
in  technology  application,  potentially 
leading  to  solutions  that  would,  if 
followed,  involve  unaccounted -forcosts 
associated  with  increased  complexity  in 
the  product  portfolio.  The  lack  of  a 
constraint  in  this  area  allowed  the 
model  to  apply  different  levels  of 
technology  to  the  engine  in  each  vehicle 


at  the  time  of  redesign  or  refresh, 
independent  of  what  was  done  to  other 
vehicles  using  a  previously  identical 
engine. 

In  the  current  version  of  the  CAFE 
model,  engines  and  transmissions  that 
are  shared  between  vehicles  must  apply 
the  same  levels  of  technology  in  all 
technologies  dictated  by  engine  or 
transmission  inheritance.  This  forced 
adoption  is  referred  to  as  “engine 
inheritance”  in  the  model 
documentation. 

As  with  platform -sharedtechnologies, 
the  model  first  chooses  an  “engine 
leader”  among  vehicles  sharing  the 
same  engine.  The  leader  is  selected  first 
by  the  vehicle  with  the  lowest  average 
sales  across  all  available  model  years.  If 
there  is  a  tie,  the  vehicle  with  the 
highest  average  MSRP  across  model 
years  is  chosen.  The  model  applies  the 
same  logic  with  respect  to  the 
application  of  transmission  changes.  As 
with  platforms,  this  is  driven  by  the 
concept  that  vehicle  manufacturers 
typically  deploy  new  technologies  in 
small  numbers  prior  to  deploying 
widely  across  their  product  lines. 

(d)  interactions  Between  Regulatory 
Classes 

Like  earlier  versions,  the  current 
CAFE  model  provides  for  integrated 
analysis  spanning  different  regulatory 
classes,  accounting  both  for  standards 
that  apply  separately  to  different  classes 
and  for  interactions  between  regulatory 
classes.  Light  vehicle  CAFE  standards 
are  specified  separately  for  passenger 
cars  and  light  trucks.  However,  there  is 
considerable  sharing  between  these  two 
regulatory  classes.  Some  specific 
engines  and  transmissions  are  used  in 
both  passenger  cars  and  light  trucks, 
and  some  vehicle  platforms  span  these 
regulatory  classes.  For  example,  some 
sport- util ityvehicles  are  offered  in  2WD 
versions  classified  as  passenger  cars  and 
4WD  versions  classified  as  light  trucks. 
Integrated  analysis  of  manufacturers’ 
passenger  car  and  light  truck  fleets 
provides  the  ability  to  account  for  such 
sharing  and  reduce  the  likelihood  of 
finding  solutions  that  could  involve 
impractical  levels  of  complexity  in 
manufacturers’  product  lines.  In 
addition,  integrated  analysis  provides 
the  ability  to  simulate  the  potential  that 
manufactures  could  earn  CAFE  credits 
by  over  complying  with  one  standard 
and  use  those  credits  toward 
compliance  with  the  other  standard  ( i.e ., 
to  simulate  credit  transfers  between 
regulatory  classes). 

HD  pickups  and  vans  are  regulated 
separately  from  light-dutyvehicles. 
While  manufacturers  cannot  transfer 
credits  between  light-dutyand  MDHD 


classes,  there  is  some  sharing  of 
engineering  and  technology  between 
light-dutyvehicles  and  HD  pickups  and 
vans.  For  example,  some  passenger  vans 
with  GVWR  over  8,500  lbs.  are 
classified  as  medium -dutypassenger 
vehicles  (MDPVs)  and  thus  included  in 
manufacturers’  light -duty  truck  fleets, 
while  cargo  vans  sharing  the  same 
nameplate  are  classified  as  H  D  vans. 

(e)  Phase-  InCaps 

The  CAFE  model  retains  the  ability  to 
use  phase- incaps  (specified  in  model 
inputs)  as  proxies  for  a  variety  of 
practical  restrictions  on  technology 
application.  Unlike  vehicle-specific 
restrictions  related  to  redesign,  refreshes 
or  platforms/engines,  phase- incaps 
constrain  technology  application  at  the 
vehicle  manufacturer  level.  They  are 
intended  to  reflect  a  manufacturer’s 
overall  resource  capacity  available  for 
implementing  new  technologies  (such 
as  engineering  and  development 
personnel  and  financial  resources), 
thereby  ensuring  that  resource  capacity 
is  accounted  for  in  the  modeling 
process. 

In  previous  CAFE  rulemakings, 
redesign /refresh  schedules  and  phase-in 
caps  were  the  primary  mechanisms  to 
reflect  an  OEM’s  limited  pool  of 
available  resources  during  the 
rulemaking  time  frame  and  the  years 
leading  up  to  the  rulemaking  time 
frame,  especially  in  years  where  many 
models  may  be  scheduled  for  refresh  or 
redesign.  The  newly- introduced 
representation  platform-, engine-, and 
transm  ission  -  relatedconsi  derations 
discussed  above  augment  the  model’s 
preexisting  representation  of  redesign 
cycles  and  accommodation  of  phase-  in 
caps.  Considering  these  new  constraints, 
inputs  for  today’s  analysis  de-emphasize 
reliance  on  phase- incaps. 

In  the  NPRM  and  Method  B  of  the 
FRM  application  of  the  CAFE  model, 
phase  -  incaps  are  used  only  for  the  most 
advanced  technologies  included  in  the 
analysis,  i.e.,  SHEVs  and  lean-burnGDI 
engines,  considering  that  these 
technologies  are  most  likely  to  involve 
implementation  costs  and  risks  not 
otherwise  accounted  for  in 
corresponding  input  estimates  of 
technology  cost.  For  these  two 
technologies,  the  agencies  have  applied 
caps  that  begin  at  3  percent  (i.e.,  3 
percent  of  the  manufacturer’s 
production)  in  MY  2017,  increase  at  3 
percent  annually  during  the  ensuing 
nine  years  (reaching  30  percent  in  the 
MY  2026),  and  subsequently  increasing 
at  5  percent  annually  for  four  years 
(reaching  50  percent  in  MY  2030).  Note 
that  the  agencies  did  not  feel  that  lean  - 
burn  engines  were  feasible  in  the 
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timeframe  of  this  rulemaking,  so 
decided  to  reject  any  model  runs  where 
they  were  selected.  (In  any  case,  due  to 
the  cost  ineffectiveness  of  this 
technology,  it  was  never  chosen).  The 
agencies  did  not  receive  comments 
specifically  on  this  approach  for  phase- 
in  caps.  The  agencies  received 
comments  regarding  the  general 
feasibility  of  SHEVs  in  this  market 
segment,  with  some  commenters 
commenting  that  SHEVs  are  not  feasible 
for  HD  pickups  and  vans.  These 
comments  are  discussed  in  Section  C.8. 
While  the  agencies  have  retained  the 
above  approach  for  SHEV  phase-  incaps, 
the  agencies  have  conducted  a 
sensitivity  analysis  setting  the  SHEV 
caps  at  zero,  showing  that  the  Phase  2 
standardsare  feasible  and  appropriate 
without  the  use  of  SHEVs.  This 
sensitivity  analysis  is  described  in 
Section  E. 

For  Method  A  of  the  NPRM  the  phase- 
in  caps  have  been  set  to  100  percent,  so 
that  the  model  no  longer  relies  on 
phase- incaps  to  limit  the  eariy-year 
application  of  advanced  technologies. 
This  changes  is  further  described  in  the 
Method  B  of  the  FRM  specific  section 
below. 

(f)  Impact  of  Vehicle  Technology 
Application  Requirements 

Compared  to  prior  analyses  of  light- 
duty  standards,  these  model  changes, 
along  with  characteristics  of  the  HD 


pickup  and  van  fleet  result  in  some 
changes  in  the  broad  characteristics  of 
the  model’s  application  of  technology  to 
manufacturers’  fleets.  First,  since  the 
number  of  HD  pickup  and  van  platforms 
in  a  portfolio  is  typically  small, 
compliance  with  standards  may  appear 
especially  “lumpy”  (compared  to 
previous  applications  of  the  CAFE 
model  to  the  more  highly  segmented 
light-dutyfleet),  with  significant  over 
compliance  when  widespread  redesigns 
precede  stringency  increases,  and/or 
significant  application  of  carried  - 
forward  (aka  “banked”)  credits. 

Second,  since  the  use  of  phase  -  incaps 
has  been  de-emphasizedand 
manufacturer  technology  deployment 
remains  tied  strongly  to  estimated 
product  redesign  and  freshening 
schedules,  technology  penetration  rates 
may  jump  more  quickly  as 
manufacturersappiy  technology  to  high  - 
volume  products  in  their  portfolio. 

By  design,  restrictions  that  enforce 
commonality  of  mass  reduction  and 
aerodynamic  technologies  on  variants  of 
a  platform,  and  those  that  enforce 
engine  inheritance,  will  result  in  fewer 
vehicle-technologycombinations  in  a 
manufacturer’s  future  modeled  fleet. 
These  restrictions  are  expected  to  more 
accurately  capture  the  true  costs 
associated  with  producing  and 
maintaining  a  product  portfolio. 


(g)  Accounting  for  Test  Weight,  Payload, 
and  Towing  Capacity 

As  mentioned  above,  N  HTSA  has  also 
revised  the  CAFE  model  to  explicitly 
account  for  the  regulatory  “binning”  of 
test  weights  used  to  certify  light -duty 
fuel  economy  and  HD  pickup  and  van 
fuel  consumption  for  purposes  of 
evaluating  fleet -leveicompliance  with 
fuel  economy  and  fuel  consumption 
standards.  For  HD  pickups  and  vans, 
test  weight  (TW)  is  based  on  adjusted 
loaded  vehicle  weight  (ALVW),  which  is 
defined  as  the  average  of  gross  vehicle 
weight  rating  (GVWR)  and  curb  weight 
(CW).  TW  values  are  then  rounded, 
resulting  in  TW  “bins”: 

ALVW  <  4,000  lb.:  TW  rounded  to 

nearest  125  lb. 

4000  lb.  <  ALVW  <  5,500  lb.:  TW 

rounded  to  nearest  250  lb. 

ALVW  >  5,500  lb.:  TW  rounded  to 

nearest  500  lb. 

This  “binning”  of  TW  is  relevant  to 
calculation  of  fuel  consumption 
reductions  accompanying  mass 
reduction.  Model  inputs  for  mass 
reduction  (as  an  applied  technology)  are 
expressed  in  terms  of  a  percentage 
reduction  of  curb  weight  and  an 
accompanying  estimate  of  the 
percentage  reduction  in  fuel 
consumption,  setting  aside  rounding  of 
test  weight.  Therefore,  to  account  for 
rounding  of  test  weight,  NHTSA  has 
modified  these  calcuiationsas  follows: 


AFC, 


rounded_TW 


ATW  x 


AFC, 


unrounded  TW 


A  CW 


Where: 

DCW  =  %  change  in  curb  weight  (from  model 
input), 

DFCU!iromided_Tw  =  %  change  in  fuel 
consumption  (from  model  input), 
without  TW  rounding, 

DTW  =  %  change  in  test  weight  (calculated), 
and 

DFC10UIlded_Tw  =  %  change  in  fuel 

consumption  (calculated),  with  TW 
rounding. 

As  a  result,  some  applications  of 
vehicle  mass  reduction  will  produce  no 
compliance  benefit  at  all,  in  cases  where 
the  changes  in  ALVW  are  too  small  to 
change  test  weight  when  rounding  is 
taken  into  account.  On  the  other  hand, 
some  other  applications  of  vehicle  mass 
reduction  will  produce  significantly 
more  compliance  benefit  than  when 
rounding  is  not  taken  into  account,  in 
cases  where  even  small  changes  in 
ALVW  are  sufficient  to  cause  vehicles’ 
test  weights  to  increase  by,  e.g.,  500  lbs. 


when  rounding  is  accounted  for.  Model 
outputs  now  include  initial  and  final 
TW,  GVWR,  and  GCWR  (and,  as  before, 
CW)  for  each  vehicle  model  in  each 
model  year.  The  agencies  invited  but 
did  not  receive  comment  on  how  TW  is 
modeled. 

In  addition,  considering  that  the 
regulatory  alternatives  in  the  agencies’ 
analysis  all  involve  attribute- based 
standards  in  which  underlying  fuel 
consumption  targets  vary  with  “work 
factor”  (defined  by  the  agencies  as  the 
sum  of  three  quarters  of  payload,  one 
quarter  of  towing  capacity,  and  500  lb. 
for  vehicles  with  4WD),  NHTSA  has 
modified  the  CAFE  model  to  apply 
inputs  defining  shares  of  curb  weight 
reduction  to  be  “returned”  to  payload 
and  shares  of  GVWR  reduction  to  be 
returned  to  towing  capacity.  The 
standards’  dependence  on  work  factor 
provides  some  incentive  to  increase 


payload  and  towing  capacity,  both  of 
which  are  buyer-facingmeasures  of 
vehicle  utility,  in  the  agencies’ 
judgment,  this  provides  reason  to 
assume  that  if  vehicle  mass  is  reduced, 
manufacturers  are  likely  to  “return” 
some  of  the  change  to  payload  and/or 
towing  capacity.  For  this  analysis,  the 
agencies  have  applied  the  following 
assumptions: 

•  GVWR  will  be  reduced  by  half  the 
amount  by  which  curb  weight  is 
reduced.  In  other  words,  50  percent  of 
the  curb  weight  reduction  will  be 
returned  to  payload. 

•  GCWR  will  not  be  reduced.  In  other 
words,  100  percent  of  any  GVWR 
reduction  will  be  returned  to  towing 
capacity. 

•  GVWR/CW  and  GCWR/ GVWR  will 
not  increase  beyond  levels  observed 
among  the  majority  of  similar  vehicles 
(or,  for  outlier  vehicles,  initial  values): 
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Table  VI-8  Ratios  for  Modifying  GVW  and  GCW  as  a  Function  of  Mass  Reduction 


Group 

Maximum  ratios  assumed 
enabled  by  mass  reduction 

GWVR/CW 

GCWR/GVWR 

Unibody  . 

1.75 

1.50 

Gasoline  pickups  >  13k  GVWR . 

2.00 

1.50 

Other  gasoline  pickups  . 

1.75 

2.25 

Diesel  SRW  pickups  . 

1.75 

2.50 

All  other . 

1.75 

2.25 

The  first  of  two  of  these  inputs  are 
specified  along  with  standards  for  each 
regulatory  alternative,  and  the  GVWR/ 
CW  and  GCWR/GVWR  “caps”  are 
specified  separately  for  each  vehicle 
model  in  the  analysis  fleet. 

In  addition,  NHTSA  has  changed  the 
model  to  prevent  HD  pickup  and  van 
GVWR  from  falling  below  8,500  lbs. 
when  mass  reduction  is  applied 
(because  doing  so  will  cause  vehicles  to 
be  reclassified  as  light -duty  vehicles), 
and  to  treat  any  additional  mass  for 
hybrid  electric  vehicles  as  reducing 
payload  by  the  same  amount  (e.g.,  if 
adding  a  strong  HEV  package  to  a 
vehicle  involves  a  350  pound  penalty, 
GVWR  is  assumed  to  remain 
unchanged,  such  that  payload  is  also 
reduced  by  350  lbs). 

The  agencies  invited  but  did  not 
receive  comment  on  estimating  how 
changes  in  vehicle  mass  may  impact 
fuel  consumption,  GVWR,  and  GCWR. 

(8)  Subsequent  Changes  to  the  CAFE 
Model  (for  Method  A) 

Since  issuing  the  NPRM,  NHTSA  has 
made  further  changes  to  the  CAFE 
model,  in  order  to  estimate  the  potential 
impacts  of  simultaneous  standards  for 
both  light-dutyvehiclesand  HD  pickups 
and  vans.  Among  the  updates  most 
relevant  to  analysis  supporting  the  final 
standards  for  HD  pickups  and  vans,  the 
current  model:  includes  refinements  to 
enable  accounting  for  platforms, 
engines,  and  transmissions  sharing 
between  light-dutyand  HD  pickups  and 
vans;  reflects  refinements  to  how 
models  for  the  first  application  of  new 
technology  are  identified  among  shared 
platforms,  engines,  and  transmissions; 
allows  payback  period,  discount  rate, 
survival  rates,  and  mileage 
accumulation  schedules  to  be  specified 
separately  for  each  vehicle  class;  makes 
use  of  large  scale  simulation  modeling 
to  more  accurately  account  for  synergies 
among  technologies  to  estimate  the  fuel 
consumption  impact  of  different 
combinations  of  technologies;  provides 
the  ability  to  selectively  exclude  fine 
payment  from  the  “effective  cost” 
calculation  used  to  simulation 
manufacturers’  decisions  regarding  the 


application  of  fuel -savingtechno log ies; 
and  expands  the  use  of  forward 
planning  to  estimate  decisions  to  use 
credits  that  would  otherwise  expire. 
Changes  to  the  CAFE  model  are 
discussed  at  greater  length  below  and  in 
the  CAFE  model  documentation. 

Also  since  issuing  the  NPRM,  NHTSA 
has  revised  many  model  inputs  to 
reflect  information  that  has  become 
avai  (able  since  the  proposal.  Among  the 
updates  most  relevant  to  analysis 
supporting  the  final  rule,  these  inputs 
reflect:  an  updated  vehicle- levelmarket 
forecast  based  on  data  regarding  the 
201 5  model  year  fleet  and  a  new 
commercial  ly  -  avai  lablemanufacturer- 
and  segment  -  levelmarket  forecast,  and 
spanning  light-dutyvehiclesand  HD 
pickups  and  vans;  newer  fuel  prices  and 
total  vehicle  production  volumes  from 
the  Energy  Information  Administration’s 
Annual  Energy  Outlook  2015;  a 
database,  based  on  a  large -scaleful  I 
vehicle  simulation  study,  of  estimates  of 
the  effect  of  thousands  of  different 
combinations  of  technologies  on  fuel 
consumption;  and  updated  mileage 
accumulation  schedules  based  on  a 
database  of  more  than  70  million 
odometer  readings. 

NHTSA  implemented  these  changes 
to  the  CAFE  model  and  accompanying 
inputs  to  support  both  today’s  final  rule 
promulgating  new  fuel  consumption 
standards  for  HD  pickups  and  vans  and 
the  Draft  Technical  Assessment  Report 
regarding  agency’s  consideration  of 
CAFE  standards  for  light  duty  vehicles 
for  model  years  2022-2025.  This 
provided  a  basis  to  analyze  the  fleets 
simultaneously,  accounting  for 
interactions  between  the  fleets;  the  draft 
RIA  (p.  10-18)  accompanying  the  NPRM 
identified  this  as  a  planned 
improvement  for  the  final  rule,  and 
some  stakeholders’  comments  (e.g., 
CARB,492  UCS,493  and  CBD494) 


492  GARB,  Docket  No.  NHTSA-20 14-0 132-0 125, 
at  17-18;  52-53. 

493  UCS,  Docket  No.  EPA-HQ-OAR-201 4-0827- 
1329,  at  pages  23-24. 

494  CBD,  Docket  No.  NHTSA-20 14-0 132-01 01  at 
pages  8-9. 


indicated  that  such  interactions  should 
be  accounted  for. 

The  remainder  of  this  section 
summarizes  changes  to  the  CAFE  model 
and  inputs  made  subsequent  to  the 
NPRM  analysis,  summarizes  results  of 
the  updated  analysis,  and  discusses. 

(a)  Interactions  Between  Regulatory 
Classes 

Like  earlier  versions,  the  current 
CAFE  model  provides  for  integrated 
analysis  spanning  different  regulatory 
classes,  accounting  both  for  standards 
that  apply  separately  to  different  classes 
and  for  interactions  between  regulatory 
classes.  Light  vehicle  CAFE  standards 
are  specified  separately  for  passenger 
cars  and  light  trucks.  However,  there  is 
considerable  sharing  between  these  two 
regulatory  classes.  Some  specific 
engines  and  transmissions  are  used  in 
both  passenger  cars  and  light  trucks, 
and  some  vehicle  platforms  span  these 
regulatory  classes.  For  example,  some 
sport -utility  vehicles  are  offered  in  2WD 
versions  classified  as  passenger  cars  and 
4WD  versions  classified  as  light  trucks, 
integrated  analysis  of  manufacturers’ 
passenger  car  and  light  truck  fleets 
provides  the  ability  to  account  for  such 
sharing  and  reduce  the  likelihood  of 
finding  solutions  that  could  involve 
impractical  levels  of  complexity  in 
manufacturers’  product  lines.  In 
addition,  integrated  analysis  provides 
the  ability  to  simulate  the  potential  that 
manufactures  could  earn  CAFE  credits 
by  over  complying  with  one  standard 
and  use  those  credits  toward 
compliance  with  the  other  standard  (i.e., 
to  simulate  credit  transfers  between 
regulatory  classes). 

HD  pickups  and  vans  are  regulated 
separately  from  light- dutyvehicles. 
While  manufacturers  cannot  transfer 
credits  between  light-dutyand  MDHD 
classes,  there  is  some  sharing  of 
engineering  and  technology  between 
light-dutyvehiclesand  HD  pickups  and 
vans.  For  example,  some  passenger  vans 
with  GVWR  over  8,500  pounds  are 
classified  as  medium -dutypassenger 
vehicles  (MDPVs)  and  thus  included  in 
manufacturers’  light -duty  truck  fleets, 
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while  cargo  vans  sharing  the  same 
nameplate  are  classified  as  H  D  vans. 

The  FRM  Method  A  analysis  uses  an 
overall  analysis  fleet  spanning  both  the 
light-dutyand  HD  pickup  and  van 
fleets.  As  discussed  below,  doing  so 
shows  some  technology  “spilling  over” 
to  HD  pickups  and  vans  due,  for 
example,  to  the  application  of 
technology  in  response  to  current  light- 
duty  standards.  For  most  manufacturers, 
these  interactions  appear  relatively 
small.  For  Nissan,  however,  they  appear 
considerable,  because  Nissan’s  heavy- 
duty  vans  use  engines  also  used  in 
Nissan’s  light-dutySUVs.  Unlike  the 
Method  A  analysis,  the  Method  B 
analysis  is  independent  from  the  light- 
duty  program. 

in  the  NPRM  proposing  new 
standards  for  heavy -dutypickups  and 
vans,  NHTSA  and  EPA  requested 
comment  on  the  expansion  of  the 
analysis  fleet  such  that  the  impacts  of 
new  HD  pickup  and  van  standards  can 
be  estimated  within  the  context  of  an 
integrated  analysis  of  light -duty  vehicles 
and  HD  pickups  and  vans,  accounting 
for  interactions  between  the  fleets.  As 
mentioned  above,  some  environmental 
organizations  specifically  cited 
commonalities  and  overlap  between 
light-and  heavy -duty products. 

(b)  Phase-InCaps 

The  model  also  accommodates 
estimates  of  overall  limits  (expressed  as 
“phase- incaps”  in  model  inputs)  on  the 
rates  at  which  manufacturers’  may 
practicably  add  technology  to  their 
respective  fleets.  So,  for  example,  even 
if  a  manufacturer  is  expected  to  redesign 
half  of  its  production  in  MY  2016,  if  the 
manufacturer  is  not  already  producing 
any  strong  hybrid  electric  vehicles 
(SHEVs),  a  phase-  incap  can  be  specified 
in  order  to  assume  that  manufacturer 
will  stop  applying  SHEVs  in  MY  2016 
once  it  has  done  so  to  at  least  3  percent 
of  its  production  in  that  model  year. 

T oday’s  analysis  sets  all  of  these  caps  at 
100  percent,  relying  on  other  model 
constraints  (in  particular,  the 
assumption  that  many  technologies  are 


most  practicably  applied  as  part  of  a 
vehicle  freshening  or  redesign)  to 
estimate  practicable  technology 
application  pathways. 

The  CAFE  model  retains  the  ability  to 
use  phase-  incaps  (specified  in  model 
inputs)  as  proxies  for  a  variety  of 
practical  restrictions  on  technology 
application.  Unlike  vehicle-specific 
restrictions  related  to  redesign,  refreshes 
or  platforms/engines,  phase- incaps 
constrain  technology  application  at  the 
vehicle  manufacturer  level,  introduced 
in  the  2006  version  of  the  CAFE  model, 
they  were  intended  to  reflect  a 
manufacturer’s  overall  resource  capacity 
available  for  implementing  new 
technologies  (such  as  engineering  and 
development  personnel  and  financial 
resources),  thereby  ensuring  that 
resource  capacity  is  accounted  for  in  the 
modeling  process. 

in  previous  fuel  efficiency 
rulemakings,  redesign/ refresh  schedules 
and  phase-  incaps  were  the  primary 
mechanisms  to  reflect  an  OEM’s  limited 
pool  of  available  resources  during  the 
rulemaking  time  frame  and  the  years 
leading  up  to  the  rulemaking  time 
frame,  especially  in  years  where  many 
models  may  be  scheduled  for  refresh  or 
redesign.  The  newly- introduced 
representation  platform-, engine-, and 
transmission  -  relatedconsi derations 
discussed  above  augment  the  model’s 
preexisting  representation  of  redesign 
cycles,  and  as  discussed  above,  inputs 
for  today’s  analysis  de -emphasize 
reliance  on  phase  -  incaps. 

(c)  Accounting  for  Credits 

The  changes  discussed  above  relate 
specifically  to  the  model’s  approach  to 
simulating  manufacturers’  potential 
addition  of  fuel-savingtechnology  in 
response  to  fuel  efficiency  standards 
and  fuel  prices  within  an  explicit 
product  planning  context.  The  model’s 
approach  to  simulating  compliance 
decisions  also  accounts  for  the  potential 
to  earn  and  use  fuel  consumption 
credits,  as  provided  by  EPCA/E1SA.  Like 
past  versions,  the  current  CAFE  model 
can  be  used  to  simulate  credit  carry¬ 


forward  (a.k.a.  banking)  between  model 
years  and  transfers  between  the 
passenger  car  and  light  truck  fleets,  but 
not  credit  carry -back(a.k.a.  borrowing) 
between  model  years  or  trading  between 
manufacturers.  Unlike  past  versions,  the 
current  CAFE  model  provides  a  basis  to 
specify  (in  model  inputs)  fuel 
consumption  credits  available  from 
model  years  earlier  than  those  being 
simulated  explicitly.  For  example,  with 
today’s  analysis  representing  model 
years  201 5-2032  explicitly,  credits 
specified  as  being  available  from  model 
year  2014  are  made  available  for  use 
through  model  year  2019  (given  the 
current  5 -year  limit  on  carry -for  ward  of 
credits). 

As  discussed  in  the  CAFE  model 
documentation,  the  model’s  default 
logic  attempts  to  maximize  credit  carry¬ 
forward — that  is  to  “hold  on”  to  credits 
for  as  long  as  possible.495  Although  the 
model  uses  credits  before  expiry  if 
needed  to  cover  shortfalls  when 
insufficient  opportunity  to  add 
technology  is  available  to  achieve 
compliance  with  a  standard,  the  model 
will  otherwise  carry  forward  credits 
until  they  are  about  to  expire,  at  which 
point  it  will  use  them  before  adding 
technology.  As  further  discussed  in  the 
CAFE  model  documentation,  model 
inputs  can  be  used  to  adjust  this  logic 
to  shift  the  use  of  credits  ahead  by  one 
or  more  model  years. 

The  example  presented  below 
illustrates  how  some  of  aspects  of  the 
current  model  logic  around  credits 
impacts  estimation  of  technology 
application  by  a  manufacturer  within 
the  context  of  a  specified  set  of 
standards,  focusing  here  on  the  model’s 
estimate  of  Ford’s  potential  technology 
application  under  the  preferred 
alternative.  Overall  results  for  Ford  and 
other  manufacturers  are  summarized  in 
Section  VLD. 


495  VolpeCAFE  Model  Documentation,  July  2016, 
pg  64.  Available  at  http://www.nhtsa.gov/ 

La  ws%  20  &  %  20Regula  t  ions/C  A  FE%  20-  %  20 
Fuel  %  2 OEco nomy/ca  fe-volpe-model . 
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Figure  VI-5  Example  of  a  Possible  Compliance  Strategy  for  Ford 


Several  aspects  of  the  estimated 
achieved  and  required  fuel  consumption 
levels  shown  above  are  notable.  First, 
the  characteristics  of  Ford’s  fleet  as 
represented  in  today’s  analysis  fleet  are 
such  that  the  heavy  duty  pickup  and 
van  fleet  fal  Is  short  of  average  fuel 
efficiency  standard  in  MY’s2023 
through  2027.  However,  they  exceed 
their  standard  for  MY’s  2016  through 

2022.  The  current  analysis  uses  logic 
that  reflect  the  potential  that  Ford  could 
use  the  5-yearcarry  forward  provision 
to  use  fuel  efficiency  credits  earned  in 
MY’s  2018  through  MY  2022,  to  cover 
the  shortfalls  for  MY’s  2023  to  2027. 

The  model  assumes  Ford  will  use  as 
many  of  the  MY  2018  expiring  credits 
as  necessary  to  cover  the  shortfall  in  MY 

2023.  For  MY  2024  they  will  use  all 
available  MY  2019  credits  before 
applying  any  additional  MY  2020 
credits  necessary  to  cover  the  shortfall 
(in  this  particular  case  there  are  enough 
MY  2019  credits  to  cover  the  shortfall  in 
MY  2024).  This  pattern  continues  for  all 
model  years  where  there  is  a  shortfall — 
the  model  applies  the  oldest  remaining 
credits  first.  Even  so,  today’s  analysis 
indicates  Ford  could  be  required  to  pay 
civil  penalties  for  noncompliance 
without  the  addition  of  modest  fuel 
savings  in  MY  2027.  The  change  to  the 
model  which  accounts  for  credits 
earned  prior  to  MY  2015  is  not 
illustrated  in  this  example.  However, 
Ford  comes  in  with  fuel  consumption 
credits  from  MY’s  prior  to  MY  2015;  if 
they  had  come  in  with  an  initial 
shortfall,  they  could  have  used  these 


banked  credits  to  cover,  at  least  a 
portion,  of  that  shortfall. 

As  discussed  above,  these  results 
provide  an  estimate,  based  on  analysis 
inputs,  of  one  way  General  Motors 
could  add  fuel  -savingtech nolog ies  to  its 
products  under  the  preferred  alternative 
considered  here,  and  are  not  a 
prediction  of  what  General  Motors 
would  do  under  this  alternative.  In 
addition,  it  should  be  recognized  that 
specific  results  vary  among 
manufacturersand  among  regulatory 
alternatives  (and  under  different 
analytical  inputs).  Still,  the  example 
should  serve  to  illustrate  how  the  ability 
to  model  credit  banking  can  impact 
results. 

(d)  Integrating  Vehicle  Simulation 
Results  Into  the  Synergy  Values 

The  CAFE  model  does  not  itself 
evaluate  which  technologies  will  be 
available,  nor  does  it  evaluate  how 
effective  or  reliable  they  will  be.  The 
technological  availability  and 
effectiveness  rather,  are  predefined 
inputs  to  the  model  based  on  the 
agencies’  judgements  and  not  outputs 
from  the  model,  which  is  simply  a  tool 
for  calculating  the  effects  of  combining 
input  assumptions. 

In  previous  versions  of  the  CAFE 
Model,  technology  effectiveness  values 
entered  into  the  model  as  a  single 
number  for  each  technology  (for  each  of 
several  classes),  intended  to  represent 
the  incremental  improvement  in  fuel 
consumption  achieved  by  applying  that 
technology  to  a  vehicle  in  a  particular 
class.  At  a  basic  level,  this  implied  that 


successive  application  of  new  vehicle 
technologies  resulted  in  an 
improvement  in  fuel  consumption  (as a 
percentage)  that  was  the  product  of  the 
individual  incremental  effectiveness  of 
each  technology  applied.  Since  this 
construction  fails  to  capture  interactive 
effects — cases  where  a  given  technology 
either  improves  or  degrades  the  impact 
of  subsequently  applied  technologies — 
the  CAFE  Model  applied  “synergy 
factors.”  The  synergy  factors  were 
defined  for  a  relatively  small  number  of 
technology  pairs,  and  were  intended  to 
represent  the  result  of  physical 
interactions  among  pairs  of 
technologies — attempting  to  account  for 
situations  where  2x2^4. 

For  a  more  specific  example,  for  a 
vehicle  with  an  initial  fuel  consumption 
of  FC0,  if  two  technologies  are  applied, 
one  with  an  incremental  effectiveness  of 
5  percent,  and  a  second  with  an 
incremental  effectiveness  of  10  percent, 
the  effectiveness  after  the  application  of 
both  technologies  without  consideration 
of  synergies  could  be  expressed  as 
follows; 

FC0*(1  ¥  .05)*(1  ¥  .1 ) 

Which  is  equivalent  to: 

FC0*(1  ¥  .145) 

This  suggests  that  the  combined 
effectiveness  of  the  two  technologies  is 
14.5  percent.  The  synergy  factors  aim  to 
correct  for  cases  where  fuel 
consumption  improvements  are  not 
perfectly  multiplicative,  and  the 
combined  fuel  consumption  in  the 
example  above  is  either  greater  than  or 
less  than  14.5  percent. 
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For  this  analysis,  the  CAFE  Model  has 
been  modified  to  accommodate  the 
results  of  the  iarge-scalevehicle 
simulation  study  conducted  by  Argonne 
National  Laboratory  (described  in  more 
detail  in  the  light-dutyDraft  TAR). 

While  Autonomie,  Argonne’s  vehicle 
simulation  model,  produces  absolute 
fuel  consumption  values  for  each 
simulation  record,  the  results  have  been 
modified  in  a  way  that  preserves  much 
of  the  existing  structure  of  the  CAFE 
Model’s  compliance  logic,  but  still 
faithfully  reproduces  the  totality  of  the 
simulation  outcomes  present  in  the 
database.  Fundamentally,  the 
implementation  represents  a  translation 
of  the  absolute  values  in  the  simulation 
database  into  incremental 
improvements  and  a  substantially 
expanded  set  of  synergy  factors. 

Since  the  simulation  efforts  only 
included  light-dutyvehicles,  the 
effectiveness  values  for  heavy  duty  were 
not  integrated  into  the  heavy -dutyfieet; 
for  future  rule-makingsNHTSA  hopes  to 
extend  the  vehicle  simulation  efforts  to 
include  simulations  that  would  be 
relevant  for  heavy -dutypickups  and 
vans.  While  the  effectiveness  values  for 
individual  technologies  remain  the 
same,  the  synergies  between  two  or 
more  technologies  incorporate 
information  from  Autonomie  Argonne’s 
light-dutypickup  simulations.  While 
these  synergy  values  are  not  a  perfect 
approximation  of  the  interaction  of 
technology  applications  particular  to 
heavy -dutyvehicles,  it  is  consistent 
with  what  we  did  in  the  NPRM  (where 
we  also  used  synergy  values  from  light- 
duty  pickups). 

Updating  the  synergy  values  to  use 
Argonne’s  simulation  efforts  does  two 
things;  (1 )  It  allows  that  these  synergies 
may  occur  between  more  than  two 
technologies,  and  (2)  because  the 
synergies  are  multiplicative,  rather  than 
additive,  it  allows  for  the  consideration 
that  the  order  of  other  technology 
applications  matter  in  determining  the 
incremental  percentage  improvement 
correction  of  the  synergy  value.  Instead 
of  having  one  additive  incremental 
percentage  synergy  value  for  a  pair  of 
technologies,  regardless  of  the  order  of 
technology  application  between  these 
pair  of  technologies,  the  synergy  values 
are  dependent  on  the  initial  state  and 
ending  point  of  a  vehicle  within  the 
database. 

As  stated,  in  the  past,  synergy  values 
in  the  Volpe  model  were  represented  as 
pairs.  However,  the  new  values  are  7- 
tuples  and  there  is  one  for  every  point 
in  the  database.  The  synergy  factors  are 
based  (entirely)  on  values  in  the 
Argonne  database,  producing  one  for 
each  unique  technology  combination  for 


each  technology  class,  and  are 
calculated  as 

FCk 

Sk~  Fc0-n(i-xi) 

where  Sk  is  the  synergy  factor  for 
technology  combination  k,  FC0  is  the 
fuel  consumption  of  the  reference 
vehicle  (in  the  database),  Xi  is  the  fuel 
consumption  improvement  of  each 
technology  /  represented  in  technology 
combination  k  (where  some 
technologies  are  present  in  combination 
k,  and  some  are  precedent  technologies 
that  were  applied,  incrementally,  before 
reaching  the  current  state  on  one  of  the 
paths). 

In  order  to  incorporate  the  results  of 
the  Argonne  database,  while  still 
preserving  the  basic  structure  of  the 
CAFE  model’s  technology  module,  it 
was  necessary  to  translate  the  points  in 
the  database  into  locations  on  the 
technology  tree.496  By  recognizing  that 
most  of  the  paths  on  the  technology  tree 
are  unrelated,  or  separable,  it  is  possible 
to  decompose  the  technology  tree  into  a 
small  number  of  paths  and  branches  by 
technology  type.  To  achieve  this  level  of 
linearity,  we  define  technology  groups — 
only  one  of  which  is  new.  They  are: 
engine  cam  configuration  (CONFIG), 
engine  technologies  (ENG),  transmission 
technologies  (TRANS),  electrification 
(ELEC),  mass  reduction  levels  (MR), 
aerodynamic  improvements  (AERO), 
and  rolling  resistance  (ROLL).  The 
combination  of  technology  levels  along 
each  of  these  paths  define  a  unique 
technology  combination  that 
corresponds  to  a  single  point  in  the 
database  for  each  technology  class. 

These  technology  state  definitions  are 
more  important  for  defining  synergies 
than  for  determining  incremental 
effectiveness,  but  the  paths  are 
incorporated  into  both.  Again,  because 
we  did  not  simulate  results  applicable 
to  the  heavy -dutyfieet,  we  did  not  use 
the  database  to  define  the  incremental 
technology  effectiveness,  but  only  to 
adjust  for  the  unique  interaction  of 
different  combinations  of  technology. 

As  an  example,  a  technology  state 
vector  describing  a  vehicle  with  a  SOHC 
engine,  variable  valve  timing  (only),  a  6- 
speed  automatic  transmission,  a  belt  - 
integrated  starter  generator,  mass 
reduction  (level  1),  aerodynamic 
improvements  (level  2),  and  rolling 
resistance  (level  1)  would  be  specified 
as  SOHC;VVT;AT6;BlSG;MR1  ;AER02; 
ROLL1.  Once  a  vehicle  is  assigned  a 
technology  state  (one  of  the  tens  of 


496  The  technology  tree  used  to  create  the 
synergies  for  this  rule  are  presented  in  the  light- 
duty  draft  TAR. 


thousands  of  unique  7-tuples, defined  as 
CONFIG;ENG;TRANS;ELEC;MR;AERO; 
ROLL),  adding  a  new  technology  to  the 
vehicle  simply  represents  progress  from 
one  technology  state  to  another.  The 
vehicle’s  fuel  consumption  is; 

FCi  =  FC0  *  (1  ¥  FCh)  *  Sk/q 
where  FQ  is  the  fuel  consumption 
resulting  from  the  application  of 
technology  i,  FC0  is  the  vehicle’s  fuel 
consumption  before  technology  i  is 
applied,  FCk  is  the  incremental  fuel 
consumption  (percentage)  improvement 
associated  with  technology  i,  Sk  is  the 
synergy  factor  associated  with  the 
combination,  k,  of  technologies  the 
vehicle  technology  /  is  applied,  and  S0 
the  synergy  factor  associated  with  the 
technology  state  that  produced  fuel 
consumption  FC0.  The  synergy  factor  is 
defined  in  a  way  that  captures  the 
incremental  improvement  of  moving 
between  points  in  the  database,  where 
each  point  is  defined  uniquely  as  a  7- 
tuple  describing  its  cam  configuration, 
highest  engine  technology, 
transmission,  electrification  type,  mass 
reduction  level,  and  level  of 
aerodynamic  or  rolling  resistance 
improvement.  For  the  current  heavy- 
duty  adoption,  it  is  only  these  synergy 
values  that  were  used  in  the  current 
analysis.  While,  like  with  the  individual 
fuel  consumption  improvements,  there 
is  likely  not  a  simple  mapping  from 
light-dutypickups  to  heavy-duty 
pickups  (size  and  power  matter),  the 
previous  synergy  values  were  also  an 
adoption  from  light-dutypickups.  The 
integration  of  the  simulation  data  allows 
for  a  more  complete  set  of  synergies  that 
account  for  the  order  of  technology 
application  and  the  interaction  of  more 
than  two  individual  technologies. 

(e)  Updating  Mileage  Accumulation 
Schedules 

In  order  to  develop  new  mileage 
accumulation  schedules  for  vehicles 
regulated  under  NHTSA’s  fuel 
efficiency  and  CAFE  programs  (classes 
1-3),  NHTSA  purchased  a  data  set  of 
vehicle  odometer  readings  from  IHS/ 
Polk  (Polk).  Polk  collects  odometer 
readings  from  registered  vehicles  when 
they  encounter  maintenance  facilities, 
state  inspection  programs,  or 
interactions  with  dealershipsand 
OEMs.  The  (average)  odometer  readings 
in  the  dataset  NHTSA  purchased  are 
based  on  over  74  million  unique 
odometer  readingsacross  16  model 
years  (2000-2015)  and  vehicle  classes 
present  in  the  data  purchase  (all 
registered  vehicles  less  than  14,000  lbs. 
GVW). 

The  Polk  data  provide  a  measure  of 
the  cumulative  lifetime  vehicle  miles 
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traveled  (VMT)  for  vehicles,  at  the  time 
of  measu remen t,  aggregated  by  the 
following  parameters:  make,  model, 
model  year,  fuel  type,  drive  type,  door 
count,  and  ownership  type  (commercial 
or  personal).  Within  each  of  these 
subcategories  they  provide  the  average 
odometer  reading,  the  number  of 
odometer  readings  in  the  sample  from 
which  Polk  calculated  the  averages,  and 
the  total  number  of  that  subcategory  of 
vehicles  in  operation.  From  these 
N  HTSA  was  able  to  develop  new 
estimates  of  vehicle  miles  traveled  by 
age  as  inputs  for  the  CAFE  Model. 

(f)  Impact  of  Vehicle  Technology 
Application  Requirements 

Compared  to  prior  analyses  of  light- 
duty  standards,  these  model  changes 
result  in  some  changes  in  the  broad 
characteristics  of  the  model’s 
application  of  technology  to 
manufacturers’  fleets.  Since  the  use  of 
phase- incaps  has  been  de-emphasized 


and  manufacturer  technology 
deployment  remains  tied  strongly  to 
estimated  product  redesign  and 
freshening  schedules,  technology 
penetration  rates  may  jump  more 
quickly  as  manufacturers  apply 
technology  to  high- volumeproducts  in 
their  portfolio. 

By  design,  restrictions  that  enforce 
commonality  of  mass  reduction  and 
aerodynamic  technologies  on  variants  of 
a  platform,  and  those  that  enforce 
engine  inheritance,  will  result  in  fewer 
vehicle-technologycombinations  in  a 
manufacturer’s  future  modeled  fleet.  As 
explained  in  the  NPRM  proposing  new 
standards  for  HD  pickups  and  vans, 
these  restrictions  are  expected  to  more 
accurately  capture  the  true  costs 
associated  with  producing  and 
maintaining  a  product  portfolio. 

(i)  Updated  Schedules 

The  new  medium-dutyvan/pickup 
schedule  in  Figure  VI-6  predicts  higher 


annual  VMT  for  vehicles  between  ages 
one  through  five  years,  and  lower 
annual  VMT  for  all  other  vehicle  ages, 
than  the  old  schedule.  Over  the  first  30- 
year  span,  the  new  schedule  predicts 
that  medium-dutyvans/pickups  drive 
24,249  (9  percent)  fewer  miles  than  the 
old  schedule.  We  predict  the  maximum 
average  annual  VMT  for  medium-duty 
vehicles  (23,307  miles)  at  age  two. 

These  changes  to  the  schedule  will  have 
important  implications  on  certain 
benefits  of  the  standards.  More 
monetary  fuel  savings  will  occur  during 
the  first  five  years  of  a  vehicle’s  life 
under  the  new  schedule,  but  a  decrease 
in  fuel  savings  will  occur  overall  while 
using  these  schedules.  For  payback 
periods  shorter  than  5  years,  the  new 
schedule  will  show  shorter  payback 
periods  than  the  old  schedule.  Section 
10  of  the  RIA  offers  similar  figures  for 
light -duty  vehicles  types.  It  also  offers 
further  explanation  about  the  shape  of 
the  new  annual  VMT  schedule. 


25,000 
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Figure  VI-6  A  Comparison  of  the  New  and  Old  Heavy-Duty  Van/Pickup  Schedules 


Table  VI-9  offers  a  summary  of  the 
comparison  of  lifetime  VMT  (by  class) 
under  the  new  schedule,  compared  with 
lifetime  VMT  under  the  old  schedule,  in 
addition  to  the  total  lifetime  VMT 
expected  under  each  schedule  for 
vehicles  that  survive  to  their  full  useful 


life,  Table  VI-9also  shows  the  survival  - 
weighted  lifetime  VMT  for  both 
schedules.  This  represents  the  average 
lifetime  VMT  for  all  vehicles,  not  only 
those  that  survive  to  their  full  useful 
life.  The  percentage  difference  between 
the  two  schedules  is  not  as  stark  for  the 


survival -weightedschedules:  The 
percentage  decrease  of  survival  - 
weighted  lifetime  VMT  under  the  new 
schedules  range  from  6.5  percent  (for 
medium-dutytrucks  and  vans)  to  21.2 
percent  (for  passenger  vans). 
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Table  VI-9— Summary  Comparison  of  Lifetime  VMT  of  the  New  and  Old  Schedules 


Survival-Weighted 

Lifetime  VMT 

Lifetime  VMT 

New 

Old 

%  difference 

New 

Old 

%  difference 

Car  . 

204,233 

301,115 

32.2 

142,119 

179,399 

20.8 

Van  . 

237,623 

362,482 

34.4 

155,115 

196,725 

21.2 

SUV  . 

237,623 

338,646 

29.8 

155,115 

193,115 

19.7 

Pickup  . 

265,849 

360,982 

26.4 

157,991 

188,634 

16.2 

2b/3  . 

246,413 

270,662 

9.0 

176,807 

189,020 

6.5 

(ii)  Data  Description 

While  the  Polk  data  set  contains 
model  -  levelaverage  odometer  readings, 
the  CAFE  model  assigns  lifetime  VMT 
schedules  at  a  lower  resolution  based  on 
vehicle  body  style.  For  the  purposes  of 
VMT  accounting,  the  CAFE  model 
classifies  every  vehicle  in  the  analysis 
fleet  as  being  one  of  the  following: 
passenger  car,  SUV,  pickup  truck, 
passenger  van,  or  medium -dutypickup/ 
van.  in  order  to  use  the  Polk  data  to 
develop  VMT  schedules  for  each  of  the 
(VMT)  classes  in  the  CAFE  model,  we 
constructed  a  mapping  between  the 
classification  of  each  model  in  the  Polk 
data  and  the  classes  in  the  CAFE  model. 
The  only  difference  between  the 
mapping  for  the  VMT  schedules  and  the 
rest  of  the  CAFE  model  is  that  we 
merged  the  SUV  and  van  body  styles 
into  one  class  (for  reasons  described  in 
our  discussion  of  the  SUV/van  schedule 
in  Section  10  of  the  RIA).  This  mapping 
allowed  us  to  predict  the  lifetime  miles 
traveled,  by  the  age  of  a  vehicle,  for  the 
categories  in  the  CAFE  model. 

in  estimating  the  VMT  models,  we 
weighted  each  data  point  (make/model 
classification)  by  the  share  of  each 
make/model  in  the  total  population  of 
the  corresponding  CAFE  class.  This 
weighting  ensures  that  the  predicted 
odometer  readings,  by  class  and  model 
year,  represent  each  of  vehicle 
classification  among  observed  vehicles 
(i.e.,  the  vehicles  for  which  Polk  has 
odometer  readings),  based  on  each 
vehicles’  representation  in  the  registered 
vehicle  population  of  its  class,  implicit 
in  this  weighting  scheme,  is  the 
assumption  that  the  samples  used  to 
calculate  each  average  odometer  reading 
by  make,  model,  and  model  year  are 
representative  of  the  total  population  of 
vehicles  of  that  type.  Several  indicators 
suggest  that  this  is  a  reasonable 
assumption. 

First,  the  majority  of  each  vehicle 
make/model  is  well -rep  resen  ted  in  the 
sample.  For  more  than  85  percent  of 
make/modei  combinations,  the  average 
odometer  readings  are  collected  for  20 
percent  or  more  of  the  total  population. 


Most  make/model  observations  have 
sufficient  sample  sizes,  relative  to  their 
representation  in  the  vehicle 
population,  to  produce  meaningful 
average  odometer  totals  at  that  level. 

We  also  considered  whether  the 
representativeness  of  the  odometer 
sample  varies  by  vehicle  age,  since  VMT 
schedules  in  the  CAFE  model  are 
specific  to  each  age.  To  investigate,  we 
calculated  the  percentage  of  vehicle 
types  (by  make,  model,  and  model  year) 
that  did  not  have  odometer  readings.  All 
model  years,  apart  from  2015,  have 
odometer  readings  for  96  percent  or 
more  of  the  total  types  of  vehicles 
observed  in  the  fleet. 

While  the  preceding  discussion 
supports  the  coverage  of  the  odometer 
sample  across  makes/models  by  each 
model  year,  it  is  possible  that,  for  some 
of  those  models,  an  insufficient  number 
of  odometer  readings  is  recorded  to 
create  an  average  that  is  likely  to  be 
representative  of  all  of  those  models  in 
operation  for  a  given  year.  For  all  model 
years  other  than  2015,  about  95  percent 
or  more  of  vehicles  types  are 
represented  by  at  least  5  percent  of  their 
population.  For  this  reason,  we 
included  observations  from  all  model 
years,  other  than  2015,  in  the  estimation 
of  the  new  VMT  schedules. 

It  is  possible  that  the  odometer 
sample  is  biased.  If  certain  vehicles  are 
over -rep  resen  ted  in  the  sample  of 
odometer  readings  relative  to  the 
registered  vehicle  population,  a  simple 
average,  or  even  one  weighted  by  the 
number  of  odometer  observations  will 
be  biased.  However,  while  weighting  by 
the  share  of  each  vehicle  in  the 
population  will  account  for  this  bias,  it 
would  not  correct  for  a  sample  that 
entirely  omits  a  large  number  of  makes/ 
models  within  a  model  year.  We  tested 
for  this  by  computing  the  proportion  of 
the  count  of  odometer  readings  for  each 
individual  vehicle  type — within  a  class 
and  model  year — to  the  total  count  of 
readings  for  that  class  and  model  year. 
We  also  compared  the  population  of 
each  make/model — within  each  class 
and  model  year — to  the  population  of 
the  corresponding  class  and  model  year. 


The  difference  of  these  two  ratios  shows 
the  difference  of  the  representation  of  a 
vehicle  type — in  its  respective  class  and 
model  year — in  the  sample  versus  the 
population.  All  vehicle  types  are 
represented  in  the  sample  within  10 
percent  of  their  representation  in  the 
population,  and  the  variance  between 
the  two  representations  is  normally 
distributed.  This  suggests  that,  on 
average,  the  likelihood  that  a  vehicle  is 
in  the  sample  is  comparable  to  its 
proportion  in  the  relevant  population, 
and  that  there  is  little  under  or  over 
sampling  of  certain  vehicle  makes/ 
models.497 

(iii)  Estimation 

Since  model  years  are  sold  in  in  the 
fall  of  the  previous  calendar  year, 
throughout  the  same  calendar  year,  and 
even  into  the  following  calendar  year — 
not  all  registered  vehicles  of  a  make/ 
model/model  year  will  have  been 
registered  for  at  least  a  year  (or  more) 
until  age  3.  The  result  is  that  some  MY 
2014  vehicles  may  have  been  driven  for 
longer  than  one  year,  and  some  less,  at 
the  time  the  odometer  was  observed.  In 
order  to  consider  this  in  our  definition 
of  age,  we  assign  the  age  of  a  veh  icle  to 
be  the  difference  between  the  average 
reading  date  of  a  make/model  and  the 
average  first  registration  date  of  that 
make/model.  The  result  is  that  the 
continuous  age  variable  reflects  the 
amount  of  time  that  a  car  has  been 
registered  at  the  time  of  odometer 
reading,  and  presumably  the  time  span 
that  the  car  has  accumulated  the  miles. 

After  creating  the  “Age”  variable,  we 
fit  the  make/model  lifetime  VMT  data 
points  to  a  weighted  quartic  polynomial 
regression  of  the  age  of  the  vehicle 
(stratified  by  class).  The  predicted 
values  of  the  quartic  regressions  are 
used  to  calculate  the  marginal  annual 
VMT  by  age  for  each  class  by  calculating 
differences  in  estimated  lifetime  mileage 
accumulation  by  age.  However,  the  Polk 
data  acquired  by  NHTSA  only  contains 


497  For  figures  that  support  the  conclusions  about 
the  representativeness  of  the  IHS/Polk  data  see 
Section  10  of  the  RIA. 
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observations  for  vehicles  newer  than  16 
years  of  age.  In  order  to  estimate  the 
schedule  for  vehicles  older  than  the  age 
15  vehicles  in  the  Polk  data,  we 
combined  information  about  that 
portion  of  the  schedule  from  the  VMT 
schedules  used  in  both  the  2017-2021 
Final  Light  Duty  Rule  and  2019-2025 
Medium -DutyNPRM.  The  light-duty 
schedules  were  derived  from  the  survey 
data  contained  in  the  2009  National 
Household  Travel  Survey  (NHTS)  and 
the  2001  Vehicle  in  Use  Survey  (VIUS), 
for  medium-dutytrucks. 

Based  on  the  vehicle  ages  for  which 
we  have  data  (from  the  Polk  purchase), 
the  newly  estimated  annual  schedules 
differ  from  the  previous  version  in 
important  ways.  Perhaps  most 
significantly,  the  annual  mileage 
associated  with  ages  beyond  age  8  begin 
to,  and  continue  to,  trend  much  lower. 
The  approach  taken  here  attempts  to 
preserve  the  results  obtained  through 
estimation  on  the  Polk  observations, 
while  leveraging  the  existing  (NHTS- 
based)  schedules  to  support  estimation 
of  the  higher  ages  (age  16  and  beyond). 
Since  the  two  schedules  are  so  far  apart, 
simply  splicing  them  together  would 
have  created  not  only  a  discontinuity, 
but  also  precluded  the  possibility  of  a 
monoton ical I y  decreasing  scale  with  age 
(which  is  consistent  with  previous 
schedules,  the  data  acquired  from  Polk, 
and  common  sense). 

From  the  old  schedules,  we  expect 
that  the  annual  VMT  is  decreasing  for 
all  ages.  Towards  the  end  of  our  sample, 
the  predictions  for  annual  VMT 
increase.  In  order  to  force  the  expected 
monotonicity,  we  perform  a  triangular 
smoothing  algorithm  until  the  schedule 
is  monotonic.  This  performs  a  weighted 
average  which  weights  the  observations 
close  to  the  observation  more  than  those 
farther  from  it.  The  result  is  a 
monotonic  function,  which  predicts 
similar  lifetime  VMT  for  the  sample 
span  as  the  original  function.  Since  we 
do  not  have  data  beyond  1 5  years  of  age, 


we  are  not  able  to  correctly  capture  that 
part  of  the  annual  VMT  curve  using 
only  the  new  dataset.  For  this  reason, 
we  use  trends  in  the  old  data  to 
extrapolate  the  new  schedule  for  ages 
beyond  the  sample  range. 

In  order  to  use  the  VMT  information 
from  the  newer  data  source  for  ages 
outside  of  the  sample,  we  use  the  final 
in-sampleage  (15  years)  as  a  seed  and 
then  apply  the  proportional  trend  from 
the  old  schedules  to  extrapolate  the  new 
schedules  out  to  age  30.  To  do  this,  we 
calculated  the  annual  percentage 
difference  in  VMT  of  the  old  schedule 
for  ages  1 5-30.  The  same  annual 
percentage  difference  in  VMT  is  applied 
to  the  new  schedule  to  extend  beyond 
the  final  in-samplevalue.  This  assumes 
that  the  overall  proportional  trend  in  the 
outer  years  is  correctly  modeled  in  the 
old  VMT  schedule,  and  imposes  this 
same  trend  for  the  outer  years  of  the 
new  schedule.  The  extrapolated 
schedules  are  the  final  input  for  the 
VMT  schedules  in  the  CAFE  model. 

(iv)  Comparison  to  Previous  Schedules 

The  new  VMT  data  suggests  that  the 
VMT  schedule  used  in  the  last  Light- 
Duty  CAFE  Final  Rule  likely  does  not 
represent  current  annual  VMT  rates. 
Across  all  classes,  the  previous  VMT 
schedules  overestimate  the  average 
annual  VMT.  The  previous  schedules 
are  based  on  data  that  is  outdated  and 
self-reported,while  the  observations 
from  Polk  are  between  5  and  7  years 
newer  than  those  in  the  NHTS  and 
represent  valid  odometer  readings 
(rather  than  self- reported  information). 

Additionally,  while  the  NHTS  may  be 
a  representative  sample  of  households , 
it  is  less  likely  to  be  a  representative 
sample  of  vehicles.  However,  by 
properly  accounting  for  vehicle 
population  weights  in  the  new  averages 
and  models,  we  corrected  for  this  issue 
in  the  derivation  of  the  new  schedules. 

Insofar  as  these  changes  better 
represent  actual  VMT,  they  lead  to 


better  estimates  of  actual  impacts,  such 
as  avoided  fuel  consumption  and  GHG 
emissions,  safety  impacts,  and 
monetized  benefits. 

(v)  Future  Direction 

In  consultation  with  other  agencies 
closely  involved  with  VMT  estimation 
(e.g.,  FHWA),  NHTSA  will  continue  to 
seek  means  to  further  refine  estimated 
mileage  accumulation  schedules.  For 
example,  one  option  under 
consideration  would  be  to  obtain 
odometer  reading  data  from  successive 
calendar  years,  thus  providing  a  more 
robust  basis  to  consider,  for  example, 
the  influence  of  changing  fuel  prices  or 
economic  conditions  on  the 
accumulation  of  miles  by  vehicles  of  a 
given  age. 

(g)  Updated  Analysis  Fleet 

For  the  current  analysis  we  updated 
the  reference  fleet  from  MY  2014,  to  the 
latest  available  MY  2015.  The  projection 
of  total  sales  volumes  for  the  Class  2b 
and  3  market  segment  was  based  on  the 
total  volumes  in  the  2015  AEO 
Reference  Case.  For  the  purposes  of  this 
analysis,  the  AEO2015  calendar  year 
volumes  have  been  used  to  represent  the 
corresponding  model -yearvolumes. 
While  AEO2015  provides  enough 
resolution  in  its  projections  to  separate 
the  volumes  for  the  Class  2b  and  3 
segments,  the  agencies  deferred  to  the 
vehicle  manufacturers  and  chose  to  rely 
on  the  relative  shares  present  in  the  pre¬ 
model  -yearcomp  I  iance  data. 

The  relative  sales  share  by  vehicle 
type  (van  or  pickup  truck,  in  this  case) 
was  derived  from  a  sales  forecast  that 
the  agencies  purchased  from  1HS 
Automotive,  and  applied  to  the  total 
volumes  in  the  AEO2015  projection. 
Table  VI-10  shows  the  implied  shares  of 
the  total  new  2b/3  vehicle  market 
broken  down  by  manufacturer  and 
vehicle  type. 


Table  VI-10—2015  IHS  Automotive  Market  Share  Forecast  for  2b/3  Vehicles 


Manufacturer 

Style 

Model  year  market  share 

2016 

2017 

2018 

2019 

2020 

2021 

Daimler . 

Van  . 

2% 

2% 

2% 

3% 

3% 

3% 

Fiat  Chrysler . 

Van  . 

3 

3 

3 

3 

3 

3 

Ford  . 

Van  . 

16 

16 

16 

17 

18 

19 

General  Motors  . 

Van  . 

7 

7 

7 

7 

8 

8 

Nissan  . 

Van  . 

1 

1 

1 

1 

2 

2 

Daimler . 

Pickup  . 

0 

0 

0 

0 

0 

0 

Fiat  Chrysler . 

Pickup . 

14 

14 

14 

14 

15 

14 

Ford  . 

Pickup . 

29 

30 

31 

31 

28 

28 

General  Motors  . 

Pickup . 

28 

27 

26 

25 

24 

24 

Nissan  . 

Pickup . 

0 

0 

0 

0 

0 

0 
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Within  those  broadly  defined  market 
shares,  volumes  at  the  manufacturer/ 
model  -variantlevel  were  constructed  by 
applying  the  model  -variant’sshare  of 
manufacturer  sales  in  the  pre- model  - 
year  compliance  data  for  the  relevant 
vehicle  style,  and  multiplied  by  the  total 
volume  estimated  for  that  manufacturer 
and  that  style. 

(h)  Changes  to  Costs 

(i)  Use  of  Retail  Price  Equivalent  (RPE) 
Multiplier  To  Calculate  Indirect  Costs 

To  produce  a  unit  of  output,  vehicle 
manufacturers  incur  direct  and  indirect 
costs.  Direct  costs  include  cost  of 
materials  and  labor  costs,  indirect  costs 
are  all  the  costs  associated  with 
producing  the  unit  of  output  that  are  not 
direct  costs — for  example,  they  may  be 
related  to  production  (such  as  research 
and  development  [R&D]),  corporate 
operations  (such  as  salaries,  pensions, 
and  health  care  costs  for  corporate  staff), 


or  selling  (such  as  transportation,  dealer 
support,  and  marketing).  Indirect  costs 
are  generally  recovered  by  allocating  a 
share  of  the  costs  to  each  unit  of  good 
sold.  Although  it  is  possible  to  account 
for  direct  costs  allocated  to  each  unit  of 
good  sold,  it  is  more  challenging  to 
account  for  indirect  costs  allocated  to  a 
unit  of  goods  sold.  To  make  a  cost 
analysis  process  more  feasible,  markup 
factors,  which  relate  total  indirect  costs 
to  total  direct  costs,  have  been 
developed.  These  factors  are  often 
referred  to  as  retail  price  equivalent 
(RPE)  multipliers. 

Cost  analysts  and  regulatory  agencies 
(including  both  NHTSA  and  EPA)  have 
frequently  used  these  multipliers  to 
predict  the  resultant  impact  on  costs 
associated  with  manufacturers’ 
responses  to  regulatory  requirements. 
The  best  approach,  if  it  were  possible, 
to  determining  the  impact  of  changes  in 
direct  manufacturing  costs  on  a 


manufacturer’s  indirect  costs  would  be 
to  actually  estimate  the  cost  impact  on 
each  indirect  cost  element.  However, 
doing  this  within  the  constraints  of  an 
agency’s  time  or  budget  is  not  always 
feasible,  and  the  technical,  financial, 
and  accounting  information  to  carry  out 
such  an  analysis  may  simply  be 
unavailable. 

The  one  empirically  derived  metric 
that  addresses  the  markup  of  direct 
costs  to  consumer  costs  is  the  RPE 
multiplier,  which  is  measured  from 
manufacturer  10-K  accounting 
statements  filed  with  the  Securities  and 
Exchange  Commission.  Over  roughly  a 
three  decade  period,  the  measured  RPE 
has  been  remarkably  stable,  averaging 
1.5,  with  minor  annual  variation.  The 
National  Research  Council  notes  that, 
“Based  on  available  data,  a  reasonable 
RPE  multiplier  would  be  1 .5.”  The 
historical  trend  in  the  RPE  is  illustrated 
in  Figure  VI. 13. 
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Figure  VI-7  RPE  History  1972-1997  and  2007 


RPE  multipliers  provide,  at  an 
aggregate  level,  the  relationship  between 
revenue  and  direct  manufacturing  costs. 
They  are  measured  by  dividing  total 
revenue  by  direct  costs.  However, 
because  this  provides  only  a  single 
aggregate  measure,  using  RPE 
multipliers  results  in  the  application  of 
a  common  incremental  markup  to  all 
technologies.  It  assures  that  the 
aggregate  cost  impact  across  all 
technologies  is  consistent  with 
empirical  data,  but  does  not  allow  for 
indirect  cost  discrimination  among 
different  technologies.  Thus,  a  concern 


in  using  the  RPE  multiplier  in  cost 
analysis  for  new  technologies  added  in 
response  to  regulatory  requirements  is 
that  the  indirect  costs  of  vehicle 
modifications  are  not  likely  to  be  the 
same  for  all  different  technologies.  For 
example,  less  complex  technologies 
could  require  fewer  R&D  efforts  or  less 
warranty  coverage  than  more  complex 
technologies.  In  addition,  some  simple 
technological  adjustments  may,  for 
example,  have  no  effect  on  the  number 
of  corporate  personnel  and  the  indirect 
costs  attributable  to  those  personnel. 
The  use  of  RPEs,  with  their  assumption 


that  all  technologies  have  the  same 
proportion  of  indirect  costs,  is  likely  to 
overestimate  the  costs  of  less  complex 
technologies  and  underestimate  the 
costs  of  more  complex  technologies. 
However,  for  regulations  such  as  the 
CAFE  and  GHG  emission  standards 
under  consideration,  which  drive 
changes  to  nearly  every  vehicle  system, 
overall  average  indirect  costs  should 
align  with  the  RPE  value.  Applying  RPE 
to  the  cost  for  each  technology  assures 
that  alignment. 

Modified  multipliers  have  been 
developed  by  EPA,  working  with  a 
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contractor,  for  use  in  rulemakings.498 
These  multipliers  are  referred  to  as 
indirect  cost  multipliers  (or  ICMs).  ICMs 
assign  unique  incremental  changes  to 
each  indirect  cost  contributor  at  several 
different  technology  levels. 

I  CM  =  (direct  cost  +  adjusted  indirect 
cost)/(direct  cost) 

Developing  the  ICMs  from  the  RPE 
multipliers  requires  developing 
adjustment  factors  based  on  the 
complexity  of  the  technology  and  the 
time  frame  under  consideration:  The 
less  complex  a  technology,  the  lower  its 
ICM,  and  the  longer  the  time  frame  for 
applying  the  technology,  the  lower  the 
ICM.  This  methodology  was  used  in  the 
cost  estimation  for  the  recent  light -duty 
MYs  2012-2016  and  MYs  2017-2025 
rulemaking  and  for  the  heavy-dutyMYs 
2014-2018  rulemaking.  The  ICMs  for 
the  light-dutycontext  were  developed 
in  a  peer -reviewed  report  from  RTI 
international  and  were  subsequently 
discussed  in  a  peer- reviewed  journal 
article.499  importantly,  since  publication 
of  that  peer- rev iewedjournal  article,  the 
agencies  have  revised  the  methodology 
to  include  a  return  on  capital  (i.e., 
profits)  based  on  the  assumption 
implicit  in  iCMs(and  RPEs)  that  capital 
costs  are  proportional  to  direct  costs, 
and  businesses  need  to  be  able  to  earn 
returns  on  their  investments. 

Since  their  original  development  in 
February  2009,  the  agencies  have  made 
some  changes  to  both  the  ICMs  factors 
and  to  the  method  of  applying  those 
factors  relative  to  the  factors  developed 
by  RTI  and  presented  in  their  reports. 
We  have  described  and  explained  those 
changes  in  several  rulemakings  over  the 
years,  most  notably  the  2017-2025  FRM 
for  light  vehicles  and  the  more  recent 
Fieavy-dutyGHG  Phase  2  NPRM.500  In 
the  2015  NAS  study,  the  committee 
stated  a  conceptual  agreement  with  the 
ICM  method  since  ICM  takes  into 
account  design  challenges  and  the 
activities  required  to  implement  each 
technology.  However,  although 
endorsing  ICMs  as  a  concept,  the  NAS 
Committee  stated  that  “.  .  .  the 
empirical  basis  for  such  multipliers  is 
still  lacking,  and,  since  their  application 
depends  on  expert  judgment,  it  is  not 
possible  to  determine  whether  the 
Agencies’  ICMs  are  accurate  or  not.55 
NAS  also  states  that  .  .  the  specific 


498  RTi  International,  “Automobile  Industry  Retail 
Price  Equivalent  and  Indirect  Cost  Multipliers,” 
February  2009;  EPA-420-R-09-003;  http:// 
www3.epa.gov/otaq/ld-hwy/420r09003.pdf. 

499  Rogozhin,  A.,  et  al.,  “Using  indirect  cost 
multipliers  to  estimate  the  total  cost  of  adding  new 
technology  in  the  automobile  industry,” 
International  Journal  of  Production  Economics 
(2009),  doi;10.1016/j.ijpe.2009.1 1 .031 . 

500  80  FR  40137. 


values  for  the  ICMs  are  critical  since 
they  may  affect  the  overall  estimates  of 
costs  and  benefits  for  the  overall 
standards  and  the  cost  effectiveness  of 
the  individual  technologies.55  The 
committee  did  encourage  continued 
research  into  ICMs  given  the  lack  of 
empirical  data  for  them  to  evaluate  the 
ICMs  used  by  the  agencies  in  past 
analyses.  EPA,  for  its  part,  continues  to 
study  the  issue  surrounding  ICMs  but 
has  not  pursued  further  efforts  given 
resource  constraints  and  demands  in 
areassuch  as  technology  benchmarking 
and  cost  teardowns. 

On  balance,  NHTSA  believes  that  the 
empirically  derived  RPE  is  a  more 
reliable  basis  for  estimating  indirect 
costs.  To  ensure  overall  indirect  costs  in 
the  analysis  align  with  the  RPE  value, 
NHTSA  has  developed  its  primary 
analysis  based  on  applying  the  RPE 
value  of  1.5  to  each  technology.  NHTSA 
also  has  conducted  a  sensitivity  analysis 
examining  the  impact  of  applying  the 
ICM  approach  in  the  sensitivity  analysis 
portion  later  in  this  Section.  This  marks 
a  change  from  the  NPRM  where  we  use 
the  ICM  multiplier  to  calculate  indirect 
costs  as  the  central  analysis  and  the  RPE 
multiplier  as  a  sensitivity  case. 

(ii)  Updates  to  Mass  Reduction  Based  on 
2014  Silverado  Study 

As  proposed  in  the  NPRM  we  have 
updated  the  HD  pickup  and  van  mass 
reduction  cost  curves  with  a  MY  2014 
GMC  Silverado  ED  AG  study.  The 
updated  mass  reduction  study  suggests 
that  mass  reduction  will  be  more  costly 
for  heavy- dutyvans  and  pickups  than 
was  suggested  in  the  NPRM.  This  can 
explain  the  reduction  in  mass  reduction 
in  the  current  analysis  compared  to  the 
NPRM. 

NHTSA  awarded  a  contract  to  EDAG 
to  conduct  a  vehicle  weight  reduction 
feasibility  and  cost  study  of  a  2014MY 
full  size  pick-uptruck.  The  light 
weighted  version  of  the  full  size  pick-up 
truck  (LWT)  used  manufacturing 
processes  that  will  likely  be  available 
during  the  model  years  2025-2030  and 
be  capable  of  high  volume  production. 
The  goal  was  to  determine  the 
maximum  feasible  weight  reduction 
while  maintaining  the  same  vehicle 
functionalities,  such  as  towing,  hauling, 
performance,  noise,  vibration, 
harshness,  safety,  and  crash  rating,  as 
the  baseline  vehicle,  as  well  as  the 
functionality  and  capability  of  designs 
to  meet  the  needs  of  sharing 
components  across  same  or  cross 
vehicle  platform.  Consideration  was 
also  given  to  the  sharing  of  engines  and 
other  components  with  vehicles  built  on 
other  platforms  to  achieve 
manufacturing  economies  of  scale,  and 


in  recognition  of  resource  constraints 
which  limit  the  ability  to  optimize  every 
component  for  every  vehicle. 

A  comprehensive  teardown/ 
benchmarking  of  the  baseline  vehicle 
was  conducted  for  the  engineering 
analysis.  The  analysis  included 
geometric  optimization  of  load  bearing 
vehicle  structures,  advanced  material 
utilization  along  with  a  manufacturing 
technology  assessment  that  would  be 
available  in  the  201 7  to  2025  time 
frame.  The  baseline  vehicle’s  overall 
mass,  center  of  gravity  and  all  key 
dimensions  were  determined.  Before  the 
vehicle  teardown,  laboratory  torsional 
stiffness  tests,  bending  stiffness  tests 
and  normal  modes  of  vibration  tests 
were  performed  on  baseline  vehicles  so 
that  these  results  could  be  compared 
with  the  CAE  model  of  the  light 
weighted  design.  After  conducting  a  full 
tear  down  and  benchmarking  of  the 
baseline  vehicle,  a  detailed  CAE  model 
of  the  baseline  vehicle  was  created  and 
correlated  with  the  available  crash  test 
results.  The  project  team  then  used 
computer  modeling  and  optimization 
techniques  to  design  the  light-weighted 
pickup  truck  and  optimized  the  vehicle 
structure  considering  redesign  of 
structural  geometry,  material  grade  and 
material  gauge  to  achieve  the  maximum 
amount  of  mass  reduction  while 
achieving  comparable  vehicle 
performance  as  the  baseline  vehicle. 
Only  technologies  and  materials 
projected  to  be  available  for  large  scale 
production  and  available  within  two  to 
three  design  generations  (e.g.  model 
years  2020,  2025  and  2030)  were  chosen 
for  the  LWT  design.  Three  design 
concepts  were  evaluated:  (1 )  A  multi  - 
material  approach;  (2) an  aluminum 
intensive  approach;  and  (3)  a  Carbon 
Fiber  Reinforced  Plastics  approach.  The 
multi -materialapproach  was  identified 
as  the  most  cost  effective.  The 
recommended  materials  (advanced  high 
strength  steels,  aluminum,  magnesium 
and  plastics),  manufacturing  processes, 
(stamping,  hot  stamping,  die  casting, 
extrusions,  and  roll  forming)  and 
assembly  methods  (spot  welding,  laser 
welding,  riveting  and  adhesive  bonding) 
are  currently  used,  although  some  to  a 
lesser  degree  than  others.  These 
technologies  can  be  fully  developed 
within  the  normal  product  design  cycle 
using  the  current  design  and 
development  methods. 

The  design  of  the  LWT  was  verified, 
through  CAE  modeling,  that  it  meets  all 
relevant  crash  tests  performance.  The 
LS-DYN  A  finite  element  software  used 
by  the  EDAG  team  is  an  industry 
standard  for  crash  simulation  and 
modeling.  The  researchers  modeled  the 
crashworthiness  of  the  LWT  design 
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using  the  NCAP  Frontal,  Lateral  Moving 
Deformable  Barrier,  and  Lateral  Pole 
tests,  along  with  the  IIHS  Roof,  Lateral 
Moving  Deformable  Barrier,  and  Frontal 
Offset  (40  percent  and  25  percent)  tests. 
All  of  the  modeled  tests  were 
comparable  to  the  actual  crash  tests 
performed  on  the  2014  Silverado  in  the 
NHTSA  database.  Furthermore,  the 
FMVSS  No.  301  rear  impact  test  was 
modeled  and  it  showed  no  damage  to 
the  fuel  system. 

The  baseline  2014  MY  Chevrolet 
Silverado’s  platform  shares  components 
across  several  platforms.  Some  of  the 
chassis  components  and  other  structural 
components  were  designed  to 
accommodate  platform  derivatives, 
similar  to  the  components  in  the 
baseline  vehicle  which  are  shared  across 
platforms  such  as  GMT  920  (GM  Tahoe, 
Cadillac  Escalade,  GMC  Yukon),  GMT 
930  platform  (Chevy  Suburban,  Cadillac 
Escalade  ESV,  GMC  Yukon  XL),  and 
GMT  940  platform  (Chevy  Avalanche 
and  Cadillac  Escalade  EXT)  and  GMT 
900  platform  (GMC  Sierra).  As  per  the 
National  Academy  of  Science’s 
guidelines,  the  study  assumes  engines 
would  be  downsized  or  redesigned  for 
mass  reduction  levels  at  or  greater  than 
10  percent.  As  a  consequence  of  mass 
reduction,  several  of  the  components 
used  designs  that  were  developed  for 
other  vehicles  in  the  weight  category  of 
light- weighteddesigned  vehicles  were 
used  to  maximize  economies  of  scale 
and  resource  limitations.  Examples 


include  brake  systems,  fuel  tanks,  fuel 
lines,  exhaust  systems,  wheels,  and 
other  components. 

Cost  is  a  key  consideration  when 
vehicle  manufacturers  decide  which 
fuel  -savingtechnology  to  apply  to  a 
vehicle,  incremental  cost  analysis  for  all 
of  the  new  technologies  applied  to 
reduce  mass  of  the  I  ight-dutyful  I  -size 
pickup  truck  designed  were  calculated. 
The  cost  estimates  include  variable 
costs  as  well  as  non  -  variablecosts,  such 
as  the  manufacturer’s  investment  cost 
for  tooling.  The  cost  estimates  include 
all  the  costs  directly  related  to 
manufacturing  the  components.  For 
example,  for  a  stamped  sheet  metal  part, 
the  cost  models  estimate  the  costs  for 
each  of  the  operations  involved  in  the 
manufacturing  process,  starting  from 
blanking  the  steel  from  coil  through  the 
final  stamping  operation  to  fabricate  the 
component.  The  final  estimated  total 
manufacturing  cost  and  assembly  cost 
are  a  sum  total  of  all  the  respective  cost 
elements  including  the  costs  for 
material,  tooling,  equipment,  direct 
labor,  energy,  building  and 
maintenance. 

The  information  from  the  LWT  design 
study  was  used  to  develop  a  cost  curve 
representing  cost  effective  full  vehicle 
solutions  for  a  wide  range  of  mass 
reduction  levels.  At  lower  levels  of  mass 
reduction,  non -structuralcomponents 
and  aluminum  closures  provide  weight 
reduction  which  can  be  incorporated 
independently  without  the  redesign  of 


other  components  and  are  stand  -alone 
solutions  for  the  LWV.  The  holistic 
vehicle  design  using  a  combination  of 
AHSS  and  aluminum  provides  good 
levels  of  mass  reduction  at  reasonably 
acceptable  cost.  The  LWV  solution 
achieves  17.6  percent  mass  reduction 
from  the  baseline  curb  mass.  Further 
two  more  analytical  mass  reduction 
solutions  (all  aluminum  and  all  carbon 
fiber  reinforced  plastics  (CFRP))  were 
developed  to  show  additional  mass 
reduction  that  could  be  potentially 
achieved  beyond  the  LWV  mass 
reduction  solution  point.  The  aluminum 
analytical  solution  predominantly  uses 
aluminum  including  chassis  frame  and 
other  components.  The  carbon  fiber 
reinforced  plastics  analytical  solution 
predominantly  uses  CFRP  in  many  of 
the  components.  The  CFRP  analytical 
solution  shows  higher  level  of  mass 
reduction  but  at  very  high  costs.  Note 
here  that  both  all- Aiuminumand  all 
CFRP  mass  reduction  solutions  are 
analytical  solutions  only  and  no 
computational  models  were  developed 
to  examine  all  the  performance  metrics. 

An  analysis  was  also  conducted  to 
examine  the  cost  sensitivity  of  major 
vehicle  systems  to  material  cost  and 
production  volume  variations. 

Table  VI-11  lists  the  components 
included  in  the  various  levels  of  mass 
reduction  for  the  LWV  solution.  The 
components  are  incorporated  in  a 
progression  based  on  cost  effectiveness. 


Table  VI-11— Components  Included  for  Different  Levels  of  Mass  Reduction 


Vehicle  component/system 

Cumulative 
mass  saving 

(kg) 

Cumulative 

MR 

(%) 

Cumulative 

cost 

($) 

Cumulative 

cost 

($/kg) 

interior  Electrical  Wiring  . 

1.38 

0.06% 

(28.07) 

¥20.34 

Headliner . 

1.56 

0.06 

(29.00) 

¥  18.59 

Trim — Plastic . 

2.59 

0.11 

(34.30) 

¥13.24 

Trim — misc . 

4.32 

0.18 

(43.19) 

¥  10.00 

Floor  Covering  . 

4.81 

0.20 

(45.69) 

¥9.50 

Headlamps  . 

6.35 

0.26 

(45.69) 

¥7.20 

HVAC  System  . 

8.06 

0.33 

(45.69) 

¥5.67 

Tail  Lamps  . 

8.46 

0.35 

(45.69) 

¥5.40 

Chassis  Frame  . 

54.82 

2.25 

2.57 

0.05 

Front  Bumper  . 

59.93 

2.46 

7.89 

0.13 

Rear  Bumper  . 

62.96 

2.59 

11.04 

0.18 

Towing  Hitch  . 

65.93 

2.71 

14.13 

0.21 

Rear  Doors  . 

77 

3.17 

28.09 

0.36 

Wheels  . 

102.25 

4.20 

68.89 

0.67 

Front  Doors  . 

116.66 

4.80 

92.53 

0.79 

Fenders  . 

128.32 

5.28 

134.87 

1.05 

Front/Rear  Seat  &  Console  . 

157.56 

6.48 

272.57 

1.73 

Steering  Column  Assy  . 

160.78 

6.61 

287.90 

1.79 

Pickup  Box  . 

204.74 

8.42 

498.35 

2.43 

Tailgate  . 

213.14 

8.76 

538.55 

2.53 

instrument  Panel  . 

218.66 

8.99 

565.06 

2.58 

instrument  Panel  Plastic  Parts  . 

221.57 

9.11 

580.49 

2.62 

Cab  . 

304.97 

12.54 

1 ,047.35 

3.43 

Radiator  Support . 

310.87 

12.78 

1,095.34 

3.52 

Powertrain  . 

425.82 

17.51 

1246.68 

2.93 
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A  fitted  curve  was  developed  based 
on  the  above  listed  mass  reduction 
points  to  derive  cost  per  kilogram  at 
distinct  mass  reduction  points.  The 
current  curve  shows  costs  per  kilogram 
approximately  six  times  as  expensive 
for  5  percent  mass  reduction  (MR1 )  than 
in  the  NPRM,  and  approximately  twice 
as  expensive  per  kilogram  for  7.5 
percent  mass  reduction  (MR2),  which 
explains  the  reduction  in  mass 
reduction  in  the  current  analysis 
relative  to  the  NPRM. 

D.  NHTSA  CAFE  Model  Analysis  of  the 
Regulatory  Alternatives  for  HD  Pickups 
and  Vans:  Method  A 

EPCA  and  EISA  require  NHTSA  to 
“implement  a  commercial  medium-and 
heavy-dutyon-highwayvehicleand 
work  truck  fuel  efficiency  improvement 
program  designed  to  achieve  the 
maximum  feasible  improvement55  and  to 
establish  corresponding  fuel 
consumption  standards  “that  are 
appropriate,  cost -effective, and 
technologically  feasible.55  501  For  both 
the  NPRM  and  the  current  analysis  of 
potential  standards  for  HD  pickups  and 
vans,  NHTSA  applied  NHTSA’s  CAFE 
Compliance  and  Effects  Modeling 
System  (sometimes  referred  to  as  “the 
CAFE  model55  or  “the  Volpe  model55)  to 
aid  in  determination  of  the  maximally 
feasible  standards.  The  subsequent 
analysis,  referred  to  as  “Method  A,55 


includes  several  updates  to  the  model 
and  to  accompanying  inputs,  as 
discussed  above  in  section  6.C.  The 
“Method  A55  results  are  used  as  the 
primary  basis  for  NHTSA’s  final 
determination  of  the  suitability  of  the 
Phase  2  standards.  Further  discussion  of 
the  determination  are  provided  after  the 
discussion  of  the  “Method  A55  modeling 
results  in  Section  6.C.(9)  of  this 
document. 

(1)  Baseline  Costs  Across  Manufacturers 

As  in  the  NPRM,  the  main  analysis  of 
Method  A  considers  costs,  benefits  and 
other  effects  of  regulatory  alternatives 
relative  to  the  dynamic  baseline — or  a 
baseline  which  assumes  that 
manufacturers  will  apply  all 
technologies  with  associated  cost  that 
pays  back  from  retail-pricedfuel  savings 
within  6  months  of  purchase.  The 
assumption  is  that  consumers  are 
willing  to  pay  additional  technology 
costs  that  return  in  fuel  savings  within 
6 -monthsof  purchase,  and  that  as  a 
result,  manufacturers  will  adopt  these 
technologies  regardless  of  fuel  efficiency 
standards.  We  considered  alternative 
runs  with  voluntary  overcompliance  of 
technologies  with  a  payback  period  of  0- 
months  (manufacturers  will  not 
voluntarily  overcomply  if  there  is  a  cost 
associated  with  a  technology),  12- 
months,  18-months, and  24-monthsin 
the  sensitivity  analysis. 


Before  considering  the  effects  of 
increases  in  the  standards,  it  is 
important  to  discuss  the  baseline  costs. 
These  costs  are  assumed  to  be  incurred 
even  if  no  additional  regulatory  action 
is  taken  to  increase  standards  beyond 
the  existing  MY  2018  standards.  Table 
VI-12  shows  the  baseline  average  and 
total  technology  costs  for  each 
manufacturer  in  the  heavy  duty  market, 
and  for  the  heavy  duty  industry  as  a 
whole  for  the  MY  2021  fleet  (cost 
increases  relative  to  the  MY  2015  fleet). 
The  updated  CAFE  model  suggests  that 
under  no  further  increasses  to 
stringency  beyond  MY  2018, 
manufacturers  would  spend  $136 
million — an  industry  average  of  $180 
per  vehicle — on  technologies  that 
improve  fuel  economy  in  MY  2021.  The 
add i tonal  baseline  costs  are  not 
distributed  across  all  manufacturers 
proportional  to  their  fleet  size.  The 
average  technology  costs  of  an 
individual  manufacturer  fleet  range 
from  $80  per  vehicle  for  Fiat/Chrysler  to 
$350  per  vehicle  for  General  Motors.  In 
order  to  explain  this  heterogeneity  it  is 
important  to  consider  the  sources  of 
increased  technology  costs:  compliance 
actions,  inheritance  from  heavy  duty 
vehicles,  spillover  inheritance  from  the 
light-dutyvehicles,  and  voluntary 
overcompliance. 


Table  VI-12— MY  2021  Costs  (2013$)  Under  Alternative  1b  (Central  Baseline)  for  2b3  Market 


Manufacturer 

Average  per 
vehicle 
technology 
cost 
(2013$) 

Total 

technology 

cost 

(million  2013$) 

Estimated 

MY  2015 
fuel 

consumption 
(g/100  mi) 

Estimated 
MY  2018 
standard 
(g/100  mi) 

Daimler . 

150 

3 

4.50 

4.84 

FCA  . 

80 

10 

6.23 

5.95 

Ford  . 

90 

33 

6.00 

5.76 

GM  . 

350 

86 

6.52 

5.94 

Nissan  . 

230 

3 

6.01 

5.63 

industry  . 

180 

136 

6.18 

5.83 

One  reason  manufacturers  incur 
technology  costs  in  the  baseline  for  MY 
2021  vehicles  is  to  achieve  compliance 
with  Phase  1  standards,  which  end  their 
stringency  increases  in  MY  2018. 
Manufacturers  will  have  different 
standardsand  different  starting 
positions  relative  to  these  standards.  In 
order  to  indicate  which  manufacturers 
make  compliance  actions  which 
increase  their  baseline  technology  costs, 
Table  VI-12  includes  the  MY  2015 
estimated  average  fuel  consumption  and 
the  estimated  MY  2018  fuel 
consumption  standard — manufacturers 


501  49  U.S.C.  32902(k)(2). 


with  higher  average  fuel  consumption  in 
MY  2015  than  the  estimated  MY  2018 
fuel  consumption  standard,  will  apply 
technology  costs  to  comply  with  the 
final  MY  2018  standards.  The  fuel 
consumption  standardsare  determined 
by  setting  work  factor  based  targets  and 
computing  the  manufacturer’s  sal es- 
weighted  average  of  these  targets.  While 
the  individual  vehicle  targets  based  on 
work  factor  are  the  same  for  all  vehicles 
of  the  same  work  factor  for  model  years 
2018  and  beyond,  the  overall  fuel 
efficiency  standard  for  a  manufacturer 
may  change  from  model  year  to  model 


year  with  changes  to  the  work  factors  of 
individual  vehicle  models,  as  well  as 
changes  in  relative  production  volumes 
of  each  vehicle  model.  The  model  does 
not  capture  all  means  by  which  a 
manufacturer’s  average  fuel  efficiency 
standard  may  change  under  the  MY 
2018  attribute- basedstandards,  but  does 
capture  changes  to  work  factor — and 
therefore  individual  vehicle  targets — 
due  to  application  of  mass  reduction. 
The  model  also  predicts  changes  to  the 
fleet  mix  of  each  manufacturer  using 
inputs  created  from  AEO2015  and  2015 
IHS/Polk  production  projections.  The 
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technology  cost  for  a  manufacturer  to 
meet  MY  2018  standards  is  primarily 
driven  by  the  fuel  consumption  gap 
between  the  MY  2015  (baseline) 
compliance  level  and  the  2018  standard. 
From  Table  VI. 4  it  can  be  seen  that  only 
Daimler  meets  its  most-stringentfuel 
consumption  standard  in  2015  and  does 
not  have  to  apply  technology  in  the 
baseline  to  comply  with  Phase  1 
standards. 

A  second  source  of  technology  costs 
is  from  inheritance;  vehicles  with 
shared  platforms  are  assumed  to  inherit 
technologies  applied  to  the  platform 
leader  at  their  next  redesign  or  refresh 
to  avoid  creating  a  new  body  or  engine 
platform,502  even  if  these  actions  are  no 
longer  necessary  to  reach  compliance. 
Manufacturers  produce  a  limited  set  of 
engine  and  body  platforms  as  a  strategy 
to  reduce  their  costs;  there  is  no  reason 
to  indicate  they  will  modify  this  strategy 
to  comply  with  standards,  for  this 
reason  this  is  an  important  constraint  in 
the  CAFE  model.  A  similar  source  of 
technology  costs  are  costs  associated 
with  spillover  from  the  light-dutyMY 
2017-2021  standards.  Regulatory 
agencies  distinctly  define  the  heavy 
duty  and  light  duty  classes,  but  from  the 
manufacturer  perspective  these  classes 
are  not  clearly  delineated.  They  share 
some  engine  and  body  platforms  across 
regulatory  classes,  and  sometimes  the 
most  cost- effect ivecho ice  to  comply 
with  standards  will  involve  making 
changes  to  these  shared  platforms. 
Comments  in  the  NPRM  recommended 


502  For  a  more  complete  discussion  of  inheritance 
in  the  model  see  Chapter  6,  Section  C. 


that  we  run  the  model  with  the  ability 
to  capture  this  spillover  effect  between 
the  light-dutyand  heavy -dutyfleets — in 
response  to  these  comments,  in  the 
current  analysis  we  run  the  two  fleets 
together  with  all  existing  standards  from 
the  I ight- dutyfleet  included  for  all 
scenarios.  Since  the  MY  2017-2021 
light-dutyCAFE  standardsare  final, 
these  and  their  effects  are  included  in 
the  baseline  of  the  model — they  will  be 
in  effect  whether  or  not  additional 
action  is  taken  with  heavy-duty 
standards.  While  we  have  included  the 
ability  for  the  standards  from  one  fleet 
to  affect  the  other,  our  modeling  has 
shown  that  the  spilloever  effect  from  the 
I  ight- dutyfleet  into  the  heavy -dutyfleet, 
and  from  the  heavy -dutyfleet  into  the 
I  ight- dutyfleet  is  small.  We  hope  to 
further  develop  the  model’s  ability  to 
capture  the  spillover  effects  in  future 
versions  of  the  model. 

The  final  way  that  manufacturers 
might  accrue  additional  technology 
costs  in  the  MY  2021  dynamic  baseline 
scenario  is  through  voluntary 
overcompliance.  As  already  discussed; 

In  the  baseline  case  of  the  central 
analysis  it  is  assumed  that 
manufacturers  will  apply  technologies 
which  payback  in  fuel  savings  within  6 
months  of  operation,  regardless  of 
whether  or  not  the  standards  increase  in 
stringency.  Depending  on  the  existing 
technologies  and  vehicles  in  a 
manufacturer’s  fleet,  they  may 
voluntarily  overcomply  by  adding 
different  technologies,  or  none  at  all. 

The  MY  2021  costs  of  the  dynamic 
baseline  scenario  are  lower  in  the 
updated  analysis  than  they  were  in  the 


NPRM  for  all  manufacturers  other  than 
Nissan  and  Daimler.  The  average 
technology  costs  across  the  industry  are 
less  than  half  the  NPRM  costs — 
dropping  from  $440/vehicle  to  $180/ 
vehicle.  The  largest  drop  in  average 
costs  across  the  manufacturers  is  for 
GM;  their  costs  dropped  from  $780/ 
vehicle  to  $350/vehicle.  The  modeled 
costs  for  Nissan  dropped  from  $280  to 
$230,  and  for  FCA,  from  $280  to  $80. 

While  considering  MY  2021  allows 
for  comparision  to  the  NPRM  analysis, 
not  all  baseline  costs  are  incurred  in  MY 
2021 .  Figure  Vi-8shows  the  baseline 
total  technology  costs,  and  Figure  VI-9, 
the  average  technology  costs,  by 
manufacturer  for  all  model  years.  Like 
the  NPRM  analysis  assumes 
manufacturers  will  likely  apply  most 
technologies  as  part  of  vehicle  redesign 
or  freshening;  as  a  result  their 
technology  application  comes  in 
discrete  blocks.  GM  applies  $20  million 
in  total  technolgy  for  their  MY  2016 
fleet,  and  an  additional  $60  million  in 
for  MY  2018 — their  total  technology 
costs  vary  slightly  after  this  point  with 
the  projection  of  their  fleet  size  and 
with  the  effects  of  technology  learning. 
Similarly,  Ford  applies  $30  million  for 
MY  2017  and  an  additional  $80  million 
in  2027.  Chrysler/Fiat,  Daimler,  and 
Nissan  apply  technology  in  only  one 
year — Chrysler/Fiat  applies  $1 1  million 
in  MY  2018,  Daimler  $3  million  for  MY 

2020,  and  Nissan  $3  million  for  MY 

2021.  While  the  total  technology  costs 
vary  between  manufacturers,  the  per- 
vehicle  baseline  costs  range  between 
$0-350  for  all  manufacturers  and  model 
years. 
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Figure  VI-8  Total  Annual  Baseline  Technology  Costs  (million  2013$)  by  Model  Year  and  Manufacturer 


400  . .  ■ 


Model  Year 


Figure  VI-9  Per  Vehicle  Baseline  Technology  Costs  (million  2013$)  by  Model  Year  and  Manufacturer 


(2)  Relevant  Model  Updates 

There  are  changes  to  model  that  help 
explain  the  decrease  in  baseline 
technology  costs  for  the  current 


analysis.  The  current  analysis  uses  the 
synergies  simulated  by  Argonne  for  the 
light-dutyfieet,  while  the  NPRM 
analysis  uses  a  limited  set  of  synergy 
values  (also  initially  estimated  for  the 


light-dutyfieet.  The  changes  in  these 
synergy  factors  could  impact  which 
technologies  are  chosen,  and  how 
effective  the  model  calculates  them  to 
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be.503  Changes  to  the  model  input  costs 
from  the  NPRM  to  the  current  analysis 
could  also  change  which  technologies 
get  picked  by  the  model,  and  the 
projected  costs.  One  of  the  major 
changes  to  costs  is  a  switch  from  the 
I  CM  cost  mark-upmethodology  used  in 
the  NPRM  to  the  RPE  cost  mark-up 
methodology  of  the  current  analysis.504 
A  more  specific  change  to  the  input 
costs  is  a  change  to  the  mass  reduction 
curve  to  be  based  off  of  the  newer  2014 
Silverado  study,  which  suggests  that  5 
percent  and  10  percent  mass  reduction 
is  significantly  more  expensive  than  was 
assumed  in  the  NPRM.505 

The  final  major  input  change  is  that 
the  current  model  uses  the  201 5  fleet  as 
its  reference  point,  while  the  NPRM 
uses  the  2014  fleet.  This  affects  the 
starting  point  of  each  manufacturer  in 
the  model,  and  could  change  their 
predicted  standard  (through  changes  in 
sales  mix  and  work  factor),  in  order  to 
consider  the  impacts  of  using  the  201 5 


reference  fleet  it  is  helpful  to  consider 
the  sales- weightedfuel  economy  and 
work  factor  distributions  across  the  two 
reference  fleets. 

Figure  VI-10  shows  thesales- 
weighted  empirical  cumulative 
distribution  function  (CDF)  for  GM’s 
work  factor  and  fuel  economy  for  the 
two  reference  fleets.  The  dashed  line 
shows  the  values  for  the  2014  reference 
fleet,  and  the  solid,  for  the  201 5 
reference  fleet.  The  y-axisshows  the 
cumulative  share  of  the  manufacturer’s 
fleet  against  the  two  measures.  For  GM, 
the  work  factor  CDF  shifted  to  the  right 
for  work  factors  between  3500  and  5500, 
suggesting  that  the  proportion  of  the 
fleet  with  work  factors  in  this  range 
increased  in  the  GM  fleet.  Since 
increases  in  work  factor  will  decrease 
the  target  value  for  individual  vehicles, 
this  average  change  in  work  factor 
decreases  GM’s  initial  CAFE  standard. 

it  should  also  be  noted  that  some 
methods  of  increasing  work  factor 


(mainly,  decreasing  curb  weight)  can 
increase  the  fuel  efficiency  of  a  vehicle, 
while  others  (increasing  the  power)  can 
decrease  fuel  efficiency.  The  empirical 
CDF  for  GM’s  sales- weightedfuel 
consumption  shows  GM’s  2015  fleet  as 
having  more  vehicles  with  fuel 
consumption  below  6.3  gal/100  mi, 
fewer  with  fuel  consumption  around  6.3 
gai/100  mi,  significantly  more  vehicles 
with  fuel  consumption  around  7.0  gal/ 
100  mi.  The  average  fuel  consumption 
of  GM’s  2014  fleet  was  6.27  gal/100  mi, 
where  the  average  fuel  consumption  of 
GM’s  2015  fleet  is  6.52  gal/100  mi.  The 
overall  increase  in  GM’s  average  fuel 
consumption  diminishes  the  effect  of 
the  increase  in  work  factor  from  MY 
2014  to  MY  2015  at  improving  their 
starting  position  in  MY  2015  relative  to 
MY  2014— their  MY  2015  standard 
using  the  2014  fleet  was  6.36,  and  using 
the  2014  fleet  and  is  6.59.  Considering 
this,  their  initial  shortfall  is  about  the 
same  using  either  reference  fleet. 


2014  Fleet  —  2015  Fleet  2014  Fleet  —  2015  Fleet 


Work  Factor 


Fuel  Consumption  (gal/100  mi) 


Figure  VI-10  2014  vs.  2015  Reference  Fleet  Work  Factor  and  Fuel  Efficiency  for  General  Motors 


Figure  VI-1 1  shows  the  same  for 
Ford.  There  is  a  similar  pattern  of  a 
higher  proportion  of  heavy  duty 
vehicles  in  Ford’s  fleet  with  work 
factors  between  3500  and  5000.  This 
will  decrease  Ford’s  initial  standard  in 
the  model.  Ford  also  shows  a  decrease 
in  the  proportion  of  heavy  duty  vehicles 


503  For  a  more  complete  d  iscussion  of  the  changes 
to  the  Argon ne  simulation  synergies  see  Chapter  6, 
Section  C. 


with  higher  fuel  consumption,  which 
will  result  in  an  overall  lower  fuel 
consumption  for  the  2015  fleet.  The 
result  is  that  Ford  will  start  with  a  lower 
standard  by  using  the  2015  fleet  rather 
than  the  2014  fleet,  and  start  with  a 
higher  fuel  efficiency  level — both  of 
which  will  work  in  the  same  direction 


504  For  further  discussion  on  the  switch  from  ICM 
to  RPE  for  the  final  analysis  see  Chapter  6,  Section 
C. 


to  decrease  Ford’s  shortfall  to  MY  2018 
standards.  This  suggests  that  Ford  will 
not  need  to  apply  as  much  technology 
to  comply,  and  helps  to  explain  their 
lower  baseline  technology  costs  in  the 
current  analysis. 


505  More  discussion  of  the  change  in  mass 
reduction  curves  is  present  in  Chapter  6,  Section  C. 


EPA-1 9-01 26-A-001 293 


ED  001620  00002750-00296 


EPA-HQ-201 8-002121  Production  Set  #2 


73774  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


'  -  -  2014  Fleet  —  2015  Fleet 


2014  Fleet  —  2015  Fleet 


Work  Factor 


Fuel  Consumption  (gst/1§0:  mi) 


Figure  VI-11  2014  vs.  2015  Reference  Fleet  Work  Factor  and  Fuel  Economy  for  Ford 


Figure  Vi-12  shows  the  cumulative 
distribution  function  for  the  work  factor 
of  Fiat/Chrysler.  Although  there  is  some 
increase  in  the  left  tail  of  the 
distribution  of  FCA’s  work  factor  for  MY 
2015  relative  to  MY  2014,  it  is  smaller 


than  for  the  Ford  and  GM  fleets.  The 
CDF  of  fuel  efficiency  also  shows  that 
Fiat/Chrysler  shows  nearly  identical 
distribution  of  fuel  consumption 
between  the  2014  and  2015  fleets.  These 
two  factors  combine  to  explain  why 


Fiat/Chrysler  did  not  show  increases  in 
costs  from  the  NPRM  to  the  current 
analysis — they  did  not  have  as  much  of 
a  change  in  shortfall  to  MY  2018 
standards  as  both  GM  and  Ford. 


-  -  -  2014  Fleet  — ‘  2015  Fleet  -  - '  2014  Fleet  ■ —  2015  Fleet 


Figure  VI-12  2014  vs.  2015  Reference  Fleet  Work  Factor  and  Fuel  Economy  for  Fiat/Chrysler 


Figure  VI-1 3  shows  the  same 
empirical  distribution  functions  for 
N  issan.  Both  the  distribution  of  work 


factor  and  fuel  consumption  are  change  in  Nissan’s  baseline  costs 

comparable  for  Nissan’s  2014  and  2015  between  the  two  analyses, 
fleets.  This  helps  explain  the  small 
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-  ^  -  2014  Fleet.  — ■  2015  Fleet 


2014  Fleet  —  2015  Fleet 


Figure  VI-13  2014  vs.  2015  Reference  Fleet  Work  Factor  and  Fuel  Economy  for  Nissan 


Figure  VI-14  shows  the  cumulative 
distribution  function  for  work  factor  and 
fuel  consumption  for  Daimler  for  both 
the  2014  and  2015  fleets.  The 
distribution  of  work  factor  shifted  right 
for  work  factors  above  3500.  The  fuel 


consumption  curve  shifted  right  for  all 
fuel  consumptions.  This  suggests  that 
Daimler  will  face  a  lower  standard  using 
the  2015  reference  fleet,  but  that  they 
may  also  start  with  a  lower  initial  fuel 
efficiency  level.  The  change  to  the  2015 


reference  fleet  does  not  have  clear 
implications  on  the  relative  starting 
point  of  Daimler  in  the  analysis  relative 
to  the  NPRM  analysis. 


2014 Fleet  —  201 5 Fleet 


—  2:014  Fleet:  —  2015  Fleet 


Fuel'  Consumptfofi  (gal/lOO  ml) 


Figure  VI-14  2014  vs.  2015  Reference  Fleet  Work  Factor  and  Fuel  Economy  for  Daimler 


(3)  industry -Level  Results  of  Regulatory 
Alternatives 

Table  VI-1 3,  below,  summarizes  the 
stringency  of  standards,  the  estimated 
required  fuel  efficiency  the  estimated 
achieved  fuel  efficiency,  as  well  as  the 
impacts  of  each  alternative  for  the 


overall  industry  for  MY  2030.  Using  the 
updated  fleet  and  analysis,  the  MY  2030 
stringency  is  slightly  less  that  in  the 
NPRM  (4.91  gallons/100  mile  in  today’s 
analysis  compared  to  4.86  gal  Ions/ 100 
mile  in  the  NPRM  for  the  preferred 
alternative).  As  has  been  noted,  the 


standards  are  set  based  in  part  on  the 
work  factor  of  vehicles;  by  changing  the 
average  work  factor  of  their  fleet, 
manufacturers  can  change  the  average 
stringency  of  their  standard.  While  the 
model  does  not  simulate  changes  to 
work  factor  which  would  increase  the 
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power  or  GVWR,  it  does  simulate 
changes  in  work  factor  due  to  mass 
reduction.  By  lowering  the  curb  weight 
and  holding  power  constant, 
manufacturers  can  increase  the  payload 
of  a  vehicle;  since  payload  is  a 
component  in  calculating  the  work 
factor,  by  lowering  curb  weight 


manufacturers  can  increase  their  work 
factor  for  a  vehicle  model  and  reduce  its 
target.  However,  the  average  absolute 
and  proportional  curb  weight  reduction 
in  the  current  analysis  is  less  than  it  was 
in  the  NPRM  analysis  across  all 
alternatives,  which  can  be  explained  by 
the  higher  mass  reduction  costs  under 


the  current  curve.  This  suggests  that  the 
change  in  the  average  overall  industry 
standard  in  today’s  analysis  is  likely 
due  in  major  part  to  changes  in  the  work 
factor  between  the  2014  and  2015 
reference  fleet,  and  not  to  changes  in  the 
work  factor  simulated  within  the  model 
runs. 


Table  VI-13— Summary  of  Impacts  on  the  MY  2030  HD  Industry  Fleet  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Stringency  of  Standards 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

Increases  Until  . 

Total  Increase  in  MY  2030  Stringency  Relative  to  Final  Phase  1  Standards  a  . 

2.0% 
MY  2025 
9.6% 

2.5% 
MY  2027 
15.6% 

3.5% 
MY  2025 
15.6% 

4.0% 
MY  2025 
17.9% 

Estimated  Average  Fuel  Economy  (miles  per  gallon) 

Required  in  MY  2030  . 

Achieved  in  MY  2030  . 

19.03 

19.20 

20.37 

20.47 

20.38 

20.45 

20.95 

20.98 

Average  Fuel  Consumption  (gallons/100  miles) 


Required  in  MY  2030  . 

5.25 

4.91 

4.91 

4.77 

Achieved  in  MY  2030  . 

5.21 

4.88 

4.89 

4.77 

Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  mile) 


C02  Required  in  MY  2030  . 

494 

462 

462 

450 

C02  Achieved  in  MY  2030  . 

490 

460 

460 

449 

Technology  Penetration  in  MY  2030  (percent) 


VVT  and/or  WL  . 

56 

56 

56 

56 

Cylinder  Deactivation  . 

4 

4 

4 

4 

Direct  Injection  Engine  . 

17 

27 

26 

29 

Turbo  Charged  Engine  . 

59 

69 

68 

68 

8  Speed  Auto.  Trans . 

77 

95 

94 

95 

EPS,  Accessories  . 

52 

80 

80 

96 

12V  Stop-start  . 

0 

0 

3 

11 

Strong  Hybrid  . 

0 

2 

2 

7 

Aero,  improvements  . 

46 

80 

80 

98 

Mass  Reduction  (vs.  No-Action) 

Mass  Reduction  (lb.) . 

Mass  Reduction  (percent  of  curb  weight)  . 

28 

0.43 

240 

3.6 

24 

3.7 

289 

4.3 

Technology  Costs  (vs.  No-Action) 

Average  Vehicle  ($)  . 

Payback  Period  (m) b  . 

$500 

19 

$1470 

30 

$1480 

31 

$1890 

33 

Notes: 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 
bHere  payback  period  is  calculated  using  estimated  undiscounted  retail  fuel  savings  and  the  initial  technology  costs  for  MY  2030. 


Today’s  Method  A  analysis  using  the 
updated  version  of  the  CAFE  model  and 
updated  inputs  shows  that  regulatory 
Alternatives  3  and  4  could  be  met  with 
a  small  application  of  strong  (P2)  HEVs. 
However,  Alternative  5  could  be  met 
with  the  considerably  greater 
application  of  strong  HEVs.  Although 
there  is  some  increase  in  the  penetration 
rates  between  alternatives  as  stringency 


increases,  the  current  analysis  suggests 
that  under  all  alternatives,  nearly  all  of 
the  MY  2030  heavy -dutyfleet  could  use 
8-speedtransmissions,  VVT/VVL 
improvements  and  turbo-charged 
engines  with  application  across  more 
than  half  of  the  fleet,  direct  injection 
could  be  present  in  a  quarter  of  the  fleet, 
and  cylinder  deactivation  could  play  a 
minor  part  in  the  HD  fleet.  EPS  and 


improved  electrical  accessories  vary 
more  between  alternatives;  present  in  52 
percent  of  the  fleet  in  Alterative  2,  80 
percent  in  Alternatives  3  and  4,  and  96 
percent  in  Alternative  5.  Aerodynamic 
improvements  and  mass  reduction 
follow  a  similar  pattern;  with  a  larger 
penetration  of  these  technologies  with 
Alternative  3  than  with  Alternative  2,  a 
similar  penetration  under  Alternatives  3 
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and  4,  and  a  higher  in  penetration  in 
Alternative  5. 

A  way  to  measure  the  cost- 
effectiveness  of  the  technologies  on 
consumers  is  to  look  at  the  payback 
period.  In  this  context,  the  payback 
period  is  defined  as  the  number  of 
months  of  driving  it  will  take  a 
consumer  to  earn  back  the  increased 
technology  costs  by  the  amount  they 
save  in  fuel  by  driving  a  more  fuel 
efficient  vehicle.  Under  the  current 
analysis,  the  average  additional 
technology  cost  will  payback  in  fuel 
savings  in  under  17  months  for 
Alternative  2,  27  months  for 
Alternatives  3  and  4,  and  30  months  for 
Alternative  5.  It  is  important  to  note  that 
there  are  inputs  other  than  the  cost  and 
effectiveness  of  technologies  which 
could  affect  the  payback  period;  the  fuel 
prices  and  mileage  accumulation 
schedules  will  affect  how  quickly  the 
cost  of  a  fuel-savingtechnology  pays 
back. 

The  current  analysis  uses  updated 
fuel  price  estimates  from  AEO  2015  that 
are  lower  than  in  the  NPRM  analysis. 
Lower  fuel  prices  will  decrease  the 
absolute  amount  of  fuel  savings 
(assuming  the  same  number  of  gallons  is 
consumed)  and  increase  the  payback 
period  if  the  technologies,  their  cost, 
and  their  effectiveness  are  unchanged. 
Further,  we  have  updated  the  vehicle 
use  schedule  (vehicle  miles  traveled,  or 
VMT)  based  on  actual  vehicle  odometer 
readings  from  1H S/Polk  data  as  shown 
in  Figure  VI.6  While  the  overall 
survival -weightedscheduies  show  6.5 


percent  fewer  lifetime  miles  for  heavy- 
duty  vehicles,  they  show  more  annual 
mi les  driven  for  the  first  5-yearsof  use 
for  heavy -duty  vehicles.  The  result  is 
that  the  overall  lifetime  fuel  savings  will 
decrease,  but  the  fuel  savings  will  be 
higher  for  the  first  5  years.  Since  the 
payback  periods  under  both  analyses  are 
shorter  than  5  years,  using  the  updated 
vehicle  schedules  will  show  a  shorter 
payback  period  (if  other  factors  are 
unchanged)  than  in  the  NPRM  analysis. 
The  changes  in  fuel  prices  and  the 
change  in  the  mileage  accumulation 
schedule  work  in  opposite  directions  on 
the  payback  period;  the  total  change  in 
payback  period  is  attributable  to  both  of 
these  input  changes  as  well  as  to  the 
changes  in  the  cost506  and 
effectiveness507  of  the  different 
technology  inputs,  and  the  changes  in 
the  reference  fleet. 

industry  costs  in  MY  2030  provide 
one  perspective  on  technology  costs. 
Industry  cost  in  each  model  year 
provides  additional  perspective  on  the 
timing,  pace  and  the  amount  of 
resources  and  spending  that  would  need 
to  be  allocated  to  implement 
technologies  and  is  important  in  the 
consideration  of  the  feasibility  of  the 


506  The  costs  now  use  RPE  rather  than  iCM ,  and 
we  updated  the  mass  reduction  curve  to  the  2014 
Siiverado. 

507  Nominal  effectiveness  input  values  are  as  for 
the  NPRM  analysis.  Synergy  factors  applied  to 
adjust  fuel  consumption  impacts  for  specific 
combinations  of  technologies  reflect  current  vehicle 
simulation  work  conducted  for  NHTSA  by  Argonne 
National  Laboratory. 


alternatives.  Figures  Figure  VI-1  Sand 
Figure  VI-16  show  the  total  and  average 
additional  and  total  additional 
technology  costs  for  the  industry  by 
model  year  and  alternative.  Note  that 
the  trend  of  the  total  and  average  costs 
are  very  similar,  this  is  because  the 
fleets  size  the  AEO  projections  suggest 
a  relatively  constant  fleet  size  during  the 
considered  MY’s.  The  total  and  average 
technology  costs  increase  with 
alternative  stringency.  It  is  important  to 
note  that  Alternatives  3  and  4  both 
increase  total  stringency  for  the  MY 
2030  industry  fleet  by  15.6  percent.  Also 
note  that  these  estimations  of  stringency 
increases  include  the  model  projections 
of  how  the  application  of  mass 
reduction  will  alter  work  factor  and 
individual  vehicle  targets.508  The 
annual  average  and  total  technology 
costs  of  Alternative  3  approach  those  of 
Alternative  4  by  MY  2029  when  both 
alternatives  have  reached  maximum 
stringency.  If  manufacturers  are  to  reach 
the  same  stringency  level  over  a  longer 
horizon,  they  will  likely  make  similar 
technology  choices,  but  be  given  longer 
to  implement  them.  This  will  make  the 
total  technology  costs  lower,  but  should 
unsurprisingly  make  the  marginal 
technology  costs  for  model  years  where 
both  standards  have  matured  very 
similar. 

BILLING  CODE  6560-50-P 


508  The  final  Phase  2  standard  target  curves 
increase  in  stringency  by  16.2  percent  compared  to 
final  Phase  1  standards,  as  discussed  in  section 
VLB. 
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Figure  VI-15  Industry  Total  Technology  Cost  Increase  by  Model  Year  and  Alternative 


■  Alternative 


2500 


Alternative 


■  Alternative  ! 


Model  Year 


Figure  VI-16  Industry  Average  Technology  Cost  Increase  by  Model  Year  and  Alternative 


The  average  incremental  industry 
technology  costs  mature  to  around  $500 
under  Alternative  2,  $1500  under 
Alternatives  3  and  4,  and  $1900  under 
Alternative  5.  Figure  VI— 1 7  shows  the 


cumulative  total  industry  costs  by 
model  year  fleet.  $4.2  billion  in 
additional  technology  costs  for  model 
years  2016-2030  are  associated  with 
Alternative  2,  $9.9  billion  with 


Alternatives,  $11.4  billion  with 
Alternative 4,  and  $14.9  billion  with 
Alternative  5.  While  the  marginal 
technology  costs  of  Alternative  3 
approach  those  of  Alternative  4  as  the 
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total  stringencies  converge,  the  total 
costs  of  Alternative  4  are  $1.5  billion 
more  by  MY  2030.  It  is  particularly 
noteworthy  that  costs  and  the  rate  of 
increase  in  costs  would  be  significantly 
different  in  the  MYs  2017-2021 
timeframe  among  the  alternatives.  This 


identifies  the  significant  differences  in 
the  resources  and  capital  that  would  be 
required  to  implement  the  technologies 
required  to  comply  with  each  of  the 
alternatives  during  this  period,  as  well 
as  the  reduction  in  lead  time  to 
implement  the  technologies  which 


increases  reliability  risk.  These 
differences  are  an  important 
consideration  for  the  feasibility  of  the 
alternatives  and  for  the  selection  of  the 
final  standards,  as  discussed  further 
below. 


Figure  VI-17  Industry  Cumulative  Total  Technology  Cost  Increase  by  Model  Year  and  Alternative 


BILLING  CODE  6560-50-C 

(4)  Manufacturer-SpecificResuits  of 
Regulatory  Alternatives 

In  addition  to  varying  across  scenario 
and  model  year,  the  impacts  of  the 
standards  vary  across  manufacturers. 
Manufacturers  will  have  different 
compliance  strategies  based  on  which 
technologies  they  have  already  invested 


in,  in  both  their  heavy-dutyand  light- 
duty  fleets,  and  based  on  the 
effectiveness  of  new  technology 
applicationsspecific  to  the  vehicles  in 
their  heavy  duty  fleets.  Table  VI-14 
summarizes  the  initial  technology 
utilization  in  the  2015  fleet  by 
manufacturer.  Ford  uses  direct  injection 
for  8  percent  of  their  fleet,  cylinder 
deactivation  for  13  percent  of  their  fleet, 


and  turbo -chargedengines  for  8  percent 
of  their  fleet.  Daimler  has  already 
invested  to  equip  all  of  its  fleet  with  8- 
speed  automatic  transmissions.  These 
differences  in  initial  technology  levels 
affect  the  new  investments  each 
manufacturer  would  need  to  further 
improve  the  fuel  efficiency  of  their 
fleets. 


Table  VI-14— Summary  of  MY  2015  Reference  Fleet  Technology  Penetration 


Technology 

Technology  Penetration 
(percent) 

GM 

Ford 

FCA 

Daimler 

Nissan 

industry 

Cylinder  Deactivation  . 

0 

0 

13 

0 

0 

2 

Direct  Injection  Engine  . 

0 

8 

0 

0 

0 

4 

Turbo  Charged  Engine  . 

0 

8 

0 

0 

0 

4 

8  Speed  Auto.  Trans . 

0 

0 

0 

100 

0 

3 

EPS,  Accessories  . 

0 

0 

0 

0 

0 

0 

12V  Stop-start  . 

0 

0 

0 

0 

0 

0 

Strong  Hybrid  . 

0 

0 

0 

0 

0 

0 

Aero.  Improvements . 

0 

0 

0 

0 

0 

0 
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Table  VI-1 5  summarizes  the 
alternatives,  and  a  technology  pathway 
General  Motors  could  use  to  comply 
with  each  of  the  alternatives.  The 
pathway  includes  implementing  8  speed 
automatic  transmissions  across  its  entire 
fleet.  For  Alternatives  2  and  3,  no  stop- 
start  or  HEVs  are  added  to  GM’s  fleet, 
for  Alternative  4,  1  percent  of  GM’s  fleet 
uses  stop -start, and  for  Alternative  5,  2 
percent  uses  stop -startand  13  percent 
are  HEVs.  For  all  alternatives,  nearly  all 


of  the  GM’s  fleet  would  use  electric 
power  steering  and  improved  electric 
accessories. 

For  all  alternatives,  VVT/VVL  is 
applied  to  65  percent  of  its  engines.  For 
Alternative  2,  none  of  its  engines  get 
direct  injection  and  43  percent  get 
turbocharging  and  downsizing,  while 
for  Alternatives  3-5,  direct  injection  is 
applied  to  28  percent  of  its  engines  and 
turbocharging  and  downsizing  is 
applied  to  61  percent  of  its  engines.  For 


all  alternatives,  all  of  GM’s  fleet  gets 
aerodynamic  improvements.  The 
average  mass  reduction  is  52  lbs.  (0.78 
percent  of  the  average  curb  weight) 
under  Alternative  2,  and  350-380  lbs. 
(5.2-5. 7  percent  of  the  average  curb 
weight)  under  Alternatives  3-5.  Similar 
technology  is  applied  for  Alternatives  3 
and  4  in  MY  2030,  but  there  are 
significantly  more  strong  hybrids  under 
Alternative  5. 


Table  VI-15— Summary  Impacts  on  General  Motors  HD  Fleet  by  Alternative  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

increases  Until  . 

Total  Increase  in  MY  2030  Stringency  Relative  to  Final  Phase  1  Standards3  . 

2.0% 
MY  2025 
9.6% 

2.5% 
MY  2027 
15.2% 

3.5% 
MY  2025 
15.4% 

4.0% 
MY  2025 
17.7% 

Estimated  Average  Fuel  Economy  (miles  per  gallon) 


Required  in  MY  2030  . 

18.69 

19.92 

19.96 

20.53 

Achieved  in  MY  2030  . 

18.70 

20.04 

20.04 

20.6 

Average  Fuel  Consumption  (gallons/100  miles) 


Required  in  MY  2030  . 

5.35 

5.02 

5.01 

4.87 

Achieved  in  MY  2030  . 

5.35 

4.99 

4.99 

4.85 

Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  mile) 


C02  Required  in  MY  2030  . 

498 

467 

466 

453 

C02  Achieved  in  MY  2030  . 

496 

464 

464 

452 

Technology  Penetration  in  MY  2030  (percent) 


WT  and/or  WL  . 

65 

65 

65 

65 

Cylinder  Deactivation  . 

0 

0 

0 

0 

Direct  Injection  Engine  . 

0 

28 

28 

28 

Turbo  Charged  Engine  . 

33 

61 

61 

61 

8  Speed  Auto.  Trans  . 

100 

100 

100 

100 

EPS,  Accessories  . 

100 

100 

100 

100 

12V  Stop-start  . 

0 

0 

2 

2 

Strong  Hybrid  . 

0 

0 

0 

13 

Aero.  Improvements  . 

100 

100 

100 

100 

Mass  Reduction  (vs.  No-Action) 


Curb  Weight  Mass  Reduction  (lb.)  . 

52 

384 

384 

340 

Mass  Reduction  (percent  of  curb  weight)  . 

0.78 

5.7 

5.7 

5.1 

Note; 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 


Figure  VI-18  and  Figure  VI-19  show 
the  total  and  average  incremental 
technology  costs  by  alternative.  Under 
Alternative  2  General  Motors’ 
incremental  technology  cost  is  $140 M  in 
MY  2019,  increasing  to  $180M  in  MY 
2021 .  The  pathways  for  Alternatives  3 
and  4  are  very  similar,  which  again 
should  not  be  surprising  given  that  the 
standards  result  in  the  same  total 


stringency  increase  in  MY  2027  and 
beyond  and  the  long  redesign  cycles  in 
the  segment.  GM’s  incremental 
technology  cost  is  $190M  in  MY  2019, 
increasing  to  $400M  in  MY  2021 ,  and 
$530M  in  MY  2028.  Under  Alternative 
5  GM  could  have  a  similar  compliance 
strategy  as  Alternative  3  and  4,  but 
incremental  technology  cost  is  $650M  in 
MY  2028.  The  highest  annual  average 


technology  cost  for  GM  is:  $750  under 
Alternative  2,  $1940  under  Alternatives 
3  and  4,  and  $2370  under  Alternative  5. 
I  n  the  case  of  GM ,  the  added  lead  time 
of  Alternative  4  does  not  significantly 
change  the  cost  of  their  compliance 
strategy. 
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Figure  VI-18  Total  Technology  Cost  Increase  for  General  Motors  by  Model  Year  and  Alternative 
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Figure  VI-19  Average  Technology  Cost  Increase  for  General  Motors  by  Model  Year  and  Alternative 


Figure  Vi-20  shows  the  cumulative 
total  incremental  costs  for  GM  under  all 
alternatives.  The  total  costs  to  comply 


with  Alternative  2  for  GM  for  MY’s 
2016-2030  is  $2.1  billion,  for 


Alternatives  3  and  4  it  is  $4.8  billion, 
and  for  Alternative  5  it  is  $5.2  billion. 
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Model  Year 


Figure  VI-20  General  Motors  Cumulative  Total  Technology  Cost  Increase  by  Model  Year  and  Alternative 


BILLING  CODE  6560-50-C 

Table  VI-16  gives  the  same  summary 
of  a  potential  compliance  strategy  for 
Ford’s  heavy -dutyfleet.  Similar  to  GM, 
to  reach  compliance  Ford  uses  8  speed 
automatic  transmissions  in  their  entire 
fleet.  For  Alternatives  3  and  4,  Ford  uses 
hybrid  technologies  in  4  percent  of  their 
fleet,  and  for  Alternative  5,  they  use 
hybrid  technologies  in  7  percent  of  their 
fleet.  In  addition  to  strong  hybrids,  Ford 
uses  12v  stop-startin  4  percent  of  their 
fleet  in  Alternative4,  and  12v  stop -start 
in  19  percent  of  their  fleet  in  Alternative 
5.  The  compliance  strategy  in  the  NPRM 
analysis  shows  Ford  using  significantly 
more  hybrids  and  12v  stop-startsystems 
in  Alternatives  4  and  5  than  the  current 
analysis  which  likely  explains  part  of 


the  lowered  cost  for  Ford  in  the  current 
analysis. 

Under  the  current  analysis  possible 
compliance  strategy,  the  application  of 
engine  technologies  for  Ford  come  in 
discrete  chunks,  as  with  GM.  Ford  uses 
VVT/VVL  in  58  percent  of  their  fleet 
under  all  alternatives  by  MY  2030;  they 
started  with  8  percent  direct- injection 
engines,  and  end  with  27  percent;  they 
also  started  with  8  percent  turbo¬ 
charged  engines,  but  end  with  69 
percent  for  all  scenarios.  The 
application  of  EPS  and  improved 
accessories  vary  across  the  compliance 
strategies  of  different  regulatory 
alternatives;  under  Alternative  2,  only 
13  percent  of  Ford’s  fleet  improves  these 
electrical  features,  while  under 


Alternatives  3-4,  64  percent,  and 
Alternative  5,  96  percent. 

For  body -platformtech nolog ies,  Ford 
applies  in  discrete  chunks  to  the  same 
platforms  across  some  Alternatives. 
They  apply  an  average  of  77  lb.  (1 .2 
percent)  mass  reduction  across  their 
fleet  in  Alternative  2  and  132-142  lb. 
(2.0-2.2  percent)  in  Alternative  3-5. 
Progressively  less  mass  reduction  is 
applied  under  Alternatives  4  and  5 — 
this  is  likely  because  more  of  the  fleet 
was  hybridized  and  mass  reduction  to 
small  platforms  we©  no  longer  necessary 
to  comply.  Aerodynamic  improvements 
are  not  applied  in  Alternative  2,  but  are 
applied  to  64  percent  of  the  fleet  in 
Alternative  3  and  4,  and  to  ail  of  the 
fleet  in  Alternative  5. 


Table  VI-16— Summary  of  Impacts  on  Ford  HD  Fleet  by  Alternative  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

Increases  Until  . 

Total  increase  in  MY  2030  Stringency  Relative  to  Final  Phase  1  Standards3 

2.0% 
MY  2025 
9.6% 

2.5% 
MY  2027 
15.7% 

3.5% 
MY  2025 
15.7% 

4.0% 
MY  2025 
18.1% 

Estimated  Average  Fuel  Economy  {miles  per  gallon) 

Required  in  MY  2030  . 

Achieved  in  MY  2030  . 

19.23 

19.36 

20.62 

20.61 

20.62 

20.63 

21.23 

21.21 

Average  Fuel  Consumption  {gailons/100  miles) 


Required  in  MY  2030  . 

5.2 

4.85 

4.85 

4.71 

Achieved  in  MY  2030  . 

5.16 

4.85 

4.85 

4.71 
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Table  VI-16— Summary  of  Impacts  on  Ford  HD  Fleet  by  Alternative  (vs.  Alternative  1b)— Continued 


Alternative 


2 


3 


4 


5 


Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  miie) 


C02  Required  in  MY  2030  . 

488 

456 

455 

443 

C02  Achieved  in  MY  2030  . 

485 

455 

455 

443 

Technology  Penetration  in  MY  2030  (percent) 


WT  and/or  WL  . 

58 

58 

58 

58 

Cylinder  Deactivation  . 

0 

0 

0 

0 

Direct  injection  Engine  . 

27 

27 

27 

27 

Turbo  Charged  Engine  . 

69 

69 

69 

69 

8  Speed  Auto.  Trans  . 

64 

100 

100 

100 

EPS,  Accessories  . 

13 

64 

64 

96 

12V  Stop-start  . 

0 

0 

4 

19 

Hybridization  . 

0 

4 

4 

7 

Aero,  improvements  . 

0 

64 

64 

100 

Mass  Reduction  (vs.  No-Action) 


Curb  Weight  Mass  Reduction  (lb.)  . 

77 

142 

140 

132 

Mass  Reduction  (percent  of  curb  weight) . 

1.2 

2.2 

2.1 

2.0 

Note: 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 


BILLING  CODE  6560-50-P 

Figure  VI-21  and  Figure  VI-22  show 
the  total  and  average  incremental 
technology  costs  for  Ford  by  alternative 
and  model  year.  Ford  adds  $80  million 
in  technology  costs  for  MY  2017  and  an 
additional  $40  million  in  MY  2026  in 
Alternative  2.  For  the  Preferred 
Alternative,  Ford  adds  $130  million  in 
MY  2017  and  an  additional  $300 
million  in  MY  2026.  Under  Alternative 
4,  Ford  adds  $260  million  in  MY  2017 
and  $180  million  in  MY  2026.  Similar 
to  the  industry  pattern,  Ford’s 
compliance  strategy  involves  less 
annual  technology  costs  early  in 
Alternative  3  than  Alternative  4,  but 


their  technology  costs  converge  under 
the  two  alternatives  as  the  final 
stringency  level  is  reached  under 
Alternatives  in  MY  2027. 

It  is  important  to  note  that  the 
increase  in  costs  and  rate  of  the  increase 
in  costs  is  significantly  different  for  MY 
2017  among  the  alternatives — with  the 
incremental  total  cost  increase  for  MY 
201 7  being  double  those  of  Alternative 
3  for  Alternative  4,  and  more  than 
double  for  Alternati ve  5.  MY  201 7  is  the 
first  redesign  year  and  Ford  does  not 
have  another  scheduled  redesign  until 
MY  2026.  Under  the  additional  lead 
time  of  Alternative  3,  the  majority  of 
Ford’s  cost  increases  occur  in  the  MY 


2026  redesign,  while  Alternatives 4  and 
5  put  most  of  the  cost  burden  to  reach 
compliance  on  the  MY  2017  redesign  (or 
would  require  an  additional  redesign  be 
added  between  MY  2017  and  2026). 

NHTSA  judges  the  lack  of  lead  time 
would  make  Alternatives 4  and  5 
beyond  maximum  feasibility  for  Ford 
because  its  designs  for  MY  2017  are 
essentially  complete  and  substantial 
resources  and  very  high  costs  would  be 
required  to  add  another  vehicle  redesign 
between  MY  2017  and  MY  2026  to 
implement  the  technologies  that  would 
be  needed  to  comply  with  those 
alternatives. 
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Figure  VI-21  Total  Technology  Cost  Increase  for  Ford  by  Model  Year  and  Alternative 
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Figure  VI-22  Average  Technology  Cost  Increase  for  Ford  by  Model  Year  and  Alternative 


Figure  Vi-23  below  shows  the 
cumulative  total  costs  for  Ford  under  all 
action  alternatives.  The  total  costs  for 
MY’s  2015-2030  under  Alternative  2  are 
$1 .3  billion,  under  Alternative  3  they 


are  $3,4  billion,  for  Alternative  4  they 
are  $4,5  billion,  and  finally  for 
Alternative  5  they  are  $6.7  billion.  This 
further  illustrates  the  point  that 
manufacturersact  to  minimize  costs 


over  multiple  model  years.  The  added 
lead  time  from  Alternative 4  allows 
them  to  delay  some  actions,  which  will 
allow  them  more  time  to  make  sure  that 
they  are  well  -  implemented. 
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Figure  VI-23  Ford  Cumulative  Technology  Cost  Increase  by  Model  Year  and  Alternative 


BILLING  CODE  6560-50-C 

Table  VI-1 7  shows  the  MY  2030 
summary  for  Fiat/Chrysler  Fiat/ 
Chrysler  is  the  only  manufacturer  which 
uses  cylinder  deactivation  in  their 
reference  fleet,  and  they  are  the  only 
manufacturer  to  use  cylinder 
deactivation  as  a  part  of  their  possible 
compliance  strategy.  Under  all 
scenarios,  FCA  increases  their  initial 
cylinder  deactivation  utilization  of  13 
percent  to  24  percent.  Under  all 
scenarios  turbo -chargedengines  are 
applied  to  76  percent  of  FCA’s  fleet  by 


MY  2030.  Other  technologies  are 
applied  to  the  FCA  equally  across  all 
scenarios;  37  percent  of  their  fleet  uses 
VVT  and/or  VVL,  and  64  percent  uses 
8-speedautomatic  transmissions  under 
all  scenarios. 

The  additional  stringency  from 
Alternative  2  to  Alternatives  3-5  results 
in  other  increased  technology 
applications  in  the  FCA  fleet.  Under 
Alternatives  3-5,  the  presence  of  EPS/ 
electrical  accessories  increases  from  the 
82  percent  to  the  entirety  of  the  FCA 
fleet.  Similarly,  increased  aerodynamic 


improvements  increase  from  84  percent 
of  the  fleet  to  all  of  it.  Finally,  12v  stop- 
start  enters  3  percent  of  the  fleet  under 
Alternatives  3-5.  Alternatives  3  and  4 
look  much  the  same,  except  that 
Alternative  3  is  the  only  alternative  to 
use  any  (1  percent)  SHEV-P2  hybrids. 
Alternative  5  uses  twice  as  much  mass 
reduction  than  Alternatives  3-4;  it  uses 
37  percent  direct  injection  versus  the  24 
percent  in  Alternatives  2-4.  The 
resulting  costs  are  comparable  under 
Alternatives  3  and  4,  and  almost  50 
percent  higher  under  Alternative  5. 


Table  VI-17— Summary  of  Impacts  on  Fiat/Chrysler  HD  Fleet  by  Alternative  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

increases  Until  . 

Total  increase  in  MY  2030  Stringency  Relative  to  Final  Phase  1  Standards3 

2.0% 
MY  2025 
9.6% 

2.5% 
MY  2027 
15.8% 

3.5% 
MY  2025 
15.8% 

4.0% 
MY  2025 
17.6% 

Estimated  Average  Fuel  Economy  (miles  per  gallon) 


Required  in  MY  2030  . 

18.59 

19.96 

19.96 

20.41 

Achieved  in  MY  2030  . 

18.97 

20.06 

20.04 

20.42 

Average  Fuel  Consumption  (gallons/100  miles) 


Required  in  MY  2030  . 

5.38 

5.01 

5.01 

4.9 

Achieved  in  MY  2030  . 

5.27 

4.99 

4.99 

4.9 

Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  mile) 


C02  Required  in  MY  2030  . 

520 

485 

485 

474 

C02  Achieved  in  MY  2030  . 

509 

482 

482 

474 

WT  and/or  WL 


Technology  Penetration  in  MY  2030  (percent) 

. I  37I  37 


37 


37 
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Table  VI— 1 7— Summary  of  Impacts  on  Fiat/Chrysler  HD  Fleet  by  Alternative  (vs.  Alternative  1b)— Continued 


Alternative 

2 

3 

4 

5 

Cylinder  Deactivation  . 

24 

24 

24 

24 

Direct  Injection  Engine  . 

24 

24 

24 

37 

Turbo  Charged  Engine  . 

76 

76 

76 

76 

8  Speed  Auto.  Trans . 

64 

64 

64 

64 

EPS,  Accessories  . 

82 

100 

100 

100 

12V  Stop-start  . 

0 

3 

3 

3 

Hybridization  . 

0 

1 

0 

0 

Aero.  Improvements  . 

84 

100 

100 

100 

Mass  Reduction  (vs.  No-Actlon) 


Curb  Weight  Mass  Reduction  (lb.)  . 

29 

330 

333 

694 

Mass  Reduction  (percent  of  curb  weight) . 

0.4 

4.6 

4.6 

9.6 

Note; 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 


Figures  Figure  Vi-24  and  Figure  VI- 
25  show  the  incremental  total  and 
average  technology  costs  for  Chrysler/ 
Fiat  by  model  year  and  regulatory 
stringency.  Chrysler/Fiat  shows  more 
technology  costs  for  higher  stringency 
alternatives,  with  annual  technology 
costs  of  Alternative  3  approaching 
Alternative  4  annual  technology  costs  as 
the  Alternative  3  approaches  the  final 
stringency  level  in  MY  2027.  Under  all 
alternatives  Chrysler/Fiat  incurs 
increased  technology  costs  starting  in 
MY  2018  and  MY  2025,  because  they 
are  estimated  redesign  years.  The 
maximum  annual  technology  costs  for 
Chrysler  are  $92M  in  Alternative  2, 


$213M  in  Alternatives,  $227M  in 
Alternative  4,  and  $330M  in  Alternative 
5.  This  results  in  average  technology 
costs  of:  $680,  $1640,  $1690,  and  $2460, 
respectively. 

As  with  Ford,  the  costs  and  the  rate 
of  increase  in  costs  are  significantly 
different  in  the  MY  2018  timeframe 
among  the  alternatives,  because  MY 
2018  is  the  first  estimated  model  year 
for  redesign,  and  the  next  estimated 
redesign  opportunity  is  in  MY  2025. 
Figure  identifies  the  significant 
differences  in  the  resources  and  capital 
that  would  be  required  to  implement  the 
technologies  required  to  comply  with 
each  of  the  alternatives — with  the 


estimated  MY  2018  technology  cost 
increases  being  48 M  under  Alternative 
3,  78M  under  Alternative  4,  and  1 12M 
under  Alternative  5.  NHTSA  judges  the 
short  lead  time  would  make 
Alternatives  4  and  5  beyond  maximum 
feasible  for  FCA  because  its  designs  for 
MY  2018  are  nearing  completion  and 
substantial  resources  and  very  high 
costs  would  be  required  to  add  another 
vehicle  redesign  between  MY  201 8  and 
MY  2025  to  implement  the  technologies 
that  would  be  needed  to  comply  with 
those  alternatives. 
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Figure  VI-24  Total  Technology  Cost  Increase  for  Fiat/Chrysler  by  Model  Year  and  Alternative 
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Figure  Vl-25  Average  Technology  Cost  Increase  for  Fiat/Chrysler  by  Model  Year  and  Alternative 


The  cumulative  technology  costs 
attributable  to  the  action  alternatives  for 
FCA  are  represented  in  Figure  VI-26 


below.  The  total  costs  for  MY’s  2016- 
2030  under  alter  Alternative  2  are  $750 
million,  under  Alternative  3,  they  are 


$1,5  billion,  for  Alternative 4,  $1,8 
billion,  and  for  Alternative  5  they  are 
$2.6  billion. 
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Figure  VI-26  Fiat/Chrysler  Cumulative  Technology  Cost  Increase  by  Model  Year  and  Alternative 


BILLING  CODE  6560-50-C 

Table  VI-18  shows  the  manufacturer- 
specific  MY  2030 summary  for  Nissan. 

N  issan’s  201 5  reference  fleet  uses  VVT 
and/or  VVL  on  all  of  their  heavy-duty 
vehicles.  Their  fleet  uses  two  engines  on 
only  one  body- sty lepiatform.  As  a 
result,  technologies  applied  to  Nissan’s 
fleet  are  applied  to  large  proportions  of 
their  fleet.  Under  all  scenarios,  their 
entire  fleet  gains  8-speedautomatic 
transmissions.  Under  Alternatives  3-5, 
all  of  their  fleet  gets  level -2body- level 
aerodynamic  improvements  and  all  of 
their  fleet  gets  electric  accessory  and/or 
EPS  improvements.  Under  Alternatives 
2,  4,  and  5,  one  of  Nissan’s  two  heavy- 
duty  engines  gets  direct  -  injection, while 
under  Alternative  3,  both  engines  get 
the  technology.  Direct  injection  of  their 


entire  fleet  is  the  most  cost-effective 
way  to  reach  compliance  under 
Alternative  2,  applying  5  percent  mass 
reduction  to  their  entire  fleet  and  direct 
injection  of  one  of  their  engines  is  the 
most  cost- effect i vest rategy  under 
Alternative  4,  and  applying  10  percent 
mass  reduction  to  their  entire  fleet, 
direct  injection  to  one  of  their  engines, 
and  making  their  other  engine  hybrid  is 
the  most  cost- effect  i  vest  rategy  under 
Alternative  5. 

Note  that  without  a  change  in  the 
work  factor  or  fleet  mix,  a  manufacturer 
will  face  the  same  MY  2030  standard 
under  Alternatives  3  and  4,  and  a  more 
stringent  standard  under  Alternative  5. 
However,  by  applying  5  percent  mass 
reduction  in  Alternative 4,  Nissan  is 
able  to  reduce  their  standard  by  .27 


MPG,  and  by  applying  10  percent  mass 
reduction  in  Alternative  5  to  have  the 
same  MY  2030  standard  under 
Alternatives  3  and  5.  The  result  is  that 
the  CAFE  level  for  Nissan  is  highest 
under  Alternative  2,  where  direct 
injection  of  their  entire  fleet  is  the  most 
cost- effect ivecomp I iance  strategy.  We 
assume  that  manufacturers  are  able  to 
make  technologies  more  cost-effectively 
the  longer  they  are  on  the  market — this 
is  called  “learning.”  A  likely  reason  that 
the  model  prefers  direct  injection  in 
Alternatives  but  not  in  Alternatives 4 
and  5,  is  that  the  longer  horizon  of  the 
stringency  increase  (until  MY  2027) 
results  in  direct  injection  that  is  more 
cost- effect  i  vet  ha  n  the  shorter  time  span 
of  Alternatives  4  and  5. 


Table  VI-18— Summary  of  Impacts  on  Nissan  HD  Fleet  by  Alternative  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

increases  Until  . 

Total  increase  in  MY  2030  Stringency  Relative  to  Final  Phase  1  Standards3 

2.0% 
MY  2025 
9.6% 

2.5% 
MY  2027 
16.2% 

3.5% 
MY  2025 
15.1% 

4.0% 
MY  2025 
16.2% 

Estimated  Average  Fuel  Economy  {miles  per  gallon) 

Required  in  MY  2030  . 

Achieved  in  MY  2030  . 

19.65 

19.63 

21.19 

23.12 

20.92 

21.05 

21.19 

21.46 

Average  Fuel  Consumption  {gailons/100  miles) 


Required  in  MY  2030  . 

5.09 

4.72 

4.78 

4.72 

Achieved  in  MY  2030  . 

5.09 

4.32 

4.75 

4.66 
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Table  VI-18— Summary  of  Impacts  on  Nissan  HD  Fleet  by  Alternative  (vs.  Alternative  1b)— Continued 


Alternative 


2 


3 


4 


5 


Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  miie) 


C02  Required  in  MY  2030  . 

452 

419 

425 

420 

C02  Achieved  in  MY  2030  . 

453 

384 

422 

414 

Technology  Penetration  in  MY  2030  (percent) 


WT  and/or  WL  . 

100 

100 

100 

100 

Cylinder  Deactivation  . 

0 

0 

0 

0 

Direct  Injection  Engine  . 

51 

100 

51 

51 

Turbo  Charged  Engine  . 

51 

100 

51 

51 

8  Speed  Auto.  Trans . 

100 

100 

100 

100 

EPS,  Accessories  . 

37 

100 

100 

100 

12V  Stop-start  . 

0 

0 

0 

49 

Hybridization  . 

0 

0 

0 

0 

Aero,  improvements  . 

0 

100 

100 

100 

Mass  Reduction  (vs.  No-Action) 


Curb  Weight  Mass  Reduction  (lb.)  . 

0 

0 

307 

615 

Mass  Reduction  (percent  of  curb  weight) . 

0 

0 

5 

10 

Note: 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 


Figures  Figure  VI-27  and  Figure  VI- 
28  show  the  total  and  average 
incremental  technology  costs  for  Nissan 
across  the  different  regulatory 
alternatives.  Nissan  applies  technology 
in  all  alternatives  in  MY  2021;  this  is  a 
redesign  year  for  much  of  their  fleet.  As 
might  be  expected,  they  incur  less 


technology  cost  in  less  stringent 
scenarios  at  this  redesign.  However, 
under  Alternative  3  they  apply  more 
technology  in  MY  2029,  making  their 
marginal  technology  costs  under 
Alternative  3  for  MY  2029  and  after 
higher  than  the  marginal  technology 
costs  under  Alternative  4.  They  incur 


less  technology  costs  in  the  early  years 
and  more  in  MY’s  2029  and  beyond,  in 
order  to  explain  why  the  model  predicts 
this  action  of  Nissan  it  is  useful  to  look 
at  the  cumulative  total  incremental  costs 
in  Figure  Vi-29. 
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Figure  VI-27  Total  Technology  Cost  Increase  for  Nissan  by  Model  Year  and  Alternative 
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Figure  VI-28  Average  Technology  Cost  Increase  for  Nissan  by  Model  Year  and  Alternative 


By  incurring  less  technology  cost 
early,  and  more  technology  cost  later, 
Nissan  has  a  lower  cumulative  total  cost 
for  MY’s  2016-2030  under  Alternative  3 
than  Alternative  4.  The  total  cumulative 


cost  for  MY’s  2016-2030  of  Alternative 
2  is  $86  million,  $178  million  for 
Alternative  3,  $258  for  Alternative  4, 
and  $387  for  Alternative  5.  Since  Nissan 
is  trying  to  minimize  their  total  cost 


under  all  model  years,  and  not  their 
marginal  cost  under  any  single  model 
year,  the  model  chooses  a  compliance 
strategy  in  this  case  which  shows  higher 
marginal  costs  for  Nissan  in  Alternative 
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3  than  4  for  some  model  years,  but  lower  cumulative  total  costs  over  all 

model  years. 


Model  Year 


Figure  VI-29  Nissan  Cumulative  Technology  Cost  Increase  by  Model  Year  and  Alternative 


BILLING  CODE  6560-50-C 

Nissan’s  first  redesign  is  in  MY  2020, 
and  they  do  not  have  another  redesign 
scheduled  until  2029.  Under  Alternative 
4  and  5  all  of  their  technological 
application  is  done  in  MY  2020,  but 
under  Alternative  3  the  application  can 
bespread  out  between  the  two  redesign 
cycles.  NHTSA  judges  the  short  lead 
time  to  apply  technology  would  make 
Alternatives  4  and  5  beyond  maximum 
feasibility  for  Nissan  because  it  puts  the 
burden  of  all  technological  application 
on  the  MY  2020  redesign.  Substantial 


resources  and  costs  would  be  required 
to  do  so  or  to  add  another  vehicle 
redesign  between  MY  2020  and  MY 
2029.  Since  manufacturers  must  spread 
out  their  capital  for  such  deployment 
endeavors  between  the  light  and  heavy 
duty  fleets,  the  ability  to  spread  costs 
between  model  years  is  important  to 
consider. 

Table  VI-19  shows  a  MY  2030 
summary  for  Daimler.  Daimler  came 
into  the  analysis  with  all  of  their  fleet 
using  8-speedautomatic  transmissions. 
Their  initial  CAFE  level  in  MY  2020  of 


25.68  was  sufficient  to  meet  their 
standard  under  Alternatives  2-5.  Their 
only  action  to  turbo-chargeall  the 
engines  in  their  fleet  occurs  in  the 
dynamic  baseline.  Asa  result,  no 
additional  actions  or  costs  are  incurred 
under  any  of  the  alternatives.  For  this 
reason,  a  figure  of  their  annual 
technology  costs,  nor  their  cumulative 
total  technology  costs  has  not  been 
provided — if  it  were,  it  would  be  a 
horizontal  line  showing  zero  costs  for 
all  model  years. 


Table  VI— 1 9— Summary  of  Impacts  on  Daimler  HD  Fleet  by  Alternative  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  in  Stringency  Beginning  in  MY  2021  . 

Increases  Until  . 

Total  increase  in  Stringency  Relative  to  Final  Phase  1  Standards3  . 

2.0% 
MY  2025 
9.7% 

2.5% 
MY  2027 
16.3% 

3.5% 
MY  2025 
16.3% 

4.0% 
MY  2025 
18.4% 

Estimated  Average  Fuel  Economy  {miles  per  gallon) 

Required  in  MY  2030  . 

Achieved  in  MY  2030  . 

22.88 

25.68 

24.69 

25.68 

24.69 

25.68 

25.32 

25.68 

Average  Fuel  Consumption  (galions/100  miles) 


Required  in  MY  2030  . 

4.37 

4.05 

4.05 

3.95 

Achieved  in  MY  2030  . 

3.89 

3.89 

3.89 

3.89 

EPA-1 9-01 26-A-001 311 


ED  001620  00002750-00314 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


73792  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


Table  VI— 1 9— Summary  of  Impacts  on  Daimler  HD  Fleet  by  Alternative  (vs.  Alternative  1b)— Continued 


Alternative 


2 


3 


4 


5 


Estimated  Average  Greenhouse  Gas  Emissions  (grams  per  miie) 


C02  Required  in  MY  2030  . 

445 

413 

412 

402 

C02  Achieved  in  MY  2030  . 

396 

396 

396 

396 

Technology  Penetration  in  MY  2030  (percent) 


WT  and/or  WL  . 

0 

0 

0 

0 

Cylinder  Deactivation  . 

0 

0 

0 

0 

Direct  Injection  Engine  . 

0 

0 

0 

0 

Turbo  Charged  Engine  . 

100 

100 

100 

100 

8  Speed  Auto.  Trans . 

100 

100 

100 

100 

EPS,  Accessories  . 

0 

0 

0 

0 

12V  Stop-start  . 

0 

0 

0 

0 

Hybridization  . 

0 

0 

0 

0 

Aero,  improvements  . 

0 

0 

0 

0 

Mass  Reduction  (vs.  No-Action) 


Curb  Weight  Mass  Reduction  (lb.)  . 

0 

0 

0 

0 

Mass  Reduction  (percent  of  curb  weight) . 

0 

0 

0 

0 

Note: 

aThis  increase  in  stringency  is  based  on  the  estimated  percentage  change  in  fuel  consumption  (gal/1  OOmi)  stringency  projected  by  the  model 
for  the  MY  2030  fleet  under  the  final  Phase  2  standards  relative  to  the  continuation  of  Phase  1  standards.  Note  that  if  manufacturers’  have  ap¬ 
plied  mass  reduction  to  an  individual  vehicle  model  in  the  CAFE  model  that  this  will  increase  the  work  factor  of  that  vehicle  in  the  model,  and 
make  the  individual  target  less  stringent.  Thus,  where  any  mass  reduction  is  applied  in  the  model,  the  total  increase  in  stringency  of  the  fleet  pre¬ 
sented  here  will  be  lower  than  the  total  stringency  increase  of  the  fleet  if  no  mass  reduction  were  applied. 


(5)  Summary  of  Consumer/Operator 
impacts 

Table  VI-20  summarizes  the  impacts 
of  the  regulation  on  the  consumer/ 
operator  of  the  heavy -duty  vehicles. 
Consumers  of  more  fuel  efficient 
vehicles  will  benefit  in  several  ways: 
They  will  spend  less  on  fuel  to  operate 
vehicles  for  the  same  amount  of  travel, 
some  will  drive  more  because  their  per- 
mile  travel  costs  less,  and  they  will 
spend  less  time  refueling  vehicles.  In 
order  to  estimate  the  fuel  savings  for 
each  regulatory  alternative,  future 
gasoline  prices  must  be  predicted  and 
the  rebound  effect  (per-mileelasticity  of 
operating  a  vehicle)  must  be  assumed  to 
account  for  the  cost  of  additional 
driving.  In  the  main  analysis,  the 
rebound  effect  is  assumed  to  be  10 
percent,  so  that,  for  example,  a  10 
percent  reduction  in  the  per-miletravel 
costs  will  result  in  a  1  percent  increase 
in  the  amount  of  miles  driven.  Since  the 
literature  has  also  supported  other 
rebound  effects,  NHTSA  tests  several 
sensitivity  cases  assuming  different 
rebounds:  5  percent,  15  percent,  and  20 
percent.  Based  on  the  average  miles 
driven  of  2b/3  vans  and  trucks,  the 
expected  lifetime  fuel  savings  for  a 
heavy -dutyvehicle  under  the  preferred 
scenario  is  $3636. 

The  other  benefits  of  to  the  consumer 
of  increasing  fuel  economy  are 
increased  mobility  and  a  decreased 
amount  of  time  spent  refueling  the 
vehicle.  Because  increasing  the 


efficiency  of  a  vehicle  makes  per-mile 
travel  cheaper  to  the  operator, 
consumers  of  these  vehicles  can  travel 
more,  at  less  than  the  total  amount  they 
are  willing  to  pay — this  increase  in 
welfare  that  is  not  accounted  for  by  the 
cost  of  travel  is  the  consumer  surplus. 
The  estimated  mobility  benefit  is  $394 
under  the  preferred  alternative.  The 
avoided  time  refueling  also  has  a  value. 
In  order  to  estimate  this  value  we  make 
several  assumptions  outlined  in  more 
detail  of  the  NPRM  description  of  the 
model  assumptions  (Section  E).  Over 
the  lifetime  of  a  MY  2030  vehicle,  we 
estimate  the  refueling  surplus  at  $94 
under  the  preferred  alternative. 

It  is  also  important  to  note  that  the 
average  manufacturer  costs  will  not  be 
spread  proportionally  across  the  fleet — 
some  vehicles  will  have  incurred  more 
technology  costs  than  others.  How 
manufacturers  distribute  costs  among 
models  will  largely  depend  on  the 
elasticity  of  particular  models  and  the 
importance  of  fleet  mix  in  meeting 
standards  and  on  total  profits.  Without 
privy  to  this  sort  of  information,  we  use 
average  technology  cost  increase  as  a 
proxy  for  measuring  the  industry  and 
consumer  costs  across  different 
scenarios.  The  average  technology  cost 
increase  is  $1472  under  the  preferred 
alternative.  We  assume  that  all  of  this 
cost  will  be  passed  onto  the  consumer 
in  the  form  of  an  increase  in  price. 
However,  we  also  consider  that  an 


increase  in  price  will  have  other  costs 
to  the  operator  of  the  vehicle. 

More  expensive  vehicles  will  have 
higher  taxes/ fees  associated  with  their 
purchase,  will  be  more  expensive  to 
insure  (these  costs  are  related  to  the 
purchase  price  or  value  of  a  vehicle)  and 
will  be  more  expensive  to  finance 
(higher  loan  values  will  be  taken  out 
which  result  in  higher  amounts  paid  in 
total  interest).  The  total  additional  costs 
to  the  average  consumer  from  the  sum 
of  these  sources  is  $589  under  the 
preferred  alternative.  It  is  important  to 
keep  in  mind  that  the  additional  cost  to 
finance  a  more  expensive  vehicle  will 
have  different  effects  depending  on  the 
budget  constraint  of  the  consumer.  For 
consumers  who  are  budget -constrained, 
they  will  finance  more  of  the  vehicle 
and  the  costs  of  financing  will  be  higher 
for  these  already -constrained 
consumers.  For  consumers  who  do  not 
have  to  finance  the  vehicle,  there  will  be 
no  costs — and  therefore,  no  additional 
costs — to  finance  the  vehicle.  Since 
budget -constrainedconsumers  likely 
have  a  more  elastic  demand  for  new 
vehicles,  the  increase  in  price  and  the 
heterogeneous  increase  in  financing 
might  work  in  the  same  direction  to 
price  proportionally  more  of  the  most 
budget -constrainedconsumers  out  of 
the  new  vehicle  market. 

Considering  all  the  costs  and  benefits 
the  standards  will  have  to  the  consumer, 
the  result  is  a  net  benefit  to  the 
consumer  under  all  the  considered 
alternatives.  The  net  benefit  to  the 
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consumer  is  $2,063  under  the  preferred 
alternative,  higher  than  the  net  benefit 
under  alternative  4.  The  payback  period 
is  another  measure  of  the  effect  of  the 


rule  on  consumers — for  all  alternatives 
the  payback  period  is  under  3  years — 
suggesting  that  consumers  that  own 
vehicles  for  at  least  3  years  will  receive 


a  net  benefit  from  the  preferred 
regulatory  action. 


Table  VI-20— Summary  of  Consumer/Operator  Impacts  for  MY  2030  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  . 

Increases  Until  . 

2.0% 
MY  2025 

2.5% 
MY  2027 

3.5% 
MY  2025 

4.0% 
MY  2025 

Average  Value  of  Lifetime  Fuel  Savings,  $2013  (vs.  No-Action) 

Pretax . 

Tax  . 

$1,713 

200 

$3,256 

381 

$3,229 

377 

$3,804 

448 

Total  . 

1,913 

3,636 

3,607 

4,252 

Average  Value  of  Additional  Economic  Benefits,  $2013  (vs.  No-Action) 


Mobility  increase  . 

Avoided  Refueling  . 

220 

49 

394 

94 

390 

93 

453 

112 

Average  New  Vehicle  Purchase  (vs.  No-Action) 

Price  Increase  ($)  . 

496 

1,472 

1,481 

1,893 

Additional  Costs  ($)a  . 

103 

306 

336 

393 

Payback  (months) b  . 

20 

33 

33 

38 

Net  Lifetime  Consumer/Operator  Benefits  (vs.  No-Action) 

Total  Net  Benefit  ($)  . 

1,488 

2,063 

1,989 

2,167 

Notes: 

a  Additional  Costs  include  additional  taxes,  fees,  maintenance  costs,  financing  costs,  and  insurance  costs  incurred  under  the  regulatory  alter¬ 
natives. 

bThe  payback  period  from  the  consumer  perspective  uses  a  7%  discount  rate  of  retail  fuel  savings  starting  at  the  time  of  purchase.  The  cost 
increases  paid  back  include:  Technology  costs,  maintenance  costs,  taxes,  and  fees. 


(6)  Summary  of  Societal  impacts 

Table  VI-21  summarizes  the  overall 
societal  impacts  of  the  regulation  under 
different  scenarios  (relative  to  the  1b 
baseline).  Net  social  benefits  increase 
with  the  stringency  of  the  standards. 
The  net  benefits  for  the  preferred 
alternative  are  $18.8  billion.  The  largest 


benefit  of  the  program  comes  in  the 
form  of  fuel  savings.  The  fuel  savings 
reported  above  do  not  include  fuel  tax 
savings,  as  taxes  are  considered  a 
transfer,  and  not  a  loss,  of  societal  well¬ 
being.  The  fuel  savings  are  associated 
with  a  fuel  security  externality,  which 
monetizes  the  economic  risk  associated 


with  potential  fuel  price  spikes — as 
fewer  gallons  of  oil  are  necessary  for 
transportation,  this  risk  decreases.  The 
carbon  externality  represents  the 
reduced  cost  of  carbon  damage  when 
fuel  economy  increases  (and  carbon 
emissions  decrease),  and  is  also  related 
directly  with  fuel  savings. 


Table  VI-21— Summary  of  Lifetime  Total  Societal  Impacts  of  MY’s  2015-2029  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Alternative  Stringency 

Annual  Increase  . 

2.0% 

2.5% 

3.5% 

4.0% 

increases  Until  . 

MY  2025 

MY  2027 

MY  2025 

MY  2025 

Fuel  Purchases  vs.  No-Action  (billion  2013$) 

Pretax  Savings . 

$11.1 

$17.8 

$20.2 

$22.7 

Fuel-Related  Externalities  vs.  No-Action  (billion  2013$) 

Energy  Security  . 

0.7 

1.2 

1.4 

1.5 

C02  Emissions . 

2.4 

3.8 

4.4 

4.9 

VMT-Related  Externalities  vs.  No-Action  (billion  2013$) 


Driving  Surplus  . 

1.3 

2.0 

2.3 

2.5 

Refueling  Surplus  . 

0.3 

0.6 

0.6 

0.7 

Congestion  . 

¥0.3 

¥0.5 

¥0.5 

¥0.6 

Crashes  . 

¥0.2 

¥0.2 

¥0.3 

¥0.3 
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Table  VI-21— Summary  of  Lifetime  Total  Societal  Impacts  of  MY’s  2015-2029  (vs.  Alternative  lb)— 

Continued 


Alternative 

2 

3 

4 

5 

Noise  . 

0.0 

0.0 

0.0 

0.0 

Fatalities . 

¥0.7 

¥0.3 

¥0.4 

0.7 

Criteria  Emissions  . 

0.7 

1.2 

1.4 

1.5 

Vehicle  Purchase/Operating  Costs  vs,  No-Actlon  (billion  2013$) 


Technology  Costs  . 

2.9 

6.5 

7.7 

10.2 

Maintenance  Costs  . 

0.1 

0.3 

0.3 

0.5 

Cost-Benefit  Summary  vs,  No-Action  (billion  2013$) 


Total  Social  Cost  . 

4.2 

7.8 

9.2 

11.6 

Total  Social  Benefit . 

16.5 

26.6 

30.3 

34.5 

Net  Social  Benefit  . 

12.3 

18.8 

21.1 

22.9 

increasing  fuel  economy  decreases  the 
cost  of  per-miletravel.  Since  this 
reduction  in  the  cost  of  travel  results  in 
an  increase  of  total  travel,  it  also  results 
in  an  increase  of  externalities  associated 
with  increased  total  VMT.  Of  these,  the 
driving  surplus  represents  the  societal 
net  increase  in  benefit  from  increased 
mobility  consumer  surplus — the  sum  of 
the  benefit  to  all  operators  of  increased 
travel  which  is  not  captured  by  the  total 
cost  of  travel.  Defined  from  the  societal 
perspective,  the  refueling  benefit  is  the 
sum  of  all  the  value  of  the  time  saved 
on  refueling  by  increasing  the  average 
fuel  efficiency  of  the  heavy  duty  fleet. 
Congestion  represents  the  societal  cost 
of  increases  in  congestion  on  the 
roads — the  lost  value  of  additional  time 
spent  in  traffic.  The  crash  externality  is 
the  cost  of  the  damage  done  by  the 
additional  crashes  that  will  happen  with 
more  VMT  exposure,  and  the  noise 
externality  represents  the  cost  of  a 
change  in  noise  related  to  increases  in 
vehicle  travel  (in  this  analysis,  it  is 
negligible  for  all  alternatives). 

Some  VMT  -  relatedexternalities  are 
not  always  positive  or  negative,  but 
depend  on  the  stringency  of  the 
standards.  For  this  analysis  the  criteria 
pollutant  externality  is  always  a  benefit, 
but  this  need  not  be  the  case.  Reduction 
in  overall  fuel  consumed  reduces 
emissions  associated  with  production 
and  distribution  of  fuels,  increases  in 
VMT  will  result  in  more  emission  of 
vehicle  criteria  pollutants  and  more 
associated  damages.  However, 
increasing  fuel-economythough  vehicle 
technologies,  such  as  aerodynamics, 
mass  reduction  and  improved  tire 
rolling  resistance,  will  result  in  a 
decrease  in  vehicle  emissions  of  and 
damages  from  criteria  pollutants.  Shifts 


in  technologies  towards  electric  and 
hybrid -electricalternatives  can  increase 
the  emissions  of  certain  pollutants,  and 
reduce  the  emissions  of  others.  The 
stringency  increases  considered  in  the 
heavy -dutyanalysis  do  not  require  these 
technologies  to  penetrate  the  market  at 
such  a  level  that  this  is  visible  in  the 
results.  For  these  reasons  the  externality 
associated  with  changes  in  criteria 
pollutant  emissions  is  always  positive 
for  this  analysis. 

The  vehicle  mass  reduction  in  HD 
pickup  and  vans  is  estimated  to  reduce 
the  net  incidence  of  highway  fatalities. 
By  reducing  mass  on  some  HD  pickup 
and  vans,  the  fatality  rate  associated 
with  crashes  involving  at  least  one  HD 
pickup  or  van  vehicles  decreases. 
However,  the  analysis  anticipates  that 
the  indirect  effect  of  the  proposed 
standards,  by  reducing  the  operating 
costs,  would  lead  to  increased  travel  by 
HD  pickups  and  vans  and,  therefore, 
more  crashes  involving  these  vehicles. 
The  sign  of  the  fatality  externality  varies 
with  the  stringency  of  the  standards. 
Over  the  lifetime  of  MY’s  2016-2029, 
for  Alternative  2  it  is  estimated 
approximately  120 additional  fatalities 
could  occur  relative  to  the  30,200 
heavy  -dutycrash- related  fatalities  in  the 
baseline.  For  Alternatives  3  and  4  we 
estimate  approximately  50  additional 
fatalities  relative  to  the  no -act  ion 
alternative.  The  additional  risk  of 
fatality  is  represented  as  a  social  cost  in 
Alternatives  2-4.  For  Alternative  5  we 
estimate  approximately  110  fewer 
fatalities  (represented  as  a  positive 
externality).  For  Alternatives  2-4,  the 
effect  of  removing  mass  from  the  heavier 
vehicles  is  less  than  the  effect  of 
increased  VMT-exposure;for 
Alternative  5,  it  is  larger,  and  the 


alternative  could  result  in  a  decrease  of 
fatalities. 

The  major  direct  costs  of  the  program 
are  increased  technology  costs  and  costs 
associated  with  the  resultant  increase  in 
new  vehicle  prices  and  changes  in 
technologies.  The  sum  of  technology 
costs  across  the  industry  increase  under 
all  increases  of  stringency,  as  do  the 
increases  in  associated  additional  costs. 
Additional  costs  include:  additional 
costs  of  maintenance  associated  with 
certain  technologies.  These  costs  will 
mostly  be  borne  by  the  consumer,  and 
paid  back  in  the  form  of  fuel  savings. 

(7)  Summary  of  Environmental  Impacts 

In  addition  to  modeling  the  societal 
impacts  from  a  monetary  standpoint,  the 
CAFE  model  also  considers  the  absolute 
change  in  the  physical  emissions  of 
various  criteria  pollutants  across  the 
Alternatives.  Table  VI-22  summarizes 
the  total  environmental  impacts  from 
increased  fuel  efficiency  of  MYs  2016- 
2030,  taking  into  consideration  the 
reduction  in  emissions  from  increased 
efficiency,  the  additional  emissions 
associated  with  the  increased  VMT  from 
cheaper  per-miletravel,  and  changes  in 
emissions  due  to  the  production  and 
distribution  of  heavy -dutyvehicles. 
Across  all  scenarios,  the  absolute 
reduction  in  emissions  increases.  For 
context,  the  percentage  change  of 
emissions  relative  to  the  baseline 
emission  levels  is  also  provided.  The 
proportional  reduction  in  criteria 
pollutants  greatly  varies;  the  greenhouse 
gases — carbon  dioxide,  methane,  and 
nitrous  oxide — as  well  as  the  criteria 
pollutants — sulfur  dioxide  and  diesel 
particulate  matter — show  the  largest 
proportional  reductions  across  all 
scenarios. 
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Table  VI-22— Summary  of  Lifetime  Emission  Impacts  of  MY’s  2015-2029  (vs.  Alternative  1b) 


Alternative 

2 

3 

4 

5 

Annual  Increase  . 

increases  Until  . 

2.0% 
MY  2025 

2.5% 
MY  2027 

3.5% 
MY  2025 

4.0% 
MY  2025 

Greenhouse  Gas  Emissions  Reductions  vs.  No-Action 


C02  (mmt) . 

66 

107 

120 

135 

CH4  and  N2Q  (tons)  . 

97,925 

160,044 

180,557 

202,666 

Greenhouse  Gas  Emissions  Percent  Reduction  vs.  No-Action 


co2 . 

3.8% 

6.1% 

6.9% 

7.7% 

CH,  and  N2Q  . 

0.7% 

1 .2% 

1 .3% 

1 .5% 

Other  Emissions  Absoiute  Reduction  vs.  No-Action 


CO  (tons)  . 

13,747 

22,828 

26,375 

29,589 

VOC  and  NOx  (tons)  . 

33,324 

56,100 

63,237 

70,957 

PM25  (tons)  . 

1,320 

2,213 

2,498 

2,806 

S02  (tons)  . 

10,713 

17,877 

20,172 

22,669 

Air  Toxics  (tons) . 

53 

75 

84 

94 

Diesel  PM10  (tons)  . 

2,357 

3,944 

4,450 

5,004 

Other  Emissions  Percent  Reduction  vs.  No-Action 


CO . 

0.2 

0.4 

0.4 

0.5 

VOC  and  NOx  . 

1.6 

2.8 

3.1 

3.5 

PM25  . 

1.9 

3.3 

3.7 

4.1 

so2  . 

3.7 

6.2 

6.9 

7.8 

Air  Toxics  . 

0.2 

0.2 

0.2 

0.3 

Diesel  PM10  . 

3.5 

5.8 

6.5 

7.3 

(8)  Sensitivity  Analysis  Evaluating 
Different  Inputs  to  the  NHTSA  CAFE 
Model 

This  section  describes  some  of  the 
principal  sensitivity  results,  obtained  by 
running  the  various  scenarios  describing 
the  policy  alternatives  with  alternative 
inputs,  OMB  Circular  A-4  indicates  that 
“it  is  usually  necessary  to  provide  a 
sensitivity  analysis  to  reveal  whether, 
and  to  what  extent,  the  results  of  the 
analysisare  sensitive  to  plausible 
changes  in  the  main  assumptions  and 
numeric  inputs.5’509  Considering  this 
guidance,  a  number  of  sensitivity 
analyses  were  performed  using  analysis 
Method  A  to  examine  important 
assumptionsand  inputs,  including  the 
following,  all  of  which  are  discussed  in 
greater  detail  in  the  accompanying  Rl A; 

1 .  Payback  Period:  In  addition  to  the 
0  and  6  month  payback  periods 
discussed  above,  also  evaluated  cases 
involving  payback  periods  of  12,  18,  and 
24  months, 

2.  Fuel  Prices:  Evaluated  cases 
involving  fuel  prices  from  the  AEO  2015 
low  and  high  oil  price  scenarios,  (See 
AEO-Lowand  AEO-Highin  the  tables), 

3.  Fuel  Prices  and  Payback  Period: 
Evaluated  one  side  case  involving  a  0 
month  payback  period  combined  with 
fuel  prices  from  the  AEO  2015  low  oil 


509  Available  at  http://www.whitehouse.gov/omb/ 
circulars  a004  a-4/. 


price  scenario,  and  one  side  case  with 
a  24  month  payback  period  combined 
with  fuel  prices  from  the  AEO  2014  high 
oil  price  scenario. 

4,  Benefits  to  Vehicle  Buyers:  The 
main  Method  A  analysis  assumes  there 
is  no  loss  in  value  to  owner/operators 
resulting  from  vehicles  that  have  an 
increase  in  price  and  higher  fuel 
economy.  NHTSA  performed  this 
sensitivity  analysis  assuming  that  there 
is  a  25,  or  50  percent  loss  in  value  to 
owner/operators — equivalent  to  the 
assumption  that  owner/operators  will 
only  value  the  calculated  benefits  they 
will  achieve  at  75,  or  50  percent, 
respectively,  of  the  main  analysis 
estimates,  (These  are  labeled  as 
75pctOwner/Operator  Benefit  and 
SOpctOwner/Operator  Benefit.) 

5,  7  Pet  Discount  Rate:  The  main 
analysis  results  are  considered  using 
either  a  0  or  3  percent  discount  rate.  We 
also  considered  an  alternative  case 
where  future  savings/costs  are 
discounted  7  percent  annually. 

6,  Value  of  Avoided  GHG  Emissions: 
Evaluated  side  cases  involving  lower 
and  higher  valuation  of  avoided  C02 
emissions,  expressed  as  the  social  cost 
of  carbon  (SCO). 

7,  Rebound  Effect:  Evaluated  side 
cases  involving  rebound  effect  values  of 
5  percent,  15  percent,  and  25  percent. 
(These  are  labeled  as 
05PctReboundEffect, 


15PctRebound Effect  and 
25PctRebound  Effect). 

8.  ICM-based  Markup:  Evaluated  a 
side  case  using  a  retail  price  equivalent 
(ICM)  markup  factor. 

9.  Mass-Safety  Effect:  Evaluated  side 
cases  with  the  mass -safety  impact 
coefficient  at  the  values  defining  the  5th 
and  95th  percent  points  of  the 
confidence  interval  estimated  in  the 
underlying  statistical  analysis.  (These 
are  labeled  MassFatalityCoeff05pctand 
MassFatal  i  tyCoeff95pct ). 

10.  VMT  Schedules:  Evaluated  side 
cases  considering  the  NHTS  considered 
in  the  NPRM  analysis  as  a  high -VMT 
case,  and  another  considered  schedule 
asa  low-VMTcase. 

1 1 .  Strong  HEVs:  Evaluated  a  side 
case  in  which  strong  HEVs  were 
excluded  from  the  set  of  technology 
estimated  to  be  available  for  HD  pickups 
and  vans  through  model  year  2030.  As 
in  Section  VI.C.  (8),  this  “no  SHEV55 
case  allowed  turbocharging  and 
downsizing  on  all  GM  vans  to  provide 

a  lower -costpath  for  compliance. 

Table  VI-23,  below,  summarizes  key 
metrics  for  each  of  the  cases  included  in 
the  sensitivity  analysis  using  Method  A 
for  the  alternative.  The  table  reflects  the 
percent  change  in  the  metrics  (columns) 
relative  to  the  main  analysis,  due  to  the 
particular  sensitivity  case  (rows)  for  the 
alternative  3.  For  each  sensitivity  run, 
the  change  in  the  metric  can  we 
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described  as  the  difference  between  the 
baseline  and  the  preferred  alternative 
for  the  sensitivity  case,  minus  the 


difference  between  the  preferred 
alternative  and  the  baseline  in  the  main 
analysis,  divided  by  the  difference 


between  the  preferred  alternative  and 
the  baseline  in  the  main  analysis.  Or, 


Table  Metric  = 


sAlt  sen  case 


*Alt  main  run 


*Alt  main  run 


■  100 


Each  metric  represents  the  sum  of  the 
impacts  of  the  preferred  alternative  over 
the  model  years  2015-2029,  and  the 


percent  changes  in  the  table  represent 
percent  changes  to  those  sums.  More 
detailed  results  for  all  alternatives  are 


available  in  the  accompanying  RIA 
Chapter  10. 


Table  VI-23— Sensitivity  Analysis  Results  From  CAFE  Model  in  the  HD  Pickup  and  Van  Market  Segment 
Using  Method  A  and  Versus  the  Dynamic  Baseline,  Alternative  1b 

[2.5%  growth  in  stringency:  Cells  are  percent  change  from  base  case]3 


Sensitivity  case 

Fuel  savings 
(gallons) 

(%) 

C02  savings 
(MMT) 

(%) 

Fuel  savings 
($) 

(%) 

Social  costs 
(Sbillion) 

(%) 

Social  benefits 
(Sbillion) 

(%) 

Social  net 
benefits 
(Sbillion) 

(%) 

0  Month  Payback  . 

8.4 

8.0 

7.7 

8.0 

7.8 

7.7 

12  Month  Payback  . 

¥13 

¥  14 

¥15 

¥2.8 

¥  14 

¥19 

18  Month  Payback  . 

¥30 

¥31 

¥32 

¥  16 

¥31 

¥38 

24  Month  Payback  . 

¥47 

¥47 

¥48 

¥32 

¥48 

¥54 

AEO-Low  . 

¥5.4 

¥5.8 

¥31 

¥19 

¥26 

¥29 

AEO-High  . 

¥27 

¥28 

18 

¥2.8 

13 

20 

AEO-Low,  0  Month  Payback  . 

35 

33 

33 

42 

34 

30 

AEO-High,  24  Month  Payback . 

¥50 

¥50 

¥51 

¥37 

¥51 

¥57 

7pct  Discount  Rate  . 

0.0 

0.0 

¥41 

¥31 

¥35 

¥37 

50pct  Owner/Operator  Benefit  . 

0.0 

0.0 

¥50 

0.0 

¥34 

¥48 

75pct  Owner/Operator  Benefit  . 

0.0 

0.0 

¥25 

0.0 

¥17 

¥24 

Low  SCO  . 

0.0 

0.0 

0.0 

0.0 

¥11 

¥16 

High  SCC  . 

0.0 

0.0 

0.0 

0.0 

8.2 

12 

Very  High  SCC  . 

0.0 

0.0 

0.0 

0.0 

30 

43 

5pct  Rebound  . 

4.6 

4.6 

4.6 

¥13 

0.37 

5.5 

15pct  Rebound  . 

¥4.6 

¥4.6 

¥4.6 

12 

¥0.37 

¥5.5 

25pct  Rebound  . 

¥14 

¥14 

¥14 

37 

¥  1.1 

¥17 

5th  Percentile  Mass  Fatality  Coefficient  .. 

0.0 

0.0 

0.0 

¥  11 

0.0 

4.6 

95th  Percentile  Mass  Fatality  Coefficient 

0.0 

0.0 

0.0 

15 

0.0 

¥6.0 

No  SHEV-P2’s . 

0.18 

0.29 

0.29 

¥1.3 

0.26 

0.88 

Non-C02eq  GHG  Values  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ICM-Based  Mark-Up  . 

¥5.7 

¥6.0 

¥6.1 

¥16 

¥6.0 

¥1.8 

High  VMT  . 

8.6 

7.4 

5.9 

0.11 

6.2 

8.7 

Low  VMT  . 

¥7.7 

¥8.3 

¥8.0 

¥14 

¥7.8 

¥5.4 

Note: 

3  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  X.A.1. 


For  some  of  the  cases  for  which 
results  are  presented  above,  the 
sensitivity  of  results  to  changes  in 
inputs  is  simple,  direct,  and  easily 
observed.  For  example,  changes  to 
valuation  of  avoided  GHG  emissions 
impact  only  this  portion  of  the 
estimated  economic  benefits; 
manufacturers’  responses  and 
corresponding  costs  are  not  impacted. 
Similarly,  a  higher  discount  rate  does 
not  affect  physical  quantities  saved 
(gallons  of  fuel  and  metric  tons  of  C02 
in  the  table),  but  reduces  the  value  of 
the  costs  and  benefits  attributable  to 
these  standards  in  an  intuitive  way. 
Higher  rebound  results  in  fewer 
volumetric  fuel  savings  and  social  net 
benefits,  as  drivers  are  assumed  to  be 
more  responsive  in  their  driving  habits 


to  changes  in  the  cost  per  mile  of  travel. 
Some  other  cases  warrant  closer 
consideration: 

First,  cases  involving  alternatives  to 
the  reference  case  involving  voluntary 
over  compliance  of  technologies  that 
pay  back  in  six-monthsinvolve  different 
degrees  of  fuel  consumption 
improvement.  Increasing  the  length  of 
the  payback  period  assumption  for 
voluntary  over  compliance  amounts  to 
increasing  fuel  economy  improvements 
in  the  absence  of  the  rule  (the  baseline), 
and  manufacturers  are  compelled  to  add 
less  technology  in  order  to  comply  with 
the  standards  (in  the  regulatory 
alternatives).  Because  all  estimated 
impacts  of  these  standards  are  shown  as 
incremental  values  relative  to  this 
baseline,  longer  voluntary  over 


compliance  payback  periods  correspond 
to  smaller  estimates  of  incremental 
impacts. 

Table  VI-24  shows  the  effect  of 
varying  the  voluntary  over  compliance 
assumption  from  the  consumer 
perspective.  The  baseline  over- 
compliance  payback  period  is  as 
described  above — the  number  of  months 
within  which  a  technology  must  pay 
back  to  the  consumer  in  the  form  of 
undiscounted  retail  fuel  savings  for  a 
manufacturer  to  voluntarily  apply  that 
technology  without  regulatory  action. 
The  incremental  per -vehicletechno logy 
cost  is  the  average  additional  cost  of 
technology  applied  to  MY  2030  vehicles 
under  the  final  regulation  (incremental 
to  the  baseline)  of  each  sensitivity  case. 
The  per- vehiclelifetime  fuel  savings  is 
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the  average  lifetime  retail  value  of  fuel 
savings  under  each  sensitivity  case 
discounted  at  7  percent  annually 
starting  at  the  time  of  purchase  (MY 
2030).  Compliance  payback  period  is 
the  number  of  months  of  ownership  it 
would  take  the  average  consumer  to 
recoup  the  additional  technology  costs 
in  discounted  fuel  savings.510 


As  can  be  seen,  the  baseline  voluntary 
over  compliance  assumption  changes 
how  much  of  the  technology  costs  and 
fuel  savings  are  attributed  to  the 
regulation;  both  fewer  fuel  savings  and 
fewer  technology  costs  are  attributed  to 
the  regulatory  alternative  as  the  payback 
period  defining  voluntary  over 
compliance  increases.  Further,  because 
the  model  only  applies  the  technologies 


with  the  shortest  payback  periods  (the 
most  cost-effectivetechnologies)  in  the 
baseline,  the  fuel  savings  decrease  at  a 
greater  proportion  than  the  technology 
costs.  The  result  is  that  the  payback 
period  of  the  regulatory  alternative 
increases  (and  at  an  increasing  rate)  as 
manufacturers  are  assumed  to  apply 
more  technology  in  the  baseline. 


Table  VI-24— Sensitivity  Analysis  of  the  Voluntary  Over  Compliance  Assumption  on  Compliance  Payback 
Period  and  Key  Consumer  Impacts  for  the  MY  2030  MDHD  Fleet 


Baseline  over-compliance  payback 
(months) 

incremental 

per-vehicle 

technology 

cost 

Per-vehicle 
lifetime 
fuel  savings 

Technology 
cost  payback 
period 
(months)3 

0  . 

$1,471 

$3,966 

28 

6  . 

1,472 

3,636 

31 

12  . 

1,317 

3,031 

33 

18  . 

1,214 

2,556 

38 

24  . 

944 

1,684 

45 

Note: 

aHere  the  payback  calculation  uses  a  7%  discount  rate  of  retail  fuel  savings  starting  at  the  time  of  purchase  and  only  considers  the  additional 
costs  of  technology  application. 


Cases  involving  different  fuel  prices 
similarly  involve  different  degrees  of 
fuel  economy  improvement  in  the 
absence  of  the  standard,  as  more,  or  less, 
improvement  occurs  as  a  result  of  more, 
or  fewer,  technologies  appearing  cost 
effective  to  owner/operators.  Low  fuel 
prices  change  the  amount  of  fuel  savings 
for  each  technology,  since  the  choice  in 
technology  application  also  involves 
both  the  size  of  the  cost  and  the  fuel 
savings,  lower  fuel  prices  can  change 
the  rank  of  the  technologies.  Under  low 
fuel  prices,  the  model  applies  fewer 
SHEV-P25s.  The  result  is  a  reduction  in 
volumetric  fuel  savings,  and  an  even 
larger  reduction  in  monetary  fuel 
savings,  because  the  fuel  savings  are 
worth  less.  There  is  also  a  reduction  in 
social  costs,  and  social  net  benefits. 
Higher  fuel  prices  correspond  to 
reductions  in  the  volumetric  fuel 
savings  attributable  to  these  standards 
as,  but  lead  to  increases  in  the  value  of 
fuel  saved  (and  net  social  benefits) 
because  each  gallon  saved  is  worth  more 
when  fuel  prices  are  high. 

The  low  price  and  0-monthpayback 
case  leads  to  a  significant  increase  in 
volumetric  savings  compared  to  the 
main  analysis.  Note  that  the  fuel  savings 
are  higher  than  in  the  0-monthpayback 
case  alone.  Part  of  the  reason  for  this  is 
that  the  lower  fuel  price  case  takes  into 
consideration  that  when  fuel  prices  are 
lower,  consumers  buy  more  heavy-duty 
vehicles  (this  is  estimated  from  the 


510  This  is  based  on  the  VMT  schedules  of  average 
miles  driven  by  age  of  MDHD  pickups  and  vans  and 
AEOfuel  price  projections. 


AEO2015  low  fuel  price  case).  Another 
piece  of  the  explanation  is  that  the 
lower  fuel  prices  result  in  a  different 
technology  cost-effectivenessranking  of 
technologies,  and  that  the  0  month 
payback  baseline  results  in  no  voluntary 
over  compliance  in  the  baseline. 
Different  technologies  are  picked  than 
in  the  0  month  pay  back  sensitivity 
alone,  and  the  most  cost  effective  that 
would  have  been  applied  in  the 
baseline,  are  now  attributed  to  the 
preferred  alternative.  Similarly,  the  high 
price  and  24-monthpayback  case  results 
in  large  reductions  to  volumetric 
savings  that  can  be  attributed  to  these 
standards  because  more  is  applied  in 
the  baseline.  Further,  the  presence  of 
high  fuel  prices  is  not  sufficient  to  lead 
to  increases  in  either  the  dollar  value  of 
fuel  savings  or  net  social  benefits. 

The  case  which  involves  the  V1US- 
based  VMT  schedules  (the  high  VMT 
case)  results  in  greater  volumetric  fuel 
and  GHG-savingsattributable  to  the 
standards.  Under  this  case  the  higher 
estimate  of  VMT  results  in  more  fuel 
consumption  in  the  baseline,  and  a 
higher  absolute  change  in  fuel 
consumption  when  fuel -saving 
technologies  are  applied  in  the  preferred 
alternative.  These  higher  amount  of 
gallons  saved,  results  in  more  monetary 
fuel  savings,  comparable  social  costs, 
and  an  increase  in  overall  net  social 
benefits  attributed  to  the  standards.  The 
low  -VMTscheduie,  developed  as  an 


alternative  to  the  adopted  VMT  - 
schedule  from  the  IHS/Polk  odometer 
readings,  results  in  lower  volumetric 
fuel  consumption  and  GHG  reductions 
under  the  preferred  alternative.  Lower 
VMT  estimates  result  in  less  fuel 
consumption  in  the  baseline,  and  a 
lower  absolute  change  in  fuel 
consumption  under  the  preferred 
alternative.  This  schedule  attributes 
lower  costs  to  the  standards — the  lower 
fuel  savings  under  the  low -VMT 
schedule  changes  the  technology 
application  decisions  of  the  model, 
since  fewer  fuel  savings  are  considered 
in  measure  the  cost-effectivenessof 
technologies.  The  result  is  lower 
absolute  technology  costs,  but  also 
lower  social  net  benefits. 

The  case  which  makes  SHEV-P2’s 
unavailable  involves  relatively  small 
increases  to  volumetric  fuel  savings  and 
C02  reductions — not  surprising,  since 
SHEV-P2’s  play  only  a  minor  role  in  the 
compliance  strategy  of  the  preferred 
alternative  in  the  Method  A  central 
analysis.  These  small  increases  in  fuel 
savings  are  associated  with  small 
increases  in  social  benefits,  slightly 
larger  proportional  increases  in  social 
costs,  but  still  result  in  a  small  increase 
in  social  net  benefit. 

The  case  that  uses  the  I  CM  mark-up 
methodology  rather  than  the  RPE 
methodology  results  in  a  reduction  of 
volumetric  fuel  savings  and  GHG 
reductions.  The  reduction  in  fuel 
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savings  is  accompanied  by  a  reduction 
in  monetary  fuel  savings,  social  benefits, 
social  costs,  and  social  net  benefits.  This 
is  likely  due  to  shifts  in  technology 
applications  due  to  different  costs  mark¬ 


ups  associated  with  different  types  of 
technologies  under  the  ICM  mark-up 
methodology. 

If,  instead  of  using  the  values  in  the 
main  analysis,  each  sensitivity  case 


were  itself  the  main  analysis,  the  costs 
and  benefits  attributable  to  the  final  rule 
will  be  as  they  appear  in  Table  VI-25, 
below. 

Pickups  and  Vans  Under  Alternative 


Table  VI-25— Costs  and  Benefits  of  Standards  for  MY  2015-2029  HD 

Assumptions 


Sensitivity  case 

Fuel  savings 
(billion  gallons) 

co2 

reduction 

(MMT) 

Fuel  savings 
($billion) 

Social  costs 
($billion) 

Social 

benefits 

($billion) 

Net  social 
benefits 
($billion) 

6  Month  Payback  . 

9.2 

110 

18 

7.8 

27 

19 

0  Month  Payback  . 

10 

120 

19 

8.2 

28 

20 

12  Month  Payback  . 

8.0 

92 

15 

7.3 

22 

15 

18  Month  Payback  . 

6.4 

74 

12 

6.4 

18 

12 

24  Month  Payback  . 

4.9 

56 

9.3 

5.2 

14 

8.5 

AEO-Low  . 

8.7 

100 

12 

6.1 

19 

13 

AEO-High  . 

6.7 

77 

21 

7.3 

30 

22 

AEO-Low,  0  Month  Payback  . 

12 

140 

24 

11 

35 

24 

AEO-High,  24  Month  Payback . 

4.7 

53 

8.8 

4.8 

13 

8.0 

7pct  Discount  Rate  . 

9.2 

110 

11 

5.2 

17 

12 

50pct  Owner/Operator  Benefit  . 

9.2 

110 

8.9 

7.5 

17 

9.7 

75pct  Owner/Operator  Benefit  . 

9.2 

110 

13 

7.5 

22 

14 

Low  SCO  . 

9.2 

110 

18 

7.5 

23 

16 

High  SCO  . 

9.2 

110 

18 

7.5 

28 

21 

Very  High  SCC  . 

9.2 

110 

18 

7.5 

34 

27 

5pct  Rebound  . 

9.7 

110 

19 

6.6 

26 

20 

15pct  Rebound  . 

8.8 

100 

17 

8.5 

26 

18 

25pct  Rebound  . 

8.0 

92 

15 

10 

26 

16 

5th  Percentile  Mass  Fatality  Coefficient  .. 

9.2 

110 

18 

6.7 

26 

19 

95th  Percentile  Mass  Fatality  Coefficient 

9.2 

110 

18 

8.7 

26 

18 

No  SHEV-P2’s . 

9.3 

110 

18 

7.5 

26 

19 

Non-C02eq  GHG  Values  . 

9.2 

110 

18 

7.5 

26 

19 

ICM-Based  Mark-Up  . 

8.7 

100 

17 

6.3 

25 

18 

High-VMT  . 

10 

110 

19 

7.6 

28 

20 

Low-VMT  . 

8.5 

98 

16 

6.5 

24 

18 

(9)  Discussion  of  the  Maximum 
Feasibility  of  the  Adopted  Standards 

As  noted  above,  EPCA  and  EISA 
require  NHTSA  to  “implement  a 
commercial  medium -and  heavy-duty 
on-highwayvehicleand  work  truck  fuel 
efficiency  improvement  program 
designed  to  achieve  the  maximum 
feasible  improvement”  and  to  establish 
corresponding  fuel  consumption 
standards  “that  are  appropriate,  cost- 
effective,  and  technologically 
feasible.”511  in  order  to  determine 
which  of  the  regulatory  alternatives 
meets  the  requirements  of  the  statute 
NHTSA  has  considered  both  the 
modeling  results  of  “Method  A”  and 
comments  offered  on  the  proposed 
rulemaking. 

(a)  Consideration  of  Modeling  Results 

For  both  the  NPRM  and  the  current 
analysis  of  potential  standards  for  HD 
pickups  and  vans,  NHTSA  applied 
NHTSA ’s  CAFE  Compliance  and  Effects 
Modeling  System  (sometimes  referred  to 
as  “the  CAFE  model”  or  “the  Volpe 
model”),  which  DOT’S  Volpe  National 
Transportation  Systems  Center  (Volpe 


511  49  U.S.C.  32902(k)(2). 


Center)  developed,  maintains,  and 
applies  to  support  NHTSA  CAFE 
analysesand  rulemakings.  NHTSA  used 
this  model  in  its  Method  A  analysis  to 
evaluate  regulatory  alternatives  for 
Phase  2  standards  applicable  to  HD 
pickups  and  vans,  and  used  results  of 
this  analysis  to  inform  its  selection  of 
the  regulatory  alternative  that  will 
achieve  the  maximum  feasible 
improvement  in  HD  pickup  and  van  fuel 
efficiency.  This  analysis  includes 
several  updates  to  the  model  and  to 
accompanying  inputs,  as  discussed 
above  in  this  section. 

In  the  proposal,  the  agencies  proposed 
to  adopt  Alternative  3  from  among  the 
five  regulatory  alternatives  under 
consideration.512  As  discussed  in  the 
NPRM,  the  agencies  found  that 
Alternative  2  would  unduly  forego 
significant  fuel  savings  and  avoided 
GHG  emissions,  and  that  Alternative  5 
could  involve  rapid  and  early  cost 
increases  and  necessitate  significant 
application  of  the  most  advanced 
technologies  considered  by  the  agencies. 
80  FR  40494-40495.  The  agencies  have 
estimated  the  cost  and  efficacy  of  fuel  - 


512  These  Alternatives  are  defined  in  Section  C(6). 


saving  technologies  assuming 
performance  and  utility  will  be  held 
constantor  improved.  In  particular,  we 
have  assumed  payload  will  be  preserved 
(and  possibly  improved  via  reduced 
vehicle  curb  weight);  however,  some 
fuel  -savingtechnologies,  such  as  hybrid 
electric  vehicles,  could  reduce  payload 
via  increased  curb  weight  (due  to  the 
added  electrical  machine,  batteries  and 
controls,  and  because  of  the  physical 
size  of  those  components),  if  the 
increase  in  weight  from  the  hybrid 
system  is  not  offset  with  a  weight 
reduction  elsewhere  in  the  vehicle,  the 
payload  capability  will  be  reduced 
resulting  in  lost  utility  but  also  an 
increase  in  stringency  due  to  changes  in 
work  factor.  Further,  it  is  also  possible 
that  appl  ications  such  as  vans  where  the 
advanced  technologies  of  downsized 
gasoline  and  diesel  engines  could  be 
used  in  conjunction  with  strong 
hybridization,  extended  high  power 
demand  resulting  from  a  vehicle  at  full 
payload  or  towing,  certain  types  of 
hybrid  powertrains  could  experience  a 
temporary  loss  of  towing  capacity  if  the 
capacity  of  the  hybrid’s  energy  storage 
device  (e.g.,  batteries,  hydraulic 
accumulator)  is  insufficient  for  the 
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extended  power  demand  required  to 
maintain  expected  vehicle  speeds. 

The  Method  A  analysis  shows  in  the 
short  term,  MY  2017-2021  timeframe, 
that  there  are  significant  differences  in 
the  rate  at  which  technologies  would 
need  to  be  applied  among  the 
alternatives.  NHTSA  believes  the  rates 
of  technology  application  require  for 
Alternatives  4  and  5  are  beyond 


maximum  feasible  when  considering  the 
availability  of  manufacturers1  resources 
and  capital  to  implement  the 
technologies  in  that  timeframe,  and  that 
Alternatives 4  and  5  would  not  provide 
adequate  lead  time  for  the  industry  to 
fully  address  reliability  considerations. 

Like  the  NPRM  analysis  (i.e.  the 
Method  B  analysis),  Method  A  indicates 
Alterative  4  would  achieve  little  benefit 


beyond  that  achieved  by  Alternative  3. 
For  example,  as  shown  in  the  following 
graph  of  estimated  total  fuel  consumed 
by  HD  pickups  and  vans  over  time 
under  the  various  regulatory 
alternatives,  outcomes  under 
Alternative  4  are  nearly 
indistinguishable  from  those  under 
Alternative  3.  By  2030,  the  two  are  less 
than  0.5  percent  apart. 


HI 
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Figure  VI-30  Method  A  Annual  Fuel  Consumption  across  Regulatory  Alternatives 


Weighing  against  the  small  additional 
benefit  estimated  to  be  potentially 
available  under  Alternative 4,  NHTSA 
also  considered  the  estimated  additional 
costs.  Method  A  analysis  shows  overall 
incremental  costs  (i.e.,  costs  beyond  the 
No  Action  Alternative)  under 
Alternative  4  to  be  about  12  percent 
more  than  under  Alternative  3. 

As  mentioned  above,  these  estimated 
differences  were  mostly  small  on  a 
relative  basis.  Averaged  over  all  model 
years  included  in  the  analysis, 
estimated  incremental  costs  are  $106 
higher  under  Alternative  4  than  under 
Alternative  3.  For  Daimler  and  General 
Motors,  there  is  little  or  no  estimated 
difference  in  costs  under  these  two 
Alternatives.  For  FCA,  Ford,  and 
Nissan,  differences  are  somewhat  larger, 
averaging  $120,  $173,  and  $272, 


respectively.  However,  as  explained  in 
greater  detail  above,  NHTSA’s  method  A 
analysisshows  considerably  greater 
total  and  average  additional  costs  in 
earlier  model  years  under  Alternative  4 
than  under  Alternative  3. 

Although  NHTSA ’s  Method  A 
analysis  also  indicates  that  some 
manufacturers  could  need  to  apply 
additional  technology  as  soon  as  MY 
2016  under  baseline  standards  defining 
the  No- ActionAiternative,  average 
estimated  costs  (versus  continuation 
today’s  technology)  in  MY  2017  are  two 
thirds  more  under  Alternative  4  than 
under  the  No  Action  Alternative. 

Beyond  these  di recti y-estimatedcosts, 
the  agencies  also  considered  factors 
beyond  those  addressed  quantitatively 
in  either  the  NPRM  analysis  or  the 
updated  analysis.  In  general,  these  other 


factors  reflect  risk  and  uncertainty 
involved  with  standards  for  HD  pickups 
and  vans.  These  risks  and  uncertainty 
appear  considerably  greater  than  for 
iight-dutyvehicles.  The  HD  pickup  and 
van  market  has  significantly  fewer 
vehicle  models  than  the  light-duty 
market  making  forecasting  uncertainty  a 
greater  risk  to  compliance.  All  current 
manufacturers  of  HD  pickups  and  vans 
also  produce  Iight-dutyvehicles.  These 
man ufactu rers’  light  - d utyofferi ngs span 
wide  ranges  of  models,  configurations, 
shared  vehicle  platforms,  engines, 
transmissions,  and  design  schedules.  As 
a  result,  if  some  specific  aspects  of 
production  do  not  progress  as  initially 
planned  for  Iight-dutyvehicles  (e.g.,  if 
mass  reduction  on  some  platform  does 
not  achieve  as  much  benefit  as  planned, 
or  if  a  new  engine  does  not  perform  as 
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well  as  projected,  or  if  limited 
engineering  resources  make  it  necessary 
to  delay  a  redesign),  these 
manufacturers  should  have  ample 
opportunity  to  comply  with  light-duty 
CAFE  and  GHG  standards  by  making 


adjustments  among  other  models, 
platforms,  engines,  and  transmissions. 
This  is  not  the  case  for  HD  pickups  and 
vans.  Current  HD  PUV  manufacturers 
offer  products  spanning  only  1-3 
platforms,  at  most  half  a  dozen  engines 


or  transmissions,  and  only  1-3 
schedules  for  redesigns.  As  summarized 
below,  this  provides  5-10  times  less 
flexibility  than  for  light-dutyvehicles. 


Table  VI-26— MY  2015  Body  and  Engine  Platforms  by  Manufacturer  for  Light-  and  Heavy-Duty  Pickups 


Platforms 

Engines 

Transmissions 

Design  Schedules 

Light-duty 

HD  PUV 

Light-duty 

HD  PUV 

Light-duty 

HD  PUV 

Light-duty 

HD  PUV 

Daimler . 

12 

1 

29 

2 

20 

2 

18 

1 

FCA  . 

15 

3 

24 

5 

21 

6 

24 

3 

Ford  . 

9 

2 

22 

5 

27 

3 

18 

2 

General  Motors  . 

17 

2 

26 

5 

39 

3 

21 

2 

Nissan  . 

6 

1 

13 

2 

21 

2 

23 

1 

Considering  further  that  credits  from 
other  manufacturers  are  not  potentially 
availableas  for  light-dutyvehicles  (e.g., 
several  manufacturers  currently  have 
excess  light-dutyCAFE  credits  that 
could  be  traded  to  other  OEMs),  this 
means  that  overestimating  the  industry’s 
capability  to  improve  fuel  efficiency  and 
reduce  GHG  emissions,  and 
consequently  setting  standards  at  too 
stringent  of  a  level,  poses  a  much  greater 
compliance  risk  for  HD  PUV  fleets  than 
for  light-dutyfleets.  If  the  factors 
discussed  here,  for  which  the  agencies 
are  currently  unable  to  account  in  our 
analysis,  lead  manufacturers  to  fail  to 
comply  with  the  standards,  then  the 
additional  benefits  of  setting  standards 
at  slightly  more  stringent  levels  would 
be  lost.  In  the  agencies’  judgment,  even 
setting  aside  the  somewhat  higher 
estimated  costs  under  Alternative  4,  the 
very  small  additional  benefit  that  could 
be  achieved  under  Alternative  4  do  not 
warrant  the  increased  exposure  to  this 
risk. 

Regarding  Alternative  5,  the  Method 
A  analysis  shows  somewhat  greater 
benefits  than  under  Alternatives  3  or  4, 
but  Alternative  5  entails  considerably 
greater  costs  and  dependence  on  strong 
hybrid  technology,  as  well  as  even 
greater  exposure  to  the  above-mentioned 
uncertainties  and  risks.  Under  the 
Method  A  analysis  for  Alternative  5, 
incremental  costs  averaged  across  all 
model  years  considered  are  estimated  to 
be  about  $400  higher  (about  46  percent) 
than  under  Alternative  3,  and  that 
analysis  shows  an  overall  fleet 
application  of  approximately  7  percent 
strong  hybrids,  with  General  Motors 
applying  approximately  13  percent  and 
Ford  approximately  7  percent. 

We  have  also  assumed  that  fuel  - 
saving  technologies  will  be  no  more  or 
less  reliable  than  technologies  already 
in  production.  However,  if  there  is 
insufficient  lead-timeto  fully  develop 


new  technologies,  they  could  prove  to 
be  less  reliable,  perhaps  leading  to 
increased  repair  costs  and  out -of -service 
time.  If  the  fuel  -savingtech nolog ies 
considered  here  ultimately  involve 
reliability  problems,  overall  costs  will 
be  greater  than  we  have  estimated. 
Method  A  analysis  shows  in  the  short 
term,  MYs  201 7-2021  timeframe,  there 
are  significant  differences  in  the  rate  at 
which  technologies  would  need  to  be 
applied  among  the  alternatives.  Figures 
VI. 15  and  VI. 16,  above,  shows  the 
progression  in  averageand  total 
technology  costs  and  the  rate  of  increase 
in  those  costs  among  the  alternatives 
using  Method  A.  They  highlight  the 
increases  in  resources  and  capital  that 
would  be  required  to  implement  the 
technologies  required  to  comply  with 
each  of  the  alternatives,  as  well  as  the 
reduction  in  lead  time  to  implement  the 
technologies  which  increases  reliability 
risk.  As  discussed  further  above  in  the 
manufacturer- specif iceffects,  Ford  and 
FCA  are  estimated  to  redesign  vehicles 
in  MYs  201 7  and  2018  respectively,  and 
vehicle  designs  for  those  model  years 
are  complete  or  nearly  complete.  The 
next  estimated  redesign  for  Ford  is  in 
MY  2026,  and  for  FCA  in  MY  2025,  and 
substantial  resources  and  very  high 
costs  would  be  required  to  add  another 
vehicle  redesign  between  the  estimated 
redesign  model  years  to  implement  the 
technologies  that  would  be  needed  to 
comply  with  those  alternatives. 

(b)  Consideration  of  Comments 

NHTSA  proposed  that  Alternative  3 
represented  the  maximum  feasible 
alternative  under  EISA,  and  EPA 
proposed  that  Alternative  3  reflected  a 
reasonable  consideration  of  the  statutory 
factors  of  technology  effectiveness, 
feasibility,  cost,  lead  time,  and  safety  for 
purposes  of  CAA  sections  202(a)(1 )  and 
(2).  Although  the  agencies  and 
commenters  also  found  that  Alternative 


4  merited  serious  consideration,  the 
agencies  noted  that  Alternative  3  was 
generally  designed  to  achieve  the  levels 
of  fuel  consumption  and  GHG 
stringency  that  Alternative  4  would 
achieve,  but  with  several  years  of 
additional  lead  time,  meaning  that 
manufacturerscould,  in  theory,  apply 
new  technology  at  a  more  gradual  pace, 
with  greater  reliability  and  flexibility. 

Some  comments  on  the  proposal 
called  for  adoption  of  standards  more 
stringent  and/or  more  rapidly  advancing 
in  stringency  than  those  defining 
Alternative  3.  For  example,  CARB 
argued  that  Alternative  4  would, 
compared  to  Alternative  3,  achieve 
greater  benefits  comparably  attractive  in 
terms  of  cost  effectiveness  and  while 
remaining  less  stringent  than  CAFE 
standards  for  light-dutytrucks.513  UCS 
provided  similar  comments,  indicating 
further  that  the  standards  should  be 
technology  forcing  and  therefore  more 
aggressive  than  Alternative  4,  they 
specifically  suggested  that  gasoline 
vehicles  could  achieve  up  to  a  23.6 
percent  improvement  in  MY  2027  while 
diesel  vehicles  can  achieve  an  18 
percent  improvement.514  ACEEE 
similarly  recommended  increasing  the 
stringency  by  7  percent  in  MY  2027  and 
that  standards  should  reflect  increased 
use  of  cylinder  deactivation,  cooled 
EGR,  and  GDI  and  turbo  downsizing  in 
pickups.  For  diesels,  ACEEE 
commented  that  additional  reductions 
were  possible,  based  on  an  estimate  of 
10  percent  penetration  of  engine 
downsizing  for  pickups  and  30  percent 
penetration  for  vans  in  2027,  and  also 
assuming  6  percent  penetration  of 
hybrids  in  diesel  vans. 

Citing  the  potential  for  fuel -saving 
technology  to  migrate  from  light -duty 


513  CARB,  Docket  No.  NHTSA-201 4-01 32-0 125 
at  pages  52-53. 

514  UCS,  Docket  No.  EPA-HQ-OAR-20 14-0827- 
1329,  at  pages  23-25. 
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pickups  and  vans  to  heavy-dutypickups 
and  vans,  CBD  also  called  for  more 
stringent  HD  pickup  and  van  standards 
that  would  “close  the  gap”  with  light- 
duty  standards,  as  any  gap  al  lows 
manufacturers  to  essentially  choose  to 
classify  a  pickup  as  heavy -dutyto  avoid 
more  stringent  requirements  if  it  was 
classified  as  a  light-dutyvehicle.515 
1CCT  likewise  commented  that  the 
proposed  standards  represent  only  a  2.2 
and  1.6  percent  year -over -year 
improvement  for  the  gasoline  and  diesel 
fleets,  respectively,  from  MYs  2014- 
2025  compared  to  an  almost  3  percent 
per  year  improvement  for  light -duty 
trucks  in  the  same  time  frame.  ICCT 
recommended  that  the  agencies’ 
analysis  incorporate  the  full  analysis 
and  inputs  from  the  light-duty 
rulemaking  and  that  the  result  would  be 
improvements  in  the  range  of  35  percent 
over  the  MYs  2014-2025  rather  than  the 
proposed  23  percent  improvement  over 
this  time  frame. 

On  the  other  hand,  some  other 
reviewers  commented  that  the  proposed 
standards  could  be  unduly  aggressive 
considering  the  products  and 
technologies  involved.  GM  commented 
that  any  attempt  to  force  more  stringent 
regulations  than  proposed,  such  as 
Alternative  4,  would  be  extremely 
detrimental  to  manufacturers, 
consumers,  the  U.S.  economy,  and  the 
millions  of  transportation-relatedjobs. 
Daimler  similarly  commented  that  the 
proposed  standards  would  be  a 
challenge  for  automotive  manufacturers. 
Under  certain  conditions,  such  a 
standard  may  necessitate  hybridization 
of  the  affected  vehicle  fleet,  which 
would  require  substantial  development 
and  material  costs.  All  technologies 
taken  into  account  for  the  class  2b/3 
stringencies  should  reflect  cost 
effectiveness  calculations,  especially 
alternative  powertrains  such  as  hybrids, 
battery,  and  fuel  cell  driven  electric 
vehicles.  Daimler  recommends  that  the 
agencies  adopt  the  proposed  standard 
over  Alternative  4,  as  the  additional  two 
years  of  lead-timewill  be  critical  for 
automotive  manufacturers  in  developing 
the  necessary  technologies  to  achieve 
compliance.  Nissan  commented  that  the 
Alternative  4  3.5  percent  per  stringency 
level  is  simply  not  feasible,  as  it  does 
not  provide  the  necessary  lead-timeto 
enable  manufacturers  to  balance 
competitive  market  constraints  with  the 
cost  of  applying  new  technologies  to  a 
limited  product  offering.  Nissan  further 
commented  that  to  the  extent  that  the 
more  stringent  alternative  is  predicated 
on  the  adoption  of  hybrid  and  electric 


sis  CBD,  Docket  No.  NHTSA-201 4-01 32-01 01,  at 
pages  8-9. 


powertrain  technology,  Nissan  does  not 
believe  that  such  technology  is  feasible 
for  this  market  segment. 

The  American  Automotive  Policy 
Council  (AAPC,  representing  FCA,  Ford, 
and  General  Motors)  further  commented 
that  proposals  for  greater  stringency 
than  Alternative  3  are  not  supportable 
given  the  required  early  introduction  of 
unproven  technologies  with  their 
associated  consumer  acceptance  risk,  as 
well  as  the  many  implicit  risks  that 
impact  stringency.  AAPC  commented 
that  the  proposed  standards  are 
aggressive  and  will  challenge  industry. 
AAPC  noted  that  the  baseline  fleet 
includes  a  high  percentage  of  advanced 
diesel  technology  such  as  SCR,  making 
additional  improvements  considerably 
more  challenging.  In  the  light-dutyfleet, 
diesel  technology  accounts  for  3  percent 
of  fleet  whereas  the  heavy -dutyfleet 
consists  of  over  50  percent  diesel. 

AAPC  also  noted  that  Phase  2 
technologies  are  being  used  today.  For 
example,  FCA’s  modern  gasoline  engine 
has  robust  combustion  with  multiple 
spark  plugs,  variable  cam  phasing, 
cylinder  deactivation,  and  cooled  EGR. 
AAPC  commented  that  even  with  this 
level  of  gasoline  engine  technology, 

FCA  is  challenged  by  the  early  year 
Phase  1  standardsand  will  need  to  look 
at  adding  even  more  technology  for 
Phase  2.  AAPC  also  provided  data 
showing  that  while  smaller 
displacement  boosted  gasoline  engine 
technology  may  be  applicable  in  some 
variants  of  commercial  vans,  this 
technology  is  not  suited  for  the  pickup 
truck  variants  in  this  segment  because  of 
customer  demands  for  towing 
capability.  AAPC  commented  that 
concurrent  stringency  increases  in  Tier 
3/LEV  III  criteria  emission  requirements 
will  negatively  impact  C02  and  fuel 
consumption.  As  an  alternative  to  the 
standards  proposed  in  the  NPRM,  the 
American  Automotive  Policy  Council 
(AAPC,  representing  FCA,  Ford,  and 
General  Motors)  proposed  standards 
that  would  achieve  the  stringency  by 
model  year  2027,  but  that  would  do  so 
at  a  more  gradual  pace.516  As  means  of 
providing  flexibility  in  complying  with 
these  standards,  AAPC  also  commented 
that  the  agencies  should  allow  credits  to 
be  banked  for  longer  than  5  years,  and 
should  allow  credits  to  be  transferred 
between  the  light -and  heavy-duty 
fleets.517 


516  AAPC,  Docket  No. NHTSA-201 4-0 132-0 103  ], 
at  pages  12-13. 

517  AAPC,  Docket  No.  NHTSA-201 4-0 132-0 103 
at  pages  13-16. 


(c)  Determination 

Having  considered  these  comments  as 
well  as  the  updated  analysis 
summarized  above,  NHTSA  is  adopting 
standards  under  which  the  stringency  of 
fuel  consumption  standards  for  HD 
pickups  and  vans  advance  at  an  annual 
rate  of  2.5  percent  during  model  years 
2021-2027  relative  to  the  2018  MY 
Phase  1  standard  level.  In  NHTSA’s 
judgment,  this  pace  of  stringency 
increase  will  appropriately 
accommodate  manufacturers’  redesign 
workload  and  product  schedules, 
especially  in  light  of  this  sector’s 
limited  product  offerings518  and  long 
product  cycles.  Given  the  provided 
flexibility  to  carry  credits  forward  (and 
back)  between  model  years,  this 
approach  strikes  a  balance  between,  on 
one  hand,  meaningful  early  fuel 
efficiency  improvements  and,  on  the 
other,  providing  manufacturers 
appropriate  lead  time. 

Compared  to  Alternative  3, 

Alternative  2  would  forego  significant 
cost-efficientopportunities  to  apply 
conventional  and  moderately  advanced 
technology  in  order  to  reduce  fuel 
consumption  and  emissions.  Also, 
although  the  updated  analysis 
summarized  above  shows  costs  for 
Alternative  3  (as  costs  incremental  to 
the  No  Action  Alternative)  somewhat 
higher  than  estimated  in  the  NPRM 
analysis,  the  agencies  find  that  under 
either  the  Method  A  or  Method  B 
analyses,  AAPC’s  proposed  more 
gradual  progression  leading  up  to  MY 
2027  would  also  forego  cost-effective 
improvements  which  are  readily 
feasible  in  the  lead  time  provided. 
Furthermore,  the  Method  A  analysis 
indicates  that  the  standards  defining 
Alternative  3  can  likely  be  met  with 
minimal  reliance  on  hybrid 
technologies.  Considering  this,  NHTSA 
also  find  it  unnecessary  to  extend  the 
lifespan  of  banked  credits  or  adopt  other 
credit  related  flexibilities  to  mitigate  the 
stringency  increases  under  Alternative 
3. 

E.  Analysis  of  the  Regulatory 
Alternatives  for  HD  Pickups  and  Vans: 
Method  B 

Section  202(a)(1 )  and  (2)  of  the  Clean 
Air  Act  require  EPA  to  establish 
standards  for  emissions  of  pollutants 
from  new  motor  vehicles  and  engines 
which  emissions  cause  or  contribute  to 
air  pollution  which  may  reasonably  be 
anticipated  to  endanger  public  health  or 
welfare,  which  include  GHGs.  See 
Section  I.E.  above.  Under  section 
202(a)(1 )  and  (2),  EPA  considers  such 


5i6  Manufacturers  general iy  have  only  one  pickup 
platform  and  one  van  platform  in  this  segment. 
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issues  as  technology  effectiveness,  its 
cost  (both  per  vehicle,  per  manufacturer, 
and  per  consumer),  the  lead  time 
necessary  to  implement  the  technology, 
and  based  on  this  the  feasibility  and 
practicability  of  potential  standards;  the 
impacts  of  potential  standards  on 
emissions  reductions  of  both  GHGs  and 
non-GHGemissions;  the  impacts  of 
standardson  oil  conservation  and 
energy  security;  the  impacts  of 
standards  on  fuel  savings  by  customers; 
the  impacts  of  standards  on  the  truck 
industry;  other  energy  impacts;  as  well 
as  other  relevant  factors  such  as  impacts 
on  safety. 

As  part  of  the  proposed  feasibility 
analysis  of  potential  standards  for  HD 
pickups  and  vans,  the  agencies  applied 
NHTSA’s  CAFE  Model.  The  agencies 
used  this  model  to  identify  technology 
pathways  that  could  be  used  to  meet  a 
range  of  stringencies,  based  on  our 
projections  of  technology  that  will  be 
available  in  the  Phase  2  time  frame.  The 
agencies  considered  these  technology 
pathwaysand  identified  the  stringency 
level  that  will  be  technology -forcing(/.e. 
reflect  levels  of  stringency  based  on 
performance  of  emerging  as  well  as 
currently  available  control  technologies) 
at  reasonable  cost,  and  leave 
manufacturers  the  flexibility  to  adopt 
varying  technology  paths  for 
compliance  and  allow  adequate  lead 
time  to  develop,  test,  and  deploy  the 
range  of  technologies. 

As  noted  in  Section  I  and  discussed 
further  below,  the  analyses  consider  two 
versions  of  the  CAFE  model,  one 
updated  for  the  NPRM  analysis 
represented  here  in  Method  B,  and  one 
further  updated  for  the  FRM  represented 
in  the  Method  A  analysis  described  in 
D  immediately  preceding  this  section. 
The  results  of  both  versions  are  reported 
relative  to  two  baselines,  a  fiat  baseline 
(designated  Alternative  la)  where  no 
improvements  are  modeled  beyond 
those  needed  to  meet  Phase  1  standards 
and  a  dynamic  baseline  (designated 
Alternative  1b)  where  certain  cost- 
effective  technologies  (/.e.,  those  that 
payback  within  a  6  month  period)  are 
assumed  to  be  applied  by  manufacturers 
to  improve  fuel  efficiency  beyond  the 
Phase  1  requirements  in  the  absence  of 
new  Phase  2  standards.  NHTSA 
considered  its  primary  analysis  to  be 
based  on  the  more  dynamic  baseline  of 
Method  A,  whereas  EPA  considered  the 
flat  baseline  of  Method  B.  As  shown 
below  and  in  Sections  VII  through  X, 
using  the  two  different  reference  cases 
has  little  impact  on  the  results  of  the 
analysis  and  leads  to  the  same 
conclusion  regarding  the 
appropriateness  of  the  Phase  2 
standards.  As  such,  the  use  of  different 


reference  cases  corroborates  the  results 
of  the  overall  analysis. 

For  the  NPRM,  the  agencies 
conducted  coordinated  and 
complementary  analyses  by  employing 
both  NHTSA’s  CAFE  model  and  EPA’s 
MOVES  model  and  other  analytical 
tools  to  project  fuel  consumption  and 
GHG  emissions  impacts  resulting  from 
the  Phase  2  standards  for  HD  pickups 
and  vans,  against  both  the  flat  and 
dynamic  baselines.  EPA  ran  its  MOVES 
model  for  all  HD  categories,  namely 
tractors  and  trailers,  vocational  vehicles 
and  HD  pickups  and  vans,  to  develop  a 
consistent  set  of  fuel  consumption  and 
C02  reductions  for  all  HD  categories. 

The  MOVES  runs  followed  largely  the 
procedures  described  above,  with  some 
differences.  MOVES  used  the  same 
technology  application  rates  and  costs 
that  are  part  of  the  inputs,  and  used  cost 
per  vehicle  outputs  of  the  CAFE  model 
to  evaluate  the  Phase  2  standards  for  HD 
pickup  trucks  and  vans.  The  agencies 
note  that  these  two  independent 
analyses  of  aggregate  costs  and  benefits 
both  support  these  standards.  For  the 
final  rule,  NHTSA  has  conducted  an 
analysis  using  a  revised  version  of  the 
CAFE  model,  as  discussed  in  Section  D. 
This  analysis  has  been  designated 
Method  A.  The  EPA  analysis  based  on 
the  NPRM  version  of  the  CAFE  model 
along  with  EPA’s  MOVES  model  is 
designated  Method  B. 

As  noted  earlier,  the  agencies  are 
adopting  as  proposed  a  phase-in 
schedule  of  reduction  of  2.5  percent  per 
year  in  fuel  consumption  and  C02  levels 
relative  to  the  2018  MY  Phase  1 
standard  level,  starting  in  MY  2021  and 
extending  through  MY  2027.  We 
continue  to  believe  this  phased -in 
implementation  will  appropriately 
accommodate  manufacturers’  redesign 
workload  and  product  schedules, 
especially  in  light  of  this  sector’s 
limited  product  offerings519  and  long 
product  cycles.  This  approach  was 
chosen  to  strike  a  balance  between 
meaningful  reductions  in  the  early  years 
and  providing  manufacturers  with 
needed  lead  time  via  a  gradually 
accelerating  ramp-upof  technology 
penetration.  By  expressing  the  phase-in 
in  terms  of  increasing  year  to  year 
stringency  for  each  manufacturer,  while 
also  providing  for  credit  generation  and 
use  (including  averaging,  carry-forward, 
and  carry -back), we  believe  our  program 
will  afford  manufacturers  substantial 
flexibility  to  satisfy  the  phase-in 
through  a  variety  of  pathways:  The 
gradual  application  of  technologies 
across  the  fleet,  greater  application 


519  Manufacturers  generaliy  have  only  one  pickup 
pSatform  and  one  van  platform  in  this  segment. 


levels  on  only  a  portion  of  the  fleet,  and 
a  sufficiently  broad  set  of  available 
technologies  to  account  for  the  variety 
of  current  technology  deployment 
among  manufacturers  and  the  lowest - 
cost  compliance  paths  available  to  each. 

EPA  did  not  estimate  the  cost  of 
implementing  these  standards 
immediately  in  2021  without  a  phase-in, 
but  we  qualitatively  assessed  it  to  be 
somewhat  higher  than  the  cost  of  the 
phase-  inwe  are  establishing,  due  to  the 
workload  and  product  cycle  disruptions 
it  could  cause,  and  also  due  to 
manufacturers’  resulting  need  to 
develop  some  of  these  technologies  for 
heavy -dutyapplications  sooner  than  or 
simultaneously  with  light-duty 
development  efforts.  See  75  FR  25451 
(May  7,  2010)  (documenting  types  of 
drastic  cost  increases  associated  with 
trying  to  accelerate  redesign  schedules 
and  concluding  that  “[w]e  believe  that 
it  would  bean  inefficient  use  of  societal 
resources  to  incur  such  costs  when  they 
can  be  obtained  much  more  cost 
effectively  just  one  year  later”).  On  the 
other  hand,  waiting  until  2027  before 
applying  any  new  standards  could  miss 
the  opportunity  to  achieve  meaningful 
and  cost- effect! veear I y  reductions  not 
requiring  a  major  product  redesign. 
Comments  on  the  phase-  inare 
discussed  in  Section  B.2.  and  in  the 
Response  to  Comments  document. 

As  noted  above,  at  proposal,  the 
agencies  requested  comment  in 
particuiaron  Alternative  4.  EPA  is  not 
adopting  Alternative  4  due  to 
uncertainty  regarding  whether  or  not  the 
potential  technologies  and  market 
penetration  rates  included  in 
Alternative 4  would  be  technologically 
feasible.  Alternative 4  would  ultimately 
reach  the  same  levels  of  stringency  as 
final  Phase  2  standards,  but  would  do  so 
with  less  lead  time.  As  discussed  below, 
this  could  require  application  of  both 
different  technologies  at  higher 
application  rates,  neither  of  which  may 
be  feasible  (or,  at  the  least,  reliable 
implementable)  by  MY  2025. 

Moreover,  the  two  years  of  additional 
lead  time  provided  by  the  final 
standards  compared  to  Alternative  4 
eases  compliance  burden  by  having 
more  vehicle  redesigns  and  lower 
stringency  during  the  phase- inperiod. 

As  noted  above,  historically,  the 
vehicles  in  this  segment  are  typically 
only  redesigned  every  6-10  years,  so 
many  of  the  vehicles  may  not  even  be 
redesigned  during  the  timeframe  of  the 
stringency  increase.  In  this  case,  a 
manufacturer  must  either  make  up  for 
any  vehicle  that  falls  short  of  its  target 
through  some  combination  of  early 
compliance,  over  compliance,  credit 
carry -forwardand  carry -back, and 
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redesigning  vehicles  more  frequently. 
Each  of  these  will  increase  technology 
costs  to  the  manufacturers  and  vehicle 
purchasers,  and  early  redesigns  will 
significantly  increase  capital  costs  and 
product  development  costs.  Also,  the 
longer  implementation  time  for  the  final 
standards  means  that  any  manufacturer 
will  have  a  slightly  lower  target  to  meet 
from  2021-2026  than  for  the  shorter 
phase- inof  Alternative  4,  though  by 
2027  the  manufacturers  will  have  the 
same  target  in  either  alternative. 

Due  to  the  projected  higher 
technology  adoption  rates,  Alternative  4 
is  also  projected  to  result  in  higher 
costs,  and  risks  of  inadequate  time  to 
successfully  test  and  integrate  new 
technology,  than  the  standards  the 
agencies  are  adopting.  Moreover,  the 
additional  emission  reductions  and  fuel 
savings  predominately  occur  only 
during  the  program  phase- inperiod; 
from  roughly  2030  on,  the  adopted 
standards  and  the  pull -aheadalternative 
are  projected  to  be  equivalent  from  an 
environmental  benefit  standpoint.  EPA’s 
analysis  and  responses  to  comments  are 
discussed  in  detail  below. 

In  some  cases,  the  Method  B  (NPRM) 
version  of  the  model  selects  strong 
hybrids  as  a  more  cost  effective 
technology  over  certain  other 
technologies  including  stop-startand 
mild  hybrid.  In  other  words,  strong 
hybrids  are  not  a  technology  of  last 
resort  in  the  analysis.  Alternative  4  is 
projected  to  be  met  using  a  significantly 
higher  degree  of  hybridization  including 
the  use  of  more  strong  hybrids, 
compared  to  the  standards  the  agencies 
are  finalizing,  in  order  to  comply  with 
a  3.5  percent  per  year  increase  in 
stringency  over  MYs  2021-2025, 

Method  B  modeling  projects  that 
manufacturers  would  need  to  adopt 
more  technology  compared  to  the  2.5 
percent  per  year  increase  in  stringency 
over  MYs  2021-2027.  The  two  years  of 
additional  lead  time  provided  by  the 
Phase  2  standards  reduces  the  potential 
number  of  strong  hybrids  projected  to  be 
used  by  allowing  for  other  more  cost 
effective  technologies  to  be  more  fully 
utilized  across  the  fleet.  EPA  believes  it 
is  technologically  feasible  to  apply  this 
projected  amount  of  hybridization  to  HD 
pickups  and  vans  in  the  lead  time 
provided  {i.e.,  by  MY  2027).  However, 
strong  hybrids  present  challenges  in  this 
market  segment  compared  to  light -duty 
where  there  are  several  strong  hybrids 
already  available.  EPA  does  not  believe 
that  at  this  stage  there  is  enough 


520  Reinhart,  T.E.  (June  2015).  Commercial 
Medium-  and  Heavy-Duty  Truck  Fuel  Efficiency 


information  about  the  viability  of  strong 
hybrid  technology  in  this  vehicle 
segment  to  assume  that  they  can  be  a 
part  of  large- volumedeployment 
strategies  for  regulated  manufacturers. 
For  example,  EPA  believes  that  hybrid 
electric  technology  could  provide 
significant  GHG  and  fuel  consumption 
benefits,  but  recognize  that  there  is 
uncertainty  at  this  time  over  the  real 
world  effectiveness  of  these  systems  in 
HD  pickups  and  vans,  and  over 
customer  acceptance  of  the  technology 
for  vehicles  with  high  GCWR  towing 
large  loads.  Further,  the  development, 
design,  and  tooling  effort  needed  to 
apply  this  technology  to  a  vehicle  model 
is  quite  large,  and  might  not  be  cost- 
effective  due  to  the  small  sales  volumes 
relative  to  the  light-dutysector. 

Additionally,  EPA  recognizes  that 
sufficient  engine  horsepower  and  torque 
needed  to  meet  towing  objectives  which 
are  important  to  pickup  truck  buyers 
and  accordingly  the  analysis  does  not 
down-sizeengines  in  conjunction  with 
hybridization.  See  Section  VI.C.4.iv 
above.  Therefore,  with  no  change 
projected  for  engine  size,  the  strong 
hybrid  costs  do  not  include  costs  for 
engine  changes.  In  light-duty, the  use  of 
smaller  engines  has  an  associated  cost 
saving  which  facilitates  much  of  a 
hybrid’s  cost-effectiveness.Section  E.2 
discusses  these  issues  further,  and 
explains  further  that  the  results  of  the 
updated  CAFE  model  used  in  Method  A 
are  consistent  with  these  conclusions. 

Due  to  these  considerations  in  the 
NPRM  and  in  the  current  Method  B 
analysis,  EPA  has  conducted  a 
sensitivity  analysis  using  the  Method  B 
version  of  the  model  that  assumes  the 
use  of  no  strong  hybrids.  The  results  of 
the  analysis  are  also  discussed  below. 
The  analysis  indicates  that  there  will  be 
a  technology  pathway  that  will  allow 
manufacturers  to  meet  the  final 
standards  without  the  use  of  strong 
hybrids.  However,  the  analysis  indicates 
that  costs  will  be  higher  and  the  cost 
effectiveness  will  be  lower  under  the  no 
strong  hybrid  approach. 

EPA  also  analyzed  less  stringent 
standards  under  which  manufacturers 
could  comply  by  deploying  a  more 
limited  set  of  technologies  than  are 
needed  to  meet  the  Phase  2  standards 
being  adopted.  However,  our  assessment 
concluded  with  a  high  degree  of 
confidence  that  the  technologies  on 
which  the  final  Phase  2  standards  are 
premised  will  be  available  at  reasonable 
cost  in  the  2021-2027  timeframe,  and 
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that  the  phase- inand  other  flexibility 
provisions  allow  for  their  application  in 
a  very  cost- effect ivemanner,  as 
discussed  in  this  section  below. 
Accordingly,  it  would  be  inappropriate 
(within  the  meaning  of  CAA  section 
202(a)(1 )  and  (2))  to  adopt  standards  of 
lesser  stringency. 

More  difficult  to  characterize  is  the 
degree  to  which  more  or  less  stringent 
standards  might  be  appropriate  because 
of  under -or  over  -  esti  mat  ingthe  costs  or 
effectiveness  of  the  technologies  whose 
performance  is  the  basis  of  the  Phase  2 
standards.  For  the  most  part,  these 
technologies  have  not  yet  been  applied 
to  HD  pickups  and  vans,  even  on  a 
limited  basis.  EPA  is  therefore  relying  to 
some  degree  on  engineering  judgment  in 
predicting  their  effectiveness.  Even  so, 
we  believe  that  we  have  applied  this 
judgment  using  the  best  information 
available,  primarily  from  a  NHTSA 
contracted  study  at  SwRl 520  and  our 
recent  rulemaking  on  light-dutyvehicle 
GHGs  and  fuel  economy,  and  have 
generated  a  robust  set  of  effectiveness 
values.  Chapter  10  of  the  Ri  A  provides 
a  detailed  description  of  the  CAFE 
Model  and  the  analysis  performed  for 
the  rule. 

(1 )  Consistency  of  the  Phase  2  Standards 
With  the  EPA’s  Legal  Authority 

Table  VI-27  below  shows  projected 
technology  adoption  rates  for  both  the 
final  Phase  2  standards  and  for  a  two- 
year  pull  ahead  of  those  standards  (i.e. 
Alternative  4  from  the  NPRM).  As  at 
proposal,  the  table  shows  that  the 
Method  B  (EPA’s  central  estimate) 
analysis  estimates  that  the  most  cost- 
effective  way  to  meet  the  final  Phase  2 
standards  will  be  to  use  strong  hybrids 
in  up  to  9.9  percent  of  pickups  and  5.5 
percent  of  vans  on  an  industry-wide 
basis.  The  analysis  of  Alternative  4 
shows  strong  hybrids  on  up  to  19 
percent  of  pickups  (and  two  years 
sooner).  The  analysis  shows  that  the  two 
years  of  additional  lead  time  provided 
by  the  Phase  2  standards  compared  to 
Alternative 4  will  provide 
manufacturers  with  a  better  opportunity 
to  maximize  the  use  of  technologies 
which  are  more  cost  effective  than 
strong  hybrids  over  time  thereby 
reducing  the  need  for  strong  hybrids 
which  may  be  particularly  challenging 
for  this  market  segment,  as  well  as 
providing  needed  time  for  the  more 
limited  deployment  of  this  technology 
projected  under  alternative  3  {i.e.  the 
Phase  2  standard). 


812  146).  Washington,  DC:  National  Highway 
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Table  VI-27— Method  B  CAFE  Model  Technology  Adoption  Rates  for  the  Final  Phase  2  Standards  Rule  and 

Alternative  4  Summary— Flat  Baseline 


Technology 

Phase  2  standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4 
(3.5%  per  year) 

2021  to  2025 

Pickup  trucks 

% 

Vans 

% 

Pickup  trucks 

% 

Vans 

% 

Low  friction  lubricants  . 

100 

100 

100 

100 

Engine  friction  reduction  . 

100 

100 

100 

100 

Cylinder  deactivation  . 

22 

19 

22 

19 

Variable  valve  timing  . 

22 

82 

22 

82 

Gasoline  direct  injection  . 

0 

63 

0 

80 

Diesel  engine  improvements  . 

60 

3.6 

60 

3.6 

Turbo  downsized  engine  . 

0 

63 

0 

63 

8  speed  transmission  . 

98 

92 

98 

92 

Low  rolling  resistance  tires  . 

100 

92 

100 

59 

Aerodynamic  drag  reduction  . 

100 

100 

100 

100 

Mass  reduction  and  materials  . 

100 

100 

100 

100 

Electric  power  steering  . 

100 

49 

100 

46 

improved  accessories  . 

100 

87 

100 

36 

Low  drag  brakes  . 

100 

45 

100 

45 

Stop/start  engine  systems  . 

0 

0 

15 

1.5 

Mild  hybrid  . 

0 

0 

29 

15 

Strong  hybrid  . 

9.9 

5.5 

19 

0 

As  discussed  earlier,  EPA  also 
conducted  a  sensitivity  analysis  using 
the  Method  B  version  of  the  model  to 
determine  a  compliance  pathway  where 
no  strong  hybrids  would  be  utilized. 
Although  EPA  in  this  Method  B 
analysis,  projects  that  strong  hybrids 
may  be  the  most  cost  effective  approach, 
manufacturers  may  select  another 
compliance  path,  mainly  a  20  percent 
penetration  rate  of  mild  hybrids.  This 
no  strong  hybrid  analysis  included  the 
use  of  downsized  turbocharged  engines 
in  vans  currently  equipped  with  large 
V-8  engines.  Turbo- do wnsizedengines 
were  not  allowed  on  6+  liter  gasoline 
vans  in  the  primary  analysis  because 
EPA  sought  to  preserve  consumer 
choice  with  respect  to  vans  that  have 


large  V-8s  for  towing.  However,  given 
the  recent  introduction  of  vans  with 
considerable  towing  capacity  and  turbo- 
do  wnsi  zed  engines,  EPA  believes  it  will 
be  feasible  for  vans  in  the  time-frameof 
these  final  rules.  The  tables  below 
reflect  the  difference  in  predicted 
penetration  rates  of  technologies  if 
strong  hybridization  is  not  chosen  as  a 
technology  pathway.  For  simplicity, 
pickup  trucks  and  vans  are  combined 
into  a  single  industry  wide  penetration 
rate. 

The  table  also  shows  that  when  strong 
hybrids  are  used  as  a  pathway  to 
compliance,  penetration  rates  of  all 
hybrid  technologies  would  increase 
substantially  between  the  Phase  2 
standards  and  Alternative  4.  The 


analysis  predicts  an  increase  in  strong 
hybrid  penetration  from  8  percent  to  12 
percent,  a  23  percent  penetration  of 
mild  hybrids  and  a  10  percent 
penetration  stop /start  engine  systems  for 
Alternative  4  compared  with  the  Phase 
2  standards  (hence  much  of  the 
increased  projected  cost  between  these 
options,  as  explained  below).  Also,  by 
having  the  final  standards  apply  in  MY 
2027  instead  of  MY  2025,  the  rule  is  not 
premised  on  use  of  any  mild  hybrids  or 
stop/start  engine  systems.  This  analysis 
shows  that  the  few  years  of  additional 
lead  time  provided  by  the  Phase  2 
standards  allows  manufacturer’s 
important  flexibility  in  choosing  a  mix 
of  technologies  that  is  best  suited  for 
this  market. 


Table  VI-28— CAFE  Method  B  Model  Technology  Adoption  Rates  for  Final  Phase  2  Standards  and 
Alternative  4  Combined  Fleet  and  Fuels  Summary— Flat  Baseline 


Technology 

Phase  2  standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4 
(3.5%  per  year) 

2021  to  2025 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

Low  friction  lubricants  . 

100 

100 

100 

100 

Engine  friction  reduction  . 

100 

100 

100 

100 

Cylinder  deactivation  . 

21 

22 

21 

14 

Variable  valve  timing  . 

46 

46 

46 

46 

Gasoline  direct  injection  . 

25 

45 

31 

45 

Diesel  engine  improvements  . 

38 

38 

38 

38 

Turbo  downsized  engine3  . 

25 

31 

25 

31 

8  speed  transmission  . 

96 

96 

96 

96 

Low  rolling  resistance  tires  . 

97 

97 

84 

84 

Aerodynamic  drag  reduction  . 

100 

100 

100 

100 

Mass  reduction  and  materials  . 

100 

100 

100 

100 

Electric  power  steering  . 

80 

92 

79 

79 

improved  accessories  . 

67 

77 

75 

75 
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Table  VI-28— CAFE  Method  B  Model  Technology  Adoption  Rates  for  Final  Phase  2  Standards  and 
Alternative  4  Combined  Fleet  and  Fuels  Summary— Flat  Baseline— Continued 


Technology 

Phase  2  standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4 
(3.5%  per  year) 

2021  to  2025 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

Low  drag  brakes  . 

78 

93 

78 

78 

Stop/start  engine  systems  . 

0 

1 

10 

4 

Mild  hybrid  . 

0 

20 

23 

66 

Strong  hybrid  . 

8 

0 

12 

0 

Note: 

aThe  6+  liter  V8  vans  were  allowed  to  convert  to  turbocharged  and  downsized  engines  in  the  “without  strong  hybrid”  analysis  for  both  the  Rule 
and  the  Alternative  4  to  provide  a  compliance  path. 


The  tables  Table  VI-29  and  Table  VI- 
30  below  provide  a  further  breakdown 
of  projected  technology  adoption  rates 
specifically  for  gasoline- fueledpickups 
and  vans  which  shows  potential 
adoption  rates  of  strong  hybrids  for  each 
vehicle  type.  Strong  hybrids  are  not 
projected  to  be  used  in  diesel 


appl ications.  The  Alternative  4  analysis 
shows  the  use  of  strong  hybrids  in  up 
to  48  percent  of  gasoline  pickups, 
depending  on  the  mix  of  strong  and 
mild  hybrids,  and  stop/start  engine 
systems  in  20  percent  of  gasoline 
pickups  (the  largest  gasoline  HD 
segment).  It  is  important  to  again  note 


that  this  analysis  only  shows  one 
pathway  to  compliance,  and  the 
manufacturers  may  make  other 
decisions,  e.g changing  the  mix  of 
strong  vs.  mild  hybrids,  or  applying 
electrification  technologies  to  HD  vans 
i  nstead . 


Table  VI-29— CAFE  Method  B  Model  Technology  Adoption  Rates  for  Final  Phase  2  Standards  and 
Alternative  4  on  Gasoline  Pickup  Trucks— Flat  Baseline 


Technology 

Phase  2  standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4  (3.5%  per  year) 
2021  to  2025 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

Low  friction  lubricants  . 

100 

100 

100 

100 

Engine  friction  reduction  . 

100 

100 

100 

100 

Cylinder  deactivation  . 

56 

56 

56 

56 

Variable  valve  timing  . 

56 

56 

56 

56 

Gasoline  direct  injection  . 

0 

56 

0 

56 

8  speed  transmission  . 

100 

100 

100 

100 

Low  rolling  resistance  tires  . 

100 

100 

100 

100 

Aerodynamic  drag  reduction  . 

100 

100 

100 

100 

Mass  reduction  and  materials  . 

100 

100 

100 

100 

Electric  power  steering  . 

100 

100 

100 

100 

improved  accessories  . 

100 

100 

100 

100 

Low  drag  brakes  . 

100 

100 

100 

100 

Driveline  friction  reduction  . 

44 

68 

68 

68 

Stop/start  engine  systems  . 

0 

0 

20 

0 

Mild  hybrid  . 

a  Up  to  42 

0 

a 18-86 

86 

Strong  hybrid  . 

Up  to  25 

Up  to  48 

Note: 

a  Depending  on  extent  of  strong  hybrid  adoption  as  hybrid  technologies  can  replace  each  other,  however  they  will  have  different  effectiveness 
and  costs. 


Table  Vl-30— CAFE  Method  B  Model  Technology  Adoption  Rates  for  Final  Phase  2  Standards  and 

Alternative  4  on  Gasoline  Vans— Flat  Baseline 


Phase  2  Standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4 
(3.5%  per  year) 

2021  to  2025 

Technology 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

Low  friction  lubricants  . 

100 

100 

100 

100 
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Table  VI-30— CAFE  Method  B  Model  Technology  Adoption  Rates  for  Final  Phase  2  Standards  and 
Alternative  4  on  Gasoline  Vans— Flat  Baseline— Continued 


Technology 

Phase  2  Standards 
(2.5%  per  year) 

2021  to  2027 

Alternative  4 
(3.5%  per  year) 

2021  to  2025 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

With  strong 
hybrids 

% 

Without 

strong 

hybrids 

% 

Engine  friction  reduction  . 

100 

100 

100 

100 

Cylinder  deactivation  . 

23 

3 

23 

3 

Variable  valve  timing  . 

100 

100 

100 

100 

Gasoline  direct  injection  . 

57 

97 

97 

97 

Turbo  downsized  engine3  . 

77 

97 

77 

97 

8  speed  transmission  . 

97 

97 

97 

97 

Low  rolling  resistance  tires  . 

100 

100 

60 

60 

Aerodynamic  drag  reduction  . 

100 

100 

100 

100 

Mass  reduction  and  materials  . 

100 

100 

100 

100 

Electric  power  steering  . 

55 

85 

53 

53 

improved  accessories  . 

23 

38 

43 

43 

Low  drag  brakes  . 

53 

89 

53 

100 

Stop/start  engine  systems  . 

0 

0 

2 

0 

Mild  hybrid  . 

b  Up  to  13 

13 

18 

40 

Strong  hybrid  . 

Up  to  7 

0 

Notes: 

aThe  6+  liter  VS  vans  were  allowed  to  convert  to  turbocharged  and  downsized  engines  in  the  “without  strong  hybrid”  analysis  for  both  the  Rule 
and  the  Alternative  4  to  provide  a  compliance  path. 

b  Depending  on  extent  of  strong  hybrid  adoption  as  hybrid  technologies  can  replace  each  other,  however  they  will  have  different  effectiveness 
and  costs. 


EPA  projects  a  compliance  path  for 
these  standards  showing  aggressive 
implementation  of  technologies  that  the 
agencies  consider  to  be  available  in  the 
time  frame  of  these  rules.  See  Section 
VI.C.4.  Under  this  approach, 
manufacturersare  expected  to 
implement  these  technologies  at 
aggressive  adoption  rates  on  essentially 
all  vehicles  across  this  sector  by  2027 
model  year.  In  the  case  of  several  of 
these  technologies,  adoption  rates  are 
projected  to  approach  100  percent.  This 
includes  a  combination  of  engine, 
transmission  and  vehicle  technologies 
as  described  in  this  section  across  every 
vehicle.  The  standard  also  is  premised 
on  less  aggressive  penetration  of 
particular  advanced  technologies, 
including  strong  hybrid  electric 
vehicles. 

EPA  projects  the  Phase  2  standards  to 
be  achievable  within  known  design 
cycles,  and  we  believe  these  standards 
will  allow  different  paths  to  compliance 
in  addition  to  the  one  we  outline  and 
cost  here.  As  discussed  below  and 
throughout  this  analysis,  our  rule  places 
a  high  value  on  the  assurance  of  in  use 
reliability  and  market  acceptance  of  new 
technology,  particularly  in  initial  model 
years  of  the  program. 

The  NPRM  analysis  did  not  predict 
substantial  amounts  of  technology  being 
added  before  the  start  of  the  MY  2021 
standards,  and  in  particular,  did  not 
project  that  there  would  be  substantial 
additions  of  more  advanced 


technologies  in  any  redesign  cycles 
occurring  before  MY  2021.  This 
continues  to  appear  to  be  a  reasonable 
assumption,  since  substantial  lead  time 
is  typically  required  to  develop  and 
implement  these  advanced  technologies. 
Indeed,  as  the  previous  discussion 
shows  (and  as  discussed  again  in 
responding  to  comments  later  in  this 
section),  it  is  important  to  provide  two 
additional  years  of  lead  time  between 
MY  2025  and  2027.  More  recent 
modeling  used  to  update  the  NHTSA 
Method  A  analysis  as  described  in 
Section  C  above  allows  for  technology 
implementation  in  pre-2021model 
years  to  both  meet  the  final  Phase  1 
standards  in  MY  2018  and  to  also  begin 
to  introduce  advanced  technologies  that 
will  eventually  be  needed  in  order  to 
meet  the  Phase  2  standards.  EPA 
considered  this  more  recent  modeling 
approach  with  earlier  redesign  cycles 
and  technology  implementation  and 
agrees  with  NHTSA  that  this  modelling 
shows  that  there  would  be  insufficient 
lead  time  to  adopt  the  technologies  to 
satisfy  the  compliance  path  modelled 
for  Alternatives  4  and  5  in  the  Method 
A  analysis.  See  Section  VLD.4  above. 

As  discussed  above,  the  agencies 
sought  comment  on  the  feasibility  and 
costs  associated  with  the  standards 
being  finalized  and  also  on  alternative 
standards.  In  particular,  the  agencies 
sought  comment  on  Alternative  4, 
which  is  based  on  a  year -over -year 
increase  in  stringency  of  3.5  percent  in 


MYs  2021-2025,  essentially  pulling 
ahead  the  alternative  3  standard 
stringency  by  two  model  years.  The 
agencies  received  several  comments  in 
support  of  more  stringent  standards. 
Several  NGOs  commented  that  more 
stringent  standards  than  proposed  are 
feasible  through  the  additional 
application  of  technology  and  that  the 
standards  should  more  closely  align 
with  standards  established  for  light-duty 
trucks.  UCS  commented  that  gasoline 
vehicles  could  achieve  up  to  a  23.6 
percent  improvement  in  MY  2027  while 
diesel  vehicles  can  achieve  an  18 
percent  improvement.  ACEEE similarly 
recommended  increasing  the  stringency 
by  7  percent  in  MY  2027  and  that 
standardsshouid  reflect  increased  use 
of  cylinder  deactivation,  cooled  EGR, 
and  GDI  and  turbo  downsizing  in 
pickups.  For  diesels,  ACEEE 
commented  that  additional  reductions 
were  possible,  based  on  an  estimate  of 
10  percent  penetration  of  engine 
downsizing  for  pickups  and  30  percent 
penetration  for  vans  in  2027,  and  also 
assuming  6  percent  penetration  of 
hybrids  in  diesel  vans.  ICCT  commented 
that  the  proposed  standards  represent 
only  a  2.2  and  1 .6  percent  year- over¬ 
year  improvement  for  the  gasoline  and 
diesel  fleets,  respectively,  from  MYs 
2014-2025  compared  to  an  almost  3 
percent  per  year  improvement  for  light- 
duty  trucks  in  the  same  time  frame. 

ICCT  recommended  that  the  agencies3 
analysis  incorporate  the  full  analysis 
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and  inputs  from  the  light-duty 
rulemaking  and  that  the  result  would  be 
improvements  in  the  range  of  35  percent 
over  the  MYs  2014-2025  rather  than  the 
proposed  23  percent  improvement  over 
this  time  frame. 

The  agencies  also  received  comments 
that  any  gap  between  fuel  economy 
requirements  for  LD  and  HD  pickups  for 
which  there  is  no  engineering  rationale 
could  produce  distortions  in  the  pickup 
market,  shifting  sales  toward  the  heavier 
vehicles.  The  Center  for  Biological 
Diversity  similarly  commented  that 
closing  the  gap  between  large  light-duty 
and  heavy -dutypickups  and  vans  is 
crucial  because  the  overlap  in  many 
characteristics  allows  manufacturers  to 
essentially  choose  to  classify  a  pickup 
as  “heavy  duty55  to  avoid  the  more 
stringent  requirements  for  “light  duty55 
pickups  through  minor  adjustments  to 
the  vehicle. 

CARB  staff  commented  in  support  of 
Alternative  4,  commenting  that 
Alternative  4  is  technologically  feasible, 
cost- effect iveand  superior  to 
Alternative  3.  CARB  noted  that  the 
Alternative  4  adds  only  three  to  8 
months  to  the  payback  period.  CARB 
also  commented  that  Alternative  4 
remains  significantly  less  stringent  than 
the  light-dutytruck  standards.  CARB 
further  commented  that  Alternative  4 
would  result  in  greater  emissions  and 
societal  benefits  than  Alternative  3. 

The  agencies  also  received  several 
comments  opposing  setting  standards 
more  stringent  than  those  proposed, 
although  none  of  these  commenters 
opposed  the  actual  proposal.  AAPC 
commented  that  proposals  for  greater 
stringency  than  Alternative  3  are  not 
supportable  given  the  required  early 
introduction  of  unproven  technologies 
with  their  (purportedly)  associated 
consumer  acceptance  risk,  as  well  as  the 
many  implicit  risks  that  impact 
stringency.  AAPC  commented  that,  in 
their  view,  the  proposed  standards  are 
aggressive  and  will  challenge  industry. 
AAPC  noted  that  the  baseline  fleet 
(which  is  over  50  percent  diesel) 
includes  a  high  percentage  of  advanced 
diesel  technology  such  as  SCR,  making 
additional  improvements  more 
challenging.  AAPC  also  noted  that 
Phase  2  technologies  are  being  used 
today.  For  example,  FCA’s  modern 
gasoline  engine  has  robust  combustion 
with  multiple  spark  plugs,  variabiecam 
phasing,  cylinder  deactivation,  and 
cooled  EGR.  AAPC  commented  that 
even  with  this  level  of  gasoline  engine 
technology,  FCA  is  challenged  by  the 
early  year  Phase  1  standards  and  will 
need  to  look  at  adding  even  more 
technology  for  Phase  2.  AAPC  also 
provided  data  showing  that  while 


smaller  displacement  boosted  gasoline 
engine  technology  may  be  applicable  in 
some  variants  of  commercial  vans,  this 
technology  is  not  suited  for  the  pickup 
truck  variants  in  this  segment  because  of 
customer  demands  for  towing 
capability.  AAPC  commented  that 
concurrent  stringency  increases  in  Tier 
3/LEV  ill  criteria  emission  requirements 
will  negatively  impact  C02  and  fuel 
consumption. 

GM  commented  that  any  attempt  to 
force  more  stringent  regulations  than 
proposed,  such  as  Alternative  4,  would 
be  extremely  detrimental  to 
manufacturers,  consumers,  the  U.S. 
economy,  and  the  millions  of 
transportation  -  relatedjobs.  Daimler 
similarly  commented  that  the  proposed 
standards  would  be  a  chal  lenge  for 
automotive  manufacturers.  According  to 
the  commenter,  under  certain 
conditions,  a  more  stringent  standard 
than  proposed  may  necessitate 
hybridization  of  the  affected  vehicle 
fleet,  which  would  require  substantial 
development  and  material  costs. 

Daimler  recommends  that  EPA  adopt 
the  proposed  standard  over  Alternative 
4,  as  the  additional  two  years  of  lead- 
time  will  be  critical  for  automotive 
manufacturers  in  developing  the 
necessary  technologies  to  achieve 
compliance.  Nissan  commented  that 
Alternative  4  at  3.5  percent  per  year 
stringency  level  is  simply  not  feasible, 
as  it  does  not  provide  the  necessary 
lead-timeto  enable  manufacturers  to 
balance  competitive  market  constraints 
with  the  cost  of  applying  new 
technologies  to  a  limited  product 
offering.  Nissan  further  commented  that 
to  the  extent  that  the  more  stringent 
alternative  is  predicated  on  the  adoption 
of  hybrid  and  electric  powertrain 
technology,  Nissan  does  not  believe  that 
such  technology  is  feasible  for  this 
market  segment. 

After  considering  the  comments,  EPA 
believes  that  the  Phase  2  final  standards 
that  the  agencies  are  adopting  represent 
the  most  stringent  standards  reasonably 
achievable  within  the  MY  2021-2027 
period.  The  standards  are  based  largely 
on  the  same  technologies  projected  to  be 
used  in  the  light-dutyfleet  with 
appropriate  adjustments  for  the  heavy- 
duty  fleet  because  of  their  specific 
higher  load  duty  cycles.  As  shown  in 
the  tables  28  and  29  above  and  repeated 
below,  several  technologies  are 
projected  to  be  used  at  very  high 
adoption  rates  at  or  near  100  percent 
including  mass  reduction,  8-speed 
transmissions,  engine  friction  reduction, 
low  rolling  resistant  tires,  improved 
accessories,  and  aerodynamic  drag 
reductions.  For  gasoline  engines,  some 
commenters  noted  that  downsize  turbo 


engines  which  are  projected  to  be  used 
extensively  in  light-dutyvehicles 
should  also  be  relied  on  in  the  heavy- 
duty  analysis,  including  for  HD  pickups. 
As  discussed  in  VI.C.4.vii  above,  the 
agencies  agree  with  the  comments 
provided  by  AAPC  that  turbo 
downsizing  is  likely  to  be  counter¬ 
productive  in  heavy -dutypickups.  EPA 
(and  NHTSA  in  the  Method  A  analysis) 
thus  is  projecting  the  use  of  downsized 
turbo  engines  only  for  vans.  Under 
heavy  loads,  turbo  downsized  engines 
may  have  higher  C02  and  fuel 
consumption  than  the  engine  it 
replaces.  For  this  reason,  EPA  continues 
to  believe  that  the  technology  can  only 
be  projected  to  be  available  for  heavy- 
duty  vans  (and  not  pickups)  and,  for 
vans,  is  projecting  its  use  at  77  to  97 
percent.  One  commenter  argued  for  a 
standard  predicated  on  a  more 
aggressive  penetration  rate  for  cylinder 
deactivation  noting  that  in  the  NPRM 
the  agencies  only  projected  cylinder 
deactivation  at  an  adoption  rate  of  22 
percent  of  the  overall  fleet.  The 
commenter  believes  that  an  adoption 
rate  of  40  percent  would  be  more 
appropriate.  In  response,  cylinder 
deactivation  is  a  gasoline  engine 
technology  and  EPA  is  projecting  an 
adoption  rate  of  56  percent  for  pickups 
and  an  adoption  rate  of  essentially  100 
percent  for  the  gasoline  engines  in  vans 
not  projected  to  be  downsized  turbo 
engines  (/.e.  a  more  aggressive 
penetration  rate  than  urged  by  the 
commenter). 

EPA  also  remains  concerned  about 
projecting  standards  predicated  on  high 
levels  of  hybridization  in  the  heavy- 
duty  pickup  and  van  fleet.  Many  heavy 
duty  applications  need  maximum 
payload  and  cargo  volume  which  may 
compete  with  weight  increases  and  lost 
cargo  volume  from  hybridization, 
directly  reducing  the  capability  and 
therefore  work  factor  of  the  vehicle. 
Additionally,  it  is  likely  not  feasible  to 
size  a  hybridization  system  to  be 
effective  for  any  high  or  maximum 
payload  or  towing  operation  without 
changing  the  utility  of  the  vehicle.  A 
manufacturer  choosing  to  hybridize  a 
heavy  duty  vehicle  would  likely  target 
vans  that  are  primarily  used  for  cargo 
volumetric  capacity  reasons  where  a 
reasonably  sized  hybrid  system  could  be 
incorporated  and  be  effective  under 
typical  operation.  EPA  believes  that  the 
final  Phase  2  standards  will  drive  the 
orderly  use  of  technology  while  still 
providing  enough  lead  time  that 
manufacturers  could  meet  the  standards 
using  technology  paths  other  than  high 
penetration  rates  of  strong  hybrids. 

Thus,  the  gap  in  stringency  between 
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light-dutytrucks  and  the  Phase  2 
standards  for  HD  pickups  and  vans 
reflects  constraints  of  the  use  of  some 
technologies  in  the  heavy -duty  market 
resulting  from  the  intended  use  of  the 
vehicles  to  do  more  work  than  light - 
duty  trucks. 

The  proposed  rule  discussed  several 
considerations  that  EPA  believes  remain 
valid.  The  NPRM  projected  that  the 
higher  rate  of  increase  in  stringency 
associated  with  Alternative 4  and  the 
shorter  lead  time  would  necessitate  the 
use  of  a  different  technology  mix  under 
Alternative  4  compared  to  the  Phase  2 
standards  that  the  agencies  are  adopting. 
The  Phase  2  standards  are  projected  to 
achieve  the  same  final  stringency 
increase  as  Alternative  4  at  about  80 
percent  of  the  average  per- vehiclecost 
increase,  and  without  the  expected 
deployment  of  more  advanced 
technology  at  high  penetration  levels.  In 
particular,  under  EPA’s  primary 
analysis,  which  does  not  constrain  the 
use  of  strong  hybrids,  manufacturersare 
estimated  to  deploy  strong  hybrids  in 
approximately  8  percent  of  new  vehicles 
(in  MY  2027)  under  the  Phase  2 
standards,  compared  to  12  percent 
under  Alternative  4  (in  MY  2025).  Less 
aggressive  electrification  technologies 
also  appear  on  33  percent  of  new 
vehicles  simulated  to  be  produced  in 
MY  2027  under  Alternative  4,  but  are 
not  projected  to  be  necessary  under  the 
Phase  2  standards.  Additionally,  it  is 
important  to  note  that  due  to  the  shorter 
lead  time  of  Alternative  4,  there  are 
fewer  vehicle  refreshes  and  redesigns 
during  the  phase- inperiod  of  MY  2021- 
2025.  The  longer,  shallower  phase-  inof 
advanced  technologies  in  the  standards 
that  the  agencies  are  adopting  allows  for 
more  compliance  flexibility  and  closer 
matching  with  the  vehicle  redesign 
cycles,  which  (as  noted  above)  can  be 
up  to  ten  years  for  HD  vans.  While  the 
Method  B  CAFE  model’s  algorithm 
accounts  for  manufacturers’ 
consideration  of  upcoming  stringency 
changes  and  credit  carry -forward, the 
steeper  ramp-upof  the  standard  in 
Alternative  4,  coupled  with  the  five-year 
credit  life,  results  in  a  prediction  that 
manufacturers  would  need  to  take  less 
cost- effect ivemeans  to  comply  with  the 
standards  compared  with  the  final 
phase- inperiod  of  MY  2021-2027.  The 
public  comments  from  industry 
commenters  confirmed  that  this  is  a 
realistic  prediction.  For  example,  the 
Method  B  model  predicts  that  some 
manufacturers  will  not  implement  any 
amount  of  strong  hybrids  on  their  vans 
during  the  2021-2025  timeframe  and 
instead  will  implement  less  effective 
technologies  such  as  mild  hybrids  at 


higher  penetration  rates.  There  is  also  a 
high  degree  of  sensitivity  to  the 
estimated  effectiveness  levels  of 
individual  technologies.  At  high 
penetration  rates  of  all  technologies  on 
a  vehicle,  the  result  of  a  reduced 
effectiveness  of  even  a  single  technology 
could  be  non-compliancewith  the 
standards.  If  the  standards  do  not 
account  for  this  uncertainty,  there  will 
be  a  real  possibility  that  a  manufacturer 
who  followed  the  exact  technology  path 
we  project  will  not  meet  their  target 
because  a  technology  performed  slightly 
differently  in  their  application.  In  this 
Method  B  analysis,  EPA  considered  all 
comments  regarding  Alternative 4  and 
concluded  that  the  longer  lead  time 
provided  by  the  Phase  2  standards  that 
the  agencies  are  adopting  is  necessary  as 
it  better  matches  the  redesign  cycles  for 
vehicles  in  this  market  segment  and 
provides  the  time  necessary  for 
manufacturers  to  more  fully  utilize  a 
range  of  technologies  best  suited  for  this 
market  segment.  These  technologies  are 
projected  to  be  available  within  the  lead 
time  provided  under  the  Phase  2 
standards — i.e .,  by  MY  2027,  as 
discussed  in  Rl  A  Chapter  2.6.  These 
standards  will  require  a  relatively 
aggressive  implementation  schedule  of 
most  of  these  technologies  during  the 
program  phase- in. Heavy -dutypickups 
and  vans  will  need  to  have  a 
combination  of  many  individual 
technologies  to  achieve  these  standards. 
These  standards  are  projected  to  yield 
significant  emission  and  fuel 
consumption  reductions  without 
requiring  a  large  segment  transition  to 
strong  hybrids,  a  technology  that  while 
successful  in  light -duty passenger  cars, 
cross -overvehicles and  SUVs,  may 
impact  vehicle  work  capabilities521  and 
have  questionable  customer  acceptance 
in  a  large  portion  of  this  segment 
dedicated  to  towing.522  See  discussion 
above  and  in  Section  VI. D. 9. 

The  tables  above  show  that  many 
technologies  will  be  at  or  potentially 
approach  100  percent  adoption  rates 
according  to  the  analysis.  If  certain 
technologies  turn  out  to  be  not  well 
suited  for  certain  vehicle  models  or  less 
effective  that  projected,  other 
technology  pathways  will  be  needed. 


521  As  noted  earlier,  hybrid  batteries,  motors  and 
electronics  generally  add  weight  to  a  vehicle  and 
require  more  space  which  can  result  in  conflicts 
with  payload  weight  and  volume  objectives. 

522  Hybrid  electric  systems  are  not  sized  for 
situations  when  vehicles  are  required  to  do  trailer 
towing  where  the  combined  weight  of  vehicle  and 
trai  ler  is  2  to  4  ti  mes  that  of  the  veh  icle  alone. 
During  these  conditions,  the  hybrid  system  will 
have  reduced  effectiveness.  Sizing  the  system  for 
trailer  towing  is  prohibitive  with  respect  to  hybrid 
component  required  sizes  and  the  availability  of 
locations  to  place  larger  components  like  batteries. 


The  additional  lead  time  provided  by 
the  Phase  2  standards  reduces  these 
concerns  because  manufacturers  will 
have  more  flexibility  to  implement  their 
compliance  strategy  and  are  more  likely 
to  do  so  within  a  product  redesign  cycle 
necessary  for  many  new  technologies  to 
be  implemented. 

The  agencies  also  received  comments 
that  the  standards  should  be  based 
exclusively  on  theGHG  capabilities  of 
diesel  vehicles.  The  commenters  viewed 
the  separate  gasoline  and  diesel 
standards  as  preferential  treatment  of 
gasoline- powered  vehicles  which  have 
inherently  higher  GHGand  fuel 
consumption.  As  discussed  in  Section 
B.1 ,  the  agencies  are  maintaining  the 
separategasolineand  diesel  standards 
for  heavy  duty  pickups  and  vans.  As 
discussed  earlier,  diesel  engines  are 
fundamentally  more  efficient  than 
gasoline  engines  providing  the  same 
power  (even  gasoline  engines  with  the 
technologies  discussed  above)  while 
using  less  fuel.  However,  dieselization 
is  not  a  technology  path  the  agencies 
included  in  the  analysis  for  the  Phase  1 
rule  or  the  Phase  2  rules.  Gasoline- 
powered  vehicles  account  for  nearly 
half  of  the  heavy-dutypickup  and  van 
market  and  are  used  in  applications 
where  a  diesel  may  not  make  sense  from 
a  cost  or  consumer  choice  standpoint. 
Commenters  did  not  address  the  costs  of 
extensive  dieselization. 

More  stringent  standards,  including 
Alternative4,  could  result  in 
manufacturers  switching  from  gasoline 
engines  to  diesel  engines  in  certain 
challenging  segments.  While 
technologically  feasible,  EPA  remains 
concerned  that  this  pathway  could 
cause  a  distortion  in  consumer  choices 
and  significantly  increase  the  cost  of 
those  vehicles,  particularly  considering 
that  more  stringent  standards  are 
projected  to  require  penetration  of  some 
form  of  hybridization.  Also,  the  agencies 
did  not  consider  the  impact 
dieselization  would  have  on  lead-time, 
as  shifting  nearly  half  the  market  from 
gasoline  to  diesel  engines  would  require 
substantial  retooling  of  production. 
Commenters  also  did  not  account  for  the 
costs  or  address  the  feasibility  of  such 
retooling  in  the  lead  time  available 
under  either  Phase  2  or  Alternative  4.  In 
addition,  if  dieselization  occurs  by 
manufacturers  equipping  vehicles  with 
larger  diesel  engines  designed  for  broad 
coverage  of  applications  typical  of  this 
sector  rather  than  ltright-sized”engines, 
the  towing  capability  of  the  vehicles 
could  increase,  resulting  in  higher  work 
factors  for  the  vehicles,  higher  targets, 
and  reduced  program  benefits.  Bosch 
commented  that  holding  gasoline 
vehicles  to  the  same  GHG  standards  as 
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diesels  would  bring  the  costs  of 
compliance  with  all  emissions 
standards,  including  criteria  pollutant 
standards,  for  gasoline  vehicles  more  in 
line  with  diesels,  considering  the  costs 
of  complying  with  criteria  pollutant 
standards  are  much  higher  for  diesels 
compared  to  gasoline  vehicles.  In 
response,  EPA’s  Method  B  analysis 
shows  that  significantly  more  stringent 
gasoline  vehicle  GHG standards  may 
require  high  levels  of  hybridization 
which,  as  discussed  above,  may  not  be 
acceptable  for  this  market  segment. 
This,  in  turn,  could  lead  to 
dieselization,  as  manufacturers  would 
opt  to  phase  out  gasoline -fueled 
vehicles  rather  than  opt  for  widespread 
hybridization  of  their  product  offerings. 
EPA  continues  to  believe  that  it  is 
reasonable  to  adopt  Phase  2  standards 
that  continue  to  preserve  the 
opportunity  for  manufacturers  to 
produce  and  consumers  to  choose 
gasoline- powered  vehicles  in  this 
market  segment. 

Based  on  the  information  presented 
here  in  this  Method  B  analysis,  EPA 
believes  that  the  Phase  2  standards  the 
agencies  are  finalizing  are  appropriate 
within  the  meaning  of  CAA  section 
202(a)(1 ),  for  this  segment  for  the  model 
years  in  question.  EPA  believes  the 
standards  reflect  a  reasonable 
consideration  of  the  statutory  factors  of 
technology  effectiveness,  feasibility, 
cost,  lead  time,  and  safety  for  purposes 
of  CAA  sections  202(a)(1)  and  (2).  The 


standards  are  appropriately  technology - 
forcing,  predicated  on  performance  of 
technologies  not  only  currently 
deployed  but  those  which  reasonably 
can  be  developed  during  the  phase  in 
period.  EPA  has  indicated  how 
technologies  not  currently  deployed  in 
this  sector  can  be  reliably 
commercialized  in  the  lead  time 
provided  by  the  standard.  See  above  and 
RIA  Chapter  2.5  “Technology 
Application”  where  the  individual 
technologies  available  during  the  phase- 
in  are  described  in  detail.  Note  that 
advanced  technologies  I  ike  strong 
hybridization  will  require  several  years 
of  development  prior  to 
commercialization  to  meet  required 
reliability  and  durability  goals  in  this 
sector.  As  noted,  the  Method  B  analysis 
projects  that  the  additional  lead-time 
provided  by  the  Phase  2  standards 
allows  for  the  implement  C02 -reducing 
technologies  without  the  need  for 
significant  hybridization  and  at  a 
significantly  lower  cost  compared  to 
Alternative  4,  as  shown  in  the  tables 
above. 

EPA  has  also  carefully  considered  the 
costs  of  the  standards.  The  technologies 
associated  with  meeting  the  Phase  2 
standards  are  estimated  to  add  costs  to 
heavy -dutypickups  and  vans  as  shown 
in  Table  VI-31  for  the  flat  baseline. 
These  costs  are  the  average  fleet- wide 
incremental  vehicle  costs  relative  to  a 
vehicle  meeting  the  MY  2018  standard 
in  each  of  the  model  years  shown. 


Reductions  associated  with  these  costs 
and  technologies  are  considerable, 
estimated  at  a  16  percent  reduction  of 
fuel  consumption  and  C02eq  emissions 
from  the  MY  2018  baseline  for  gasoline 
and  diesel  engine  equipped  vehicles.523 
As  shown  by  the  analysis,  the  long-term 
cost  effectiveness  of  the  rule  is  similar 
to  that  of  the  Phase  1  HD  pickup  and 
van  standards  (found  by  the  agencies  to 
be  highly  cost  effective,  without 
consideration  of  payback),  and  also  falls 
within  the  range  of  the  cost 
effectiveness  for  Phase  2  standards  for 
the  other  HD  sectors.524  The  agencies 
have  already  found  costs  in  this  range 
to  be  cost  effective  (including  for  the 
heavy  duty  pickup  and  van  sector), 
independent  of  the  associated  fuel 
savings.  76  FR  57228.  EPA  reiterates 
that  finding  here.  Moreover,  the  cost  of 
controls  reflected  in  potential  increased 
vehicle  cost  will  be  fully  recovered  by 
the  operator  due  to  the  associated  fuel 
savings,  with  a  payback  period 
somewhere  in  the  third  year  of 
ownership,  as  shown  in  Section  IX. M  of 
this  Preamble.  The  rules5  projected 
benefits  far  exceed  costs  (see  1X.K),  and 
costs  are  actually  projected  to  be 
negative  when  fuel  savings  are 
considered. 

Consistent  with  EPA’s  authority 
under  42  U.S.C.  7521  (a)  and  based  on  its 
Method  B  analysis,  EPA  is  thus 
finalizing  the  Phase  2  standardsas 
proposed. 


Table  VI-31— HD  Pickups  and  Vans  Incremental  Technology  Costs  per  Vehicle  Final  Phase  2  Standards  vs. 

Flat  Baseline 


2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

NPRM  (2012$)  . 

$112 

$104 

$106 

$516 

$508 

$791 

$948 

$1,161 

$1,224 

$1,342 

FRM  (2013$)  . 

114 

105 

108 

524 

516 

804 

963 

1,180 

1,244 

1,364 

(2)  HD  Pickups  and  Vans  Industry 
Impacts  (Method  B) 

The  analysis  fleet  provides  a  starting 
point  for  estimating  the  extent  to  which 
manufacturers  might  add  fuel  -  saving 
(and,  therefore,  C02 -avoiding) 
technologies  under  various  regulatory 
alternatives,  including  the  no-action 
alternative  that  defines  a  baseline 
against  which  to  measure  estimated 
impacts  of  new  standards.  The  analysis 
fleet  is  a  forward- look ingproject ion  of 
production  of  new  HD  pickups  and 
vans,  holding  vehicle  characteristics 
(e.g.,  technology  content  and  fuel 
consumption  levels)  constant  at  model 
year  2014  levels,  and  adjusting 


523  See  Table  Vi-27. 

524  Analysis  using  the  MOVES  model  indicates 
that  the  cost  effectiveness  of  these  standards  is  $95 


production  volumes  based  on  recent 
DOE  and  commercially-available 
forecasts.  This  analysis  fleet  includes 
some  significant  changes  relative  to  the 
market  characterization  that  was  used  to 
develop  the  Phase  1  standards 
applicable  starting  in  model  year  2014; 
in  particular,  the  analysis  fleet  includes 
some  new  HD  vans  (e.g.,  Ford’s  Transit 
and  Fiat  Chrysler’s  Promaster)  that  are 
considerably  more  fuel-efficientthan 
HD  vans  these  manufacturers  have 
previously  produced  for  the  U.S. 
market. 

While  the  Phase  2  standards  are 
scheduled  to  begin  in  model  year  2021, 
the  requirements  they  define  are  likely 


per  ton  C02  eq  removed  in  MY  2030  (RIA  Table  7- 
31),  almost  identical  to  the  $90  per  ton  C02  eq 
removed  (MY  2030)  which  the  agencies  found  to  be 


to  influence  manufacturers’  planning 
decisions  several  years  in  advance.  This 
is  true  in  light-dutyplanning,  and  is 
accentuated  by  the  comparatively  long 
redesign  cycles  and  small  number  of 
models  and  platforms  offered  for  sale  in 
the  2b/3  market  segment.  Additionally, 
manufacturers  will  respond  to  the  cost 
and  efficacy  of  available  fuel 
consumption  improvements,  the  price 
of  fuel,  and  the  requirements  of  the 
Phase  1  standards  that  specify 
maximum  allowable  average  fuel 
consumption  and  GHG  levels  for  MY 
2014-MY  2018  HD  pickups  and  vans 
(the  final  standard  for  MY  2018  is  held 
constant  for  model  years  2019  and 


highly  cost  effective  for  these  same  vehicles  in 
Phase  1.  See  76  FR  57228. 
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2020).  The  forward-lookingnature  of 
product  plans  that  determine  which 
vehicle  models  will  be  offered  in  the 
model  years  affected  by  these  standards 
lead  to  additional  technology 
application  to  vehicles  in  the  analysis 
fleet  that  occurs  in  the  years  prior  to  the 
start  of  these  standards.  From  the 
industry  perspective,  this  means  that 
manufacturers  will  incur  costs  to 
comply  with  these  standards  in  the 
baseline  and  that  the  total  cost  of  the 
regulations  will  include  some  costs  that 
occur  prior  to  their  start,  and  represent 
incremental  changes  over  a  world  in 
which  manufacturers  will  have  already 
modified  their  vehicle  offerings 
compared  to  today. 

Table  VI-32— MY  2021  Method  B 
Baseline  Costs  for  Manufactur¬ 
ers  in  2b/3  Market  Segment  in 
the  Dynamic  Baseline,  or  Alter¬ 
native  1  b 


Manufacturer 

Average 

technology 

cost 

($) 

Total  cost 
increase 
($m) 

Fiat  Chrysler  . 

275 

27 

Daimler  . 

18 

0 

Ford  . 

258 

78 

General  Motors 

782 

191 

Nissan  . 

282 

3 

industry  . 

442 

300 

As  Table  VI-32  shows,  the  industry  as 
a  whole  is  expected  to  add  about  $440 
of  new  technology  to  each  new  vehicle 
model  by  2021  under  the  no-action 
alternative  defined  by  the  Phase  1 
standards.  Reflecting  differences  in 
projected  product  offerings  in  the 
analysis  fleet,  some  manufacturers 
(notably  Daimler)  are  significantly  less 
constrained  by  the  Phase  1  standards 
than  others  and  face  lower  cost 
increases  as  a  result.  General  Motors 
(GM)  shows  the  largest  increase  in 
average  vehicle  cost,  but  results  for 
GM’s  closest  competitors  (Ford  and  Fiat 
Chrysler)  do  not  include  the  costs  of 
their  recent  van  redesigns,  which  are 
already  present  in  the  analysis  fleet 
(discussed  in  greater  detail  below). 

The  above  results  reflect  the 
assumption  that  manufacturers  having 
achieved  compliance  with  standards 
might  act  as  if  buyers  are  willing  to  pay 
for  further  fuel  consumption 
improvements  that  “pay  back”  within  6 
months  (/.e.,  those  improvements  whose 
incremental  costs  are  exceeded  by 


525  NHTSA  generated  hundreds  of  outputs  related 
to  economic  and  environmental  impacts,  each 
available  technology,  and  the  costs  associated  with 
the  rule.  A  more  comprehensive  treatment  of  these 
outputs  appears  in  Chapter  10  of  the  RIA. 


savings  on  fuel  within  the  first  six 
months  of  ownership).  It  is  also  possible 
that  manufacturers  will  choose  not  to 
migrate  cost-effectivetechnologies  to 
the  2b/3  market  segment  from  similar 
vehicles  in  the  light-dutymarket. 
Resultant  technology  costs  in  model 
year  2021  results  for  the  no -act ion 
alternative,  summarized  in  Table  VI-33 
below,  are  quite  similar  to  those  shown 
above  for  the  6 -month  pay  back  period. 
Due  to  the  similarity  between  the  two 
baseline  characterizations,  results  in  the 
following  discussion  represent 
differences  relative  to  only  the  6-month 
payback  baseline. 

Table  VI-33— MY  2021  Method  B 
Baseline  Costs  for  HD  Pickups 
and  Vans  in  the  Flat  Baseline, 
or  Alternative  la 


Manufacturer 

Average 

technology 

cost 

w 

Total  cost 
increase 
($m) 

Fiat  Chrysler  . 

268 

27 

Daimler  . 

0 

0 

Ford  . 

248 

75 

General  Motors 

767 

188 

Nissan  . 

257 

3 

Industry  . 

431 

292 

The  results  below  represent  the 
impacts  of  several  regulatory 
alternatives,  including  those  defined  by 
the  Phase  2  standards,  as  incremental 
changes  over  the  baseline,  where  the 
baseline  is  defined  as  the  state  of  the 
world  in  the  absence  of  this  regulatory 
action  (but,  of  course,  including  the 
Phase  1  standards).  Large-scale, 
macroeconomic  conditions  like  fuel 
prices  are  constant  across  all 
alternatives,  including  the  baseline,  as 
are  the  fuel  economy  improvements 
under  the  no-actionalternative  defined 
by  the  Phase  1  rule  that  covers  model 
years  2014-2018  and  is  constant  from 
model  year  2018  through  2020.  In  the 
baseline  scenario,  the  Phase  1  standards 
are  assumed  to  remain  in  place  and  at 
2018  levels  throughout  the  analysis  (/.e. 
MY  2030).  The  only  difference  between 
the  definitions  of  the  alternatives  is  the 
stringency  of  these  standards  starting  in 
MY  2021  and  continuing  through  either 
MY  2025  or  MY  2027,  and  all  of  the 
differences  in  outcomes  across 
alternatives  are  attributable  to 
differences  in  the  standards. 

The  standards  vary  in  stringency 
across  regulatory  alternatives  (1-5),  but 


526  As  noted  above,  the  NHTSA  CAFE  model 
estimates  that  redesign  schedules  will  “straddle” 
model  year  2027,  the  latest  year  for  which  the 
agencies  are  increasing  the  stringency  of  fuel 
consumption  and  GHG  standards.  Considering  also 


as  discussed  above,  all  of  the  standards 
are  based  on  the  curve  developed  in  the 
Phase  1  standards  that  relate  fuel 
economy  and  GHG  emissions  to  a 
vehicle’s  work  factor.  The  alternatives 
considered  here  represent  different  rates 
of  annual  increase  in  the  curve  defined 
for  model  year  2018,  growing  from  a  0 
percent  annual  increase  (Alternative  1, 
the  baseline  or  “no -action ’’alternative) 
up  to  a  4  percent  annual  increase 
(Alternative  5).  Table  Vi-34  shows  a 
summary  525  of  outcomes  by  alternative 
incremental  to  the  baseline  (Alternative 
1b)  for  Model  Year  2030 526,  with  the 
exception  of  technology  penetration 
rates,  which  are  absolute. 

The  technologies  applied  as  inputs  to 
the  CAFE  model  (in  either  its  Method  B 
or  A  iterations)  have  been  grouped  (in 
most  cases)  to  give  readers  a  general 
sense  of  which  types  of  technology  are 
applied  more  frequently  than  others, 
and  are  more  likely  to  be  offered  in  new 
class  2b/3  vehicles  once  manufacturers 
are  fully  compliant  with  the  standards 
in  the  alternative.  Model  year  2030  was 
chosen  to  account  for  technology 
application  that  occurs  once  the 
standards  have  stabilized,  but 
manufacturers  are  still  redesigning 
products  to  achieve  compliance — 
generating  technology  costs  and  benefits 
in  those  model  years.  The  summaries  of 
technology  penetration  are  also 
intended  to  reflect  the  relationship 
between  technology  application  and 
cost  increases  across  the  alternatives. 
The  table  rows  present  the  degree  to 
which  specific  technologies  are 
predicted  to  be  present  in  new  class  2b 
and  class  3  vehicles  in  2030,  and 
correspond  to:  Variable  valve  timing 
(VVT)  and/or  variable  valve  lift  (VVL), 
cylinder  deactivation,  direct  injection, 
engine  turbocharging,  8-speedautomatic 
transmissions,  electric  power -steering 
and  accessory  improvements,  micro- 
hybridization  (which  reduces  engine 
idle,  but  does  not  assist  propulsion),  full 
hybridization  (integrated  starter 
generator  or  strong  hybrid  that  assists 
propulsion  and  recaptures  braking 
energy),  and  aerodynamic 
improvements  to  the  vehicle  shape.  In 
addition  to  the  technologies  in  the 
following  tables,  there  are  some  lower - 
complexity  technologies  that  have  high 
market  penetration  across  all  the 
alternatives  and  manufacturers;  low 
rolling- resistances  res,  low  friction 
lubricants,  and  reduced  engine  friction 
are  examples. 


that  today’s  analysis  estimates  some  earning  and 
application  of  “carried  forward”  compliance 
credits,  the  model  was  run  extending  the  analysis 
through  model  year  2030. 
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Table  VI-34— Summary  of  HD  Pickups  and  Vans  Alternatives’  Impact  on  Industry  Versus  the  Dynamic 

Baseline,  Alternative  1b;  Method  B 


Alternative 

2 

3 

4 

5 

Annual  Stringency  Increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 

Total  Stringency  Increase  . 

9.6% 

16.2% 

16.3% 

18.5% 

Average  Fuel  Economy  (miles  per  gallon) 


Required  . 

19.04 

20.57 

20.57 

21.14 

Achieved  . 

19.14 

20.61 

20.83 

21.27 

Average  Fuel  Consumption  (gallons/100  mi.) 


Required  . 

5.25 

4.86 

4.86 

4.73 

Achieved  . 

5.22 

4.85 

4.80 

4.70 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

495 

458 

458 

446 

Achieved  . 

491 

458 

453 

444 

Technology  Penetration  {%) 


VVT  and/or  WL  . 

46 

46 

46 

46 

Cylinder  Deac . 

29 

21 

21 

21 

Direct  Injection  . 

17 

25 

31 

32 

Turbocharging  . 

55 

63 

63 

63 

8-Speed  AT . 

67 

96 

96 

97 

EPS,  Accessories  . 

54 

80 

79 

79 

Stop  Start  . 

0 

0 

10 

13 

Hybridization3  . 

0 

8 

35 

51 

Aero,  improvements  . 

36 

78 

78 

78 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

239 

243 

325 

313 

CW  (%)  . 

3.7 

3.7 

5.0 

4.8 

Technology  Cost  (vs.  No-Action) 


Average  ($)b  . 

578 

1,348 

1,655 

2,080 

Total  ($m)c  . 

437 

1,019 

1,251 

1,572 

Payback  period  (m)c  . 

25 

31 

34 

38 

Notes: 

a  Includes  mild  hybrids  (ISG)  and  strong  HEVs. 
b  Values  used  in  Methods  A  &  B 

c  Values  used  in  Method  A,  calculated  using  a  3%  discount  rate. 


In  general,  as  stated  above,  the 
Method  B  model  projected  that  the 
standards  will  cause  manufacturers  to 
produce  HD  pickups  and  vans  that  are 
lighter,  more  aerodynamic,  and  more 
technologically  complex  across  all  the 
alternatives.  As  Table  Vl-34  shows, 
there  is  a  difference  between  the 
relatively  small  increases  in  required 
fuel  economy  and  average  incremental 
technology  cost  between  the 
alternatives,  suggesting  that  the 
challenge  of  improving  fuel 
consumption  and  C02  emissions 
accelerates  as  stringency  increases  (i.e., 
that  there  may  be  a  “knee”  in  the 
relationship  between  technology  cost 
and  reductions  in  fuel  consumption/ 
GHG  emissions). 

The  contrast  between  alternatives  3 
and  4  is  even  more  prominent,  with  an 


identical  required  fuel  economy 
improvement  projected  to  lead  to  price 
increases  greater  than  20  percent  based 
on  the  more  rapid  rate  of  increase  and 
shorter  time  span  of  Alternative  4, 
which  achieves  all  of  its  increases  by 
MY  2025  while  Alternative  3  continues 
to  increase  at  a  slower  rate  until  MY 
2027.  Despite  these  differences,  the 
increase  in  average  payback  period 
when  moving  from  Alternative  3  to 
Alternative  4  to  Alternative  5  is  fairly 
constant  at  around  an  additional  three 
months  for  each  jump  in  stringency. 

Manufacturers  offer  few  models, 
typically  only  a  pickup  truck  and/or  a 
cargo  van,  and  while  there  area  large 
number  of  variants  of  each  model,  the 
degree  of  component  sharing  across  the 
variants  can  make  diversified 
technology  application  either 


economically  impractical  or  impossible. 
This  forces  manufacturers  to  apply  some 
technologies  more  broadly  in  order  to 
achieve  compliance  than  they  might  do 
in  other  market  segments  (passenger 
cars,  for  example).  This  difference 
between  broad  and  narrow 
application — where  some  technologies 
must  be  applied  to  entire  platforms, 
while  some  can  be  applied  to  individual 
model  variants — also  explains  why 
certain  technology  penetration  rates 
decrease  between  alternatives  of 
increasing  stringency  (cylinder 
deactivation  or  mass  reductions  in  Table 
Vl-34,  for  example).  For  those  cases, 
narrowly  applying  a  more  advanced 
(and  costly)  technology  can  be  a  more 
cost  effective  path  to  compliance  and 
lead  to  reductions  in  the  amount  of 
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lower-complexitytechnology  that  is 
applied. 

As  noted  in  Section  E.1  above,  one 
driver  of  the  change  in  technology  cost 
between  Alternative  3  and  Alternative  4 
in  the  Method  B  analysis  is  the  amount 
of  hybridization  projected  to  result  from 
the  implementation  of  the  standards. 
While  only  about  5  percent  full 
hybridization  (defined  as  either 
integrated  starter -generatoror  strong 
hybrid)  is  expected  to  be  needed  to 
comply  with  Alternative  3,  the  higher 
rate  of  increase  and  compressed 
schedule  moving  from  Alternative  3  to 


Alternative  4  is  enough  to  increase  the 
percentage  of  the  fleet  adopting  full 
hybridization  by  a  factor  of  two.  To  the 
extent  that  manufacturers  are  concerned 
about  introducing  hybrid  vehicles  in  the 
2b  and  3  market,  it  is  worth  noting  that 
new  vehicles  subject  to  Alternative  3 
achieve  the  same  fuel  economy  as  new 
vehicle  subject  to  Alternative  4  by  2030, 
with  less  full  hybridization  projected 
under  this  Method  B  analysis  as  being 
needed  to  achieve  the  improvement. 

The  alternatives  also  lead  to 
important  differences  in  outcomes  at  the 
manufacturer  level,  both  from  the 


industry  average  and  from  each  other. 
General  Motors,  Ford,  and  Fiat  Chrysler, 
are  expected  to  have  approximately  95 
percent  of  the  2b/3  new  vehicle  market 
during  the  years  that  these  standards  are 
being  phased  in.  Due  to  their 
importance  to  this  market  and  the 
similarities  between  their  model 
offerings,  these  three  manufacturers  are 
discussed  together  and  a  summary  of 
the  way  each  is  impacted  by  the 
standards  appears  below  in  Table  VI-35, 
Table  VI-36  and  Table  VI-37  for 
General  Motors,  Ford,  and  Fiat  Chrysler, 
respectively. 


Table  VI-35— Summary  of  Impacts  on  General  Motors  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the 

Dynamic  Baseline,  Alternative  1b 


Alternative 

2 

3 

4 

5 

Annual  Stringency  increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 

Average  Fuel  Economy  (miles  per  gallon 

Required  . 

18.38 

19.96 

20 

20.53 

Achieved  . 

18.43 

19.95 

20.24 

20.51 

Average  Fuel  Consumption  (galions/100  mi.) 


Required  . 

5.44 

5.01 

5 

4.87 

Achieved  . 

5.42 

5.01 

4.94 

4.87 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

507 

467 

467 

455 

Achieved  . 

505 

468 

461 

455 

Technology  Penetration  {%) 


WT  and/or  WL  . 

64 

64 

64 

64 

Cylinder  Deac . 

47 

47 

47 

47 

Direct  injection  . 

18 

18 

36 

36 

Turbocharging  . 

53 

53 

53 

53 

8-Speed  AT . 

36 

100 

100 

100 

EPS,  Accessories  . 

100 

100 

100 

100 

Stop  Start  . 

0 

0 

2 

0 

Hybridization  . 

0 

19 

79 

100 

Aero.  Improvements  . 

100 

100 

100 

100 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

325 

161 

158 

164 

CW  (%)  . 

5.3 

2.6 

2.6 

2.7 

Technology  Cost  (vs.  No-Action) 


Average  ($)a  . 

785 

1,706 

2,244 

2,736 

Total  ($m,  undiscounted) b  . 

214 

465 

611 

746 

Notes: 

a  Values  used  in  Methods  A  &  B. 

b  Values  used  in  Method  A,  calculated  at  a  3%  discount  rate. 


Table  VI-36— Summary  of  Impacts  on  Ford  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the  Dynamic 

Baseline,  Alternative  1b 


Alternative 

2 

3 

4 

5 

Annual  Stringency  increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 
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Table  VI-36— Summary  of  Impacts  on  Ford  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the  Dynamic 

Baseline,  Alternative  1  b— Continued 


Alternative 


2  3  4  5 


Average  Fuel  Economy  (miles  per  gallon 

Required  . 

19.42 

20.96 

20.92 

21.51 

Achieved  . 

19.5 

21.04 

21.28 

21.8 

Average  Fuel  Consumption  (gaiions/100  mi.) 


Required  . 

5.15 

4.77 

4.78 

4.65 

Achieved  . 

5.13 

4.75 

4.70 

4.59 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

485 

449 

450 

438 

Achieved  . 

482 

447 

443 

433 

Technology  Penetration  {%) 


VVT  and/or  WL  . 

34 

34 

34 

34 

Cylinder  Deac . 

18 

0 

0 

0 

Direct  injection  . 

16 

34 

34 

34 

Turbocharging  . 

51 

69 

69 

69 

8-Speed  AT . 

100 

100 

100 

100 

EPS,  Accessories  . 

41 

62 

59 

59 

Stop  Start  . 

0 

0 

20 

29 

Hybridization  . 

0 

2 

14 

30 

Aero.  Improvements  . 

0 

59 

59 

59 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

CW(%)  . 

210 

3.2 

202 

3 

379 

5.7 

356 

5.3 

Technology  Cost  (vs.  No-Action) 

Average  ($)a  . 

506 

1,110 

1,353 

1,801 

Total  ($m,  undiscounted) b  . 

170 

372 

454 

604 

Notes: 

a  Values  used  in  Methods  A  &  B. 

b  Values  used  in  Method  A,  calculated  at  a  3%  discount  rate. 


Table  VI-37— Summary  of  Impacts  on  Fiat  Chrysler  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the 

Dynamic  Baseline,  Alternative  1b 


Alternative 

2 

3 

4 

5 

Annual  Stringency  Increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 

Average  Fuel  Economy  (miles  per  gallon) 


Required  . 

18.73 

20.08 

20.12 

20.70 

Achieved  . 

18.83 

20.06 

20.10 

20.70 

Average  Fuel  Consumption  (galions/100  mi.) 


Required  . 

5.34 

4.98 

4.97 

4.83 

Achieved  . 

5.31 

4.99 

4.97 

4.83 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

515 

480 

479 

466 

Achieved  . 

512 

481 

480 

467 

Technology  Penetration  {%) 


WT  and/or  WL  . 

40 

40 

40 

40 

Cylinder  Deac . 

23 

23 

23 

23 

Direct  injection  . 

17 

17 

17 

17 

Turbocharging  . 

74 

74 

74 

74 

8-Speed  AT . 

65 

88 

88 

88 

EPS,  Accessories  . 

0 

100 

100 

100 
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Table  VI-37— Summary  of  Impacts  on  Fiat  Chrysler  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the 

Dynamic  Baseline,  Alternative  1b— Continued 


Alternative 

2 

3 

4 

5 

Stop-Start  . 

0 

0 

0 

0 

Hybridization  . 

0 

3 

3 

10 

Aero.  Improvements  . 

0 

100 

100 

100 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

CW(%)  . 

196 

2.8 

649 

9.1 

648 

9.1 

617 

8.7 

Technology  Cost  (vs.  No-Action) 

Average  ($) a  . 

434 

1,469 

1,486 

1,700 

Total  ($m,  undiscounted)  b  . 

48 

163 

164 

188 

Notes: 

a  Values  used  in  Methods  A  &  B. 

b  Values  used  in  Method  A,  calculated  at  a  3%  discount  rate. 


The  fuel  consumption  and  GHG 
standards  require  manufacturers  to 
achieve  an  average  level  of  compliance, 
represented  by  asales-weightedaverage 
across  the  specific  targets  of  all  vehicles 
offered  for  sale  in  a  given  model  year, 
such  that  each  manufacturer  will  have 
a  unique  required  consumption/ 
emissions  level  determined  by  the 
composition  of  its  fleet,  as  illustrated 
above.  However,  there  are  more 
interesting  differences  than  the  small 
differences  in  required  fuel  economy 
levels  among  manufacturers.  In 
particular,  the  average  incremental 
technology  cost  increases  with  the 
stringency  of  the  alternative  for  each 
manufacturer,  but  the  size  of  the  cost 
increase  from  one  alternative  to  the  next 
varies  among  them,  with  General  Motors 
showing  considerably  larger  increases  in 
cost  moving  from  Alternative  3  to 
Alternative  4,  than  from  either 
Alternative  2  to  Alternative  3  or 
Alternative  4  to  Alternative  5.  Ford  is 
estimated  to  have  more  uniform  cost 
increases  from  each  alternative  to  the 
next,  in  increasing  stringency,  though 
still  benefits  from  the  reduced  pace  and 
longer  period  of  increase  associated 
with  Alternative  3  compared  to 
Alternative  4. 

The  Method  B  simulation  results 
show  all  three  manufacturers  facing  cost 
increases  when  the  stringency  of  the 
standards  move  from  2.5  percent  annual 
increases  over  the  period  from  MY 
2021-2027  to  3.5  percent  annual 
increases  from  MY  2021-2025,  but 
General  Motors  has  the  largest  at  75 
percent  more  than  the  industry  average 
price  increase  for  Alternative4.  GM  also 
faces  higher  cost  increases  in 
Alternative  2  about  50  percent  more 
than  either  Ford  or  Fiat  Chrysler.  And 
for  the  most  stringent  alternative 
considered,  EPA  estimates  that  General 


Motors  will  face  average  cost  increases 
of  more  than  $2,700,  in  addition  to  the 
more  than  $700  increase  in  the 
baseline — approaching  nearly  $3,500 
per  vehicle  over  today’s  prices. 

Technology  choices  also  differ  by 
manufacturer,  and  some  of  those 
decisions  are  directly  responsible  for  the 
largest  cost  discrepancies.  For  example, 
in  this  Method  B  analysis,  GM  is 
estimated  to  engage  in  the  least  amount 
of  mass  reduction  among  the  Big  3  after 
Phase  1,  and  much  less  than  Fiat 
Chrysler,  but  reduces  average  vehicle 
mass  by  over  300  lbs.  in  the  baseline — 
suggesting  that  some  of  G M’s  easiest 
Phase  1  compliance  opportunities  can 
be  found  in  lightweighting  technologies. 
Similarly,  Fiat  Chrysler  is  projected  to 
apply  less  hybridization  than  the  others, 
and  much  less  than  General  Motors, 
which  is  simulated  in  Alternative  4  to 
have  full  hybrids  (either  integrated 
starter  generator  or  complete  hybrid 
system)  on  all  of  its  fleet  by  2030,  nearly 
20  percent  of  which  will  be  strong 
hybrids,  and  the  strong  hybrid  share 
decreases  to  about  18  percent  in 
Alternative  5,  assome  lower  level 
technologies  are  applied  more  broadly. 
Because  the  analysis  appl  ies  the  same 
technology  inputs  and  the  same  logic  for 
selecting  among  available  opportunities 
to  apply  technology,  the  unique 
situation  of  each  manufacturer 
determined  which  technology  path  is 
projected  as  the  most  cost-effective. 

In  order  to  understand  the  differences 
in  incremental  technology  costs  and  fuel 
economy  achievement  across 
manufacturers  in  this  market  segment,  it 
is  important  to  understand  the 
differences  in  their  starting  position 
relative  to  these  standards.  One 
important  factor,  made  more  obvious  in 
the  following  figures,  is  the  difference 
between  the  fuel  economy  and 


performance  of  the  recently  redesigned 
vans  offered  by  Fiat  Chrysler  and  Ford 
(the  Promaster  and  Transit, 
respectively),  and  the  more 
traditionally-styledvans  that  continue 
to  be  offered  by  General  Motors  (the 
Express/Savannah).  In  MY  2014,  Ford 
began  the  phase- outof  the  Econoline 
van  platform,  moving  those  volumes  to 
the  Euro-styleTransit  vans  (discussed  in 
more  detail  in  Section  V1.D.2).  The 
Transit  platform  represents  a  significant 
improvement  over  the  existing 
Econoline  platform  from  the  perspective 
of  fuel  economy,  and  for  the  purpose  of 
complying  with  the  standards,  the 
relationship  between  the  Transit’s  work 
factor  and  fuel  economy  is  a  more 
favorable  one  than  the  Econoiine  vans  it 
replaces.  Since  the  redesign  of  van 
offerings  from  both  Fiat  Chrysler  and 
Ford  occur  in  (or  prior  to)  the  2014 
model  year,  the  costs,  fuel  consumption 
improvements,  and  reductions  of 
vehicle  mass  associated  with  those 
redesigns  are  included  in  the  analysis 
fleet,  meaning  they  are  not  carried 
forward  as  part  of  the  compliance 
modeling  exercise.  By  contrast,  General 
Motors  is  simulated  to  redesign  their 
van  offerings  after  2014,  such  that  there 
is  a  greater  potential  for  these  vehicles 
to  incur  additional  costs  attributable  to 
new  standards,  unlike  the  costs 
associated  with  the  recent  redesigns  of 
their  competitors.  The  inclusion  of  these 
new  Ford  and  Fiat  Chrysler  products  in 
the  analysis  fleet  is  the  primary  driver 
of  the  cost  discrepancy  between  GM  and 
its  competitors  in  both  the  baseline  and 
Alternative  2  in  this  Method  B  analysis, 
when  Ford  and  Fiat  Chrysler  have  to 
apply  considerably  less  technology  to 
achieve  compliance. 

The  remaining  5  percent  of  the  2b/3 
market  is  attributed  to  two 
manufacturers,  Daimler  and  Nissan, 
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which,  unlike  the  other  manufacturers 
in  this  market  segment,  only  produce 
vans.  The  vans  offered  by  both 
manufacturerscurrently  utilize  two 
engines  and  two  transmissions, 
although  both  Nissan  engines  are 
gasoline  engines  and  both  Daimler 
engines  are  diesels.  Despite  the  logical 
grouping,  these  two  manufacturersare 


projected  to  be  impacted  much 
differently  by  these  standards.  For  the 
least  stringent  alternative  considered, 
Daimler  is  projected  to  add  no 
technology  and  incurs  no  incremental 
cost  in  order  to  comply  with  the 
standards.  At  stringency  increases 
greater  than  or  equal  to  3.5  percent  per 
year,  Daimler  only  really  improves  some 


of  their  transmissions  and  improves  the 
electrical  accessories  of  its  Sprinter 
vans.  By  contrast,  Nissan’s  starting 
position  is  much  weaker  and  their 
compliance  costs  closer  to  the  industry 
average  in  Table  VI-34.  This  difference 
could  increase  if  the  analysis  fleet 
supporting  the  final  rule  includes 
forthcoming  Nissan  HD  pickups. 


Table  VI-38— Summary  of  Impacts  on  Daimler  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the  Dynamic 

Baseline,  Alternative  lb 


Alternative 

2 

3 

4 

5 

Annual  Stringency  Increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 

Average  Fuel  Economy  (miles  per  gallon 

Required  . 

23.36 

25.19 

25.25 

25.91 

Achieved  . 

25.23 

25.79 

25.79 

26.53 

Average  Fuel  Consumption  (gal!ons/100  mi.) 


Required  . 

4.28 

3.97 

3.96 

3.86 

Achieved  . 

3.96 

3.88 

3.88 

3.77 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

436 

404 

404 

393 

Achieved  . 

404 

395 

395 

384 

Technology  Penetration  {%) 


WT  and/or  WL  . 

0 

0 

0 

0 

Cylinder  Deac . 

0 

0 

0 

0 

Direct  injection  . 

0 

0 

0 

0 

Turbocharging  . 

44 

44 

44 

44 

8-Speed  AT . 

0 

44 

44 

100 

EPS,  Accessories  . 

0 

0 

0 

0 

Stop-Start  . 

0 

0 

0 

0 

Hybridization  . 

0 

0 

0 

0 

Aero,  improvements  . 

0 

0 

0 

0 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

0 

0 

0 

0 

CW(%)  . 

0 

0 

0 

0 

Technology  Cost  (vs.  No-Action) 


Average  ($)  a  . 

0 

165 

165 

374 

Total  ($m,  undiscounted)  b  . 

0 

4 

4 

9 

Notes: 

a  Values  used  in  Methods  A  &  B. 

b  Values  used  in  Method  A,  calculated  at  a  3%  discount  rate. 


Table  VI-39— Summary  of  Impacts  on  Nissan  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the  Dynamic 

Baseline,  Alternative  1b 


Alternative 

2 

3 

4 

5 

Annual  Stringency  increase  . 

2.0%/y 

2.5%/y 

3.5%/y 

4.0%/y 

Stringency  Increase  Through  MY  . 

2025 

2027 

2025 

2025 

Average  Fuel  Economy  (miles  per  gallon) 


Required  . 

19.64 

21 

.19 

20.92 

21.46 

Achieved  . 

19.84 

21 

.17 

21.19 

21.51 

Average  Fuel  Consumption  (gallons/100  mi.) 

Required  .  I  5.09  I  44.72  I  4.78  I  466 
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Table  VI-39— Summary  of  Impacts  on  Nissan  by  2030  in  the  HD  Pickup  and  Van  Market  Versus  the  Dynamic 

Baseline,  Alternative  1  b— Continued 


Alternative 

2 

3 

4 

5 

Achieved  . 

5.04 

4.72 

4.72 

4.65 

Average  Greenhouse  Gas  Emissions  (g/mi) 


Required  . 

452 

419 

425 

414 

Achieved  . 

448 

419 

419 

413 

Technology  Penetration  {%) 


VVT  and/or  WL  . 

100 

100 

100 

100 

Cylinder  Deac . 

49 

49 

49 

49 

Direct  Injection  . 

51 

51 

51 

100 

Turbocharging  . 

51 

51 

51 

50 

8-Speed  AT . 

0 

51 

51 

51 

EPS,  Accessories  . 

0 

100 

100 

100 

Stop-Start  . 

0 

0 

0 

0 

Hybridization  . 

0 

0 

0 

28 

Aero.  Improvements  . 

0 

100 

100 

100 

Mass  Reduction  (vs.  No-Action) 


CW  (lb.)  . 

CW  (%)  . 

0 

0 

0 

0 

307 

5 

303 

4.9 

Technology  Cost  (vs.  No-Action) 

Average  ($)a  . 

378 

1,150 

1,347 

1,935 

Total  ($m,  undiscounted) b  . 

5 

15.1 

17.7 

25.4 

Notes: 

a  Values  used  in  Methods  A  &  B. 

b  Values  used  in  Method  A,  calculated  at  a  3%  discount  rate. 


As  Table  VI-38  and  Table  VI-39 
show,  Nissan  is  projected  to  apply  more 
technology  than  Daimler  in  the  less 
stringent  alternatives  and  significantly 
more  technology  with  increasing 
stringency.  The  Euro-styleSprinter  vans 
that  comprise  all  of  Daimler’s  model 
offerings  in  this  segment  put  Daimler  in 
a  favorable  position.  However,  those 
vans  are  already  advanced — containing 
downsized  diesel  engines  and  advanced 
aerodynamic  profiles.  Much  like  the 
Ford  Transit  vans,  the  recent 
improvements  to  the  Sprinter  vans 
occurred  outside  the  scope  of  the 
compliance  modeling  so  the  costs  of  the 
improvements  are  not  captured  in  the 
analysis. 

Although  Daimler’s  required  fuel 
economy  level  is  much  higher  than 
Nissan’s  (in  miles  per  gallon),  Nissan 
starts  from  a  much  weaker  position  than 
Daimler  and  must  incorporate 
additional  engine,  transmission, 
platform  -  leveltech nolog ies  (e.g.,  mass 
reduction  and  aerodynamic 
improvements)  in  order  to  achieve 
compliance,  in  fact,  more  than  25 
percent  of  N  issan’s  van  offerings  are 
projected  to  contain  integrated  starter 
generators  by  2030  in  Alternative  5. 

While  the  model  does  not  allow  sales 
volumes  for  any  manufacturer  (or 
model)  to  vary  across  regulatory 


alternatives  in  the  analysis,  it  is 
conceivable  that  under  the  most 
stringent  alternatives  individual 
manufacturers  could  lose  market  share 
to  their  competitors  if  the  prices  of  their 
new  vehicles  rise  more  than  the 
industry  average  without  compensating 
fuel  savings  and/or  changes  to  other 
features. 

F.  Compliance  and  Flexibility  for  HD 
Pickup  and  Van  Standards 

(1)  Averaging,  Banking,  and  Trading 

The  Phase  1  program  established 
substantial  flexibility  in  how 
manufacturers  can  choose  to  implement 
EPA  and  NHTSA  standards  while 
preserving  the  benefits  for  the 
environment  and  for  energy 
consumption  and  security.  Primary 
among  these  flexibilities  are  the  gradual 
phase-  inscheduie,  and  the  corporate 
fleet  average  approach  which 
encompasses  averaging,  banking  and 
trading  described  below.  See  Section 
1V.A.  of  the  Phase  1  Preamble  (76  FR 
57238)  for  additional  discussion  of  the 
Phase  1  averaging,  banking,  and  trading 
and  Section  IV.A  (3)  of  the  Phase  1 
Preamble  (76  FR  57243)  for  a  discussion 
of  the  credit  calculation  methodology. 

Manufacturers  in  this  category 
typically  offer  gasoline  and  diesel 


versions  of  HD  pickup  and  van  vehicle 
models.  The  agencies  established 
chassis- based  Phase  1  standards  that  are 
equivalent  in  terms  of  stringency  for 
gasoline  and  diesel  vehicles  and  are 
continuing  this  same  approach  to 
stringency  for  Phase  2.  In  Phase  1,  the 
agencies  established  that  HD  pickups 
and  vans  are  treated  as  one  large 
averaging  set  that  includes  both  gasoline 
and  diesel  vehicles527  and  the  agencies 
will  maintain  this  averaging  set 
approach  for  Phase  2,  as  discussed 
above  in  Section  VLB. 

As  explained  in  Section  l!.C.(3)of  the 
Phase  1  Preamble  (76  FR  57167),  and  in 
Section  VLB  (3)  above,  the  program  is 
structured  so  that  final  compliance  is 
determined  at  the  end  of  each  model 
year,  when  production  for  the  model 
year  is  complete.  At  that  point,  each 
manufacturer  calculates  production - 
weighted  fleet  average  C02  emission 
and  fuel  consumption  rates  along  with 
its  production  -  weightedfleet  average 
standard.  Under  this  approach,  a 
manufacturer’s  HD  pickup  and  van  fleet 
that  achieves  a  fleet  average  C02  or  fuel 
consumption  level  better  than  its 


527  See  40  CFR  1037.104(d)  and  the  proposed  40 
CFR  86.1 81 9-1 4(d).  Credits  may  not  be  transferred 
or  traded  between  this  vehicle  averaging  set  and 
loose  engines  or  other  heavy -dutycategor ies,  as 
discussed  in  Section  I. 
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standard  will  be  allowed  to  generate 
credits.  Conversely,  if  the  fleet  average 
C02  or  fuel  consumption  level  does  not 
meet  its  standard,  the  fleet  will  incur 
debits  (also  referred  to  as  a  shortfall). 

A  manufacturer  whose  fleet  generates 
credits  in  a  given  model  year  will  have 
several  options  for  using  those  credits  to 
offset  emissions  from  other  HD  pickups 
and  vans.  These  options  include  credit 
carry  -  back,cred  it  carry  -  forward, and 
credit  trading  within  the  HD  pickup  and 
van  averaging  set.  These  types  of  credit 
provisions  also  exist  in  the  light-duty 
2012-2016  and  2017-2025  MY  vehicle 
rules,  as  well  as  many  other  mobile 
source  standards  issued  by  EPA  under 
the  CAA.  The  manufacturer  will  be  able 
to  carry  back  credits  to  offset  a  deficit 
that  had  accrued  in  a  prior  model  year 
and  was  subsequently  carried  over  to 
the  current  model  year,  with  a 
limitation  on  the  carry -backof  credits  to 
three  model  years.  After  satisfying  any 
need  to  offset  p  re -existing  deficits,  a 
manufacturer  may  bank  remaining 
credits  for  use  in  future  years,  with  a 
limitation  on  the  carry -forward  of 
credits  to  five  model  years.  Averaging 
vehicle  credits  with  engine  credits  or 
between  vehicle  weight  classes  is  not 
allowed,  as  discussed  in  Section  I.  The 
agencies  did  not  propose  and  are  not 
adopting  any  changes  to  any  of  these 
provisions  for  the  Phase  2  program. 

While  the  agencies  proposed  to  retain 
5  year  carry -for  ward  of  credits  for  all  HD 
sectors,  the  agencies  requested  comment 
on  the  merits  of  a  temporary  credit 
carry -forward period  of  longer  than  5 
years  for  HD  pickups  and  vans,  allowing 
Phase  1  credits  generated  in  MYs  2014- 
2019  to  be  used  through  MY  2027.  80 
FR  40388.  The  agencies  received  several 
comments  regarding  credit  carry¬ 
forward.  AAPC  commented  that 
manufacturers  should  be  allowed  to 
carry -forwardcred its  indefinitely  until 
they  are  used  to  offset  a  deficit.  AAPC 
commented  that  longer  credit  life  batter 
aligns  with  the  longer  redesign  cycles 
and  the  smaller  production  volumes  for 
HD  vehicles  compared  to  light-duty 
vehicles.  AAPC  also  commented  that 
longer  credit  life  would  motivate  earlier 
introduction  of  technology  and  lower 
compliance  costs,  while  not  changing 
the  overall  effectiveness  of  the  program. 
Nissan  and  Daimler  commented  in 
support  of  a  one-timecredit  carry¬ 
forward  that  would  allow  Phase  1 
credits  to  be  used  through  MY  2027. 

The  UAW  also  generally  supported 
extended  credit  carry -forward. The 
agencies  also  received  comments  from 
CARB  that  the  agencies  should  not 
allow  Phase  1  credits  to  be  carried 
forward  into  Phase  2.  CARB  commented 
that  Phase  1  credits  should  be  limited  to 


a  three  year  carry- for wardor  MY  2020 
whichever  is  sooner.  CARB  is  concerned 
that  Phase  1  credits  may  reduce  the 
efficacy  of  the  Phase  2  program  and 
delay  technology  development  progress. 

As  noted  above,  the  agencies  are 
retaining  the  5  year  credit  carry-forward 
provisions  as  proposed  for  HD  pickups 
and  vans.  As  discussed  in  Section  VI. C., 
the  agencies  believe  that  the  standards 
are  feasible  without  extending  the  credit 
carry -forwardprovisions.  The  agencies 
continue  to  believe  that  credit  carry¬ 
forward  provides  important  flexibility  to 
manufacturer  especially  in  transitioning 
to  more  stringent  standards  and 
restricting  the  provision  could  be 
disruptive  to  manufacturer  product 
plans.  However,  the  agencies 
understand  CARB’s  concerns  regarding 
Phase  1  credits  being  used  to  postpone 
technology  progress  if  some 
manufacturers  were  to  accumulate  large 
credit  banks  under  Phase  1.  Large  banks 
of  Phase  1  credits  combined  with 
unlimited  credit-forwardcould  have  the 
unintended  effect  of  allowing  some 
manufacturers  to  delay  the  application 
of  Phase  2  technologies.  The  5  year 
credit  carry -forward preserves  needed 
flexibility  for  transitioning  to  more 
stringent  Phase  2  standards  while  also 
helping  to  address  concerns  regarding 
delaying  the  introduction  of  technology 
in  Phase  2  for  HD  pickups  and  vans.  As 
discussed  in  Section  i.C.(1)(b)(i),  the 
agencies  are  extending  credit  life  for 
certain  vocational  vehicle  subcategories 
during  the  transition  to  the  Phase  2 
standards.  We  are  doing  this  for  two 
reasons.  First,  some  manufacturers  in 
these  in  categories  do  not  have 
diversified  production,  which  limits  the 
extent  to  which  they  can  use  ABT. 
Second,  the  Phase  1  program  offer  little 
opportunity  for  manufacturers  to  build 
up  their  credit  balances.  Neither  of  these 
reasons  apply  for  HD  pickups  and  vans. 

As  discussed  in  Section  VI.B.4.,  EPA 
and  NHTSA  are  changing  the  HD 
pickup  and  van  useful  life  for  GHG 
emissions  and  fuel  consumption  from 
the  current  11  years/1 20,000  miles  to  15 
years/ 150,000  miles  to  make  the  useful 
life  for  GHG  emissions  consistent  with 
the  useful  life  of  criteria  pollutants 
recently  updated  in  the  Tier  3  rule.  As 
shown  in  the  Equation  VI. 1  credits 
calculation  formula  below,  established 
by  the  Phase  1  rule,  useful  life  in  miles 
is  a  multiplicative  factor  included  in  the 
calculation  of  C02  and  fuel 
consumption  credits.  In  order  to  ensure 
banked  credits  maintain  their  value  in 
the  transition  from  Phase  1  to  Phase  2, 
NHTSA  and  EPA  proposed  and  are 
finalizing  an  adjustment  factor  of  1 .25 
(/.e.,  150,000  +  120,000)  for  credits  that 
are  carried  forward  from  Phase  1  to  the 


MY  2021  and  later  Phase  2  standards. 
Without  this  adjustment  factor,  the 
change  in  useful  life  would  effectively 
result  in  a  discount  of  banked  credits 
that  are  carried  forward  from  Phase  1  to 
Phase  2,  which  is  not  the  intent  of  the 
change  in  the  useful  life.  Consider,  for 
example,  a  vehicle  configuration  with 
annual  sales  of  1 ,000  vehicles  that  was 
10  g/mile  below  the  standard.  Under 
Phase  1,  those  vehicles  would  generate 
1,200  Mg  of  credit  (10  x  1,000  x  120,000 
-  1 ,000,000).  Under  Phase  2,  the  same 
vehicles  would  generate  1,500  Mg  of 
credit  (10  x  1,000  x  150,000- 
1 ,000,000).  The  agencies  do  not  believe 
that  this  adjustment  results  in  a  loss  of 
program  benefits  because  there  is  little 
or  no  deterioration  anticipated  for  C02 
emissions  and  fuel  consumption  over 
the  life  of  the  vehicles.  Also,  as 
described  in  the  standards  and 
feasibility  sections  above,  the  carry¬ 
forward  of  credits  is  an  integral  part  of 
the  program,  helping  to  smoothing  the 
transition  to  the  new  Phase  2  standards. 
The  agencies  believe  that  effectively 
discounting  carry -forwardcred  its  from 
Phase  1  to  Phase  2  is  unnecessary  and 
could  negatively  impact  the  feasibility 
of  the  Phase  2  standards. 

Equation  VI. 1  Total  Model  Year  Credit 
(Debit)  Calculation 

C02  Credits  (Mg)  =  [(C02  Std  ¥  C02  Act) 
x  Volume  x  UL]  -1,000,000 
Fuel  Consumption  Credits  (gallons)  = 
(FC  Std  ¥  FC  Act)  x  Volume  x  UL  x 
100 
Where: 

C02  Std  =  Fleet  average  C02  standard  (g/mi) 
FC  Std  =  Fleet  average  fuel  consumption 
standard  (gal/100  mile) 

C02  Act  =  Fleet  average  actual  C02  value  (g / 
mi) 

FC  Act  =  Fleet  average  actual  fuel 
consumption  value  (gal/100  mile) 
Volume  =  the  total  production  of  vehicles  in 
the  regulatory  category 
UL  =  the  useful  life  for  the  regulatory 
category  (miles) 

Manufacturers  provided  comments  in 
support  of  applying  the  adjustment 
factor  discussed  above.  CARB 
recommended  not  including  the 
adjustment  factor.  CARB  commented 
that  the  adjustment  would  take  benefits 
achieved  under  the  Phase  1  program 
and  allow  them  to  be  used  to  reduce  the 
potential  benefits  of  Phase  2  standards. 
The  agencies  do  not  view  the  1 .25 
adjustment  as  reducing  the  benefits  of 
the  program  because  the  adjustment  to 
the  Phase  1  credits  is  completely  offset 
by  the  increase  in  the  useful  life  used  in 
the  Phase  2  credits  calculation  shown 
above.  In  other  words,  when  the  Phase 
1  credits  are  used  in  Phase  2,  1 .25  times 
more  credits  will  be  needed  to  cover  a 
deficit  than  would  be  needed  under 


EPA-1 9-01 26-A-001 337 


ED  001620  00002750-00340 


EPA-HQ-201 8-002121  Production  Set  #2 


73818  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


Phase  1 .  The  agencies  continue  to 
believe  this  is  a  reasonable  and  indeed, 
necessary,  way  to  address  the  change  in 
useful  life  as  it  applies  to  the  credits 
calculations. 

(2)  Advanced  Technology  Credits 

The  Phase  1  program  included  on  an 
interim  basis  advanced  technology 
credits  for  MYs  2014  and  later  in  the 
form  of  a  multiplier  of  1.5  for  the 
following  technologies: 

•  Hybrid  powertrain  designs  that 

include  energy  storage  systems 

•  Waste  heat  recovery 

•  All-electricvehicles 

•  Fuel  cell  vehicles 

The  advanced  technology  credit 
program  is  intended  to  encourage  early 
development  of  technologies  that  are 
not  yet  commercially  available.  This 
multiplier  approach  means  that  each 
advanced  technology  vehicle  will  count 
as  1 .5  vehicles  in  a  manufacturer’s 
compliance  calculation.528  The 
advanced  technology  multipliers  were 
included  on  an  interim  basis  in  the 
Phase  1  program  and  the  incentive 
multipliers  included  for  Phase  land  the 
1.5  multiplier  incentive  adopted  for 
Phase  1  will  end  beginning  in  MY  2021, 
when  the  more  stringent  Phase  2 
standards  are  to  begin  phase-in. 
However,  the  agencies  are  including 
new  incentive  multipliers  for  Phase  2 
for  PHEVs,  EVs,  and  fuel  cell  vehicles. 

As  discussed  in  Section  I,  the 
agencies  requested  comment  on  whether 
or  not  the  incentive  multiplier  credits 
should  be  extended  to  later  model  years 
for  more  advanced  technologies  such  as 
EVs  and  fuel  cell  vehicles.  These 
technologies  are  not  projected  to  be  part 
of  the  technology  path  used  by 
manufacturers  to  meet  the  Phase  2 
standards  for  HD  pickups  and  vans.  EV 
and  fuel  cell  technologies  will 
presumably  need  to  overcome  the 
highest  hurdles  to  commercialization  for 
HD  pickups  and  vans  in  the  time  frame 
of  the  final  rules,  and  also  have  the 
potential  to  provide  the  highest  level  of 
benefit.  The  agencies  received  several 
comments  encouraging  the  agencies  to 
continue  advanced  technology 
multipliers  in  Phase  2  for  heavy-duty 
vehicles.  After  considering  these 
comments,  and  considering  that  EV  and 


528  EPA  and  NHTSA  similarly  included 
temporary  advanced  technology  multipliers  in  the 
Sight- duty2017-2025  program,  believing  it  was 
worthwhile  to  forego  modest  additional  emissions 
reductions  and  fuel  consumption  improvements  in 
the  near-termin  order  to  lay  the  foundation  for  the 
potential  for  much  larger  <<game-changing”GHG 
and  oil  consumption  reductions  in  the  longer  term. 
The  incentives  in  the  light-dutyvehicle  program  are 
available  through  the  2021  model  year.  See  77  FR 
62811,  October  15,  2012. 


fuel  technologies  have  the  potential  for 
more  significant  emission  reductions 
and  fuel  consumption  savings  than  any 
of  the  technologies  projected  to  be  used 
for  Phase  2  compliance,  the  agencies  are 
adopting  new  incentive  multipliers  for 
Phase  2  for  these  technologies  for  all 
heavy  -  dutyveh i cl e  sectors.  A  detailed 
discussion  of  these  provisions  is 
provided  above  in  Section  I. 

NHTSA  and  EPA  established  that  for 
Phase  1 ,  EVs  and  other  zero  tailpipe 
emission  vehicles  be  factored  into  the 
fleet  average  GHG  and  fuel  consumption 
calculations  based  on  the  diesel 
standards  targets  for  their  model  year 
and  work  factor.  The  agencies  also 
established  for  electric  and  zero 
emission  vehicles  that  in  the  credits 
equation  the  actual  emissions  and  fuel 
consumption  performance  be  set  to  zero 
(/'.e.,  that  emissions  be  considered  on  a 
tailpipe  basis  exclusively)  rather  than 
including  upstream  emissions  or  energy 
consumption  associated  with  electricity 
generation.  As  we  look  to  the  future,  we 
are  not  projecting  the  adoption  of 
electric  HD  pickups  and  vans  into  the 
heavy  duty  market;  therefore,  we  believe 
that  this  provision  is  still  appropriate. 
Unlike  the  MY  2012-2016  light-duty 
rule,  which  adopted  a  cap  whereby 
upstream  emissions  will  be  counted 
after  a  certain  volume  of  sales  (see  75  FR 
25434-25436),  we  believe  there  is  no 
need  to  a  cap  for  HD  pickups  and  vans 
because  of  the  infrequent  projected  use 
of  EV  technologies  in  the  Phase  2 
timeframe.  In  Phase  2,  we  thus  continue 
to  deem  electric  vehicles  as  having  zero 
C02,  CH4,  and  N20  emissions  as  well  as 
zero  fuel  consumption.  See  Section  I  for 
a  discussion  of  the  treatment  of  lifecycle 
emissions  for  alternative  fuel  vehicles, 
including  comments  regarding  the 
treatment  of  upstream  emissions,  and 
Section  XI  for  the  treatment  of  lifecycle 
emissions  for  natural  gas  specifically. 

(3)  Off-CycleTechnology  Credits 

The  Phase  1  program  established  an 
opportunity  for  manufacturers  to 
generate  credits  by  applying  innovative 
technologies  whose  C02  and  fuel 
consumption  benefits  are  not  captured 
on  the  2-cycletest  procedure  (/.e.,  off- 
cycle).529  For  HD  pickups  and  vans,  the 
approach  for  off-cycletechnologies 
established  in  Phase  1  is  similar  to  that 
established  for  light-dutyvehicles  due 
to  the  use  of  the  same  basic  chassis  test 
procedures.  The  agencies  are  retaining 


529  See  76  FR  57251,  September  15,  201 1, 40  CFR 
1 037. 1 04(d )(1 3),  an d  40  CFR  86.1 81 9-14(d)(1 3). 
Note  that  for  the  vocational  veh  icle  and  tractor 
standards,  and  off-cyclecredit  is  to  evaluate 
technologies  whose  benefit  is  not  recognized  by 
GEM  (rather  than  the  two-cycletest).  See  V.D.3  and 
III.F.3,  respectively. 


this  approach  for  Phase  2  as  proposed. 
See  80  FR  40389.  To  generate  credits, 
manufacturers  are  required  to  submit 
data  and  a  methodology  for  determining 
the  level  of  credits  for  the  off- cycle 
technology  subject  to  EPA  and  NHTSA 
review  and  approval.  The  application 
for  off-cycletechnology  credits  is  also 
subject  to  a  public  evaluation  process 
and  comment  period.  EPA  and  NHTSA 
would  approve  the  methodology  and 
credits  only  if  certain  criteria  were  met. 
Baseline  emissions  and  fuel 
consumption  530  and  control  emissions 
and  fuel  consumption  need  to  be  clearly 
demonstrated  over  a  wide  range  of  real 
world  driving  conditions  and  over  a 
sufficient  number  of  vehicles  to  address 
issues  of  uncertainty  with  the  data.  Data 
must  be  on  a  vehicle  model  -specific 
basis  unless  a  manufacturer 
demonstrated  model -specificdata  were 
not  necessary.  Once  a  complete 
application  is  submitted  by  the 
manufacturer,  the  regulations  require 
that  the  agencies  publish  a  notice  of 
availability  in  the  Federal  Register 
notifying  the  public  of  a  manufacturer’s 
off-cyclecredit  calculation  methodology 
and  provide  opportunity  for  comment. 

EPA  and  NHTSA  requested  comment 
on  establishing  a  pre-definedtechnology 
menu  list  for  HD  pickups  and  vans 
similar  to  the  approach  adopted  for 
light-dutyvehicles  in  the  MY  2017- 
2025  rule.531  As  with  the  light-duty 
vehicle  program,  the  agencies  noted  that 
a  pre- defined  list  could  simplify  the 
process  for  generating  off -eye  leered  its 
and  may  further  encourage  the 
introduction  of  these  technologies. 
However,  the  agencies  also  noted  that 
appropriate  default  level  of  credits  for 
the  heavier  vehicles  would  need  to  be 
established.  The  agencies  requested 
comments  with  supporting  HD  pickup 
and  van  specific  data  and  analysis  that 
would  provide  a  substantive  basis  for 
appropriate  credits  levels  for  the  HD 
pickup  and  van  category.  The  data  and 
analysis  would  need  to  demonstrate  that 
the  pre-definedcredit  level  represents 
real-worldemissions  reductions  and 
fuel  consumption  improvements  not 
captured  by  the  2-cycletest  procedures. 

The  agencies  received  comments 
recommending  off -eye  leered  its  for  over 
a  dozen  technologies.  There  are  three 
primary  reasons  that  the  agencies  are 
not  adopting  credits  for  the  individual 
technologies  recommended  by 
commenters.  In  many  cases,  the  analysis 
provided  by  commenters  did  not 


530  Fuel  consumption  is  derived  from  measured 
C02  emissions  using  conversion  factors  of  8,887  g 
C02/gallon  for  gasoline  and  10,180  g  C02/gaSlon  for 
diesel  fuel. 

531  77  FR  62832-62839,  October  15,  2012. 
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i  nclude  sufficient  real  -  woridheavy  -  duty 
vehicle  data  on  which  to  base  the  menu 
credit  value  recommended  by  the 
commenter.  Thus,  in  several  cases,  the 
analysis  provided  by  commenters  was 
based  on  light -duty  vehicle  data  or  on 
simulations  with  little  detail  provided, 
which  analysis  is  not  directly  applicable 
to  heavy  duty  pickups  and  vans  for 
purposes  of  technology  performance 
quantification.  Second,  in  several  cases, 
the  technologies  recommended  for  off- 
cycle  credits  for  pickups  and  vans 
provide  significant  on-cyclebenefit. 

Such  technologies  are  considered  to  be 
adequately  captured  by  the  test 
procedures  (within  the  meaning  of 
section  86.1819-14(d)(13))532  and  are 
not  considered  to  be  eligible  for  off- 
cycle  credits.  Examples  of  adequately 
captured  technologies  that  commenters 
recommended  for  off-cyclecredits 
include  cylinder  deactivation  and 
cooled  EGR.  Moreover,  these  are 
technologies  the  agencies  expect  to  be  in 
the  mix  of  technologies  used  to  meet  the 
standards  (and  are  projected  to  be  used 
in  the  respective  analyses  of  compliance 
paths  on  which  the  stringency  of  the 
final  standards  are  predicated).  EPA  has 
already  indicated  that  off-cyclecredits 
are  not  available  for  technologies  that 
form  part  of  the  technology  basis  for  the 
greenhouse  gas  standards  because  these 
technologies’  benefits  would  already  be 
reflected  in  the  standard’s  stringencies 
(and  costs).  77  FR  62835  (Oct.  12,  2012). 
Indeed,  it  is  because  of  these 
technologies’  robust  performance  in 
two-cyclespace  that  the  agencies  have 
projected  their  use  as  part  of  the 
compliance  path  on  which  standard 
stringency  is  predicated.  Likewise, 
many  of  these  technologies  are  inherent 
to  vehicle  design  and  so  are  similarly 
ineligible.  Id.  at  62732,  62836.  Finally, 
a  few  other  recommended  technologies 
are  considered  safety -related 
technologies  not  eligible  for  credits 
because  they  could  reasonably  be 
expected  to  fall  under  vehicle  safety 
standards  in  the  future  and  so  would  be 
adopted  in  any  case.  Granting  off- cycle 
credits  for  these  technologies 
consequently  would  amount  to  an 
unwarranted  windfall.  Adaptive  cruise 
control  and  forward  collision  warning 
systems  are  examples  of  these 
technologies.  Chapter  7  of  the  Response 


532  This  provision  states  that  an  off-cyclecredit 
must  be  for  a  technology  that  is  “not  adequately 
captured  on  the  Federal  Test  procedure  (FTP)  and/ 
or  the  highway  Fuel  Economy  Test  (HFET).”  EPA 
has  indicated  that  this  requires  manufacturers  to 
demonstrate  “an  incremental  off-cyciebenefit  that 
is  significantly  greater  than  the  2-cyclebenefit.”  77 
FR  62836  (Oct.  12,2012). 


to  Comments  for  this  final  rule  provides 
a  detailed  response  to  these  comments 

(4)  Demonstrating  Compliance  for 
Fieavy-DutyPickup  Trucks  and  Vans 

The  Phase  1  rule  established  a 
comprehensive  compliance  program  for 
FID  pickups  and  vans  that  NFITSA  and 
EPA  are  generally  retaining  for  Phase  2. 
The  compliance  provisions  cover  details 
regarding  the  implementation  of  the 
fleet  average  standards  including 
vehicle  certification,  demonstrating 
compliance  at  the  end  of  the  model 
year,  in-usestandardsand  testing, 
carryover  of  certification  test  data,  and 
reporting  requirements.  Please  see 
Section  V.B.(1)  of  the  Phase  1  rule 
Preamble  (76  FR  57256-57263)  for  a 
detailed  discussion  of  these  provisions. 

The  Phase  1  rule  contains  special 
provisions  regarding  loose  engines  and 
optional  chassis  certification  of  certain 
vocational  vehicles  over  14,000  lbs. 
GVWR.  As  proposed,  the  agencies  are 
extending  the  optional  chassis 
certification  provisions  to  Phase  2  and 
are  providing  a  temporary  loose  engine 
provision  for  Phase  2  as  described  in 
Section  V.D.3.e,  under  Compliance 
Flexibility  Provisions.  See  the 
vocational  vehicle  Section  V.D.  and 
XIII.A.2  for  a  detailed  discussion  of  the 
rule  for  optional  chassis  certification 
and  Section  II.D.  for  the  discussion  of 
loose  engines. 

VII.  Aggregate  GHG,  Fuel  Consumption, 
and  Climate  Impacts 

Given  that  the  purpose  of  setting  these 
Phase  2  standards  is  to  reduce  fuel 
consumption  and  greenhouse  gas  (GFiG) 
emissions  from  heavy -dutyvehicles,  it 
is  necessary  for  the  agencies  to  analyze 
the  extent  to  which  these  standards  will 
accomplish  that  purpose.  This  section 
describes  the  agencies’  methodologies 
for  projecting  the  reductions  in 
greenhouse  gas  (GHG)  emissions  and 
fuel  consumption  and  the 
methodologies  the  agencies  used  to 
quantify  the  impacts  associated  with 
these  standards.  In  addition,  EPA’s 
analyses  of  the  projected  change  in 
atmospheric  carbon  dioxide  (C02) 
concentration  and  consequent  climate 
change  impacts  are  discussed.  Because 
of  NHTSA’s  obligations  under  EPCA / 
EISA  and  NEPA,  NHTSA  further 
analyzes  the  projected  environmental 
impacts  related  to  fuel  consumption, 
GHG  emissions,  and  climate  change,  for 
each  regulatory  alternative.  Detailed 
documentation  of  this  analysis  is 
provided  in  Chapters  3,  4  and  5  of 
NHTSA’s  FEIS accompanying  today’s 
notice. 


A.  What  methodologies  did  the  Agencies 
use  to  project  GHG  emissions  and  fuel 
consumption  impacts? 

Different  tools  exist  for  estimating 
potential  fuel  consumption  and  GHG 
emissions  impacts  associated  with  fuel 
efficiency  and  GHG  emission  standards. 
One  such  tool  is  EPA’s  official  mobile 
source  emissions  inventory  model 
named  Motor  Vehicle  Emissions 
Simulator  (MOVES).533  The  agencies 
used  a  revised  version  of  MOVES2014a 
to  quantify  the  impacts  of  these 
standards  for  vocational  vehicles  and 
combination  tractor -trailerson  GHG 
emissions  and  fuel  consumption. 

Since  the  notice  of  proposed 
rulemaking,  EPA  has  made  certain 
updates  to  MOVES  in  response  to  the 
public  comments  on  the  proposal:  (1) 
The  projections  of  vehicle  sales, 
populations,  and  activity  in  the  version 
used  for  the  final  rulemaking  were 
updated  to  incorporate  the  latest 
projections  from  the  U.S.  Department  of 
Energy’s  Annual  Energy  Outlook  2015 
report; 534  (2)  the  extended  idle  and 
APU  emission  rates  in  MOVES  were 
updated  based  on  the  analyses  of  latest 
test  programs  that  reflect  the  current 
prevalence  of  clean  idle  certified 
engines;  and  (3)  the  baseline  adoption 
rates  of  idle  reduction  technology  were 
reassessed  and  projected  to  be  lower 
than  what  was  assumed  in  the  proposal, 
as  described  in  Section  lll.D.I.aof  the 
Preamble.  In  addition,  changes  to  APU 
emissions  rates  for  PM2.5  were 
implemented  in  MOVES  reflecting  the 
fact  that  EPA  is  adopting  requirements 
to  control  PM2.5  emissions  from  APUs 
installed  in  new  tractors,  as  discussed  in 
Section  III.C.3  of  the  Preamble.  Finally, 
methodological  improvements  were 
made  in  classifying  vehicle  types  and  in 
forecasting  vehicle  populations  and 
activity.  The  aforementioned  updates 
above,  along  with  other  changes,  are 
documented  in  the  memorandum  to  the 
docket.535 

MOVES  was  run  with  user  input 
databases,  described  in  more  detail 
below,  that  reflected  the  projected 
technological  improvements  resulting 
from  the  final  rules,  such  as  the 
improvements  in  engine  and  vehicle 
efficiency,  aerodynamic  drag,  and  tire 
rolling  resistance.  The  changes  made  to 


s33  MOVES  homepage:  https://www3.epa.gov/ 
otaq/models/moves/index.htm  (last  accessed  May 
27,2016). 

534  Annual  Energy  Outlook  2015.  http:// 
www.eia.gov/forecasts/archive/aeo15/  (last  accessed 
May  27,  2016). 

535  U.S.  EPA.  Updates  to  MOVES  for  Emissions 
Analysis  of  Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium -and  Heavy-Duty 
Engines  and  Vehicles — Phase  2  FRM.  Docket  No. 
EPA-HQ-OAR-2016.  July  2016. 
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the  default  MOVES  database  are 
described  below  in  Section  Vi  LB. (3).  All 
the  input  data,  MOVES  run  spec  files, 
and  the  scripts  used  for  the  analysis,  as 
well  as  the  version  of  MOVES  used  to 
generate  the  emissions  inventories,  can 
be  found  in  the  docket.536 

Another  such  tool  is  DOT’S  CAFE 
model,  which  estimates  how 
manufacturers  could  potentially  apply 
technology  improvements  in  response  to 
new  standards,  and  then  calculates, 
among  other  things,  resultant  changes  in 
national  fuel  consumption  and  GHG 
emissions.  As  described  in  Section  VI, 
two  versions  of  this  model  were  used  for 
analysis  of  potential  new  standards  for 
HD  pickups  and  vans.  Both  versions  use 
the  work-basedattribute  metric  of 
“work  factor”  established  in  the  Phase 
1  rule  for  heavy-dutypickups  and  vans 
instead  of  the  light-duty“footprint” 
attribute  metric.  The  CAFE  model  takes 
user-specifiedinputs  on,  among  other 
things,  vehicles  that  are  projected  to  be 
produced  in  a  given  model  year, 
technologies  available  to  improve  fuel 
efficiency  on  those  vehicles,  potential 
regulatory  standards  that  will  drive 
improvements  in  fuel  efficiency,  and 
economic  assumptions.  The  CAFE 
model  takes  every  vehicle  in  each 
manufacturer’s  fleet  and  decides  what 
technologies  to  add  to  those  vehicles  in 
order  to  allow  each  manufacturer  to 
comply  with  the  standards  in  the  most 
cost  -  effect  iveway.  Based  on  those 
results,  the  CAFE  model  then  calculates 
total  fuel  consumption  and  GHG 
emissions  impacts  based  on  those 
inputs,  along  with  economic  costs  and 
benefits.  The  DOT’S  CAFE  model  is 
further  described  in  detail  in  Section  VI 
of  the  Preamble  and  Chapter  10  of  the 
R1A. 

For  these  rules,  the  agencies  used  two 
analytical  methods  for  the  heavy-duty 
pickup  and  van  segment  employing 
both  DOT’S  CAFE  model  and  EPA’s 
MOVES  model.  The  agencies  used 
EPA’s  MOVES  model  to  estimate  fuel 
consumption  and  emissions  impacts  for 
tractor -trailers( including  the  engine 
that  powers  the  tractor)  and  vocational 
vehicles  (including  the  engine  that 
powers  the  vehicle). 

For  heavy-dutypickups  and  vans,  the 
agencies  performed  separate  analyses, 
which  we  refer  to  as  “Method  A”  and 
“Method  B.”  In  Method  A,  a  modified 
version  of  the  CAFE  model  was  used  to 
project  a  pathway  the  industry  could 
use  to  comply  with  each  regulatory 
alternative  and  the  estimated  effects  on 


536  Memorandum  to  the  Docket  “Runspecs,  Mode! 
Inputs,  MOVES  Code  and  Database  for  HD  GHG 
Phase  2  FRM  Emissions  Modeling’’  Docket  No. 
EPA-HG-OAR-201 6.  July  2016. 


fuel  consumption,  emissions,  benefits 
and  costs,  in  Method  B,  the  MOVES 
model  was  used  to  estimate  fuel 
consumption  and  emissions  from  these 
vehicles.  NHTSA  considered  Method  A 
as  its  central  analysis.  EPA  considered 
the  results  of  Method  B  as  its  central 
analysis.  The  agencies  concluded  that 
these  methods  led  the  agencies  to  the 
same  conclusions  and  the  same 
selection  of  the  final  standards.  See 
Chapter  5  of  the  Rl  A  for  additional 
discussions  of  these  two  methods. 

For  both  methods,  the  agencies 
analyzed  the  impact  of  the  final  rules, 
relative  to  two  different  reference 
cases — “flat”  (Alternative  la)  and 
“dynamic”  (Alternative  1b).  The  flat 
baseline  projects  very  little 
improvement  in  new  vehicles  in  the 
absence  of  new  Phase  2  standards.  In 
contrast,  the  dynamic  baseline  projects 
more  improvements  in  vehicle  fuel 
efficiency  in  the  absence  of  new  Phase 
2  standards.  The  agencies  considered 
both  reference  cases  (for  additional 
details,  see  Chapter  1 1  of  the  Rl  A).  The 
results  for  all  of  the  regulatory 
alternatives  relative  to  both  reference 
cases,  derived  via  the  same 
methodologies  discussed  in  this  section, 
are  presented  in  Section  X  of  the 
Preamble. 

For  brevity,  a  subset  of  these  analyses 
are  presented  in  this  section,  and  the 
reader  is  referred  to  both  Chapter  1 1  of 
the  RIA  and  NHTSA’s  FEIS  Chapters  3, 

4  and  5  for  complete  sets  of  these 
analyses.  In  this  section,  Method  A  is 
presented  for  the  final  standards  (/'.e., 
Alternative  3 — the  agencies’  preferred 
alternative),  relative  to  both  the 
dynamic  baseline  (Alternative  1b)  and 
the  fiat  baseline  (Alternative  la). 

Method  B  is  presented  for  the  final 
standards,  relative  only  to  the  flat 
baseline. 

Because  reducing  fuel  consumption 
also  affects  emissions  that  occur  as  a 
result  of  fuel  production  and 
distribution  (including  renewable  fuels), 
the  agencies  also  calculated  those 
“upstream”  changes  using  the 
“downstream”  fuel  consumption 
reductions  predicted  by  the  CAFE 
model  (in  “Method  A”)  and  the  MOVES 
model  (in  “Method  B”).  As  described  in 
Section  VI,  Method  A  uses  the  CAFE 
model  to  estimate  vehicular  fuel 
consumption  and  emissions  impacts 
only  for  HD  pickups  and  vans  and  to 
calculate  upstream  impacts.  For 
vocational  vehicles  and  combination 
tractor -trailers, both  Method  A  and 
Method  B  use  the  same  upstream  tools 
originally  created  for  the  Renewable 
Fuel  Standard  2  (RFS2)  rulemaking 


analysis,537  used  in  the  LD  GHG 
rulemakings,538  HD  GHG  Phase  I,539 
and  updated  for  the  current  analysis. 

The  estimate  of  emissions  associated 
with  production  and  distribution  of 
gasoline  and  diesel  from  crude  oil  is 
based  on  emission  factors  in  the 
“Greenhouse  Gases,  Regulated 
Emissions,  and  Energy  Use  in 
Transportation”  model  (GREET) 
developed  by  DOE’s  Argonne  National 
Lab.  In  some  cases,  the  GREET  values 
were  modified  or  updated  by  the 
agencies  to  be  consistent  with  the 
National  Emission  Inventory  (NEl)and 
emission  factors  from  MOVES.  Method 
B  uses  the  same  tool  described  above  to 
estimate  the  upstream  impacts  for  HD 
pickups  and  vans.  For  additional 
details,  see  Chapter  5  of  the  RIA.  The 
upstream  tool  used  for  the  Method  B 
can  be  found  in  the  docket.540  As  noted 
in  Section  VI  above,  these  analyses 
corroborate  each  other’s  results. 

The  agencies  analyzed  the  anticipated 
emissions  impacts  of  the  final  rules  on 
carbon  dioxide  (C02),  methane  (CH4), 
nitrous  oxide  (N20),  and 
hydrofluorocarbons  (HFCs)  for  a  number 
of  calendar  years  (for  purposes  of  the 
discussion  in  these  final  rules,  only 
2025,  2040  and  2050  will  be  shown)  by 
comparing  to  both  reference  cases.541 
Additional  runs  were  performed  for  just 
three  of  the  greenhouse  gases  (C02,  CH4, 
and  N20)and  for  fuel  consumption  for 
every  calendar  year  from  2016  to  2050, 
inclusive,  which  fed  the  economy- wide 
modeling,  monetized  greenhouse  gas 
benefits  estimation,  and  climate  impacts 
analyses,  discussed  in  sections 
below.542 


537  U.S.  EPA.  Draft  Regulatory  Impact  Analysis: 
Changes  to  Renewable  Fuel  Standard  Program. 
Chapters  2  and  3.  May  26,  2009.  Docket  ID:  EPA- 
HG-OAR-2009-0472-01 19. 

sss  2017  and  Later  Model  Year  Llght-DutyVehlcle 
Green  house  Gas  Emissions  and  Corporate  Average 
Fuel  Economy  Standards  (77  FR  62623,  October  15, 
2012). 

539  Greenhouse  Gas  Emission  Standards  and  Fuel 
Efficiency  Standards  for  Medium -and  Heavy-Duty 
Engines  and  Vehicles  (76  FR  57106,  September  15, 
2011). 

540  Memorandum  to  the  Docket  “Upstream 
Emissions  Modeling  Files  for  HDGHG  Phase  2 
FRM’’  Docket  No.  EPA-HG-OAR-201 6.  July  2016. 

541  The  emissions  impacts  of  the  final  rules  on 
non -GHGs, including  air  toxics,  were  also  estimated 
using  MOVES.  See  Section  VIII  of  the  Preamble  for 
more  information. 

542  The  CAFE  model  estimates,  among  other 
things,  manufacturers’  potential  multiyear  planning 
decisions  within  the  context  of  an  estimated  year- 
by-  yearproduct  cadence  (/.&,  schedule  for 
redesigning  and  freshening  vehicles).  The  model 
was  allowed  to  deploy  technology  in  earlier  model 
years  in  the  analysis  in  order  to  account  for  the 
potential  that  manufacturers  might  take  anticipatory 
actions  in  model  years  preceding  those  covered  by 
today’s  rules. 
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B.  Analysis  of  Fuel  Consumption  and 
GHG  Emissions  Impacts  Resulting  From 
Final  Standards 

The  following  sections  describe  the 
model  inputs  and  assumptions  for  both 
the  flat  and  dynamic  reference  cases  and 
the  control  case  representing  the 
agencies'  final  fuel  efficiency  and  GHG 
standards.  The  details  of  ail  the  MOVES 
runs  and  input  data  tables,  as  well  as  the 
MOVES  code  and  database,  can  be 
found  in  the  docket.543  See  Section  Vi.C 
for  the  discussion  of  the  model  inputs 
and  assumptions  for  the  analysis  of  the 
HD  pickups  and  vans  using  DOT’S 
CAFE  Model. 

(1)  Model  Inputs  and  Assumptions  for 
the  Flat  Reference  Case 

The  flat  reference  case  (identified  as 
Alternative  la  in  Section  X),  includes 
the  impact  of  Phase  1,  but  assumes  that 
fuel  efficiency  and  GHG  emission 
standards  are  not  improved  beyond  the 
required  2018  model  year  levels. 
Alternative  la  functions  as  one  of  the 
baselines  against  which  the  impacts  of 
the  final  standards  can  be  evaluated. 

The  MOVES2014a  default  road  load 
parameters  and  energy  rates  were  used 
for  the  vocational  vehicles  and  HD 
pickups  and  vans  for  this  alternative 
because  we  assumed  no  market- driven 
improvements  in  fuel  efficiency.  The 
tractor -trailerroad  load  parameters  were 
changed  from  the  MOVES2014a  default 
values  to  account  for  projected 
improvements  in  the  efficiency  of  the 
box  trailers  pulled  by  combination 
tractors  due  to  increased  penetration  of 
aerodynamic  technologies  and  low 
rolling  resistance  tires  attributed  to  both 


EPA’s  SmartWay  Transport  Partnership 
and  California  Air  Resources  Board’s 
Tractor -TrailerGreenhouse  Gas 
regulation,  as  described  in  Section  IV  of 
the  Preamble.  We  maintained  the  same 
road  load  inputs  for  tractor -trailersfor 
2018  and  beyond.  The  flat  reference 
case  assumed  the  growth  in  vehicle 
populations  and  miles  traveled  based  on 
the  relative  annual  VMT  growth  from 
AEO2015  Final  Release  for  model  years 
2014  and  later.544 

(2)  Model  Inputs  and  Assumptions  for 
the  Dynamic  Reference  Case 

The  dynamic  reference  case 
(identified  as  Alternative  1b  in  Section 
X)  also  includes  the  impact  of  Phase  1 
and  generally  assumes  that  fuel 
efficiency  and  GHG  emission  standards 
are  not  improved  beyond  the  required 
2018  model  year  levels.  However,  for 
this  case,  the  agencies  assume  market 
forces  will  lead  to  additional  fuel 
efficiency  improvements  for  HD  pickups 
and  vans  and  tractor- trailers.These 
additional  assumed  improvements  are 
described  in  Section  X  of  the  Preamble. 
No  additional  fuel  efficiency 
improvements  due  to  market  forces 
were  assumed  for  vocational  vehicles. 
For  HD  pickups  and  vans,  the  agencies 
applied  the  CAFE  model  using  the  input 
assumption  that  manufacturers  having 
achieved  compliance  with  Phase  1 
standards  will  continue  to  apply 
technologies  for  which  increased 
purchase  costs  will  be  “paid  back” 
through  corresponding  fuel  savings 
within  the  first  six  months  of  vehicle 
operation.  The  agencies  conducted  the 


MOVES  analysis  of  this  case  in  the  same 
manner  as  for  the  fiat  reference  case. 

(3)  Model  inputs  and  Assumptions  for 
“Control”  Case 

(a)  Vocational  Vehicles  and  Tractor - 
Trailers 

The  “control”  case  represents  the 
agencies'  final  fuel  efficiency  and  GHG 
standards.  The  agencies  developed 
additional  user  input  data  for  MOVES 
runs  to  estimate  the  control  case 
inventories.  The  inputs  to  MOVES  for 
the  control  case  account  for 
improvements  of  engine  and  vehicle 
efficiency  in  vocational  vehicles  and 
combination  tractor -trailers.The 
agencies  used  the  percent  reduction  in 
aerodynamic  drag  and  tire  rolling 
resistance  coefficients  and  absolute 
changes  in  average  total  running  weight 
(gross  combined  weight)  expected  from 
the  final  rules  to  develop  the  road  load 
inputs  for  the  control  case,  based  on  the 
GEM  analysis.  The  agencies  developed 
energy  inputs  for  the  control  case  runs 
using  the  percent  reduction  in  C02 
emissions  expected  from  the  powertrain 
and  other  vehicle  technologies  not 
accounted  for  in  the  aerodynamic  drag 
and  tire  rolling  resistance  in  the  final 
rules. 

Table  Vi  1—1  and  Table  Vll-2  describe 
the  improvements  in  engine  and  vehicle 
efficiency  from  the  final  rules  for  each 
affected  model  year  for  vocational 
vehicles  and  combination  tractor-trailers 
that  were  input  into  MOVES  for 
estimating  the  control  case  emissions 
inventories.  Additional  details  regarding 
the  MOVES  inputs  are  included  in 
Chapter  5  of  the  RIA. 


Table  VI 1-1— Estimated  Reductions  in  Energy  Rates  for  the  Final  Standards 


Vehicle  type 

Fuel 

Model  years 

Reduction 
from  flat  base¬ 
line 

(%) 

Long-haul  Tractor-Trailers  and  HHD  Vocational  . 

Diesel . 

2018-2020 

1.0 

2021-2023 

7.9 

2024-2026 

12.4 

2027+ 

16.3 

Short-haul  Tractor-Trailers  and  HHD  Vocational  . 

Diesel . 

2018-2020 

0.6 

2021-2023 

7.4 

2024-2026 

11.9 

2027+ 

15.0 

Single-Frame  Vocational 545  . 

Diesel . 

2021-2023 

7.8 

2024-2026 

12.3 

2027+ 

16.0 

543  Memorandum  to  the  Docket  “Runspecs,  Mode! 
Inputs,  MOVES  Code  and  Database  for  HD  GHG 
Phase  2  FRM  Emissions  Modeling’’  Docket  No. 
EPA-HQ-OAR-201 6.  July  2016. 

544  Annual  Energy  Outlook  2015.  http:// 
www.eia.gov/forecasts/archive/aeo15/  (last  accessed 
May  27,  2016). 


545  Vocational  vehicles  modeled  in  MOVES 
include  heavy  heavy-duty, medium  heavy-duty, 
and  light  heavy-dutyvehicles.  However,  for  light 
heavy- dutyvocational  vehicles,  class  2b  and  3 
vehicles  are  not  included  in  the  inventories  for  the 
vocational  sector.  Instead,  all  vocational  vehicles 
with  GVWR  of  less  than  14,000  lbs.  were  modeled 


using  the  energy  rate  reductions  described  below 
for  HD  pickup  trucks  and  vans.  In  practice,  many 
manufacturers  of  these  vehicles  choose  to  average 
the  lightest  vocational  vehicles  into  chassis- 
certified  families  (i.e.,  heavy-dutypickupsand 
vans). 
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Table  VII— 1 — Estimated  Reductions  in  Energy  Rates  for  the  Final  Standards— Continued 


Vehicle  type 

Fuel 

Model  years 

Reduction 
from  flat  base¬ 
line 

(%) 

Gasoline  . 

2021-2023 

6.9 

2024-2026 

9.8 

2027+ 

13.3 

Urban  Bus  . 

Diesel  and  CNG  . 

2021-2023 

7.0 

2024-2026 

11.8 

2027+ 

14.4 

Table  VI 1-2— Estimated  Reductions  in  Road  Load  Factors  for  the  Final  Standards 


Vehicle  type 

Model  years 

Reduction  in 
tire  rolling 
resistance 
coefficient 
(%) 

Reduction  in 
aerodynamic 
drag 

coefficient 

(%) 

Weight 

reduction 

(lb)a 

Combination  Long-haul  Tractor-Trailers  . 

2018-2020  . 

6.1 

5.6 

¥140 

2021-2023  . 

13.3 

12.5 

¥  199 

2024-2026  . 

16.3 

19.3 

¥294 

2027+  . 

18.0 

28.2 

¥360 

Combination  Short-haul  Tractor-Trailers.546 

2018-2020  . 

5.2 

0.9 

¥23 

2021-2023  . 

11.9 

4.0 

¥43 

2024-2026  . 

14.1 

6.2 

¥43 

2027+  . 

15.9 

8.8 

¥43 

intercity  Buses  . 

2021-2023  . 

18.2 

0 

0 

2024-2026  . 

20.8 

0 

0 

2027+  . 

24.7 

0 

0 

Transit  Buses  . 

2021-2023  . 

0 

0 

0 

2024-2026  . 

0 

0 

0 

2027+  . 

12.1 

0 

0 

School  Buses  . 

2021-2023  . 

10.1 

0 

0 

2024-2026  . 

14.9 

0 

0 

2027+  . 

19.7 

0 

0 

Refuse  Trucks  . 

2021-2023  . 

0 

0 

0 

2024-2026  . 

0 

0 

0 

2027+  . 

12.1 

0 

0 

Single  Unit  Short-haul  Trucks  . 

2021-2023  . 

6.4 

0 

4.4 

2024-2026  . 

6.4 

0 

10.4 

2027+  . 

10.2 

0 

16.5 

Single  Unit  Long-haul  Trucks . 

2021-2023  . 

8.4 

0 

7.9 

2024-2026  . 

13.3 

0 

23.6 

2027+  . 

13.3 

0 

39.4 

Motor  Homes  . 

2021-2023  . 

20.8 

0 

0 

2024-2026  . 

20.8 

0 

0 

2027+  . 

24.7 

0 

0 

Note: 

a  Negative  weight  reductions  reflect  an  expected  weight  increase  as  a  byproduct  of  other  vehicle  and  engine  improvements  as  described  in 
Chapter  5  of  the  RIA. 


In  addition,  the  C02  standard  for 
tractors,  reflecting  the  use  of  idle 
reduction  technologies  such  as  diesel - 


powered  auxiliary  power  units  (APUs) 
and  battery -powered  APUs,  as  discussed 
in  Section  IILD  of  the  Preamble,  was 


included  in  the  modeling  for  the  long 
haul  combination  tractor -trailers, as 
shown  below  in  Table  VI 1—3, 


Table  VII— 3 — Assumed  APU  Use  During  Extended  Idling  for  Combination  Long-Haul  Tractor-Trailers3 


Vehicle  type 

Model  year 

Diesel  APU 
Penetration 

(%) 

Battery  APU 
Penetration 

(%) 

Combination  Long-Haul  Trucks  . 

2010-2020 

9 

0 

2021-2023 

30 

10 

2024-2026 

40 

10 

2027+ 

40 

15 

Note: 


546  Vocational  tractors  are  included  in  the  short- 
haul  tractor  segment. 
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a Other  idle  reduction  technologies  (such  as  automatic  engine  shutdown,  fuel  operated  heaters,  and  stop-start  systems)  were  modeled  as  part 
of  the  energy  rates. 


To  account  for  the  potential  increase 
in  vehicle  use  expected  to  result  from 
improvements  in  fuel  efficiency  for 
vocational  vehicles  and  combination 
tractor- trailersdue  to  the  final  rules 
(also  known  as  the  “rebound  effect’ 5  and 
described  in  more  detail  in  Section  IX. E 
of  the  Preamble),  the  control  case 
assumed  an  increase  in  VMT  from  the 
reference  levels  by  0.30  percent  for  the 
vocational  vehicles  and  0.75  percent  for 
the  combination  tractor-trailers?47 

(b)  Heavy -DutyPickups  and  Vans 

As  explained  above  and  as  also 
discussed  in  the  RIA,  the  agencies  used 
both  DOT’S  CAFE  model  and  EPA’s 
MOVES  model,  for  Method  A  and  B, 
respectively,  to  project  fuel 
consumption  and  GHG  emissions 
impacts  resulting  from  these  standards 
for  HD  pickups  and  vans,  including 
downstream  vehicular  emissions  as  well 
as  emissions  from  upstream  processes 
related  to  fuel  production,  distribution, 
and  delivery. 

(i)  Method  A  for  HD  Pickups  and  Vans 

For  Method  A,  the  agencies  used  the 
CAFE  model  which  applies  fuel 
properties  (density  and  carbon  content) 
to  estimated  fuel  consumption  in  order 
to  calculate  vehicular  C02  emissions, 
applies  per-mileemission  factors  from 
MOVES  to  estimated  VMT  (for  each 
regulatory  alternative,  adjusted  to 
account  for  the  rebound  effect)  in  order 
to  calculate  vehicular  CH4  and  N20 
emissions  (as  well,  as  discussed  below, 
of  non-GHGpollutants),  and  applies 
per -gal  I  on  upstream  emission  factors 
from  GREET  in  order  to  calculate 
upstream  GHG  (and  non -GHG) 
emissions. 

As  discussed  above  in  Section  VI,  the 
standards  for  HD  pickups  and  vans 
increase  in  stringency  by  2.5  percent 
annually  during  model  years  2021- 
2027.  The  standards  define  targets 
specific  to  each  vehicle  model,  but  no 


547  Memorandum  to  the  Docket  “VMT  Rebound 
inputs  to  MOVES  for  HDGHG2  Phase  2  FRM” 
Docket  No.  EPA-HQ-OAR-2016.  July  2016. 


individual  vehicle  is  required  to  meet 
its  target;  instead,  the  production - 
weighted  averages  of  the  vehicle - 
specific  targets  define  average  fuel 
consumption  and  C02  emission  rates 
that  a  given  manufacturer’s  overall  fleet 
of  produced  vehicles  is  required  to 
achieve  as  a  whole.  The  standards  are 
specified  separately  for  gasoline  and 
diesel  vehicles,  and  vary  with  work 
factor.  Both  the  NPRM  and  today’s 
analysis  assume  that  some  application 
of  mass  reduction  could  enable 
increased  work  factor  in  cases  where 
manufacturers  increase  a  vehicle’s  rated 
payload  and/or  towing  capacity  without 
a  change  to  GVWR  and  GCWR,  but  there 
are  other  ways  manufacturers  may 
change  work  factor  which  the  analysis 
does  not  capture.  Average  required 
levels  will  depend  on  the  future  mix  of 
vehicles  and  the  work  factors  of  the 
vehicles  produced  for  sale  in  the  U.S. 
Since  these  can  only  be  estimated  at  this 
time,  average  required  and  achieved  fuel 
consumption  and  C02  emission  rates  are 
subject  to  uncertainty.  Between  the 
NPRM  and  the  issuance  of  today’s  final 
rules,  the  agencies  updated  the  market 
forecast  (and  other  inputs)  used  to 
analyze  HD  pickup  and  van  standards, 
and  doing  so  leads  to  different  estimates 
of  required  and  achieved  fuel 
consumption  and  C02  emission  rates  (as 
well  as  different  estimates  of  impacts, 
costs,  and  benefits). 

The  following  four  tables  present 
stringency  increases  and  estimated 
required  and  achieved  fuel  consumption 
and  C02  emission  rates  for  the  two  No 
Action  Alternatives  (Alternative  la  and 
1b)  and  the  standards  defining  the  final 
program.  Stringency  increases  are 
shown  relative  to  standards  applicable 
in  model  year  2018  (and  through  model 
year  2020).  As  mathematical  functions, 
the  standards  themselves  are  not  subject 
to  uncertainty.  By  2027,  they  are  16.2 
percent  more  stringent  (i.e.,  lower)  than 
those  applicable  during  2018-2020. 


NHTSA  estimates  that,  by  model  2027, 
these  standards  could  reduce  average 
required  fuel  consumption  and  C02 
emission  rates  to  about  4.88  gallons/100 
miles  and  about  4  grams/mile, 
respectively.  NHTSA  further  estimates 
that  average  achieved  fuel  consumption 
and  C02  emission  rates  could 
correspondingly  be  reduced  to  about  the 
same  levels.  If,  as  represented  by 
Alternative  1b,  manufacturers  will,  even 
absent  today’s  standards,  voluntarily 
make  improvements  that  pay  back 
within  six  months,  these  model  year 
2027  levels  are  about  12  percent  lower 
than  the  agencies  estimate  could  be 
achieved  under  the  Phase  1  standards 
defining  the  No  Action  Alternative.  If, 
as  represented  by  Alternative  la, 
manufacturers  will,  absent  today’s 
standards,  only  apply  technology  as 
required  to  achieve  compliance,  these 
model  year  2027  levels  are  about  13 
percent  lower  than  the  agencies  estimate 
could  be  achieved  under  the  Phase  1 
standards.  As  indicated  below,  the 
agencies  estimate  that  these 
improvements  in  fuel  consumption  and 
C02  emission  rates  will  build  from 
model  year  to  model  year,  beginning  as 
soon  SB  model  year  2017  (insofar  as 
manufacturers  may  make  anticipatory 
improvements  if  warranted  given 
planned  product  cadence). 

The  NPRM  analysis  suggested  that 
both  the  achieved  and  required  fuel 
consumption  and  C02  reductions  would 
be  larger  than  the  current  analysis 
suggests.  The  NPRM  suggested  that 
achieved  reductions  would  be  13.5  and 
15  percent,  for  the  dynamic  and  flat 
baselines,  respectively.  The  erosion  of 
the  standards  and  fuel  consumption 
reductions  can  be  attributed  to  the 
increased  work  factor  of  the  201 5  fleet 
relative  to  the  2014  fleet.  Section  6 
discusses  in  more  detail  the  changes  in 
the  distribution  of  work  factor  for  key 
market  players  from  the  MY  2014  to  the 
MY  2015  fleet. 
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Table  VI 1-4— Stringency  of  HD  Pickup  and  Van  Standards,  Estimated  Average  Required  and  Achieved  Fuel 
Consumption  Rates  for  Method  A,  Relative  to  Alternative  1b a 


Model  year 

Stringency 
(vs.  2018) 

Ave. 

required  fuel  cons. 

(gal./lOO  mi.) 

ai 

> 

< 

achieved  fuel  cons. 

(gal./lOO  mi.) 

No  action 

Final 

Reduction 

(%) 

No  action 

Final 

Reduction 

<%) 

2016  . 

MYs  2016-2020 

6.32 

6.32 

0.0 

6.14 

6.14 

0.0 

2017  . 

Subject  to 

6.16 

6.16 

0.0 

6.02 

5.89 

2.2 

2018  . 

Phase  1  Stand¬ 

5.83 

5.83 

0.0 

5.97 

5.78 

3.2 

2019  . 

ards. 

5.81 

5.81 

0.0 

5.77 

5.47 

5.3 

2020  . 

5.80 

5.80 

0.0 

5.75 

5.46 

5.1 

2021  . 

2.5  . 

5.79 

5.65 

2.4 

5.68 

5.28 

7.2 

2022  . 

4.9  . 

5.80 

5.52 

4.8 

5.64 

5.22 

7.5 

2023  . 

7.3  . 

5.80 

5.38 

7.2 

5.64 

5.21 

7.6 

2024  . 

9.6  . 

5.80 

5.25 

9.5 

5.65 

5.22 

7.6 

2025  . 

11.9  . 

5.81 

5.12 

11.8 

5.65 

5.14 

9.1 

2026  . 

14.1  . 

5.81 

5.01 

13.7 

5.65 

5.02 

11.1 

2027  . 

16.2  . 

5.80 

4.88 

15.8 

5.57 

4.92 

11.7 

2028*  . 

16.2  . 

5.81 

4.91 

15.5 

5.57 

4.89 

12.2 

2029*  . 

16.2  . 

5.81 

4.91 

15.6 

5.57 

4.88 

12.4 

2030*  . 

16.2  . 

5.81 

4.91 

15.6 

5.57 

4.88 

12.4 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

^Absent  further  action,  standards  assumed  to  continue  unchanged  after  model  year  2027. 


Table  VII— 5 — Stringency  of  HD  Pickup  and  Van  Standards,  Estimated  Average  Required  and  Achieved  C02 

Emission  Rates  for  Method  A,  Relative  to  Alternative  1ba 


Model  year 

Stringency 
(vs.  2018) 

(%) 

Ave.  required  C02  Rate  (g./mi.) 

Ave.  achieved  C02  Rate  (g./mi.) 

No  Action 

Final 

Reduction 

(%) 

No  Action 

Final 

Reduction 

(%) 

2016  . 

MYs  2016- 

597 

597 

0.0 

578 

578 

0.0 

2017  . 

2020  Sub¬ 

582 

582 

0.0 

567 

554 

2.2 

2018  . 

ject  to 

550 

550 

0.0 

562 

544 

3.2 

2019  . 

Phase  1 

548 

548 

0.0 

543 

514 

5.3 

2020  . 

Standards. 

547 

547 

0.0 

541 

513 

5.1 

2021  . 

2.5  . 

545 

532 

2.4 

534 

496 

7.1 

2022  . 

4.9  . 

546 

519 

4.9 

530 

491 

7.4 

2023  . 

7.3  . 

545 

506 

7.2 

529 

490 

7.5 

2024  . 

9.6  . 

547 

494 

9.5 

531 

491 

7.5 

2025  . 

11.9  . 

547 

483 

11.7 

530 

483 

9.0 

2026  . 

14.1  . 

547 

472 

13.7 

530 

472 

11.0 

2027  . 

16.2  . 

546 

460 

15.8 

523 

462 

11.5 

2028*  . 

16.2  . 

547 

462 

15.5 

523 

460 

12.0 

2029*  . 

16.2  . 

547 

462 

15.5 

524 

460 

12.2 

2030*  . 

16.2  . 

547 

462 

15.5 

524 

460 

12.2 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

^Absent  further  action,  standards  assumed  to  continue  unchanged  after  model  year  2027. 


Table  VI 1-6— Stringency  of  HD  Pickup  and  Van  Standards,  Estimated  Average  Required  and  Achieved  Fuel 
Consumption  Rates  for  Method  A,  Relative  to  Alternative  1  aa 


Model  year 

Stringency 
(vs.  2018) 

<%) 

Ave.  required  fuel  cons. 

(gal./lOO  mi.) 

Ave. 

.  achieved  fuel  cons. 

(gal./100  mi.) 

No  Action 

Final 

Reduction 

(%) 

No  Action 

Final 

Reduction 

(%> 

2016  . 

MYs  2016- 

6.32 

6.32 

0.0 

6.14 

6.14 

0.0 

2017  . 

2020  Sub¬ 

6.16 

6.16 

0.0 

6.00 

5.85 

2.4 

2018  . 

ject  to 

5.83 

5.83 

0.0 

5.94 

5.75 

3.2 

2019  . 

Phase  1 

5.81 

5.81 

0.0 

5.74 

5.43 

5.4 

2020  . 

Standards. 

5.80 

5.80 

0.0 

5.73 

5.43 

5.2 

2021  . 

2.5  . 

5.79 

5.65 

2.4 

5.70 

5.27 

7.5 

2022  . 

4.9  . 

5.80 

5.52 

4.8 

5.69 

5.23 

8.2 

2023  . 

7.3  . 

5.80 

5.38 

7.2 

5.69 

5.22 

8.3 

2024  . 

9.6  . 

5.80 

5.25 

9.5 

5.70 

5.22 

8.3 
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Table  VI 1-6— Stringency  of  HD  Pickup  and  Van  Standards,  Estimated  Average  Required  and  Achieved  Fuel 
Consumption  Rates  for  Method  A,  Relative  to  Alternative  1aa— Continued 


Model  year 

Stringency 
(vs.  2018) 

<%) 

Ave.  required  fuel  cons. 

(gal./lOO  mi.) 

Ave. 

.  achieved  fuel  cons. 

(gal./lOO  mi.) 

No  Action 

Final 

Reduction 

(%) 

No  Action 

Final 

Reduction 

(%> 

2025  . 

11.9  . 

5.81 

5.13 

11.8 

5.70 

5.13 

10.0 

2026  . 

14.1  . 

5.81 

5.02 

13.6 

5.70 

5.03 

11.9 

2027  . 

16.2  . 

5.80 

4.89 

15.8 

5.64 

4.92 

12.8 

2028*  . 

16.2  . 

5.81 

4.91 

15.4 

5.64 

4.89 

13.3 

2029*  . 

16.2  . 

5.81 

4.91 

15.5 

5.64 

4.89 

13.4 

2030*  . 

16.2  . 

5.81 

4.91 

15.5 

5.64 

4.89 

13.4 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

^Absent  further  action,  standards  assumed  to  continue  unchanged  after  model  year  2027. 

^Increased  work  factor  for  some  vehicles  produces  a  slight  increase  in  average  required  fuel  consumption. 


Table  VI 1-7— Stringency  of  HD  Pickup  and  Van  Standards,  Estimated  Average  Required  and  Achieved  C02 

Emission  Rates  for  Method  A,  Relative  to  Alternative  1aa 


Model  year 

Stringency 
(vs.  2018) 

<%) 

Ave.  required  C02  Rate 
(g/mi.) 

Ave.  achieved  C02  Rate 
(g./mi.) 

No  Action 

Final 

Reduction 

(%) 

No  Action 

Final 

Reduction 

(%) 

2016  . 

MYs  2016- 

597 

597 

0.0 

578 

578 

0.0 

2017  . 

2020  Sub¬ 

582 

582 

0.0 

564 

551 

2.3 

2018  . 

ject  to 

550 

550 

0.0 

559 

541 

3.2 

2019  . 

Phase  1 

548 

548 

0.0 

540 

511 

5.4 

2020  . 

Standards. 

547 

547 

0.0 

538 

510 

5.2 

2021  . 

2.5  . 

545 

532 

2.4 

535 

495 

7.4 

2022  . 

4.9  . 

546 

519 

4.8 

534 

491 

8.0 

2023  . 

7.3  . 

545 

506 

7.2 

533 

490 

8.2 

2024  . 

9.6  . 

547 

494 

9.5 

535 

491 

8.2 

2025  . 

11.9  . 

547 

483 

11.7 

535 

483 

9.8 

2026  . 

14.1  . 

547 

472 

13.6 

535 

473 

11.7 

F  2027  . 

16.2  . 

546 

460 

15.8 

529 

462 

12.6 

2028*  . 

16.2  . 

547 

462 

15.5 

530 

460 

13.1 

2029*  . 

16.2  . 

547 

462 

15.5 

530 

460 

13.2 

2030*  . 

16.2  . 

547 

462 

15.5 

530 

460 

13.2 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

^Absent  further  action,  standards  assumed  to  continue  unchanged  after  model  year  2027. 

^Increased  work  factor  for  some  vehicles  produces  a  slight  increase  in  the  average  required  C02  emission  rate. 


While  the  above  tables  show  the 
agencies5  estimates  of  average  fuel 
consumption  and  C02  emission  rates 
manufacturers  of  pickups  and  vans 
might  achieve  under  today’s  standards, 
total  U.S.  fuel  consumption  and  GHG 
emissions  from  HD  pickups  and  vans 
will  also  depend  on  how  many  of  these 
vehicles  are  produced,  and  how  they  are 
operated  over  their  useful  lives. 

Relevant  to  estimating  these  outcomes, 
the  CAFE  model  applies  vintage -specific 
estimates  of  vehicle  survival  and 


mileage  accumulation,  and  adjusts  the 
latter  to  account  for  the  rebound  effect. 
This  impact  of  the  rebound  effect  is 
specific  to  each  model  year  (and, 
underlying,  to  each  vehicle  model  in 
each  model  year),  varying  with  changes 
in  achieved  fuel  consumption  rates. 

(ii)  Method  B  for  HD  Pickups  and  Vans 

For  Method  B,  the  MOVES  model  was 
used  to  estimate  fuel  consumption  and 
GHG  emissions  for  HD  pickups  and 
vans.  MOVES  evaluated  these  standards 


for  HD  pickup  trucks  and  vans  in  terms 
of  grams  of  C02  per  mile  or  gallons  of 
fuel  per  100  miles.  Since  nearly  all  HD 
pickup  trucks  and  vans  are  certified  on 
a  chassis  dynamometer,  the  0O2 
reductions  for  these  vehicles  were  not 
represented  as  engine  and  road  load 
reduction  components,  but  rather  as 
total  vehicle  C02  reductions.  The 
control  case  for  HD  pickups  and  vans 
assumed  an  increase  in  VMT  from  the 
reference  levels  of  1.08  percent.548 


548  Memorandum  to  the  Docket  “VMT  Rebound 
inputs  to  MOVES  for  HDGHG2  Phase  2  FRM” 
Docket  No.  EPA-HQ-OAR-2016.  July  2016. 
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Table  VII— 8 — Estimated  Total  Vehicle  C02  Reductions  for  the  Final  Standards  and  In-Use  Emissions  for  HD 

Pickup  Trucks  and  Vans  in  Method  Ba 


Vehicle  type 

Fuel 

Model  year 

C02  reduction 
from  flat 
baseline 

(%> 

HD  pickup  trucks  and  vans  . 

Gasoline  and  Diesel  . 

2021 

2.50 

2022 

4.94 

2023 

7.31 

2024 

9.63 

2025 

11.89 

2026 

14.09 

2027+ 

16.24 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


C.  What  are  the  projected  reductions  in 
fuel  consumption  and  GHG  emissions? 

NHTSA  and  EPA  expect  significant 
reductions  in  GHG  emissions  and  fuel 
consumption  from  the  final  rules — fuel 
consumption  reductions  from  more 
efficient  vehicles,  emission  reductions 
from  both  downstream  (tailpipe)  and 
upstream  (fuel  production  and 
distribution) sources,  and  reduction  in 
HFC  emissions  from  the  air 
conditioning  leakage  standards  (see 
Section  V.B.(2)(c)).  The  following 
subsections  summarize  two  different 
analyses  of  the  annual  GHG  emissions 
and  fuel  consumption  reductions 
expected  from  these  final  rules,  as  well 
as  the  reductions  in  GHG  emissions  and 
fuel  consumption  expected  over  the 
lifetime  of  each  heavy -duty  vehicle 
category.  Section  VI I.C.(1 )  shows  the 
impacts  of  the  final  rules  on  fuel 
consumption  and  GHG  emissions,  using 
the  MOVES  model  for  tractor-trailers 
and  vocational  vehicles  and  the  DOT’S 
CAFE  model  for  HD  pickups  and  vans 
(Method  A),  relative  to  two  different 


reference  cases — flat  and  dynamic. 
Section  VILC.2  shows  the  impacts  of  the 
final  standards,  relative  to  the  flat 
reference  case  only,  using  the  MOVES 
model  for  all  heavy-dutyvehicle 
categories.  NHTSA  also  analyzes  these 
impacts  resulting  from  the  final  rules 
and  reasonable  alternatives  in  Chapters 
3,  4  and  5  of  its  FEIS. 

(1)  impacts  of  the  Final  Rules  Using 
Analysis  Method  A 

(a)  Calendar  Year  Analysis 

(i)  Downstream  (Tailpipe)  Emissions 
Projections 

As  described  in  Section  VILA,  for  the 
analysis  using  Method  A,  the  agencies 
used  MOVES  to  estimate  downstream 
GHG  inventories  from  the  final  rules  for 
vocational  vehicles  and  tractor- trailers. 
For  HD  pickups  and  vans,  DOT’S  CAFE 
model  was  used. 

The  following  two  tables  summarize 
the  agencies’  estimates  of  HD  pickup 
and  van  fuel  consumption  and  GHG 
emissions  under  the  current  standards 
defining  the  No-Actionand  final 


program,  respectively,  using  Method  A. 
Table  VI 1-9  shows  results  assuming 
manufacturers  will  voluntarily  make 
improvements  that  pay  back  within  six 
months  (/.e..  Alternative  1  b).  Table  VI 1- 
10  shows  results  assuming 
manufacturers  will  only  make 
improvements  as  needed  to  achieve 
compliance  with  standards  (i.e., 
Alternative  la).  While  underlying 
calculations  are  all  performed  for  each 
calendar  year  during  each  vehicle’s 
useful  life,  presentation  of  outcomes  on 
a  model  year  basis  aligns  more  clearly 
with  consideration  of  cost  impacts  in 
each  model  year,  and  with 
consideration  of  standards  specified  on 
a  model  year  basis.  In  addition,  Method 
A  analyzes  manufacturers’  potential 
responses  to  HD  pickup  and  van 
standards  on  a  model  year  basis  through 
2030,  and  any  longer -termcosts 
presented  in  today’s  notice  represent 
extrapolation  of  these  results  absent  any 
underlying  analysis  of  longer-term 
technology  prospects  and 
manufacturers’  longer -termproduct 
offerings. 


Table  VI i-9— Estimated  Fuel  Consumption  and  GHG  Emissions  Over  Useful  Life  of  HD  Pickups  and  Vans 
Produced  in  Each  Model  Year  for  Method  A,  Relative  to  Alternative  1b a 


Model  year 

Fuel  consumption 
(b.  gal.) 

over  fleet’s  useful  life 

GHG  emissions 
(MMT  0O2eq) 
over  fleet’s  useful  life 

No  action 

Final 

Reduction 

<%) 

No  action 

Final 

Reduction 

(%) 

2016  . 

10.4 

10.4 

0.0 

127 

127 

0.0 

2017  . 

10.4 

10.2 

2.0 

127 

124 

2.0 

2018  . 

10.5 

10.2 

2.9 

127 

124 

2.9 

2019  . 

10.1 

9.60 

4.8 

123 

117 

4.8 

2020  . 

10.1 

9.60 

4.6 

123 

117 

4.6 

2021  . 

9.82 

9.17 

6.6 

120 

112 

6.5 

2022  . 

9.67 

9.01 

6.9 

118 

110 

6.8 

2023  . 

9.64 

8.97 

7.0 

117 

109 

6.9 

2024  . 

9.67 

9.00 

7.0 

118 

110 

6.9 

2025  . 

9.79 

8.98 

8.3 

119 

109 

8.2 

2026  . 

9.91 

8.90 

10.2 

121 

109 

10.1 

2027  . 

9.89 

8.84 

10.7 

120 

108 

10.5 

2028  . 

10.0 

8.89 

11.1 

122 

108 

10.9 
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Table  VI 1-9— Estimated  Fuel  Consumption  and  GHG  Emissions  Over  Useful  Life  of  HD  Pickups  and  Vans 
Produced  in  Each  Model  Year  for  Method  A,  Relative  to  Alternative  1ba— Continued 


Model  year 

Fuel  consumption 
(b.  gal.) 

over  fleet's  useful  life 

No  action 

Final 

Reduction 

<%) 

2029  . 

2030  . 

10.1 

10.1 

8.97 

8.94 

11.2 

11.2 

GHG  emissions 
(MMT  C02eq) 
over  fleet’s  useful  life 


No  action 


Final 


123 

123 


Reduction 

(%) 


109  11.1 

109  11.1 


Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  VI 1-10— Estimated  Fuel  Consumption  and  GHG  Emissions  Over  Useful  Life  of  HD  Pickups  and  Vans 
Produced  in  Each  Model  Year  for  Method  A,  Relative  to  Alternative  1aa 


Model  year 

Fuel  consumption 
(b.  gal.) 

over  fleet’s  useful  life 

GHG  emissions 
(MMT  C02eq) 
over  fleet’s  useful 

No  action 

Final 

Reduction 

(%) 

No  action 

Final 

Reduction 

(%> 

2016  . 

10.43 

10.43 

0.0 

122 

122 

0.0 

2017  . 

10.37 

10.15 

2.2 

122 

119 

2.2 

2018  . 

10.41 

10.10 

3.0 

122 

118 

3.1 

2019  . 

10.04 

9.55 

4.9 

118 

112 

5.1 

2020  . 

10.03 

9.56 

4.7 

118 

112 

4.9 

2021  . 

9.84 

9.16 

6.9 

115 

107 

7.1 

2022  . 

9.74 

9.01 

7.5 

114 

105 

7.7 

2023  . 

9.71 

8.97 

7.6 

114 

105 

7.8 

2024  . 

9.75 

9.00 

7.6 

114 

105 

7.8 

2025  . 

9.88 

8.97 

9.1 

116 

105 

9.3 

2026  . 

10.00 

8.92 

10.8 

117 

104 

11.1 

2027  . 

10.01 

8.84 

11.7 

117 

103 

11.9 

2028  . 

10.12 

8.89 

12.1 

119 

104 

12.4 

2029  . 

10.22 

8.98 

12.1 

120 

105 

12.4 

2030  . 

10.18 

8.95 

12.2 

119 

105 

12.4 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


To  more  clearly  communicate  these 
trends  visually,  the  following  two  charts 
present  the  above  results  graphically  for 
Method  A,  relative  to  Alternative  1b.  As 
shown,  fuel  consumption  and  GHG 


emissions  follow  parallel  though  not 
precisely  identical  paths.  Though  not 
presented,  the  charts  for  Alternative  la 
will  appear  sufficiently  similar  that 
differences  between  Alternative  la  and 


Alternative  1b  remain  best 
communicated  by  comparing  values  in 
the  above  tables. 
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Figure  VII-1  Fuel  Consumption  (b.  gal.)  over  Useful  Life  of  HD  Pickups  and  Vans  Produced  in  Each  Model 

Year  for  Method  A 
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Figure  VII-2  GHG  Emissions  (MMT  C02eq)  over  Useful  Life  of  HD  Pickups  and  Vans  Produced  in  Each 

Model  Year  for  Method  A 
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Table  VII— 1 1— Annual  Downstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  1b  Using  Analysis  Method  Aa 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

n2o 

(MMT  C02eq) 

Total  downstream 

MMT  C02eq 

%  Change 

2025  . 

¥26.5 

¥  0.004 

0.002 

¥26.6 

¥4.9 

2040  . 

¥103.3 

¥0.02 

0.006 

¥103.3 

¥17.0 

2050  . 

¥123.8 

¥0.03 

0.007 

¥123.8 

¥18.0 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  VI 1-1 2— Annual  Fuel  Savings  in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  1b  Using 

Analysis  Method  Aa 


CY 

Diesel 

Gasoline 

Billion  gallons 

%  Savings 

Billion  gallons 

%  Savings 

2025  . 

2.3 

4.9 

0.4 

5.0 

2040  . 

9.2 

17.8 

1.0 

12.2 

2050  . 

11.1 

19.3 

1.2 

12.8 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

Table  VII— 1 3— Annual  Downstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  la  Using  Analysis  Method  Aa 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

N20 

(MMT  C02eq) 

Total  downstream 

MMT  C02eq 

%  Change 

2025  . 

¥28.9 

¥  0.005 

0.003 

¥28.9 

¥5.3 

2040  . 

¥114.1 

¥0.02 

0.006 

¥114.1 

¥18.0 

2050  . 

¥136.9 

¥0.03 

0.007 

¥136.9 

¥20.0 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


TABLE  VII— 14 — ANNUAL  FUEL  SAVINGS  IN  CALENDAR  YEARS  2025,  2040  AND  2050— FINAL  PROGRAM  VS.  ALT  la  USING 

Analysis  Method  Aa 


CY 

Diesel 

Gasoline 

Billion  gallons 

%  Savings 

Billion  gallons 

%  Savings 

2025  . 

2.4 

5.2 

0.5 

5.6 

2040  . 

10.2 

19.0 

1.2 

13.0 

2050  . 

12.3 

21.0 

1.3 

14.0 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(ii)  Upstream  (Fuel  Production  and 
Distribution)  Emissions  Projections 

Table  VII— 1 5 — Annual  Upstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  1b  Using  Analysis  Method  Aa 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

n2o 

(MMT  C02eq) 

Total  upstream 

MMT  C02eq 

%  Change 

2025  . 

¥8.1 

¥0.9 

¥0.08 

¥9.0 

¥4.9 

2040  . 

¥31.8 

¥3.4 

¥0.2 

¥35.5 

¥17.0 

2050  . 

¥38.1 

¥4.2 

¥0.2 

¥42.5 

¥19.0 

Note: 
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aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

Table  VII— 16 — Annual  Upstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  la  Using  Analysis  Method  Aa 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

N20 

(MMT  C02eq) 

Total  upstream 

MMT  C02eq 

%  Change 

2025  . 

¥8.7 

¥0.9 

¥0.09 

¥9.8 

¥5.3 

2040  . 

¥35.2 

¥3.9 

¥0.2 

¥39.3 

¥  19.0 

2050  . 

¥42.2 

¥4.6 

¥0.3 

¥47.2 

¥20.0 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(iii)  HFC  Emissions  Projections 

The  projected  HFC  emission 
reductions  due  to  the  HD  Phase  2  air 
conditioning  leakage  standardsfor 


vocational  vehicles  are  86,735  metric 
tons  of  C02eq  in  2025,  256,061  metric 
tons  of  C02eq  in  2040,  and  314,930 
metric  tons  C02eq  in  2050.  See  Chapter 


5  of  the  Rl  A  for  additional  details  on 
calculations  of  HFC  emissions. 

(iv)  Total  (Downstream  +  Upstream  ■+ 
HFC)  Emissions  Projections 


Table  VI 1-1 7— Annual  Total  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final  Program 

vs.  Alt  1b  Using  Analysis  Method  Aa 


CY2025 

CY2040 

CY2050 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

Downstream  . 

¥26.6 

¥4.9 

¥103.3 

¥17.0 

¥123.8 

¥18.0 

Upstream . 

¥9.0 

¥4.9 

¥35.5 

¥17.0 

¥42.5 

¥19.0 

HFCb  . 

¥0.1 

¥15.0 

¥0.3 

¥13.0 

¥0.3 

¥13.0 

Total  . 

¥35.7 

¥4.9 

¥139.1 

¥17.0 

¥166.6 

¥19.0 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

bHFC  represents  HFC  emission  reductions  and  percent  change  from  the  vocational  vehicle  category  only. 


Table  VI 1-1 8  Annual  Total  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final  Program 

vs.  Alt  la  Using  Analysis  Method  Aa 


CY2025 

CY2040 

CY2050 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

Downstream  . 

¥28.9 

¥5.3 

¥114.1 

¥18.0 

¥136.9 

¥20.0 

Upstream . 

¥9.8 

¥5.3 

¥39.3 

¥  19.0 

¥47.2 

¥20.0 

HFC  . 

¥0.1 

¥15.0 

¥0.3 

¥13.0 

¥0.3 

¥13.0 

Total  . 

¥38.8 

¥5.3 

¥153.7 

¥19.0 

¥184.4 

¥20.0 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(b)  Model  Year  Lifetime  Analysis 

Table  VI 1-1 9— Lifetime  GHG  Reductions  and  Fuel  Savings  Using  Analysis  Method  A— Summary  for  Model 

YEARS  201 8-2029  a 


No-action  alternative  (baseline) 

Final  program 
(alternative  3) 

1b 

(dynamic) 

la 

(flat) 

Fuel  Savings  (Billion  Gallons)  . 

71.1 

77.7 

Total  GHG  Reductions  (MMT  C02eq)  . 

958 

1,049 

Downstream  (MMT  C02eq) . 

715 

781 

Upstream  (MMT  C02eq)  . 

243 

268 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


EPA-1 9-01 26-A-001 350 


ED  001620  00002750-00353 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73831 


(2)  impacts  of  the  Final  Rules  Using 
Analysis  Method  B 

(a)  Calendar  Year  Analysis 

(i)  Downstream  (Tailpipe)  Emissions 
Projections 

As  described  in  Section  VILA., 
Method  B  used  MOVES  to  estimate 
downstream  GHG  inventories  from  the 
final  rules,  relative  to  Alternative  la,  for 
all  heavy -duty vehicle  categories 
(including  the  engines  associated  with 
tractor -trailercombi nations  and 
vocational  vehicles).  The  agencies 
expect  reductions  in  C02  emissions 
from  all  heavy -duty  vehicle  categories 
due  to  engine  and  vehicle 
improvements.  We  expect  N20 


emissions  to  increase  very  slightly 
because  of  a  rebound  in  vehicle  miles 
traveled  (VMT).  However,  since  N20  is 
produced  as  a  byproduct  of  fuel 
combustion,  the  increase  in  N20 
emissions  is  expected  to  be  more  than 
offset  by  the  improvements  in  fuel 
efficiency  from  the  final  rules.549  We 
expect  methane  emissions  to  decrease 
primarily  due  to  reduced  refueling  from 
improved  fuel  efficiency  and  the 
differences  in  hydrocarbon  emission 
characteristics  between  on-roaddiesel 
engines  and  APUs.  The  amount  of 
methane  emitted  as  a  fraction  of  total 
hydrocarbons  is  expected  to  be  less  for 
APUs  than  for  on-roaddiesel  engines 
during  extended  idling.  Overall,  the 
downstream  GHG  emissions  will  be 


reduced  significantly  and  are  described 
in  the  following  subsections. 

Fuel  consumption  is  calculated  from 
the  MOVES  output  of  total  energy 
consumption  converted  using  the  fuel 
heating  values  assumed  in  the 
Renewable  Fuels  Standard 
rulemaking550  and  in  MOVES.551 

Table  VI 1-20  shows  the  impacts  on 
downstream  GHG  emissions  and  fuel 
savings  in  2025,  2040  and  2050,  relative 
to  Alternative  la,  for  the  final  program. 

Table  VI 1-21  shows  the  estimated  fuel 
savings  from  the  final  program  in  2025, 
2040,  and  2050,  relative  to  Alternative 
la.  The  results  from  the  comparable 
analyses  relative  to  Alternative  1b  are 
presented  in  Section  VII.C.(I). 


Table  VII— 20 — Annual  Downstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  la  Using  Analysis  Method  Ba 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

N20 

(MMT  C02eq) 

Total  downstream 

MMT  C02eq 

%  Change 

2025  . 

¥27.8 

¥0.01 

0.002 

¥27.8 

¥4.6 

2040  . 

¥124.3 

¥0.02 

0.003 

¥124.3 

¥18.4 

2050  . 

¥  148.4 

¥0.03 

0.004 

¥  148.4 

¥0.0 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  VII— 21 — Annual  Fuel  Savings  in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  la  Using 

Analysis  Method  Ba 


CY 

Diesel 

Gasoline 

Billion  gallons 

%  Savings 

Billion  gallons 

%  Savings 

2025  . 

2.5 

5.0 

0.3 

2.8 

2040  . 

10.8 

19.4 

1.7 

13.3 

2050  . 

13.0 

21.0 

1.9 

14.4 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(ii)  Upstream  (Fuel  Production  and 
Distribution)  Emissions  Projections 

The  upstream  GHG  emission 
reductions  associated  with  the 
production  and  distribution  of  gasoline 
and  diesel  from  crude  oil  include  the 
domestic  emission  reductions  only. 
Additionally,  since  this  rulemaking  is 
not  expected  to  impact  biofuel  volumes 
mandated  by  the  annual  Renewable 
Fuel  Standards  (RFS)  regulations552,  the 
impacts  on  upstream  emissions  from 


549  MOVES  is  not  capable  of  modeling  the 
changes  in  exhaust  NzO  emissions  from  the 
improvements  in  fuel  efficiency.  Due  to  this 
limitation,  a  conservative  approach  was  taken  to 
only  model  the  VMT  rebound  in  estimating  the 
emissions  impact  on  N20  from  the  final  rules, 
resulting  in  a  slight  increase  in  downstream  N20 
inventory. 


changes  in  biofuel  feedstock  (i.e., 
agricultural  sources  such  as  fertilizer, 
fugitive  dust,  and  livestock)  are  not 
shown.  In  other  words,  we  attribute 
decreased  fuel  consumption  from  this 
program  to  petroleum  -basedfueis  only, 
while  assuming  no  net  effect  on 
volumes  of  renewable  fuels.  We  used 
this  approach  because  annual  renewable 
fuel  volumes  are  mandated 
independently  from  this  rulemaking 
under  RFS.  As  a  consequence,  it  is  not 
possible  to  conclude  whether  the 


550  Renewable  Fuels  Standards  assumptions  of 
1 15,000  BTU/gallon  gasol ine  (E0)  and  76,330  BTU/ 
gallon  ethanol  (El 00)  were  weighted  90  percent  and 
10  percent,  respectively,  for  El 0  and  85  percent  and 
15  percent,  respectively,  for  El 5  and  converted  to 
kJ  at  1 .055  kJ/BTU.  The  conversion  factors  are 
117,245  kJ/gallon  for  gasoline  blended  with  ten 
percent  ethanol  (E10)and  115,205  kJ/galion  for 
gasoline  blended  with  fifteen  percent  ethanol  (E15). 


decreasing  petroleum  consumption 
projected  here  would  increase  the 
fraction  of  the  U.S.  fuel  supply  that  is 
made  up  by  renewable  fuels  (if  RFS 
volumes  remained  constant),  or  whether 
future  renewable  fuel  volume  mandates 
would  decrease  in  proportion  to  the 
decreased  petroleum  consumption 
projected  here. 

As  background,  EPA  sets  annual 
renewable  fuel  volume  mandates 
through  a  separate  RFS  notice-and- 
comment  rulemaking  process,  and  the 


551  The  conversion  factor  for  diesel  is  138,451  kJ/ 
gallon.  See  MOVES2004  Energy  and  Emission 
Inputs.  EPA420-P-05-003,  March  2005.  http:// 
www3  .epa.  gov/otaq/models/ngm  /420p 05 003.  pdf 
(last  accessed  Mar  15,  2016). 

552  U.S.  EPA.  2014  Standards  for  the  Renewable 
Fuel  Standard  Program.  40  CFR  part  80.  EPA-HG- 
OAR-201 3-0479;  FRL-9900-90-OAR,  RIN  2060- 
AR76. 
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final  volumes  are  based  on  El  A 
projections,  EPA’s  own  market 
assessment,  and  information  obtained 
from  the  RFS  notice  and  comment 
process.  Also,  RFS  standards  are  nested 
within  each  other,  which  means  that  a 
fuel  with  a  higher  GHG  reduction 


threshold  can  be  used  to  meet  the 
standards  for  a  lower  GHG  reduction 
threshold.  This  creates  additional 
uncertainty  in  projecting  this  rule’s  net 
effect  on  future  annual  RFS  standards. 

In  conclusion,  the  impacts  of  this 
rulemaking  on  annual  renewable  fuel 
volume  mandates  are  difficult  to  project 


at  the  present  time.  However,  since  it  is 
not  centrally  relevant  to  the  analysis  for 
this  rulemaking,  we  have  not  included 
any  impacts  on  renewable  fuel  volumes 
in  this  analysis.  The  upstream  GHG 
emission  reductions  of  the  final  program 
can  be  found  in  Table  VI 1-22. 


Table  VI 1-22— Annual  Upstream  GHG  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final 

Program  vs.  Alt  la  Using  Analysis  Method  Ba 


CY 

co2 

(MMT) 

ch4 

(MMT  C02eq) 

n2o 

(MMT  C02eq) 

Total  upstream 

MMT  C02eq 

%  CHANGE 

2025  . 

¥8.6 

¥0.9 

¥0.04 

¥9.5 

¥4.7 

2040  . 

¥38.0 

¥4.0 

¥0.2 

¥42.2 

¥18.7 

2050  . 

¥45.5 

¥4.8 

¥0.2 

¥50.5 

¥20.3 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(iii)  HFC  Emissions  Projections 

The  projected  HFC  emission 
reductions  due  to  the  HD  Phase  2  air 
conditioning  leakage  standards  for 
vocational  vehicles  are  86,735  metric 
tons  of  C02eq  in  2025,  256,061  metric 
tons  of  C02eq  in  2040,  and  314,930 

Table  VI 1-23— Annual  Total  GHG 


CY2025 

CY2040 

CY2050 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

MMT  C02eq 

%  Change 

Downstream  . 

¥27.8 

¥4.6 

¥  124.3 

¥  18.4 

¥  148.4 

¥20.0 

Upstream . 

¥9.5 

¥4.7 

¥42.2 

¥18.7 

¥50.5 

¥20.3 

HFC*>  . 

¥0.1 

¥15.0 

¥0.3 

¥13.0 

¥0.3 

¥13.0 

Total  . 

¥37.4 

¥4.7 

¥  166.8 

¥  18.5 

¥  199.2 

¥20.1 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

bHFC  represents  HFC  emission  reductions  and  percent  change  from  the  vocational  vehicle  category  only. 


metric  tons  C02eq  in  2050.  See  Chapter  (Table  VI 1-20),  upstream  (Table  VI 1-22), 


and  HFC  to  summarize  the  total  GHG 
reductions  in  calendar  years  2025,  2040 
and  2050,  relative  to  Alternative  la. 


5  of  the  RIA  for  additional  details  on 
calculations  of  HFC  emissions. 

(iv)  Total  (Downstream  +  Upstream  + 

HFC)  Emissions  Projections 

Table  VI 1-23  combines  the  impacts  of 
the  final  program  from  downstream 

3  Emissions  Impacts  in  Calendar  Years  2025,  2040  and  2050— Final  Program 
vs.  Alt  la  Using  Analysis  Method  Ba 


(b)  Model  Year  Lifetime  Analysis 

in  addition  to  the  annual  GHG 
emissions  and  fuel  consumption 
reductions  expected  from  the  final  rules, 
we  estimated  the  combined 


(downstream  and  upstream)  GHG  and 
fuel  consumption  impacts  for  the 
lifetime  of  the  impacted  vehicles  sold  in 
the  regulatory  timeframe.  Table  VI 1-24 
shows  the  fleet- wideGHG  reductions 
and  fuel  savings  from  the  final  program, 


relative  to  Alternative  la,  through  the 
lifetime  of  heavy -dutyvehicles.553  For 
the  lifetime  GHG  reductions  and  fuel 
savings  by  vehicle  categories,  see 
Chapter  5  of  the  RIA. 


Table  VI 1-24— Lifetime  GHG  Reductions  and  Fuel  Savings  Using  Analysis  Method  B— Summary  for  Model 

Years  201 8-2029 a 


Fuel  Savings  (Billion  Gallons)  . 

Total  GHG  Reductions  (MMT  C02eq) 

Downstream  (MMT  C02eq)  . 

Upstream  (MMT  C02eq)  . 

Note: 


Model  years 


Final  program 
(Alternative  3) 


No-action  alternative 


(baseline) 


la  (Flat) 


82.2 

1,097.6 

819.2 

278.4 


553  A  lifetime  of  30  years  Is  assumed  In  MOVES. 
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aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


D.  Climate  Impacts  and  Indicators 

(1)  Climate  Change  Impacts  From  GHG 
Emissions 

The  impact  of  GHG  emissions  on  the 
climate  has  been  reviewed  in  the  2009 
Endangerment  and  Cause  or  Contribute 
Findings  for  Greenhouse  Gases  under 
Section  202(a)  of  the  Clean  Air  Act,  the 
2012-2016  light-dutyvehicie 
rulemaking,  the  2014-2018  heavy-duty 
vehicle  GHG  and  fuel  efficiency 
rulemaking,  the  201 7-2025  light-duty 
vehicle  rulemaking,  and  the  standards 
for  new  electricity  utility  generating 
units.  See  74  FR  66496;  75  FR  25491 ;  76 
FR  57294;  77  FR  62894;  79  FR  1456- 
1459;  80  FR  64662.  This  section  briefly 
discusses  again  some  of  the  climate 
impact  of  EPA’s  actions  in  context  of 
transportation  emissions.  NHTSA  has 
analyzed  the  climate  impacts  of  its 
specific  actions  (/.e.,  excluding  EPA’s 
HFC  regulatory  provisions)  as  well  as 
reasonable  alternatives  in  its  DEIS  that 
accompanies  this  final  rules.  DOT  has 
considered  the  potential  climate 
impacts  documented  in  the  DEIS  as  part 
of  the  rulemaking  process. 

Once  emitted,  GHGs  that  are  the 
subject  of  this  regulation  can  remain  in 
the  atmosphere  for  decades  to 
millennia,  meaning  that  (1)  their 
concentrations  become  well -mixed 
throughout  the  global  atmosphere 
regardless  of  emission  origin,  and  (2) 
their  effects  on  climate  are  long  lasting. 
GHG  emissions  come  mainly  from  the 
combustion  of  fossil  fuels  (coal,  oil,  and 
gas),  with  additional  contributions  from 
the  clearing  of  forests,  agricultural 
activities,  cement  production,  and  some 
industrial  activities.  Transportation 
activities,  in  aggregate,  were  the  second 
largest  contributor  to  total  U.S.  GHG 
emissions  in  2010  (27  percent  of  total 
emissions).554 

The  EPA  Administrator  relied  on 
thorough  and  peer-reviewed 
assessments  of  climate  change  science 
prepared  by  the  Intergovernmental 
Panel  on  Climate  Change  (“IPCC”),  the 
United  States  Global  Change  Research 
Program  (“USGCRP”),  and  the  National 
Research  Council  of  the  National 
Academies  (“NRC”)555  as  the  primary 


554  U.S.  EPA  (2012)  inventory  of  U.S.  Greenhouse 
Gas  Emissions  and  Sinks:  1990-2010.  EPA  430-R- 
12-001.  Availabieat  http://epa.gov/climatechange/ 
em  issions/downloa  ds  1 2/US-GHG-in  ven  tory-20 1 2- 
Main-Text.pdf. 

555  For  a  complete  list  of  core  references  from 
IPCC,  USGCRP/CCSP,  NRC  and  others  relied  upon 
for  development  of  the  TSD  for  EPA’s 
Endangerment  and  Cause  or  Contribute  Findings 


scientific  and  technical  basis  for  the 
Endangerment  and  Cause  or  Contribute 
Findings  for  Greenhouse  Gases  Under 
Section  202(a)  of  the  Clean  Air  Act  (74 
FR  66496,  December  15,  2009).  These 
assessments  comprehensively  address 
the  scientific  issues  the  EPA 
Administrator  had  to  examine, 
providing  her  data  and  information  on 
a  wide  range  of  issues  pertinent  to  the 
Endangerment  Finding.  These 
assessments  have  been  rigorously 
reviewed  by  the  expert  community,  and 
also  by  United  States  government 
agencies  and  scientists,  including  by 
EPA  itself. 

Based  on  these  assessments,  the  EPA 
Administrator  determined  that  the 
emissions  from  new  motor  vehicles  and 
engines  contribute  to  elevated 
concentrations  of  greenhouse  gases;  that 
these  greenhouse  gases  cause  warming; 
that  the  recent  warming  has  been 
attributed  to  the  increase  in  greenhouse 
gases;  and  that  warming  of  the  climate 
endangers  the  public  health  and  welfare 
of  current  and  future  generations.  See 
Coalition  for  Responsible  Regulation  v. 
EPA ,  684  F.  3d  102,  121  (D.C.  Cir.  2012) 
(upholding  ail  of  EPA’s  findings  and 
stating  “EPA  had  before  it  substantial 
record  evidence  that  anthropogenic 
emissions  of  greenhouse  gases  ‘very 
likely’  caused  warming  of  the  climate 
over  the  last  several  decades.  EPA 
further  had  evidence  of  current  and 
future  effects  of  this  warming  on  public 
health  and  welfare.  Relying  again  upon 
substantial  scientific  evidence,  EPA 
determined  that  anthropogenically 
induced  climate  change  threatens  both 
public  health  and  public  welfare.  It 
found  that  extreme  weather  events, 
changes  in  air  quality,  increases  in  food- 
and  water-bornepathogens,  and 
increases  in  temperatures  are  likely  to 
have  adverse  health  effects.  The  record 
also  supports  EPA’s  conclusion  that 
climate  change  endangers  human 
welfare  by  creating  risk  to  food 
production  and  agriculture,  forestry, 
energy,  infrastructure,  ecosystems,  and 
wildlife.  Substantial  evidence  further 
supported  EPA’s  conclusion  that  the 
warming  resulting  from  the  greenhouse 
gas  emissions  could  be  expected  to 
create  risks  to  water  resources  and  in 
general  to  coastal  areas  as  a  result  of 
expected  increase  in  sea  level.”) 

A  number  of  major  peer-reviewed 
scientific  assessments  have  been 
released  since  the  administrative  record 


see  Section  1(b),  specifically.  Table  1.1  of  the  TSD. 
(Docket  EPA-HQ-OAR-201 0-0799). 


concerning  the  Endangerment  Finding 
closed  following  EPA’s  2010 
Reconsideration  Denial.556  These 
assessments  include  the  “Special  Report 
on  Managing  the  Risks  of  Extreme 
Events  and  Disasters  to  Advance 
Climate  Change  Adaptation”  557 ,  the 
2013-14  Fifth  Assessment  Report 
(AR5),558  the  2014  National  Climate 
Assessment  report,559  the  “Ocean 
Acidification:  A  National  Strategy  to 
Meet  the  Challenges  of  a  Changing 
Ocean,”  560  “Report  on  Climate 
Stabilization  Targets:  Emissions, 
Concentrations,  and  Impacts  over 
Decades  to  Millennia,” 561  “National 
Security  Implications  for  U.S.  Naval 
Forces”  (National  Security 
I mpl ications),562  ‘ ‘ U nderstandi ng 
Earth’s  Deep  Past:  Lessons  for  Our 
Climate  Future,”  563  “Sea  Level  Rise  for 


556  “EPA’s  Denial  of  the  Petitions  to  Reconsider 
the  Endangerment  and  Cause  or  Contribute 
Findings  for  Greenhouse  Gases  under  Section 
202(a)  of  the  Clean  Air  Act,”  75  FR  49,556  (Aug. 

13,  2010)  (“Reconsideration  Denial”). 

557  Intergovernmental  Panel  on  Climate  Change 
(IPCC).  2012:  Managing  the  Risks  of  Extreme  Events 
and  Disasters  to  Advance  Climate  Change 
Adaptation.  A  Special  Report  of  Working  Groups  I 
and  II  of  the  intergovernmental  Panel  on  Climate 
Change.  Cambridge  University  Press,  Cambridge, 

UK,  and  New  York,  NY,  USA. 

558  Intergovernmental  Panel  on  Climate  Change 
(IPCC).  2013.  Climate  Change  2013:  The  Physical 
Science  Basis.  Contribution  of  Working  Group  I  to 
the  Fifth  Assessment  Report  of  the 
Intergovernmental  Panel  on  Climate  Change. 
Cambridge  University  Press,  Cambridge,  United 
Kingdom  and  New  York,  NY,  USA, 
Intergovernmental  Panel  on  Climate  Change  (IPCC). 
2014.  Climate  Change  2014:  Impacts,  Adaptation, 
and  Vulnerability.  Contribution  of  Working  Group 
II  to  the  Fifth  Assessment  Report  of  the 
Intergovernmental  Panel  on  Climate  Change. 
Cambridge  University  Press,  Cambridge,  United 
Kingdom  and  New  York,  NY,  USA, 
Intergovernmental  Panel  on  Climate  Change  (IPCC). 
2014.  Climate  Change  2014:  M  itigation  of  Climate 
Change.  Contribution  of  Working  Group  III  to  the 
Fifth  Assessment  Report  of  the  intergovernmental 
Panel  on  Climate  Change.  Cambridge  University 
Press,  Cambridge,  United  Kingdom  and  New  York, 
NY,  USA. 

559  Melillo,  Jerry  M.,  Terese  (T.C.)  Richmond,  and 
Gary  W.  Yohe,  Eds.  2014.  Climate  Change  Impacts 
in  the  United  States:  The  Third  National  Climate 
Assessment.  U.S.  Global  Change  Research  Program. 
Available  at  http://nca2014.globalchange.gov. 

560  National  Research  Council  (NRC).  2010.  Ocean 
Acidification:  A  National  Strategy  to  Meet  the 
Challenges  of  a  Changing  Ocean.  National 
Academies  Press.  Washington,  DC. 

561  National  Research  Council  (NRC).  2011. 
Climate  Stabilization  Targets:  Emissions, 
Concentrations,  and  Impacts  over  Decades  to 
Millennia.  National  Academies  Press,  Washington, 
DC. 

562  National  Research  Council  (NRC)  2011. 
National  Security  Implications  of  Climate  Change 
for  U.S.  Naval  Forces.  National  Academies  Press. 
Washington,  DC. 

563  National  Research  Council  (NRC).  2012.  Sea- 
Level  Rise  for  the  Coasts  of  California,  Oregon,  and 
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the  Coasts  of  California,  Oregon,  and 
Washington:  Past,  Present,  and 
Future/’564  “Climate and  Social  Stress: 
Implications  for  Security  Analysis,” 565 
and  “Abrupt  Impacts  of  Climate 
Change”  (Abrupt  impacts) 
assessments.566 

EPA  has  reviewed  these  assessments 
and  finds  that,  in  general,  the  improved 
understanding  of  the  climate  system 
they  present  is  consistent  with  the 
assessments  underlying  the  2009 
Endangerment  Finding. 

The  most  recent  assessments  released 
were  the  IPCC  AR5  assessments 
between  September  2013  and  April 
2014,  the  NRC  Abrupt  Impacts 
assessment  in  December  of  201 3,  and 
the  U.S.  National  Climate  Assessment  in 
May  of  2014.  The  NRC  Abrupt  Impacts 
report  examines  the  potential  for  tipping 
points,  thresholds  beyond  which  major 
and  rapid  changes  occur  in  the  Earth’s 
climate  system  or  other  systems 
impacted  by  the  climate.  The  Abrupt 
Impacts  report  did  find  less  cause  for 
concern  than  some  previous 
assessments  regarding  some  abrupt 
events  within  the  next  century,  such  as 
disruption  of  the  Atlantic  Meridional 
Overturning  Circulation  (AMOC)  and 
sudden  releases  of  high -latitude 
methane  from  hydrates  and  permafrost, 
but  found  that  the  potential  for  abrupt 
changes  in  ecosystems,  weather  and 
climate  extremes,  and  groundwater 
supplies  critical  for  agriculture  now 
seem  more  likely,  severe,  and  imminent. 
The  assessment  found  that  some  abrupt 
changes  were  already  underway  (Arctic 
sea  ice  retreat  and  increases  in 
extinction  risk  due  to  the  speed  of 
climate  change)  but  cautioned  that  even 
abrupt  changes  such  as  the  AMOC 
disruption  that  are  not  expected  in  this 
century  can  have  severe  impacts  when 
they  happen. 

The  IPCC  AR5  assessments  are  also 
generally  consistent  with  the  underlying 
science  supporting  the  2009 
Endangerment  Finding.  For  example, 
confidence  in  attributing  recent 
warming  to  human  causes  has 
increased:  The  IPCC  stated  that  it  is 
extremely  likely  (<95  percent 
confidence)  that  human  influences  have 


Washington:  Past,  Present,  and  Future.  National 
Academies  Press.  Washington,  DC. 

564  National  Research  Council  (NRC).  2012.  Sea- 
Level  Rise  for  the  Coasts  of  California,  Oregon,  and 
Washington:  Past,  Present,  and  Future.  National 
Academies  Press.  Washington,  DC. 

565  National  Research  Council  (NRC).  2013. 
Climate  and  Social  Stress:  Implications  for  Security 
Analysis.  National  Academies  Press.  Washington, 
DC. 

566  National  Research  Council  (NRC).  2013. 
Abrupt  Impacts  of  Climate  Change:  Anticipating 
Surprises.  National  Academies  Press.  Washington, 
DC. 


been  the  dominant  cause  of  recent 
warming.  Moreover,  the  IPCC  found  that 
the  last  30  years  were  likely  (<66 
percent  confidence)  the  warmest  30  year 
period  in  the  Northern  Hemisphere  of 
the  past  1400  years,  that  the  rate  of  ice 
loss  of  worldwide  glaciers  and  the 
Greenland  and  Antarctic  ice  sheets  has 
likely  increased,  that  there  is  medium 
confidence  that  the  recent  summer  sea 
ice  retreat  in  the  Arctic  is  larger  than  it 
has  been  in  1450  years,  and  that 
concentrations  of  carbon  dioxide  and 
several  other  of  the  major  greenhouse 
gases  are  higher  than  they  have  been  in 
at  least  800,000  years.  Climate -change 
induced  impacts  have  been  observed  in 
changing  precipitation  patterns,  melting 
snow  and  ice,  species  migration, 
negative  impacts  on  crops,  increased 
heat  and  decreased  cold  mortality,  and 
altered  ranges  for  water -bornei  1 1  nesses 
and  disease  vectors.  Additional  risks 
from  future  changes  include  death, 
injury,  and  disrupted  livelihoods  in 
coastal  zones  and  regions  vulnerable  to 
inland  flooding,  food  insecurity  linked 
to  warming,  drought,  and  flooding, 
especially  for  poor  populations,  reduced 
access  to  drinking  and  irrigation  water 
for  those  with  minimal  capital  in  semi- 
arid  regions,  and  decreased  biodiversity 
in  marine  ecosystems,  especially  in  the 
Arctic  and  tropics,  with  implications  for 
coastal  livelihoods.  The  IPCC 
determined  that  “[cjontinued  emissions 
of  greenhouse  gases  will  cause  further 
warming  and  changes  in  all  components 
of  the  climate  system.  Limiting  climate 
change  will  require  substantial  and 
sustained  reductions  of  greenhouse 
gases  emissions.” 

Finally,  the  recently  released  National 
Climate  Assessment  stated,  “Climate 
change  is  already  affecting  the  American 
people  in  far  reaching  ways.  Certain 
types  of  extreme  weather  events  with 
links  to  climate  change  have  become 
more  frequent  and/or  intense,  including 
prolonged  periods  of  heat,  heavy 
downpours,  and,  in  some  regions,  floods 
and  droughts.  In  addition,  warming  is 
causing  sea  level  to  rise  and  glaciers  and 
Arctic  sea  ice  to  melt,  and  oceans  are 
becoming  more  acidic  as  they  absorb 
carbon  dioxide.  These  and  other  aspects 
of  climate  change  are  disrupting 
people’s  lives  and  damaging  some 
sectors  of  our  economy.” 

Assessments  from  these  bodies 
represent  the  current  state  of 
knowledge,  comprehensively  cover  and 
synthesize  thousands  of  individual 
studies  to  obtain  the  majority 
conclusions  from  the  body  of  scientific 
literature  and  undergo  a  rigorous  and 
exacting  standard  of  review  by  the  peer 
expert  community  and  U.S.  government. 


Based  on  modeling  analysis 
performed  by  the  agencies,  reductions 
in  C02  and  other  GHG  emissions 
associated  with  these  final  rules  will 
affect  future  climate  change.  Since 
GHGsare  well -mixed in  the  atmosphere 
and  have  long  atmospheric  lifetimes, 
changes  in  GHG  emissions  will  affect 
atmospheric  concentrations  of 
greenhouse  gases  and  future  climate  for 
decades  to  millennia,  depending  on  the 
gas.  This  section  provides  estimates  of 
the  projected  change  in  atmospheric 
C02  concentrations  based  on  the 
emission  reductions  estimated  for  these 
final  rules,  compared  to  the  reference 
case.  In  addition,  this  section  analyzes 
the  response  to  the  changes  in  GHG 
concentrations  of  the  following  climate- 
related  variables:  Global  mean 
temperature,  sea  level  rise,  and  ocean 
pH. 

(2)  Projected  Change  in  Atmospheric 
C02  Concentrations,  Global  Mean 
Surface  Temperature  and  Sea  Level  Rise 

To  assess  the  impact  of  the  emissions 
reductions  from  the  final  rules,  EPA 
estimated  changes  in  projected 
atmospheric  C02  concentrations,  global 
mean  surface  temperature  and  sea  -  level 
rise  to  2100  using  the  GCAM  (Global 
Change  Assessment  Model,  formerly 
MiniCAM),  integrated  assessment 
model  567  coupled  with  the  MAGICC 
(Model  for  the  Assessment  of 
Green  house -gaslnduced  Climate 
Change)  simple  climate  model.568 
GCAM  was  used  to  create  the  globally 
and  temporally  consistent  set  of  climate 
relevant  emissions  required  for  running 
MAGICC.  MAGICC  w as  then  used  to 
estimate  the  projected  change  in 
relevant  climate  variables  over  time. 
Given  the  magnitude  of  the  estimated 


567  GCAM  Isa  long- term, gSobai  integrated 
assessment  model  of  energy,  economy,  agriculture 
and  land  use  that  considers  the  sources  of 
emissions  of  a  suite  of  greenhouse  gases  (GHG’s), 
emitted  in  14  globally  disaggregated  regions,  the 
fate  of  emissions  to  the  atmosphere,  and  the 
consequences  of  changing  concentrations  of 
greenhouse  related  gases  for  climate  change.  GCAM 
begins  with  a  representation  of  demographic  and 
economic  developments  in  each  region  and 
combines  these  with  assumptions  about  technology 
development  to  describe  an  internally  consistent 
representation  of  energy,  agriculture,  land  -  use, and 
economic  developments  that  in  turn  shape  global 
emissions. 

568  MAGICC  consists  of  a  suite  of  coupled  gas- 
cycle,  climate  and  ice- meltmodels  integrated  into 
a  single  framework.  The  framework  allows  the  user 
to  determine  changes  in  green  ho  use -gas 
concentrations,  global  -meansurface  air  temperature 
and  sea- level  resulting  from  anthropogenic 
emissions  of  carbon  dioxide  (C02),  methane  (CH4), 
nitrous  oxide  (N20),  reactive  gases  (CO,  NOx, 
VOCs),  the  halocarbons  ( e.g .  HCFCs,  MFCs,  PFCs) 
and  sulfur  dioxide  (S02).  MAGICC  emulates  the 
global  -mean temperature  responses  of  more 
sophisticated  coupled  Atmosphere/Ocean  General 
Circulation  Models  (AOGCMs)  with  high  accuracy. 
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emissions  reductions  associated  with 
these  rules,  a  simple  climate  model  such 
as  MAGICC  is  appropriate  for  estimating 
the  atmospheric  and  climate  response. 

The  analysis  projects  that  the  final 
rules  will  reduce  atmospheric 
concentrations  of  C02,  global  climate 
warming,  ocean  acidification,  and  sea 
level  rise  relative  to  the  reference  case. 
Although  the  projected  reductions  and 
improvements  are  small  in  comparison 
to  the  total  projected  climate  change, 
they  are  quantifiable,  directionally 
consistent,  and  will  contribute  to 
reducing  the  risks  associated  with 
climate  change.  Climate  change  is  a 
global  phenomenon,  and  EPA 


recognizes  that  this  one  national  action 
alone  will  not  prevent  it;  EPA  notes  this 
would  be  true  for  any  given  GHG 
mitigation  action  when  taken  alone  or 
when  considered  in  isolation.  EPA  also 
notes  that  a  substantial  portion  of  C02 
emitted  into  the  atmosphere  is  not 
removed  by  natural  processes  for 
millennia,  and  therefore  each  unit  of 
C02  not  emitted  into  the  atmosphere 
due  to  this  rules  avoids  essentially 
permanent  climate  change  on  centennial 
time  scales. 

EPA  determines  that  the  projected 
reductions  in  atmospheric  C02,  global 
mean  temperature,  sea  level  rise,  and 
ocean  pH  are  meaningful  in  the  context 


of  this  action.  The  results  of  the 
analysis,  summarized  in  Table  VI 1-25, 
demonstrate  that  relative  to  the 
reference  case,  by  2100  projected 
atmospheric  C02  concentrations  are 
estimated  to  be  reduced  by  1.2  to  1 .3 
part  per  million  by  volume  (ppmv), 
global  mean  temperature  is  estimated  to 
be  reduced  by  0.0027  to  0.0065  °C,  and 
sea  -  level  rise  is  projected  to  be  reduced 
by  approximately  0.026  to  0.058  cm, 
based  on  a  range  of  climate  sensitivities 
(described  below).  Details  about  this 
modeling  analysis  can  be  found  in  the 
RIA  Chapter  6.3. 


Table  VI 1-25— Impact  of  GHG  Emissions  Reductions  on  Projected  Changes  in  Global  Climate  Associated 

With  Phase  2  Standards  for  MY  2018-2024 

[Based  on  a  range  of  climate  sensitivities  from  1.5-6  °C] 


Variable 

Units 

Year 

Projected  change 

Atmospheric  C02  Concentration  . 

ppmv 

2100 

¥1.2  to  ¥1.3 

Global  Mean  Surface  Temperature  . 

°C 

2100 

¥0.0027  to  ¥0.0065 

Sea  Level  Rise  . 

cm 

2100 

¥  0.026  to  ¥  0.058 

Ocean  pH  . 

pH  units 

2100 

+0.0006 a 

Note: 

aThe  value  for  projected  change  in  ocean  pH  is  based  on  a  climate  sensitivity  of  3.0. 


The  projected  reductions  are  small 
relative  to  the  change  in  temperature 
(1. 8-4.8  °C),  C02  concentration  (404  to 
470  ppm),  sea  level  rise  (23-56  cm),  and 
ocean  acidity  (¥0.30  pH  units)  from 
1990  to  2100  from  the  MAGICC 
simulations  for  the  GCAM  reference 
case.  However,  this  is  to  be  expected 
given  the  magnitude  of  emissions 
reductions  expected  from  the  program 
in  the  context  of  global  emissions. 
Moreover,  these  effects  are  occurring 
everywhere  around  the  globe,  so 
benefits  that  appear  to  be  marginal  for 
any  one  location,  such  as  a  reduction  in 
sea  level  rise  of  half  a  millimeter,  can  be 
sizable  when  the  effects  are  summed 
along  thousands  of  miles  of  coastline. 
This  uncertainty  range  does  not  include 
the  effects  of  uncertainty  in  future 
emissions.  It  should  also  be  noted  that 
the  calculations  in  MAGICC  do  not 
include  the  possible  effects  of 
accelerated  ice  flow  in  Greenland  and/ 
or  Antarctica:  estimates  of  sea  level  rise 
from  the  recent  NRC,  IPCC,  and  NCA 
assessments  range  from  26  cm  to  2 
meters  depending  on  the  emissions 
scenario,  the  processes  included,  and 
the  likelihood  range  assessed;  inclusion 
of  these  effects  would  lead  to 
correspondingly  larger  benefits  of 
mitigation.  Further  discussion  of  EPA’s 
modeling  analysis  is  found  in  the  RIA, 
Chapter  6.3. 

Based  on  the  projected  atmospheric 
C02  concentration  reductions  resulting 


from  these  final  rules,  EPA  calcuiatesan 
increase  in  ocean  pH  of  0.0006  pH  units 
in  2100  relative  to  the  baseline  case  (this 
is  a  reduction  in  the  expected 
acidification  of  the  ocean  of  a  decrease 
of  0.3  pH  units  from  1990  to  2100  in  the 
baseline  case).  Thus,  this  analysis 
indicates  the  projected  decrease  in 
atmospheric  C02  concentrations  from 
the  Phase  2  standards  will  result  in  an 
increase  in  ocean  pH  (i.e.,  a  reduction  in 
the  expected  acidification  of  the  ocean 
in  the  reference  case).  A  more  detailed 
discussion  of  the  modeling  analysis 
associated  with  ocean  pH  is  provided  in 
the  RIA,  Chapter  6.3. 

The  2011  NRC  assessment  on 
“Climate Stabilization  Targets: 
Emissions,  Concentrations,  and  Impacts 
over  Decades  to  Millennia55  determined 
how  a  number  of  climate  impacts — such 
as  heaviest  daily  rainfalls,  crop  yields, 
and  Arctic  sea  ice  extent — would 
change  with  a  temperature  change  of  1 
degree  Celsius  (C)  of  warming.  These 
relationships  of  impacts  with 
temperature  change  could  be  combined 
with  the  calculated  reductions  in 
warming  in  Table  VI 1-25  to  estimate 
changes  in  these  impacts  associated 
with  this  final  rulemaking. 

As  a  substantial  portion  of  C02 
emitted  into  the  atmosphere  is  not 
removed  by  natural  processes  for 
millennia,  each  unitofC02  not  emitted 
into  the  atmosphere  avoids  some  degree 
of  effectively  permanent  climate  change. 


Therefore,  reductions  in  emissions  in 
the  near  term  are  important  in 
determining  climate  impacts 
experienced  not  just  over  the  next 
decades  but  over  thousands  of  years.569 
Though  the  magnitude  of  the  avoided 
climate  change  projected  here  in 
isolation  is  small  in  comparison  to  the 
total  projected  changes,  these  reductions 
represent  a  reduction  in  the  adverse 
risks  associated  with  climate  change 
(though  these  risks  were  not  formally 
estimated  for  this  action)  across  a  range 
of  equilibrium  climate  sensitivities.  In 
addition,  these  reductions  are  part  of  a 
larger  suite  of  domestic  and 
international  mitigation  actions,  and 
should  be  considered  in  that  context. 

EPA’s  analysis  of  this  final  rule’s 
impact  on  global  climate  conditions  is 
intended  to  quantify  these  potential 
reductions  using  the  best  available 
science.  EPA’s  modeling  results  show 
consistent  reductions  relative  to  the 
basel  i  ne  case  i  n  changes  of  C02 
concentration,  temperature,  sea-  level 
rise,  and  ocean  pH  over  the  next 
century. 


569  National  Research  Council  (NRC)  (2011). 
Climate  Stabilization  Targets:  Emissions, 
Concentrations,  and  Impacts  over  Decades  to 
Millennia.  National  Academy  Press.  Washington, 
DC.  (Docket  EPA-HQ-OAR-201 0-0799). 


EPA-1 9-01 26-A-001 355 


ED  001620  00002750-00358 


EPA-HQ-201 8-002121  Production  Set  #2 


73836  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


VI II.  How  will  these  rules  impact  non- 
GHG  emissions  and  their  associated 
effects? 

The  heavy -duty  vehicle  standards  are 
expected  to  influence  the  emissions  of 
criteria  air  pollutants  and  several 
hazardous  air  pollutants  (air  toxics). 

This  section  describes  the  projected 
impacts  of  the  final  rules  on  non-GHG 
emissions  and  air  quality  and  the  health 
and  environmental  effects  associated 
with  these  pollutants.  NHTSA  further 
analyzes  these  projected  health  and 
environmental  effects  resulting  from  its 
final  rules  and  reasonable  alternatives  in 
Chapter  4  of  its  FEIS. 

A.  Health  Effects  of  Non-GHG  Pollutants 

in  this  section,  we  discuss  health 
effects  associated  with  exposure  to  some 
of  the  criteria  and  air  toxic  pollutants 
impacted  by  the  final  heavy-duty 
vehicle  standards. 

(1)  Particulate  Matter 
(a)  Background 

Particulate  matter  is  a  highly  complex 
mixture  of  solid  particles  and  liquid 
droplets  distributed  among  numerous 
atmospheric  gases  which  interact  with 
solid  and  liquid  phases.  Particles  range 
in  size  from  those  smaller  than  1 
nanometer  (10¥  9  meter)  to  over  100 
micrometers  (mm,  or  10¥  6  meter)  in 
diameter  (for  reference,  a  typical  strand 
of  human  hair  is  70mm  in  diameter  and 
a  grain  of  salt  is  about  100  mm). 
Atmospheric  particles  can  be  grouped 
into  several  classes  according  to  their 
aerodynamic  and  physical  sizes. 
Generally,  the  three  broad  classes  of 
particles  include  ultrafine  particles 
(UFPs,  generally  considered  as 
particulates  with  a  diameter  less  than  or 
equal  to  0.1  mm  [typically  based  on 
physical  size,  thermal  diffusivity  or 
electrical  mobility])),  “fine”  particles 
(PM2.5;  particles  with  a  nominal  mean 
aerodynamic  diameter  less  than  or  equal 
to  2.5 mm),  and  “thoracic”  particles 
(PM i0;  particles  with  a  nominal  mean 
aerodynamic  diameter  less  than  or  equal 
to  10mm).570  Particles  that  fall  within 
the  size  range  between  PM2.5  and  PMi0? 
are  referred  to  as  “thoracic  coarse 
particles”  (PMi0  2.5 ,  particles  with  a 
nominal  mean  aerodynamic  diameter 
less  than  or  equal  to  10mm  and  greater 
than  2.5  mm).  EPA  currently  has 
standards  that  regulate  PM2  5  and 
PM10-571 


570  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/139F.  Figure  3-1. 

571  Regulatory  definitions  of  PM  size  fractions, 
and  information  on  reference  and  equivalent 
methods  for  measuring  PM  in  ambient  air,  are 


Particles  span  many  sizes  and  shapes 
and  may  consist  of  hundreds  of  different 
chemicals.  Particles  are  emitted  directly 
from  sources  and  are  also  formed 
through  atmospheric  chemical 
reactions;  the  former  are  often  referred 
to  as  “primary”  particles,  and  the  latter 
as  “secondary”  particles.  Particle 
concentration  and  composition  varies 
by  time  of  year  and  location,  and,  in 
addition  to  differences  in  source 
emissions,  is  affected  by  several 
weather -related  factors,  such  as 
temperature,  clouds,  humidity,  and 
wind.  A  further  layer  of  complexity 
comes  from  particles’  ability  to  shift 
between  solid/liquid  and  gaseous 
phases,  which  is  influenced  by 
concentration  and  meteorology, 
especially  temperature. 

Fine  particles  are  produced  primarily 
by  combustion  processes  and  by 
transformations  of  gaseous  emissions 
(e.g.,  sulfur  oxides  (SOx),  oxides  of 
nitrogen,  and  volatile  organic 
compounds  (VOC))  in  the  atmosphere. 
The  chemical  and  physical  properties  of 
PM2.5  may  vary  greatly  with  time, 
region,  meteorology,  and  source 
category.  Thus,  PM2.5  may  include  a 
complex  mixture  of  different 
components  including  sulfates,  nitrates, 
organic  compounds,  elemental  carbon 
and  metal  compounds.  These  particles 
can  remain  in  the  atmosphere  for  days 
to  weeks  and  travel  hundreds  to 
thousands  of  kilometers. 

(b)  Health  Effects  of  PM 

Scientific  studies  show  exposure  to 
ambient  PM  is  associated  with  a  broad 
range  of  health  effects.  These  health 
effects  are  discussed  in  detail  in  the 
Integrated  Science  Assessment  for 
Particulate  Matter  (PM  ISA),  which  was 
finalized  in  December  2009. 572  The  PM 
ISA  summarizes  health  effects  evidence 
for  short- and  long -termexposu res  to 
PM2.5,  PM  10  ¥  2.5,  and  ultrafine 
particles.573  The  PM  ISA  concludes  that 
human  exposures  to  ambient  PM2.s  are 
associated  with  a  number  of  adverse 
health  effects  and  characterizes  the 
weight  of  evidence  for  broad  health 
categories  (e.g.,  cardiovascular  effects, 


provided  in  40  CFR  parts  50,  53,  and  58.  With 
regard  to  national  ambient  air  quality  standards 
(NAAQS)  which  provide  protection  against  health 
and  welfare  effects,  the  24- hourPMio  standard 
provides  protection  against  effects  associated  with 
short-termexposure  to  thoracic  coarse  particles 
{i.e.,  PM  10-2.5 ). 

572  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/139F. 

573  The  ISA  also  evaluated  evidence  for  PM 
components  but  did  not  reach  causal 
determinations  for  components. 


respiratory  effects,  etc.).574  The 
discussion  below  highlights  the  PM 
ISA’s  conclusions  pertaining  to  health 
effects  associated  with  both  short-and 
long-termPM  exposures.  Further 
discussion  of  health  effects  associated 
with  PM  can  also  be  found  in  the 
rulemaking  documents  for  the  most 
recent  review  of  the  PM  NAAGS 
completed  in  2012.575  576 

EPA  has  concluded  that  “a  causal 
relationship  exists”  between  both  lortg- 
and  short -termexposures  to  PM2.5  and 
premature  mortality  and  cardiovascular 
effects  and  that  “a  causal  relationship  is 
likely  to  exist”  between  long-and  short¬ 
term  PM2.5  exposures  and  respiratory 
effects.  Further,  there  is  evidence 
“suggestive  of  a  causal  relationship” 
between  long -termPM 2.5  exposures  and 
other  health  effects,  including 
developmental  and  reproductive  effects 
(e.g.,  low  birth  weight,  infant  mortality) 
and  carcinogenic,  mutagenic,  and 
genotoxic  effects  (e.g.,  lung  cancer 
mortality).577 

As  summarized  in  the  final  rule 
resulting  from  the  last  review  (2012)  of 
the  PM  NAAGS,  and  discussed 
extensively  in  the  2009  p.m.  ISA,  the 
availablescientific  evidence 
significantly  strengthens  the  link 
between  long-and  short-termexposure 
to  PM2.5  and  mortality,  while  providing 
indications  that  the  magnitude  of  the 
PM2. 5 -mortality  association  with  long¬ 
term  exposures  may  be  larger  than 
previously  estimated.578  579  The 
strongest  evidence  comes  from  recent 


574  The  causal  framework  draws  upon  the 
assessment  and  Integration  of  evidence  from  across 
epidemiological,  controlled  human  exposure,  and 
toxicological  studies,  and  the  related  uncertainties 
that  ultimately  influence  our  understanding  of  the 
evidence.  This  framework  employs  a  five- level 
hierarchy  that  classifies  the  overall  weight  of 
evidence  and  causality  using  the  following 
categorizations:  causal  relationship,  likely  to  be 
causal  relationship,  suggestive  of  a  causal 
relationship,  inadequate  to  infer  a  causal 
relationship,  and  not  likely  to  be  a  causal 
relationship  (U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F,  Table  1-3). 

575  78  FR  3103-3104,  January  15,2013. 

576  77  FR  38906-3891 1 ,  Ju  ne  29,  201 2. 

577  These  causal  inferences  are  based  not  only  on 
the  more  expansive  epidemiological  evidence 
available  in  this  review  but  also  reflect 
consideration  of  important  progress  that  has  been 
made  to  advance  our  understanding  of  a  number  of 
potential  biologic  modes  of  action  or  pathways  for 
PM  -  related cardiovascular  and  respiratory  effects 
(U.S.  EPA.  (2009).  Integrated  Science  Assessment 
for  Particulate  Matter  (Final  Report).  U.S. 
Environmental  Protection  Agency,  Washington,  DC, 
EPA/600/R-08/1 39F,  Chapter  5). 

578  78  FR  3103-3104,  January  15,2013. 

579  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F,  Chapter  6 
(Section  6.5)  and  Chapter  7  (Section  7.6). 
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studies  investigating  long-termexposure 
to  PM 2.5  and  cardiovascular-related 
mortality.  The  evidence  supporting  a 
causal  relationship  between  long-term 
PM2.5  exposure  and  mortality  also 
includes  consideration  of  studies  that 
demonstrated  an  improvement  in 
community  health  following  reductions 
in  ambient  fine  particles. 

Several  studies  evaluated  in  the  2009 
p.m.  ISA  have  examined  the  association 
between  card iovascu lar  effects  and  long¬ 
term  PM2.5  exposures  in  multi -city 
epidemiological  studies  conducted  in 
the  U.S.  and  Europe.  These  studies  have 
provided  new  evidence  linking  long¬ 
term  exposure  to  PM 2.5  with  an  array  of 
cardiovascular  effects  such  as  heart 
attacks,  congestive  heart  failure,  stroke, 
and  mortality.  This  evidence  is  coherent 
with  studies  of  effects  associated  with 
short -termexposure  to  PM2.5  that  have 
observed  associations  with  a  continuum 
of  effects  ranging  from  subtle  changes  in 
indicators  of  cardiovascular  health  to 
serious  clinical  events,  such  as 
increased  hospitalizations  and 
emergency  department  visits  due  to 
cardiovascular  disease  and 
cardiovascular  mortality.580 

As  detailed  in  the  2009  p.m.  ISA, 
extended  analyses  of  seminal 
epidemiological  studies,  as  well  as  more 
recent  epidemiological  studies 
conducted  in  the  U.S.  and  abroad, 
provide  strong  evidence  of  respiratory - 
related  morbidity  effects  associated  with 
long-termPM2.5  exposure.  The  strongest 
evidence  for  respiratory-relatedeffects 
is  from  studies  that  evaluated 
decrements  in  lung  function  growth  (in 
children),  increased  respiratory 
symptoms,  and  asthma  development. 
The  strongest  evidence  from  short-term 
PM2.5  exposure  studies  has  been 
observed  for  increased  respiratory- 
related  emergency  department  visits  and 
hospital  admissions  for  chronic 
obstructive  pulmonary  disease  (COPD) 
and  respiratory  infections.581 

The  body  of  scientific  evidence 
detailed  in  the  2009  PM  ISA  is  still 
limited  with  respect  to  associations 
between  long-termPM2  5  exposures  and 
developmental  and  reproductive  effects 
as  well  as  cancer,  mutagenic,  and 
genotoxic  effects.  The  strongest 
evidence  for  an  association  between 
PM2.5  and  developmental  and 


580  U.S.  EPA.  (2009).  integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/139F,  Chapter  2 
(Section  2.3.1  and  2.3.2)  and  Chapter  6. 

581  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/139F,  Chapter  2 
(Section  2.3.1  and  2.3.2)  and  Chapter  6. 


reproductive  effects  comes  from 
epidemiological  studies  of  low  birth 
weight  and  infant  mortality,  especially 
due  to  respiratory  causes  during  the 
post -neonatal  period  (i.e.,  1  month  to  12 
months  of  age).582  With  regard  to  cancer 
effects,  “[mjuitiple  epidemiologic 
studies  have  shown  a  consistent 
positive  association  between  PM2.5  and 
lung  cancer  mortality,  but  studies  have 
generally  not  reported  associations 
between  PM2.5  and  lung  cancer 
incidence.”583 

in  addition  to  evaluating  the  health 
effects  attributed  toshort-and  long-term 
exposure  to  PM2.55  the  2009  PM  ISA  also 
evaluated  whether  specific  components 
or  sources  of  PM2.s  are  more  strongly 
associated  with  specific  health  effects. 
An  evaluation  of  those  studies  resulted 
in  the  2009  PM  ISA  concluding  that 
“many  [components]  of  PM  can  be 
linked  with  differing  health  effects  and 
the  evidence  is  not  yet  sufficient  to 
allow  differentiation  of  those 
[components]  or  sources  that  are  more 
closely  related  to  specific  health 
outcomes.” 584 

For  PM  10-2.5 ,  the  2009  PM  ISA 
concluded  that  available  evidence  was 
“suggestive  of  a  causal  relationship” 
between  short- termexposu res  to 
PM  10-2.5  and  card  iovascu  lar  effects  (e.g., 
hospital  admissions  and  Emergency 
Department  (ED)  visits,  changes  in 
cardiovascular  function),  respiratory 
effects  (e.g.,  ED  visits  and  hospital 
admissions,  increase  in  markers  of 
pulmonary  inflammation),  and 
premature  mortality.  The  scientific 
evidence  was  “inadequate  to  infer  a 
causal  relationship”  between  long-term 
exposure  to  PM  10-2.5  and  various  health 

effects  585  586  587 

For  UFPs,  the  2009  PM  ISA 
concluded  that  the  evidence  was 
“suggestive  of  a  causal  relationship” 
between  short- termexposu  res  and 
cardiovascular  effects,  including 
changes  in  heart  rhythm  and  vasomotor 
function  (the  ability  of  blood  vessels  to 


582  U.S.  EPA.  (2009).  integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F,  Chapter  2 
(Section  2.3.1  and  2.3.2)  and  Chapter  7. 

583  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  pg  2-13. 

584  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  pg  2-26. 

585  U.S.  EPA.  (2009).  integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  Section  2.3.4 
and  Table  2-6. 

586  78  FR  3167-3168,  January  15,  2013. 

587  77  FR  38947-38951,  June  29,  2012. 


expand  and  contract).  It  also  concluded 
that  there  was  evidence  “suggestive  of  a 
causal  relationship”  between  short-term 
exposure  to  UFPs  and  respiratory 
effects,  including  lung  function  and 
pulmonary  inflammation,  with  limited 
and  inconsistent  evidence  for  increases 
in  ED  visits  and  hospital  admissions. 
Scientific  evidence  was  “inadequate  to 
infer  a  causal  relationship”  between 
short -termexposure  to  UFPs  and 
additional  health  effects  including 
premature  mortality  as  well  as  long-term 
exposure  to  UFPs  and  all  health 
outcomes  evaluated.588  589 

The  2009  PM  ISA  conducted  an 
evaluation  of  specific  groups  within  the 
general  population  potentially  at 
increased  risk  for  experiencing  adverse 
health  effects  related  to  PM 
exposures.590  591  592  593  The  evidence 
detailed  in  the  2009  PM  ISA  expands 
our  understanding  of  previously 
identified  at-riskpopulationsand 
lifestages  (i.e.,  children,  older  adults, 
and  individuals  with  pre-existingheart 
and  lung  disease)  and  supports  the 
identification  of  additional  at-risk 
populations  (e.g.,  persons  with  lower 
socioeconomic  status,  genetic 
differences).  Additionally,  there  is 
emerging,  though  still  limited,  evidence 
for  additional  potentially  at-risk 
populations  and  lifestages,  such  as  those 
with  diabetes,  people  who  are  obese, 
pregnant  women,  and  the  developing 
fetus.594 

(2)  Ozone 
(a)  Background 

Ground -levelozone  pollution  is 
typically  formed  through  reactions 
involving  VOCand  NOx  in  the  lower 
atmosphere  in  the  presence  of  sunlight. 
These  pollutants,  often  referred  to  as 
ozone  precursors,  are  emitted  by  many 
types  of  pollution  sources,  such  as 
highway  and  nonroad  motor  vehicles 
and  engines,  power  plants,  chemical 


588  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  Section  2.3.5 
and  Table  2-6. 

589  78  FR  31 21 ,  Jan  uary  1 5,  201 3. 

590  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  Chapter  8 
and  Chapter  2. 

591  77  FR  38890,  June  29,  201 2. 

892  78  FR  31 04,  Jan  uary  1 5,  201 3. 

593  U.S.  EPA.  (2011).  Policy  Assessment  for  the 
Review  of  the  PM  NAAQS.  U.S.  Environmental 
Protection  Agency,  Washington,  DC,  EPA/452/R- 
11-003.  Section  2.2.1. 

594  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-08/139F.  Chapter  8 
and  Chapter  2  (Section  2.4.1). 
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plants,  refineries,  makers  of  consumer 
and  commercial  products,  industrial 
facilities,  and  smaller  area  sources. 

The  science  of  ozone  formation, 
transport,  and  accumulation  is  complex. 
Ground -levelozone  is  produced  and 
destroyed  in  a  cyclical  set  of  chemical 
reactions,  many  of  which  are  sensitive 
to  temperature  and  sunlight.  When 
ambient  temperatures  and  sunlight 
levels  remain  high  for  several  days  and 
the  air  is  relatively  stagnant,  ozone  and 
its  precursors  can  build  up  and  result  in 
more  ozone  than  typically  occurs  on  a 
single  high- tern  peratureday.  Ozone  and 
its  precursors  can  be  transported 
hundreds  of  miles  downwind  from 
precursor  emissions,  resulting  in 
elevated  ozone  levels  even  in  areas  with 
low  local  VOC  or  NOx  emissions. 

(b)  Health  Effects  of  Ozone 

This  section  provides  a  summary  of 
the  health  effects  associated  with 
exposure  to  ambient  concentrations  of 
ozone.595  The  information  in  this 
section  is  based  on  the  information  and 
conclusions  in  the  February  2013 
integrated  Science  Assessment  for 
Ozone  (Ozone  ISA),  which  formed  the 
basis  for  EPA’s  revision  to  the  primary 
and  secondary  standards  in  201 5.596 
The  Ozone  ISA  concludes  that  human 
exposures  to  ambient  concentrations  of 
ozone  are  associated  with  a  number  of 
adverse  health  effects  and  characterizes 
the  weight  of  evidence  for  these  health 
effects.597  The  discussion  below 
highlights  the  Ozone  ISA’s  conclusions 
pertaining  to  health  effects  associated 
with  both  short -termand  long-term 
periods  of  exposure  to  ozone. 

For  short- termexposu re  to  ozone,  the 
Ozone  ISA  concludes  that  respiratory 
effects,  including  lung  function 
decrements,  pulmonary  inflammation, 
exacerbation  of  asthma,  respiratory- 
related  hospital  admissions,  and 


595  Human  exposure  to  ozone  varies  over  time 
due  to  changes  in  ambient  ozone  concentration  and 
because  people  move  between  locations  which  have 
notable  different  ozone  concentrations.  Also,  the 
amount  of  ozone  delivered  to  the  lung  is  not  only 

i  nfl  uenced  by  the  ambient  concentrations  but  also 
by  the  individuals  breathing  route  and  rate. 

596  U.S.  EPA.  integrated  Science  Assessment  of 
Ozone  and  Related  Photochemical  Oxidants  (Final 
Report).  U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-10/076F,  2013.  The 
ISA  is  available  at  http://cfpub.epa.gov/ncea/isa/ 
record  isp  I  ay.  cfm  ?deid=24 7492#Do  wnioad. 

597  The  ISA  evaluates  evidence  and  draws 
conclusions  on  the  causal  nature  of  relationship 
between  relevant  pollutant  exposures  and  health 
effects,  assigning  one  of  five  “weight  of  evidence” 
determinations:  causal  relationship,  likely  to  be  a 
causal  relationship,  suggestive  of,  but  not  sufficient 
to  infer,  a  causal  relationship,  inadequate  to  infer 

a  causal  relationship,  and  not  likely  to  be  a  causal 
relationship.  For  more  information  on  these  levels 
of  evidence,  please  refer  to  Table  II  in  the  Preamble 
of  the  ISA. 


mortality,  are  causally  associated  with 
ozone  exposure,  it  also  concludes  that 
cardiovascular  effects,  including 
decreased  cardiac  function  and 
increased  vascular  disease,  and  total 
mortality  are  likely  to  be  causally 
associated  with  short- termexposu  re  to 
ozone  and  that  evidence  is  suggestive  of 
a  causal  relationship  between  central 
nervous  system  effects  and  short-term 
exposure  to  ozone. 

For  long -termexposu  re  to  ozone,  the 
Ozone  ISA  concludes  that  respiratory 
effects,  including  new  onset  asthma, 
pulmonary  inflammation  and  injury,  are 
likely  to  be  causally  related  with  ozone 
exposure.  The  Ozone  ISA  characterizes 
the  evidence  as  suggestive  of  a  causal 
relationship  for  associations  between 
long-termozone  exposure  and 
cardiovascular  effects,  reproductive  and 
developmental  effects,  central  nervous 
system  effects  and  total  mortality.  The 
evidence  is  inadequate  to  infer  a  causal 
relationship  between  chronic  ozone 
exposure  and  increased  risk  of  lung 
cancer. 

Finally,  inter- individualvariation  in 
human  responses  to  ozone  exposure  can 
result  in  some  groups  being  at  increased 
risk  for  detrimental  effects  in  response 
to  exposure.  In  addition,  some  groups 
are  at  increased  risk  of  exposure  due  to 
their  activities,  such  as  outdoor  workers 
or  children.  The  Ozone  ISA  identified 
several  groups  that  are  at  increased  risk 
for  ozone- related  health  effects.  These 
groups  are  people  with  asthma,  children 
and  older  adults,  individuals  with 
reduced  intake  of  certain  nutrients  (i.e., 
Vitamins  C  and  E),  outdoor  workers, 
and  individuals  having  certain  genetic 
variants  related  to  oxidative  metabolism 
or  inflammation.  Ozone  exposure 
during  childhood  can  have  lasting 
effects  through  adulthood.  Such  effects 
include  altered  function  of  the 
respiratory  and  immune  systems. 
Children  absorb  higher  doses 
(normalized  to  lung  surface  area)  of 
ambient  ozone,  compared  to  adults,  due 
to  their  increased  time  spent  outdoors, 
higher  ventilation  rates  relative  to  body 
size,  and  a  tendency  to  breathe  a  greater 
fraction  of  air  through  the  mouth. 
Children  also  have  a  higher  asthma 
prevalence  compared  to  adults. 
Additional  children’s  vulnerability  and 
susceptibility  factors  are  listed  in 
Section  XIV. 

(3)  Nitrogen  Oxides 
(a)  Background 

Oxides  of  nitrogen  (NOx)  refers  to 
nitric  oxide  and  nitrogen  dioxide  (N02). 
For  the  NOx  NAAQS,  N02  is  the 
indicator.  Most  N02  is  formed  in  the  air 
through  the  oxidation  of  nitric  oxide 


(NO)  emitted  when  fuel  is  burned  at  a 
high  temperature.  NOx  is  also  a  major 
contributor  to  secondary  PM2  5 
formation.  The  health  effects  of  ambient 
PM  are  discussed  in  Section  VIll.A.I.b 
of  this  Preamble.  NOx  and  VOC  are  the 
two  major  precursors  of  ozone.  The 
health  effects  of  ozone  are  covered  in 
Section  V!!!.A.2.b. 

(b)  Health  Effects  of  Nitrogen  Oxides 

The  most  recent  review  of  the  health 
effects  of  oxides  of  nitrogen  completed 
by  EPA  can  be  found  in  the  2016 
Integrated  Science  Assessment  for 
Oxides  of  Nitrogen — Health  Criteria 
(Oxides  of  Nitrogen  ISA).598  The 
primary  source  of  N02  is  motor  vehicle 
emissions,  and  ambient  N02 
concentrations  tend  to  be  highly 
correlated  with  other  traffic -related 
pollutants.  Thus,  a  key  issue  in 
characterizing  the  causality  of  N02- 
health  effect  relationships  was 
evaluating  the  extent  to  which  studies 
supported  an  effect  of  N02  that  is 
independent  of  other  traffic -related 
pollutants.  EPA  concluded  that  the 
findings  for  asthma  exacerbation 
integrated  from  epidemiologic  and 
controlled  human  exposure  studies 
provided  evidence  that  is  sufficient  to 
infer  a  causal  relationship  between 
respiratory  effects  and  short-  term N02 
exposure.  The  strongest  evidence 
supporting  an  independent  effect  of  N02 
exposure  comes  from  controlled  human 
exposure  studies  demonstrating 
increased  airway  responsiveness  in 
individuals  with  asthma  following 
ambient -relevantN02  exposures.  The 
coherence  of  this  evidence  with 
epidemiologic  findings  for  asthma 
hospital  admissions  and  ED  visits  as 
well  as  lung  function  decrements  and 
increased  pulmonary  inflammation  in 
children  with  asthma  describe  a 
plausible  pathway  by  which  N02 
exposure  can  cause  an  asthma 
exacerbation.  The  2016  ISA  for  Oxides 
of  Nitrogen  also  concluded  that  there  is 
likely  to  be  a  causal  relationship 
between  long-termN02  exposure  and 
respiratory  effects.  This  conclusion  is 
based  on  new  epidemiologic  evidence 
for  associations  of  N02  with  asthma 
development  in  children  combined  with 
biological  plausibility  from 
experimental  studies. 

In  evaluating  a  broader  range  of  health 
effects,  the  2016  ISA  for  Oxides  of 
Nitrogen  concluded  evidence  is 
“suggestive  of,  but  not  sufficient  to 
infer,  a  causal  relationship”  between 


598  U.S.  EPA.  integrated  Science  Assessment  for 
Oxides  of  Nitrogen — Health  Criteria  (2016  Finai 
Report).  U.S.  Environmentai  Protection  Agency, 
Washington,  DC,  EPA/600/R-1 5/068,  2016. 
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short-termN02  exposure  and 
cardiovascular  effects  and  mortality  and 
between  long- term N02  exposure  and 
cardiovascular  effects  and  diabetes, 
birth  outcomes,  and  cancer  in  addition, 
the  scientific  evidence  is  inadequate 
(insufficient  consistency  of 
epidemiologic  and  toxicological 
evidence)  to  infer  a  causal  relationship 
for  long- term N02  exposure  with 
fertility,  reproduction,  and  pregnancy, 
as  well  as  with  postnatal  development. 

A  key  uncertainty  in  understanding  the 
relationship  between  these  non- 
respiratory  health  effects  and  short-or 
long-termexposure  to  N02  is 
copollutant  confounding,  particularly 
by  other  roadway  pollutants.  The 
available  evidence  for  non -respiratory 
health  effects  does  not  adequately 
address  whether  N02  has  an 
independent  effect  or  whether  it 
primarily  represents  effects  related  to 
other  or  a  mixture  of  traffic- related 
pollutants. 

The  2016  ISA  for  Oxides  of  Nitrogen 
concluded  that  people  with  asthma, 
children,  and  older  adults  are  at 
increased  risk  for  N02-relatedhealth 
effects.  In  these  groups  and  lifestages, 
N02  is  consistently  related  to  larger 
effects  on  outcomes  related  to  asthma 
exacerbation,  for  which  there  is 
confidence  in  the  relationship  with  N02 
exposure. 

(4)  Sulfur  Oxides 

(a)  Background 

Sulfur  dioxide  (S02),  a  member  of  the 
sulfur  oxide  (SOx)  family  of  gases,  is 
formed  from  burning  fuels  containing 
sulfur  ( e.g coal  or  oil  derived), 
extracting  gasoline  from  oil,  or 
extracting  metals  from  ore.  S02  and  its 
gas  phase  oxidation  products  can 
dissolve  in  water  droplets  and  further 
oxidize  to  form  sulfuric  acid  which 
reacts  with  ammonia  to  form  sulfates, 
which  are  important  components  of 
ambient  PM.  The  health  effects  of 
ambient  PM  are  discussed  in  Section 
VIILA.I.b  of  this  Preamble. 

(b)  Health  Effects  of  S02 

information  on  the  health  effects  of 
S02  can  be  found  in  the  2008  Integrated 
Science  Assessment  for  Sulfur  Oxides — 
Health  Criteria  (SOx  ISA).599  Short-term 
peaks  (5-10  minutes)  of  S02  have  long 
been  known  to  cause  adverse  respiratory 
health  effects,  particularly  among 
individuals  with  asthma,  in  addition  to 
those  with  asthma  (both  children  and 


599  U.S.  EPA.  (2008).  Integrated  Science 
Assessment  (ISA)  for  Sulfur  Oxides— Health 
Criteria  (Final  Report).  EPA/600/R-08/047F. 
Washington,  DC:  U.S.  Environmental  Protection 
Agency. 


adults),  potentially  at-  risk) ifestages 
include  all  children  and  the  elderly. 
During  periods  of  elevated  ventilation, 
asthmatics  may  experience  symptomatic 
bronchoconstriction  within  minutes  of 
exposure.  Following  an  extensive 
evaluation  of  health  evidence  from 
epidemiologic  and  laboratory  studies, 
EPA  concluded  that  there  is  a  causal 
relationship  between  respiratory  health 
effects  and  short -termexposu re  to  S02. 
Separately,  based  on  an  evaluation  of 
the  epidemiologic  evidence  of 
associations  between  short-term 
exposure  to  S02  and  mortality,  EPA 
concluded  that  the  overall  evidence  is 
suggestive  of  a  causal  relationship 
between  short- termexposu  re  to  S02  and 
mortality.  Additional  information  on  the 
health  effects  of  S02  is  available  in 
Chapter  6.1. 1.4.2  of  the  RIA. 

(5)  Carbon  Monoxide 

(a)  Background 

Carbon  monoxide  (CO)  is  a  colorless, 
odorless  gas  emitted  from  combustion 
processes.  Nationally,  particularly  in 
urban  areas,  the  majority  of  CO 
emissions  to  ambient  air  come  from 
mobile  sources.600 

(b)  Health  Effects  of  Carbon  Monoxide 

Information  on  the  health  effects  of 
CO  can  be  found  in  the  January  2010 
Integrated  Science  Assessment  for 
Carbon  Monoxide  (CO  ISA).601  The  CO 
ISA  presents  conclusions  regarding  the 
presence  of  causal  relationships 
between  CO  exposure  and  categories  of 
adverse  health  effects.602  This  section 
provides  a  summary  of  the  health  effects 
associated  with  exposure  to  ambient 
concentrations  of  CO,  along  with  the 
ISA  conclusions.603 

Controlled  human  exposure  studies  of 
subjects  with  coronary  artery  disease 


600  U.S.  EPA,  (2010).  Integrated  Science 
Assessment  for  Carbon  Monoxide  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-09/019F,  2010. 
Available  at  http://cfpub.epa.gov/ncea/cfm/ 
recordispiay.cfm?deid=218686.  See  Section  2.1. 

601  U.S.  EPA,  (2010).  Integrated  Science 
Assessment  for  Carbon  Monoxide  (Final  Report). 
U.S.  Environmental  Protection  Agency, 

Washington,  DC,  EPA/600/R-09/019F,  2010. 
Available  at  http://cfpub.epa.gov/ncea/cfm/ 
record  isp  l  ay.  cfm  ?deid=21 8686. 

602  The  ISA  evaluates  the  health  evidence 
associated  with  different  health  effects,  assigning 
one  of  five  “weight  of  evidence”  determinations: 
causal  relationsh ip,  likely  to  be  a  causal 
relationship,  suggestive  of  a  causal  relationship, 
inadequate  to  infer  a  causal  relationship,  and  not 
likely  to  be  a  causal  relationship.  For  definitions  of 
these  levels  of  evidence,  please  refer  to  Section  1.6 
of  the  ISA. 

603  Personal  exposure  includes  contributions  from 
many  sources,  and  in  many  different  environments. 
Total  personal  exposure  to  CO  includes  both 
ambient  and  nonambient  components;  and  both 
components  may  contribute  to  adverse  health 
effects. 


show  a  decrease  in  the  time  to  onset  of 
exercise-  inducedangina  (chest  pain) 
and  electrocardiogram  changes 
following  CO  exposure.  In  addition, 
epidemiologic  studies  observed 
associations  between  short -termCO 
exposure  and  card iovascu far  morbidity, 
particularly  increased  emergency  room 
visits  and  hospital  admissions  for 
coronary  heart  disease  (including 
ischemic  heart  disease,  myocardial 
infarction,  and  angina).  Some 
epidemiologic  evidence  is  also  available 
for  increased  hospital  admissions  and 
emergency  room  visits  for  congestive 
heart  failure  and  cardiovascular  disease 
as  a  whole.  The  CO  ISA  concludes  that 
a  causal  relationship  is  likely  to  exist 
between  short- termexposu  res  to  CO  and 
cardiovascular  morbidity.  It  also 
concludes  that  available  data  are 
inadequate  to  conclude  that  a  causal 
relationship  exists  between  long-term 
exposures  to  CO  and  cardiovascular 
morbidity. 

Animal  studies  show  various 
neurological  effects  with  in-uteroCO 
exposure.  Controlled  human  exposure 
studies  report  central  nervous  system 
and  behavioral  effects  following  low- 
level  CO  exposures,  although  the 
findings  have  not  been  consistent  across 
all  studies.  The  CO  ISA  concludes  the 
evidence  is  suggestive  of  a  causal 
relationship  with  both  short -and  long¬ 
term  exposure  to  CO  and  central 
nervous  system  effects. 

A  number  of  studies  cited  in  the  CO 
ISA  have  evaluated  the  role  of  CO 
exposure  in  birth  outcomes  such  as 
preterm  birth  or  cardiac  birth  defects. 
There  is  limited  epidemiologic  evidence 
of  a  CO  -  inducedeffect  on  preterm  births 
and  birth  defects,  with  weak  evidence 
for  a  decrease  in  birth  weight.  Animal 
toxicological  studies  have  found 
perinatal  CO  exposure  to  affect  birth 
weight,  as  well  as  other  developmental 
outcomes.  The  CO  ISA  concludes  the 
evidence  is  suggestive  of  a  causal 
relationship  between  long-term 
exposures  to  CO  and  developmental 
effects  and  birth  outcomes. 

Epidemiologic  studies  provide 
evidence  of  associations  between  short¬ 
term  CO  concentrations  and  respiratory 
morbidity  such  as  changes  in 
pulmonary  function,  respiratory 
symptoms,  and  hospital  admissions.  A 
limited  number  of  epidemiologic 
studies  considered  copollutants  such  as 
ozone,  S02,  and  PM  in  two- pollutant 
models  and  found  that  CO  risk  estimates 
were  generally  robust,  although  this 
limited  evidence  makes  it  difficult  to 
disentangle  effects  attributed  to  CO 
itself  from  those  of  the  larger  complex 
air  pollution  mixture.  Controlled  human 
exposure  studies  have  not  extensively 
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evaluated  the  effect  of  CO  on  respiratory 
morbidity.  Animal  studies  at  levels  of 
50-100  ppm  CO  show  preliminary 
evidence  of  altered  pulmonary  vascular 
remodeling  and  oxidative  injury.  The 
CO  ISA  concludes  that  the  evidence  is 
suggestive  of  a  causal  relationship 
between  short -termCO  exposure  and 
respiratory  morbidity,  and  inadequate  to 
conclude  that  a  causal  relationship 
exists  between  long-termexposure  and 
respiratory  morbidity. 

Finally,  the  CO  ISA  concludes  that 
the  epidemiologic  evidence  is 
suggestive  of  a  causal  relationship 
between  short -termconcentrat ions  of 
CO  and  mortality.  Epidemiologic 
evidence  suggests  an  association  exists 
between  short -termexposu re  to  CO  and 
mortality,  but  limited  evidence  is 
available  to  evaluate  cause -specific 
mortality  outcomes  associated  with  CO 
exposure.  In  addition,  the  attenuation  of 
CO  risk  estimates  which  was  often 
observed  in  copollutant  models 
contributes  to  the  uncertainty  as  to 
whether  CO  is  acting  alone  or  as  an 
indicator  for  other  combustion -related 
pollutants.  The  CO  ISA  also  concludes 
that  there  is  not  likely  to  be  a  causal 
relationship  between  relevant  long-term 
exposures  to  CO  and  mortality. 

(6)  Diesel  Exhaust 
(a)  Background 

Diesel  exhaust  consists  of  a  complex 
mixture  composed  of  particulate  matter, 
carbon  dioxide,  oxygen,  nitrogen,  water 
vapor,  carbon  monoxide,  nitrogen 
compounds,  sulfur  compounds  and 
numerous  low-molecular- weight 
hydrocarbons.  A  number  of  these 
gaseous  hydrocarbon  components  are 
individually  known  to  be  toxic, 
including  aldehydes,  benzene  and  1,3- 
butadiene.  The  diesel  particulate  matter 
present  in  diesel  exhaust  consists 
mostly  of  fine  particles  (<2.5mm),  of 
which  a  significant  fraction  is  uitrafine 
particles  (<0.1  mm).  These  particles  have 
a  large  surface  area  which  makes  them 
an  excellent  medium  for  adsorbing 
organics,  and  their  small  size  makes 
them  highly  respirable.  Many  of  the 
organic  compounds  present  in  the  gases 
and  on  the  particles,  such  as  polycyclic 
organic  matter,  are  individually  known 
to  have  mutagenic  and  carcinogenic 
properties. 

Diesel  exhaust  varies  significantly  in 
chemical  composition  and  particle  sizes 
between  different  engine  types  (heavy- 
duty,  light-duty), engine  operating 
conditions  (idle,  acceleration, 
deceleration),  and  fuel  formulations 
(high/low  sulfur  fuel).  Also,  there  are 
emissions  differences  between  on-road 
and  non  road  engines  because  the 


nonroad  engines  are  generally  of  older 
technology.  After  being  emitted  in  the 
engine  exhaust,  diesel  exhaust 
undergoes  dilution  as  well  as  chemical 
and  physical  changes  in  the  atmosphere. 
The  lifetime  for  some  of  the  compounds 
present  in  diesel  exhaust  ranges  from 
hours  to  days. 

(b)  Health  Effects  of  Diesel  Exhaust 

In  EPA’s2002  Diesel  Health 
Assessment  Document  (Diesel  HAD), 
exposure  to  diesel  exhaust  was 
classified  as  likely  to  be  carcinogenic  to 
humans  by  inhalation  from 
environmental  exposures,  in  accordance 
with  the  revised  draft  1996/1999  EPA 
cancer  guidelines.604  605  A  number  of 
other  agencies  (National  Institute  for 
Occupational  Safety  and  Health,  the 
International  Agency  for  Research  on 
Cancer,  the  World  Health  Organization, 
California  EPA,  and  the  U.S. 

Department  of  Health  and  Human 
Services)  had  made  similar  hazard 
classifications  prior  to  2002.  EPA  also 
concluded  in  the  2002  Diesel  HAD  that 
it  was  not  possible  to  calculate  a  cancer 
unit  risk  for  diesel  exhaust  due  to 
limitations  in  the  exposure  data  for  the 
occupational  groups  or  the  absence  of  a 
dose-responserelationship. 

In  the  absence  of  a  cancer  unit  risk, 
the  Diesel  HAD  sought  to  provide 
additional  insight  into  the  significance 
of  the  diesel  exhaust  cancer  hazard  by 
estimating  possible  ranges  of  risk  that 
might  be  present  in  the  population.  An 
exploratory  analysis  was  used  to 
characterize  a  range  of  possible  lung 
cancer  risk.  The  outcome  was  that 
environmental  risks  of  cancer  from  long¬ 
term  diesel  exhaust  exposures  could 
plausibly  range  from  as  low  as  10¥  5  to 
as  high  as  10¥  3.  Because  of 
uncertainties,  the  analysis 
acknowledged  that  the  risks  could  be 
lower  than  10¥  5,  and  a  zero  risk  from 
diesel  exhaust  exposure  could  not  be 
ruled  out. 

Non  -cancerhealth  effects  of  acute  and 
chronic  exposure  to  diesel  exhaust 
emissions  are  also  of  concern  to  EPA. 
EPA  derived  a  diesel  exhaust  reference 
concentration  (RfC)  from  consideration 
of  four  well-conductedchronic  rat 
inhalation  studies  showing  adverse 
pulmonary  effects.  The  RfC  is  5 mg/m3 
for  diesel  exhaust  measured  as  diesel 


604  U.S.  EPA.  (1999).  Guidelines  for  Carcinogen 
Risk  Assessment.  Review  Draft.  NCEA-F-0644, 
July.  Washington,  DC:  U.S.  EPA.  Retrieved  on 
March  19,  2009  from  http://cfpub.epa.gov/ncea/ 
cfm/recordisplay.  cfm  ?deid =54932. 

605  U.S.  EPA  (2002).  Health  Assessment 
Document  for  Diesel  Engine  Exhaust.  EPA/600/8- 
90/057F  Office  of  Research  and  Development, 
Washington  DC.  Retrieved  on  March  17,  2009  from 
http:/ Zcfp  ub.  epa.go  v/n  cea/cfm/ 
recordisplay.cfm?deid=29060.  pp.  1-1  1-2. 


particulate  matter.  This  RfC  does  not 
consider  allergenic  effects  such  as  those 
associated  with  asthma  or  immunologic 
or  the  potential  for  cardiac  effects.  There 
was  emerging  evidence  in  2002, 
discussed  in  the  Diesel  HAD,  that 
exposure  to  diesel  exhaust  can 
exacerbate  these  effects,  but  the 
exposure- responsedata  were  lacking  at 
that  time  to  derive  an  RfC  based  on 
these  then-emergingconsiderations.  The 
EPA  Diesel  HAD  states,  “With  [diesel 
particulate  matter]  being  a  ubiquitous 
component  of  ambient  PM,  there  is  an 
uncertainty  about  the  adequacy  of  the 
existing  [diesel  exhaust]  noncancer 
database  to  identify  all  of  the  pertinent 
[diesel  exhaust] -causednoncancer 
health  hazards.”  The  Diesel  HAD  also 
notes  “that  acute  exposure  to  [diesel 
exhaust]  has  been  associated  with 
irritation  of  the  eye,  nose,  and  throat, 
respiratory  symptoms  (cough  and 
phlegm),  and  neurophysiological 
symptoms  such  as  headache, 
light  headed  ness,  nausea,  vomiting,  and 
numbness  or  tingling  of  the 
extremities.”  The  Diesel  HAD  noted  that 
the  cancer  and  noncancer  hazard 
conclusions  applied  to  the  general  use 
of  diesel  engines  then  on  the  market  and 
as  cleaner  engines  replace  a  substantial 
number  of  existing  ones,  the 
applicability  of  the  conclusions  would 
need  to  be  reevaluated. 

It  is  important  to  note  that  the  Diesel 
HAD  also  briefly  summarizes  health 
effects  associated  with  ambient  PM  and 
discusses  EPA’s  then-annualPM2  5 
NAAQS  of  1 5 rng/m3.  In  2012,  EPA 
revised  the  annual  PM2.5  NAAQS  to  12 
mg/ m3.  There  is  a  large  and  extensive 
body  of  human  data  showing  a  wide 
spectrum  of  adverse  health  effects 
associated  with  exposure  to  ambient 
PM,  of  which  diesel  exhaust  is  an 
important  component.  The  PM2.5 
NAAQS  is  designed  to  provide 
protection  from  the  noncancer  health 
effects  and  premature  mortality 
attributed  to  exposure  to  PM2.5.  The 
contribution  of  diesel  PM  to  total 
ambient  PM  varies  in  different  regions 
of  the  country  and  also,  within  a  region, 
from  one  area  to  another.  The 
contribution  can  be  high  in  near¬ 
roadway  environments,  for  example,  or 
in  other  locations  where  diesel  engine 
use  is  concentrated. 

Since  2002,  several  new  studies  have 
been  published  which  continue  to 
report  increased  lung  cancer  risk  with 
occupational  exposure  to  diesel  exhaust 
from  older  engines.  Of  particular  note 
since  201 1  are  three  new  epidemiology 
studies  which  have  examined  lung 
cancer  in  occupational  populations,  for 
example,  truck  drivers,  underground 
nonmetal  miners  and  other  diesel 
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motor -relatedoccupations.  These 
studies  reported  increased  risk  of  lung 
cancer  with  exposure  to  diesel  exhaust 
with  evidence  of  positive  exposure- 
response  relationships  to  varying 
degrees.606  607  608  These  newer  studies 
(along  with  others  that  have  appeared  in 
the  scientific  literature)  add  to  the 
evidence  EPA  evaluated  in  the  2002 
Diesel  HAD  and  further  reinforces  the 
concern  that  diesel  exhaust  exposure 
likely  poses  a  lung  cancer  hazard.  The 
findings  from  these  newer  studies  do 
not  necessarily  apply  to  newer 
technology  diesel  engines  since  the 
newer  engines  have  large  reductions  in 
the  emission  constituents  compared  to 
older  technology  diesel  engines. 

In  light  of  the  growing  body  of 
scientific  literature  evaluating  the  health 
effects  of  exposure  to  diesel  exhaust,  in 
June  2012  the  World  Health 
Organization’s  international  Agency  for 
Research  on  Cancer  (I  ARC),  a 
recognized  international  authority  on 
the  carcinogenic  potential  of  chemicals 
and  other  agents,  evaluated  the  full 
range  of  cancer -related  health  effects 
data  for  diesel  engine  exhaust.  I  ARC 
concluded  that  diesel  exhaust  should  be 
regarded  as  “carcinogenic  to 
humans.”  609  This  designation  was  an 
update  from  its  1988  evaluation  that 
considered  the  evidence  to  be  indicative 
of  a  “probable  human  carcinogen.” 

(7)  Air  Toxics 
(a)  Background 

Heavy -dutyvehicle  emissions 
contribute  to  ambient  levels  of  air  toxics 
that  are  known  or  suspected  human  or 
animal  carcinogens,  or  that  have 
noncancer  health  effects.  The 
population  experiences  an  elevated  risk 
of  cancer  and  other  noncancer  health 
effects  from  exposure  to  the  class  of 
pollutants  known  collectively  as  “air 
toxics.”  610  These  compounds  include, 


606  Garshick,  Eric,  Francine  Laden,  Jaime  E.  Hart, 
Mary  E.  Davis,  Eiien  A.  Eisen,  and  Thomas  J.  Smith. 
2012.  Lung  cancer  and  eiementai  carbon  exposure 
in  trucking  industry  workers.  Environmental  Health 
Perspectives  120(9):  1301-1306. 

607  Silverman,  D.  T.,  Samanic,  C.  M.,  Lubin,  J.  H., 
Blair,  A.  E.,  Stewart,  P.  A.,  Vermeulen,  R.,  & 

Attfield,  M.  D.  (2012).  The  diesel  exhaust  in  miners 
study:  A  nested  case-control  study  of  lung  cancer 
and  diesel  exhaust.  Journal  of  the  National  Cancer 
Institute. 

608  Olsson,  Ann  C.,  et  al.  “Exposure  to  diesel 
motor  exhaust  and  lung  cancer  risk  in  a  pooled 
analysis  from  case-controlstudies  in  Europe  and 
Canada.”  American  journal  of  respiratory  and 
critical  care  medicine  183.7  (2011):  941-948. 

609  I  ARC  [International  Agency  for  Research  on 
Cancer],  (2013).  Diesel  and  gasoline  engine  exhausts 
and  some  nitroarenes.  I  ARC  Monographs  Volume 
105.  [Online  at  http://monographs.iarc.fr/ENG/ 
Monographs/vollOS/index.php], 

610  U.S.  EPA.  (2015)  Summary  of  Results  for  the 
2011  National  -Scale Assessment,  http:// 


but  are  not  limited  to,  benzene,  1,3- 
butadiene,  formaldehyde,  acetaldehyde, 
acrolein,  polycyclic  organic  matter,  and 
naphthalene.  These  compounds  were 
identified  as  national  or  regional  risk 
drivers  or  contributors  in  the  201 1 
National-scaleAir  Toxics  Assessment 
and  have  significant  inventory 
contributions  from  mobile  sources.611 

(b)  Benzene 

EPA’s  Integrated  Risk  Information 
System  (IRIS)  database  lists  benzene  as 
a  known  human  carcinogen  (causing 
leukemia)  by  all  routes  of  exposure,  and 
concludes  that  exposure  is  associated 
with  additional  health  effects,  including 
genetic  changes  in  both  humans  and 
animals  and  increased  proliferation  of 
bone  marrow  cells  in  mice.612  613  614  EPA 
states  in  its  IRIS  database  that  data 
indicate  a  causal  relationship  between 
benzene  exposure  and  acute 
lymphocytic  leukemia  and  suggest  a 
relationship  between  benzene  exposure 
and  chronic  non- lymphocyticleukemia 
and  chronic  lymphocytic  leukemia. 
EPA’s  IRIS  documentation  for  benzene 
also  lists  a  range  of  2.2  *  10¥6  to  7.8  x 
10¥  6  per  mg/m3  as  the  unit  risk  estimate 
(URE)  for  benzene.615  616  The 
International  Agency  for  Research  on 
Cancer  (I  ARC)  has  determined  that 
benzene  is  a  human  carcinogen  and  the 
U.S.  Department  of  Health  and  Human 
Services  (DHHS)  has  characterized 
benzene  as  a  known  human 
carcinogen.617  618 


www3.epa.  gov /si  tes/p  rod  uction  /files/2  015-12/ 
documen  ts/201 1-nata-summary-results.pdf. 

611  U.S.  EPA  (2015)2011  National  Air  Toxics 
Assessment,  http://www3.epa.gov/na tionai-air- 
toxics-assessmen  t/201 1  -national-air-toxics- 
assessment. 

612  U.S.  EPA.  (2000).  integrated  Risk  Information 
System  File  for  Benzene.  This  material  is  available 
electronically  at:  http://www3.epa.gov/iris/subst/ 
0276.htm . 

613  International  Agency  for  Research  on  Cancer, 

I  ARC  monographs  on  the  evaluation  of  carcinogenic 
risk  of  chemicals  to  humans,  Volume  29,  some 
industrial  chemicals  and  dyestuffs,  International 
Agency  for  Research  on  Cancer,  World  Health 
Organization,  Lyon,  France  1982. 

614  Irons,  R.D.;  Stillman,  W.S.;  Colagiovanni,  D.B.; 
Henry,  V.A.  (1992).  Synergistic  action  of  the 
benzene  metabolite  hydroquinone  on  myelopoietic 
stimulating  activity  of  granulocyte/macrophage 
colony-stimulatingfactor  in  vitro,  Proc.  Natl.  Acad. 
Sci.  89:3691-3695. 

615  A  unit  risk  estimate  is  defined  as  the  increase 
in  the  lifetime  risk  of  an  individual  who  isexposed 
for  a  lifetime  to  1  mg/m3  benzene  in  air. 

616  U.S.  EPA.  (2000).  integrated  Risk  Information 
System  File  for  Benzene.  This  material  is  available 
electronically  at:  http://www3.epa.gov/iris/subst/ 
0276.htm . 

617  international  Agency  for  Research  on  Cancer 
(iARC).  (1987).  Monographs  on  the  evaluation  of 
carcinogenic  risk  of  chemicals  to  humans,  Volume 
29,  Supplement  7,  Some  industrial  chemicals  and 
dyestuffs,  World  Health  Organization,  Lyon,  France. 

sis  NTP.  (2014).  13th  Report  on  Carcinogens. 
Research  Triangle  Park,  NC:  U.S.  Department  of 


A  number  of  adverse  noncancer 
health  effects  including  blood  disorders, 
such  as  pre-  leukemia  and  aplastic 
anemia,  have  also  been  associated  with 
long-termexposure  to  benzene.619  620 
The  most  sensitive  noncancer  effect 
observed  in  humans,  based  on  current 
data,  is  the  depression  of  the  absolute 
lymphocyte  count  in  blood.621  622  EPA’s 
inhalation  reference  concentration  (RfC) 
for  benzene  is  30 mg/m3.  The  RfC  is 
based  on  suppressed  absolute 
lymphocyte  counts  seen  in  humans 
under  occupational  exposure 
conditions,  in  addition,  recent  work, 
including  studies  sponsored  by  the 
Health  Effects  Institute,  provides 
evidence  that  biochemical  responses  are 
occurring  at  lower  levels  of  benzene 
exposure  than  previously 
known.623  624  625  626  EPA’s  IRIS  program 
has  not  yet  evaluated  these  new  data. 
EPA  does  not  currently  have  an  acute 
reference  concentration  for  benzene. 

The  Agency  for  Toxic  Substances  and 
Disease  Registry  (ATSDR)  Minimal  Risk 
Level  (MRL)  for  acute  exposure  to 
benzene  is  29  mg/m3  for  1-14  days 
exposure.627  628 


Health  and  Human  Services,  Public  Health  Service, 
National  Toxicology  Program. 

619  Aksoy,  M.  (1989).  Hematotoxicity  and 
carcinogenicity  of  benzene.  Environ.  Health 
Perspect.  82:  193-197. 

620  Goldstein,  B.D.  (1988).  Benzene  toxicity. 
Occupational  medicine.  State  of  the  Art  Reviews.  3: 
541-554. 

621  Rothman,  N.,  G.L.  Li,  M.  Dosemeci,  W.E. 
Bechtold,  G.E.  Marti,  Y.Z.  Wang,  M.  Li  net,  L.Q.  Xi, 
W.  Lu,  M.T.  Smith,  N.  Titenko- Holland, L.P.  Zhang, 
W.  Blot,  S.N.  Yin,  and  R.B.  Hayes.  (1996). 
Hematotoxicity  among  Chinese  workers  heavily 
exposed  to  benzene.  Am.  J.  ind.  Med.  29:  236-246. 

622  U.S.  EPA.  (2002).  Toxicological  Review  of 
Benzene  (Non cancer  Effects).  Environmental 
Protection  Agency,  Integrated  Risk  Information 
System  (IRIS),  Research  and  Development,  National 
Center  for  Environmental  Assessment,  Washington 
DC.  This  material  is  available  electronically  at 

h  Up  ://www3.  epa .  gov/iris/subst/02 76.htm. 

623  Qu,  O.;  Shore,  R,;  Li,  G.;  Jin,  X.;  Chen,  C.L.; 
Cohen,  B.;  Melikian,  A.;  Eastmond,  D.;  Rappaport, 
S.;  Li,  H.;  Rupa,  D.;  Suramaya,  R,;  Songnian,  W.; 
Huifant,  Y.;  Meng,  M.;  Winnik,  M.;  Kwok,  E.;  Li,  Y,; 
Mu,  R,;  Xu,  B.;  Zhang,  X.;  Li,  K.  (2003).  HE!  Report 
115,  Validation  &  Evaluation  of  Biomarkers  in 
Workers  Exposed  to  Benzene  in  China. 

624  Qu,  G„  R.  Shore,  G.  Li,  X.  Jin,  L.C.  Chen,  B. 
Cohen,  etal.  (2002).  Hematological  changes  among 
Chinese  workers  with  a  broad  range  of  benzene 
exposures.  Am.  J.  Industr.  Med.  42:  275-285. 

625  Lan,  Qing,  Zhang,  L.,  Li,  G.,  Vermeulen,  R.,  et 
al.  (2004).  Hematotoxically  in  Workers  Exposed  to 
Low  Levels  of  Benzene.  Science  306:  1774-1776. 

626  Turtletaub,  K.W.  and  Mani,  C.  (2003).  Benzene 
metabolism  in  rodents  at  doses  relevant  to  human 
exposure  from  Urban  Air.  Research  Reports  Health 
Effect  Inst.  Report  No.113. 

627  U.S.  Agency  for  Toxic  Substances  and  Disease 
Registry  (ATSDR).  (2007).  Toxicological  profile  for 
benzene.  Atlanta,  GA:  U.S.  Department  of  Health 
and  Human  Services,  Public  Health  Service,  http:// 
www.  a  tsdr.  cdc.gov/ToxProfiles/tp3.pd  f. 

628  A  minimal  risk  level  (MRL)  is  defined  as  an 
estimate  of  the  daily  human  exposure  to  a 
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(c)  1,3 -Butadiene 

EPA  has  characterized  1 ,3 -butadiene 
as  carcinogenic  to  humans  by 
inhalation.629  630  The  1ARC  has 
determined  that  1,3-butadieneis  a 
human  carcinogen  and  the  U.S.  DHHS 
has  characterized  1,3 -butadienes  a 
known  human  carcinogen.631  632  633 
There  are  numerous  studies  consistently 
demonstrating  that  1,3-butadieneis 
metabolized  into  genotoxic  metabolites 
by  experimental  animalsand  humans. 
The  specific  mechanisms  of  1 ,3- 
butadiene-  inducedcarci nogenesis  are 
unknown;  however,  the  scientific 
evidence  strongly  suggests  that  the 
carcinogenic  effects  are  mediated  by 
genotoxic  metabolites.  Animal  data 
suggest  that  females  may  be  more 
sensitive  than  males  for  cancer  effects 
associated  with  1,3-butadieneexposure; 
there  are  insufficient  data  in  humans 
from  which  to  draw  conclusions  about 
sensitive  subpopulations.  The  URE  for 

1.3- butadieneis  3  *  10¥5  permg/m3.634 

1.3- butadienealso  causes  a  variety  of 
reproductive  and  developmental  effects 
in  mice;  no  human  data  on  these  effects 
are  available.  The  most  sensitive  effect 
was  ovarian  atrophy  observed  in  a 
lifetime  bioassay  of  female  mice.635 


hazardous  substance  that  is  likeiy  to  be  without 
appreciabie  risk  of  adverse  noncancer  health  effects 
over  a  specified  duration  of  exposure. 

629  u.S.  EPA.  (2002).  Health  Assessment  of  1,3- 
Butadiene.  Office  of  Research  and  Development, 
National  Center  for  Environmental  Assessment, 
Washington  Office,  Washington,  DC.  Report  No. 
EPA600-P-98-001F.  This  document  is  available 
electronically  at  http://www3.epa.gov/iris/supdocs/ 
buta-sup.pdf. 

630  U.S.  EPA.  (2002).  “Full  IRIS  Summary  for  1,3- 
butadiene  (CASRN  106-99-0)“  Environmental 
Protection  Agency,  Integrated  Risk  Information 
System  (IRIS),  Research  and  Development,  National 
Center  for  Environmental  Assessment,  Washington, 
DC  http://www3.epa.gov/iris/subst/0139. htm . 

631  International  Agency  for  Research  on  Cancer 
(I ARC).  (1999).  Monographs  on  the  evaluation  of 
carcinogenic  risk  of  chemicals  to  humans,  Volume 
71,  Re-evaluationof  some  organic  chemicals, 
hydrazine  and  hydrogen  peroxide  and  Volume  97 
(in  preparation),  World  Health  Organization,  Lyon, 
France. 

632  International  Agency  for  Research  on  Cancer 
(I ARC).  (2008).  Monographs  on  the  evaluation  of 
carcinogenic  risk  of  chemicals  to  humans,  1,3- 
Butadiene,  Ethylene  Oxide  and  Vinyl  Halides 
(Vinyl  Fluoride,  Vinyl  Chloride  and  Vinyl  Bromide) 
Volume 97,  World  Health  Organization,  Lyon, 
France. 

633  NTP.  (2014).  13th  Report  on  Carcinogens. 
Research  Triangle  Park,  NC:  U.S.  Department  of 
Health  and  Human  Services,  Public  Health  Service, 
National  Toxicology  Program. 

634  U.S.  EPA.  (2002).  “Full  IRIS  Summary  for  1,3- 
butadiene  (CASRN  106-99-0)“  Environmental 
Protection  Agency,  Integrated  Risk  information 
System  (IRIS),  Research  and  Development,  National 
Center  for  Environmental  Assessment,  Washington, 
DC  http://www3.epa.gov/iris/subst/0139. htm . 

635  Bevan,  C.;  Stadler,  J.C.;  Elliot,  G.S.;  et  al. 
(1996).  Subchronic  toxicity  of  4- vinylcyclohexene 
in  rats  and  mice  by  inhalation.  Fundam.  Appl. 
Toxicol.  32:1-10. 


Based  on  this  critical  effect  and  the 
benchmark  concentration  methodology, 
an  RfC  for  chronic  health  effects  was 
calculated  at  0.9  ppb  (approximately  2 
mg/m3). 

(d)  Formaldehyde 

In  1991 ,  EPA  concluded  that 
formaldehyde  is  a  carcinogen  based  on 
nasal  tumors  in  animal  bioassays.636  An 
Inhalation  URE  for  cancer  and  a 
Reference  Dose  for  oral  noncancer 
effects  were  developed  by  the  agency 
and  posted  on  the  IRIS  database.  Since 
that  time,  the  National  Toxicology 
Program  (NTP)  and  international 
Agency  for  Research  on  Cancer  (I  ARC) 
have  concluded  that  formaldehyde  is  a 
known  human  carcinogen.637  638 

The  conclusions  by  I  ARC  and  NTP 
reflect  the  results  of  epidemiologic 
research  published  since  1991  in 
combination  with  previous  animal, 
human  and  mechanistic  evidence. 
Research  conducted  by  the  National 
Cancer  Institute  reported  an  increased 
risk  of  nasopharyngeal  cancer  and 
specific  lymph  hematopoietic 
malignancies  among  workers  exposed  to 
formaldehyde.639  640  641  A  National 
Institute  of  Occupational  Safety  and 
Health  study  of  garment  workers  also 
reported  increased  risk  of  death  due  to 
leukemia  among  workers  exposed  to 
formaldehyde.642  Extended  follow -upof 
a  cohort  of  British  chemical  workers  did 
not  report  evidence  of  an  increase  in 
nasopharyngeal  or  lymph  hematopoietic 
cancers,  but  a  continuing  statistically 
significant  excess  in  lung  cancers  was 
reported.643  Finally,  a  study  of 


636  epa.  integrated  Risk  information  System. 
Formaldehyde  (CASRN  50-00-0)  http:// 
www3.  epa.gov/iris/subst/04 1 9/htm . 

637  NTP.  (2014).  13th  Report  on  Carcinogens. 
Research  Triangle  Park,  NC:  U.S.  Department  of 
Health  and  Human  Services,  Public  Health  Service, 
National  Toxicology  Program. 

638  iARC  Monographs  on  the  Evaluation  of 
Carcinogenic  Risks  to  Humans  Volume  100F  (2012): 
Formaldehyde. 

639  Hauptmann,  M.;  Lubin,  J.  H.;  Stewart,  P.  A.; 
Hayes,  R.  B.;  Blair,  A.  2003.  Mortality  from 
lymphohematopoetic  malignancies  among  workers 
in  formaldehyde  industries.  Journal  of  the  National 
Cancer  institute  95:  1615-1623. 

640  Hauptmann,  M.;  Lubin,  J.  H.;  Stewart,  P.  A.; 
Hayes,  R.  B.;  Blair,  A.  2004.  Mortality  from  solid 
cancers  among  workers  in  formaldehyde  industries. 
American  Journal  of  Epidemiology  159:  1117-1130. 

641  Beane  Freeman,  L.  E.;  Blair,  A.;  Lubin,  J.  H.; 
Stewart,  P.  A.;  Hayes,  R.  B.;  Hoover,  R.  N.; 
Hauptmann,  M.2009.  Mortality  from  lymph 
hematopoietic  malignancies  among  workers  in 
formaldehyde  industries:  The  National  Cancer 
Institute  cohort.  J.  National  Cancer  Inst.  101:  751- 
761. 

642  Pinkerton,  L.  E.  2004.  Mortality  among  a 
cohort  of  garment  workers  exposed  to 
formaldehyde:  an  update.  Occup.  Environ.  Med.  61: 
193-200. 

643  Coggon,  D,  EC  Harris,  J  Poole,  KT  Palmer. 

2003.  Extended  follow- upof  a  cohort  of  British 


embalmers  reported  formaldehyde 
exposures  to  be  associated  with  an 
increased  risk  of  myeloid  leukemia  but 
not  brain  cancer.644 

Health  effects  of  formaldehyde  in 
addition  to  cancer  were  reviewed  by  the 
Agency  for  Toxics  Substances  and 
Disease  Registry  in  199  9  645 , 
supplemented  in  20  1  0, 646  and  by  the 
World  Health  Organization.647  These 
organizations  reviewed  the  scientific 
literature  concerning  health  effects 
linked  to  formaldehyde  exposure  to 
evaluate  hazardsand  dose  response 
relationships  and  defined  exposure 
concentrations  for  minimal  risk  levels 
(MRLs).  The  health  endpoints  reviewed 
included  sensory  irritation  of  eyes  and 
respiratory  tract,  reduced  pulmonary 
function,  nasal  histopathology,  and 
immune  system  effects.  In  addition, 
research  on  reproductive  and 
developmental  effects  and  neurological 
effects  were  discussed  along  with 
several  studies  that  suggest  that 
formaldehyde  may  increase  the  risk  of 
asthma — particularly  in  the  young. 

EPA  released  a  draft  Toxicological 
Review  of  Formaldehyde — inhalation 
Assessment  through  the  IRIS  program 
for  peer  review  by  the  National  Research 
Council  (NRC)and  public  comment  in 
June  201 0.648  The  draft  assessment 
reviewed  more  recent  research  from 
animal  and  human  studies  on  cancer 
and  other  health  effects.  The  NRC 
released  their  review  report  in  April 
201 1 .649  EPA  is  currently  developing  a 
revised  draft  assessment  in  response  to 
this  review. 


chemical  workers  exposed  to  formaldehyde.  J 
National  Cancer  Inst.  95:1608-1615. 

644  Hauptmann,  M,;  Stewart  P.  A.;  Lubin  J.  H,; 
Beane  Freeman,  L.  E,;  Hornung,  R.  W.;  Herrick,  R. 
F.;  Hoover,  R.  N.;  Frau  men  i,  J.  F.;  Hayes,  R.  B.  2009. 
Mortality  from  lymph  hematopoietic  malignancies 
and  brain  cancer  among  embalmers  exposed  to 
formaldehyde.  Journal  of  the  National  Cancer 
Institute  101:1696-1708. 

645  ATSDR.  1999.  Toxicological  Profile  for 
Formaldehyde,  U.S.  Department  of  Health  and 
Human  Services  (HHS),  July  1999. 

646  ATSDR.  2010.  Addendum  to  the  Toxicological 
Profile  for  Formaldehyde.  U.S.  Department  of 
Health  and  Human  Services  (HHS),  October  2010. 

647  IPCS.  2002.  Concise  International  Chemical 
Assessment  Document 40.  Formaldehyde.  World 
Health  Organization. 

648  EPA  (U.S.  Environmental  Protection  Agency). 
2010.  Toxicological  Review  of  Formaldehyde  (CAS 
No.  50-00-0) — Inhalation  Assessment:  In  Support 
of  Summary  Information  on  the  Integrated  Risk 
Information  System  (IRIS).  External  Review  Draft. 
EPA/635/R-10/002A.  U.S.  Environmental 
Protection  Agency,  Washington  DC  [online]. 

Aval  lable:  http://cfpub.epa.gov/ncea/irs_drats/ 
record  isp  lay.  cfm  ?deid=2236 1 4. 

649  NRC  (National  Research  Council).  2011. 
Review  of  the  Environmental  Protection  Agency’s 
Draft  IRIS  Assessment  of  Formaldehyde. 
Washington  DC:  National  Academies  Press,  http:// 
books.nap.edu/openbook.php?record_id=  13 1 42. 
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(e)  Acetaldehyde 

Acetaldehyde  is  classified  in  EPA’s 
IRIS  database  as  a  probable  human 
carcinogen,  based  on  nasal  tumors  in 
rats,  and  is  considered  toxic  by  the 
inhalation,  oral,  and  intravenous 
routes.650  The  URE  in  IRIS  for 
acetaldehyde  is  2.2  x  10¥6  pernng/m3.651 
Acetaldehyde  is  reasonably  anticipated 
to  be  a  human  carcinogen  by  the  U.S. 
DHHS  in  the  13th  Report  on 
Carcinogens  and  is  classified  as  possibly 
carcinogenic  to  humans  (Group  2B)  by 
the  IARC.652  653  Acetaldehyde  is 
currently  listed  on  the  IRIS  Program 
Multi-  Year  Agenda  for  reassessment 
within  the  next  few  years. 

The  primary  noncancer  effects  of 
exposure  to  acetaldehyde  vapors 
include  irritation  of  the  eyes,  skin,  and 
respiratory  tract.654  In  short -term  (4 
week)  rat  studies,  degeneration  of 
olfactory  epithelium  was  observed  at 
various  concentration  levels  of 
acetaldehyde  exposure.655  656  Data  from 
these  studies  were  used  by  EPA  to 
develop  an  inhalation  reference 
concentration  of  9 mg/m3.  Some 
asthmatics  have  been  shown  to  be  a 
sensitive  subpopulation  to  decrements 
in  functional  expiratory  volume  (FEV1 
test)  and  bronchoconstriction  upon 
acetaldehyde  inhalation.657 

(f)  Acrolein 

EPA  most  recently  evaluated  the 
toxicological  and  health  effects 


650  U.S.  EPA  (1991).  Integrated  Risk  Information 
System  File  of  Acetaldehyde.  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
subst/0290.htm. 

651  U.S.  EPA  (1991).  Integrated  Risk  Information 
System  File  of  Acetaldehyde.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
subst/0290.htm. 

652  NTP.  (2014).  13th  Report  on  Carcinogens. 
Research  Triangle  Park,  NC:  U.S.  Department  of 
Health  and  Human  Services,  Public  Health  Service, 
National  Toxicology  Program. 

653  international  Agency  for  Research  on  Cancer 
(IARC).  (1999).  Re-evaluationof  some  organic 
chemicals,  hydrazine,  and  hydrogen  peroxide.  IARC 
Monographs  on  the  Evaluation  of  Carcinogenic  Risk 
of  Chemical  to  Humans,  Vol  71.  Lyon,  France. 

654  U.S.  EPA  (1991).  Integrated  Risk  information 
System  File  of  Acetaldehyde.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
subst/0290.htm. 

655  U.S.  EPA.  (2003).  Integrated  Risk  Information 
System  File  of  Acrolein.  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
substZ0364.htm . 

656  Appleman,  L.M.,  R.A.  Woutersen,  and  V.J. 
Feron.  (1982).  inhalation  toxicity  of  acetaldehyde  in 
rats.  I.  Acute  and  subacute  studies.  Toxicology.  23: 
293-297. 

657  Myou,  S.;  Fujimura,  M.;  Nishi  K,;  Ohka,  T.; 
and  Matsuda,  T.  (1993)  Aerosolized  acetaldehyde 
induces  histamine- mediated  bronchoconstriction  in 
asthmatics.  Am.  Rev.  Respir.  Dis.  148(4  Pt  1):  940- 
943. 


literature  related  to  acrolein  in  2003  and 
concluded  that  the  human  carcinogenic 
potential  of  acrolein  could  not  be 
determined  because  the  available  data 
were  inadequate.  No  information  was 
available  on  the  carcinogenic  effects  of 
acrolein  in  humans  and  the  animal  data 
provided  inadequate  evidence  of 
carcinogenicity.658  The  IARC 
determined  in  1995  that  acrolein  was 
not  classifiable  as  to  its  carcinogenicity 
in  humans.659 

Lesions  to  the  lungs  and  upper 
respiratory  tract  of  rats,  rabbits,  and 
hamsters  have  been  observed  after 
subchronic  exposure  to  acrolein.660  The 
agency  has  developed  an  RfC  for 
acrolein  of  0.02 mg/m3  and  an  RfD  of  0.5 
mg/kg-day661 

Acrolein  is  extremely  acrid  and 
irritating  to  humans  when  inhaled,  with 
acute  exposure  resulting  in  upper 
respiratory  tract  irritation,  mucus 
hypersecretion  and  congestion.  The 
intense  irritancy  of  this  carbonyl  has 
been  demonstrated  during  controlled 
tests  in  human  subjects,  who  suffer 
intolerable  eye  and  nasal  mucosal 
sensory  reactions  within  minutes  of 
exposure.662  These  data  and  additional 
studies  regarding  acute  effects  of  human 
exposure  to  acrolein  are  summarized  in 
EPA’s  2003  Toxicological  Review  of 
Acrolein.663  Studies  in  humans  indicate 
that  levels  as  low  as  0.09  ppm  (0.21  mg/ 
m3)  for  five  minutes  may  elicit 
subjective  complaints  of  eye  irritation 


658  U.S.  EPA.  (2003).  integrated  Risk  information 
System  File  of  Acroiein.  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  at  http://www3.epa.gov/iris/subst/ 
0364.htm. 

659  international  Agency  for  Research  on  Cancer 
(iARC).  (1995).  Monographs  on  the  evaluation  of 
carcinogenic  risk  of  chemicals  to  humans,  Volume 
63.  Dry  cleaning,  some  chlorinated  solvents  and 
other  industrial  chemicals,  World  Health 
Organization,  Lyon,  France. 

660  U.S.  EPA.  (2003).  integrated  Risk  Information 
System  File  of  Acrolein.  Office  of  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  at  http://www3.epa.gov/iris/subst/ 
0364.htm. 

661  U.S.  EPA.  (2003).  integrated  Risk  information 
System  File  of  Acrolein.  Office  of  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  at  http://www3.epa.gov/iris/subst/ 
0364.htm . 

662  U.S.  EPA.  (2003)  Toxicological  review  of 
acrolein  in  support  of  summary  information  on 
Integrated  Risk  Information  System  (IRIS)  National 
Center  for  Environmental  Assessment,  Washington, 
DC.  EPA/635/R-03/003.  p.  10.  Available  online  at: 
h  ttp://www3 .  epa.  gov/n  cea/iris/tox  reviews/ 
0364tr.pdf. 

663  U.S.  EPA.  (2003)  Toxicological  review  of 
acrolein  in  support  of  summary  information  on 
Integrated  Risk  Information  System  (IRIS)  National 
Center  for  Environmental  Assessment,  Washington, 
DC.  EPA/635/R-03/003.  Available  online  at:  http:// 
www3.epa.  gov/n  cea/iris/toxreviews/0364tr.  p  df. 


with  increasing  concentrations  leading 
to  more  extensive  eye,  nose  and 
respiratory  symptoms.  Acute  exposures 
in  animal  studies  report  bronchial 
hyper- responsiveness. Based  on  animal 
data  (more  pronounced  respiratory 
irritancy  in  mice  with  allergic  airway 
disease  in  comparison  to  non -diseased 
mice)664  and  demonstration  of  similar 
effects  in  humans  (e.g.,  reduction  in 
respiratory  rate),  individuals  with 
compromised  respiratory  function  ( e.g ., 
emphysema,  asthma)  are  expected  to  be 
at  increased  risk  of  developing  adverse 
responses  to  strong  respiratory  irritants 
such  as  acrolein.  EPA  does  not  currently 
have  an  acute  reference  concentration 
for  acrolein.  The  available  health  effect 
reference  values  for  acroiein  have  been 
summarized  by  EPA  and  include  an 
ATSDR  MRL  for  acute  exposure  to 
acrolein  of  7mg/m3  for  1-14  days 
exposure;  and  Reference  Exposure  Level 
(REL)  values  from  the  California  Office 
of  Environmental  Health  Hazard 
Assessment  (OEHHA)  for  one-hourand 
8-hourexposures  of  2.5  mg/m3  and  0.7 
mg/m3,  respectively.665 

(g)  Polycyclic  Organic  Matter 

The  term  polycyclic  organic  matter 
(POM)  defines  a  broad  class  of 
compounds  that  includes  the  polycyclic 
aromatic  hydrocarbon  compounds 
(PAHs).  One  of  these  compounds, 
naphthalene,  is  discussed  separately 
below.  POM  compounds  are  formed 
primarily  from  combustion  and  are 
present  in  the  atmosphere  in  gas  and 
particulate  form.  Cancer  is  the  major 
concern  from  exposure  to  POM. 
Epidemiologic  studies  have  reported  an 
increase  in  lung  cancer  in  humans 
exposed  to  diesel  exhaust,  coke  oven 
emissions,  roofing  tar  emissions,  and 
cigarette  smoke;  all  of  these  mixtures 
contain  POM  compounds.666  667  Animal 
studies  have  reported  respiratory  tract 
tumors  from  inhalation  exposure  to 


664  Morris  JB,  Symanowicz  PT,  Olsen  JE,  et  al. 
(2003).  Immediate  sensory  nerve- mediated 
respiratory  responses  to  irritants  in  healthy  and 
allergic  airway -diseased  mice.  J  Appl  Physiol 
94(4):  1563-1 571. 

833  U.S.  EPA.  (2009).  Graphical  Arrays  of 
Chemical -SpecificHealth  Effect  Reference  Values 
for  inhalation  Exposures  (Final  Report).  U.S. 
Environmental  Protection  Agency,  Washington,  DC, 
EPA/600/R-09/061 , 2009.  http://cfpub.epa.gov/ 
ncea/cfm/recordisplay.  cfm  ?deid-2 1 1 003 . 

666  Agency  for  Toxic  Substances  and  Disease 
Registry  (ATSDR).  (1995).  Toxicological  profile  for 
Polycyclic  Aromatic  Hydrocarbons  (PAHs).  Atlanta, 
GA:  U.S.  Department  of  Health  and  Human 
Services,  Public  Health  Service.  Available 
electronically  at  http://www.atsdr.cdc.gov/ 
ToxProfiles/TP.asp?id=122&tid=25, 
ss7  U.S.  EPA  (2002).  Health  Assessment 
Document  for  Diesel  Engine  Exhaust.  EPA/600/8- 
90/057F  Office  of  Research  and  Development, 
Washington  DC.  http://cfpub.epa.gov/ncea/cfm/ 
record  isp  lay.  cfm  ?deid=29060. 
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benzo[a]pyreneand  alimentary  tract  and 
liver  tumors  from  oral  exposure  to 
benzo[a]pyrene.668  In  1997  EPA 
classified  seven  PAHs  (benzo[a]pyrene, 
benz[a]anthracene,  chrysene, 
benzo[b]fluoranfhene, 
benzo[k]fluoranthene, 
dibenz[a,h]anthracene,  and 
indeno[1 ,2,3-cd]pyrene)as  Group  B2, 
probable  human  carcinogens.669  Since 
that  time,  studies  have  found  that 
maternal  exposures  to  PAHs  in  a 
population  of  pregnant  women  were 
associated  with  several  adverse  birth 
outcomes,  including  low  birth  weight 
and  reduced  length  at  birth,  as  well  as 
impaired  cognitive  development  in 
preschool  children  (3  years  of  age).670  671 
These  and  similar  studies  are  being 
evaluated  as  a  part  of  the  ongoing  IRIS 
reassessment  of  health  effects  associated 
with  exposure  to  ben zo [a] pyrene. 

(h)  Naphthalene 

Naphthalene  is  found  in  small 
quantities  in  gasoline  and  diesel  fuels. 
Naphthalene  emissions  have  been 
measured  in  larger  quantities  in  both 
gasoline  and  diesel  exhaust  compared 
with  evaporative  emissions  from  mobile 
sources,  indicating  it  is  primarily  a 
product  of  combustion.  Acute  (short¬ 
term)  exposure  of  humans  to 
naphthalene  by  inhalation,  ingestion,  or 
dermal  contact  is  associated  with 
hemolytic  anemia  and  damage  to  the 
liver  and  the  nervous  system.672 
Chronic  (long  term)  exposure  of  workers 
and  rodents  to  naphthalene  has  been 
reported  to  cause  cataracts  and  retinal 
damage.673  EPA  released  an  external 


668  International  Agency  for  Research  on  Cancer 
(IARC).  (2012).  Monographs  on  the  Evaluation  of 
the  Carcinogenic  Risk  of  Chemicals  for  Humans, 
Chemical  Agents  and  Related  Occupations.  Vol. 
100F.  Lyon,  France. 

669  U.S.  EPA  (1997).  integrated  Risk  information 
System  File  of  indeno  (1,2,3-cd)pyrene.  Research 
and  Development,  National  Center  for 
Environmental  Assessment,  Washington,  DC.  This 
material  is  available  electronically  at  http:// 
www3.epa.gov/ncea/iris/subst/045 1.  htm . 

670  Perera,  F.P.;  Rauh,  V.;  Tsai,  W-Y,;  et  al.  (2002). 
Effect  of  transplacental  exposure  to  environmental 
pollutants  on  birth  outcomes  in  a  multiethnic 
population.  Environ  Health  Perspect.  Ill:  201-205. 

671  Perera,  F.P.;  Rauh,  V.;  Whyatt,  R.M.;  Tsai, 
W.Y.;  Tang,  D.;  Diaz,  D.;  Hoepner,  L.;  Barr,  D.;  T u, 
Y.H.;  Camann,  D.;  Kinney,  P.  (2006).  Effect  of 
prenatal  exposure  to  airborne  polycyclic  aromatic 
hydrocarbons  on  neurodevelopment  in  the  first  3 
years  of  life  among  inner-citychildren.  Environ 
Health  Perspect  114: 1287-1292. 

672  U.  S.  EPA.  1998.  Toxicological  Review  of 
Naphthalene  (Reassessment  of  the  Inhalation 
Cancer  Risk),  Environmental  Protection  Agency, 
integrated  Risk  information  System,  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
subst/0436.htm. 

673  U.  S.  EPA.  1998.  Toxicological  Review  of 
Naphthalene  (Reassessment  of  the  Inhalation 
Cancer  Risk),  Environmental  Protection  Agency, 


review  draft  of  a  reassessment  of  the 
inhalation  carcinogenicity  of 
naphthalene  based  on  a  number  of 
recent  animal  carcinogenicity 
studies.674  The  draft  reassessment 
completed  external  peer  review.675 
Based  on  external  peer  review 
comments  received,  a  revised  draft 
assessment  that  considers  all  routes  of 
exposure,  as  well  as  cancer  and 
noncancer  effects,  is  under 
development.  The  external  review  draft 
does  not  represent  official  agency 
opinion  and  was  released  solely  for  the 
purposes  of  external  peer  review  and 
public  comment.  The  National 
Toxicology  Program  listed  naphthalene 
as  “reasonably  anticipated  to  be  a 
human  carcinogen”  in  2004  on  the  basis 
of  bioassays  reporting  clear  evidence  of 
carcinogenicity  in  rats  and  some 
evidence  of  carcinogenicity  in  mice.676 
California  EPA  has  released  a  new  risk 
assessment  for  naphthalene,  and  the 
IARC  has  reevaluated  naphthalene  and 
re-classifiedit  as  Group  2B:  possibly 
carcinogenic  to  humans.677 

Naphthalene  also  causes  a  number  of 
chronic  non-cancereffects  in  animals, 
including  abnormal  cell  changes  and 
growth  in  respiratory  and  nasal 
tissues.678  The  current  EPA  IRIS 
assessment  includes  noncancer  data  on 
hyperplasia  and  metaplasia  in  nasal 
tissue  that  form  the  basis  of  the 
inhalation  RfC  of  3  mg/m3.679  The 


Integrated  Risk  Information  System,  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
substZ0436.htm. 

674  U.  S.  EPA.  (1998).  Toxicological  Review  of 
Naphthalene  (Reassessment  of  the  inhalation 
Cancer  Risk),  Environmental  Protection  Agency, 
integrated  Risk  Information  System,  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
substZ0436.htm. 

675  Oak  Ridge  Institute  for  Science  and  Education. 
(2004).  External  Peer  Review  for  the  IRIS 
Reassessment  of  the  Inhalation  Carcinogenicity  of 
Naphthalene.  August  2004.  http://cfpub.epa.gov/ 

n  cea/cfm  / record  isp  lay.  cfm  ?deid = 84403 . 

676  NTP.  (2014).  13th  Report  on  Carcinogens.  U.S. 
Department  of  Health  and  Human  Services,  Public 
Health  Service,  National  Toxicology  Program. 

677  international  Agency  for  Research  on  Cancer 
(IARC).  (2002).  Monographs  on  the  Evaluation  of 
the  Carcinogenic  Risk  of  Chemicals  for  Humans. 
Vol.  82.  Lyon,  France. 

678  U.  S.  EPA.  (1998).  Toxicological  Review  of 
Naphthalene,  Environmental  Protection  Agency, 
integrated  Risk  Information  System,  Research  and 
Development,  National  Center  for  Environmental 
Assessment,  Washington,  DC.  This  material  is 
available  electronically  at  http://www3.epa.gov/iris/ 
substZ0436.htm. 

679  U.S.  EPA.  (1998).  Toxicological  Review  of 
Naphthalene.  Environmental  Protection  Agency, 
Integrated  Risk  Information  System  (IRIS),  Research 
and  Development,  National  Center  for 
Environmental  Assessment,  Washington,  DC  http:// 
www3.epa.  gov/iris/subst/0436.  htm. 


ATSDR  MRL  for  acute  exposure  to 
naphthalene  is  0.6  mg/kg/day. 

(i)  Other  Air  Toxics 

In  addition  to  the  compounds 
described  above,  other  compounds  in 
gaseous  hydrocarbon  and  PM  emissions 
from  motor  vehicles  will  be  affected  by 
this  action.  Mobile  source  air  toxic 
compounds  that  will  potentially  be 
impacted  include  ethylbenzene, 
propionaldehyde,  toluene,  and  xylene. 
Information  regarding  the  health  effects 
of  these  compounds  can  be  found  in 
EPA’s  IRIS  database.680 

(8)  Exposure  and  Health  Effects 
Associated  With  Traffic 

Locations  in  close  proximity  to  major 
roadways  generally  have  elevated 
concentrations  of  many  air  pollutants 
emitted  from  motor  vehicles.  Hundreds 
of  such  studies  have  been  published  in 
peer- rev iewedjournals,  concluding  that 
concentrations  of  CO,  NO,  N02, 
benzene,  aldehydes,  particulate  matter, 
black  carbon,  and  many  other 
compounds  are  elevated  in  ambient  air 
within  approximately  300-600  meters 
(about  1 ,000-2,000  feet)  of  major 
roadways.  Highest  concentrations  of 
most  pollutants  emitted  directly  by 
motor  vehicles  are  found  at  locations 
within  50  meters  (about  165  feet)  of  the 
edge  of  a  roadway’s  traffic  lanes. 

A  large- seal ereview  of  air  quality 
measurements  in  the  vicinity  of  major 
roadways  between  1978  and  2008 
concluded  that  the  pollutants  with  the 
steepest  concentration  gradients  in 
vicinities  of  roadways  were  CO, 
ultrafine  particles,  metals,  elemental 
carbon  (EC),  NO,  NOx,  and  several 
VOCs.681  These  pollutants  showed  a 
large  reduction  in  concentrations  within 
100  meters  downwind  of  the  roadway. 
Pollutants  that  showed  more  gradual 
reductions  with  distance  from  roadways 
included  benzene,  N02,  PM2.5,and 
PMio-  In  the  review  article,  results 
varied  based  on  the  method  of  statistical 
analysis  used  to  determine  the  trend. 

For  pollutants  with  relatively  high 
background  concentrations  relative  to 
near  -  roadconcentrations,  detect!  ng 
concentration  gradients  can  be  difficult. 
For  example,  many  aldehydes  have  high 
background  concentrations  as  a  result  of 
photochemical  breakdown  of  precursors 
from  many  different  organic 
compounds.  This  can  make  detection  of 
gradients  around  roadways  and  other 
primary  emission  sources  difficult. 


680  U.S.  EPA  I nteg rated  Risk  Information  System 
(IRIS)  database  is  avaiiable  at:  www3.epa.gov/iris. 

681  Karner,  A. A.;  Eisinger,  D.S.;  Niemeier,  D.A. 
(2010).  Near- road wayair  quality:  synthesizing  the 
findings  from  real -world data.  Environ  Sci  Technol 
44: 5334-5344. 
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However,  several  studies  have  measured 
aldehydes  in  multiple  weather 
conditions  and  found  higher 
concentrations  of  many  carbonyls 
downwind  of  roadways.682  683  These 
findings  suggest  a  substantial  roadway 
source  of  these  carbonyls. 

in  the  past  15  years,  many  studies 
have  been  published  with  results 
reporting  that  populations  who  live, 
work,  or  go  to  school  near  high -traffic 
roadways  experience  higher  rates  of 
numerous  adverse  health  effects, 
compared  to  populations  far  away  from 
major  roads.684  In  addition,  numerous 
studies  have  found  adverse  health 
effects  associated  with  spending  time  in 
traffic,  such  as  commuting  or  walking 
along  high -trafficroad ways.685  686  687  688 
The  health  outcomes  with  the  strongest 
evidence  linking  them  with  traffic- 
associated  air  pollutants  are  respiratory 
effects,  particularly  in  asthmatic 
children,  and  cardiovascular  effects. 

Numerous  reviews  of  this  body  of 
health  literature  have  been  published  as 
well.  In  2010,  an  expert  panel  of  the 
Health  Effects  institute  (HE!)  published 
a  review  of  hundreds  of  exposure, 
epidemiology,  and  toxicology 
studies.689  The  panel  rated  how  the 
evidence  for  each  type  of  health 
outcome  supported  a  conclusion  of  a 
causal  association  with  traffic - 


682  Liu,  W.;  Zhang,  J.;  Kwon,  J.L.;  et  al.  (2006). 
Concentrations  and  source  characteristics  of 
airborne  carbon yi  comlbs  measured  outside  urban 
residences.  J  Air  Waste  Manage  Assoc  56:  1 1 96— 
1204. 

683  Cahill,  T.M.;  Charles,  M.J.;  Seaman,  V.Y. 
(2010).  Development  and  application  of  a  sensitive 
method  to  determine  concentrations  of  acrolein  and 
other  carbonyls  in  ambient  air.  Health  Effects 
institute  Research  Report  149.Avai Sable  at  http:// 
dx.doi.org . 

684  In  the  widely- usedPubMed  database  of  health 
publications,  between  January  1,  1990  and  August 
18,  2011,  605  publications  contained  the  keywords 
“traffic,  pollution,  epidemiology,”  with 
approximately  half  the  studies  published  after  2007. 

685  Laden,  F.;  Hart,  J.E.;  Smith,  T.J.;  Davis,  M.E.; 
Garshick,  E.  (2007)  Cause-specificmortaSity  in  the 
unionized  U.S.  trucking  industry.  Environmental 
Health  Per spect  1 15:1 192-1 196. 

686  Peters,  A.;  von  Klot,  S.;  Heier,  M,; 

Trentinaglia,  L;  Hormann,  A.;  Wichmann,  H.E.; 
Lowel,  H.  (2004)  Exposure  to  traffic  and  the  onset 
of  myocardial  infarction.  New  England  J  Med  351: 
1721-1730. 

687  Zanobetti,  A.;  Stone,  P.H.;  Spelzer,  F.E.; 
Schwartz,  J.D.;  Coull,  B.A.;  Suh,  H.H.;  Nearling, 

B.D.;  Mittleman,  M.A.;  Verrier,  R.L.;Gold,  D.R. 
(2009)  T-wavealternans,  air  pollution  and  traffic  in 
high-risksubjects.  Am  J  Cardiol  104:  665-670. 

688  Dubowsky  Adar,  S.;  Adamkiewicz,  G.;  Gold, 
D.R.;  Schwartz,  J.;  Coull,  B.A.;  Suh,  H.  (2007) 
Ambient  and  microenvironmental  particles  and 
exhaled  nitric  oxide  before  and  after  a  group  bus 
trip.  Environ  Health  Perspect  115:  507-512. 

689  Health  Effects  Institute  Panel  on  the  Health 
Effects  of  Traffic- Related  Air  Pollution.  (2010). 
Traffic -related  air  pollution:  a  critical  review  of  the 
literatureon  emissions,  exposure,  and  health 
effects.  HES  Special  Report  17.  Available  at  http:// 
www. healtheffects.org. 


associated  air  pollution  as  either 
“sufficient,”  “suggestive  but  not 
sufficient,”  or  “inadequate and 
insufficient.”  The  panel  categorized 
evidence  of  a  causal  association  for 
exacerbation  of  childhood  asthma  as 
“sufficient.”  The  panel  categorized 
evidence  of  a  causal  association  for  new 
onset  asthma  as  between  “sufficient” 
and  “suggestive  but  not  sufficient.” 
“Suggestive  of  a  causal  association”  was 
how  the  panel  categorized  evidence 
linking  traffic  -  assoc  iatedair  pollutants 
with  exacerbation  of  adult  respiratory 
symptoms  and  lung  function  decrement. 
It  categorized  as  “inadequate  and 
insufficient”  evidence  of  a  causal 
relationship  between  traffic -re  Iatedair 
pollution  and  health  care  utilization  for 
respiratory  problems,  new  onset  adult 
asthma,  chronic  obstructive  pulmonary 
disease  (COPD),  nonasthmatic 
respiratory  allergy,  and  cancer  in  adults 
and  children.  Other  literature  reviews 
have  been  published  with  conclusions 
generally  similar  to  the  HEI 
panel’s.690  691  692  693  However,  in  2014, 
researchers  from  the  U.S.  Centers  for 
Disease  Control  and  Prevention  (CDC) 
published  a  systematic  review  and 
meta  -  a  na  I  ysisof  studies  evaluating  the 
risk  of  childhood  leukemia  associated 
with  traffic  exposure  and  reported 
positive  associations  between 
“postnatal”  proximity  to  traffic  and 
leukemia  risks,  but  no  such  association 
for  “prenatal”  exposures.694 

Health  outcomes  with  few 
publications  suggest  the  possibility  of 
other  effects  still  lacking  sufficient 
evidence  to  draw  definitive  conclusions. 
Among  these  outcomes  with  a  small 
number  of  positive  studies  are 
neurological  impacts  (e.g.,  autism  and 
reduced  cognitive  function)  and 
reproductive  outcomes  (e.g.,  preterm 
birth,  low  birth  weight).695  696  697  698 


690  Boothe,  V.L.;  Shendeil,  D.G.  (2008).  Potential 
health  effects  associated  with  residential  proximity 
to  freeways  and  primary  roads:  review  of  scientific 
literature,  1999-2006.  J  Environ  Health  70:  33-41. 

691  Saiam,  M.T.;  Islam,  T.;  Gilliland,  F.D.  (2008). 
Recent  evidence  for  adverse  effects  of  residential 
proximity  to  traffic  sources  on  asthma.  Curr  Opin 
Pulm  Med  14:3-8. 

692  Sun,  X.;  Zhang,  S.;  Ma,  X.  (2014)  No 
association  between  traffic  density  and  risk  of 
childhood  leukemia:  a  meta -analysis. Asia  PacJ 
Cancer  Prev  1 5:  5229-5232. 

693  Raaschou -Nielsen, O.;  Reynolds,  P.  (2006).  Air 
pollution  and  childhood  cancer:  a  review  of  the 
epidemiological  literature.  Int  J  Cancer  118:  2920- 
9. 

694  Boothe,  VL.;  Boehmer,  T.K.;  Wendel,  A.M.; 
Yip,  F.Y.  (2014)  Residential  traffic  exposure  and 
childhood  leukemia:  a  systematic  review  and  meta- 
analysis.  Am  J  Prev  Med  46:413-422. 

695  Volk,  H.E.;  Hertz- Picciotto,!.;  Delwiche,  L,;  et 
al.  (2011).  Residential  proximity  to  freeways  and 
autism  in  the  CHARGE  study.  Environ  Health 
Perspect  119:  873-877. 


In  addition  to  health  outcomes, 
particularly  cardiopulmonary  effects, 
conclusions  of  numerous  studies 
suggest  mechanisms  by  which  traffic- 
related  air  pollution  affects  health. 
Numerous  studies  indicate  that  near¬ 
roadway  exposures  may  increase 
systemic  inflammation,  affecting  organ 
systems,  including  blood  vessels  and 
lungs.699  700  701  702  Long -termexposu res 
in  near-roadenvironments  have  been 
associated  with  inflammation -associated 
conditions,  such  as  atherosclerosis  and 
asthma.703704705 

Several  studies  suggest  that  some 
factors  may  increase  susceptibility  to 
the  effects  of  traffic -associatedair 
pollution.  Several  studies  have  found 
stronger  respiratory  associations  in 
children  experiencing  chronic  social 
stress,  such  as  in  violent  neighborhoods 
or  in  homes  with  high  family 
stress.706  707  708 


696  Franco-Suglia,S.;  Gryparis,  A.;  Wright,  R.O.; 
et  aS.  (2007).  Association  of  black  carbon  with 
cognition  among  children  in  a  prospective  birth 
cohort  study.  Am  J  Epidemiol,  doi:  10.1093/aje/ 
kwm308.  {Online  at  http://dx.doi.org], 

697  Power,  M.C.;  Weisskopf,  M.G.;  Alexeef,  SE.;  et 
al.  (2011).  Traffic- relatedair  pollution  and  cognitive 
function  in  a  cohort  of  older  men.  Environ  Health 
Perspect  2011:  682-687. 

898Wu,J.;  Wilhelm,  M.;  Chung,  J.;  etai.  (2011). 
Comparing  exposure  assessment  methods  for  traffic- 
related  air  pollution  in  and  adverse  pregnancy 
outcome  study.  Environ  Res  111:  685-6692. 

699  Riediker,  M.  (2007).  Cardiovascular  effects  of 
fine  particulate  matter  components  in  highway 
patrol  officers.  Inhal  Toxicol  19:  99-105.  doi: 
10.1080/08958370701495238  Available  at  http:// 
dx.doi.org. 

700  Alexeef,  SE.;  Coull,  B.A.;  Gryparis,  A.;  et  al. 
(2011).  Medium -termexposu  re  to  traffic -related  air 
pollution  and  markers  of  inflammation  and 
endothelial  function.  Environ  Health  Perspect  119: 
481-486.  doi:  10, 1289/eh p.1002560  Available  at 
http://dx.doi.org. 

701  Eckel.  S.P.;  Berhane,  K.;  Saiam,  M.T.;  et  al. 
(2011).  Traffic- related  pollution  exposure  and 
exhaled  nitric  oxide  in  the  Children’s  Health  Study. 
Environ  Health  Perspect  (IN  PRESS).  doi:10,1289/ 
eh p.1 103516.  Available  at  http://dx.doi.org. 

702  Zhang,  J.;  McCreanor,  J.E.;  Cullinan,  P.;  et  al. 
(2009).  Health  effects  of  real -world  exposure  diesel 
exhaust  in  persons  with  asthma.  Res  Rep  Health 
Effects  I  nst  1 38.  {On  I  i  ne  at  http:// 

www.  healtheffects.  org] . 

793  Adar,  S.D.;  Klein,  R.;  Klein,  E.K.;  et  al.  (2010). 
Air  pollution  and  the  microvasculatory:  a  cross- 
sectional  assessment  of  in  vivo  retinal  images  in  the 
population  -  based  M  ulti  -EthnicStudy  of 
Atherosclerosis.  PLoS  Med  7(11):  El 000372. 
doi:10.1371/journa!.pmed.  1000372.  Available  at 
h  ttp  ://dx.  d  oi.  org. 

704  Kan,  H.;  Heiss,  G.;  Rose,  K.M.;  et  al.  (2008). 
Prospective  analysis  of  traffic  exposure  as  a  risk 
factor  for  incident  coronary  heart  disease:  the 
Atherosclerosis  Risk  in  Communities  (ARIC)  study. 
Environ  Health  Perspect  116: 1463-1468. 
doi:10.1289/ehp. 11290.  Available  at  http:// 
dx.doi.org. 

705  McConnell,  R,;  Islam,  T.;  Shankardass,  K.;  et 
al.  (2010).  Childhood  incident  asthma  and  traffic- 
related  air  pollution  at  home  and  school.  Environ 
Health  Perspect  1021-1026. 

706  Islam,  T.;  Urban,  R.;  Gauderman,  W.J.;  et  al. 
(2011).  Parental  stress  increases  the  detrimental 

Continued 


EPA-1 9-01 26-A-001 365 


ED  001620  00002750-00368 


EPA-HQ-201 8-002121  Production  Set  #2 


73846  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


The  risks  associated  with  residence, 
workplace,  or  schools  near  major  roads 
are  of  potentially  high  public  health 
significance  due  to  the  large  population 
in  such  locations.  According  to  the  2009 
American  Housing  Survey,  over  22 
million  homes  (17.0  percent  of  all  U.S. 
housing  units)  were  located  within  300 
feet  of  an  airport,  railroad,  or  highway 
with  four  or  more  lanes.  This 
corresponds  to  a  population  of  more 
than  50  million  U.S.  residents  in  close 
proximity  to  high-trafficroadways  or 
other  transportation  sources.  Based  on 
2010  Census  data,  a  2013  publication 
estimated  that  19  percent  of  the  U.S. 
population  (over  59  million  people) 
lived  within  500  meters  of  roads  with  at 
least  25,000  annual  average  daily  traffic 
(AADT),  while  about  3.2  percent  of  the 
population  lived  within  100  meters 
(about  300  feet)  of  such  roads.709 
Another  2013  study  estimated  that  3.7 
percent  of  the  U.S.  population  (about 
11.3  million  people)  lived  within  150 
meters  (about  500  feet)  of  interstate 
highways  or  other  freeways  and 
expressways.710  As  discussed  in  Section 
VI I  LA. (9),  on  average,  populations  near 
major  roads  have  higher  fractions  of 
minority  residents  and  lower 
socioeconomic  status.  Furthermore,  on 
average,  Americans  spend  more  than  an 
hour  traveling  each  day,  bringing  nearly 
all  residents  into  a  high -exposure 
microenvironment  for  part  of  the  day. 

In  light  of  these  concerns,  EPA  has 
required  through  the  NAAQS  process 
that  air  quality  monitors  be  placed  near 
high-trafficroadways  for  determining 
concentrations  of  CO,  N02,  and  PM25 
(in  addition  to  those  existing  monitors 
located  in  neighborhoods  and  other 
locations  farther  away  from  pollution 
sources).  Near -road  way  monitors  for 
N02  begin  operation  between  2014  and 
2017  in  Core  Based  Statistical  Areas 
(CBSAs)  with  population  of  at  least 
500,000.  Monitors  for  CO  and  PM2  5 
begin  operation  between  2015  and  2017. 
These  monitors  will  further  our 
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understanding  of  exposure  in  these 
locations. 

EPA  and  DOT  continue  to  research 
near-roadair  quality,  including  the 
types  of  pollutants  found  in  high 
concentrations  near  major  roads  and 
health  problems  associated  with  the 
mixture  of  pollutants  near  roads. 

(9)  Environmental  Justice 

Environmental  justice  (EJ)  is  a 
principle  asserting  that  all  people 
deserve  fair  treatment  and  meaningful 
involvement  with  respect  to 
environmental  laws,  regulations,  and 
policies.  EPA  seeks  to  provide  the  same 
degree  of  protection  from  environmental 
health  hazards  for  all  people.  DOT 
shares  this  goal  and  is  informed  about 
the  potential  environmental  impacts  of 
its  rulemakings  through  its  NEPA 
process  (see  NHTSA’s  DEIS).  As 
referenced  below,  numerous  studies 
have  found  that  some  environmental 
hazards  are  more  prevalent  in  areas 
where  racial/ethnic  minorities  and 
people  with  low  socioeconomic  status 
(SES)  represent  a  higher  fraction  of  the 
population  compared  with  the  general 
population.  In  addition,  compared  to 
non-Hispanicwhites,  some  types  of 
minorities  may  have  greater  levels  of 
health  problems  during  some  life  stages. 
For  example,  in  2014,  about  13  percent 
of  Black,  non-Hispanicand  24  percent 
of  Puerto  Rican  children  were  estimated 
to  currently  have  asthma,  compared 
with  8  percent  of  white,  non -Hispanic 
children.711 

As  discussed  in  Section  VI II. A.(8)  of 
this  document  and  NHTSA’s  FE1S, 
concentrations  of  many  air  pollutants 
are  elevated  near  high-trafficroadways. 

If  minority  populations  and  low -income 
populations  disproportionately  live  near 
such  roads,  then  an  issue  of  EJ  may  be 
present.  We  reviewed  existing  scholarly 
literature  examining  the  potential  for 
disproportionate  exposure  among 
minorities  and  people  with  low  SES, 
and  we  conducted  our  own  evaluation 
of  two  national  datasets;  The  U.S. 

Census  Bureau’s  American  Housing 
Survey  for  calendar  year  2009  and  the 
U.S.  Department  of  Education’s  database 
of  school  locations. 

Publications  that  address  EJ  issues 
generally  report  that  populations  living 
near  major  roadways  (and  other  types  of 
transportation  infrastructure)  tend  to  be 
composed  of  larger  fractions  of 
nonwhite  residents.  People  living  in 
neighborhoods  near  such  sources  of  air 
pollution  also  tend  to  be  lower  in 
income  than  people  living  elsewhere. 
Numerous  studies  evaluating  the 


7 1 1  http:/ /www.  cdc.  gov/asthma/m  ost_recen  t_ 
data.htm. 


demographics  and  socioeconomic  status 
of  populations  or  schools  near  roadways 
have  found  that  they  include  a  greater 
percentage  of  minority  residents,  as  well 
as  lower  SES  (indicated  by  variables 
such  as  median  household  income). 
Locations  in  these  studies  include  Los 
Angeles,  CA;  Seattle,  WA;  Wayne 
County,  Ml;  Orange  County,  FL;  and  the 
State  of  California  712  ^  ™  715  Tie  717 
Such  disparities  may  be  due  to  multiple 
factors.718 

People  with  low  SES  often  live  in 
neighborhoods  with  multiple  stressors 
and  health  risk  factors,  including 
reduced  health  insurance  coverage  rates, 
higher  smoking  and  drug  use  rates, 
limited  access  to  fresh  food,  visible 
neighborhood  violence,  and  elevated 
rates  of  obesity  and  some  diseases  such 
as  asthma,  diabetes,  and  ischemic  heart 
disease.  Although  questions  remain, 
several  studies  find  stronger 
associations  between  air  pollution  and 
health  in  locations  with  such  chronic 
neighborhood  stress,  suggesting  that 
populations  in  these  areas  may  be  more 
susceptible  to  the  effects  of  air 
pollution.  719  720  721  722  Household  -  level 
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stressors  such  as  parental  smoking  and 
relationship  stress  also  may  increase 
susceptibility  to  the  adverse  effects  of 
air  pollution.723  724 

More  recently,  three  publications 
report  nationwide  analyses  that 
compare  the  demographic  patterns  of 
people  who  do  or  do  not  live  near  major 
roadways.725  726  727  Ail  three  of  these 
studies  found  that  people  living  near 
major  roadways  are  more  likely  to  be 
minorities  or  low  in  SES.  They  also 
found  that  the  outcomes  of  their 
analyses  varied  between  regions  within 
the  U.S.  However,  only  one  such  study 
looked  at  whether  such  conclusions 
were  confounded  by  living  in  a  location 
with  higher  population  density  and  how 
demographics  differ  between  locations 
nationwide.  In  general,  it  found  that 
higher  density  areas  have  higher 
proportions  of  low  income  and  minority 
residents. 

We  analyzed  two  national  databases 
that  allowed  us  to  evaluate  whether 
homes  and  schools  were  located  near  a 
major  road  and  whether  disparities  in 
exposure  may  be  occurring  in  these 
environments.  The  American  Housing 
Survey  (AHS)  includes  descriptive 
statistics  of  over  70,000  housing  units 
across  the  nation.  The  study  survey  is 
conducted  every  two  years  by  the  U.S. 
Census  Bureau.  The  second  database  we 
analyzed  was  the  U.S.  Department  of 
Education’s  Common  Core  of  Data, 
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which  includes  enrollment  and  location 
information  for  schools  across  the  U.S. 

In  analyzing  the  2009  AHS,  we 
focused  on  whether  or  not  a  housing 
unit  was  located  within  300  feet  of  “4- 
or-moreiane  highway,  railroad,  or 
airport.”  728  We  analyzed  whether  there 
were  differences  between  households  in 
such  locations  compared  with  those  in 
locations  farther  from  these 
transportation  facilities.729  We  included 
other  variables,  such  as  land  use 
category,  region  of  country,  and  housing 
type.  We  found  that  homes  with  a 
non  white  householder  were  22-34 
percent  more  likely  to  be  located  within 
300  feet  of  these  large  transportation 
facilities  than  homes  with  white 
householders.  Homes  with  a  Hispanic 
householder  were  17-33  percent  more 
likely  to  be  located  within  300  feet  of 
these  large  transportation  facilities  than 
homes  with  non-Hispanichouseholders. 
Households  near  large  transportation 
facilities  were,  on  average,  lower  in 
income  and  educational  attainment, 
more  likely  to  be  a  rental  property  and 
located  in  an  urban  area  compared  with 
households  more  distant  from 
transportation  facilities. 

In  examining  schools  near  major 
roadways,  we  examined  the  Common 
Core  of  Data  (CCD)  from  the  U.S. 
Department  of  Education,  which 
includes  information  on  all  public 
elementary  and  secondary  schools  and 
school  districts  nationwide.730  To 
determine  school  proximities  to  major 
roadways,  we  used  a  geographic 
information  system  (GIS)  to  map  each 
school  and  roadways  based  on  the  U.S. 
Census’s  TIGER  roadway  file.731  We 
found  that  minority  students  were 
overrepresented  at  schools  within  200 
meters  of  the  largest  roadways,  and  that 
schools  within  200  meters  of  the  largest 
roadways  also  had  higher  than  expected 
numbers  of  students  eligible  for  free  or 
reduced -pricelunches.  For  example, 
Black  students  represent  22  percent  of 
students  at  schools  located  within  200 
meters  of  a  primary  road,  whereas  Black 
students  represent  17  percent  of 
students  in  all  U.S.  schools.  Hispanic 


728  This  varlabie  primarily  represents  roadway 
proximity.  According  to  the  Central  Intelligence 
Agency’s  World  Factbook,  in  2010,  the  United 
States  had  6,506,204  km  or  roadways,  224,792  km 
of  railways,  and  15,079  airports.  Highways  thus 
represent  the  overwhelming  majority  of 
transportation  facilities  described  by  this  factor  in 
the  AHS. 
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docket. 
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731  Pedde,  M.;  Bailey,  C.  (2011)  Identification  of 
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students  represent  30  percent  of 
students  at  schools  located  within  200 
meters  of  a  primary  road,  whereas 
Hispanic  students  represent  22  percent 
of  students  in  all  U.S.  schools. 

Overall,  there  is  substantial  evidence 
that  people  who  live  or  attend  school 
near  major  roadways  are  more  likely  to 
be  of  a  minority  race,  Hispanic 
ethnicity,  and/or  low  SES.  The  emission 
reductions  from  these  final  rules  will 
likely  result  in  widespread  air  quality 
improvements,  but  the  impact  on 
pollution  levels  in  close  proximity  to 
roadways  will  be  most  direct.  Thus, 
these  final  rules  will  likely  help  in 
mitigating  the  disparity  in  racial,  ethnic, 
and  economically  based  exposures. 

B.  Environmental  Effects  of  Non-GHG 
Pollutants 

(1 )  Visibility 

Visibility  can  be  defined  as  the  degree 
to  which  the  atmosphere  is  transparent 
to  visible  light.732  Visibility  impairment 
is  caused  by  light  scattering  and 
absorption  by  suspended  particles  and 
gases.  Visibility  is  important  because  it 
has  direct  significance  to  people’s 
enjoyment  of  daily  activities  in  all  parts 
of  the  country.  Individuals  value  good 
visibility  for  the  well  -beingit  provides 
them  directly,  where  they  live  and 
work,  and  in  places  where  they  enjoy 
recreational  opportunities.  Visibility  is 
also  highly  valued  in  significant  natural 
areas,  such  as  national  parks  and 
wilderness  areas,  and  special  emphasis 
is  given  to  protecting  visibility  in  these 
areas.  For  more  information  on  visibility 
see  the  final  2009  p.m.  ISA.733 

EPA  is  working  to  address  visibility 
impairment.  Reductions  in  air  pollution 
from  implementation  of  various 
programs  associated  with  the  Clean  Air 
Act  Amendments  of  1990  (CAAA) 
provisions  have  resulted  in  substantial 
improvements  in  visibility  and  will 
continue  to  do  so  in  the  future.  Because 
trends  in  haze  are  closely  associated 
with  trends  in  particulate  sulfate  and 
nitrate  due  to  the  relationship  between 
their  concentration  and  light  extinction, 
visibility  trends  have  improved  as 
emissions  of  S02  and  NOx  have 
decreased  over  time  due  to  air  pollution 


732  National  Research  Council,  (1993).  Protecting 
Visibility  in  National  Parksand  Wilderness  Areas. 
National  Academy  of  Sciences  Committee  on  Haze 
in  National  Parksand  Wilderness  Areas.  National 
Academy  Press,  Washington,  DC.  This  book  can  be 
viewed  on  the  National  Academy  Press  Web  site  at 
http://www.nap.edu/books/0309048443/html/. 

733  U.S.  EPA.  (2009).  Integrated  Science 
Assessment  for  Particulate  Matter  (Final  Report). 
U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/139F. 
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regulations  such  as  the  Acid  Rain 
Program.734 

In  the  Clean  Air  Act  Amendments  of 
1977,  Congress  recognized  visibility’s 
value  to  society  by  establishing  a 
national  goal  to  protect  national  parks 
and  wilderness  areas  from  visibility 
impairment  caused  by  manmade 
pollution.735  In  1999,  EPA  finalized  the 
regional  haze  program  to  protect  the 
visibility  in  Mandatory  Class  I  Federal 
areas.736  There  are  156  national  parks, 
forests  and  wilderness  areas  categorized 
as  Mandatory  Class  I  Federal  areas.737 
These  areas  are  defined  in  CAA  Section 
162  as  those  national  parks  exceeding 
6,000  acres,  wilderness  areas  and 
memorial  parks  exceeding  5,000  acres, 
and  all  international  parks  which  were 
in  existence  on  August  7, 1977. 

EPA  has  also  concluded  that  PM2j 
causes  adverse  effects  on  visibility  in 
other  areas  that  are  not  targeted  by  the 
Regional  Haze  Rule,  such  as  urban 
areas,  depending  on  PM2.5 
concentrations  and  other  factors  such  as 
dry  chemical  composition  and  relative 
humidity  (i.e.,  an  indicator  of  the  water 
composition  of  the  particles).  EPA 
revised  the  PM 2.5  standards  in  December 
2012  and  established  a  target  level  of 
protection  that  is  expected  to  be  met 
through  attainment  of  the  existing 
secondary  standards  for  PM 2.5  - 

(2)  Plant  and  Ecosystem  Effects  of 
Ozone 

The  welfare  effects  of  ozone  can  be 
observed  across  a  variety  of  scales,  i.e. 
subceiluiar,  cellular,  leaf,  whole  plant, 
population  and  ecosystem.  Ozone 
effects  that  begin  at  small  spatial  scales, 
such  as  the  leaf  of  an  individual  plant, 
when  they  occur  at  sufficient 
magnitudes  (or  to  a  sufficient  degree) 
can  result  in  effects  being  propagated 
along  a  continuum  to  larger  and  larger 
spatial  scales.  For  example,  effects  at  the 
individual  plant  level,  such  as  altered 
rates  of  leaf  gas  exchange,  growth  and 
reproduction,  can,  when  widespread, 
result  in  broad  changes  in  ecosystems, 
such  as  productivity,  carbon  storage, 
water  cycling,  nutrient  cycling,  and 
community  composition. 

Ozone  can  produce  both  acute  and 
chronic  injury  in  sensitive  species 
depending  on  the  concentration  level 
and  the  duration  of  the  exposure.738  In 


734  U.S.  EPA.  2009  Final  Report:  Integrated 
Science  Assessment  for  Particulate  Matter.  U.S. 
Environmental  Protection  Agency,  Washington,  DC, 
EPA/600/R-08/139F,  2009. 

735  See  Section  169(a)  of  the  Clean  Air  Act. 

736  64  FR  35714,  July  1,1999. 

737  62  FR  38680-38681,  July  18,  1997. 

738  73  FR  16486,  March  27,  2008. 


those  sensitive  species,739  effects  from 
repeated  exposure  to  ozone  throughout 
the  growing  season  of  the  plant  tend  to 
accumulate,  so  that  even  low 
concentrations  experienced  fora  longer 
duration  have  the  potential  to  create 
chronic  stress  on  vegetation.740  Ozone 
damage  to  sensitive  species  includes 
impaired  photosynthesis  and  visible 
injury  to  leaves.  The  impairment  of 
photosynthesis,  the  process  by  which 
the  plant  makes  carbohydrates  (its 
source  of  energy  and  food),  can  lead  to 
reduced  crop  yields,  timber  production, 
and  plant  productivity  and  growth. 
Impaired  photosynthesis  can  also  lead 
to  a  reduction  in  root  growth  and 
carbohydrate  storage  below  ground, 
resulting  in  other,  more  subtle  plant  and 
ecosystems  impacts.741  These  latter 
impacts  include  increased  susceptibility 
of  plants  to  insect  attack,  disease,  harsh 
weather,  interspecies  competition  and 
overall  decreased  plant  vigor.  The 
adverse  effects  of  ozone  on  areas  with 
sensitive  species  could  potentially  lead 
to  species  shifts  and  loss  from  the 
affected  ecosystems,742  resulting  in  a 
loss  or  reduction  in  associated 
ecosystem  goods  and  services. 
Additionally,  visible  ozone  injury  to 
leaves  can  result  in  a  loss  of  aesthetic 
value  in  areas  of  special  scenic 
significance  like  national  parks  and 
wilderness  areas  and  reduced  use  of 
sensitive  ornamentals  in  landscaping.743 

The  most  recent  Integrated  Science 
Assessment  (ISA)  for  Ozone  presents 
more  detailed  information  on  how 
ozone  affects  vegetation  and 
ecosystems.744  The  ISA  concludes  that 
ambient  concentrations  of  ozone  are 
associated  with  a  number  of  adverse 
welfare  effects  and  characterizes  the 
weight  of  evidence  for  different  effects 


739  73  FR  16491,  March  27,  2008.  Only  asmall 
percentage  of  all  the  plant  species  growing  within 
the  U.S.  (over  43,000  species  have  been  catalogued 
in  the  USDA  PLANTS  database)  have  been  studied 
with  respect  to  ozone  sensitivity. 

740  The  concentration  at  which  ozone  levels 
overwhelm  a  plant’s  ability  to  detoxify  or 
compensate  for  oxidant  exposure  varies.  Thus, 
whether  a  plant  is  classified  as  sensitive  or  tolerant 
depends  in  part  on  the  exposure  levels  being 
considered.  Chapter  9,  Section  9.3.4  of  U.S.  EPA, 
2013  Integrated  Science  Assessment  for  Ozone  and 
Related  Photochemical  Oxidants.  Office  of  Research 
and  Development/National  Center  for 
Environmental  Assessment.  U.S.  Environmental 
Protection  Agency.  EPA  600/R-10/076F. 

741  73  FR  16492,  March  27,  2008. 

742  73  FR  16493-16494,  March  27,  2008,  Ozone 
impacts  could  be  occurring  in  areas  where  plant 
species  sensitive  to  ozone  have  not  yet  been  studied 
or  identified. 

743  73  FR  16490-16497,  March  27,  2008. 

744  U.S.  EPA.  integrated  Science  Assessment  of 
Ozone  and  Related  Photochemical  Oxidants  (Final 
Report).  U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-10/076F,  2013.  The 
ISA  is  available  at  http://cfpub.epa.gov/ncea/isa/ 
record  isp  lay.  cfm  ?deid= 24 7492#Down  ioa  d. 


associated  with  ozone.745  The  ISA 
concludes  that  visible  foliar  injury 
effects  on  vegetation,  reduced  vegetation 
growth,  reduced  productivity  in 
terrestrial  ecosystems,  reduced  yield 
and  quality  of  agricultural  crops,  and 
alteration  of  below -ground 
biogeochemical  cycles  are  causally 
associated  with  exposure  to  ozone,  it 
also  concludes  that  reduced  carbon 
sequestration  in  terrestrial  ecosystems, 
alteration  of  terrestrial  ecosystem  water 
cycling,  and  alteration  of  terrestrial 
community  composition  are  likely  to  be 
causally  associated  with  exposure  to 
ozone. 

(3)  Atmospheric  Deposition 

Wet  and  dry  deposition  of  ambient 
particulate  matter  delivers  a  complex 
mixture  of  metals  ( e.g .,  mercury,  zinc, 
lead,  nickel,  aluminum,  and  cadmium), 
organic  compounds  (e.g.,  polycyclic 
organic  matter,  dioxins,  and  furans)and 
inorganic  compounds  (e.g.,  nitrate, 
sulfate)  to  terrestrial  and  aquatic 
ecosystems.  The  chemical  form  of  the 
compounds  deposited  depends  on  a 
variety  of  factors  including  ambient 
conditions  (e.g.,  temperature,  humidity, 
oxidant  levels)  and  the  sources  of  the 
material.  Chemical  and  physical 
transformations  of  the  compounds  occur 
in  the  atmosphere  as  well  as  the  media 
onto  which  they  deposit.  These 
transformations  in  turn  influence  the 
fate,  bioavailability  and  potential 
toxicity  of  these  compounds. 

Adverse  impacts  to  human  health  and 
the  environment  can  occur  when 
particulate  matter  is  deposited  to  soils, 
water,  and  biota.746  Deposition  of  heavy 
metals  or  other  toxics  may  lead  to  the 
human  ingestion  of  contaminated  fish, 
impairment  of  drinking  water,  damage 
to  terrestrial,  freshwater  and  marine 
ecosystem  components,  and  limits  to 
recreational  uses.  Atmospheric 
deposition  has  been  identified  as  a  key 
component  of  the  environmental  and 
human  health  hazard  posed  by  several 
pollutants  including  mercury,  dioxin 
and  PCBs.747 


745  The  Ozone  ISA  evaluates  the  evidence 
associated  with  different  ozone  related  health  and 
welfare  effects,  assigning  one  of  five  "weight  of 
evidence”  determinations:  causal  relationship, 
likely  to  be  a  causal  relationship,  suggestive  of  a 
causal  relationship,  inadequate  to  infer  a  causal 
relationship,  and  not  likely  to  be  a  causal 
relationship.  For  more  information  on  these  levels 
of  evidence,  please  refer  to  Table  II  of  the  ISA. 

746  U.S.  EPA.  integrated  Science  Assessment  for 
Particulate  Matter  (Final  Report).  U.S. 
Environmental  Protection  Agency,  Washington,  DC, 
EPA/600/R-08/139F,  2009. 

747  U.S.  EPA.  (2000).  Deposition  of  Air  Pollutants 
to  the  Great  Waters:  Third  Report  to  Congress. 
Office  of  Air  Quality  Planning  and  Standards.  EPA- 
453/R-00-0005. 
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The  ecological  effects  of  acidifying 
deposition  and  nutrient  enrichment  are 
detailed  in  the  Integrated  Science 
Assessment  for  Oxides  of  Nitrogen  and 
Sulfur- EcologicalCriteria.748 
Atmospheric  deposition  of  nitrogen  and 
sulfur  contributes  to  acidification, 
altering  biogeochemistry  and  affecting 
animal  and  plant  life  in  terrestrial  and 
aquatic  ecosystems  across  the  United 
States.  The  sensitivity  of  terrestrial  and 
aquatic  ecosystems  to  acidification  from 
nitrogen  and  sulfur  deposition  is 
predominantly  governed  by  geology. 
Prolonged  exposure  to  excess  nitrogen 
and  sulfur  deposition  in  sensitive  areas 
acidifies  lakes,  rivers  and  soils. 

Increased  acidity  in  surface  waters 
creates  inhospitable  conditions  for  biota 
and  affects  the  abundance  and 
biodiversity  of  fishes,  zooplankton  and 
macroinvertebrates  and  ecosystem 
function.  Over  time,  acidifying 
deposition  also  removes  essential 
nutrients  from  forest  soils,  depleting  the 
capacity  of  soils  to  neutralize  future 
acid  loadings  and  negatively  affecting 
forest  sustainability.  Major  effects  in 
forests  include  a  decline  in  sensitive 
tree  species,  such  as  red  spruce  ( Picea 
rubens)  and  sugar  maple  (Acer 
saccharum).  In  addition  to  the  role 
nitrogen  deposition  plays  in 
acidification,  nitrogen  deposition  also 
leads  to  nutrient  enrichment  and  altered 
biogeochemical  cycling.  In  aquatic 
systems  increased  nitrogen  can  alter 
species  assemblages  and  cause 
eutrophication.  In  terrestrial  systems 
nitrogen  loading  can  lead  to  loss  of 
nitrogen -sensitivelichen  species, 
decreased  biodiversity  of  grasslands, 
meadows  and  other  sensitive  habitats, 
and  increased  potential  for  invasive 
species.  For  a  broader  explanation  of  the 
topics  treated  here,  refer  to  the 
description  in  Chapter  8.1 .2.3  of  the 
R1A. 

Building  materials  including  metals, 
stones,  cements,  and  paints  undergo 
natural  weathering  processes  from 
exposure  to  environmental  elements 
(e.g.,  wind,  moisture,  temperature 
fluctuations,  sunlight,  etc.).  Pollution 
can  worsen  and  accelerate  these  effects. 
Deposition  of  PM  is  associated  with 
both  physical  damage  (materials  damage 
effects)  and  impaired  aesthetic  qualities 
(soiling  effects).  Wet  and  dry  deposition 
of  PM  can  physically  affect  materials, 
adding  to  the  effects  of  natural 
weathering  processes,  by  potentially 
promoting  or  accelerating  the  corrosion 


^8  NOx  and  SOx  secondary  ISA^  U.S.  EPA. 
Integrated  Science  Assessment  (ISA)  for  Oxides  of 
Nitrogen  and  Sulfur  Ecological  Criteria  (Final 
Report).  U.S.  Environmental  Protection  Agency, 
Washington,  DC,  EPA/600/R-08/082F,  2008. 


of  metals,  by  degrading  paints  and  by 
deteriorating  building  materials  such  as 
stone,  concrete  and  marble.749  The 
effects  of  PM  are  exacerbated  by  the 
presence  of  acidic  gases  and  can  be 
additive  or  synergistic  due  to  the 
complex  mixture  of  pollutants  in  the  air 
and  surface  characteristics  of  the 
material.  Acidic  deposition  has  been 
shown  to  have  an  effect  on  materials 
including  zinc/galvanized  steel  and 
other  metal,  carbonate  stone  (as 
monuments  and  building  facings),  and 
surface  coatings  (paints).750  The  effects 
on  historic  buildings  and  outdoor  works 
of  art  are  of  particular  concern  because 
of  the  uniqueness  and  irreplaceability  of 
many  of  these  objects. 

(4)  Environmental  Effects  of  Air  Toxics 

Emissions  from  producing, 
transporting  and  combusting  fuel 
contribute  to  ambient  levels  of 
pollutants  that  contribute  to  adverse 
effects  on  vegetation.  Volatile  organic 
compounds,  some  of  which  are 
considered  air  toxics,  have  long  been 
suspected  to  play  a  role  in  vegetation 
damage.751  In  laboratory  experiments,  a 
wide  range  of  tolerance  to  VOCs  has 
been  observed.752  Decreases  in 
harvested  seed  pod  weight  have  been 
reported  for  the  more  sensitive  plants, 
and  some  studies  have  reported  effects 
on  seed  germination,  flowering  and  fruit 
ripening.  Effects  of  individual  VOCs  or 
their  role  in  conjunction  with  other 
stressors  (e.g.,  acidification,  drought, 
temperature  extremes)  have  not  been 
well  studied.  In  a  recent  study  of  a 
mixture  of  VOCs  including  ethanol  and 
toluene  on  herbaceous  plants, 
significant  effects  on  seed  production, 
leaf  water  content  and  photosynthetic 
efficiency  were  reported  for  some  plant 
species.753 


749  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  2009.  integrated  Science  Assessment  for 
Particuiate  Matter  (Final  Report).  EPA-600-R-08- 
139F.  National  Center  for  Environmental 
Assessment — RTP  Division.  December.  Available  on 
the  Internet  at  < http://cfpub.epa.gov/ncea/cfm/ 
record  isplay.  cfm  ?deid =216546>. 

750  Irving,  P.M.,  e.d.  1991.  Acid  Deposition:  State 
of  Science  and  Technology,  Volume  ill,  Terrestrial, 
Materials,  Health,  and  Visibility  Effects,  The  U.S. 
National  Acid  Precipitation  Assessment  Program, 
Chapter  24,  page  24-76. 

751  U.S.  EPA.  (1991).  Effects  of  organic  chemicals 
in  the  atmosphere  on  terrestrial  plants.  EPA/600/3- 
91/001. 

752  Cape  JN,  ID  Leith,  J  Binnie,  J Content,  M 
Donkin,  M  Skewes,  DN  Price  AR  Brown,  AD 
Sharpe.  (2003).  Effects  of  VOCs  on  herbaceous 
plants  in  an  open  -topchamber  experiment. 

Environ.  PoMut.  124:341-343. 

753  Cape  JN,  ID  Leith,  J  Binnie,  J  Content,  M 
Donkin,  M  Skewes,  DN  Price  AR  Brown,  AD 
Sharpe.  (2003).  Effects  of  VOCs  on  herbaceous 
plants  in  an  open  -topchamber  experiment. 

Environ.  PoMut.  124:341-343. 


Research  suggests  an  adverse  impact 
of  vehicle  exhaust  on  plants,  which  has 
in  some  cases  been  attributed  to 
aromatic  compounds  and  in  other  cases 
to  nitrogen  oxides.754  755  756 

C.  Emissions  Inventory  Impacts 

As  described  in  Section  VII,  the 
agencies  conducted  two  analyses  for 
these  rules  using  DOT’S  CAFE  model 
and  EPA’s  MOVES  model,  relative  to 
different  reference  cases  (i.e.,  different 
baselines).  The  agencies  used  EPA’s 
MOVES  model  to  estimate  the  non-GHG 
impacts  for  tractor -trailers(including 
the  engine  that  powers  the  vehicle)  and 
vocational  vehicles  (including  the 
engine  that  powers  the  vehicle).  For 
heavy- dutypickups and  vans,  the 
agencies  performed  separate  analyses 
using  the  CAFE  model  (included  in 
NHTSA’s  “Method  A;’’  See  Section  VI) 
and  the  MOVES  model  (included  in 
EPA’s  “Method  B;”  See  Section  VI)  to 
estimate  non-GHGemissions  from  these 
vehicles.  For  these  methods,  the 
agencies  analyzed  the  impact  of  the 
rules  relative  to  two  different  reference 
cases — flat  and  dynamic.  The  fiat 
baseline  projects  very  little 
improvement  in  new  vehicles  in  the 
absence  of  new  Phase  2  standards.  In 
contrast,  the  dynamic  baseline  projects 
more  significant  improvements  in 
vehicle  fuel  efficiency.  The  agencies 
considered  both  reference  cases.  The 
results  for  all  of  the  regulatory 
alternatives  relative  to  both  reference 
cases,  derived  via  the  same 
methodologies  discussed  in  Section  VII 
of  the  Preamble,  are  presented  in 
Section  X  of  the  Preamble. 

For  brevity,  a  subset  of  these  analyses 
are  presented  in  this  section  and  the 
reader  is  referred  to  both  Chapter  1 1  of 
the  RIA  and  NHTSA’s  FEIS  Chapters  3, 

4  and  5  for  complete  sets  of  these 
analyses,  in  this  section,  Method  A  is 
presented  for  the  final  standards, 
relative  to  both  the  dynamic  baseline 
(Alternative  1b)  and  the  flat  baseline 
(Alternative  la).  Method  B  is  presented 
for  the  final  standards,  relative  only  to 
the  flat  baseline. 

The  following  subsections  summarize 
two  slightly  different  analyses  of  the 
annual  non-GHGemissions  reductions 
expected  from  these  standards.  Section 
VI 1 1.  A. (1)  presents  the  impacts  of  the 


754  Viskari  E-L.  (2000).  Epicuticular  wax  of 
Norway  spruce  needles  as  Indicator  of  traffic 
pollutant  deposition.  Water,  Air,  and  Soil  PolSut. 
121:327-337. 

755  Ugrekhelidze  D,  F  Korte,  G  Kvesitadze.  (1997). 
Uptake  and  transformation  of  benzene  and  toluene 
by  plant  leaves.  Ecotox.  Environ.  Safety  37:24-29. 

756  Kammerbauer  H,  H  Selinger,  R  Rommelt,  A 
Ziegler -Jons, D  Knoppik,  B  Hock.  (1987).  Toxic 
components  of  motor  vehicle  emissions  for  the 
spruce  Picea  abies.  Environ.  Pollut.  48:235-243. 
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final  rules  on  non-GHGemissions  using 
the  analytical  Method  A,  relative  to  two 
different  reference  cases — fiat  and 
dynamic.  Section  Vlil.A.(2)  presents  the 
impacts  of  these  standards,  relative  to 
the  flat  reference  case  only,  using  the 
MOVES  model  for  all  heavy-duty 
vehicle  categories. 

(1 )  impacts  of  the  Final  Rules  Using 
Analysis  Method  A 

(a)  Calendar  Year  Analysis 

(i)  Upstream  Impacts  of  the  Final 
Program 

Increasing  efficiency  in  heavy-duty 
vehicles  will  result  in  reduced  fuel 
demand  and,  therefore,  reductions  in 
the  emissions  associated  with  all 


processes  involved  in  getting  petroleum 
to  the  pump.  Both  Method  A  and 
Method  B  project  these  impacts  for  fuel 
consumed  by  vocational  vehicles  and 
combination  tractor -trailers, using  EPA’s 
MOVES  model.  See  Section  VILA,  for 
the  description  of  this  methodology.  To 
project  these  impacts  for  fuel  consumed 
by  HD  pickups  and  vans,  Method  A 
used  similar  calculations  and  inputs 
applicable  to  the  CAFE  model,  as 
discussed  above  in  Section  VI.  More 
information  on  the  development  of  the 
emission  factors  used  in  this  analysis 
can  be  found  in  Chapter  5  of  the  RIA. 

The  following  two  tables  summarize 
the  projected  upstream  emission 
impacts  of  the  final  program  on  both 
criteria  pollutants  and  air  toxics  from 


the  heavy -dutysector,  relative  to 
Alternative  1b  (dynamic  baseline 
conditions  under  the  No- Action 
Alternative)  and  Alternative  la  (fiat 
baseline  conditions  under  the  No- 
Action  Alternative),  using  analysis 
method  A.  Using  either  No- Action 
Alternative  shows  decreases  in 
upstream  emissions  of  all  criteria 
pollutants,  precursors,  and  air  toxics; 
using  Alternative  la  as  the  reference 
point  attributes  more  of  the  emission 
reduction  to  the  standards.  Note  that  the 
rule  is  projected,  in  all  analyses,  of 
reducing  emissions  of  NOx,  contrary  to 
implications  in  some  of  the  public 
comments  that  fuel  efficiency /GHG 
controls  come  at  the  expense  of 
increased  NOx  emissions. 


Table  VIII— 1 — Annual  Upstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector  in 
Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  1b  Using  Analysis  Method  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

¥  1 

¥4.9 

¥4 

¥18 

¥5 

¥19 

Acetaldehyde  . 

¥3 

¥4.4 

¥14 

¥  15 

¥  16 

¥  16 

Acrolein  . 

¥0.4 

¥4.6 

¥2 

¥16 

¥2 

¥  17 

Benzene  . 

¥23 

¥4.8 

¥88 

¥  16 

¥  105 

¥18 

CO  . 

¥  3,785 

¥4.9 

¥14,714 

¥  17 

¥  17,629 

¥19 

Formaldehyde  . 

¥18 

¥4.9 

¥71 

¥17 

¥86 

¥  19 

NOx  . 

¥9,255 

¥4.9 

¥35,964 

¥17 

¥43,089 

¥  19 

PM2.5  . 

¥975 

¥4.9 

¥  3,850 

¥18 

¥4,618 

¥19 

SOx  . 

¥  5,804 

¥4.9 

¥22,550 

¥  17 

¥27,019 

¥19 

VOC  . 

¥4,419 

¥4.8 

¥14,857 

¥15 

¥17,385 

¥16 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  VI 1 1—2 — Annual  Upstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector  in 
Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  la  Using  Analysis  Method  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

¥  1 

¥5.3 

¥4 

¥20 

¥5 

¥21 

Acetaldehyde  . 

¥4 

¥4.6 

¥15 

¥16 

¥17 

¥  17 

Acrolein  . 

¥0.4 

¥4.9 

¥2 

¥  17 

¥2 

¥  18 

Benzene  . 

¥25 

¥5.1 

¥96 

¥18 

¥115 

¥19 

CO . 

¥4,142 

¥5.4 

¥16,298 

¥19 

¥19,558 

¥20 

Formaldehyde  . 

¥20 

¥5.3 

¥79 

¥19 

¥95 

¥20 

NOx  . 

¥10,124 

¥5.4 

¥39,813 

¥  19 

¥47,779 

¥20 

PM,  5 

¥  1 ,065 

¥5.3 

¥4,258 

¥  19 

¥5,117 

¥21 

SOx  . 

¥  6,349 

¥5.4 

¥24,961 

¥19 

¥  29,958 

¥20 

VOC  . 

¥4,810 

¥5.2 

¥16,218 

¥16 

¥19,004 

¥17 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(ii)  Downstream  Impacts  of  the  Final 
Program 

For  vocational  vehicles  and  tractor- 
trailers,  the  agencies  used  the  MOVES 
model  to  determine  non-GHGemissions 
inventories.  The  improvements  in 
engine  efficiency  and  road  load,  the 
increased  use  of  APUs,  and  VMT 


rebound  were  included  in  the  MOVES 
analysis.  For  NHTSA’s  Method  A 
analysis,  presented  in  this  section,  the 
DOT  CAFE  model  was  used  for  HD 
pickups  and  vans.  Further  information 
about  DOT’S  CAFE  model  is  available  in 
Section  VI.C  and  Chapter  10  of  the  RIA. 
The  following  two  tables  summarize  the 


projected  downstream  emission  impacts 
of  the  final  program  on  both  criteria 
pollutants  and  air  toxics  from  the  heavy- 
duty  sector,  relative  to  Alternative  1b 
and  Alternative  la,  using  analysis 
Method  A.  Using  either  baseline  shows 
a  reduction  in  all  criteria  pollutants  and 
air  toxics— except  for  1,3-Butadiene, 
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and  CY2025  levels  of  acrolein,  which  show  small  increases  in  downstream 

emissions. 

Table  VI 11-3— Annual  Downstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector 
in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  1b  Using  Analysis  Method  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

1 

0.5 

4 

3.6 

4 

3.4 

Acetaldehyde  . 

¥  1 

0.0 

¥16 

¥0.7 

¥  19 

¥0.8 

Acrolein  . 

0.2 

0.0 

¥0.3 

¥0.1 

¥1 

¥0.4 

Benzene  . 

¥  2 

¥0.1 

¥13 

¥  1.2 

¥  13 

¥  1.1 

CO . 

¥  9,045 

¥0.6 

¥34,702 

¥2.8 

¥42,095 

¥3.0 

Formaldehyde  . 

¥21 

¥0.3 

¥96 

¥1.6 

¥119 

¥1.8 

NOx  . 

¥12,082 

¥1.3 

¥53,254 

¥9.1 

¥  65,068 

¥9.9 

PM,5b  . 

¥58 

¥0.2 

¥363 

¥2.0 

¥453 

¥2.2 

SOx  . 

¥201 

¥4.1 

¥851 

¥16 

¥1,028 

¥17 

VOC  . 

¥769 

¥0.8 

¥  3,436 

¥5.3 

¥4,128 

¥5.8 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 
bPM2.5  from  tire  wear  and  brake  wear  are  included. 

Table  VI 11-4— Annual  Downstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector 
IN  CALENDAR  YEARS  2025,  2040  AND  2050— FINAL  PROGRAM  VS.  ALT  la  USING  ANALYSIS  METHOD  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

1 

0.5 

4 

3.7 

4 

3.5 

Acetaldehyde  . 

¥  1 

0.0 

¥14 

¥0.7 

¥  18 

¥0.8 

Acrolein  . 

0.2 

0.0 

¥0.3 

¥0.1 

¥1 

¥0.4 

Benzene  . 

¥2 

¥0.2 

¥13 

¥1.2 

¥14 

¥1.2 

CO . 

¥  8,944 

¥0.6 

¥34,502 

¥2.8 

¥41,880 

¥3.0 

Formaldehyde  . 

¥20 

¥0.3 

¥91 

¥1.6 

¥  113 

¥  1.7 

NOx  . 

¥13,368 

¥  1.5 

¥  60,594 

¥  10.2 

¥  74,206 

¥  11 

PM,5b  . 

¥78 

¥0.2 

¥473 

¥2.6 

¥591 

¥2.9 

SOx  . 

¥219 

¥4.5 

¥941 

¥17 

¥1,138 

¥19 

VOC  . 

¥831 

¥0.8 

¥  3,736 

¥5.8 

¥4,499 

¥6.3 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation 
1b,  please  see  Section  X.A.1. 
bPM2.5  from  tire  wear  and  brake  wear  are  included. 


(iii)  Total  Impacts  of  the  Final  Program 

The  following  two  tables  summarize 
the  projected  upstream  emission 
impacts  of  the  final  program  on  both 


criteria  pollutants  and  air  toxics  from 
the  heavy -dutysector,  relative  to 
Alternative  1b  and  Alternative  la,  using 
analysis  Method  A.  Under  both 
baselines,  Method  A  predicts  a  decrease 


of  the  flat  baseline,  la,  and  dynamic  baseline, 


in  total  emissions  by  calendar  year 
2050,  but  the  amount  attributable  to  the 
standards  is  larger  using  the  flat 
baseline  than  the  dynamic  baseline. 


Table  VIII— 5 — Annual  Total  Impacts  (Upstream  and  Downstream)  of  Criteria  Pollutants  and  Air  Toxics 
From  Heavy-Duty  Sector  in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  1b  Using  Anal¬ 
ysis  Method  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

0.3 

0.1 

0.1 

0.1 

¥0.4 

¥0.3 

Acetaldehyde  . 

¥4 

¥0.1 

¥30 

¥1.3 

¥35 

¥1.4 

Acrolein  . 

¥0.2 

0.0 

¥2 

¥0.7 

¥3 

¥0.9 

Benzene  . 

¥25 

¥1.2 

¥101 

¥6.3 

¥118 

¥6.7 

CO . 

¥12,830 

¥0.9 

¥49,416 

¥3.7 

¥  59,724 

¥4.0 

Formaldehyde  . 

¥39 

¥0.5 

¥167 

¥2.7 

¥205 

¥2.9 

NOx  . 

¥21,337 

¥2.0 

¥89,218 

¥11 

¥108,157 

¥  12 

PM2.5  . 

¥  1 ,033 

¥2.0 

¥4,213 

¥10 

¥5,071 

¥11 

SOx  . 

¥  6,005 

¥4.9 

¥23,401 

¥17 

¥  28,047 

¥19 

VOC  . 

¥5,188 

¥2.7 

¥18,293 

¥11 

¥21,513 

¥12 

Notes: 
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aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

Table  VIII— 6 — Annual  Total  Impacts  (Upstream  and  Downstream)  of  Criteria  Pollutants  and  Air  Toxics 
From  Heavy-Duty  Sector  in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  la  Using  Anal¬ 
ysis  Method  Aa 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

US  short  tons 

%  Change 

1,3-Butadiene  . 

0.2 

0.1 

¥0.2 

¥0.1 

¥  1.0 

¥0.5 

Acetaldehyde  . 

¥  5 

¥0.2 

¥29 

¥  1.3 

¥35 

¥  1.4 

Acrolein  . 

¥0.2 

0.0 

¥2 

¥0.7 

¥3 

¥1.0 

Benzene  . 

¥27 

¥1.4 

¥109 

¥6.8 

¥129 

¥7.2 

CO . 

¥13,086 

¥0.9 

¥50,800 

¥3.8 

¥61,438 

¥4.1 

Formaldehyde  . 

¥40 

¥0.5 

¥  170 

¥2.7 

¥208 

¥2.9 

NOx  . 

¥23,492 

¥2.2 

¥  100,407 

¥  12 

¥  121,985 

¥14 

PM2.5  . 

¥1,143 

¥2.2 

¥4,731 

¥12 

¥  5,708 

¥13 

SOx  . 

¥  6,568 

¥5.3 

¥25,902 

¥19 

¥31,096 

¥20 

VOC  . 

¥5,641 

¥3.0 

¥19,954 

¥12 

¥  23,503 

¥13 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(b)  Model  Year  Lifetime  Analysis 

Table  VII 1—7  shows  the  lifetime  Non- 
GHG  reductions  for  model  years  2018- 
2029  attributable  to  the  standards  using 
Method  A  relative  to  both  No- Action 
Alternatives.  For  NOx,  approximately 

Table  VI 1 1-7 


half  of  the  emission  reductions  are 
downstream  and  half  are  upstream. 
However,  for  PM2.5  and  SOx 
proportionally  more  of  the  emission 
reductions  are  attributable  to  upstream 
emission  reductions  than  to 
downstream  emission  reductions.  A 


similar  pattern  emerges  as  with  single 
calendar  year  snapshots;  more  emission 
reductions  are  attributable  to  the 
standards  using  the  la  baseline  as  the 
reference  point  than  by  using  the  1b 
baseline  as  the  reference  point. 


—Lifetime  Non-GHG  Reductions  Using  Analysis  Method  A— Summary  for  Model  Years  2018- 

2029 

[U.S.  Short  Tons]3 


NOx . 

Downstream  . 

Upstream  . 

PM2.s  . 

Downstream13 

Upstream  . 

SOx  . 

Downstream  . 
Upstream  . 


Final  program 


NO-action  alternative  (baseline) 


1b  (Dynamic) 

la  (Flat) 

494,495 

548,630 

246,509 

276,413 

247,986 

272,217 

27,827 

30,838 

1,437 

1,891 

26,390 

28,947 

159,367 

174,918 

3,849 

4,214 

155,518 

170,704 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 
bPM2.5  from  tire  wear  and  brake  wear  are  included. 


(2)  impacts  of  the  Final  Rules  Using 
Analysis  Method  B 

(a)  Calendar  Year  Analysis 

(i)  Upstream  Impacts  of  the  Final 
Program 

increasing  efficiency  in  heavy-duty 
vehicles  will  result  in  reduced  fuel 
demand  and,  therefore,  reductions  in 
the  emissions  associated  with  all 
processes  involved  in  getting  petroleum 
to  the  pump.  To  project  these  impacts, 
Method  B  estimated  the  impact  of 
reduced  petroleum  volumes  on  the 
extraction  and  transportation  of  crude 


oil  as  well  as  the  production  and 
distribution  of  finished  gasoline  and 
diesel.  For  the  purpose  of  assessing 
domestic-onlyemission  reductions,  it 
was  necessary  to  estimate  the  fraction  of 
fuel  savings  attributable  to  domestic 
finished  gasoline  and  diesel  and,  of  this 
fuel,  what  fraction  is  produced  from 
domestic  crude.  Method  B  estimated  the 
emissions  associated  with  production 
and  distribution  of  gasoline  and  diesel 
from  crude  oil  based  on  emission  factors 
in  the  “Greenhouse  Gases,  Regulated 
Emissions,  and  Energy  used  in 
Transportation5’  model  (GREET) 


developed  by  DOE’s  Argonne  National 
Laboratory,  in  some  cases,  the  GREET 
values  were  modified  or  updated  by  the 
agencies  to  be  consistent  with  the 
National  Emission  inventory  (NEi)and 
emission  factors  from  MOVES.  Method 
B  estimated  the  projected  corresponding 
changes  in  upstream  emissions  using 
the  same  tools  originally  created  for  the 
Renewable  Fuel  Standard  2  (RFS2) 
rulemaking  analysis,757  used  in  the  LD 


757  U.S.  EPA.  Draft  Regulatory  impact  Analysis: 
Changes  to  Renewable  Fuel  Standard  Program. 
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GHG  rulemakings/58  HD  GHG  Phase 
I/59  and  updated  for  the  current 
analysis.  More  information  on  the 
development  of  the  emission  factors 


used  in  this  analysis  can  be  found  in 
Chapter  5  of  the  RIA. 

Table  VI 1 1-8  summarizes  the 
projected  upstream  emission  impacts  of 
the  final  program  on  both  criteria 
pollutants  and  air  toxics  from  the  heavy- 


duty  sector,  relative  to  Alternative  la, 
using  analysis  Method  B.  The 
comparable  estimates  relative  to 
Alternative  1b  are  presented  in  Section 
VIII.C.(I). 


Table  VI 1 1—8 — Annual  Upstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector  in 
CALENDAR  YEARS  2025,  2040  AND  2050— FINAL  PROGRAM  VS.  ALT  la  USING  ANALYSIS  METHOD  Ba 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

1,3-Butadiene  . 

¥  1 

¥4.8 

¥5 

¥19.0 

¥6 

¥20.6 

Acetaldehyde  . 

¥7 

¥3.2 

¥35 

¥  14.5 

¥38 

¥  15.9 

Acrolein  . 

¥  1 

¥3.5 

¥3 

¥15.2 

¥4 

¥16.7 

Benzene  . 

¥30 

¥3.8 

¥143 

¥16.1 

¥166 

¥17.6 

CO . 

¥  3,809 

¥4.8 

¥16,884 

¥18.9 

¥  20,227 

¥20.5 

Formaldehyde  . 

¥20 

¥4.6 

¥90 

¥  18.3 

¥  107 

¥  19.9 

NOx  . 

¥9,314 

¥4.8 

¥41,280 

¥18.9 

¥49,462 

¥20.5 

PM,  5  . 

¥  1 ,037 

¥4.7 

¥4,619 

¥  18.7 

¥  5,520 

¥20.3 

SOx  . 

¥5,828 

¥4.8 

¥25,811 

¥18.9 

¥30,941 

¥20.5 

VOC  . 

¥4,234 

¥3.7 

¥20,010 

¥15.9 

¥  23,240 

¥17.4 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(ii)  Downstream  Impacts  of  the  Final 
Program 

The  final  program  will  impact  the 
downstream  emissions  of  non  -GHG 
pollutants.  These  pollutants  include 
oxides  of  nitrogen  (NOx),  oxides  of 
sulfur  (SOx),  volatile  organic 
compounds  (VOC),  carbon  monoxide 
(CO),  fine  particulate  matter  (PM2.5),  and 
air  toxics.  The  agencies  expect 
reductions  in  downstream  emissions  of 
NOX;  PM2.5,  VOC,  SOx,  CO,  and  air 
toxics.  Much  of  these  estimated  net 
reductions  are  a  result  of  the  agencies’ 
anticipation  of  increased  use  of 
auxiliary  power  units  (APUs)  in 
combination  tractors  during  extended 
idling;  APUs  emit  these  pollutants  at  a 
lower  rate  than  on -roadengines  during 
extended  idle  operation,  with  the 
exception  of  PM 2.5-  As  discussed  in 


Section  HLC.3,  EPA  is  adopting  Phase  1 
and  Phase  2  requirements  to  control 
PM2.5  emissions  from  APUs  installed  in 
new  tractors  and  therefore,  eliminate  the 
unintended  consequence  of  increased 
PM2.5  emissions  from  increased  APU 
use. 

Additional  reductions  in  tailpipe 
emissions  of  NOx  and  CO  and  refueling 
emissions  of  VOC  will  be  achieved 
through  improvements  in  engine 
efficiency  and  reduced  road  load 
(improved  aerodynamics  and  tire  rolling 
resistance),  which  reduces  the  amount 
of  work  required  to  travel  a  given 
distance  and  increases  fuel  economy. 

For  vehicle  types  not  affected  by  road 
load  improvements,  such  as  HD  pickups 
and  vans760,  non-GHGemissions  will 
increase  very  slightly  due  to  VMT 
rebound.  In  addition,  brake  wear  and 
tire  wear  emissions  of  PM2.5  will  also 


increase  very  slightly  due  to  VMT 
rebound.  The  agencies  estimate  that 
downstream  emissions  of  SOx  will  be 
reduced,  because  they  are  roughly 
proportional  to  fuel  consumption. 

For  vocational  vehicles  and  tractor- 
trailers,  the  agencies  used  MOVES  to 
determine  non-GHGemissions  impacts 
of  the  final  rules,  relative  to  the  flat 
baseline  (Alternative  la)  and  the 
dynamic  baseline  (Alternative  1b).  The 
improvements  in  engine  efficiency  and 
road  load,  the  increased  use  of  APUs, 
and  VMT  rebound  were  included  in  the 
MOVES  analysis.  For  this  analysis, 
Method  B  also  used  the  MOVES  model 
for  HD  pickups  and  vans. 

The  downstream  criteria  pollutant 
and  air  toxics  impacts  of  the  final 
program,  relative  to  Alternative  la, 
using  analysis  Method  B,  are  presented 
in  Table  VI 1 1-9. 


Table  VI 11-9— Annual  Downstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector 
in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  la  Using  Analysis  Method  Ba 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

1,3-Butadiene  . 

¥  1 

¥0.2 

¥3 

¥1.5 

¥3 

¥1.8 

Acetaldehyde  . 

¥3 

¥0.1 

¥18 

¥0.8 

¥23 

¥0.9 

Acrolein  . 

¥0.1 

0 

¥1 

¥0.3 

¥1 

¥0.4 

Benzene  . 

¥5 

¥0.2 

¥22 

¥  1.4 

¥26 

¥  1.6 

CO . 

¥  9,445 

¥0.4 

¥35,710 

¥2.4 

¥  43,642 

¥2.7 

Chapters  2  and  3.  May  26,  2009.  Docket  !D:  EPA- 
HG-OAR-2009-0472-01 19. 

758  2017  and  Later  Model  Year  Light-DutyVehicle 
Greenhouse  Gas  Emissions  and  Corporate  Average 
Fuel  Economy  Standards  (77  FR  62623,  October  15, 
2012). 


759  Greenhouse  Gas  Emission  Standards  and  Fuel 
Efficiency  Standards  for  Medium-and  Heavy-Duty 
Engines  and  Vehicles  (76  FR  57106,  September  15, 
2011). 

760  HD  pickups  and  vans  are  subject  to  gram  per 
mile  (distance)  emission  standards,  as  opposed  to 


larger  heavy -dutyvehicles  which  are  certified  to  a 
gram  per  brake  horsepower  (work)  standard. 
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Table  VI 11-9— Annual  Downstream  Impacts  on  Criteria  Pollutants  and  Air  Toxics  From  Heavy-Duty  Sector 
in  Calendar  Years  2025,  2040  and  2050 — Final  Program  vs.  Alt  la  Using  Analysis  Method  B a— Continued 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

Formaldehyde  . 

¥20 

¥0.2 

¥97 

¥1.5 

¥120 

¥1.7 

NOx  . 

¥13,396 

¥1.4 

¥60,681 

¥9.7 

¥  74,362 

¥10.8 

PM,5b  . 

¥73 

¥0.2 

¥462 

¥2.2 

¥580 

¥2.5 

SOx  . 

¥252 

¥4.7 

¥  1,122 

¥  18.5 

¥  1,341 

¥20.1 

VOC  . 

¥1,071 

¥0.8 

¥  5,060 

¥5.9 

¥6,013 

¥6.6 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 
bPM2.5  from  tire  wear  and  brake  wear  are  included. 


As  noted  above,  EPA  is  adopting 
Phase  1  and  Phase  2  requirements  to 
control  PM 2,5  emissions  from  APUs 
installed  in  new  tractors.  In  the  NPRM, 
EPA  projected  an  unintended  increase 
in  downstream  PM 2.5  emissions  because 
engines  powering  APUs  are  currently 
required  to  meet  less  stringent  PM 
standards  (40  CFR  1039.101)  than  on¬ 
road  engines  (40  CFR  86.007-1 1 )  and 


because  the  increase  in  emissions  from 
APUs  more  than  offset  the  reduced 
tailpipe  emissions  from  improved 
engine  efficiency  and  road  load. 
However,  with  the  new  requirements  for 
APUs,  the  final  program  is  projected  to 
lead  to  reduced  downstream  PM 2  5 
emissions  of  462  tons  in  2040  and  580 
tons  in  2050  (Table  VII 1-9).  The  net 
reductions  in  national  PM2.5  emissions 


from  the  requirements  for  APUs  are  927 
tons  and  1,114  tons  in  2040  and  2050, 
respectively  (Table  VI 1 1-10).  See  Section 
ill.C.3  of  the  Preamble  for  additional 
details  on  EPA’s  PM  emission  standards 
for  APUs.  The  development  of  APU 
emission  rates  with  PM  control  is 
documented  in  a  memorandum  to  the 
docket.761 


Table  VI 11-10— Impact  on  PM2.5  Emissions  of  Further  PM25  Control  on  APUs— Final  Program  vs.  Alt  la 

Using  Analysis  Method  B 

[US  Short  Tons]3 


CY 

Baseline  na¬ 
tional  heavy- 
duty  vehicle 
PM2.5  emis¬ 
sions  (tons) 

Final  HD 
phase  2  pro¬ 
gram  national 
PM 2.5  emis¬ 
sions  without 
further  PM 
control  (tons) 

Final  HD 
phase  2  pro¬ 
gram  national 
PM2  5  emis¬ 
sions  with  fur¬ 
ther  PM  con¬ 
trol  (tons) 

Net  impact  on 
national  PM2  5 
emission  with 
further  PM 
control  on 
APUs  (tons) 

2040  . 

2050  . 

20,939 

22,995 

21 ,403 
23,529 

20,476 

22,416 

¥927 

¥1,114 

Note: 

3  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


It  is  worth  noting  that  the  emission 
reductions  shown  in  Table  VIII  —9  are 
not  incremental  to  the  emissions 
reductions  projected  in  the  Phase  1 
rulemaking.  This  is  because,  as 
described  in  Sections  III.D.(1).a  of  the 
Preamble,  the  agencies  have  revised 
their  assumptions  about  the  adoption 
rate  of  APUs.  This  final  rule  assumes 
that  without  the  Phase  2  program  (i.e.. 


in  the  Phase  2  baselines),  the  APU 
adoption  rate  will  be  9  percent  for 
model  years  2010  and  later.  EPA 
conducted  an  analysis  to  estimate  the 
combined  emissions  impacts  of  the 
Phase  1  and  the  Phase  2  programs  for 
NOX)  VOC,  SOx  and  PM2.5  in  calendar 
year  2050  using  MOVES2014a.  The 
results  are  shown  in  Table  VI 11-1 1.  For 
NOx  and  PM2 .5  only,  we  also  estimated 


the  combined  Phase  1  and  Phase  2 
downstream  and  upstream  emissions 
impacts  for  calendar  year  2025,  and 
project  that  the  two  rules  combined  will 
reduce  NOx  by  up  to  55,000  tons  and 
PM2.5  by  up  to  33,000  tons  in  that  year. 
For  additional  details,  see  Chapter  5  of 
the  RIA. 


TABLE  VIII— 1 1— COMBINED  PHASE  1  AND  PHASE  2  ANNUAL  DOWNSTREAM  IMPACTS  ON  CRITERIA  POLLUTANTS  FROM 

Heavy-Duty  Sector  in  Calendar  Year  2050— Final  Program  vs.  Alt  la  Using  Analysis  Method  B 

[US  Short  Torts]3 


CY 

NOx 

VOC 

SOx 

PM2,5  b 

2050  . 

¥  100,878 

¥10,067 

¥  2,249 

¥1,001 

Notes: 


761  U.S.  EPA.  Updates  to  MOVES  for  Emissions  Efficiency  Standards  for  Medium-and  Heavy-Duty  Engines  and  Vehicles — Phase  2  FRM.  Docket  No. 
Analysis  of  Greenhouse  Gas  Emissions  and  Fuel  EPA-HG-OAR-2016,  July  2016. 
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aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  more  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 


result  in  overall  net  reductions  of  NOx,  percent  reductions  from  the  flat 
VOC,  SOx,  CO,  PM2.5,  and  air  toxics  reference  to  the  final  program  for  the 
emissions.  The  results  are  shown  both  heavy -dutysector. 
in  changes  in  absolute  tons  and  in 

Table  VI 1 1-1 2— Annual  Total  Impacts  (Upstream  and  Downstream)  of  Criteria  Pollutants  and  Air  Toxics 
From  Heavy-Duty  Sector  in  Calendar  Years  2025,  2040  and  2050— Final  Program  vs.  Alt  la  Using  Anal¬ 
ysis  Method  Ba 


(iii)  Total  Impacts  of  the  Final  Program 

As  shown  in  Table  VI 1 1—1 2,  EPA 
estimates  that  the  final  program  will 


Pollutant 

CY2025 

CY2040 

CY2050 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

US  short 
tons 

% 

Change 

1,3-Butadiene  . 

¥2 

¥0.5 

¥8 

¥3.7 

¥9 

¥4.1 

Acetaldehyde  . 

¥10 

¥0.3 

¥53 

¥2.0 

¥61 

¥2.1 

Acrolein  . 

¥1 

¥0.1 

¥4 

¥1.3 

¥5 

¥1.3 

Benzene  . 

¥35 

¥  1.1 

¥  165 

¥6.8 

¥192 

¥7.5 

CO . 

¥13,254 

¥0.6 

¥52,594 

¥3.3 

¥  63,869 

¥3.8 

Formaldehyde  . 

¥40 

¥0.5 

¥187 

¥2.7 

¥227 

¥2.9 

NOx  . 

¥22,710 

¥1.9 

¥101,961 

¥12.1 

¥  123,824 

¥13.3 

PM,  5  . . 

¥1,110 

¥1.9 

¥5,081 

¥11.1 

¥6,100 

¥12.1 

SOx  . 

¥  6,080 

¥4.8 

¥26,933 

¥18.9 

¥32,282 

¥20.5 

VOC  . 

¥  5,305 

¥2.2 

¥25,070 

¥11.9 

¥  29,253 

¥13.0 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(b)  Model  Year  Lifetime  Analysis 

In  addition  to  the  annual  non-GHG 
emissions  reductions  expected  from  the 
final  rules,  EPA  estimated  the  combined 
(downstream  and  upstream)  non-GHG 
impacts  for  the  lifetime  of  the  impacted 
vehicles.  Table  VI 1 1-1 3  shows  the  fleet¬ 
wide  reductions  of  NOx,  PM2.5  and  SOx 
from  the  final  program,  relative  to 
Alternative  la,  through  the  lifetime762 
of  heavy -duty  vehicles.  For  the  lifetime 
non-GHGreductions  by  vehicle 
categories,  see  Chapter  5  of  the  Ri  A. 

Table  VIII— 1 3 — Lifetime  Non-GHG 
Reductions  Using  Analysis 
Method  B— Summary  for  Model 
Years  2018-2029 

[U.S.  Short  Tons]3 


No-action  alternative 
(baseline) 

Final  program 

la  (Flat) 

NOx  . 

549,881 

Downstream  . 

277,644 

Upstream  . 

272,237 

PM2.5  . 

32,251 

Downstream b  . 

1,824 

Upstream  . 

30,427 

SOx . 

175,202 

Downstream  . 

4,931 

Upstream  . 

170,272 

Note: 


762  A  lifetime  of  30  years  Is  assumed  In  MOVES. 


aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

bPM2.5  from  tire  wear  and  brake  wear  are 
included. 

D.  Air  Quality  Impacts  of  Non-GHG 
Pollutants 

Changes  in  emissions  of  non-GHG 
pollutants  due  to  these  rules  will  impact 
air  quality.  Information  on  current  air 
quality  and  the  results  of  our  air  quality 
modeling  of  the  projected  impacts  of 
these  rules  are  summarized  in  the 
following  section.  Additional 
information  is  available  in  Chapter  6  of 
the  RIA. 

(1 )  Current  Concentrations  of  Non-GHG 
Pollutants 

Nationally,  levels  of  PM2.5,  ozone, 
NOx,  SOx,  CO  and  air  toxics  are 
declining.763  However,  as  of  April  22, 
2016,  more  than  125  million  people 
lived  in  counties  designated 
nonattainment  for  one  or  more  of  the 
NAAQS,  and  this  figure  does  not 
include  the  people  living  in  areas  with 
a  risk  of  exceeding  a  NAAQS  in  the 
future.764  Many  Americans  continue  to 


763  U.S.  EPA,  2011.  Our  Nation’s  Air:  Status  and 
Trends  through  2010.  EPA-454/R-1 2-001.  February 
2012. Available  at:/?  ttp://www3.  epa .  gov /a  irtren  ds/ 

2  011/, 

764  Data  come  from  Summary  Nonattainment  Area 
Population  Exposure  Report,  current  as  of  April  22, 
2016  at:  https://www3.epa.gov/airquality/greenbk/ 
popexp.html  and  contained  in  Docket  EPA-HG- 
OAR-2014-0827. 


be  exposed  to  ambient  concentrations  of 
air  toxics  at  levels  which  have  the 
potential  to  cause  adverse  health 
effects.765  In  addition,  populations  who 
live,  work,  or  attend  school  near  major 
roads  experience  elevated  exposure 
concentrations  to  a  wide  range  of  air 
pollutants.766 

(a)  Particulate  Matter 

There  are  two  primary  NAAQS  for 
PM2.5:  An  annual  standard  (12.0 
micrograms  per  cubic  meter  (mg/m3))  set 
in  2012  and  a  24-hourstandard  (35mg/ 
m3)set  in  2006,  and  two  secondary 
NAAQS  for  PM25:  An  annual  standard 
(15.0ng/m3)set  in  1997  and  a  24-hour 
standard  (35rrp/m3)  set  in  2006. 

There  are  many  areas  of  the  country 
that  are  currently  in  nonattainment  for 
the  annual  and  24 -hourprimary  PM25 
NAAQS.  In  2005  the  EPA  designated  39 
nonattainment  areas  for  the  1997  PM2.5 
NAAQS.767  As  of  April  22,  2016,  more 
than  23  million  people  lived  in  the  7 
areas  that  are  still  designated  as 
nonattainment  for  the  1997  annual 
PM2.5  NAAQS.  These  PM2  5 


765  U.S.  EPA.  (2015)  Summary  of  Results  for  the 
2011  National -Scale Assessment,  https:// 
www3  .epa.  gov/sites/production/files/2  015-12/ 
doc  umen  is/ 201 1-nata-sum  mary-resuits.  p  df. 

766  Health  Effects  Institute  Panel  on  the  Health 
Effects  of  Traffic- Related  Air  Pollution.  (2010) 
Traffic -related air  pollution:  A  critical  review  of  the 
literature  on  emissions,  exposure,  and  health 
effects.  HEI  Special  Report  17.  Available  at  http:// 
www.  hea  ltheffects.org] . 

767  70  FR  19844  (April  14,  2005). 
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nonattainment  areas  are  comprised  of  33 
full  or  partial  counties.  In  December 
2014  EPA  designated  14  nonattainment 
areas  for  the  2012  annual  PM2s 
NAAGS.768  In  March  2015,  EPA 
changed  the  initial  designation  from 
nonattainment  to  unclassifiable/ 
attainment  for  four  areas  based  on  the 
availability  of  complete,  certified  2014 
air  quality  data  showing  these  areas  met 
the  2012  annual  PM25  NAAGS.  The 
EPA  also  changed  the  initial  2012 
annual  PM2.5  NAAQS  designation  from 
nonattainment  to  unclassifiable  for  the 
Louisville,  indiana-Kentuckyarea. 769 
As  of  April  22,  2016,  9  of  these  areas 
remain  designated  as  nonattainment, 
and  they  are  composed  of  20  full  or 
partial  counties  with  a  population  of 
over  23  million.  On  November  13,  2009 
and  February  3,  201 1 ,  the  EPA 
designated  32  nonattainment  areas  for 
the  2006  24-hourPM2.5  NAAGS.770  As 
of  April  22,2016,  16  of  these  areas 
remain  designated  as  nonattainment  for 
the  2006  24-hourPM2  5  NAAGS,  and 
they  are  composed  of  46  full  or  partial 
counties  with  a  population  of  over  32 
million,  in  total,  there  are  currently  24 
PM2.5  nonattainment  areas  with  a 
population  of  more  than  39  million 
people.771 

The  EPA  has  already  adopted  many 
mobile  source  emission  control 
programs  that  are  expected  to  reduce 
ambient  PM  concentrations.  As  a  result 
of  these  and  other  federal,  state  and 
local  programs,  the  number  of  areas  that 
fail  to  meet  the  PM25  NAAGS  in  the 
future  is  expected  to  decrease.  However, 
even  with  the  implementation  of  all 
current  state  and  federal  regulations, 
there  are  projected  to  be  counties 
violating  the  PM2  5  NAAGS  well  into  the 
future.  States  will  need  to  meet  the  2006 
24-hourstandards  in  the  2015-2019 
timeframe  and  the  2012  primary  annual 
standard  in  the  2021-2025  timeframe. 
The  emission  reductions  and 
improvements  in  ambient  PM2  5 
concentrations  from  this  action,  which 
will  take  effect  as  early  as  model  year 
2018,  will  be  helpful  to  states  as  they 


768  EPA  2014.  Fact  Sheet:  Final  Area  Designations 
for  the  Annua!  Fine  Particle  Standard,  https:// 
www3.epa.gov/pm  designations/201 2standards/ 

fin  al/201 41 21 8fs.pdf. 

769  https://www3. epa .gov/pm designations/ 

20 1 2sta  n  dards/fina  i/201 5033 Ifs.pd  f. 

770  74  FR  58688  (November  13,  2009)  and  76  FR 
6056  (February  3,  2011). 

771  The  39  million  total  is  calculated  by  summing, 
without  double  counting,  the  1997,  2006  and  2012 
PM2.5  nonattainment  populations  contained  in  the 
Summary  Nonattainment  Area  Population  Exposure 
repo rt  ( https://www3.epa.gov/airquality/greenbk/ 
popexp.html).  If  there  Isa  population  associated 
with  more  than  one  of  the  1997,  2006  and  2012 
nonattainment  areas,  and  they  are  not  the  same, 
then  the  larger  of  the  populations  is  included  in  the 
sum. 


work  to  attain  and  maintain  the  PM2.s 
NAAQS.772  The  standards  can  assist 
areas  with  attainment  dates  in  2018  and 
beyond  in  attaining  the  NAAQS  as 
expeditiously  as  practicable  and  may 
relieve  areas  with  already  stringent  local 
regulations  from  some  of  the  burden 
associated  with  adopting  additional 
local  controls. 

(b)  Ozone 

The  primary  and  secondary  NAAGS 
for  ozone  are  8-hourstandards  with  a 
level  of  0.07  ppm.  The  most  recent 
revision  to  the  ozone  standards  was  in 
2015;  the  previous  8- hourozone 
primary  standard,  set  in  2008,  had  a 
level  of  0.075  ppm.  Final  nonattainment 
designations  for  the  2008  ozone 
standard  were  issued  on  April  30,  2012, 
and  May  31 , 2012. 773  As  of  April  22, 
2016,  there  were  44  ozone 
nonattainment  areas  for  the  2008  ozone 
NAAQS,  composed  of  216  full  or  partial 
counties,  with  a  population  of  more 
than  120  million.  In  addition,  EPA  plans 
to  finalize  nonattainment  areas  for  the 
2015  ozone  NAAGS  in  October  2017. 

States  with  ozone  nonattainment 
areas  are  required  to  take  action  to  bring 
those  areas  into  attainment.  The 
attainment  date  assigned  to  an  ozone 
nonattainment  area  is  based  on  the 
area’s  classification.  The  attainment 
dates  for  areas  designated 
nonattainment  for  the  2008  8- hour 
ozone  NAAGS  are  in  the  2015  to  2032 
timeframe,  depending  on  the  severity  of 
the  problem  in  each  area. 

Nonattainment  area  attainment  dates 
associated  with  areas  designated  for  the 
2015  NAAGS  will  be  in  the  2020-2037 
timeframe,  depending  on  the  severity  of 
the  problem  in  each  area.774 

EPA  has  already  adopted  many 
emission  control  programs  that  are 
expected  to  reduce  ambient  ozone 
levels.  As  a  result  of  these  and  other 
federal,  state  and  local  programs,  8- hour 
ozone  levels  are  expected  to  improve  in 
the  future.  However,  even  with  the 
implementation  of  all  current  state  and 
federal  regulations,  there  are  projected 
to  be  counties  violating  the  ozone 
NAAGS  well  into  the  future.  The 
emission  reductions  from  this  action, 
which  will  take  effect  as  early  as  model 
year  2018,  will  be  helpful  to  states  as 
they  work  to  attain  and  maintain  the 
ozone  NAAGS.775  The  standards  can 
assist  areas  with  attainment  dates  in 


772  The  final  Phase  2  trailer  standards  and  PM 
controls  for  APUs  begin  with  model  year  2018. 

773  77  FR  30088  (May  21,  2012)  and  77  FR  34221 
(June  11,  2012). 

774  https://www3.epa.gov/ozone-poiiution/201 5- 
ozone-naaqs-timelines. 

775  The  final  Phase  2  trailer  standards  begin  with 
model  year  2018. 


2018  and  beyond  in  attaining  the 
NAAQS  as  expeditiously  as  practicable 
and  may  relieve  areas  with  already 
stringent  local  regulations  from  some  of 
the  burden  associated  with  adopting 
additional  local  controls. 

(c)  Nitrogen  Dioxide 

The  EPA  most  recently  completed  a 
review  of  the  primary  NAAGS  for  N02 
in  January  2010.  There  are  two  primary 
NAAGS  for  N02:  An  annual  standard 
(53  ppb)and  a  1  -hourstandard  (100 
ppb).  The  EPA  promulgated  area 
designations  in  the  Federal  Register  on 
February  17,  2012.  In  this  initial  round 
of  designations,  all  areas  of  the  country 
were  designated  as  1 ‘unclassifiable/ 
attainment”  for  the  2010  N02  NAAGS 
based  on  data  from  the  existing  air 
quality  monitoring  network.  The  EPA 
and  state  agencies  are  working  to 
establish  an  expanded  network  of  N02 
monitors,  expected  to  be  deployed  in 
the  2014-2017  time  frame.  Once  three 
years  of  air  quality  data  have  been 
collected  from  the  expanded  network, 
the  EPA  will  be  able  to  evaluate  N02  air 
quality  in  additional  locations.776  777 

(d)  Sulfur  Dioxide 

The  EPA  most  recently  completed  a 
review  of  the  primary  S02  NAAQS  in 
June  2010.  The  current  primary  NAAGS 
for  S02  is  a  1  -  hourstandard  of  75  ppb. 
The  EPA  finalized  the  initial  area 
designations  for  29  nonattainment  areas 
in  16  states  in  a  notice  published  in  the 
Federal  Register  on  August  5,  2013.  In 
this  first  round  of  designations,  EPA 
only  designated  nonattainment  areas 
that  were  violating  the  standard  based 
on  existing  air  quality  monitoring  data 
provided  by  the  states.  The  agency  did 
not  have  sufficient  information  to 
designate  any  area  as  “attainment”  or 
make  final  decisions  about  areas  for 
which  additional  modeling  or 
monitoring  is  needed  (78  FR  47191, 
August  5,  2013).  On  March  2,  2015,  the 
U.S.  District  Court  for  the  Northern 
District  of  California  accepted,  as  an 
enforceable  order,  an  agreement 
between  the  EPA  and  Sierra  Club  and 
Natural  Resources  Defense  Council  to 
resolve  litigation  concerning  the 
deadline  for  completing  designations.778 
The  court’s  order  directs  the  EPA  to 
complete  designations  for  all  remaining 


776  U.S.  EPA.  (2012).  Fact  Sheet— Air  Quality 
Designations  for  the  2010  Primary  Nitrogen  Dioxide 
(N02)  National  Ambient  Air  Quality  Standards. 
http  ://www3.  epa.  gov/airquatity/nitrogenoxides/ 
designations/pd  fs/201 201 20FS.pdf. 

777  U.S.  Environmental  Protection  Agency  (2013). 
Revision  to  Ambient  Nitrogen  Dioxide  Monitoring 
Requirements.  March  7,  2013.  http://www3.epa.gov/ 
airquality/n  itrogenoxides/pdfs/2013030 7fr.  pdf. 

778  Sierra  Club  v.  McCarthy ,  No.  3-13-cv-3953 
(Si)  (N.D.  Cal.  Mar.  2,  2015). 
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areas  in  the  country  in  up  to  three 
additional  rounds:  The  first  round  by 
July  2,  2016,  the  second  round  by 
December  31, 2017,  and  the  final  round 
by  December  31, 2020. 

(e)  Carbon  Monoxide 

There  are  two  primary  NAAQS  for 
CO:  An  8-hourstandard  (9  ppm)  and  a 
1  -hourstandard  (35  ppm).  The  primary 
NAAQS  for  CO  were  retained  in  August 
201 1 .  There  are  currently  no  CO 
nonattainment  areas;  as  of  September 
27,  2010,  all  CO  nonattainment  areas 
have  been  redesignated  to  attainment. 

The  past  designations  were  based  on 
the  existing  community- wide 
monitoring  network.  EPA  is  making 
changes  to  the  ambient  air  monitoring 
requirements  for  CO.  The  new 
requirements  are  expected  to  result  in 
approximately  52  CO  monitors 
operating  near  roads  within  52  urban 
areas  by  January  201 5  (76  FR  54294, 
August  31, 2011). 

(f)  Diesel  Exhaust  PM 

Because  DPM  is  part  of  overall 
ambient  PM  and  cannot  be  easily 
distinguished  from  overall  PM,  we  do 
not  have  direct  measurements  of  DPM 
in  the  ambient  air.  DPM  concentrations 
are  estimated  using  ambient  air  quality 
modeling  based  on  DPM  emission 
inventories.  DPM  emission  inventories 
are  computed  as  the  exhaust  PM 
emissions  from  mobile  sources 
combusting  diesel  or  residual  oil  fuel. 
DPM  concentrations  were  recently 
estimated  as  part  of  the  201 1  NAT  A. 779 
Areas  with  high  concentrations  are 
clustered  in  the  Northeast,  Great  Lake 
States,  California,  and  the  Gulf  Coast 
States  and  are  also  distributed 
throughout  the  rest  of  the  U.S.  The 
median  DPM  concentration  calculated 
nationwide  is0.76mg/m3.  Half  of  the 
DPM  can  be  attributed  to  heavy-duty 
diesel  vehicles. 

(g)  Air  Toxics 

The  most  recent  available  data 
indicate  that  the  majority  of  Americans 
continue  to  be  exposed  to  ambient 
concentrations  of  air  toxics  at  levels 
which  have  the  potential  to  cause 
adverse  health  effects.  The  levels  of  air 
toxics  to  which  people  are  exposed  vary 
depending  on  where  people  live  and 
work  and  the  kinds  of  activities  in 
which  they  engage,  as  discussed  in 
detail  in  EPA’s  most  recent  Mobile 


779  U.S.  EPA  (2015)  2011  National -ScaleAir 
Toxics  Assessment,  https://www3.epa.gov/national- 
air-toxics-assessmen  t/201 1-nata-assessmen  t- 
resultsttem  issions. 


Source  Air  Toxics  Rule.780  According  to 
the  National  Air  Toxic  Assessment 
(NAT A)  for  2011,  mobile  sources  were 
responsible  for  50  percent  of  outdoor 
anthropogenic  toxic  emissions  and  were 
the  largest  contributor  to  cancer  and 
noncancer  risk  from  directly  emitted 
pollutants.781  782  Mobile  sources  are  also 
large  contributors  to  precursor 
emissions  which  react  to  form  air  toxics. 
Formaldehyde  is  the  largest  contributor 
to  cancer  risk  of  all  71  pollutants 
quantitatively  assessed  in  the  201 1 
NATA.  Mobile  sources  were  responsible 
for  more  than  25  percent  of  primary 
anthropogenic  emissions  of  this 
pollutant  in  2011  and  are  major 
contributors  to  formaldehyde  precursor 
emissions.  Benzene  is  also  a  large 
contributor  to  cancer  risk,  and  mobile 
sources  account  for  almost  80  percent  of 
ambient  exposure.  Over  the  years,  EPA 
has  implemented  a  number  of  mobile 
source  and  fuel  controls  which  have 
resulted  in  VOC  reductions,  which  also 
reduced  formaldehyde,  benzene  and 
other  air  toxic  emissions. 

(2)  impacts  of  the  Rule  on  Projected  Air 
Quality 

Along  with  reducing  GHGs,  the  Phase 
2  standards  also  have  an  impact  on  non- 
GHG,  criteria  and  air  toxic  pollutant, 
emissions.  As  shown  above  in  Section 
V II I.C,  the  standards  will  impact 
exhaust  emissions  of  these  pollutants 
from  vehicles  and  will  also  impact 
emissions  that  occur  during  the  refining 
and  distribution  of  fuel  (upstream 
sources).  Reductions  in  emissions  of 
NOx,  VOC,  PM2.5  and  air  toxics 
expected  as  a  result  of  the  Phase  2 
standards  will  lead  to  improvements  in 
air  quality,  specifically  decreases  in 
ambient  concentrations  of  PM25,  ozone, 
N02  and  air  toxics,  as  well  as  better 
visibility  and  reduced  deposition. 

Emissions  and  air  quality  modeling 
decisions  are  made  early  in  the 
analytical  process  because  of  the  time 
and  resources  associated  with  full-scale 
photochemical  air  quality  modeling.  As 
a  result,  the  inventories  used  in  the  air 
quality  modeling  and  the  benefits 
modeling  are  different  from  the  final 
emissions  inventories  presented  in 


780  U.S.  Environmental  Protection  Agency  (2007). 
Control  of  Hazardous  Air  Pollutants  from  Mobile 
Sources;  Final  Rule.  72  FR  8434,  February  26,  2007. 

781  U.S.  EPA.  (2015)  201 1  NATA:  Assessment 
Resu I ts.  https://www3.epa. gov/national-air-toxics- 
assessm  ent/2011-na  ta-assessmen  t-resuits. 

782  NATA  also  includes  estimates  of  risk 
attributable  to  background  concentrations,  which 
includes  contributions  from  long-rangetransport, 
persistent  air  toxics,  and  natural  sources;  as  well  as 
secondary  concentrations,  where  toxics  are  formed 
via  secondary  formation.  Mobile  sources 
substantially  contributeto  long-rangetransport  and 
secondarily  formed  air  toxics. 


Section  VIII. C.  The  air  quality 
inventories  and  the  final  inventories  are 
consistent  in  many  ways,  but  there  are 
some  important  differences.  For 
example,  in  this  final  rulemaking,  EPA 
is  adopting  Phase  1  and  Phase  2 
requirements  to  control  PM2  5  emissions 
from  APUs  installed  in  new  tractors,  so 
we  do  not  expect  increases  in 
downstream  PM2  5  emissions  from  the 
Phase  2  program;  however,  the  air 
quality  inventories  do  not  reflect  these 
requirements  and  therefore  show 
increases  in  downstream  PM2  5 
emissions.  Chapter  5  of  the  RIA  has 
more  detail  on  the  differences  between 
the  air  quality  and  final  inventories.  The 
results  of  our  air  quality  modeling  of  the 
criteria  pollutant  and  air  toxics  impacts 
of  the  Phase  2  standards  are 
summarized  in  the  RIA  and  presented  in 
more  detail  in  Appendix  6A  to  the  RIA. 

IX.  Economic  and  Other  Impacts 

This  section  presents  the  costs, 
benefits  and  other  economic  impacts  of 
the  Phase  2  standards,  it  is  important  to 
note  that  NHTSA’s  fuel  consumption 
standards  and  EPA’s  GHG  standards 
will  both  be  in  effect,  and  each  will  lead 
to  average  fuel  efficiency  increases  and 
GHG  emission  reductions. 

The  net  benefits  of  the  Phase  2 
standards  consist  of  the  effects  of  the 
program  on: 

•  vehicle  program  costs  (costs  of 
complying  with  the  vehicle  C02  and 
fuel  consumption  standards) 

•  changes  in  fuel  expenditures 
associated  with  reduced  fuel  use 
resulting  from  more  efficient  vehicles 
and  increased  fuel  use  associated  with 
the  “rebound”  effect,  both  of  which 
result  from  the  program 

•  economic  value  of  reductions  in 
GHGs 

•  economic  value  of  reductions  in  non- 
GHG  pollutants 

•  costs  associated  with  increases  in 
noise,  congestion,  and  crashes 
resulting  from  increased  vehicle  use 

•  savings  in  drivers5  time  from  less 
frequent  refueling 

•  benefits  of  increased  vehicle  use 
associated  with  the  “rebound”  effect 

•  economic  value  of  improvements  in 
U.S.  energy  security 

The  benefits  and  costs  of  these  rules 
are  analyzed  using  3  percent  and  7 
percent  discount  rates,  consistent  with 
current  OMB  guidance.783  These  rates 


783  The  range  of  Social  Cost  of  Carbon  (SC-C02) 
values  uses  several  discount  rates  because  the 
literature  shows  that  theSC-C02  is  quite  sensitive 
to  assumptions  about  the  discount  rate,  and  because 
no  consensus  exists  on  the  appropriate  rate  to  use 
in  an  intergenerational  context  (where  costs  and 
benefits  are  incurred  by  different  generations).  Refer 
to  Section  IX.F.1  for  more  information. 
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are  intended  to  represent  consumers’ 
preference  for  current  over  future 
consumption  (3  percent),  and  the  real 
rate  of  return  on  private  investment  (7 
percent)  which  indicates  the 
opportunity  cost  of  capital.  However, 
neither  of  these  rates  necessarily 
represents  the  discount  rate  that 
individual  decision -makersuse. 

The  program  may  also  have  other 
economic  effects  that  are  not  included 
here.  As  discussed  in  Sections  III 
through  VI  of  this  Preamble  and  in 
Chapter  2  of  the  Ri  A,  the  technology 
cost  estimates  developed  here  take  into 
account  the  costs  to  hold  other  vehicle 
attributes,  such  assize  and  performance, 
constant.  With  these  assumptions,  and 
because  welfare  losses  represent 
monetary  estimates  of  how  much  buyers 
would  have  to  be  compensated  to  be 
made  as  well  off  as  they  would  have 
been  in  the  absence  of  this  regulation,784 
price  increases  for  new  vehicles 
measure  the  welfare  losses  to  the 
vehicle  buyers.785  If  the  full  technology 
cost  gets  passed  along  to  the  buyer  as  an 
increase  in  price,  the  technology  cost 
thus  measures  the  primary  welfare  loss 
of  the  standards,  including  impacts  on 
buyers,  increasing  fuel  efficiency  would 
have  to  lead  to  other  changes  in  the 
vehicles  that  buyers  find  undesirable  for 
there  to  be  additional  welfare  losses  that 
are  not  included  in  the  technology  costs. 

As  the  2012-2016  and  2017-2025 
light-dutyGHG/CAFE  rules  discussed,  if 
other  vehicle  attributes  are  not  held 
constant,  then  the  technology  cost 
estimates  do  not  capture  the  losses  to 
vehicle  buyers  associated  with  these 
changes.786  The  light-dutyrulesaiso 


784  This  approach  describes  the  economic  concept 
of  compensating  variation,  a  payment  of  money 
after  a  change  that  would  make  a  consumer  as  well 
off  after  the  change  as  before  it.  A  related  concept, 
equivalent  variation,  estimates  the  income  change 
that  would  be  an  alternative  to  the  change  taking 
place.  The  difference  between  them  is  whether  the 
consumer’s  point  of  reference  is  her  welfare  before 
the  change  (compensating  variation)  or  after  the 
change  (equivalent  variation).  In  practice,  these  two 
measures  are  typically  very  close  together. 

785  Indeed,  it  is  likely  to  bean  overestimate  of  the 
loss  to  the  consumer,  because  the  buyer  has  choices 
other  than  buying  the  same  vehicle  with  a  higher 
price;  she  could  choose  a  different  vehicle,  or 
decide  not  to  buy  a  new  vehicle.  The  buyer  would 
choose  one  of  those  options  only  if  the  alternative 
involves  less  loss  than  paying  the  higher  price. 

Thus,  the  increase  in  price  that  the  buyer  faces 
would  be  the  upper  bound  of  loss  of  consumer 
welfare,  u  n  less  there  are  other  changes  to  the 
vehicle  due  to  the  fuel  efficiency  improvements  that 
make  the  vehicle  less  desirable  to  consumers. 

786  Environmental  Protection  Agency  and 
Department  of  Transportation,  11  Light -Duty  Vehicle 
Greenhouse  Gas  Emission  Standards  and  Corporate 
Average  Fuel  Economy  Standards;  Final  Rule,”  75 
FR  25324,  May  7,  2010,  especially  Sections  ill.H.1 
(25510-25513)  and  IV.G.6  (25651-25657); 
Environmental  Protection  Agency  and  Department 
of  Transportation,  ”2017  and  Later  Model  Year 
Light-DutyVehicle  Greenhouse  Gas  Emissions  and 


discussed  other  potential  issues  that 
could  affect  the  calculation  of  the 
welfare  impacts  of  these  types  of 
changes,  such  as  aspects  of  buyers’ 
behavior  that  might  affect  the  demand 
for  technology  investments,  uncertainty 
in  buyers’  investment  horizons,  and  the 
rate  at  which  truck  owner’s  trade  off 
higher  vehicle  purchase  price  against 
future  fuel  savings. 

Where  possible,  we  identify  the 
uncertain  aspects  of  these  economic 
impacts  and  attempt  to  quantify  them 
{e.g.,  sensitivity  ranges  associated  with 
quantified  and  monetized  GHG  impacts; 
range  of  dollar- per -ton/alues  to 
monetize  non-GHGhealth  benefits; 
uncertainty  with  respect  to  learning  and 
markups).  The  agencies  have  examined 
the  sensitivity  of  oil  prices  on  fuel 
expenditures;  results  of  this  sensitivity 
analysis  can  be  found  in  Chapter  8  of 
the  R1A.  NHTSA’s  EIS  also  characterizes 
the  uncertainty  in  economic  impacts 
associated  with  the  HD  national 
program.  For  other  impacts,  however, 
there  is  inadequate  information  to 
inform  a  thorough,  quantitative 
assessment  of  uncertainty.  EPA  and 
NHTSA  continue  to  work  toward 
developing  a  comprehensive  strategy  for 
characterizing  the  aggregate  impact  of 
uncertainty  in  key  elements  of  its 
analyses  and  we  will  continue  to  work 
to  refine  these  uncertainty  analyses  in 
the  future  as  time  and  resources  permit. 

This  and  other  sections  of  the 
Preamble  address  Section  317  of  the 
Clean  Air  Act  on  economic  analysis. 
Section  IX. L  addresses  Section  321  of 
the  Clean  Air  Act  on  employment 
analysis.  The  total  monetized  benefits 
and  costs  of  the  program  are 
summarized  in  Section  1X.K  for  the  final 
program  and  in  Section  X  for  all 
alternatives. 

The  agencies  sought  comment  on 
numerous  aspects  of  the  analyses 
presented  in  this  section,  such  as  the 
potential  omissions  of  costs  or  benefits, 
additional  impacts  of  the  standards  on 
vehicle  attributes  and  performance,  and 
the  quantification  of  uncertainty. 
Responses  to  comments  on  specific 
aspects  of  the  analysis  are  addressed  as 
appropriate  in  the  relevant  sections 
below,  and  in  Sections  III  through  VI  of 
this  Preamble  as  they  relate  to  certain 
technologies.  Further  detail  can  be 
found  in  Section  1 1  of  the  RTC. 

A.  Conceptual  Framework 

The  HD  Phase  2  standards  will 
implement  both  the  2007  Energy 

Corporate  Average  Fuei  Economy  Standards;  Final 
Rule,”  77  FR  62624,  October  15,  2012,  especially 
Sections  ill. H.1  (62913-62919) and  !V.G.5.a  (63102- 
63104). 


independence  and  Security  Act 
requirement  that  NHTSA  establish  fuel 
efficiency  standards  for  medium -and 
heavy -dutyvehicles  and  the  Clean  Air 
Act  requirement  that  EPA  adopt 
technology -basedstandards  to  control 
pollutant  emissions  from  motor  vehicles 
and  engines  contributing  to  air  pollution 
that  endangers  public  health  and 
welfare.  NHTSA’s  statutory  mandate  is 
intended  to  further  the  agency’s  long¬ 
standing  goals  of  reducing  U.S. 
consumption  and  imports  of  petroleum 
energy  to  improve  the  nation’s  energy 
security. 

From  an  economics  perspective, 
government  actions  to  improve  our 
nation’s  energy  security  and  to  protect 
our  nation  from  the  potential  threats  of 
climate  change  address  “externalities,” 
or  economic  consequences  of  decisions 
by  individuals  and  businesses  that 
extend  beyond  those  who  make  these 
decisions.  For  example,  users  of 
transportation  fuels  increase  the  entire 
U.S.  economy’s  risk  of  having  to  make 
costly  adjustments  due  to  rapid 
increases  in  oil  prices,  but  these  users 
generally  do  not  consider  such  costs 
when  they  decide  to  consume  more  fuel. 

Similarly,  consuming  transportation 
fuel  also  increases  emissions  of 
greenhouse  gases  and  other  more 
localized  air  pollutants  that  occur  when 
fuel  is  refined,  distributed,  and 
consumed.  Some  of  these  emissions 
increase  the  likelihood  and  severity  of 
potential  climate- relatedeconomic 
damages,  and  others  cause  economic 
damages  by  adversely  affecting  human 
health.  The  need  to  address  these 
external  costs  and  other  adverse  effects 
provides  a  well  -establishedeconomic 
rationale  that  supports  the  statutory 
direction  given  to  government  agencies 
to  establish  regulatory  programs  that 
reduce  the  magnitude  of  these  adverse 
effects  at  reasonable  costs. 

The  Phase  2  standards  will  require 
manufacturersof  new  heavy-duty 
vehicles,  including  trailers  (HDVs),  to 
improve  the  fuel  efficiency  of  the 
products  that  they  produce.  As  HDV 
users  purchase  and  operate  these  new 
vehicles,  they  will  consume 
significantly  less  fuel,  in  turn  reducing 
U.S.  petroleum  consumption  and 
imports  as  well  as  emissions  of  GHGs 
and  other  air  pollutants.  Thus,  as  a 
consequence  of  the  agencies’  efforts  to 
meet  our  statutory  obligations  to 
improve  U.S.  energy  security  and  EPA’s 
obligation  to  issue  standards  “to 
regulate  emissions  of  the  deleterious 
pollutant .  .  .  from  motor  vehicles”  that 
endangers  public  health  and  welfare,787 


787  State  of  Massachusetts  v .  EPA,  549  U.S.  at 
533. 
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the  fuel  efficiency  and  GHG  emission 
standards  will  also  reduce  HDV 
operators’  outlays  for  fuel  purchases. 
These  fuel  savings  are  one  measure  of 
the  final  rule’s  effectiveness  in 
promoting  N HTS A ’s  statutory  goal  of 
conserving  energy,  as  well  as  EPA’s 
obligation  under  section  202(a)(1)  and 
(2)  of  the  Clean  Air  Act  to  assess  the  cost 
of  standards.  Although  these  savings  are 
not  the  agencies’  primary  motivation  for 
adopting  higher  fuel  efficiency 
standards,  these  substantial  fuel  savings 
represent  significant  additional 
economic  benefits  of  these  rules. 

Potential  savings  in  fuel  costs  appear 
to  offer  HDV  buyer’s  strong  incentives  to 
pay  higher  prices  for  vehicles  that 
feature  technology  or  equipment  that 
reduces  fuel  consumption.  These 
potential  savings  also  appear  to  offer 
HDV  manufacturerssimilarly  strong 
incentives  to  produce  more  fuel  - 
efficient  vehicles.  Economic  theory 
suggests  that  interactions  between 
vehicle  buyers  and  sellers  in  a  normally- 
functioning  competitive  market  would 
lead  HDV  manufacturers  to  incorporate 
all  technologies  that  contribute  to  lower 
net  costs  into  the  vehicles  they  offer, 
and  buyers  to  purchase  them  willingly. 
Nevertheless,  many  readily  available 
technologies  that  appear  to  offer  cost- 
effective  increases  in  HDV  fuel 
efficiency  (when  evaluated  over  their 
expected  lifetimes  using  conventional 
discount  rates)  have  not  been  widely 
adopted,  despite  their  potential  to  repay 
buyers’  initial  investments  rapidly. 

This  economic  situation  is  commonly 
known  as  the  “energy  efficiency  gap’’  or 
“energy  paradox.’’  This  situation  is 
perhaps  more  challenging  to  understand 
with  respect  to  the  heavy -dutysec tor 
versus  the  light-dutyvehicle  sector. 
Unlike  light-dutyvehicles — which  are 
purchased  and  used  mainly  by 
individuals  and  households — the  vast 
majority  of  HDVsare  purchased  and 
operated  by  profit- seek ingbusi nesses 
for  which  fuel  costs  represent  a 
substantial  operating  expense.  We  asked 
for  comments  on  our  hypotheses  about 
causes  of  the  gap,  as  wel  I  as  data  or 
other  information  that  can  inform  our 
understanding  of  why  this  situation 
seems  to  persist.  The  California  Air 
Resources  Board,  CALSTART, 

Consumer  Federation  of  America, 
Institute  for  Policy  Integrity  at  NYU 
School  of  Law,  and  International 
Council  on  Clean  Transportation 
supported,  either  in  whole  or  in  part, 
the  agencies’  arguments  for  potential 
barriers  to  market  adoption.  Caterpillar 
Inc.  et  al.,  Competitive  Enterprise 
Institute  (CEI),  Randall  Lutter,  Brian 
Mannix,  NAFA  Fleet  Management 
Association  (NAFA),  Owner -Operator 


Independent  Drivers  Association 
(OOIDA),  Truck  Renting  and  Leasing 
Association  (TRALA),  and  Utility 
Trailer  Manufacturing  Company  express 
skepticism  or  raise  concerns  about  the 
agencies’  discussion.  The  skeptical 
comments,  discussed  in  more  depth  in 
context  below,  generally  find  it 
implausible  that  regulations  can  save 
money  for  profit -seekingbusi nesses,  if 
the  savings  were  real,  they  argue,  then 
private  markets  would  have  adopted 
these  technologies  without  regulations; 
the  agencies  must  therefore  have 
exaggerated  the  benefits  or 
underestimated  the  costs  of  the 
standards.  Problems  exist  not  in  private 
market  operations,  they  claim,  but 
rather  in  the  economic  analysis  of  those 
operations. 

The  economic  analysis  of  these 
standards  is  based  on  the  engineering 
analysis  of  the  costs  and  effectiveness  of 
the  technologies.  The  agencies  have 
detailed  their  findings  on  costs  and 
effectiveness  in  Preamble  Sections  ill, 

IV,  V,  and  VI,  and  RIA  Chapter  2.  If 
these  cost  and  effectiveness  estimates 
are  correct,  and  if  the  agencies  have  not 
omitted  key  costs  or  benefits,  then  the 
efficiency  gap  exists,  even  if  it  seems 
implausible  to  some.  As  will  be 
discussed  further  below,  comments  that 
raise  issues  with  that  technical  analysis, 
such  as  concerns  about  maintenance 
and  reliability  costs  of  the  technologies, 
present  possible  reasons  that  the  gap  is 
not  as  large  as  the  agencies  have  found, 
and  are  discussed  in  the  cost  and 
effectiveness  sections  mentioned  above. 
Comments  that  question  the 
explanations  provided  for  the  gap 
without  addressing  the  cost  and 
effectiveness  analyses  do  not  provide 
evidence  of  an  absence  of  the  gap. 
Explaining  why  the  gap  exists  is  a 
separateand  difficult  challenge  from 
observing  the  existence  of  the  gap, 
because  of  the  difficulties  involved  in 
developing  tests  of  the  different  possible 
explanations.  As  discussed  below,  there 
is  very  I  ittle  empirical  evidence  on 
behaviors  that  might  lead  to  the  gap, 
even  while  there  continues  to  be 
substantial  evidence,  via  the  cost  and 
effectiveness  analysis,  of  the  gap’s 
existence.  On  the  basis  of  that  evidence, 
the  agencies  believe  that  a  significant 
number  of  fuel  efficiency  improving 
technologies  would  remain  far  less 
widely  adopted  in  the  absence  of  these 
standards. 

Economic  research  offers  several 
possible  explanations  for  why  the 
prospect  of  these  apparent  savings 
might  not  lead  HDV  manufacturers  and 
buyers  to  adopt  technologies  that  would 
be  expected  to  reduce  HDV  operating 
costs.  Some  of  these  explanations 


involve  failures  of  the  HDV  market  for 
reasons  other  than  the  externalities 
caused  by  producing  and  consuming 
fuel.  Examples  include  situations  where 
information  about  the  performance  of 
fuel  economy  technologies  is 
incomplete,  costly  to  obtain,  or  available 
only  to  one  party  to  a  transaction  (or 
“asymmetrical’’),  as  well  as  behavioral 
rigidities  in  either  the  HDV 
manufacturing  or  HDV -operating 
industries,  such  as  standardized  or 
inflexibly  administered  operating 
procedures,  or  requirements  of  other 
regulations  on  HDVs.  Examples  that  do 
not  involve  market  failures  include 
possible  effects  on  the  performance, 
reliability,  carrying  capacity, 
maintenance  requirements  of  new 
technology  under  the  demands  of 
everyday  use,  or  transaction  or 
adjustment  costs.  We  note  again  that 
these  and  other  hypotheses  are 
presented  as  potential  explanations  of 
the  finding  of  an  efficiency  gap  based  on 
an  engineering  analysis.  They  are  not 
themselves  the  basis  for  regulation. 

In  the  HD  Phase  1  rulemaking  (which, 
in  contrast  to  these  standards,  did  not 
apply  to  trailers),  and  in  the  Phase  2 
NPRM,  the  agencies  raised  various 
hypotheses  that  might  explain  this 
energy  efficiency  gap  or  paradox. 

•  Imperfect  information  in  the  new 
vehicle  market;  Information  available  to 
prospective  buyers  about  the 
effectiveness  of  some  fuel  -saving 
technologies  for  new  vehicles  may  be 
inadequate  or  unreliable.  If  reliable 
information  on  their  effectiveness  in 
reducing  fuel  consumption  is 
unavailable  or  difficult  to  obtain,  HDV 
buyers  will  understandably  be  reluctant 
to  pay  higher  prices  to  purchase 
vehicles  equipped  with  unproven 
technologies. 

Some  commenters  argue  that  this 
explanation  implies  implausibly  that 
the  agencies  have  information  that  those 
with  profit  motives  do  not,  and  that 
EPA’s  SmartWay  Program  has  already 
served  the  function  of  sharing  public 
information  with  the  private  sector. 
Other  commenters  agree  with  the 
agencies  that  imperfect  information  is  a 
potential  market  barrier. 

As  discussed  in  the  NPRM,  one 
common  theme  from  recent  research  788 


788  KSemick,  Heather,  Elizabeth  Kopits,  Keith 
Sargent,  and  Ann  Wolverton  (2015).  “Heavy-Duty 
Trucking  and  the  Energy  Efficiency  Paradox: 
Evidence  form  Focus  Groups  and  Interviews.” 
Transportation  Research  Part  A  77:  154-166, 

Docket  EP A-HG-O AR-20 1 4-0827 ;  Roeth,  Mike, 
Dave  Kircher,  Joel  Smith,  and  Rob  Swim  (2013). 
“Barriers  to  the  Increased  Adoption  of  Fuel 
Efficiency  Technologies  in  the  North  American  On- 
Road  Freight  Sector.”  NACFE  report  for  the 
International  Council  on  Clean  Transportation, 
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is  the  inability  of  HDV  buyers  to  obtain 
reliable  information  about  the  fuel 
savings,  reliability,  and  maintenance 
costs  of  technologies  that  improve  fuel 
efficiency.  See  80  FR  40436.  in  the 
trucking  industry,  the  performance  of 
fuel-savingtechnology  is  likely  to 
depend  on  many  firm -specific 
attributes,  including  the  intensity  of 
HDV  use,  the  typical  distance  and 
routing  of  HDV  trips,  driver 
characteristics,  road  conditions,  regional 
geography  and  traffic  patterns.  Asa 
result,  businesses  that  operate  HD  Vs 
have  strong  preferences  for  testing  fuel  - 
saving  technologies  “in -house55 because 
they  are  concerned  that  their  patterns  of 
vehicle  use  may  lead  to  different  results 
from  those  reported  in  published 
information.  Businesses  with  less 
capability  to  do  in -housetesting  often 
seek  information  from  peers,  yet  often 
remain  skeptical  of  its  applicability  due 
to  differences  in  the  nature  of  their 
operations. 

•  Imperfect  information  in  the  resale 
market:  Buyers  in  the  used  vehicle 
market  may  not  be  willing  to  pay 
adequate  premiums  for  more  fuel 
efficient  vehicles  when  they  are  offered 
for  resale  to  ensure  that  buyers  of  new 
vehicles  can  recover  the  remaining 
value  of  their  original  investment  in 
higher  fuel  efficiency.  The  prospect  of 
an  inadequate  return  on  their  original 
owners5  investments  in  higher  fuel 
efficiency  may  contribute  to  the  short 
payback  periods  that  buyers  of  new 
vehicles  appear  to  demand.789 

CE1  rejects  this  hypothesis,  asserting 
that  buyers  in  this  market  do  consider 
the  value  of  technologies  on  used 
vehicles;  other  commenters  support  this 
possibility. 

The  recent  research  cited  above 
(Klemick  et  al.  2015,  Roeth  et  af.  2013, 
Aarnink  et  al.  2012)  found  mixed 
evidence  for  imperfect  information  in 
the  market  for  used  HDVs.  On  the  one 
hand,  some  studies  noted  that  fuel  - 
saving  technology  is  often  not 
appreciated  in  the  used  vehicle  market, 


Docket  EPA-HG-OAR-20 14-0827-0084;  Aarnink, 
Sanne,  Jasper  Faber,  and  Eelco  den  Boer  (2012). 
“Market  Barriers  to  Increased  Efficiency  in  the 
European  On -road Freight  Sector.”  CE  Deift  report 
for  the  International  Council  on  Clean 
Transportation,  Docket  EPA-HQ-OAR-201 4-0827- 
0076. 

789  Committee  to  Assess  Fuel  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles;  National  Research  Council; 

Transportation  Research  Board  (2010). 
“Technologies  and  Approaches  to  Reducing  the 
Fuel  Consumption  of  Medium-and  Heavy-Duty 
Vehicles,”  (hereafter,  “NAS  2010”).  Washington, 

DC  The  National  Academies  Press.  Available 
electronically  from  the  National  Academies  Press 
Web  site  at  http://www.nap.edu/ 
catalog.php?record_id=12845  (accessed  September 
10,  2010),  Docket  EPA-HG-OAR-20 14-08 27-0 122. 


because  of  imperfect  information  about 
its  benefits,  or  greater  mistrust  of  its 
performance  among  buyers  in  the  used 
vehicle  market  than  among  buyers  of 
new  vehicles.  When  buyers  of  new 
vehicles  considered  features  that  would 
affect  value  in  the  secondary  market, 
those  features  were  rarely  related  to  fuel 
economy.  In  addition,  some  used- 
vehicle  buyers  might  have  a  larger 
“knowledge  gap55  than  new -vehicle 
buyers.  In  other  cases,  the  lack  of 
interest  might  be  due  to  the  intended 
use  of  the  used  HDVs,  which  may  not 
reward  the  presence  of  certain  fuel  - 
saving  technologies.  In  other  cases, 
however,  fuel-savingtechnology  can 
lead  to  a  premium  in  the  used  market, 
as  for  instance  to  meet  the  more 
stringent  requirements  for  HDVs 
operating  in  California. 

•  Principal -agentproblems  causing 
split  incentives:  An  HDV  buyer  may  not 
be  directly  responsible  for  its  future  fuel 
costs,  or  the  individual  who  will  be 
responsible  for  fuel  costs  may  not 
participate  in  the  HDV  purchase 
decision.  In  these  cases,  the  signal  to 
invest  in  higher  fuel  efficiency  normally 
provided  by  savings  in  fuel  costs  may 
not  be  transmitted  effectively  to  HDV 
buyers,  and  the  incentives  of  HDV 
buyers  and  fuel  buyers  will  diverge,  or 
be  “split.55  The  trailers  towed  by  heavy- 
duty  tractors,  which  are  typically  not 
supplied  by  the  tractor  manufacturer  or 
seller,  present  an  obvious  potential 
situation  of  split  incentives  that  was  not 
addressed  in  the  HD  Phase  1 
rulemaking,  but  which  may  apply  in 
this  rulemaking.  If  there  is  inadequate 
pass -through of  price  signals  from  trailer 
users  to  their  buyers,  then  low  adoption 
of  fuel  -savingtechnoiogies  may  result. 

CEI  argues  that,  even  if  these  split 
incentives  existed,  vehicle  purchasers 
still  might  not  invest  in  fuel -saving 
technologies  due  to  capital  constraints. 
As  discussed  below,  capital  constraints 
may  be  an  issue  for  smaller  companies, 
but  they  do  not  appear  to  be  a 
significant  concern  for  larger 
companies.  Mr.  Lutter  provides  a 
working  paper790  in  which  the  authors 
do  not  find  a  statistically  significant  or 
negative  relationship  when  the  box 
trailer  has  different  ownership  than  the 
tractor,  a  result  that  does  not  support 
evidence  of  the  spl it-  incenti vesprobiem 
between  tractors  and  trailers.  As  the 
papers  below  discuss,  the  split- 
incentives  problem  can  take  more  forms 
than  the  difference  in  ownership 


790  Fraas,  Art,  Randall  Lutter,  Zachary  Porter,  and 
Alexander  Wallace  (2016).  “The  Energy  Paradox 
and  the  Adoption  of  Energy-SavingTechnoiogies  in 
the  Trucking  industry.”  Working  Paper,  Mercatus 
Center,  George  Mason  University,  Docket  EPA-HG- 
OAR-201 4-0827-1 879. 


between  tractorsand  box  trailers 
examined  in  this  comment. 

Other  recent  research  identifies  split 
incentives,  or  principal -agentproblems, 
as  a  potential  barrier  to  technology 
adoption.  For  instance,  Vernon  and 
Meier  (2012)  estimate  that  23  percent  of 
trailers  may  be  exposed  to  split 
incentives  due  to  businesses  that  own 
and  lease  trailers  to  HDV  operators  not 
having  an  incentive  to  invest  in  trailer- 
specific  fuel-savingtechnology.791  They 
also  estimate  that  5  percent  of  HDV  fuel 
use  is  subject  to  split  incentives  that 
arise  when  the  firm  paying  fuel  costs 
does  not  make  the  tractor  investment 
decision  ( e.g because  a  carrier 
subcontracts  to  an  owner -operatorbut 
still  pays  for  fuel).  As  CEI  points  out,  in 
the  case  of  a  split  incentive  when  the 
driver  is  not  responsible  for  paying  fuel 
costs,  the  owner  is  the  principal  who 
seeks  fuel  savings,  and  the  driver  is  the 
agent  with  potentially  low  incentive  to 
provide  those  savings;  there  are  a 
number  of  potential  sources  of 
inefficiency  in  fuel  use,  though  not  all 
of  them  are  expected  to  result  in 
underinvestment  in  fuel -saving 
technologies.  Vernon  and  Meier  (2012) 
do  not  quantify  the  financial 
significance  of  these  problems. 

Klemick  et  al.  (2015),  Aarnink  et  al. 
(2012),  and  Roeth  et  al.  (2013)  provide 
mixed  evidence  on  the  severity  of  the 
split  -  incenti veproblem.  Focus  groups 
often  identify  diverging  incentives 
between  drivers  and  the  decision¬ 
makers  responsible  for  purchasing 
vehicles.  Aarnink  et  al.  (2012)  and 
Roeth  et  al.  (2013)  cite  examples  of  split 
incentives  involving  trailers  and  fuel 
surcharges,  although  the  latter  also  cites 
other  examples  where  these  same  issues 
do  not  lead  to  split  incentives,  in  an 
effort  to  minimize  problems  that  can 
arise  from  split  incentives,  many 
businesses  that  operate  HDVs  also  train 
drivers  in  the  use  of  specific 
technologies  or  to  modify  their  driving 
behavior  in  order  to  improve  fuel 
efficiency,  while  some  also  offer 
financial  incentives  to  their  drivers  to 
conserve  fuel.  All  of  these  options  can 
help  to  reduce  the  split  incentive 
problem. 

•  Uncertainty  about  future  fuel  cost 
savings:  HDV  buyers  may  be  uncertain 
about  future  fuel  prices,  or  about 
maintenance  costs  and  reliability  of 
some  fuel  efficiency  technologies.  In 
contrast,  the  costs  of  fuel  -  saving 
technologies  are  immediate.  If  buyers 


791  Vernon,  David  and  Alan  Meier  (2012). 
“Identification  and  quantification  of  principal -agent 
problems  affecting  energy  efficiency  investments 
and  use  decisions  in  the  trucking  industry.”  Energy 
Policy,  49(C),  pp.  266-273,  Docket  EPA-HQ-OAR- 
2014-0827-0090. 
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are  loss -averse, they  may  react  to  this 
uncertainty  by  underinvesting  in 
technologies  to  improve  fuel  economy. 

In  this  situation,  potential  variability 
about  buyers’  expected  returns  on 
capital  investments  to  achieve  higher 
fuel  efficiency  may  shorten  the  payback 
period — the  time  required  to  repay  those 
investments — they  demand  in  order  to 
make  them. 

Various  commenters  support  this 
hypothesis.  The  CE1  draws  on  the 
experience  of  nitrogen  oxides  (NOx) 
regulations  from  2004  and  2007  to 
support  its  arguments.  As  discussed 
more  below,  the  NOx  standards  are 
unlikely  to  provide  much,  if  any, 
precedential  value  for  the  GHG/fuel 
economy  standards.  Other  commenters 
raise  questions  related  to  uncertainty 
about  future  costs  for  fuel  and 
maintenance,  as  well  as  about  the 
reliability  of  new  technology  that  could 
result  in  costly  downtime.  Section  IX. D. 
below  discusses  maintenance 
expenditures  under  these  standards. 
These  examples  illustrate  the  problem 
of  uncertain  or  unreliable  information 
about  the  actual  performance  of  fuel 
efficiency  technology  discussed  above. 
Roeth  etal.  (201 3)  and  Klemick  et  al. 
(2015)  both  document  the  short  payback 
periods  that  HDV  buyers  require  on 
their  investments — usually  about  2 
years — which  may  be  partly  attributable 
to  these  uncertainties. 

•  Adjustment  and  transactions  costs: 
Potential  resistance  to  new 
technologies — stemming,  for  example, 
from  drivers’  reluctance  or  slowness  to 
adjust  to  changes  in  the  way  vehicles 
operate — may  slow  or  inhibit  new 
technology  adoption.  If  a  conservative 
approach  to  new  technologies  leads 
HDV  buyers  to  adopt  them  slowly,  then 
successful  new  technologies  will  be 
adopted  over  time  without  market 
intervention,  but  only  with  potentially 
significant  delays  in  achieving  the  fuel 
saving,  environmental,  and  energy 
security  benefits  they  offer.  There  also 
may  be  costs  associated  with  training 
drivers  to  realize  potential  fuel  savings 
enabled  by  new  technologies,  or  with 
accelerating  fleet  operators’  scheduled 
fleet  turnover  and  replacement  to  hasten 
their  acquisition  of  vehicles  equipped 
with  these  technologies.  These  factors 
might  present  real  resource  costs  to 
firms  that  are  not  reflected  in  a  typical 
engineering  analysis. 

CE1  argues  that  these  costs  are  normal 
aspects  of  the  innovation  process,  and 
competition  continually  drives  firms  to 
innovate  in  most  industries.  As 
discussed  below,  innovation  is  not 
always  a  continual  and  smooth  response 
to  competition  as  CE1  suggests. 


Klemick  etal.  (2015),  Roeth  et  al. 
(2013),  and  Aarnink  et  al.  (2012) 
provide  some  support  for  the  view  that 
adjustment  and  transactions  costs  may 
impede  HDV  buyers  from  investing  in 
higher  fuel  efficiency.  These  studies 
note  that  HDV  buyers  are  less  likely  to 
select  new  technology  when  it  is  not 
available  from  their  preferred 
manufacturers.  Some  technologies  are 
only  available  as  after -marketadditions, 
which  can  add  other  costs  to  adopting 
them. 

•  Driver  acceptance  of  new 
equipment  or  technologies  as  a  barrier 
to  their  adoption.  HDV  driver  turnover 
is  high  in  the  U.S.,  and  businesses  that 
operate  HDVs  are  concerned  about 
retaining  their  best  drivers.  Therefore, 
they  may  avoid  technologies  that 
require  significant  new  training  or 
adjustments  in  driver  behavior. 

NAFA  Fleet  Management  Association 
states  that  the  standards  will  increase 
pressure  on  already  strained  driver  and 
technician  resources.  The  agencies 
understand  that  the  industry 
experiences  a  great  deal  of  driver 
turnover;  we  do  not  know  how  the 
standards  will  affect  that  turnover. 
Changes  to  vehicles  that  require  some 
changes  in  driver  behavior  may  increase 
driver  turnover.  For  instance,  drivers 
who  prefer  manual  transmissions  may 
respond  poorly  to  vehicles  with 
automatic  transmissions.  On  the  other 
hand,  the  switch  to  automatic 
transmissions  may  facilitate  entry  of 
new  drivers  who  no  longer  need  to  learn 
as  much  about  shifting. 

For  some  technologies  that  can  be 
used  to  meet  these  standards,  such  as 
automatic  tire  inflation  systems,  training 
costs  are  likely  to  be  minimal.  Other 
technologies,  such  asstop-startsystems, 
may  require  drivers  to  adjust  their 
expectations  about  vehicle  operation, 
and  it  is  difficult  for  the  agencies  to 
anticipate  how  drivers  will  respond  to 
such  changes.792 

•  Constraints  on  access  to  capital  for 
investment.  If  buyers  of  new  vehicles 
have  limited  funds  available,  then  they 
must  choose  between  investing  in  fuel- 
saving  technology  and  other  vehicle 
technologies  or  attributes. 

CEI  states  that  investments  require 
tradeoffs:  Investment  in  fuel  economy 
crowds  out  other  investments.  There 
would  be  tradeoffs  in  purchasing 
choices  if  capital  markets  are 
constrained,  and  fuel -saving 


792  The  distinction  between  simpiy  requiring 
drivers  (or  mechanics)  to  adjust  their  expectations 
and  compromises  in  vehicle  performance  or  utility 
is  subtle.  While  the  former  may  not  impose 
significant  compliance  costs  in  the  long  run,  the 
latter  would  represent  additional  economic  costs  of 
complying  with  the  standard. 


technologies  do  not  provide  returns 
sufficient  to  achieve  the  hurdle  rates 
that  the  buyers  require.  Klemick  et  al. 
(2015)  did  not  find  capital  constraints  to 
be  a  problem  for  the  medium  -and  large¬ 
sized  businesses  participating  in  their 
study.  On  the  other  hand,  Roeth  et  al. 
(2013)  noted  that  access  to  capital  can 
be  a  significant  challenge  to  smaller  or 
independent  businesses,  and  that  price 
is  always  a  concern  to  buyers.  Section 
XIV.D.  discusses  the  agencies’  outreach 
to  small  businesses  to  learn  about  their 
special  circumstances.  These  are 
reflected  in  various  flexibilities  for 
small  businesses  in  the  regulations. 

•  “Network  externalities,’’  where  the 
benefits  to  new  users  of  a  technology 
depend  on  how  many  others  have 
already  adopted  it.  If  the  value  of  a 
technology  increases  with  increasing 
adoption,  then  it  can  be  difficult  for  the 
adoption  process  to  begin:  Each 
potential  adopter  has  an  incentive  to 
wait  for  others  to  adopt  before  making 
the  investment,  if  all  adopters  wait  for 
others,  then  adoption  may  not  happen. 

One  example  where  network 
externalities  seem  likely  to  arise  is  the 
market  for  natural  gas -fueled  HDVs:  The 
limited  availability  of  refueling  stations 
may  reduce  potential  buyers’ 
willingness  to  purchase  natural  gas- 
fueled  HDVs,  while  the  small  number  of 
such  HDVs  in  use  does  not  provide 
sufficient  economic  incentive  to 
construct  more  natural  gas  refueling 
stations.  Some  businesses  that  operate 
HDVs  may  also  be  concerned  about  the 
difficulty  in  locating  repair  facilities  or 
replacement  parts,  such  as  single- wide 
tires,  wherever  their  vehicles  operate. 
When  a  technology  has  been  widely 
adopted,  then  it  is  likely  to  be 
serviceable  even  in  remote  or  rural 
places,  but  until  it  becomes  widely 
available,  its  early  adopters  may  face 
difficulties  with  repairs  or 
replacements.  By  accelerating  the 
widespread  adoption  of  these 
technologies,  these  standards  may  assist 
in  overcoming  these  difficulties. 

Consumer  Federation  of  America 
states  that  network  externalities  are  a 
potentially  important  barrier  to 
adoption  of  fuel-savingtechnologies. 

•  First- moverdisad vantage.  Many 
manufacturers  prefer  to  observe  the 
market  and  follow  other  manufacturers 
rather  than  be  the  first  to  market  with 

a  specific  technology.  The  “first -mover 
disadvantage’’  has  been  recognized  in 
other  research  where  the  “first -mover’’ 
pays  a  higher  proportion  of  the  costs  of 
developing  technology,  but  loses  the 
long -termad vantage  when  other 


EPA-1 9-01 26-A-001 381 


ED  001620  00002750-00384 


EPA-HQ-201 8-002121  Production  Set  #2 


73862  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


businesses  follow  quickly.793  In  this 
way,  there  may  be  barriers  to  innovation 
on  the  supply  side  that  result  in  lower 
adoption  rates  of  fuel -efficiency 
technology  than  would  be  optimal. 

Several  commenters  support  the 
existence  of  the  first -mover 
disadvantage.  Roeth  et  al.  (2013)  noted 
that  HDV  buyers  often  prefer  to  have 
technology  or  equipment  installed  by 
their  favored  original  equipment 
manufacturers.  However,  some 
technologies  may  not  be  available 
through  these  preferred  sources,  or  may 
be  available  only  as  after -market 
installations  from  third  parties  (Aarnink 
et  al.  2012,  Roeth  et  al.2013). 
Manufacturers  may  be  hesitant  to  offer 
technologies  for  which  there  is  not 
strong  demand,  especially  if  the 
technologies  require  significant  research 
and  development  expenses  and  other 
costs  of  bringing  the  technology  to  a 
market  of  uncertain  demand.  Roeth  et 
al.  (2013)  noted  that  it  can  take  years, 
and  sometimes  as  much  as  a  decade,  for 
a  specific  technology  to  become 
available  from  all  manufacturers. 

As  mentioned  above,  the  Competitive 
Enterprise  institute  argues  that  EPA 
regulations  on  nitrogen  oxides  (NOx  and 
other  pollutants  from  heavy  duty 
engines  in  the  2000s  hindered 
development  of  fuel  -saving 
technologies,  in  part  because  the 
technologies  increased  fuel 
consumption,  and  in  part  because,  if 
manufacturers  invested  in  NOx  controls, 
they  could  not  invest  in  reducing  fuel 
consumption.  The  agencies  do  not  find 
these  potential  explanations  compelling. 
Most  obviously,  the  NOx  and  other 
standards  do  not  provide  a  useful 
analogy  for  industry  response  to  the 
GHG/fuel  efficiency  standards,  because 
those  standards  imposed  costs  without 
returning  fuel  savings  to  operators.  In 
addition,  as  the  discussion  of 
technology  cost  and  effectiveness 
indicates,  technologies  that  are  not  in 
widespread  use  seem  to  be  available  to 
reduce  fuel  consumption  with 
reasonable  payback  periods.  Finally,  the 
agencies  consider  it  possible  to  reduce 
NOx  in  the  presence  of  GHG  controls, 
and  to  reduce  GHG  emissions  in  the 
presence  of  NOx  controls;  the  cost 
analysis  for  this  rulemaking  accounts  for 


793  Blumstein,  Cari  and  Margaret  Taylor  (2013). 
“Rethinking  the  Energy- EfficiencyGap:  Producers, 
Intermediaries,  and  Innovation,”  Energy  Instituteat 
Haas  Working  Paper  243,  University  of  California  at 
Berkeley,  Docket  EPA- HQ-OAR-20 14-0 827-0075; 
Tiroie,  Jean  (1998).  The  Theory  of  Industrial 
Organization.  Cambridge,  MA:  MIT  Press,  pp.400, 
402,  Docket  EPA-HQ-OAR-20 14-0827-0089.  This 
first  -mo  verdi  sad  vantage  must  be  large  enough  to 
overcome  the  potential  incentive  for  first  movers  to 
earn  unusually  high  but  temporary  profit  levels. 


achieving  NOx  emissions  standards.  See 
also  RTC  Sections  1 1 .2.2.3  and  1 1 .7.2. 

In  summary,  the  agencies  recognize 
that  businesses  that  operate  HDVs  are 
under  competitive  pressure  to  reduce 
operating  costs,  which  should  compel 
HDV  buyers  to  identify  and  rapidly 
adopt  cost  -  ef feet ivefue I  -saving 
technologies.  Outlays  for  labor  and  fuel 
generally  constitute  the  two  largest 
shares  of  HDV  operating  costs, 
depending  on  the  price  of  fuel,  distance 
traveled,  type  of  HDV,  and  commodity 
transported  (if  any),  so  businesses  that 
operate  HDVs  face  strong  incentives  to 
reduce  these  costs.794  795 

However,  the  relatively  short  payback 
periods  that  buyers  of  new  HDVs  appear 
to  require  suggest  that  some 
combination  of  the  factors  cited  above 
impedes  this  process.  Markets  for  both 
new  and  used  HDVs  may  face  these 
problems,  although  it  is  difficult  to 
assess  empirically  the  degree  to  which 
they  actually  do.  Even  if  the  benefits 
from  widespread  adoption  of  fuel -saving 
technologies  exceed  their  costs,  their 
use  may  remain  limited  or  spread 
slowly  because  their  early  adopters  bear 
a  disproportionate  share  of  those  costs. 

In  this  case,  as  CFA  says  in  its 
comments,  these  standards  may  help  to 
overcome  such  barriers  by  ensuring  that 
these  measures  will  be  widely  adopted. 

Providing  information  about  fuei- 
saving  technologies,  offering  incentives 
for  their  adoption,  and  sharing  HDV 
operators’  real- worldexperiences  with 
their  performance  through  voluntary 
programs  such  as  EPA’s  SmartWay 
Transport  Partnership  should  assist  in 
the  adoption  of  new  cost -saving 
technologies.  Nevertheless,  other 
barriers  that  impede  the  diffusion  of 
new  technologies  are  likely  to  remain. 
Buyers  who  are  willing  to  experiment 
with  new  technologies  expect  to  find 
cost  savings,  but  those  savings  may  be 
difficult  to  verify  or  replicate.  As  noted 
previously,  because  benefits  from 
employing  these  technologies  are  likely 
to  vary  with  the  characteristics  of 
individual  routes  and  traffic  patterns, 
buyers  of  new  HDVs  may  find  it 
difficult  to  identify  or  verify  the  effects 
of  fuel -savingtechno fogies  in  their 
operations.  Risk-aversebuyers  may  also 
avoid  new  technologies  out  of  concerns 
over  the  possibility  of  inadequate 


794  American  Transportation  Research  institute, 
An  Analysis  of  the  Operational  Costs  of  Trucking, 
September  2013  (Docket  ID:  EPA-HG-OAR-20 14- 
0827-0512). 

795  Transport  Canada,  Operating  Cost  of  Trucks, 
2005.  See  http://www.tc.gc.ca/eng/policy/report- 
acg-operatingcost2005-2005-e-2-1727.htm,  accessed 
on  July  16,  2010  (Docket  !D:  EPA-HG-OAR-2014- 
0827-0070). 


returns  on  their  investments,  or  with 
other  possible  adverse  impacts. 

As  various  commenters  note, 
competitive  pressures  in  the  HDV 
freight  transport  industry  can  provide  a 
strong  incentive  to  reduce  fuel 
consumption  and  improve 
environmental  performance. 
Nevertheless,  HDV  manufacturers  may 
delay  in  investing  in  the  development 
and  production  of  new  technologies, 
instead  waiting  for  other  manufacturers 
to  bear  the  initial  risks  of  those 
investments.  In  addition,  not  every  HDV 
operator  has  the  requisite  ability  or 
interest  to  access  and  utilize  the 
technical  information,  or  the  resources 
necessary  to  evaluate  this  information 
within  the  context  of  his  or  her  own 
operations. 

As  discussed  previously,  whether  the 
technologies  available  to  improve  HDVs’ 
fuel  efficiency  would  be  adopted  widely 
in  the  absence  of  the  program  is 
challenging  to  assess.  To  the  extent  that 
these  technologies  would  be  adopted  in 
its  absence,  neither  their  costs  nor  their 
benefits  should  be  attributed  to  the 
program. 

The  agencies  will  continue  to  explore 
reasons  for  the  slow  adoption  of  readily 
availableand  apparently  cost-effective 
technologies  for  improving  fuel 
efficiency. 

B.  Vehicle-Related  Costs  Associated 
With  the  Program 

(1 )  Technology  Cost  Methodology 
(a)  Direct  Manufacturing  Costs 

The  direct  manufacturing  costs 
(DMCs)  used  throughout  this  analysis 
are  derived  from  several  sources.  Many 
of  the  tractor,  vocational  and  trailer 
DMCs  can  be  sourced  to  the  Phase  1  rule 
which,  in  turn,  were  sourced  largely 
from  a  contracted  study  by  ICF 
international  for  EPA.796  We  have 
updated  those  costs  by  converting  them 
to  2013  dollars,  as  described  in  Section 
IX.B.I.e  below,  and  by  continuing  the 
learning  effects  described  in  the  Phase 
1  rule  and  in  Section  IX.B.I.e  below. 

The  new  tractor,  vocational  and  trailer 
costs  can  be  sourced  to  a  more  recent 
study  conducted  by  Tetra  Tech  under 
contract  to  NHTSA.797  The  cost 
methodology  used  by  Tetra  Tech  was  to 
estimate  retail  costs  and  work  backward 
from  there  to  derive  a  DMC  for  each 
technology.  The  agencies  did  not  agree 
with  the  approach  used  by  Tetra  Tech 


796  ICF  international,  investigation  of  Costs  for 
Strategies  to  Reduce  Greenhouse  Gas  Emissions  for 
Heavy-DutyOn-RoadVehicSes.  July  2010. 

797  Schubert,  R.,  Chan,  M.,  Law,  K.  (2015). 
Commercial  Medium -and  Heavy-Duty(MD/HD) 
Truck  Fuel  Efficiency  Cost  Study.  Washington,  DC: 
National  Highway  Traffic  Safety  Administration. 
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to  move  from  retail  cost  to  DMC  as  the 
approach  was  to  simply  divide  retail 
costs  by  2  and  use  the  result  as  a  DMC. 
Our  research,  discussed  below,  suggests 
that  a  divisor  of  2  is  too  high.  Therefore, 
where  we  have  used  a  Tetra  Tech 
derived  retail  estimate,  we  have  divided 
by  our  researched  markups  to  arrive  at 
many  of  the  DMCs  used  in  this  analysis. 
In  this  way,  the  agencies  have  used  an 
approach  consistent  with  past  GHG/ 
CAFE/fuel  consumption  rules  by 
dividing  estimated  retail  prices  by  our 
estimated  retail  price  equivalent  (RPE) 
markups  to  derive  an  appropriate  DMC 
for  each  technology.  We  describe  our 
RPEs  in  Section  IX.EM.b,  below, 
importantly,  nearly  all  of  the  technology 
costs  used  in  the  final  analysis  are 
identical  to  those  used  in  the  proposal, 
except  for  updating  those  costs  from 
2012  dollars  to  201 3  dollars.  Notable 
changes  are  the  costs  for  waste  heat 
recovery  and  the  use  of  new 
technologies  (e.g.,  APU  with  DPF, 
battery  powered  APU  and  a  different 
stop-starttechnology  on  vocational 
vehicles)  that  were  not  considered  in 
the  proposal.  We  describe  these  changes 
in  Chapter  2  .1  lof  the  Ri A. 

importantly,  technology  costs  differ 
from  package  costs  which  include 
adoption  rates.  Package  costs  have 
changed  more  significantly  due  to 
changes  to  the  adoption  rates  as 
described  throughout  the  earlier 
sections  of  this  Preamble  and  briefly 
below  in  Section  IX.B.I.(d). 

For  HD  pickups  and  vans,  we  have 
similarly  used  costs  from  the  proposal 
except  for  the  updating  to  2013  dollars. 
As  explained  in  the  proposal,  we  relied 
primarily  on  the  Phase  1  rule  and  the 
recent  I ight-duty201 7-2025  model  year 
rule  since  most  technologies  expected 
on  these  vehicles  are,  in  effect,  the  same 
as  those  used  on  light-dutypickups. 
Many  of  those  technology  DMCs  are 
based  on  cost  teardown  studies  which 
the  agencies  consider  to  be  the  most 
robust  method  of  cost  estimation. 
However,  because  most  of  the  HD 
versions  of  those  technologies  are 
expected  to  be  more  costly  than  their 
light-dutycounterparts,  we  have  scaled 
upward  most  of  the  light-dutyDMCs  for 
this  analysis.  We  have  also  used  some 
costs  developed  under  contract  to 
NHTSA  by  Tetra  Tech 7^ 

Importantly,  in  our  methodology,  all 
technologies  are  treated  as  being 
sourced  from  a  supplier  rather  than 
being  developed  and  produced  in- 
house.  Asa  result,  some  portion  of  the 


798  Schubert,  R.,  Chan,  M.,  Law,  K.  (2015). 
Commercial  Medium-and  Heavy-Duty(MD/HD) 
Truck  Fuel  Efficiency  Cost  Study.  Washington,  DC: 
National  Highway  Traffic  Safety  Administration. 


total  indirect  costs  of  making  a 
technology  or  system — those  costs 
incurred  by  the  supplier  for  research, 
development,  transportation,  marketing 
etc. — are  contained  in  the  sales  price  to 
the  engine  and/or  vehicle/trailer 
manufacturer  (/.e.,  the  original 
equipment  manufacturer  (OEM)).  That 
sale  price  paid  by  the  OEM  to  the 
supplier  is  the  DMC  we  estimate. 

We  present  the  details — sources,  DMC 
values,  scaling  from  light -duty  values, 
markups,  learning  effects,  adoption 
rates — behind  all  our  costs  in  Chapter  2 
of  the  RIA. 

(b)  Indirect  Costs 

To  produce  a  unit  of  output,  engine 
and  truck  manufacturers  incur  direct 
and  indirect  costs.  Direct  costs  include 
cost  of  materials  and  labor  costs. 

Indirect  costs  are  all  the  costs  associated 
with  producing  the  unit  of  output  that 
are  not  direct  costs — for  example,  they 
may  be  related  to  production  (such  as 
research  and  development  [R&D]), 
corporate  operations  (such  as  salaries, 
pensions,  and  health  care  costs  for 
corporate  staff),  or  selling  (such  as 
transportation,  dealer  support,  and 
marketing).  Indirect  costs  are  generally 
recovered  by  allocating  a  share  of  the 
costs  to  each  unit  of  good  sold. 

Although  it  is  possible  to  account  for 
direct  costs  allocated  to  each  unit  of 
good  sold,  it  is  more  challenging  to 
account  for  indirect  costs  allocated  to  a 
unit  of  goods  sold.  To  make  a  cost 
analysis  process  more  feasible,  markup 
factors,  which  relate  total  indirect  costs 
to  total  direct  costs,  have  been 
developed.  These  factors  are  often 
referred  to  as  retail  price  equivalent 
(RPE)  multipliers. 

While  the  agencies  have  traditionally 
used  RPE  multipliers  to  estimate 
indirect  costs,  in  recent  GHG/CAFE/fuel 
consumption  rules  RPEs  have  been 
replaced  in  the  primary  analysis  with 
indirect  cost  multipliers  (ICMs).  ICMs 
differ  from  RPEs  in  that  they  attempt  to 
estimate  not  all  indirect  costs  incurred 
to  bring  a  product  to  point  of  sale,  but 
only  those  indirect  costs  that  change  as 
a  result  of  a  government  action  or 
regulatory  requirement.  As  such,  some 
indirect  costs,  notably  health  and 
retirement  benefits  of  retired  employees, 
among  other  indirect  costs,  will  not  be 
expected  to  change  due  to  a  government 
action  and,  therefore,  the  portion  of  the 
RPE  that  covered  those  costs  does  not 
change. 

Further,  the  ICM  is  not  a  “one-size- 
fits-aH”markup  as  is  the  traditional 
RPE.  With  ICMs,  higher  complexity 
technologies  like  hybridization  or 
moving  from  a  manual  to  automatic 
transmission  may  require  higher 


indirect  costs — more  research  and 
development,  more  integration  work, 
etc. — suggesting  a  higher  markup. 
Conversely,  lower  complexity 
technologies  like  reducing  friction  or 
adding  passive  aero  features  may 
require  fewer  indirect  costs  thereby 
suggesting  a  lower  markup. 

Notably,  ICMs  are  also  not  a  simple 
multiplier  as  are  traditional  RPEs.  The 
ICM  is  broken  into  two  parts — warranty 
related  and  non-warrantyrelated  costs. 
The  warranty  related  portion  of  the  ICM 
is  relatively  small  while  the  non- 
warranty  portion  represents  typically 
over  95  percent  of  indirect  costs.  These 
two  portions  are  applied  to  different 
DMC  values  to  arrive  at  total  costs  (TC). 
The  warranty  portion  of  the  markup  is 
applied  to  a  DMC  that  decreases  year- 
over-yeardue  to  learning  effects 
(described  below  in  Section  IX.B.1  .c).799 
As  learning  effects  decrease  the  DMC 
with  production  volumes,  it  makes 
sense  that  warranty  costs  will  decrease 
since  those  parts  replaced  under 
warranty  should  be  less  costly.  In 
contrast,  the  non- warrantyportion  of 
the  markup  is  applied  to  a  static  DMC 
year- over -yearesu  I  ting  in  static 
indirect  costs.  This  is  logical  since  the 
production  plantsand  transportation 
networks  and  general  overhead  required 
to  build  parts,  market  them,  deliver 
them  and  integrate  them  into  vehicles 
do  not  necessarily  decrease  in  cost  year- 
over -year.Because  the  warranty  and 
non-warrantyportions  of  the  ICM  are 
applied  differently,  one  cannot  compare 
the  markup  itself  to  the  RPE  to 
determine  which  markup  will  result  in 
higher  indirect  cost  estimates,  at  least  in 
the  time  periods  typically  considered  in 
our  rules  (four  to  ten  years). 

in  the  NPRM,  the  agencies  expressed 
concern  that  some  potential  costs 
associated  with  this  rulemaking  may  not 
be  adequately  captured  by  our  ICMs. 
ICMs  are  estimated  based  on  a  few 
specific  technologies  and  these 
technologies  may  not  be  representative 
of  the  changes  actually  made  to  meet  the 
requirements.  We  requested  and 
received  comment  on  this  issue. 
Specifically,  some  commenters  argued 
that  we  had  underestimated  costs 
associated  with  R&D  and  costs 
associated  with  our  compliance 
programs,  both  of  which  are  indirect 
costs.  However,  we  address  those 
indirect  costs  separately  because  GHG- 
reiated  R&D  and  GHG -related 


799  We  note  that  the  labor  portion  of  warranty 
repairs  does  not  decrease  due  to  learning.  However, 
we  do  not  have  data  to  separate  this  portion  and 
so  we  apply  learning  to  the  entire  warranty  cost. 
Because  warranty  costs  are  a  smal  I  portion  of 
overall  indirect  costs,  this  has  only  a  minor  impact 
on  the  analysis. 
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compliance  were  not  part  of  the  retail 
price  equivalent  markups  upon  which 
our  indirect  cost  multipliers  are  based. 
We  discuss  these  R&D  and  compliance 
costs  more  below  and  in  Chapter  7  of 
the  RIA. 

We  provide  more  details  on  our  ICM 
approach  and  the  markups  used  for  each 
technology  in  Chapter  2.12  of  the  RIA. 

(c)  Learning  Effects  on  Direct  and 
Indirect  Costs 

For  some  of  the  technologies 
considered  in  this  analysis, 
manufacturer  learning  effects  will  be 
expected  to  play  a  role  in  the  actual  end 
costs.  The  “learning  curve”  or 
“experience  curve”  describes  the 
reduction  in  unit  production  costs  as  a 
function  of  accumulated  production 
volume.  In  theory,  the  cost  behavior  it 
describes  applies  to  cumulative 
production  volume  measured  at  the 
level  of  an  individual  manufacturer, 
although  it  is  often  assumed — as  both 
agencies  have  done  in  past  regulatory 
analyses — to  apply  at  the  industry-wide 
level,  particularly  in  industries  that 
utilize  many  common  technologies  and 
component  supply  sources.  Both 
agencies  believe  there  are  indeed  many 
factors  that  cause  costs  to  decrease  over 
time.  Research  in  the  costs  of 
manufacturing  has  consistently  shown 
that,  as  manufacturers  gain  experience 
in  production,  they  are  able  to  apply 
innovations  to  simplify  machining  and 
assembly  operations,  use  lower  cost 
materials,  and  reduce  the  number  or 
complexity  of  component  parts.  All  of 
these  factors  allow  manufacturers  to 
lower  the  per-unitcost  of  production 
(/.e.,  the  manufacturing  learning 
curve).800 

In  this  analysis,  the  agencies  are  using 
the  same  approach  to  learning  as  done 
in  the  proposal  and  in  past  GHG/CAFE/ 
fuel  consumption  rules.  In  short, 
learning  effects  result  in  rapid  cost 
reductions  in  the  early  years  following 
introduction  of  a  new  technology.  The 
agencies  have  estimated  those  cost 
reductions  as  resulting  in  20  percent 
lower  costs  for  every  doubling  of 
production  volume.  As  production 
volumes  increase,  learning  rates 
continue  at  the  same  pace  but  flatten 
asymptotically  due  to  the  nature  of  the 
persistent  doubling  of  production 


800  See  “Learning  Curves  in  Manufacturing,”  L. 
Argote  and  D.  Eppie,  Science,  Volume  247; 

“Toward  Cost  Buy  down  Via  Learning- by -Doin^or 
Environmental  Energy  Technologies,  R.  Williams, 
Princeton  University,  Workshop  on  Learning-by- 
Doing  in  Energy  Technologies,  June  2003;  “industry 
Learning  Environmental  and  the  Heterogeneity  of 
Firm  Performance,  N.  Balasubramanian  and  M. 
Lieberman,  UCLA  Anderson  School  of 
Management,  December  2006,  Discussion  Papers, 
Center  for  Economic  Studies,  Washington  DC. 


required  to  realize  that  cost  reduction. 
As  such,  the  cost  reductions  flatten  out 
as  production  volumes  continue  to 
increase.  Consistent  with  the  Phase  1 
rule,  we  refer  to  these  two  distinct 
portions  of  the  “learning  cost  reduction 
curve”  or  “learning  curve”  as  the 
steeper  and  flatter  portions  of  the  curve. 
On  that  steep  portion  of  the  curve,  costs 
are  estimated  to  decrease  by  20  percent 
for  each  double  of  production  or,  by 
proxy,  in  the  third  and  then  fifth  year 
of  production  following  introduction. 

On  the  fiat  portion  of  the  curve,  costs 
are  estimated  to  decrease  by  3  percent 
per  year  for  5  years,  then  2  percent  per 
year  for  5  years,  then  1  percent  per  year 
for  5  years.  Also  consistent  with  the 
Phase  1  rule,  the  majority  of  the 
technologies  we  expect  will  be  adopted 
are  considered  to  be  on  the  flat  portion 
of  the  learning  curve  meaning  that  the 
20  percent  cost  reductions  are  rarely 
applied.  The  agencies  requested  and 
received  comments  on  our  approach  to 
estimating  learning  effects,  specifically 
with  respect  to  cost  reductions  applied 
to  waste  heat  recovery  and  APUs. 
Commenters suggested  that,  since  waste 
heat  recovery  is  not  in  production,  the 
agencies  should  not  have  applied 
learning  effect  to  that  technology.  They 
also  argued  that,  since  APUs  have  been 
around  for  years,  applying  any  cost 
reduction  effects  to  their  costs  is 
“questionable.”  The  agencies  disagree 
with  both  of  these  comments.  Whether 
production  -  related  learn  i  ng  -  by  -  doing 
cost  reductions  or  from  other  factors,  we 
are  aware  of  dramatic  changes  to  waste 
heat  recovery  systems  that  clearly  make 
that  technology  less  costly.  We  describe 
these  changes  in  more  detail  in  Chapter 
2  of  the  RIA.  Also,  to  suggest  that  APUs 
cannot  undergo  any  cost  reductions 
from  learning  does  not  seem  reasonable. 
The  agencies  have  placed  that 
technology  on  the  flat  portion  of  the 
learning  curve  since  it  is  well 
established.  As  a  result,  the  estimated 
learning  effects  are  not  large  in  scale, 
but  to  suggest  that  an  APU  will  cost  the 
same  in  the  2020s  as  it  does  today,  in 
constant  dollar  terms,  is  not  reasonable. 
Further,  thecommenter  provided  no 
supporting  data  or  information  to 
support  this  claim. 

We  provide  more  details  on  the 
concept  of  learning- by -doin^nd  the 
learning  effects  applied  in  this  analysis 
in  Chapter  2.11  of  the  RIA. 

(d)  Technology  Adoption  Rates  and 
Developing  Package  Costs 

Determining  the  stringency  of  these 
standards  involves  a  balancing  of 
relevant  factors — chiefly  technology 
feasibility  and  effectiveness,  costs,  and 
lead  time.  For  vocational  vehicles, 


tractors  and  trailers,  the  agencies  have 
projected  a  technology  path  to  achieve 
these  standards  reflecting  an  application 
rate  of  those  technologies  the  agencies 
consider  to  be  available  at  reasonable 
cost  in  the  lead  times  provided.  The 
agencies  do  not  expect  (and  do  not 
require)  each  of  the  technologies  for 
which  costs  have  been  developed  to  be 
employed  by  all  trucks  and  trailers 
across  the  board.801  Further,  many  of 
today’s  vehicles  are  already  equipped 
with  some  of  the  technologies  and/or 
are  expected  to  adopt  them  by  MY  2018 
to  comply  with  the  HD  Phase  1 
standards.  Estimated  adoption  rates  in 
both  the  reference  and  control  cases  are 
necessary  for  each  vehicle/trailer 
category.  The  adoption  rates  for  most 
technologies  are  zero  in  the  reference 
case;  however,  for  some  technologies — 
notably  aero  and  tire  technologies — the 
adoption  rate  is  not  zero  in  the  reference 
case.  These  reference  and  control  case 
adoption  rates  are  then  applied  to  the 
technology  costs  with  the  result  being  a 
package  cost  for  each  vehicle/ trailer 
category.  Technology  adoption  rates 
were  presented  in  Sections  II  through  V 
for  engines,  tractors,  vocational  vehicles 
and  trailers.  Individual  technology  costs 
are  presented  in  Chapter  2.1 1  of  the 
final  RIA. 

For  HD  pickups  and  vans,  the  CAFE 
model  determines  the  technology 
adoption  rates  that  are  estimated  to  most 
cost  effectively  meet  the  standards. 
Similar  to  vocational  vehicles,  tractors 
and  trailers,  package  costs  are  rarely  if 
ever  a  simple  sum  of  all  the  technology 
costs  since  each  technology  will  be 
expected  to  be  adopted  at  different  rates. 
The  methods  for  estimating  technology 
adoption  rates  and  resultant  costs  per 
vehicle  (and  other  impacts)  for  HD 
pickups  and  vans  are  discussed  above  in 
Section  VI.  Individual  technology  costs 
are  presented  in  Chapter  2.1 1  of  the 
final  RIA. 

We  provide  details  of  expected 
technology  adoption  rates  for  each  of 
the  regulatory  subcategories  in  Chapter 
2  of  the  RIA.  We  present  package  costs 
both  in  Sections  111  through  VI  of  this 
Preamble  and  in  more  detail  in  Chapter 
2  of  the  RIA. 

(e)  Conversion  of  Technology  Costs  to 
2013  U.S.  Dollars 

As  noted  above  in  Section  IX.B.1,  the 
agencies  are  using  technology  costs  from 
many  different  sources.  These  sources, 
having  been  published  in  different 
years,  present  costs  in  different  year 
dollars  (/.e.,  2009  dollars  or  2010 


801  The  one  exception  are  the  design  standards  for 
non-aerobox  vans  and  non -boxtraiiers,  which  do 
mandate  use  of  certain  tire-reiatedtechnoiogies. 
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dollars).  For  this  analysis,  the  agencies 
sought  to  have  all  costs  in  terms  of  2013 
dollars  to  be  consistent  with  the  dollars 


used  by  AEO  in  its  2015  Annual  Energy 
Outlook.802  The  agencies  have  used  the 
GDP  Implicit  Price  Deflator  for  Gross 


Domestic  Product  as  the  converter,  with 
the  actual  factors  used  as  shown  in 
Table  I X-1. 808 


Table  IX— 1 — Implicit  Price  Deflators  and  Conversion  Factors  for  Conversion  to  2013$ 


2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

Price  index  for  GDP  . 

Factor  applied  for  2012$  . 

94.814 

1.128 

97.337 

1.099 

99.246 

1.077 

100 

1.069 

101.221 

1.056 

103.311 

1.035 

105.214 

1.016 

106.929 

1.000 

(2)  Compliance  Program  Costs 

The  agencies  have  also  estimated 
additional  and/or  new  compliance  costs 
associated  with  these  standards. 
Normally,  compliance  program  costs 
will  be  considered  part  of  the  indirect 
costs  and,  therefore,  will  be  accounted 
for  via  the  markup  applied  to  direct 
manufacturing  costs.  However,  since  the 
agencies  are  proposing  new  compliance 
elements  that  were  not  present  during 
development  of  the  indirect  cost 
markups  used  in  this  analysis, 
additional  compliance  program  costs  are 
being  accounted  for  via  a  separate  “line- 
item.55  New  research  and  development 
costs  (see  below)  are  being  handled  in 
the  same  way. 

The  new  compliance  program 
elements  included  in  this  rule  are  new 
powertrain  testing  within  the  vocational 
vehicle  program,  and  an  all -new 
compliance  program  (since  none  has 
existed  to  date)  for  the  trailer  program. 
The  remaining  compliance  provisions 
are  identical  to  those  in  Phase  1 ,  and  the 
estimated  costs  therefore  are  derived 
using  the  same  methodology  used  to 
estimate  compliance  costs  in  the  Phase 
1  rule.  Compliance  program  costs  cover 
costs  associated  with  any  necessary 
compliance  testing  and  reporting  to  the 
agencies.  The  details  behind  the 
estimated  compliance  program  costs  are 
provided  in  Chapter  7  of  the  R1  A. 

The  agencies  requested  and  received 
comments  on  our  compliance  cost 
estimates.  Some  commenters  were 
concerned  that  we  had  significantly 
underestimated  costs,  in  response,  we 
have  adjusted  our  compliance  costs 


estimates,  including  those  for  testing 
and  reporting,  and  have  increased  our 
annual  compliance  costs  from  roughly 
$6  million  per  year  to  nearly  $1 1 
million  per  year.  This  excludes  the 
estimated  $16  million  in  2020  to  build 
and/or  upgrade  facilities  to  conduct 
testing.  We  discuss  our  updated 
estimates  in  more  detail  in  Chapter  7  of 
the  RIA. 

(3)  Research  and  Development  Costs 

Much  like  the  compliance  program 
costs  described  above,  we  have 
estimated  additional  HDD  engine, 
vocational  vehicle  and  tractor  R&D 
associated  with  these  standards  that  is 
not  accounted  for  via  the  indirect  cost 
markups  used  for  these  segments.  Much 
like  the  Phase  1  rule,  EPA  is  estimating 
these  additional  R&D  costs  will  occur 
over  a  4  -  yeartimeframe  as  these 
standards  come  into  force  and  industry 
works  on  means  to  comply.  After  that 
period,  the  additional  R&D  costs  go  to 
$0  sb  R&D  expenditures  return  to  their 
normal  levels  and  R&D  costs  are 
accounted  for  via  the  ICMs — and  the 
RPEs  behind  them — used  for  these 
segments.  The  details  behind  the 
estimated  R&D  costs  are  provided  in 
Chapter  7  of  the  RIA 

The  agencies  requested  and  received 
comments  on  our  R&D  estimates.  One 
commenter  suggested  that  our  estimate 
of  $960  million  over  four  years,  for 
hundreds  of  types  of  disparate  vehicles 
was  unrealistic  given  the  $80  million  of 
R&D  spent  on  the  Super  Truck  program 
over  5  years.  Unfortunately,  no  better 
estimate  was  provided  by  commenters. 
We  have  increased  our  estimated  R&D, 


relative  to  that  estimated  in  the 
proposal,  by  roughly  $14  million  per 
year  for  4  years  resulting  in  a  total 
additional  R&D  estimate  of  over  $1 
billion.  Importantly,  as  noted,  this  R&D 
spending  is  an  additional  expenditure 
above  and  beyond  that  estimated  as  part 
of  the  indirect  cost  markups  which 
include  in  them  an  estimate  of  roughly 
4  percent  of  revenues  spent  on  R&D. 
Another  way  of  stating  this  is  that 
roughly  4  percent  of  our  technology 
costs  are  actually  estimated  as  R&D  - 
related  costs.  Given  our  annual 
technology  costs  of  $2  billion  to  $5 
billion  per  year  from  2021  through  2027, 
or  over  $24  billion  over  those  7  years, 
we  are  estimating  another  $1  billion  in 
R&D  via  our  indirect  cost  markups  (4 
percent  of  $24  billion).  In  other  words, 
we  are  really  estimating  roughly  $2 
billion  in  R&D  spending  during  the 
calendar  years  2021  through  2027. 

(4)  Summary  of  Costs  of  the  Vehicle 
Programs 

The  agencies  have  estimated  the  costs 
of  the  vehicle  standards  on  an  annual 
basis  for  the  years  2018  through  2050, 
and  have  also  estimated  costs  for  the 
full  model  year  lifetimes  of  MY  2018 
through  MY  2029  vehicles.  Table  IX-2 
shows  the  annual  costs  of  these 
standards  along  with  net  present  values 
using  both  3  percent  and  7  percent 
discount  rates.  Table  IX-3  shows  the 
discounted  model  year  lifetime  costs  of 
these  standards  at  both  3  percent  and  7 
percent  discount  rates  along  with  sums 
across  applicable  model  years. 


Table  IX— 2 — Annual  Costs  of  the  Final  Program  and  Net  Present  Values  at  3%  and  7%  Discount  Rates 

Using  Method  B  and  Relative  to  the  Flat  Baseline 

[$Millions  of  2013$] a 


Calendar 

year 

New 

technology 

Compliance 

R&D 

Sum 

2018  . 

$227 

$0 

$0 

$227 

2019  . 

215 

0 

0 

215 

2020  . 

220 

17 

0 

237 

2021  . 

2,270 

11 

259 

2,540 

802  U.S.  Energy  Information  Administration,  803  Bureau  of  Economic  Analysis,  Table  1 .1.9 

Annual  Energy  Outlook  2015,  Early  Release;  Report  Implicit  Price  Deflators  for  Gross  Domestic  Product; 
Number  DOE/EIA-0383(2015),  April  2015.  as  revised  on  August  27,  2015. 
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Table  IX— 2 — Annual  Costs  of  the  Final  Program  and  Net  Present  Values  at  3%  and  7%  Discount  Rates 
Using  Method  B  and  Relative  to  the  Flat  Baseline— Continued 

[$Millions  of  2013$] a 


Calendar 

year 

New 

technology 

Compliance 

R&D 

Sum 

2022  . 

2,243 

11 

259 

2,512 

2023  . 

2,485 

11 

259 

2,755 

2024  . 

3,890 

11 

259 

4,160 

2025  . 

4,146 

11 

0 

4,157 

2026  . 

4,203 

11 

0 

4,213 

2027  . 

5,219 

11 

0 

5,230 

2028  . 

5,176 

11 

0 

5,186 

2029  . 

5,195 

11 

0 

5,206 

2030  . 

5,219 

11 

0 

5,229 

2035  . 

5,642 

11 

0 

5,653 

2040  . 

6,245 

11 

0 

6,255 

2050  . 

7,270 

11 

0 

7,280 

NPV,  3%  . 

86,780 

191 

818 

87,788 

NPV,  7%  . 

41,148 

102 

604 

41,854 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  IX— 3 — Discounted  MY  Lifetime  Costs  of  the  Final  Program  Using  Method  B  and  Relative  to  the  Flat 

Baseline 

[{Millions  of  2013$] a 


Discounted  at  3% 

Discounted  at  7% 

Model  year 

New 

technology 

Compliance 

R&D 

Sum 

New 

technology 

Compliance 

R&D 

Sum 

2018  . 

$205 

$0 

$0 

$205 

$179 

$0 

$0 

$179 

2019  . 

188 

0 

0 

188 

159 

0 

0 

159 

2020  . 

187 

14 

0 

201 

152 

12 

0 

163 

2021  . 

1,873 

9 

214 

2,096 

1,462 

7 

167 

1,636 

2022  . 

1,797 

8 

207 

2,013 

1,350 

6 

156 

1,513 

2023  . 

1,933 

8 

201 

2,143 

1,398 

6 

146 

1,550 

2024  . 

2,938 

8 

195 

3,141 

2,046 

6 

136 

2,187 

2025  . 

3,040 

8 

0 

3,048 

2,038 

5 

0 

2,043 

2026  . 

2,992 

8 

0 

2,999 

1,930 

5 

0 

1,935 

2027  . 

3,607 

7 

0 

3,614 

2,240 

5 

0 

2,245 

2028  . 

3,473 

7 

0 

3,480 

2,076 

4 

0 

2,080 

2029  . 

3,384 

7 

0 

3,391 

1,948 

4 

0 

1,952 

Sum  . 

25,617 

84 

818 

26,519 

16,978 

59 

604 

17,642 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


New  technology  costs  begin  in  MY 
2018  as  trailers  begin  to  add  new 
technology.  Compliance  costs  begin 
with  the  new  standards  with  capital  cost 
expenditure  in  that  year  for  building 
and  upgrading  test  facilities  to  conduct 
the  powertrain  testing  in  the  vocational 
program.  Research  and  development 
costs  begin  in  2021  and  last  for  4  years 
as  engine,  tractorand  vocational  vehicle 
manufacturers  conduct  research  and 
development  testing  to  integrate  new 
technologies  into  their  engines  and 
vehicles. 


C.  Changes  in  Fuel  Consumption  and 
Expenditures 

(1)  Changes  in  Fuel  Consumption 

The  new  GHGand  fuel  consumption 
standards  will  result  in  significant 
improvements  in  the  fuel  efficiency  of 
affected  vehicles,  and  drivers  of  those 
vehicles  will  see  corresponding  savings 
associated  with  reduced  fuel 
expenditures.  The  agencies  have 
estimated  the  impacts  on  fuel 
consumption  for  these  standards. 
Details  behind  how  these  changes  in 
fuel  consumption  were  calculated  are 
presented  in  Section  VII  of  this 
Preamble  and  in  Chapter  5  of  the  Ri  A. 
The  total  number  of  miles  that  vehicles 
are  driven  each  year  is  different  under 


the  regulatory  alternatives  than  in  the 
reference  case  due  to  the  “rebound 
effect55  (discussed  below  in  Section 
IX.E),  so  the  changes  in  fuel 
consumption  associated  with  each 
alternativeare  not  strictly  proportional 
to  differences  in  the  fuel  economy  levels 
they  require. 

The  expected  annual  impacts  on  fuel 
consumption  are  shown  in  Table  IX-4. 
Table  IX— 5  shows  the  MY  lifetime 
changes  in  fuel  consumption.  The 
gallons  shown  in  these  tables  as 
reductions  in  fuel  consumption  reflect 
reductions  due  to  these  standards  and 
include  any  increased  consumption 
resulting  from  the  rebound  effect 
(discussed  below  in  Section  IX.E). 
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Table  IX-4— Annual  Fuel  Consumption  Reductions  due  to  the  Final  Program  Using  Method  B  and  Relative 

to  the  Flat  Baseline 

[Millions  of  gallons]3 


Calendar  year 

Retail  gasoline 

Diesel 

Reference 

case 

Fuel 

consumption 

reduction 

% 

Reduction 

Reference 

case 

Fuel 

consumption 

reduction 

% 

Reduction 

2018  . 

10,958 

0 

0 

46,636 

37 

0 

2019  . 

11,118 

0 

0 

47,056 

76 

0 

2020  . 

1 1 ,265 

0 

0 

47,397 

117 

0 

2021  . 

11,391 

28 

0 

47,548 

428 

1 

2022  . 

11,515 

74 

1 

47,813 

812 

2 

2023  . 

1 1 ,633 

138 

1 

48,146 

1,211 

3 

2024  . 

1 1 ,745 

226 

2 

48,572 

1,835 

4 

2025  . 

1 1 ,843 

330 

3 

48,941 

2,457 

5 

2026  . 

1 1 ,936 

448 

4 

49,194 

3,063 

6 

2027  . 

12,039 

588 

5 

49,483 

3,853 

8 

2028  . 

12,138 

723 

6 

49,753 

4,610 

9 

2029  . 

12,234 

852 

7 

50,036 

5,335 

11 

2030  . 

12,324 

974 

8 

50,393 

6,031 

12 

2035  . 

12,680 

1,454 

11 

52,492 

8,883 

17 

2040  . 

12,920 

1,724 

13 

55,399 

10,778 

19 

2050  . 

13,185 

1,904 

14 

61,663 

12,986 

21 

Note; 

3  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  IX— 5 — Model  Year  Lifetime  Fuel  Consumption  Reductions  due  to  the  Final  Program  Using  Method  B 

and  Relative  to  the  Flat  Baseline 

[Millions  of  gallons]3 


Model  year 

Retail  gasoline 

Diesel 

Reference 

Fuel 

consumption 

reduction 

% 

Reduction 

Reference 

Fuel 

consumption 

reduction 

% 

Reduction 

2018  . 

12,541 

0 

0 

46,628 

302 

1 

2019  . 

12,409 

0 

0 

47,583 

293 

1 

2020  . 

12,455 

0 

0 

49,084 

286 

1 

2021  . 

12,328 

322 

3 

48,950 

4,643 

9 

2022  . 

12,252 

550 

4 

48,994 

4,807 

10 

2023  . 

12,233 

772 

6 

48,884 

4,947 

10 

2024  . 

12,342 

1,075 

9 

49,924 

7,742 

16 

2025  . 

12,452 

1,301 

10 

50,364 

7,954 

16 

2026  . 

12,555 

1,525 

12 

50,477 

8,111 

16 

2027  . 

12,591 

1,836 

15 

50,664 

10,646 

21 

2028  . 

12,619 

1,840 

15 

50,916 

10,698 

21 

2029  . 

12,631 

1,841 

15 

51,381 

10,800 

21 

Sum  . 

149,408 

11,062 

7 

593,848 

71,229 

12 

Note: 

3  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(2)  Fuel  Savings 

We  have  also  estimated  the  changes  in 
fuel  expenditures,  or  the  fuel  savings, 
using  fuel  prices  estimated  in  the 
Energy  and  information 
Administration’s  2015  Annual  Energy 
Outlook.804  As  the  AEO  fuel  price 
projections  go  through  2040  and  not 
beyond,  fuel  prices  beyond  2040  were 
set  equal  to  the  2040  values.  These 


804  U.S.  Energy  Information  Administration, 
Annua!  Energy  Outiook  2015;  Report  Number  DOE/ 
EIA-0383(2015),  April  2015. 


estimates  do  not  account  for  the 
significant  uncertainty  in  future  fuel 
prices;  the  monetized  fuel  savings  will 
be  understated  if  actual  fuel  prices  are 
higher  (or  overstated  if  fuel  prices  are 
lower)  than  estimated.  The  Annual 
Energy  Outlook  (AEO)  is  a  standard 
reference  used  by  NHTSA  and  EPA  and 
many  other  government  agencies  to 
estimate  the  projected  price  of  fuel.  This 
has  been  done  using  both  the  pre-tax 
and  post-taxfuel  prices.  Since  the  post- 
tax  fuel  prices  are  the  prices  paid  at  fuel 
pumps,  the  fuel  savings  calculated  using 


these  prices  represent  the  changes  fuel 
purchasers  will  see.  The  pre-taxfuel 
savings  measure  the  value  to  society  of 
the  resources  saved  when  less  fuel  is 
refined  and  consumed.  Assuming  no 
change  in  fuel  tax  rates,  the  difference 
between  these  two  columns  represents 
the  reduction  in  fuel  tax  revenues  that 
will  be  received  by  state  and  federal 
governments,  or  about  $204  million  in 
2021  and  $5.8  billion  by  2050  as  shown 
in  Table  IX-6  where  annual  changes  in 
monetized  fuel  savings  are  shown  along 
with  net  present  values  using  3  percent 
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and  7  percent  discount  rates.  Table  IX-  percent  and  7  percent  discount  rates, 

7  and  Table  IX-8  show  the  discounted  respectively, 
model  year  lifetime  fuel  savings  using  3 

Table  IX— 6 — Annual  Fuel  Savings  and  Net  Present  Values  at  3%  and  7%  Discount  Rates  Using  Method  B 

for  the  Final  Program  and  Relative  to  the  Flat  Baseline 

[$Millions  of  2013$] a 


Model  year 

Fuel  savings — retail 

Fuel  savings — untaxed 

Change  in 
transfer 

Gasoline 

Diesel 

Sum 

Gasoline 

Diesel 

Sum 

2018  . 

$0 

$114 

$114 

$0 

$97 

$97 

$17 

2019  . 

0 

237 

237 

0 

202 

202 

35 

2020  . 

0 

371 

371 

0 

319 

319 

53 

2021  . 

78 

1,384 

1,462 

67 

1,191 

1,258 

204 

2022  . 

210 

2,689 

2,899 

181 

2,323 

2,504 

395 

2023  . 

396 

4,081 

4,476 

342 

3,548 

3,889 

587 

2024  . 

657 

6,296 

6,952 

571 

5,488 

6,059 

894 

2025  . 

973 

8,576 

9,550 

848 

7,495 

8,343 

1,207 

2026  . 

1,343 

10,903 

12,246 

1,173 

9,586 

10,759 

1,487 

2027  . 

1,787 

13,985 

15,772 

1,564 

12,328 

13,892 

1,880 

2028  . 

2,234 

17,057 

19,290 

1,959 

15,074 

17,033 

2,257 

2029  . 

2,675 

20,114 

22,789 

2,351 

17,873 

20,224 

2,565 

2030  . 

3,116 

23,160 

26,276 

2,746 

20,627 

23,373 

2,903 

2035  . 

5,131 

37,840 

42,971 

4,593 

34,287 

38,880 

4,091 

2040  . 

6,722 

51,194 

57,916 

6,102 

46,991 

53,093 

4,824 

2050  . 

7,426 

61,684 

69,109 

6,740 

56,619 

63,359 

5,750 

NPV,  3%  . 

65,703 

511,060 

576,763 

59,061 

464,240 

523,301 

53,462 

NPR,  7%  . 

26,936 

209,666 

236,602 

24,131 

189,702 

213,833 

22,769 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  IX-7— Discounted  Model  Year  Lifetime  Fuel  Savings,  3%  Discount  Rate  Using  Method  B  for  the  Final 

Program  and  Relative  to  the  Flat  Baseline 

[SMillions  of  2013$] a 


Model  year 

Fuel  savings — retail 

Fuel  savings — untaxed 

Change  in 
transfer 

Gasoline 

Diesel 

Sum 

Gasoline 

Diesel 

Sum 

2018  . 

$0 

$781 

$781 

$0 

$680 

$680 

$101 

2019  . 

0 

747 

747 

0 

653 

653 

94 

2020  . 

0 

719 

719 

0 

631 

631 

87 

2021  . 

674 

1 1 ,497 

12,171 

590 

10,155 

10,746 

1,426 

2022  . 

1,132 

11,781 

12,912 

994 

10,440 

1 1 ,435 

1,478 

2023  . 

1,567 

1 1 ,990 

13,557 

1,381 

10,660 

12,041 

1,516 

2024  . 

2,154 

18,556 

20,709 

1,903 

16,548 

18,451 

2,259 

2025  . 

2,571 

18,849 

21,420 

2,278 

16,859 

19,137 

2,283 

2026  . 

2,973 

19,003 

21,976 

2,640 

17,048 

19,688 

2,288 

2027  . 

3,532 

24,648 

28,180 

3,144 

22,171 

25,315 

2,865 

2028  . 

3,493 

24,459 

27,953 

3,116 

22,060 

25,176 

2,776 

2029  . 

3,449 

24,378 

27,828 

3,084 

22,044 

25,128 

2,700 

Sum  . 

21,545 

167,408 

188,954 

19,131 

149,950 

169,081 

19,873 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  IX-8— Discounted  Model  Year  Lifetime  Fuel  Savings,  7%  Discount  Rate  Using  Method  B  for  the  Final 

Program  and  Relative  to  the  Flat  Baseline 

[$Millions  of  2013$] a 


Model  year 

Fuel  savings — retail 

Fuel  savings — untaxed 

Change  in 
transfer 

Gasoline 

Diesel 

Sum 

Gasoline 

Diesel 

Sum 

2018  . 

$0 

$558 

$558 

$0 

$483 

$483 

$74 

2019  . 

0 

510 

510 

0 

444 

444 

66 

2020  . 

0 

466 

466 

0 

408 

408 

58 

2021  . 

420 

7,031 

7,451 

367 

6,188 

6,554 

897 

2022  . 

674 

6,946 

7,620 

591 

6,134 

6,725 

895 

2023  . 

896 

6,814 

7,710 

788 

6,038 

6,826 

884 
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Table  IX-8— Discounted  Model  Year  Lifetime  Fuel  Savings,  7%  Discount  Rate  Using  Method  B  for  the  Final 

Program  and  Relative  to  the  Flat  Baseline— Continued 

[$Millions  of  2013$] a 


Model  year 

Fuel  savings — retail 

Fuel  savings — untaxed 

Change  in 
transfer 

Gasoline 

Diesel 

Sum 

Gasoline 

Diesel 

Sum 

2024  . 

1,186 

10,161 

1 1 ,347 

1,045 

9,033 

10,078 

1,269 

2025  . 

1,362 

9,947 

1 1 ,309 

1,204 

8,870 

10,074 

1,235 

2026  . 

1,516 

9,666 

11,182 

1,343 

8,648 

9,991 

1,191 

2027  . 

1,737 

12,081 

13,818 

1,542 

10,839 

12,381 

1,436 

2028  . 

1,655 

11,551 

13,206 

1,474 

10,393 

1 1 ,866 

1,340 

2029  . 

1,576 

1 1 ,097 

12,672 

1,406 

10,013 

11,419 

1,254 

Sum  . 

11,022 

86,827 

97,849 

9,759 

77,491 

87,249 

10,600 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


D.  Maintenance  Expenditures 

The  agencies  expect  increases  in 
maintenance  costs  under  these 
standards,  in  the  NPRM,  we  estimated 
maintenance  costs  associated  with 
lower  rolling  resistance  tires,  in  the  final 
rule,  we  have  included  maintenance 
costs  for  many  more  systems,  including 
waste  heat  recovery,  APUs,  transmission 
fluids,  etc.  We  have  estimated  that  these 
maintenance  costs  will  be  incurred 
throughout  the  vehicle  lifetime  at 
intervals  consistent  with  typical 
replacement  intervals.  Those  intervals 
are  difficult  to  quantify  given  the  variety 
of  vehicles  and  operating  modes  within 
the  HD  industry.  We  detail  the  inputs 
used  to  estimate  maintenance  impacts 
in  Chapter  7.3.3  of  the  RIA. 

We  have  heard  from  at  least  one 
source805  that  strong  hybrid 
maintenance  can  be  higher  in  some 
ways,  including  possible  battery 
replacement,  but  may  also  be  much 
lower  for  some  vehicle  systems  like 
brakes  and  general  engine  wear.  New  for 
the  FRM,  relative  to  the  proposal,  are 
maintenance  costs  on  hybrid  battery 
systems  in  vocational  vehicles  and  some 
reduction  in  oil  change  costs  on 
vocational  vehicles  with  stop -start 
systems  since  less  idling  should  result 
in  fewer  oil  changes.  See  RIA  2.1 1 .7.  We 
have  also  included  new  costs  for  axle 
fluid  replacements  for  vocational 
vehicles  adding  high  efficiency  axles, 
and  transmission  fluid  replacements  for 
vehicles  projected  to  move  from  manual 
to  automated  transmissions.  For 
tractors,  we  have  added  these  same  axle 
and  transmission  fluid  costs  and  for  the 
same  reasons.  For  tractors,  we  have  also 
added  maintenance  costs  associated 
with  auxiliary  power  units  and  for  fuel 
operated  heaters.  All  of  the  new  cost 
estimates  and  the  maintenance  intervals 


805  Aliison  Transmission’s  Responses  to  EPA’s 
Hybrid  Questions,  November  6,  2014. 


are  presented  in  more  detail  in  Chapter 
7.2.3  of  the  RIA. 

Table  IX-9  shows  the  annual 
increased  maintenance  costs  of  the  final 
program  along  with  net  present  values 
using  both  3  percent  and  7  percent 
discount  rates.  Table  IX— 1 0  shows  the 
discounted  model  year  lifetime 
increased  maintenance  costs  of  the  final 
program  at  both  3  percent  and  7  percent 
discount  rates  along  with  sums  across 
applicable  model  years. 

Table  IX— 9 — Annual  Maintenance 
Expenditure  Increase  due  to  the 
Rule  and  Net  Present  Values  at 
3%  and  7%  Discount  Rates 
Using  Method  B  and  Relative  to 
the  Flat  Baseline 

[$Millions  of  2013$] a 


Calendar  year 

Maintenance 

expenditure 

increase 

2018  . 

$1 

2019  . 

1 

2020  . 

2 

2021  . 

20 

2022  . 

39 

2023  . 

60 

2024  . 

83 

2025  . 

106 

2026  . 

127 

2027  . 

167 

2028  . 

206 

2029  . 

244 

2030  . 

244 

2035  . 

244 

2040  . 

244 

2050  . 

244 

NPV,  3%  . 

3,188 

NPV,  7%  . 

1,463 

Note: 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 


Table  IX— 10 — Discounted  MY  Life¬ 
time  Maintenance  Expenditure 
Increase  Due  to  the  Rule  Using 
Method  B  and  Relative  to  the 
Flat  Baseline 


[$Millions  of  2013$] a 


Model 

year 

3%  Discount 
rate 

7%  Discount 
rate 

2018  . 

$7 

$5 

2019  . 

6 

4 

2020  . 

6 

4 

2021  . 

155 

96 

2022  . 

156 

94 

2023  . 

160 

93 

2024  . 

175 

98 

2025  . 

177 

96 

2026  . 

165 

86 

2027  . 

303 

152 

2028  . 

293 

141 

2029  . 

285 

132 

Sum  . 

1,889 

1,000 

Note: 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

E.  Analysis  of  the  Rebound  Effect 

The  “rebound  effect”  has  been 
defined  in  a  variety  of  different  ways  in 
the  energy  policy  and  economics 
literature.  One  common  definition  states 
that  the  rebound  effect  is  the  increase  in 
demand  for  an  energy  service  when  the 
cost  of  the  energy  service  is  reduced  due 
to  efficiency  improvements.806  807  808  in 


806  Wlnebrake,  J.J.,  Green,  E.H.,  Comer,  B., 

Corbett,  J.J.,  Froman,  S.,  2012.  Estimating  the  direct 
rebound  effect  for  on-road  freight  transportation. 
Energy  Policy  48,  252-259. 

807  Greene,  D.L.,  Kahn,  J.R.,  Gibson,  R.C.,  1999, 
"Fuel  economy  rebound  effect  for  U.S.  household 
vehicles The  Energy  Journal,  20. 

808  For  a  discussion  of  the  wide  range  of 
definitions  found  in  the  literature,  see  Appendix  D: 
Discrepancy  in  Rebound  Effect  Definitions,  in  EERA 
(2014),  “Research  to  Inform  Analysis  of  the  Heavy- 
Duty  vehicle  Rebound  Effect,”  Excerpts  of  Draft 
Final  Report  of  Phase  1  under  EPA  contract  EP-C- 

Continued 
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the  context  of  heavy -duty vehicles 
(HD Vs),  this  can  be  interpreted  as  an 
increase  in  HDV  fuel  consumption 
resulting  from  more  intensive  vehicle 
use  in  response  to  increased  vehicle  fuel 
efficiency.809  Although  much  of  this 
vehicle  use  increase  is  likely  to  take  the 
form  of  increases  in  the  number  of  miles 
vehicles  are  driven,  it  can  also  take  the 
form  of  increases  in  the  loaded  weight 
at  which  vehicles  operate  or  changes  in 
traffic  and  road  conditions  vehicles 
encounter  as  operators  alter  their  routes 
and  schedules  in  response  to  improved 
fuel  efficiency.  Because  this  more 
intensive  use  consumes  fuel  and 
generates  emissions,  it  reduces  the  fuel 
savings  and  avoided  emissions  that 
would  otherwise  be  expected  to  result 
from  the  increases  in  fuel  efficiency  in 
this  rulemaking. 

In  our  analysis  and  discussion  below, 
we  focus  on  one  widely- usedmetric  to 
estimate  the  rebound  effect  associated 
with  ail  types  of  more  intensive  vehicle 
use,  the  increase  in  vehicle  miles 
traveled  (VMT)  that  results  from 
improved  fuel  efficiency.  VMT  can  often 
provide  a  reasonable  approximation  for 
all  types  of  more  intensive  vehicle  use. 
For  simplicity,  we  refer  to  this  as  “the 
VMT  rebound  effect”  or  “the  direct 
VMT  rebound15  throughout  this  section, 
although  we  acknowledge  that  it  is  an 
approximation  to  the  rebound  effect 
associated  with  all  types  of  more 
intensive  vehicle  use.  The  agencies  use 
our  VMT  rebound  estimates  to  generate 
VMT  inputs  that  are  then  entered  into 
the  EPA  MOVES  national  emissions 
inventory  model  and  the  Volpe  Center’s 
HD  CAFE  model.  Both  of  these  models 
use  these  inputs  along  with  many  others 
to  generate  projected  emissions  and  fuel 
consumption  changes  resulting  from 
each  of  the  regulatory  alternatives 
analyzed. 

The  following  sections  describe  the 
factors  affecting  the  magnitude  of  HDV 
VMT  rebound;  review  the  econometric 
and  other  evidence  related  to  HDV  VMT 
rebound;  and  summarize  how  we 
estimated  the  HDV  rebound  effect  for 
this  rulemaking. 


13-025.  (Docket  SD:  EPA-HG-OAR-2014-0827), 
See  also  Greening,  L. A.,  Greene,  D.L.,  Difiglio,  C., 
2000,  “Energy  efficiency  and  consumption — the 
rebound  effect — a  survey Energy  Policy,  28,  389- 
401. 

809  We  discuss  other  potential  rebound  effects  in 
Section  E.3.b.,  such  as  the  indirect  and  economy¬ 
wide  rebound  effects.  Note  also  that  there  is  more 
than  one  way  to  measure  HDV  energy  services  and 
vehicle  use.  The  agencies’  analyses  use  VMT  as  a 
measure  (as  discussed  below);  other  potential 
measures  include  ton -miles, cube- miles, and  fuel 
consumption. 


(1)  Factors  Affecting  the  Magnitude  of 
HDV  VMT  Rebound 

The  magnitude  and  timing  of  HDV 
VMT  rebound  are  driven  by  the 
interaction  of  many  different  factors.810 
Fuel  savings  resulting  from  fuel 
efficiency  standards  may  cause  HDV 
operators  and  their  customers  to  change 
their  patterns  of  HDV  use  and  fuel 
consumption  in  a  variety  of  ways.  As 
discussed  in  the  RIA  (Chapter  8),  HDV 
VMT  rebound  estimates  determined  via 
other  proxy  elasticities  vary,  but  in  no 
case  has  there  been  an  estimate  that 
fully  offsets  the  fuel  saved  due  to 
efficiency  improvements  (i.e.,  no 
rebound  effect  greater  than  or  equal  to 
100  percent).811 

If  fuel  cost  savings  are  passed  on  to 
the  HDV  operators’  customers  (e.g., 
logistics  businesses,  manufacturers, 
retailers,  municipalities,  utilities 
consumers,  etc.),  those  customers  might 
reorganize  their  logistics  and 
distribution  networks  over  time  to  take 
advantage  of  lower  operating  costs.  For 
example,  customers  might  order  more 
frequent  shipments  or  choose  products 
that  entail  longer  shipping  distances, 
while  freight  carriers  might  divert  some 
shipments  to  trucks  from  other  shipping 
modes  such  as  rail,  barge  or  air.  In 
addition,  customers  might  choose  to 
reduce  their  number  of  warehouses, 
reduce  shipment  rates  or  make  smaller 
but  more  frequent  shipments,  all  of 
which  could  lead  to  an  increase  in  HDV 
VMT.  Ultimately,  fuel  cost  savings 
could  ripple  through  the  entire 
economy,  thus  increasing  demand  for 
goods  and  services  shipped  by  trucks, 
and  therefore  increase  HDV  VMT  due  to 
increased  gross  domestic  product  (GDP). 

Conversely,  if  fuel  efficiency 
standards  lead  to  net  increases  in  the 
total  costs  of  HDV  operation  because 
fuel  cost  savings  do  not  fully  offset  the 
increase  in  HDV  purchase  prices  and 
associated  depreciation  costs,  then  the 
price  of  HDV  services  could  rise.  This 
is  likely  to  spur  a  decrease  in  HDV 
VMT,  and  perhaps  a  shift  to  alternative 


810  These  factors  are  discussed  more  fully  in  a 
report  to  EPA  from  EERA,  which  illustrates  in  a 
series  of  diagrams  the  complex  system  of  decisions 
and  decision -makersthat  could  influence  the 
magnitude  and  timing  of  the  rebound  effect.  See 
Sections  2.2.2,  2.2.3,  2.2.4,  and  2.3  in  EERA  (2014), 
“Research  to  Inform  Analysis  of  the  Heavy-Duty 
Vehicle  Rebound  Effect,”  Excerpts  of  Draft  Final 
Report  of  Phase  1  under  EPA  contract  EP-C-1 3-025 
(EPA-HG-OAR-20 14-0827-05 14). 

811  Elasticity  is  the  measurement  of  how 
responsive  an  economic  variable  is  to  a  change  i  n 
another.  For  example:  Price  elasticity  of  demand  is 
a  measure  used  in  economics  to  show  the 
responsiveness,  or  elasticity,  of  the  quantity 
demanded  of  a  good  or  service  to  a  change  in  its 
price.  More  precisely,  it  gives  the  percentage  change 
in  quantity  demanded  in  response  to  a  one  percent 
change  in  price. 


shipping  modes.  These  effects  could 
also  ripple  through  the  economy  and 
affect  GDP.  Note,  however,  that  we 
project  fuel  cost  savings  will  offset 
technology  costs  in  our  analysis 
supporting  the  final  standards. 

It  is  also  important  to  note  that  any 
increase  in  HDV  VMT  resulting  from  the 
final  standards  may  be  offset,  to  some 
extent,  by  a  decrease  in  VMT  by  older 
HDVs.  This  may  occur  if  lower  fuel 
costs  resulting  from  our  standards  cause 
multi  -  vehiclefleet  operators  to  shift 
VMT  to  newer,  more  efficient  HDVs  in 
their  fleet  or  cause  operators  with 
newer,  more  efficient  HDVs  to  be  more 
successful  at  winning  contracts  than 
operators  with  older  HDVs. 

Also,  as  discussed  in  Chapter  8.2  of 
the  RIA,  the  magnitude  of  the  rebound 
effect  is  likely  to  be  influenced  by  the 
extent  of  any  market  failures  that  affect 
the  demand  for  more  fuel  efficient 
HDVs,  as  well  as  by  HDV  operators’ 
responses  to  their  perception  of  the 
tradeoff  between  higher  upfront  HDV 
purchase  costs  versus  lower  but 
uncertain  future  expenditures  on  fuel. 

(2)  Recent  Econometric  and  Other 
Evidence  Related  to  HDV  VMT  Rebound 

As  discussed  above,  HDV  VMT 
rebound  is  defined  as  the  change  in 
HDV  VMT  that  occurs  in  response  to  an 
increase  in  HDV  fuel  efficiency.  We  are 
not  aware  of  any  studies  that  directly 
estimate  this  elasticity  for  the  U.S.  In 
the  proposal,  we  discussed  a  number  of 
econometric  analyses  of  other  related 
elasticities  that  could  potentially  be 
used  as  a  proxy  for  measuring  HDV 
VMT  rebound,  as  well  as  several  other 
analyses  that  may  provide  insight  into 
the  magnitude  of  HDV  VMT  rebound.812 
These  studies  produced  a  wide  range  of 
estimates  for  HDV  VMT  rebound, 
however,  and  we  were  unable  to  draw 
any  strong  conclusions  about  the 
magnitude  of  rebound  based  on  this 
available  literature. 

We  also  discussed  several  challenges 
that  researchers  face  in  attempting  to 
quantify  the  VMT  rebound  effect  for 
HDVs,813  including  limited  data  on  the 
HD  sector  and  the  difficulty  of 
specifying  mathematical  models  that 
reflect  the  complex  set  of  factors  that 
influence  HD  VMT.  Given  these 
limitations,  the  agencies  requested 
comment  on  a  number  of  aspects  of  the 
proposed  VMT  rebound  analysis, 
including  procedures  for  measuring  the 
rebound  effect  and  the  studies  discussed 
in  the  proposal.  The  agencies  also 
committed  to  reviewing  and  considering 
revisions  to  VMT  rebound  estimates  for 


812  See  80  FR  40448-40452. 

813  See  80  FR  40448-40452. 
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the  final  rule  based  on  submissions  from 
public  commenters  and  new  research  on 
the  rebound  effect. 

This  section  reviews  new  econometric 
analyses  that  have  been  produced  since 
the  release  of  the  proposal.  All  of  these 
analyses  study  the  change  in  HDV  use 
(measured  in  VMT,  ton -mile, or  fuel 
consumption)  in  response  to  changes  in 
fuel  price  ($/gallon)  or  fuel  cost  ($/miie 
or  $/ton-mi!e).The  studies  presented 
below  attempt  to  estimate  these 
elasticities  in  the  HDV  sector  using 
varying  approaches  and  data  sources. 

Concurrent  with  the  development  of 
the  proposal  for  this  rule,  EPA 
contracted  with  Energy  and 
Environmental  Research  Associates 
(EERA)  to  analyze  the  HDV  rebound 
effect  for  regulatory  assessment 
purposes.  Excerpts  of  EERA’s  initial 
report  to  EPA  are  included  in  the  NPRM 
docket  and  contain  detailed  qualitative 
discussions  of  the  rebound  effect  as  well 
as  data  sources  that  could  be  used  in 
quantitativeanalysis.814  EERA  also 
conducted  follow -onquantitative 
analyses  focused  on  estimating  the 
impact  of  fuel  prices  on  VMT  and  fuel 
consumption.  We  included  a  Working 
Paper  in  the  NPRM  docket  that 
described  much  of  this  work.815  Note 
that  EERA’s  Working  Paper  was  not 
available  at  the  time  the  agencies 
conducted  the  analysis  of  the  rebound 
effect  for  the  proposal,  but  that  the 
agencies  agreed  to  consider  this  work 
and  any  other  work  in  the  analysis 
supporting  the  final  rule. 

At  the  time  of  publication  of  the 
NPRM,  Winebrake  et  al.  (201 5) 
published  two  papers  in  Transportation 
Research  Part  D:  Transport  and 
Environment  based  on  the  EERA  work 
mentioned  above.816  These  two  papers 
have  been  filed  in  each  agency’s  docket 
and  received  public  review  and 
comment.  In  the  first  paper,  the  fuel 
price  elasticities  of  VMT  and  fuel 
consumption  for  combination  trucks  are 
estimated  with  regression  models.  The 
combination  trucks  paper  uses  annual 
data  for  the  period  1970-2012.  VMT  and 
fuel  consumption  are  used  as  the 


814  EERA  (2014),  “Research  to  Inform  Analysis  of 
the  Heavy- DutyVehicle  Rebound  Effect,”  Excerpts 
of  Draft  Final  Report  of  Phase  1  under  EPA  contract 
EP-C-1 3-025,  EPA-HG-OAR-20 1 4-0827-0514. 

815  EERA  (2015),  “Working  Paper  on  Fuel  Price 
Elasticities  for  Heavy  Duty  Vehicles,”  Draft  Final 
Report  of  Phase  2  under  EPA  contract  EP-C-1 1- 
046,  EPA-HG-OAR-201 4-0827-051 5. 

816  Winebrake,  J.J.,  et  al.,  Fuel  price  elasticities  in 
the  U.S.  combination  trucking  sector. 
Transportation  Research  Part  D:  Transport  and 
Environment,  2015.  38:  p.  166-177. 

Winebrake,  J.J.,  et  ai.,  Fuel  price  elasticities  for 
single  unit  truck  operations  in  the  United  States. 
Transportation  Research  Part  D:  Transport  and 
Environment,  2015.  38:  p.  178-187. 


dependent  variables.  The  control 
variables  include:  A  macroeconomic 
variable  (e.g.,  gross  domestic  product 
(GDP)),  imports/exports,  and  fuel  price, 
among  other  variables.  In  the  second 
paper,  the  fuel  price  elasticity  of  VMT 
for  single  unit  vehicles  is  estimated  by 
using  annual  data  for  the  period  1980- 
2012.  The  single  unit  vehicle  paper  uses 
similar  control  variables  but  includes 
additional  variables  related  to  lane 
miles  and  housing  construction.  VMT  is 
the  only  dependent  variable  modeled  in 
the  single  unit  vehicle  paper  (i.e.,  fuel 
consumption  is  not  modeled). 

The  results  in  Winebrake  et  al.  are 
that  the  null  hypothesis — which  states 
that  the  fuel  price  elasticity  of  VMT  and 
the  fuel  price  elasticity  of  fuel 
consumption  are  zero — cannot  be 
rejected  with  statistical  confidence.  The 
papers  hypothesize  that  low  elasticities 
may  be  due  to  a  range  of  possibilities 
including:  (1)  The  common  use  of  fuel 
surcharges;  (2)  adjustments  in  other 
operational  costs  such  as  labor;  (3) 
possible  principal -agentproblems 
affecting  driver  behavior;  and  (4)  the 
nature  of  freight  transportation  as  an 
input  to  a  larger  supply  chain  system 
that  is  driven  by  other  factors.  These 
two  papers  suggest  that  previous 
regulatory  analysis  that  uses  a  five 
percent  rebound  effect  for  combination 
trucks  and  a  15  percent  rebound  effect 
for  single  unit  trucks  may  be 
overestimating  the  direct  VMT  rebound 
effect. 

To  the  best  of  our  knowledge,  the 
Winebrake  et  al.  paper  represents  the 
first  peer -reviewed  work  in  the  last  two 
decades,  after  Gately  (1990),817  that 
attempts  to  estimate  quantitatively  the 
impact  of  a  change  in  fuel  costs  on  HDV 
VMT  in  the  U.S.  context.  A  subsequent 
paper  by  Wadud,  discussed  in  more 
detail  below,  states  that  there  is  “only 
one  creditable  study”  on  “the  responses 
of  different  [heavy  duty]  vehicle  sectors 
to  fuel  price  or  income  changes,” 
specifically  the  Winebrake  et  al. 
combination  truck  work. 

However,  there  is  also  other  recent 
work  that  has  not  been  peer  reviewed, 
or  that  studies  HD  VMT  rebound  in 
other  countries,  that  bears  mention. 
Resources  for  the  Future  (RFF)  filed  a 
comment  on  the  proposal  with  a 
Working  Paper  by  Leard  et  al.  (2015)  to 
address  HDV  rebound  effects.818  819 


817  Gateiy,  D.,  1990.  The  U.S.  demand  for 
highway  travel  and  motor  fuel.  Energy  J.  1 1 ,  59-74. 

818  Resources  for  the  Future  (RFF)  comment, 
EPA-HQ-OAR-20 14-0827-1 200. 

819  Leard,  B.,  et  al.,  Fuel  Costs,  Economic  Activity, 
and  the  Rebound  Effect  for  Heavy-Duty  Trucks. 
September  2015,  Resources  for  the  Future:  RF  DP 
15-43,  Washington,  DC.  EPA-HQ-OAR-2014- 
0827-1 200-A1. 


Leard  et  al.’s  paper  uses  detailed  truck - 
level  micro-datafrom  the  Vehicle 
Inventory  and  Use  Survey  (VI US)  for  six 
survey  years  (specifically,  1977,  1982, 
1987,  1992,  1997,  and  2002).  The 
“rebound  effect”  in  this  paper  is  defined 
to  be  a  combination  of  a  “VMT  elasticity 
with  respect  to  fuel  costs  per  mile”  ($/ 
mile);  and  a  “truck  count  elasticity  with 
respect  to  fuel  costs  per  mile.”  Fuel 
costs  per  mile  are  defined  as  fuel  price 
($/gal)  divided  by  efficiency  (mpg). 
Because  the  agencies  do  not  estimate  the 
directional  impact  of  this  rulemaking  on 
vehicle  sales,  the  portion  of  Leard  et 
al.’s  estimates  associated  with  VMT 
rebound  with  respect  to  fuel  costs  per 
mile  are  the  most  useful  point  of 
comparison  to  the  estimates  in  the 
proposal  for  this  rulemaking. 

Leard  et  al.  report  a  VMT  rebound 
effect  result  of  18.5  percent  with  respect 
to  fuel  costs  per  mile  for  combination 
trucks.820  This  finding  suggests  that 
previous  estimates  of  combination  truck 
rebound  effects  used  in  the  proposed 
rule,  a  five  percent  rebound  effect,  may 
be  underestimating  the  true  rebound 
effect.  Leard  et  al.  also  report  a  VMT 
rebound  effect  with  respect  to  fuel  costs 
per  mile  of  12.2  percent  for  single  unit 
trucks.821  This  finding  (like  the  findings 
of  the  Winebrake  paper)  suggests  that 
the  previous  use  of  a  1 5  percent 
rebound  effect  for  single  unit  vehicles  in 
the  proposed  rule  may  be 
overestimating  the  true  rebound  effect. 
As  noted,  VI  US  was  discontinued  in 
2002,  so  the  most  recent  data  in  this 
study  is  2002,  which  is  fourteen  years 
old.  The  Leard  et  al.  Working  Paper  has 
not  yet  been  peer  reviewed  or 
published. 

Recently,  Wadud  (2016)  has  estimated 
price  elasticities  of  diesel  demand  in  the 
U.K.822  The  paper  aims  to  model  diesel 
demand  elasticities  for  different  freight 
duty  vehicle  types  in  the  U.K.  Wadud 
uses  a  similar  model  specification  as 
Winebrake  et  al.  in  the  regression 
analysis.  Wadud  finds  that  diesel 
consumption  in  freight  vehicles  overall 
is  quite  inelastic.  Diesel  demand  from 
articulated  trucks  and  large  goods 
vehicles  (similar  to  combination  trucks 
in  the  U.S.)  does  not  respond  to  changes 


820  Leard  et  a!,  report  a  total  VMT  rebound  effect 
result  of  29.7  percent  for  combination  trucks,  which 
is  a  sum  of  separate  estimates  associated  with  both 
VMT  elasticity  and  truck  count  elasticity  with 
respect  to  fuel  costs  per  mile. 

821  For  vocational  trucks,  Leard  et  al.  report  an 
overall  9.3  percent  rebound  value,  which  is  a  sum 
of  separate  estimates  associated  with  both  VMT 
elasticity  and  truck  count  elasticity  with  respect  to 
fuel  costs  per  mile. 

822  Wadud,  Zia,  Diesel  Demand  in  the  Road 
Freight  Sector  in  the  UK:  Estimates  for  Different 
Vehicle  Types.  Applied  Energy  165  (2016),  p.  849- 
857. 


EPA-1 9-01 26-A-001 391 


ED  001620  00002750-00394 


EPA-HQ-201 8-002121  Production  Set  #2 


73872  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


in  diesel  prices.  Demand  in  rigid  trucks 
(similar  to  single  unit  trucks  in  the  U.S.) 
responds  to  fuel  price  changes  with  a  15 
percent  elasticity.  Wadud’s  work 
presents  empirical  results  in  the  U.K., 
which  might  not  be  necessarily  be 
appropriate  to  apply  to  the  U.S. 

(3)  How  the  Agencies  Estimated  the 
HDV  Rebound  Effect  for  the  Final  Rule 

(a)  Values  Used  in  the  Phase  2  NPRM 
Analysis 

At  the  time  the  agencies  conducted 
their  analysis  of  the  proposed  Phase  2 
HD  fuel  efficiency  and  GHG  emissions 
standards,  the  agencies  determined  that 
the  evidence  did  not  lend  itself  to  any 
changes  in  the  values  used  to  estimate 
the  VMT  rebound  effect  in  the  HD  Phase 
1  rulemaking.  The  agencies  used  the 
rebound  effects  estimate  of  15  percent 
for  vocational  vehicles  five  percent  for 
combination  tractors,  and  10  percent  for 
HD  pickup  trucks  and  vans  from  the  HD 
Phase  1  rulemaking. 

(b)  How  the  Agencies  Analyzed  VMT 
Rebound  in  This  Final  Rulemaking 

The  emergence  of  new  information  as 
well  as  public  comment  are  cause  for 
updating  the  quantitative  values  used  to 
estimate  the  VMT  rebound  effect  from 
those  estimated  by  the  analysis 
conducted  for  the  HD  Phase  1 
rulemaking.  For  vocational  trucks,  the 
Winebrake  et  al.  study  found  no 
responsiveness  of  truck  travel  to  diesel 
fuel  prices,  suggesting  a  VMT  rebound 
of  essentially  zero.  Leard  et  al.  suggested 
a  VMT  rebound  effect  for  vocational 
trucks  of  roughly  12  percent.  For 
combination  trucks,  the  Winebrake  et  al. 
study  found  a  rebound  effect  of 
essentially  zero  percent.  The  Leard  et  al. 
study  found  a  VMT  elasticity  rebound 
effect  of  roughly  18  percent  for 
combination  trucks.  In  addition  to  the 
RFF  comments  to  which  Leard  et  al.  was 
included,  EPA  and  NHTSA  received  ten 
other  comments  on  HDV  rebound 
during  the  comment  period  for  the 
proposal,  six  of  which  were  substantive. 
One  of  these  commenters  suggested  that 
the  agencies’  rebound  numbers  “appear 
reasonable.”  The  five  others  commented 
that  the  rebound  estimates  for  both 
combination  and  vocational  vehicles 
used  in  the  proposal  were 
overestimated,  and  suggested  using  the 
Winebrake  et  al.  estimates. 

In  revising  the  HD  VMT  rebound 
estimates,  we  give  somewhat  greater 
consideration  to  the  findings  of 
Winebrake  et  al.  because  it  is  peer- 
reviewed  and  published,  whereas  Leard 
et  al.  is  a  Working  Paper.  Based  on  this 
consideration  and  on  the  comments  that 
we  received  in  response  to  the  proposal, 


the  agencies  have  chosen  to  revise  the 
VMT  rebound  estimate  for  vocational 
trucks  down  to  five  percent,  and  have 
elected  to  maintain  the  use  of  the  five 
percent  rebound  effect  for  tractors.  We 
note  that  while  the  Winebrake  et  al. 
work  supports  rebound  estimates  of  zero 
percent  for  vocational  vehicles  and 
tractors,  using  a  five  percent  value  is 
conservative  and  leaves  some 
consideration  of  uncertainty,  as  well  as 
some  consideration  of  the  (un-peer 
reviewed  and  unpublished)  findings  of 
the  Leard  et  al.  study.  The  five  percent 
value  is  in  range  of  the  two  U.S.  studies 
and  generally  addresses  the  issues 
raised  by  the  commenters.  We  did  not 
receive  new  data  or  comments  on  our 
estimated  VMT  rebound  effect  for 
heavy -dutypick-uptrucks  and  vans. 
Therefore,  we  have  elected  to  use  the  10 
percent  value  used  for  the  proposal. 

it  should  be  noted  that  the  rebound 
estimates  we  have  selected  for  our 
analysis  represent  the  VMT  impact  from 
the  final  standards  with  respect  to 
changes  in  the  fuel  cost  per  mile  driven. 
As  described  in  the  Ri  A  (Chapter  8),  the 
HDV  rebound  effect  should  ideally  be  a 
measure  of  the  change  in  fuel  consumed 
with  respect  to  the  change  in  overall 
operating  costs  due  to  a  change  in  HDV 
fuel  efficiency.  Such  a  measure  would 
incorporate  all  impacts  from  our  rules, 
including  those  from  incremental 
increases  in  vehicle  prices  that  reflect 
costs  for  improving  their  fuel  efficiency. 
Therefore,  VMT  rebound  estimates  with 
respect  to  fuel  costs  per  mile  must  be 
“scaled”  to  apply  to  total  operating 
costs,  by  dividing  them  by  the  fraction 
of  total  operating  costs  accounted  for  by 
fuel  use. 

In  the  NPRM,  due  to  timing 
constraints,  we  used  the  same  “overall” 
VMT  rebound  value  for  each  of  the 
alternatives.  For  the  final  rulemaking, 
we  determined  VMT  rebound  separately 
for  each  HDV  category  and  for  each 
alternative.  The  agencies  made 
simplifying  assumptions  in  the  VMT 
rebound  analysis  for  this  final 
rulemaking,  similar  to  the  approach 
taken  during  HD  Phase  1  final  rules.  For 
example,  due  to  timing  constraints,  the 
agencies  did  not  have  the  final 
technology  package  costs  for  each  of  the 
alternatives  prior  to  the  need  to  conduct 
the  emission  inventory  analysis. 
Therefore,  the  agencies  used  the 
technology  package  costs  developed  for 
each  of  the  NPRM  alternatives.  Chapter 
8.3.3  in  the  RIA  provides  more  details 
on  our  assessment  of  HDV  VMT 
rebound,  in  addition,  Chapter  7  of  the 
RIA  presents  VMT  rebound  for  each 
HDV  sector  that  we  estimated  for  the 
final  program.  These  VMT  impacts  are 
reflected  in  the  estimates  of  total  fuel 


savings  and  reductions  in  emissions  of 
GHG  and  other  air  pollutants  presented 
in  Section  VII  and  VIII  of  this  Preamble 
for  all  categories. 

For  the  purposes  of  this  final 
rulemaking,  we  have  not  taken  into 
account  any  potential  fuel  savings  or 
GHG  emission  reductions  from  the  rail 
sector  due  to  mode  shift  because 
estimates  of  this  effect  seem  too 
speculative  at  this  time.  Similarly,  we 
have  not  taken  into  account  any  fuel 
savings  or  GHG  emissions  reductions 
from  the  potential  shift  in  VMT  from 
older  HDVs  to  newer,  more  efficient 
HDVs  because  we  have  found  no 
evidence  of  this  potential  effect  from 
fuel  efficiency  standards.  The  agencies 
requested  comment  on  these 
assumptions  in  the  NPRM,  but  did  not 
receive  any. 

Note  that  while  we  focus  on  the  VMT 
rebound  effect  in  our  analysis  of  these 
final  rules,  there  are  at  least  two  other 
types  of  rebound  effects  discussed  in  the 
energy  policy  and  economics  literature, 
in  addition  to  VMT  rebound  effects, 
there  are  “indirect”  rebound  effects, 
which  refers  to  the  purchase  of  other 
goods  or  services  (that  consume  energy) 
with  the  costs  savings  from  energy 
efficiency  improvements;  and 
“economy -wide”rebound  effects,  which 
refers  to  the  increased  demand  for 
energy  throughout  the  economy  in 
response  to  the  reduced  market  price  of 
energy  that  happens  as  a  result  of  energy 
efficiency  improvements.  One 
commenter  pointed  out  that  consumers 
may  use  their  savings  from  lower  fuel 
costs  as  a  result  of  the  direct  rebound 
effect  to  buy  more  goods  and  services, 
which  indirectly  increases  the  use  of 
energy  the  indirect  rebound 
effect).823  The  commenter  states  that  the 
i  n  d  i  rect  rebo  u  n  d  effect  rep  resen  ts  a 
positive  economic  result  for  consumers, 
since  consumer  welfare  increases, 
although  it  could  result  in  increased 
energy  use  and  GHG  emissions.  We 
agree  with  the  commenter’s  observation 
that,  to  the  extent  that  indirect  rebound 
does  occur,  it  could  have  both  positive 
and  negative  impacts. 

Another  commenter  suggested  that 
the  indirect  or  economy -widerebound 
effect  could  be  large  enough  so  as  to 
fully  offset  the  fuel  savings  and  GHG 
emissions  benefits  of  the  rule.824  The 
commenter  provides  multiple  estimates 
of  the  potential  size  of  the  indirect 
rebound  effect.  However,  the 
unpublished  methodology  used  to 
perform  these  estimates  has  not 
undergone  peer  review  and,  as 
explained  in  the  response  to  comment 


823  EPA-HQ-OAR-201 4-0827-1 336. 

824  EPA-HQ-OAR-201 4-0827-1 467. 
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document,  the  agencies  find  it  to  be 
dubious.  Further,  as  discussed  in  detail 
in  the  proposal  rule  and  our  response  to 
comment  document,  there  are  a  number 
of  other  important  questions  not 
addressed  by  the  commenter  that  must 
be  examined  before  we  can  have  enough 
confidence  in  these  kinds  of  estimates  to 
include  them  in  our  economic  analysis. 

As  discussed  in  this  rule,  all  of  the 
fuel  costs  savings  will  not  necessarily  be 
passed  through  to  the  consumer  in 
terms  of  cheaper  goods  and  services. 
First,  there  may  be  market  barriers  that 
impede  trucking  companies  from 
passing  along  the  fuel  cost  savings  from 
the  rule  in  the  form  of  lower  rates. 
Second,  there  are  upfront  vehicle  costs 
(and  potentially  transaction  or  transition 
costs  associated  with  the  adoption  of 
new  technologies)  that  would  partially 
offset  some  of  the  fuel  cost  savings  from 
our  rule,  thereby  limiting  the  magnitude 
of  the  impact  on  prices  of  final  goods 
and  services.  Also,  it  is  not  clear  how 
the  fuel  savings  from  the  rule  would  be 
utilized  by  trucking  firms.  For  example, 
trucking  firms  may  reinvest  fuel  savings 
in  their  own  company;  retain  fuel 
savings  as  profits;  pass  fuel  savings  onto 
customers  or  others;  or  increase  driver 
pay.  Finally,  it  is  not  clear  how  the 
different  pathways  that  fuel  savings 
would  be  utilized  would  affect 
greenhouse  gas  emissions. 

Research  on  indirect  and  economy¬ 
wide  rebound  effects  is  scant,  and  we 
have  not  identified  any  peer-reviewed 
research  that  attempts  to  quantify 
indirect  or  economy- widerebound 
effects  for  HDVs.  In  particular,  the 
agencies  are  not  aware  of  any  peer- 
reviewed  approach  which  indicates  that 
the  magnitude  of  indirect  or  economy - 
wide  rebound  effects,  if  any,  would  be 
significant  for  this  final  rule.825 
Therefore,  we  rely  on  the  analysis  of 
vehicle  miles  traveled  to  estimate  the 
rebound  effect  in  this  rule,  as  we  did  for 
the  HD  Phase  1  rule,  where  we 
attempted  to  quantify  only  rebound 


825  The  same  entity  responsible  for  these 
comments  also  sought  reconsideration  of  the  Phase 
1  rule  on  the  grounds  that  indirect  rebound  effects 
had  not  been  considered  by  the  agencies  and  could 
negate  ali  of  the  benefits  of  the  standards.  This 
assertion  rested  on  an  unsupported  affidavit  lacking 
any  peer  review  or  other  indicia  of  objectivity.  This 
affidavit  cited  only  one  published  study.  The  study 
cited  did  not  deal  with  vehicle  efficiency,  has 
methodological  limitations  (many  of  them 
acknowledged),  and  otherwise  was  not  pertinent. 
EPA  and  NHTSA  thus  declined  to  reconsider  the 
Phase  1  rule  based  on  these  speculative  assertions. 
See  generally  77  FR  51703-51704,  August  27,  2012 
and  77  FR  51502-51503,  August  24,  2012.  The 
analysis  in  this  entity’s  comments  on  this 
rulemaking  rests  largely  on  that  same  unsupported 
affidavit. 


effects  from  our  rule  that  impact  HDV 
VMT. 

In  order  to  test  the  effect  of  alternative 
assumptions  about  the  rebound  effect, 
NHTSA  examined  the  sensitivity  of  its 
estimates  of  benefits  and  costs  of  the 
proposed  Phase  2  program  for  HD 
pickups  and  vans  to  alternative 
assumptions  about  the  rebound  effect. 
While  the  main  analysis  for  pickups  and 
vans  assumes  a  10  percent  rebound 
effect,  the  sensitivity  analysis  estimates 
the  benefits  and  costs  of  these  standards 
under  the  assumptions  of  5,  15,  and  20 
percent  rebound  effects.  This  sensitivity 
analysis  can  be  found  in  Section  IX. E. 3 
of  the  NPRM  Preamble826  and  shows 
that  (a)  using  a  5  percent  value  for  the 
rebound  effect  reduced  benefits  and 
costs  of  the  proposed  standards  by 
identical  amounts,  leaving  net  benefits 
unaffected;  and  (b)  rebound  effects  of  15 
percent  and  20  percent  increased  costs 
and  reduced  benefits  compared  to  their 
values  in  the  main  analysis,  thus 
reducing  net  benefits  of  the  proposed 
standards.  Nevertheless,  the  proposed 
and  now  the  final  program  have 
significant  net  benefits  and  these 
alternative  values  of  the  rebound  effect 
would  not  have  affected  the  agencies’ 
selection  of  the  final  program 
stringency,  as  that  selection  is  based  on 
NHTSA ’s  assessment  of  the  maximum 
feasible  fuel  efficiency  standardsand 
EPA ’s  selection  of  appropriate  GHG 
standards  to  address  energy  security  and 
the  environment. 

F.  Impact  on  Class  Shifting ,  Fleet 
Turnover ;  and  Sales 

The  agencies  considered  two 
additional  potential  indirect  effects 
which  may  lead  to  unintended 
consequences  of  the  program  to  improve 
the  fuel  efficiency  and  reduce  GHG 
emissions  from  HD  trucks.  The  next 
sections  cover  the  agencies’  qualitative 
discussions  on  potential  class  shifting 
and  fleet  turnover  effects. 

(1)  Class  Shifting 

Heavy -duty vehicles  are  typically 
configured  and  purchased  to  perform  a 
function.  For  example,  a  concrete  mixer 
truck  is  purchased  to  transport  concrete, 
a  combination  tractor  is  purchased  to 
move  freight  with  the  use  of  a  trai  ler, 
and  a  Class  3  pickup  truck  could  be 
purchased  by  a  landscape  company  to 
pull  a  trailer  carrying  lawnmowers.  The 
purchaser  makes  decisions  based  on 
many  attributes  of  the  vehicle,  including 
the  gross  vehicle  weight  rating  of  the 
vehicle,  which  in  part  determines  the 
amount  of  freight  or  equipment  that  can 
be  carried.  If  the  Phase  2  standards 


826  80  FR  40137. 


impact  either  the  performance  of  the 
vehicle  or  the  marginal  cost  of  the 
vehicle  relative  to  the  other  vehicle 
classes,  then  consumers  may  choose  to 
purchase  a  different  vehicle,  resulting  in 
the  unintended  consequence  of 
increased  fuel  consumption  and  GHG 
emissions  in-use. 

The  agencies,  along  with  the  NAS 
panel,  found  that  there  is  little  or  no 
literature  which  evaluates  class  shifting 
between  trucks.827  In  addition,  the 
agencies  did  not  receive  comments 
specifically  raising  concerns  about  class 
shifting.  NHTSA  and  EPA  qualitatively 
evaluated  the  final  rules  in  light  of 
potential  class  shifting.  The  agencies 
looked  at  four  potential  cases  of  shifting: 
From  light- dutypickup  trucks  to  heavy- 
duty  pickup  trucks;  from  sleeper  cabs  to 
day  cabs;  from  combination  tractors  to 
vocational  vehicles;  and  within 
vocational  vehicles. 

Light-dutypickup  trucks,  those  with 
a  GVWR  of  less  than  8,500  lbs,  are 
currently  regulated  under  the  existing 
GHG/CAFE  standards  for  light  duty 
vehicles.  The  increased  stringency  of 
the  I ight-duty201 7-2025  MY  vehicle 
rule  has  led  some  to  speculate  that 
vehicle  consumers  may  choose  to 
purchase  heavy -dutypickup  trucks  that 
are  currently  regulated  under  the  HD 
Phase  1  program  if  the  cost  of  the  light - 
duty  regulation  is  high  relative  to  the 
cost  to  buy  the  larger  heavy -dutypickup 
trucks.  Since  fuel  consumption  and 
GHG  emissions  rise  significantly  with 
vehicle  mass,  a  shift  from  light- duty 
trucks  to  heavy -dutytrucks  would  likely 
lead  to  higher  fuel  consumption  and 
GHG  emissions,  an  untended 
consequence  of  the  regulations.  Given 
the  significant  price  premium  of  a 
heavy -duty  truck  (often  five  to  ten 
thousand  dollars  more  than  a  light-duty 
pickup),  we  believe  that  such  a  class 
shift  would  be  unlikely  whether  or  not 
this  program  exited.  These  final  rules 
would  continue  to  diminish  any 
incentive  for  such  a  class  shift  because 
they  would  narrow  the  GHG  and  fuel 
efficiency  performance  gap  between 
light-dutyand  heavy-dutypickup 
trucks.  The  regulations  for  the  HD 
pickup  trucks,  and  similarly  for  vans, 
are  based  on  similar  technologies  and 
therefore  reflect  a  similar  expected 
increase  in  cost  when  compared  to  the 
light-dutyGHG  regulation.  Hence,  the 
combination  of  the  two  regulations 
provides  little  incentive  for  a  shift  from 
light-dutytrucks  to  HD  trucks.  To  the 
extent  that  this  regulation  of  heavy-duty 
pickups  and  vans  could  conceivably 
encourage  a  class  shift  towards  lighter 
pickups,  this  unintended  consequence 


827  See  20 10  NAS  Report,  page  152. 
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would  in  fact  be  expected  to  lead  to 
lower  fuel  consumption  and  GHG 
emissions  as  the  smaller  light-duty 
pickups  have  significantly  better  fuel 
economy  ratings  than  heavy-duty 
pickup  trucks. 

The  projected  cost  increases  for  this 
action  differ  between  Class  8  day  cabs 
and  Class  8  sleeper  cabs,  reflecting  our 
conservative  assumption  for  purposes  of 
this  analysis  on  shifting  that  compliance 
with  these  standards  would  lead  truck 
consumers  to  specify  sleeper  cabs 
equipped  with  APUs  or  alternatives  to 
APU  while  day  cab  consumers  would 
not.  Since  Class  8  day  cab  and  sleeper 
cab  trucks  perform  essentially  the  same 
function  when  hauling  a  trailer,  this 
raises  the  possibility  that  the  additional 
cost  for  an  APU  or  alternatives  to  APU 
equipped  sleeper  cab  could  lead  to  a 
shift  from  sleeper  cab  to  day  cab  trucks. 
We  do  not  believe  that  such  an  intended 
consequence  would  occur  for  the 
following  reasons.  The  addition  of  a 
sleeper  berth  to  a  tractor  cab  is  not  a 
consumer-selectableattribute  in  quite 
the  same  way  as  other  vehicle  features. 
The  sleeper  cab  provides  a  utility  that 
long-distancetrucking  fleets  need  to 
conduct  their  operations — an  on-board 
sleeping  berth  that  lets  a  driver  comply 
with  federally -mandated  rest  periods,  as 
required  by  the  Department  of 
Transportation  Federal  Motor  Carrier 
Safety  Administration’s  hours -of -service 
regulations.  The  cost  of  sleeper  trucks  is 
already  higher  than  the  cost  of  day  cabs, 
yet  the  fleets  that  need  this  utility 
purchase  them.828  A  day  cab  simply 
cannot  provide  this  utility  with  a  single 
driver.  The  need  for  this  utility  would 
not  be  changed  even  if  the  additional 
costs  to  reduce  greenhouse  gas 
emissions  from  sleeper  cabs  exceed 
those  for  reducing  greenhouse  gas 
emissions  from  day  cabs.829 

A  trucking  fleet  could  instead  decide 
to  put  its  drivers  in  hotels  in  lieu  of 
using  sleeper  berths,  and  switch  to  day 
cabs.  However,  this  is  unlikely  to  occur 
in  any  great  number,  since  the  added 
cost  for  the  hotel  stays  would  far 
overwhelm  differences  in  the  marginal 
cost  between  day  and  sleeper  cabs.  Even 
if  some  fleets  do  opt  to  buy  hotel  rooms 
and  switch  to  day  cabs,  they  would  be 
highly  unlikely  to  purchase  a  day  cab 
that  wasaerodynamically  worse  than 


828  A  baseline  tractor  price  of  a  new  day  cab  is 
$89,500  versus  $1 13,000  for  a  new  sleeper  cab 
based  on  information  gathered  by  ICF  in  the 
“Investigation  of  Costs  for  Strateg ies  to  Reduce 
Greenhouse  Gas  Emissions  for  Heavy -DutyOn  -  Road 
Vehicles,”  July  2010.  Page  3.  Docket  Identification 
Number  EPA-HQ-OAR-20 14—0827. 

829  The  average  marginal  cost  difference  between 
sleeper  cabs  and  day  cabs  in  the  rule  is  roughly 
$2,500. 


the  sleeper  cab  they  replaced,  since  the 
need  for  features  optimized  for  long¬ 
distance  hauling  would  not  have 
changed.  So  in  practice,  there  would 
likely  be  little  difference  to  the 
environment  for  any  switching  that 
might  occur.  Further,  while  our 
projected  costs  in  the  NPRM  assumed 
the  purchase  of  an  APU  for  compliance 
for  nearly  all  sleeper  cabs,  the  updated 
analysis  reflects  additional  flexibility  in 
the  final  rules  that  would  allow 
manufacturers  to  use  several  other 
alternatives  to  APUs  that  would  be 
much  less  expensive.  Thus,  even  though 
we  are  now  projecting  that  APU  costs 
will  be  somewhat  higher  than  what  we 
projected  for  the  NPRM,  manufacturers 
and  consumers  will  not  be  required  to 
use  them.  In  fact,  this  regulatory 
structure  would  allow  compliance  using 
a  near  zero  cost  software  utility  that 
eliminates  tractor  idling  after  five 
minutes.  Using  this  compliance 
approach,  the  cost  difference  between  a 
Class  8  sleeper  cab  and  day  cab  due  to 
these  regulations  is  small.  We  are 
proposing  this  alternative  compliance 
approach  reflecting  that  some  sleeper 
cabs  are  used  in  team  driving  situations 
where  one  driver  sleeps  while  the  other 
drives.  In  that  situation,  an  APU  is 
unnecessary  since  the  tractor  is 
continually  being  driven  when 
occupied.  When  it  is  parked,  it  would 
automatically  eliminate  any  additional 
idling  through  the  shutdown  software.  If 
trucking  businesses  choose  this  option, 
then  costs  based  on  purchase  of  APUs 
may  overestimate  the  costs  of  this 
program  to  this  sector. 

Class  shifting  from  combination 
tractors  to  vocational  vehicles  may 
occur  if  a  customer  deems  the 
additional  marginal  cost  of  tractors  due 
to  the  regulation  to  be  greater  than  the 
utility  provided  by  the  tractor.  The 
agencies  initially  considered  this  issue 
when  deciding  whether  to  include  Class 
7  tractors  with  the  Class  8  tractors  or 
regulate  them  as  vocational  vehicles. 

The  agencies’  evaluation  of  the 
combined  vehicle  weight  rating  of  the 
Class  7  shows  that  if  these  vehicles  were 
treated  significantly  differently  from  the 
Class  8  tractors,  then  they  could  be 
easily  substituted  for  Class  8  tractors. 
Therefore,  the  agencies  will  continue  to 
include  both  classes  in  the  tractor 
category.  The  agencies  believe  that  a 
shift  from  tractors  to  vocational  vehicles 
would  be  limited  because  of  the  ability 
of  tractors  to  pick  up  and  drop  off 
trailers  at  locations  which  cannot  be 
done  by  vocational  vehicles. 

The  agencies  do  not  envision  that  the 
regulatory  program  would  cause  class 
shifting  within  the  vocational  vehicle 
class.  As  vocational  vehicles  include  a 


wide  variety  of  vehicle  types,  and  serve 
a  wide  range  of  functions,  the  diversity 
in  the  vocational  vehicle  segment  can  be 
primarily  attributed  to  the  variety  of 
customer  needs  for  specialized  vehicle 
bodies  and  added  equipment,  rather 
than  to  the  chassis.  The  new  standards 
are  projected  to  lead  to  a  small  increase 
in  the  incremental  cost  per  vehicle. 
However,  these  cost  increases  are 
consistent  across  the  board  for  both 
vocational  vehicles  and  the  engines 
used  in  the  vehicle  (Table  V-30  at 
Preamble  Section  V.C.(2)(e)).  The 
agencies  believe  that  the  utility  gained 
from  the  additional  technology  package 
would  outweigh  the  additional  cost  for 
vocational  vehicles.830 

In  conclusion,  NHTSA  and  EPA 
believe  that  the  regulatory  structure  for 
HD  vehicles  and  engines  would  not 
significantly  change  the  current 
competitive  and  market  factors  that 
determine  purchaser  preferences. 
Furthermore,  even  if  a  small  amount  of 
shifting  would  occur,  any  resulting  GHG 
impacts  would  likely  to  be  negligible 
because  any  vehicle  class  that  sees  an 
uptick  in  sales  is  also  being  regulated 
for  GHG  emission  control  and  fuel 
efficiency.  Therefore,  the  agencies  did 
not  include  an  impact  of  class  shifting 
on  the  vehicle  populations  used  to 
assess  the  benefits  of  the  program. 

(2)  Fleet  Turnover  and  Sales  Effects 

A  regulation  that  affects  the  cost  to 
purchase  and/or  operate  trucks  could 
affect  whether  a  consumer  decides  to 
purchase  a  new  truck  and  the  timing  of 
that  purchase.  The  term  pre-buyrefers 
to  the  idea  that  truck  purchases  may 
occur  earlier  than  otherwise  planned  to 
avoid  the  additional  costs  associated 
with  a  new  regulatory  requirement. 
Slower  fleet  turnover,  or  low -buys, may 
occur  when  owners  opt  to  keep  their 
existing  truck  rather  than  purchase  a 
new  truck  due  to  the  incremental  cost 
of  the  regulation. 

Several  commenters  raised  the 
possibility  of  pre-buyfor  these 
standards.  Allison  Transmission,  the 
National  Automobile  Dealers 
Association,  the  Owner -Operator 
Independent  Drivers  Association,  and 
the  Truck  Renting  and  Leasing 
Association  point  toward  pre-buy 
associated  with  standards  from  the 
2000s  for  nitrogen  oxides  (NOx) 
regulations  as  evidence  of  the  likelihood 


830  The  final  rule  projects  the  average  per- vehicle 
costs  associated  with  the  2027  MY  standards  to  be 
generally  less  than  five  percent  of  the  overall  price 
of  a  new  vehicle.  The  cost- effect ivenessof  these 
vocational  vehicle  standards  in  dollars  per  ton  is 
similar  to  the  cost  effectiveness  estimated  for  light- 
duty  trucks  in  the  2017-2025  Sight  duty  greenhouse 
gas  standards  (Preamble  section  V.C.3). 
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of  pre-buyfor  vehicle  GHG  and  fuel 
efficiency  standards.  Daimler  Trucks 
North  America,  the  International  Union, 
United  Automobile,  Aerospace,  and 
Agricultural  Implement  Workers  of 
America,  and  the  Truck  and  Engine 
Manufacturers  Association  express 
concern  about  pre-buyspecifically  in 
the  context  of  NPRM  Alternative  4,  due 
to  concerns  that  the  time  frame  for 
technology  development  and  adoption 
was  too  short.  Daimler  T rucks  and  the 
Environmental  Defense  Fund  note  that 
Phase  1  did  not  appear  to  result  in  pre¬ 
buy.  Volvo  Group  notes  that  the  phase- 
in  approach  of  Phase  1  plus  the 
flexibilities  available  eased  the 
transition  to  new  technologies,  and  that 
gradual  market  acceptance  of  new 
technologies  will  lead  to  less  disruption 
than  an  accelerated  program.  The 
Recreational  Vehicle  Industry 
Association  expressed  concern  that  the 
standards  will  have  a  negative  effect  on 
recreational  vehicle  sales. 

The  2010  NAS  HD  Report  discussed 
the  topics  associated  with  medium -and 
heavy -dutyvehicle  fleet  turnover.  NAS 
noted  that  there  is  some  empirical 
evidence  of  pre-buybehavior  in 
response  to  the  2004  and  2007  heavy- 
duty  engine  emission  standards,  with 
larger  impacts  occurring  in  response  to 
higher  costs.831  However,  those 
regulations  increased  upfront  costs  to 
firms  without  any  offsetting  future  cost 
savings  from  reduced  fuel  purchases.  In 
summary,  NAS  stated  that: 

.  .  .  during  periods  of  stable  or 
growing  demand  in  the  freight  sector, 
pre-buybehavior  may  have  significant 
impact  on  purchase  patterns,  especially 
for  larger  fleets  with  better  access  to 
capital  and  financing.  Under  these  same 
conditions,  smaller  operators  may 
simply  elect  to  keep  their  current 
equipment  on  the  road  longer,  all  the 
more  likely  given  continued 
improvements  in  diesel  engine 
durability  over  time.  On  the  other  hand, 
to  the  extent  that  fuel  economy 
improvements  can  offset  incremental 
purchase  costs,  these  impacts  will  be 
lessened.  Nevertheless,  when  it  comes 
to  efficiency  investments,  most  heavy- 
duty  fleet  operators  require  relatively 


831  Committee  to  Assess  Fuei  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles;  National  Research  Council; 

Transportation  Research  Board  (2010). 
“Technologies  and  Approaches  to  Reducing  the 
Fuel  Consumption  of  Medium-and  Heavy-Duty 
Vehicles,”  (hereafter,  “NAS  Report”).  Washington, 
DC,  the  National  Academies  Press.  Available 
electronically  from  the  National  Academies  Press 
Web  site  at  http://www.nap.edu/ 
cata log. php?record_id= 12845 .,  pp.  150-151,  Docket 
EPA-HQ-OAR-201 4-0827-0276. 


quick  payback  periods,  on  the  order  of 
two  to  three  years.832 

The  regulations  are  projected  to  return 
fuel  savings  to  the  vehicle  owners  that 
offset  the  cost  of  the  regulation  within 
a  few  years.  The  effects  of  the  regulation 
on  purchasing  behavior  and  sales  will 
depend  on  the  nature  of  the  market 
failures  and  the  extent  to  which  firms 
consider  the  projected  future  fuel 
savings  in  their  purchasing  decisions. 

If  trucking  firms  or  other  buyers 
account  for  the  rapid  payback,  they  are 
unlikely  to  strategically  accelerate  or 
delay  their  purchase  plans  at  additional 
cost  in  capital  to  avoid  a  regulation  that 
will  lower  their  overall  operating  costs. 
As  discussed  in  Section  IX. A.,  this 
scenario  may  occur  if  this  program 
reduces  uncertainty  about  fuel -saving 
technologies.  More  reliable  information 
about  ways  to  reduce  fuel  consumption 
allows  truck  purchasers  to  evaluate 
better  the  benefits  and  costs  of 
additional  fuel  savings,  primarily  in  the 
original  vehicle  market,  but  possibly  in 
the  resale  market  as  well.  In  addition, 
these  standards  are  expected  to  lead 
manufacturers  to  install  more  fuel- 
saving  technologies  and  promote  their 
purchase;  the  increased  availability  and 
promotion  may  encourage  sales. 

Other  market  failures  may  leave  open 
the  possibility  of  some  pre-buyor 
delayed  purchasing  behavior.  Firms 
may  not  consider  the  full  value  of  the 
future  fuel  savings  for  several  reasons. 
For  instance,  truck  purchasers  may  not 
want  to  invest  in  fuel  efficiency  because 
of  uncertainty  about  fuel  prices. 

Another  explanation  is  that  the  resale 
market  may  not  fully  recognize  the 
value  of  fuel  savings,  due  to  lack  of  trust 
of  new  technologies  or  changes  in  the 
uses  of  the  vehicles.  Lack  of 
coordination  (also  called  split 
incentives — see  Section  IX. A)  between 
truck  purchasers  (who  may  emphasize 
the  up-frontcosts  of  the  trucks)  and 
truck  operators,  who  like  the  fuei 
savings,  can  also  lead  to  pre-buyor 
delayed  purchasing  behavior.  If  these 
market  failures  prevent  firms  from  fully 
internalizing  fuel  savings  when 
deciding  on  vehicle  purchases,  then  pre¬ 
buy  and  delayed  purchase  could  occur 
and  could  result  in  a  slight  decrease  in 
the  GHG  benefits  of  the  regulation. 

Thus,  whether  pre-buyor  delayed 
purchase  is  likely  to  play  a  significant 
role  in  the  truck  market  depends  on  the 
specific  behaviors  of  purchasers  in  that 
market.  Without  additional  information 
about  which  scenario  is  more  likely  to 
be  prevalent,  the  agencies  are  not 


832  See  NAS  Report,  Note  831,  page  151,  Docket 
EPA-HQ-OAR-201 4-0827-0276. 


projecting  a  change  in  fleet  turnover 
characteristics  due  to  this  regulation. 

Industry  purchasing  in  relation  to  the 
advent  of  the  Phase  1  standards  offers  at 
least  some  insight  into  the  impacts  of 
these  standards.  The  Environmental 
Defense  Fund  observes  that  MY  2014 
heavy -dutytrucks  had  the  highest  sales 
since  2005.  Any  trends  in  sales  are 
likely  to  be  affected  by  macroeconomic 
conditions,  which  have  been  recovering 
since  2009-2010.  The  standards  may 
have  affected  sales,  but  the  size  of  that 
effect  is  likely  to  be  swamped  by  the 
effects  of  the  economic  recovery.  It  is 
unlikely  to  be  possible  to  separate  the 
effects  of  the  existing  standards  from 
other  confounding  factors. 

G.  Monetized  GHG  Impacts 

(1)  Monetized  C02  Impacts — The  Social 
Cost  of  Carbon  (SC-CQ) 

We  estimate  the  global  social  benefits 
of  C02  emission  reductions  expected 
from  the  heavy -dutyGHG  and  fuel 
efficiency  standards  using  the  social 
cost  of  carbon  (SC-CQ)  estimates 
presented  in  the  Technical  Support 
Document:  Technical  Update  of  the 
Social  Cost  of  Carbon  for  Regulatory 
Impact  Analysis  Under  Executive  Order 
12866  (May  2013,  Revised  July  2015) 
(“current  SC-C02TSD”).833  (The  SC- 
C02  estimates  are  presented  in  Table 
I X— 1 1 ).  We  refer  to  these  estimates, 
which  were  developed  by  the  U.S. 
government,  as  “SC-CQ  estimates.”  The 
SC-CQ  is  a  metric  that  estimates  the 
monetary  value  of  impacts  associated 
with  marginal  changes  in  C02  emissions 
in  a  given  year.  It  includes  a  wide  range 
of  anticipated  climate  impacts,  such  as 
net  changes  in  agricultural  productivity 
and  human  health,  property  damage 
from  increased  flood  risk,  and  changes 
in  energy  system  costs,  such  as  reduced 
costs  for  heating  and  increased  costs  for 
air  conditioning.  It  is  typically  used  to 
assess  the  avoided  damages  as  a  result 
of  regulatory  actions  (i.e.,  benefits  of 
rulemakings  that  lead  to  an  incremental 
reduction  in  cumulative  global  C02 
emissions). 

The  SC-CQ  estimates  used  in  this 
analysis  were  developed  over  many 


833  Technical  Support  Document:  Technical 
Update  of  the  Social  Cost  of  Carbon  for  Regulatory 
impact  Analysis  Under  Executive  Order  12866  (May 
2013,  Revised  July  2015),  Interagency  Working 
Group  on  Social  Cost  of  Carbon,  with  participation 
by  Council  of  Economic  Advisers,  Council  on 
Environmental  Quality,  Department  of  Agriculture, 
Department  of  Commerce,  Department  of  Energy, 
Department  of  Transportation,  Environmental 
Protection  Agency,  National  Economic  Council, 
Office  of  Energy  and  Climate  Change,  Office  of 
Management  and  Budget,  Office  of  Science  and 
Technology  Policy,  and  Department  of  Treasury. 
Available  at:  https://www.whitehouse.gov/sites/ 
defa  u  It/fiies/omb/i  n  foreg/scc-tsd-fin  a  l-july- 
2015.pdf : 
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years,  using  the  best  science  available, 
and  with  input  from  the  public. 
Specifically,  an  interagency  working 
group  (IWG)  that  included  EPA,  DOT, 
and  other  executive  branch  agencies  and 
offices  used  three  integrated  assessment 
models  (I  AMs)  to  develop  the  SC-CQ 
estimates  and  recommended  four  global 
values  for  use  in  regulatory  analyses. 
The  SC-CQ  estimates  were  first 
released  in  February  2010  and  updated 
in  2013  using  new  versions  of  each 
1AM.  The  2013  update  did  not  revisit 
the  2010  modeling  decisions  ( e.g with 
regard  to  the  discount  rate,  reference 
case  socioeconomic  and  emission 
scenarios  or  equilibrium  climate 
sensitivity).  Rather,  improvements  in 
the  way  damages  are  modeled  are 
confined  to  those  that  have  been 
incorporated  into  the  latest  versions  of 
the  models  by  the  developers 
themselves  and  used  for  analyses  in 
peer-reviewedpublications.  The  2010 
SC-CQ  Technical  Support  Document 
(2010  SC-CQ  TSD)  provides  a  complete 
discussion  of  the  methods  used  to 
develop  these  estimates  and  the  current 
SC-CQ  TSD  presents  and  discusses  the 
update  (including  recent  minor 
technical  corrections  to  the 
estimates).834 

The  2010  SC-CQ  TSD  noted  a 
number  of  limitations  to  the  SC-CQ 
analysis,  including  the  incomplete  way 
in  which  the  lAMs  capture  catastrophic 
and  non- catastrophic  impacts,  their 
incomplete  treatment  of  adaptation  and 
technological  change,  uncertainty  in  the 
extrapolation  of  damages  to  high 
temperatures,  and  assumptions 
regarding  risk  aversion.  Currently  lAMs 
do  not  assign  value  to  all  of  the 
important  physical,  ecological,  and 
economic  impacts  of  climate  change 
recognized  in  the  climate  change 
literature  due  to  a  lack  of  precise 
information  on  the  nature  of  damages 
and  because  the  science  incorporated 
into  these  models  understandably  lags 
behind  the  most  recent  research. 
Nonetheless,  these  estimates  and  the 


834  Both  the  2010  SC-CQ  TSD  and  the  current 
TSD  are  available  at:  https://www.whitehouse.gov/ 
omb/oira/social-cost-of-carbon.  The  2010  SC-CQ 
TSD  also  available  in  the  docket:  Docket  ID  EPA- 
HQ-OAR-2009-0472-1 14577,  Technical  Support 
Document:  Social  Cost  of  Carbon  for  Regulatory 
impact  Analysis  Under  Executive  Order  12866 , 
Interagency  Working  Group  on  Social  Cost  of 
Carbon,  with  participation  by  the  Council  of 
Economic  Advisers,  Council  on  Environmental 
Quality,  Department  of  Agriculture,  Department  of 
Commerce,  Department  of  Energy,  Department  of 
Transportation,  Environmental  Protection  Agency, 
National  Economic  Council,  Office  of  Energy  and 
Climate  Change,  Office  of  Management  and  Budget, 
Office  of  Science  and  Technology  Policy,  and 
Department  of  Treasury  (February  2010).  Also 
available  at:  http://www.whitehouse.gov/sites/ 
default/files/omb/inforeg/for-agencies/Sociai-Cost- 
of-Carbon-for-RIA .  p  df. 


discussion  of  their  limitations  represent 
the  best  available  information  about  the 
social  benefits  ofC02  reductions  to 
inform  benefit -costanalysis;  see  RIA  of 
this  rule  and  the  SC-CQ  TSDs  for 
additional  details.  The  new  versions  of 
the  models  used  to  estimate  the  values 
presented  below  offer  some 
improvements  in  these  areas,  although 
further  work  is  warranted. 

Accordingly,  EPA  and  other  agencies 
continue  to  engage  in  research  on 
modeling  and  valuation  of  climate 
impacts  with  the  goal  to  improve  these 
estimates.  The  EPA  and  other  federal 
agencies  also  continue  to  consider 
feedback  on  the  SC-CQ  estimates  from 
stakeholders  through  a  range  of 
channels,  including  public  comments 
on  Agency  rulemakings  that  use  the  SC- 
C02  in  supporting  analyses  and  through 
regular  interactions  with  stakeholders 
and  research  analysts  implementing  the 
SC-CQ  methodology  used  by  the  IWG. 
The  SC-CQ  comments  received  on  this 
rulemaking  covered  the  technical  details 
of  the  modeling  conducted  to  develop 
the  SC-CQ  estimates  and  some  also 
provided  constructive  recommendations 
for  potential  opportunities  to  improve 
the  SC-CQ  estimates  in  future  updates. 
EPA  has  carefully  considered  ail  of 
these  comments  and  continues  to 
conclude  that  the  current  estimates 
represent  the  best  scientific  information 
on  the  impacts  of  climate  change 
available  in  a  form  appropriate  for 
incorporating  the  damages  from 
incremental  C02  emissions  changes  into 
regulatory  analysis.  Therefore,  EPA  has 
presented  the  current  SC-CQ  estimates 
in  this  rulemaking.  See  Section  1 1.8  of 
the  RTC  document  for  a  summary  of  and 
response  to  the  SC-CQ  comments 
submitted  to  this  rulemaking.  In 
addition,  OMB  sought  public  comment 
on  the  approach  used  to  develop  the  SC- 
C02  estimates  through  a  separate 
comment  period  and  published  a 
response  to  those  comments  in  201 5.835 

After  careful  evaluation  of  the  full 
range  of  comments  submitted  to  OMB, 
the  IWG  continues  to  recommend  the 
use  of  the  SC-CQ  estimates  in 
regulatory  impact  analysis.  With  the 
July  201 5  release  of  the  response  to 
comments,  the  IWG  announced  plans  to 
obtain  expert  independent  advice  from 
the  National  Academies  of  Sciences, 
Engineering  and  Medicine  to  ensure  that 
the  SC-CQ  estimates  continue  to  reflect 
the  best  availabiescientific  and 
economic  information  on  climate 
change.  The  Academies  then  convened 
a  committee,  “Assessing  Approaches  to 


835  See  https://www.whitehouse.gov/sites/defauit/ 
files/omb/in  foreg/scc-response-to-co  mmen  ts-fi  nal- 
july-2015.pdf. 


Updating  the  Social  Cost  of  Carbon,” 
(Committee)  which  is  reviewing  the 
state  of  the  science  on  estimating  the 
SC-CQ,  and  will  provide  expert, 
independent  advice  on  the  merits  of 
different  technical  approaches  for 
modeling  and  highlight  research 
priorities  going  forward.  EPA  will 
evaluate  its  approach  based  upon  any 
feedback  received  from  the  Academies’ 
panel. 

To  date,  the  Committee  has  released 
an  interim  report,  which  recommended 
against  doing  a  near  term  update  of  the 
SC-CQ  estimates.  For  future  revisions, 
the  Committee  recommended  the  IWG 
move  efforts  towards  a  broader  update 
of  the  climate  system  module  consistent 
with  the  most  recent,  best  available 
science,  and  also  offered 
recommendations  for  how  to  enhance 
the  discussion  and  presentation  of 
uncertainty  in  the  SC-CQ  estimates. 
Specifically,  the  Committee 
recommended  that  “the  IWG  provide 
guidance  in  their  technical  support 
documents  about  how  [SC-CQ] 
uncertainty  should  be  represented  and 
discussed  in  individual  regulatory 
impact  analyses  that  use  the  [SC-CQ]” 
and  that  the  technical  support 
document  for  each  update  of  the 
estimates  present  a  section  discussing 
the  uncertainty  in  the  overall  approach, 
in  the  models  used,  and  uncertainty  that 
may  not  be  included  in  the  estimates.  At 
the  time  of  this  writing,  the  IWG  is 
reviewing  the  interim  report  and 
considering  the  recommendations.  EPA 
looks  forward  to  working  with  the  IWG 
to  respond  to  the  recommendations  and 
will  continue  to  follow  IWG  guidance 
on  SC-CQ. 

The  four  global  SC-CQ  estimates  are 
as  follows:  $13,  $46,  $68,  and  $140  per 
metric  ton  of  C02  emissions  in  the  year 
2020  (201 3$).836  The  first  three  values 
are  based  on  the  average  SC-CQ  from 
the  three  lAMs,  at  discount  rates  of  5, 

3,  and  2.5  percent,  respectively.  SC-CQ 
estimates  for  several  discount  rates  are 
included  because  the  literature  shows 
that  the  SC-CQ  is  quite  sensitive  to 
assumptions  about  the  discount  rate, 
and  because  no  consensus  exists  on  the 
appropriate  rate  to  use  in  an 
intergenerational  context  (where  costs 
and  benefits  are  incurred  by  different 
generations).  The  fourth  value  is  the 
95th  percentile  of  the  SC-CQ  from  all 
three  models  at  a  3  percent  discount 
rate.  It  is  included  to  represent  lower 
probability  but  higher  outcomes  from 


836  The  current  SC-CQ  TSD  presents  the  SC-CQ 
estimates  in  $2007.  These  estimates  were  adjusted 
to  2013$  using  the  GDP  impiicit  Price  Deflator. 
Bureau  of  Economic  Analysis,  Table  1.1.9  Implicit 
Price  Deflators  for  Gross  Domestic  Product;  last 
revised  on  September  25,  2015. 
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climate  change,  which  are  captured 
further  out  in  the  tail  of  the  SC-CQ 
distribution,  and  while  less  likely  than 
those  reflected  by  the  average  SC-CQ 
estimates,  would  be  much  more  harmful 
to  society  and  therefore,  are  relevant  to 
policy  makers.  The  SC-CQ  increases 
over  time  because  future  emissions  are 
expected  to  produce  larger  incremental 
damages  as  economies  grow  and 
physical  and  economic  systems  become 
more  stressed  in  response  to  greater 


climate  change.  The  SC-CQ  values  are 
presented  in  Table  IX— 1 1 . 

Applying  the  global  SC-CQ  estimates, 
shown  in  Table,  to  the  estimated 
reductions  in  domestic  C02  emissions 
for  the  program,  yields  estimates  of  the 
dollar  value  of  the  climate  related 
benefits  for  each  analysis  year.  These 
estimates  are  then  discounted  back  to 
the  analysis  year  using  the  same 
discount  rate  used  to  estimate  the  SC - 
C02.  For  internal  consistency,  the 
annual  benefits  are  discounted  back  to 


net  present  value  terms  using  the  same 
discount  rate  as  each  SC-CQ  estimate 
(/.e.,  5  percent,  3  percent,  and  2.5 
percent)  rather  than  the  discount  rates 
of  3  percent  and  7  percent  used  to 
derive  the  net  present  value  of  other 
streams  of  costs  and  benefits  of  the  final 
rule.837  The  SC-CQ  benefit  estimates 
for  each  calendar  year  are  shown  in 
Table.  The  SC-CQ  benefit  estimates  for 
each  model  year  are  shown  in  Table  IX- 
13. 


Table  IX— 1 1 —  Social  Cost  of  C02,  2012-20503 

[in  2013$  per  Metric  Ton] 


Calendar 

year 

5% 

Average 

3% 

Average 

2.5% 

Average 

3%, 

95th  Percentile 

2012  . 

$12 

$36 

$58 

$100 

2015  . 

12 

40 

62 

120 

2020  . 

13 

46 

68 

140 

2025  . 

15 

51 

75 

150 

2030  . 

18 

55 

80 

170 

2035  . 

20 

60 

86 

180 

2040  . 

23 

66 

92 

200 

2045  . 

25 

70 

98 

220 

2050  . 

29 

76 

100 

230 

Note: 

aThe  SC-C02  values  are  dollar-year  and  emissions-year  specific  and  have  been  rounded  to  two  significant  digits.  Unrounded  numbers  from 
the  current  SC-C02  TSD  were  used  to  calculate  the  C02  benefits. 


Table  IX— 1 2— Upstream  and  Downstream  Annual  C02  Benefits  for  the  Given  SC-C02  Value3  Using  Method 

B  and  Relative  to  the  Flat  Baseline 

[Millions  of  2013$] b 


Calendar  year 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

2018  . 

$7 

$22 

$33 

$63 

2019  . 

13 

46 

68 

130 

2020  . 

21 

73 

110 

210 

2021  . 

80 

280 

420 

840 

2022  . 

170 

550 

820 

1,700 

2023  . 

250 

850 

1,300 

2,600 

2024  . 

390 

1,300 

2,000 

4,000 

2025  . 

560 

1,800 

2,700 

5,500 

2026  . 

700 

2,400 

3,500 

7,100 

2027  . 

950 

3,000 

4,400 

9,100 

2028  . 

1,100 

3,700 

5,400 

11,000 

2029  . 

1,300 

4,300 

6,400 

13,000 

2030  . 

1,600 

5,000 

7,300 

15,000 

2035  . 

2,700 

8,100 

1 1 ,000 

25,000 

2040  . 

3,700 

1 1 ,000 

15,000 

33,000 

2050  . 

5,500 

15,000 

20,000 

45,000 

NPV . 

24,000 

110,000 

180,000 

340,000 

Notes: 

aThe  SC-C02  values  are  dollar-year  and  emissions-year  specific. 

bFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


837  See  more  discussion  on  the  appropriate 
discounting  of  climate  benefits  using  SC-CQ  in  the 


2010  SCC  TSD.  Other  benefits  and  costs  of 
proposed  regulations  unrelated  to  C02  emissions 


are  discounted  at  the  3%  and  7%  rates  specified  in 
OMB  guidance  for  regulatory  analysis. 
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Table  IX— 1 3— Upstream  and  Downstream  Discounted  Model  Year  Lifetime  C02  Benefits  for  the  Given  SC- 
002  Value  Using  Method  B  and  Relative  to  the  Flat  Baseline 

[Millions  of  2013$]ab 


Model  year 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

2018  . 

$38 

$150 

$230 

$450 

2019  . 

36 

140 

220 

430 

2020  . 

34 

140 

220 

420 

2021  . 

560 

2,300 

3,600 

7,000 

2022  . 

590 

2,500 

3,900 

7,500 

2023  . 

610 

2,600 

4,000 

7,800 

2024  . 

920 

4,000 

6,200 

12,000 

2025  . 

940 

4,100 

6,400 

12,000 

2026  . 

950 

4,200 

6,600 

13,000 

2027  . 

1,200 

5,400 

8,500 

16,000 

2028  . 

1,200 

5,300 

8,400 

16,000 

2029  . 

1,200 

5,300 

8,400 

16,000 

Sum  . 

8,200 

36,000 

57,000 

110,000 

Notes: 

aThe  SC-C02  values  are  dollar-year  and  emissions-year  specific. 

bFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(2)  Monetized  Non-CQ  GHG  impacts 

EPA  calculated  the  global  social 
benefits  of  CH4  and  N20  emissions 
reductions  expected  from  the  final 
rulemaking  using  estimates  of  the  social 
cost  of  methane  (SC-CH)  and  the  social 
cost  of  nitrous  oxide  (SC- MO).  Similar 
to  the  SC-CQ,  the  SC-CH  and  SC- MO 
estimate  the  monetary  value  of  impacts 
associated  with  marginal  changes  in 
CH4  and  N20  emissions,  respectively,  in 
a  given  year.  Each  metric  includes  a 
wide  range  of  anticipated  climate 
impacts,  such  as  net  changes  in 
agricultural  productivity  and  human 
health,  property  damage  from  increased 
flood  risk,  and  changes  in  energy  system 
costs,  such  as  reduced  costs  for  heating 
and  increased  costs  for  air  conditioning. 
The  SC-CH  and  SC- MO  estimates 
applied  in  this  analysis  were  developed 
by  Marten  et  al.  (2014)  and  are 
discussed  in  greater  detail  below.  EPA 
is  unaware  of  analogous  estimates  of 
HFC-134a  and  has  therefore  presented  a 
sensitivity  analysis,  separate  from  the 


main  benefit  cost  analysis,  that 
approximates  the  benefits  of  HFC-134a 
reductions  based  on  global  warming 
potential  (GWP)  gas  comparison  metrics 
(“GWP  approach”).  Other  unquantified 
non-CQ  benefits  are  discussed  in  this 
section  as  well.  Additional  details  are 
provided  in  the  Rl  A  of  these  rules. 

(a)  Monetized  CH4  and  N20  impacts 

As  discussed  in  the  proposed 
rulemaking,  a  challenge  particularly 
relevant  to  the  monetization  of  non-CQ 
GHG  impacts  is  that  the  IWG  did  not 
estimate  the  social  costs  of  non-CQ 
GHG  emissions  at  the  time  the  SC-CQ 
estimates  were  developed.  While  there 
are  other  estimates  of  the  social  cost  of 
non-CQ  GHGs  in  the  peer  review 
literature,  none  of  those  estimates  are 
consistent  with  the  SC-CQ  estimates 
developed  by  the  IWG  and  most  are 
likely  underestimates  due  to  changes  in 
the  underlying  science  subsequent  to 
their  publication.838 

However,  in  the  time  leading  up  to 
the  proposal  for  this  rulemaking,  a 


paper  by  Marten  et  al.  (2014)  provided 
the  first  set  of  published  SC-CH  and 
SC- MO  estimates  in  the  peer-reviewed 
literature  that  are  consistent  with  the 
modeling  assumptions  the  IWG  used  to 
develop  the  SC-CQ  estimates.839 
Specifically,  the  estimation  approach  of 
Marten  et  al.  (2014)  used  the  same  set 
of  three  lAMs,  five  socioeconomic - 
emissions  scenarios,  equilibrium 
climate  sensitivity  distribution,  three 
constant  discount  rates,  and  aggregation 
approach  used  to  develop  the  SC-CQ 
estimates.  Marten  et  al.  also  used  the 
same  rationale  as  the  IWG  to  develop 
global  estimates  of  the  SC- CM  and  the 
SC- MO,  given  that  CH4  and  N20  are 
global  pollutants. 

The  resulting  SC-CH  and  SC- MO 
estimates  are  presented  in  Table  IX-14. 
More  detailed  discussion  of  their 
methodology,  results  and  a  comparison 
to  other  published  estimates  can  be 
found  in  the  RIA  and  in  Marten  et  al. 
(2014). 


Table  IX-14— Social  Cost  of  CH4  and  N20,  201 2-2050 a 

[In  2013$  per  metric  ton]  [Source:  Marten  et  al.,  2014 b] 


Year 

SC-Cbb 

SC-N2O 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

2012  . . . 

$440 

$1,000 

$1,400 

$2,800 

$4,000 

$14,000 

$21,000 

$36,000 

2015  . . . . . . 

490 

1,100 

1,500 

3,100 

4,400 

14,000 

22,000 

38,000 

2020  . . 

590 

1,300 

1,800 

3,500 

5,200 

16,000 

24,000 

43,000 

2025  . . . . . . 

710 

1,500 

2,000 

4,100 

6,000 

19,000 

26,000 

48,000 

2030  . 

830 

1,800 

2,200 

4,600 

6,900 

21,000 

30,000 

54,000 

2035  . 

990 

2,000 

2,500 

5,400 

8,100 

23,000 

32,000 

60,000 

838  As  discussed  in  the  RiA,  there  is  considerable 
variation  among  these  published  estimates  in  the 
models  and  input  assumptions  they  employ.  These 
studies  differ  in  the  emission  perturbation  year, 
employ  a  wide  range  of  constant  and  variable 


discount  rate  specifications,  and  consider  a  range  of 
baseline  socioeconomic  and  emissions  scenarios 
that  have  been  developed  over  the  last  20  years.  See 
also  Reilly  and  Richards,  1993;  Schmalensee,  1993; 
Fankhauser,  1994;  Marten  and  Newbold,  2012. 


839  Marten,  A.L.,  E.A.  Kopits,  C.W.  Griffiths,  S.C. 
Newbold  &  A.  Wolverton  (2014).  Incremental  CH4 
and  N20  mitigation  benefits  consistent  with  the 
U.S.  Government’s SC-CG  estimates,  Climate 
Policy,  DO!:  10.1080/14693062.2014.912981. 
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Table  IX— 1 4— Social  Cost  of  CH4  and  N20,  201 2-2050 a— Continued 

[In  2013$  per  metric  ton]  [Source:  Marten  et  al.,  2014 b] 


Year 

SC-CH4 

sc-n2o 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

5% 

average 

3% 

average 

2.5% 

average 

3% 

95th  percentile 

2040  . . 

1,100 

2,200 

2,900 

6,000 

9,200 

25,000 

35,000 

66,000 

2045  . 

1,300 

2,500 

3,100 

6,700 

10,000 

27,000 

37,000 

73,000 

2050  . 

1,400 

2,700 

3,400 

7,400 

12,000 

30,000 

41,000 

79,000 

Notes: 

aThe  values  are  emissions-year  specific  and  have  been  rounded  to  two  significant  digits.  Unrounded  numbers  were  used  to  calculate  the  GHG  benefits. 
bThe  estimates  in  this  table  have  been  adjusted  to  reflect  the  minor  technical  corrections  to  the  SC-C02  estimates  described  above.  See  the  Corrigendum  to 
Marten  et  al.  (2014),  http://www.tandfonline.com/doiVabs/10.1080/14693062.2015.1070550. 


In  addition  to  requesting  comment  on 
these  estimates  in  the  proposed 
rulemaking,  EPA  noted  that  it  had 
initiated  a  peer  review  of  the 
application  of  the  Marten  et  al  (2014) 
non-CQ  social  cost  estimates  in 
regulatory  analysis.840  EPA  also  stated 
that,  pending  a  favorable  peer  review,  it 
planned  to  use  the  Marten  et  al  (2014) 
estimates  to  monetize  benefits  of  CH4 
and  N20  emission  reduction  in  the  main 
benefit -costana lysis  of  the  final  rule. 

Since  then,  EPA  received  responses 
that  supported  use  of  the  Marten  et  al. 
estimates.  Three  reviewers  considered 
seven  charge  questions  that  covered 
issues  such  as  the  EPA’s  interpretation 
of  the  Marten  et  al.  estimates,  the 
consistency  of  the  estimates  with  the 
SC-CQ  estimates,  the  EPA’s 
characterization  of  the  limits  of  the 
GWP-approachto  value  non-CQ  GHG 
impacts,  and  the  appropriateness  of 
using  the  Marten  et  al.  estimates  in 
regulatory  impact  analyses.  The 
reviewers  agreed  with  the  EPA’s 
interpretation  of  Marten  et  al.’s 
estimates,  generally  found  the  estimates 
to  be  consistent  with  the  SC-CQ 
estimates,  and  concurred  with  the 
limitations  of  the  GWP  approach, 
finding  directly  modeled  estimates  to  be 
more  appropriate.  While  outside  of  the 
scope  of  the  review,  the  reviewers 
briefly  considered  the  limitations  in  the 
SC-CQ  methodology  (e.g.,  those 
discussed  earlier  in  this  section)  and 
noted  that  because  the  SC-CQ  and  SC - 
CH4  and  SC-  HO  methodologies  are 
similar,  the  limitations  also  apply  to  the 
resulting  SC-CH  and  SC- HO  estimates. 


840  For  a  copy  of  the  peer  review  and  the 
res p o n ses,  see  https://cfp ub.epa.go v/si/si _p ubiic_ 


Two  of  the  reviewers  concluded  that  use 
of  the  SC-CH  and  SC-  HO  estimates 
developed  by  Marten  et  al.  and 
published  in  the  peer-reviewed 
literature  is  appropriate  in  RIAs, 
provided  that  the  Agency  discuss  the 
limitations,  similar  to  the  discussion 
provided  for  SC-CQ  and  other 
economic  analyses.  All  three  reviewers 
encouraged  continued  improvements  in 
the  SC-CQ  estimates  and  suggested  that 
as  those  improvements  are  realized  they 
should  also  be  reflected  in  the  SC-CH 
and  SC- HO  estimates,  with  one 
reviewer  suggesting  the  SC-CH  and  SC- 
N20  estimates  lag  this  process.  The  EPA 
supports  continued  improvement  in  the 
SC-CQ  estimates  developed  by  the  U.S. 
government  and  agrees  that 
improvements  in  the  SC-CQ  estimates 
should  also  be  reflected  in  the  SC-CH 
and  SC -HO  estimates.  The  fact  that  the 
reviewers  agree  that  the  SC-CH  and  SC- 
N20  estimates  are  generally  consistent 
with  the  SC-CQ  estimates  that  are 
recommended  by  OMB’s  guidance  on 
valuing  C02  emissions  reductions,  leads 
the  EPA  to  conclude  that  use  of  the  SC- 
CH4  and  SC-  HO  estimates  is  an 
analytical  improvement  over  excluding 
CH4  and  N20  emissions  from  the 
monetized  portion  of  the  benefit  cost 
analysis. 

The  EPA  also  carefully  considered  the 
full  range  of  public  comments  and 
associated  technical  issues  on  the 
Marten  et  al.  estimates  received  in  this 
rulemaking  and  determined  that  it 
would  continue  to  use  the  estimates  in 
the  final  rulemaking  analysis.  Based  on 
the  evaluation  of  the  public  comments 


pra_view.cfm?dirEntryiD=291976  (see  iiSCCH4  EPA 
PEER  REVIEW  FILES.PDF”). 


on  this  rulemaking,  the  favorable  peer 
review  of  the  application  of  Marten  et 
al.  estimates,  and  past  comments  urging 
EPA  to  value  non-CQ  GHG  impacts  in 
its  rulemakings,  EPA  concluded  that  the 
estimates  represent  the  best  scientific 
information  on  the  impacts  of  climate 
change  available  in  a  form  appropriate 
for  incorporating  the  damages  from 
incremental  CH4  and  N20  emissions 
changes  into  regulatory  analysis  and  has 
included  those  benefits  in  the  main 
benefits  analysis.  Please  see  RTC 
Section  1 1.8  for  detailed  responses  to 
the  comments  on  non-CQ  GHG 
valuation. 

The  application  of  directly  modeled 
estimates  from  Marten  et  al.  (2014)  to 
benefit- costanalysis  of  a  regulatory 
action  is  analogous  to  the  use  of  the  SC- 
C02  estimates.  Specifically,  the  SC-CH 
and  SC- HO  estimates  in  Table  IX— 1 5 
are  used  to  monetize  the  benefits  of 
changes  in  CH4  and  N20  emissions 
expected  as  a  result  of  the  final 
rulemaking.  Forecast  changes  in  CH4 
and  N20  emissions  in  a  given  year 
resulting  from  the  regulatory  action  are 
multiplied  by  theSC-CH  and  SC- HO 
estimate  for  that  year,  respectively.  To 
obtain  a  present  value  estimate,  the 
monetized  stream  of  future  non-CQ 
benefits  are  discounted  back  to  the 
analysis  year  using  the  same  discount 
rate  used  to  estimate  the  social  cost  of 
the  non-CQ  GHG  emission  changes. 

The  CH4  and  N20  benefits  based  on 
Marten  et  al.  (2014)  are  presented  for 
each  calendar  year  in  Table  IX— 1 5. 
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Table  IX— 1 5— Annual  Upstream  and  Downstream  non-C02  GHG  Benefits  for  the  Given  SC-non-C02  Value 
Using  Method  B  and  Relative  to  the  Flat  Baseline,  using  the  Directly  Modeled  Approach  ab 

[Millions  of  201 2$p 


Calendar  year 

ch4 

n2o 

5% 

Average 

3% 

Average 

2.5% 

Average 

3% 

95th 

percentile 

5% 

Average 

3% 

Average 

2.5% 

Average 

3% 

95th 

percentile 

2018  . 

$0 

$1 

$1 

$2 

$0 

$0 

$0 

$0 

2019  . 

1 

1 

2 

3 

0 

0 

0 

0 

2020  . 

1 

2 

3 

5 

0 

0 

0 

0 

2021  . 

4 

8 

11 

22 

0 

0 

1 

1 

2022  . 

7 

16 

21 

43 

0 

1 

1 

2 

2023  . 

12 

26 

33 

68 

0 

1 

2 

3 

2024  . 

19 

40 

52 

110 

1 

2 

3 

5 

2025  . 

26 

56 

72 

150 

1 

3 

4 

7 

2026  . 

34 

72 

92 

190 

1 

3 

5 

9 

2027  . 

44 

94 

120 

250 

1 

4 

6 

11 

2028  . 

54 

120 

150 

300 

2 

5 

7 

13 

2029  . 

65 

140 

170 

360 

2 

6 

9 

16 

2030  . 

76 

160 

200 

420 

2 

7 

10 

19 

2035  . 

130 

260 

340 

720 

4 

12 

16 

31 

2040  . 

180 

360 

460 

980 

6 

16 

22 

41 

2050  . 

280 

530 

660 

1,400 

9 

22 

30 

58 

NPV  . 

1,200 

3,800 

5,400 

10,000 

37 

160 

250 

430 

Notes: 

aThe  SC-CH4  and  SC-N20  values  are  dollar-year  and  emissions-year  specific. 

bNote  that  net  present  discounted  values  of  reduced  GHG  emissions  is  are  calculated  differently  than  other  benefits.  The  same  discount  rate 
used  to  discount  the  value  of  damages  from  future  emissions  (SC-CH4  and  SC-N20  at  5,  3,  and  2.5  percent)  is  used  to  calculate  net  present 
value  discounted  values  of  SC-CH4  and  SC-N20  for  internal  consistency.  Refer  to  the  2010  SC-C02  TSD  for  more  detail. 

cFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(b)  Sensitivity  Analysis — HFC-134a 
Benefits  Based  on  the  GWP 
Approximation  Approach 
While  the  rulemaking  will  result  in 
reductions  of  HFC-134a,  EPA  is 
unaware  of  analogous  estimates  of  the 
social  cost  of  HFC-134a  and  has 
therefore  used  an  alternative  valuation 
approach  and  presented  the  results  in 
this  sensitivity  analysis,  separate  from 
the  main  benefit  cost  analysis. 
Specifically,  EPA  has  used  the  global 
warming  potential  (GWP)  for  HFC-134a 
to  convert  the  emissions  of  this  gas  to 
C02  equivalents,  which  are  then  valued 
using  the  SC-CQ  estimates.  This 
approach,  henceforth  referred  to  as  the 
“GWP  approach,”  has  been  used  in 
sensitivity  analyses  to  estimate  the  non- 
C02  benefits  in  previous  EPA 
rulemakings  (see  U.S.  EPA  2012, 

201 3).841  EPA  has  not  presented  these 


841  U.S.  EPA.  (2012).  “Regulatory  impact  analysis 
supporting  the  2012  U.S.  Environmental  Protection 
Agency  final  new  source  performance  standards 
and  amendments  to  the  national  emission  standards 
for  hazardous  air  pollutants  for  the  oil  and  natural 
gas  industry.”  Retrieved  from  http://www3.epa.gov/ 
ttn/ecas/regda  ta/RI  A s/oil_n a  turn  l _gas_fina !_ 
neshap_nsps_ria.pdf.  U.S.  EPA.  (2013).  “Regulatory 


estimates  in  a  main  benefit -costanalysis 
due  to  the  limitations  associated  with 
using  the  GWP  approach  to  value 
changes  in  non-CQ  GHG  emissions, 
and  considered  the  GWP  approach  as  an 
interim  method  of  analysis  until  social 
cost  estimates  for  non-CQ  GHGs, 
consistent  with  the  SC-CQ  estimates, 
were  developed. 

The  GWP  is  a  simple,  transparent,  and 
well-establishedmetric  for  assessing  the 
relative  impacts  of  non-CQ  emissions 
compared  to  C02  on  a  purely  physical 
basis.  However,  as  discussed  both  in  the 
2010  SC-CQ  TSD  and  previous 
rulemakings  (e.g.,  U.S.  EPA  2012,  2013), 
the  GWP  approximation  approach  to 
measuring  non-CQ  GHG  benefits  has 
several  well-documentedlimitations. 
These  metrics  are  not  ideally  suited  for 
use  in  benefit- costa na lyses  to 
approximate  the  social  cost  of  non-CQ 
GHGs  because  the  approach  would 
assume  all  subsequent  linkages  leading 
to  damages  are  linear  in  radiative 


impact  analysis:  Final  rulemaking  for  2017-2025 
light- duty  vehicle  greenhouse  gas  emission 
standards  and  corporate  average  fuel  economy 
standards.”  Retrieved  from  http://www3.epa.gov/ 
otaq/climate/documen  ts/420r120 1 6.  pdf. 


forcing,  which  would  be  inconsistent 
with  the  most  recent  scientific 
literature.  Detailed  discussion  of 
limitations  of  the  GWP  approach  can  be 
found  in  the  RIA. 

EPA  applies  the  GWP  approach  to 
estimate  the  benefits  associated  with 
reductions  of  HFCs  in  each  calendar 
year.  Under  the  GWP  Approach,  EPA 
converted  HFC-134a  to  C02  equivalents 
using  the  AR4  100-yearGWP  for  HFC- 
134a  (1,430).842  These  C02- equivalent 
emission  reductions  are  multiplied  by 
the  SC-CQ  estimate  corresponding  to 
each  year  of  emission  reductions.  As 
with  the  calculation  of  annual  benefits 
of  C02  emission  reductions,  the  annual 
benefits  of  non-CQ  emission  reductions 
based  on  the  GWP  approach  are 
discounted  back  to  net  present  value 
terms  using  the  same  discount  rate  as 
each  SC-CQ  estimate.  The  estimated 
HFC-134a  benefits  using  the  GWP 
approach  are  presented  in  Table  IX-16. 


842  Source:  Table  2.14  (Errata).  Lifetimes, 
radiative  efficiencies  and  direct  (except  for  CH4) 
GWPs  relative  to  C02.  IPCC  Fourth  Assessment 
Report  “Climate  Change  2007:  Working  Group  i: 
The  Physical  Science  Basis.” 
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Table  IX— 16 — Annual  Upstream  and  Downstream  HFC- 134a Benefits  for  the  Given  SC-CQ  Value  Using 
Method  B  and  Relative  to  the  Flat  Baseline,  using  the  GWP  Approach  ab 

[Millions  of  2013$] 6 


Calendar  year 

HFC- 

134a 

5% 

Average 

3% 

Average 

2.5% 

Average 

3%, 

95th  Percentile 

2018  . 

$0 

$0 

$0 

$0 

2019  . 

$0 

$0 

$0 

$0 

2020  . 

$0 

$0 

$0 

$0 

2021  . 

$0 

$1 

$1 

$3 

2022  . 

$1 

$2 

$3 

$5 

2023  . 

$1 

$3 

$4 

$8 

2024  . 

$1 

$4 

$5 

$11 

2025  . 

$1 

$5 

$7 

$14 

2026  . 

$2 

$6 

$9 

$18 

2027  . 

$2 

$7 

$10 

$21 

2028  . 

$3 

$8 

$12 

$25 

2029  . 

$3 

$10 

$14 

$29 

2030  . 

$4 

$11 

$16 

$33 

2035  . 

$5 

$15 

$22 

$47 

2040  . 

$6 

$18 

$25 

$54 

2050  . 

$9 

$23 

$31 

$70 

NPV . 

$44 

$200 

$320 

$620 

Notes: 

aThe  SC-CQ  values  are  dollar-yearand  emissions- yearspecific. 

bFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


(c)  Additional  Non-CQ  GHGs  Co- 
Benefits 

In  determining  the  relative  social 
costs  of  the  different  gases,  the  Marten 
et  al.  (2014)  analysis  accounts  for 
differences  in  lifetime  and  radiative 
efficiency  between  the  non-CQ  GHGs 
and  C02.  The  analysis  also  accounts  for 
radiative  forcing  resulting  from 
methane’s  effects  on  tropospheric  ozone 
and  stratospheric  water  vapor,  and  for  at 
least  some  of  the  fertilization  effects  of 
elevated  carbon  dioxide  concentrations. 
However,  there  exist  several  other 
differences  between  these  gases  that 
have  not  yet  been  captured  in  this 
analysis,  for  example  the  non  -  radiative 
effects  of  methane -drivenelevated 
tropospheric  ozone  levels  on  human 
health,  agriculture,  and  ecosystems,  and 
the  effects  of  carbon  dioxide  on  ocean 
acidification.  Inclusion  of  these 
additional  non-radiativeeffects  would 
potentially  change  both  the  absolute  and 
relative  value  of  the  various  gases. 

Of  these  effects,  the  human  health 
effect  of  elevated  tropospheric  ozone 
levels  resulting  from  methane  emissions 
is  the  closest  to  being  monetized  in  a 
way  that  would  be  comparable  to  the 
SCC.  Premature  ozone- related 
cardiopulmonary  deaths  resulting  from 
global  increases  in  tropospheric  ozone 
concentrations  produced  by  the 
methane  oxidation  process  have  been 
the  focus  of  a  number  of  studies  over  the 


past  decade  (e.g..  West  et  al.  2006; 843 
Anenberg  et  al.  2012; 844  Shindell  et  al. 
201 2  845 ).  Recently,  a  paper  was 
published  in  the  peer-reviewed 
scientific  literature  that  presented  a 
range  of  estimates  of  the  monetized 
ozone- relatedmortality  benefits  of 
reducing  methane  emissions  (Sarofim  et 
al.  2015).  For  example,  under  their  base 
case  assumptions  using  a  3  percent 
discount  rate,  Sarofim  et  al.  find  global 
ozone- relatedmortality  benefits  of 
methane  emissions  reductions  to  be 
$790  per  ton  of  methane  in  2020,  with 
10.6  percent,  or  $80,  of  this  amount 
resulting  from  mortality  reductions  in 
the  United  States.  The  methodology 
used  in  this  study  is  consistent  in  some 
(but  not  all)  aspects  with  the  modeling 
underlying  the  SC-CQ  and  SC-CH 
estimates  discussed  above,  and  required 
a  number  of  additional  assumptions 
such  as  baseline  mortality  rates  and 


843  West  JU,  Fiore  AM,  Horowitz  LW,  Mauzerail 
DL  (2006)  Global  health  benefits  of  mitigating  ozone 
pollution  with  methane  emission  controls.  Proc 
Natl  Acad  Sci  USA  103  (1 1  ):3988-3993. 

d  oi :  1 0. 1 073/  p  nas.060020 1 1 03 

844  Anenberg  SC,  Schwartz  J,  Shindell  D,  Amann 
M,  Faluvegi  G,  Klimont  Z, .  .  .  ,  Vignati  E  (2012) 
Global  air  quality  and  health  co-benefitsof 
mitigating  near -termcli mate  change  through 
methane  and  black  carbon  emission  controls. 
Environ  Health  Perspect  120  (6);831.  doi:10.1289/ 
ehp.1 104301. 

845  Shindell  D,  Kuylenstierna JCi,  Vignati  E,  van 
Dingenen  R,  Amann  M,  Klimont  Z, .  .  .,  Fowler  D 
(2012)  Simultaneously  Mitigating  Near-Term 
Climate  Change  and  Improving  Human  Health  and 
Food  Security.  Science  335  (6065):  183-1 89. 
doi:1 0.1 126/science.1210026. 


mortality  response  to  ozone 
concentrations.  While  the  EPA  does 
consider  the  methane  impacts  on  ozone 
to  be  important,  there  remain 
unresolved  questions  regarding  several 
methodological  choices  involved  in 
applying  the  Sarofim  et  al.  (2015) 
approach  in  the  context  of  an  EPA 
benefits  analysis,  and  therefore  the  EPA 
is  not  including  a  quantitative  analysis 
of  this  effect  in  this  rule  at  this  time. 

/-/.  Monetized  Non-GHGHealth  Impacts 

This  section  discusses  the  economic 
benefits  from  reductions  in  health  and 
environmental  impacts  resulting  from 
non-GHGemission  reductions  that  can 
be  expected  to  occur  as  a  result  of  the 
Phase  2  standards.  C02  emissions  are 
predominantly  the  byproduct  of  fossil 
fuel  combustion  processes  that  also 
produce  criteria  and  hazardous  air 
pollutant  emissions.  The  vehicles  that 
are  subject  to  the  Phase  2  standards  are 
also  significant  sources  of  mobile  source 
air  pollution  such  as  direct  PM,  NOx, 
VOCsand  air  toxics.  The  standards  will 
affect  exhaust  emissions  of  these 
pollutants  from  vehicles  and  will  also 
affect  emissions  from  upstream  sources 
that  occur  during  the  refining  and 
distribution  of  fuel.  Changes  in  ambient 
concentrations  of  ozone,  PM2  5,  and  air 
toxics  that  will  result  from  the  Phase  2 
standards  are  expected  to  affect  human 
health  by  reducing  premature  deaths 
and  other  serious  human  health  effects, 
as  well  as  other  important 
improvements  in  public  health  and 
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welfare.  Children  especially  benefit 
from  reduced  exposures  to  criteria  and 
toxic  pollutants,  because  they  tend  to  be 
more  sensitive  to  the  effects  of  these 
respiratory  pollutants.  Ozone  and 
particulate  matter  have  been  associated 
with  increased  incidence  of  asthma  and 
other  respiratory  effects  in  children,  and 
particulate  matter  has  been  associated 
with  a  decrease  in  lung  maturation. 

Some  minority  groups  and  children 
living  under  the  poverty  line  are  even 
more  vulnerable  with  higher  prevalence 
of  asthma. 

it  is  important  to  quantify  the  health 
and  environmental  impacts  associated 
with  the  standards  because  a  failure  to 
adequately  consider  ancillary  impacts 
could  lead  to  an  incorrect  assessment  of 
their  costs  and  benefits.  Moreover,  the 
health  and  other  impacts  of  exposure  to 
criteria  air  pollutants  and  airborne 
toxics  tend  to  occur  in  the  near  term, 
while  most  effects  from  reduced  climate 
change  are  likely  to  occur  only  over  a 
time  frame  of  several  decades  or  longer. 

Impacts  such  as  emissions  reductions, 
costs  and  benefits  are  presented  in  this 
analysis  from  two  perspectives; 

•  A  “model  year  lifetime  analysis” 
(MY),  which  shows  impacts  of  the 
program  that  occur  over  the  lifetime  of 
the  vehicles  produced  during  the  model 
years  subject  to  the  Phase  2  standards 
(MYs  201 8  through  2029)., 

•  A  “calendar  year  analysis”  (CY), 
which  shows  annual  costs  and  benefits 
of  the  Phase  2  standards  for  each  year 
from  2018  through  2050.  We  assume  the 
standard  in  the  last  model  year  subject 
to  the  standards  appl ies  to  all 
subsequent  MY  fleets  developed  in  the 
future. 

In  previous  light -dutyand  heavy-duty 
GHG  rulemakings,  EPA  has  quantified 
and  monetized  non-GHGhealth  impacts 
using  two  different  methods.  For  the 
MY  analysis,  EPA  applies  PM -related 
“benefits  per -ton”  values  to  the  stream 
of  lifetime  estimated  emission 
reductions  as  a  reduced -formapproach 
to  estimating  the  PM2.5  -  related benefits 
of  the  rule.846  847  For  the  CY  analysis, 
EPA  typically  conducts  full-scale 
photochemical  air  quality  modeling  to 
quantify  and  monetize  the  PM2  5  -and 


846  Fann,  N.,  Baker,  K.R.,  and  Fulcher,  C.M. 
(2012).  Characterizing  the  PM  2.s  -  related health 
benefits  of  emission  reductions  for  17  industrial, 
area  and  mobile  emission  sectors  across  the  U.S. , 
Environment  international,  49,  241-151,  published 
online  September  28,  2012. 

847  See  also:  http://www3.epa.gov/airquality/ 
benmap/sabpt.html.  The  current  values  available 
on  the  Web  page  have  been  updated  since  the 
publication  of  the  Fann  et  ai.,  2012  paper.  For  more 
information  regarding  the  updated  values,  see: 
http://www3.  epa .  gov /a  irq  u  ality/ben  map/models/ 
Source_Apportionment_BPT_TSD_1  _31  _1 3.pdf 
(accessed  September  9,  2014). 


ozone  -  related  health  impacts  of  a  single 
representative  future  year.  EPA  then 
assumes  these  benefits  are  repeated  in 
subsequent  future  years  when  criteria 
pollutant  emission  reductions  are  equal 
to  or  greater  than  those  modeled  in  the 
representative  future  year. 

This  two- prongedapproach  to 
estimating  non -GFIGi impacts  is 
precipitated  by  the  length  of  time 
needed  to  prepare  the  necessary 
emissions  inventories  and  the 
processing  time  associated  with  full- 
scale  photochemical  air  quality 
modeling  for  a  single  representative 
future  year.  The  timing  requirements 
(along  with  other  resource  limitations) 
preclude  EPA  from  being  able  to  do  the 
more  detailed  photochemical  modeling 
for  every  year  that  we  include  in  our 
benefit  and  cost  estimates,  and  require 
EPA  to  make  air  quality  modeling  input 
decisions  early  in  the  analytical  process. 
As  a  result,  it  was  necessary  to  use 
emissions  from  the  proposed  program  to 
conduct  the  air  quality  modeling. 

The  chief  limitation  when  using  air 
quality  inventories  based  on  emissions 
from  the  proposal  in  the  CY  modeling 
analysis  is  that  they  can  diverge  from 
the  estimated  emissions  of  the  final 
rulemaking.  How  much  the  emissions 
might  diverge  and  how  that  difference 
would  impact  the  air  quality  modeling 
and  health  benefit  results  is  difficult  to 
anticipate.  For  the  FRM,  EPA  concluded 
that  when  comparing  the  proposal  and 
final  rule  inventories,  the  differences 
were  enough  to  justify  the  move  of  the 
typical  CY  benefits  analysis  (based  on 
air  quality  modeling)  from  the  primary 
estimate  of  costs  and  benefits  to  a 
supplemental  analysis  in  an  appendix  to 
the  RIA  (See  RIA  Appendix  8.A).848 
While  we  believe  this  supplemental 
analysis  is  still  illustrative  of  the 
standard’s  potential  benefits,  EPA  has 
instead  chosen  to  characterize  the  CY 
benefits  in  a  manner  consistent  with  the 
MY  lifetime  analysis.  That  is,  we  apply 
the  PM  -  related  “benefits  per -ton  “values 
to  the  CY  final  rule  emission  reductions 
to  estimate  the  PM  -  reiatedbenefits  of 
the  final  rule. 

This  section  presents  the  benefits- per - 
ton  values  used  to  monetize  the  benefits 
from  reducing  population  exposure  to 
PM  associated  with  the  standards.  EPA 
bases  its  analyses  on  peer-reviewed 
studies  of  air  quality  and  health  and 
welfare  effects  and  peer-reviewed 
studies  of  the  monetary  values  of  public 
health  and  welfare  improvements,  and 
is  generally  consistent  with  benefits 
analyses  performed  for  the  analysis  of 


848  Chapter  5  of  the  RIA  has  more  detai  I  on  the 
differences  between  the  air  quality  and  final 
inventories. 


the  final  Tier  3  Vehicle  Rule,849  the  final 
2012  p.m.  NAAQS  Revision,850  and  the 
final  2017-2025  Light  Duty  Vehicle 
GHG  Rule.851 

EPA  is  also  requiring  that  rebuilt 
engines  installed  in  new  incomplete 
vehicles  {i.e.,  “glider  kit”  vehicles)  meet 
the  emission  standardsappiicable  in  the 
year  of  assembly  of  the  new  vehicle, 
including  all  applicable  standards  for 
criteria  pollutants  (Section  XI I  LB).  For 
the  final  rule,  EPA  has  updated  its 
analysis  of  the  environmental  impacts  of 
these  glider  kit  vehicles  (see  Section 
Xill.B.1).  These  standards  will  decrease 
PM  and  NOx  emissions  dramatically, 
leading  to  substantial  public  health - 
related  benefits.  Although  we  only 
present  these  benefits  as  a  sensitivity 
analysis  in  Section  XI I  LB,  it  is  clear  that 
removing  even  a  fraction  of  glider  kit 
vehicles  from  the  road  will  yield 
substantial  health -reiatedbenefits  that 
are  not  captured  by  the  primary  estimate 
of  monetized  non-GHGhealth  impacts 
described  in  this  section. 

(1 )  Economic  Value  of  Reductions  in 
Particulate  Matter 

As  described  in  Section  VIII,  the 
standards  will  reduce  emissions  of 
several  criteria  and  toxic  pollutants  and 
their  precursors.  In  this  analysis,  EPA 
only  estimates  the  economic  value  of 
the  human  health  benefits  associated 
with  the  resulting  reductions  in  PM2  5 
exposure.  Due  to  analytical  limitations 
with  the  benefit  per  ton  method,  this 
analysis  does  not  estimate  benefits 
resulting  from  reductions  in  population 
exposure  to  other  criteria  pollutants 
such  as  ozone.852  Furthermore,  the 


849  U.S.  Environmental  Protection  Agency.  (2014). 
Control  of  Air  Pollution  from  Motor  Vehicles:  Tier 

3  Motor  Vehicle  Emission  and  Fuel  Standards  Final 
Rule:  Regulatory  Impact  Analysis,  Assessment  and 
Standards  Division,  Office  of  Transportation  and 
Air  Quality,  EPA-420-R-1 4-005,  March  2014. 
Available  on  the  internet:  http://www3.epa.gov/ 
otaq/documents/tier3/420r1 4005.pdf. 

850  U.S.  Environmental  Protection  Agency.  (2012). 
Regulatory  Impact  Analysis  for  the  Final  Revisions 
to  the  National  Ambient  Air  Quality  Standards  for 
Particulate  Matter,  Health  and  Environmental 
Impacts  Division,  Office  of  Air  Quality  Planning 
and  Standards,  EPA-452-R- 12-005,  December 
2012.  Available  on  the  internet:  http:// 

www3  .epa.  gov/ttn  ecas  1  /regda  ta/RIA  s/finalria.  pdf. 

851  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  (2012).  Regulatory  Impact  Analysis:  Final 
Rulemaking  for  2017-2025  Light-DutyVehicle 
Greenhouse  Gas  Emission  Standards  and  Corporate 
Average  Fuel  Economy  Standards,  Assessment  and 
Standards  Division,  Office  of  Transportation  and 
Air  Quality,  EPA-420-R-12-016,  August  2012. 
Available  on  the  Internet  at:  http://www3.epa.gov/ 
ota  q/ciima  te/docum  en  ts/420r1 2016.pdf. 

852  The  air  quality  modeling  that  underlies  the 
PM -related benefit  per  ton  values  also  produced 
estimates  of  ozone  levels  attributable  to  each  sector. 
However,  the  complex  non  - 1 i nearchemistry 
governing  ozone  formation  prevented  EPA  from 
developing  a  complementary  array  of  ozone  benefit 
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benefits  per-tonmethod,  like  all  air 
quality  impact  analyses,  does  not 
monetize  all  of  the  potential  health  and 
welfare  effects  associated  with  reduced 
concentrations  of  PM25- 
This  analysis  uses  estimates  of  the 
benefits  from  reducing  the  incidence  of 
the  specific  PM 2.5  -relatedhealth  impacts 
described  below.  These  estimates, 
which  are  expressed  per  ton  of  PM2.5  - 
related  emissions  eliminated  by  the 
final  program,  represent  the  monetized 
value  of  human  health  benefits 
(including  reductions  in  both  premature 
mortality  and  premature  morbidity) 
from  reducing  each  ton  of  directly 
emitted  PM 2.5  or  its  precursors  (S02  and 
NOx),  from  a  specified  source.  Ideally, 
the  human  health  benefits  would  be 
estimated  based  on  changes  in  ambient 


PM2.5  as  determined  by  full-scaleair 
quality  modeling.  However,  the  length 
of  time  needed  to  prepare  the  necessary 
emissions  inventories,  in  addition  to  the 
processing  time  associated  with  the 
modeling  itself,  has  precluded  us  from 
performing  air  quality  modeling  that 
reflects  the  emissions  and  air  quality 
impacts  associated  with  the  final 
program. 

EPA  received  comment  regarding  the 
omission  of  ozone- relatedbenef its  from 
the  non-GHGbenefits  analysis  included 
in  the  proposal.  EPA  agrees  that  total 
benefits  are  underestimated  when 
ozone- relatedbenef  its  are  not  included 
in  the  primary  analysis.  However,  for 
reasons  described  in  the  introduction  to 
this  section,  PM -and  ozone- related 
health  benefits  based  on  air  quality 


modeling  for  the  CY  analysis  are  not 
included  in  the  primary  estimate  of 
costs  and  benefits,  instead,  they  can  be 
found  as  a  supplemental  analysis  to  the 
RIA  in  Appendix  8A. 

The  PM  -  relateddol  lar  -  per  -  torbenef  it 
estimates  used  in  this  analysis  are 
provided  in  Table  IX-17.  As  the  table 
indicates,  these  values  differ  among 
pollutants,  and  also  depend  on  their 
original  source,  because  emissions  from 
different  sources  can  result  in  different 
degrees  of  population  exposure  and 
resulting  health  impacts.  In  the 
summary  of  costs  and  benefits,  Section 
IX.K  of  this  Preamble,  EPA  presents  the 
monetized  value  of  PM  -  related 
improvements  associated  with  the  final 
program. 


Table  IX-17— PM -Elated  Benefits-per-Ton  Values 

[Thousands,  2013$]a 


Yearc 

On -road  mobile  sources 

Upstream  sources d 

Direct  PM2.5 

so2 

NOx 

Direct  PM25 

so2 

NOx 

Estimated 

Using  a  3  Perce 

nt  Discount  Rate 

1  b 

2016 

2020 

2025 

2030 


$380-$870 
410-920 
450-1 ,000 
490-1,100 


$20-$46 

22-50 

25-56 

28-62 


$7.8-$18 

8.2-18 

9.0-20 

9.7-22 


$330-$760 

350-800 

400-890 

430-960 


$71 -$160 
76-170 
84-190 
92-200 


$6.9-$16 

7.5-17 

8.2-18 

8.9-20 


Estimated  Using  a  7  Percent  Discount  Rate  b 


2016  . 

$340-$780 

$18-$42 

$7.1-$16 

$300-$680 

$64-$ 140 

$6.3-$14 

2020  . 

370-830 

20-45 

7.5-17 

320-730 

68-150 

6.7-15 

2025  . 

410-920 

22-50 

8.1-18 

350-800 

76-170 

7.4-17 

2030  . 

440-990 

25-56 

8.8-20 

380-870 

82-180 

8.0-18 

Notes: 

aThe  benefit- per- tonestimates  presented  in  this  table  are  based  on  a  range  of  premature  mortality  estimates  derived  from  the  ACS  study 
(Krewski  et  al.,  2009)  and  the  Six-Citiesstudy  (Lepeule  et  al.,  2012).  See  Chapter  Vlii  of  the  RIA  for  a  description  of  these  studies. 

bThe  benefit- per -tonestimates  presented  in  this  table  assume  either  a  3  percent  or  7  percent  discount  rate  in  the  valuation  of  premature  mor¬ 
tality  to  account  for  a  twenty- yearsegmented  premature  mortality  cessation  lag. 

c  Benefit- per-tonvalues  were  estimated  for  the  years  2016,  2020,  2025  and  2030.  We  hold  values  constant  for  intervening  years  (e.g.,  the 
2016  values  are  assumed  to  apply  to  years  2017-2019;  2020  values  for  years  2021-2024;  2030  values  for  years  2031  and  beyond). 

dWe  assume  for  the  purpose  of  this  analysis  that  total  “upstream  emissions”  are  most  appropriately  monetized  using  the  refinery  sector  ben¬ 
efit  per-tonvalues.  The  majority  of  upstream  emission  reductions  associated  with  the  final  rule  are  related  to  domestic  onsite  refinery  emissions 
and  domestic  crude  production.  While  total  upstream  emissions  also  include  storage  and  transport  sources,  as  well  as  sources  upstream  from 
the  refinery,  we  have  chosen  to  simply  apply  the  refinery  values. 


The  benefit- per -tortechnique  has 
been  used  in  previous  analyses, 
including  EPA’s  2017-2025  Light- Duty 
Vehicle  Greenhouse  Gas  Rule,853  the 


per  ton  values.  This  limitation  notwithstanding,  we 
anticipate  that  the  ozone -related  benefits  associated 
with  reducing  emissions  of  NOx  and  VOC  are 
substantial.  Refer  to  RIA  Appendix  8. A  for  the 
ozone  benefits  results  from  the  supplemental  CY 
benefits  analysis. 

853  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  (2012).  Regulatory  Impact  Analysis:  Final 
Rulemaking  for  2017-2025  Light- DutyVehicle 
Greenhouse  Gas  Emission  Standards  and  Corporate 
Average  Fuel  Economy  Standards,  Assessment  and 
Standards  Division,  Office  of  T ransportation  and 
Air  Quality,  EPA-420-R-12-016,  August  2012. 


Reciprocating  Internal  Combustion 
Engine  rules,854  855  and  the  Residential 
Wood  Heaters  NSPS.856  Table  IX— 18 
shows  the  quantified  PM2  5  -  relatedco- 


AvaiiabSe  on  the  Internet  at:  http://www3.epa.gov/ 
otaq/ciimate/documen  ts/420r120 1 6.  pdf. 

854  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  (201 3).  Regulatory  Impact  Analysis  for  the 
Reconsideration  of  the  Existing  Stationary 
Compression  ignition  (Cl)  Engines  NESHAP,  Office 
of  Air  Quality  Planning  and  Standards,  Research 
Triangle  Park,  NC.  January.  EPA-452/R- 13-001. 
Available  at  http://www3.epa.gov/ttnecas1/regdata/ 
RiAs/RiCE_NESHAPreconsidera  tion_Com  press!  on_ 
ign  ition_Engines_RiA_final2013_EPA .  pdf. 

855  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  (2013).  Regulatory  impact  Analysis  for 
Reconsideration  of  Existing  Stationary  Spark 


benefits  captured  in  those  benefit  per- 
ton  estimates,  as  well  as  unquantified 
effects  the  benefit  per -tonestimates  are 
unable  to  capture. 


ignition  (St)  RICE  NESHAP,  Office  of  Air  Quality 
Planning  and  Standards,  Research  Triangle  Park, 
NC.  January.  EP A-4 52 /R- 13-002.  Available  at 
http  ://www3.  epa.  gov/ttnecasl/regdata/RiAs/ 
NESHA  P_RICE_Spark_lgn  ition_RIA_ 
final  reconsideration  201 3_EP A  .pdf. 

856  U.S.  Environmental  Protection  Agency  (U.S. 
EPA).  (2015).  Regulatory  impact  Analysis  for 
Residential  Wood  Heaters  NSPS  Revision.  Office  of 
Air  Quality  Planning  and  Standards,  Research 
Triangle  Park,  NC.  February.  EPA-452/R-1 5-001. 
Available  at  http://www2.epa.gov/sites/production/ 
files/201 5-02/documents/201 50204  -  residential  - 
wood-  hea  ters  -  ria.pdf. 
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Table  IX-18— Human  Health  and  Welfare  Effects  of  PM2.5 


Pollutant/ 

effect 

Quantified  and  monetized  in  primary  estimates 

Unquantified  effects  changes  in: 

pm25 . 

Adult  premature  mortality  . 

Acute  bronchitis  . 

Hospital  Admissions:  Respiratory  and  cardiovascular  . 

Emergency  room  visits  for  asthma . 

Nonfatal  heart  attacks  (myocardial  infarction) . 

Lower  and  upper  respiratory  illness  . 

Minor  restricted -activity days . 

Work  loss  days  . 

Asthma  exacerbations  (asthmatic  population), 
infant  mortality. 

Chronic  and  subchronic  bronchitis  cases. 

Strokes  and  cerebrovascular  disease. 

Low  birth  weight. 

Pulmonary  function. 

Chronic  respiratory  diseases  other  than  chronic  bronchitis. 

Non -asthma  respiratory  emergency  room  visits. 

Visibility. 

Household  soiling. 

A  more  detailed  description  of  the 
benefi  t- per- to  rest  i  mates  is  provided  in 
Chapter  8  of  the  Rl  A  that  accompanies 
this  rulemaking.  Readers  interested  in 
reviewing  the  complete  methodology  for 
creating  the  benefit-  per  -to  rest  i  mates 
used  in  this  analysis  can  consult  EPA’s 
“Technical  Support  Document: 
Estimating  the  Benefit  per  Ton  of 
Reducing  PM2.5  Precursors  from  17 
Sectors.”  857  Readers  can  also  refer  to 
Fann  et  al.  (20  1  2)858  for  a  detailed 
description  of  the  benefit -per -ton 
methodology. 

As  Table  IX— 1 7  indicates,  EPA 
projects  that  the  per -ton  values  for 
reducing  emissions  of  non  -GHG 
pollutants  from  both  vehicle  use  and 
upstream  sources  such  as  fuel  refineries 
will  increase  over  time.859  These 
projected  increases  reflect  rising  income 
levels,  which  increase  affected 
individuals’  willingness  to  pay  for 
reduced  exposure  to  health  threats  from 
air  pollution.860  They  also  reflect  future 
population  growth  and  increased  life 
expectancy,  which  expands  the  size  of 
the  population  exposed  to  air  pollution 
in  both  urban  and  rural  areas,  especially 


857  For  more  information  regarding  the  updated 
values,  see:  http://www3.epa.gov/airquaiity/ 

ben  m  ap/models/So  u  rce_A  pportionmen  t_BPT_  TSD 
1_31_1 3. pdf  (accessed  September  9,  2014). 

858  Fann,  N.,  Baker,  K.R.,  and  Fulcher,  C.M. 
(2012).  Characterizing  the  PM2.5-  related  health 
benefits  of  emission  reductions  for  17  industrial, 
area  and  mobile  emission  sectors  across  the  U.S., 
Environment  International,  49,  241-151,  published 
online  September  28,  2012. 

859  As  we  discuss  in  the  emissions  chapter  of  the 
RiA  (Chapter  V),  the  rule  will  yield  emission 
reductions  from  upstream  refining  and  fuel 
distribution  due  to  decreased  petroleum 
consumption. 

860  The  issue  is  discussed  in  more  detail  in  the 
2012  p.m.  NAAQS  RIA.  See  U.S.  Environmental 
Protection  Agency.  (2012).  Regulatory  Impact 
Analysis  for  the  Final  Revisions  to  the  National 
Ambient  Air  Quality  Standards  for  Particulate 
Matter,  Health  and  Environmental  Impacts 
Division,  Office  of  Air  Quality  Planning  and 
Standards,  EPA-452-R-1 2-005,  December  2012. 
Available  on  the  internet:  http://www3.epa.gov/ 
ttnecasl/regda  ta/RIAs/finalria.pdf. 


among  older  age  groups  with  the  highest 
mortality  risk.861 

(2)  Unquantified  Health  and 
Environmental  Impacts 

One  commenter  supported  the 
inclusion  of  all  quantifiable  impacts  of 
reductions  in  non-GHGpollutants. 
Specifically,  they  suggested  the 
inclusion  of  ecosystem  benefits  from 
reduced  non-GHGpollutants  including 
those  to  crops  as  well  as  consideration 
of  the  impacts  on  toxic  air  contaminants 
such  as  diesel  PM. 

In  addition  to  the  PM  -relatedco- 
pollutant  health  impacts  EPA  quantifies 
in  this  analysis,  EPA  acknowledges  that 
there  are  a  number  of  other  health  and 
human  welfare  endpoints  that  we  are 
not  able  to  quantify  or  monetize  because 
of  current  limitations  in  the  methods  or 
available  data.  These  impacts  are 
associated  with  emissions  of  air  toxics 
(including  benzene,  1 ,3 -butadiene, 
formaldehyde,  acetaldehyde,  acrolein, 
naphthalene  and  ethanol),  ambient 
ozone,  and  ambient  PM2.5  exposures. 
Chapter  8  of  the  RIA  lists  these 
unquantified  health  and  environmental 
impacts.  While  there  will  be  impacts 
associated  with  air  toxic  pollutant 
emission  changes  that  result  from  the 
final  standard,  EPA  will  not  attempt  to 
monetize  those  impacts.  This  is 
primarily  because  currently  available 
tools  and  methods  to  assess  air  toxics 
risk  from  mobile  sources  at  the  national 
scale  are  not  adequate  for  extrapolation 
to  incidence  estimations  or  benefits 
assessment.  The  best  suite  of  tools  and 
methods  currently  available  for 
assessment  at  the  national  scale  are 
those  used  in  the  National -ScaleAir 
Toxics  Assessment  (NATA).  EPA’s 
Science  Advisory  Board  specifically 
commented  in  their  review  of  the  1996 
NATA  that  these  tools  were  not  yet 
ready  for  use  in  a  national -scalebenef its 


861  For  more  information  about  EPA’s  population 
projections,  please  refer  to  the  following:  http:// 
www3.  epa.gov/air/benmap/models/ 
BenMAPManualAppendicesA  ugust2010.pdf  (See 
Appendix  K). 


analysis,  because  they  did  not  consider 
the  full  distribution  of  exposure  and 
risk,  or  address  sub -chronichealth 
effects.862  While  EPA  has  since 
improved  the  tools,  there  remain  critical 
limitations  for  estimating  incidence  and 
assessing  benefits  of  reducing  mobile 
source  air  toxics.863  EPA  continues  to 
work  to  address  these  limitations; 
however,  EPA  does  not  have  the 
methods  and  tools  available  for 
national-scaleapplication  in  time  for 
the  analysis  of  the  final  rules.864 

/.  Energy  Security  Impacts 

The  Phase  2  standards  are  designed  to 
require  improvements  in  the  fuel 
efficiency  of  medium -and  heavy-duty 
vehicles  and,  thereby,  reduce  fuel 
consumption  and  GHG  emissions.  In 
turn,  the  Phase  2  standards  help  to 
reduce  U.S.  petroleum  imports.  A 
reduction  of  U.S.  petroleum  imports 
reduces  both  financial  and  strategic 
risks  caused  by  potential  sudden 
disruptions  in  the  supply  of  imported 
petroleum  to  the  U.S.,  thus  increasing 


862  Science  Advisory  Board.  2001 .  NAT  A — 
Evaluating  the  National  -ScaleAir  Toxics 
Assessment  for  1996 — an  SAB  Advisory,  http:// 
www3  .epa.  gov/ttn  /a  tw/sab/sa  brev.  htm  I . 

863  Examples  include  gaps  in  toxicological  data, 
uncertainties  in  extrapolating  results  from  high  - 
dose  animal  experiments  to  estimate  human  effects 
at  lower  does,  limited  ambient  and  personal 
exposure  monitoring  data,  and  insufficient 
economic  research  to  support  valuation  of  the 
health  impacts  often  associated  with  exposure  to 
individual  air  toxics.  SeeGwinn  et  aL,  2011. 

Meeting  Report:  Estimating  the  Benefits  of  Reducing 
Hazardous  Air  Pollutants — Summary  of  2009 
Workshop  and  Future  Considerations.  Environ 
Health  Perspectives,  Jan  2011;  119(1):  125-130. 

864  In  April,  2009,  EPA  hosted  a  workshop  on 
estimating  the  benefits  of  reducing  hazardous  air 
pollutants.  This  workshop  built  upon  the  work 
accomplished  in  the  June  2000  in  an  earlier  (2000) 
Science  Advisory  Board/EPA  Workshop  on  the 
Benefits  of  Reductions  in  Exposure  to  Hazardous 
Air  Pollutants,  which  generated  thoughtful 
discussion  on  approaches  to  estimating  human 
health  benefits  from  reductions  in  air  toxics 
exposure,  but  no  consensus  was  reached  on 
methods  that  could  be  implemented  in  the  near 
term  for  a  broad  selection  of  air  toxics.  Please  visit 
http://epa.gov/air/toxicair/2009workshop.  htm  I  for 
more  information  about  the  workshop  and  its 
associated  materials. 
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U.S.  energy  security.  This  section 
summarizes  the  agency’s  estimates  of 
U.S.  oil  import  reductions  and  energy 
security  benefits  of  the  Phase  2  final 
standards.  Additional  discussion  of  this 
issue  can  be  found  in  Chapter  8.8  of  the 
RIA. 

(1 )  Implications  of  Reduced  Petroleum 
Use  on  U.S.  Imports 

U.S.  energy  security  is  generally 
considered  as  the  continued  availability 
of  energy  sources  at  an  acceptable  price. 
Most  discussion  of  U.S.  energy  security 
revolves  around  the  topic  of  the 
economic  costs  of  U  .S.  dependence  on 
oil  imports.  While  the  U.S.  has  reduced 
its  consumption  and  increased  its 
production  of  oil  in  recent  years,  it  still 
relies  on  oil  from  potentially  unstable 
sources.  In  addition,  oil  exporters  with 
a  large  share  of  global  production  have 
the  ability  to  raise  the  price  of  oil  by 
exerting  the  monopoly  power  associated 
with  a  cartel,  the  Organization  of 
Petroleum  Exporting  Countries  (OPEC), 
to  restrict  oil  supply  relative  to  demand. 
These  factors  contribute  to  the 
vulnerability  of  the  U.S.  economy  to 
episodic  oil  supply  shocks  and  price 
spikes. 

In  2014,  U.S.  expenditures  for  imports 
of  crude  oil  and  petroleum  products,  net 
of  revenues  for  exports,  were  $1 78 
billion  and  expenditures  on  both 
imported  oil  and  domestic  petroleum 
and  refined  products  totaled  $469 
billion  (in  2013$)  (see  Figure  1X-1).868 
Recently,  as  a  result  of  strong  growth  in 
domestic  oil  production  mainly  from 
tight  shale  formations,  U.S.  production 
of  oil  has  increased  while  U.S.  oil 
imports  have  decreased.  For  example, 
from  201 2  to  201 5,  domestic  oi  I 
production  increased  by  44  percent 
while  net  oil  imports  and  products 
decreased  by  38  percent.  While  U.S.  oil 


865  See  El  A  Annual  Energy  Review,  various 
editions.  For  data  201 1-2013,  and  projected  data: 
EiA  Annual  Energy  Outlook  (AEO)  2014  (Reference 
Case).  See  Table  11,  file  “aeotab_11.xls.” 


import  costs  have  declined  since  201 1 , 
total  oil  expenditures  (domestic  and 
imported)  remained  near  historical 
highs  through  2014.  Post-2015oil 
expenditures  are  projected  (AEO  2015) 
to  remain  between  double  and  triple  the 
inflation -adjusted levels  experienced  by 
the  U.S.  from  1986  to  2002.C 

Focusing  on  changes  in  oil  import 
levels  as  a  source  of  vulnerability  has 
been  standard  practice  in  assessing 
energy  security  in  the  past,  but  given 
current  market  trends  both  from 
domestic  and  international  levels, 
adding  changes  in  consumption  of 
petroleum  to  this  assessment  may 
provide  better  information  about  U.S. 
energy  security.  The  major  mechanism 
through  which  the  economy  sustains 
harm  due  to  fluctuations  in  the  (world) 
energy  market  is  through  price,  which 
itself  is  leveraged  through  both  imports 
and  consumption.  However,  the  United 
States,  may  be  increasingly  insulated 
from  the  physical  effects  of  overseas  oil 
disruptions,  though  the  price  impacts  of 
an  oil  disruption  anywhere  will 
continue  to  be  transmitted  to  U.S. 
markets.  As  of  201 5,  Canada  accounted 
for  63  percent  of  U.S.  net  oil  imports  of 
crude  oil  and  petroleum  products.  The 
implications  of  the  U.S.  becoming  a 
significant  petroleum  producer  have  yet 
to  be  discerned  in  the  literature,  but  it 
can  be  anticipated  that  this  will  have 
some  impact  on  energy  security. 

In  2010,  just  over  40  percent  of  world 
oil  supply  came  from  OPEC  nations. 

The  AEO  2015  projects  that  this  share 
will  stay  high;  dipping  slightly  from  37 
percent  by  2020  and  then  rising 
gradually  to  over  40  percent  by  2035 
and  thereafter.  Approximately  30 
percent  of  global  supply  is  from  Middle 
East  and  North  African  countries  alone, 
a  share  that  is  also  expected  to  grow. 
Measured  in  terms  of  the  share  of  world 
oil  resources  or  the  share  of  global  oil 
export  supply,  rather  than  oil 
production,  the  concentration  of  global 
petroleum  resources  in  OPEC  nations  is 


even  larger.  As  another  measure  of 
concentration,  of  the  137  countries/ 
principalities  that  export  either  crude  or 
refined  products,  the  top  12  have 
recently  accounted  for  over  55  percent 
of  exports.866  Eight  of  these  countries 
are  members  of  OPEC,  and  a  ninth  is 
Russia.867  In  a  market  where  even  a  1- 
2  percent  supply  loss  can  raise  prices 
noticeably,  and  where  a  10  percent 
supply  loss  could  lead  to  an 
unprecedented  price  shock,  this 
regional  concentration  is  of  concern.868 
Historically,  the  countries  of  the  Middle 
East  have  been  the  source  of  eight  of  the 
ten  major  world  oil  disruptions,869  with 
the  ninth  originating  in  Venezuela,  an 
OPEC  country,  and  the  tenth  being 
Hurricanes  Katrina  and  Rita. 


866  Based  on  data  from  the  CIA,  combining 
various  recent  years,  https://www.cia.gov/library/ 
publications/the-  world  -  factbook/rankorder/ 
2242rank.html. 

867  The  other  three  are  Norway,  Canada,  and  the 
EU,  an  exporter  of  product. 

868  For  example,  the  2005  Hurricanes  Katrina/Rita 
and  the  201 1  Libyan  conflict  both  led  to  a  1.8 
percent  reduction  in  global  crude  supply.  While  the 
price  impact  of  the  latter  is  not  easily  distinguished 
given  the  rapidly  rising  post- recession  prices,  the 
former  event  was  associated  with  a  10-15  percent 
world  oil  price  increase.  There  are  a  range  of 
smaller  events  with  smaller  but  noticeable  impacts. 
Somewhat  larger  events,  such  as  the  2002/3 
Venezuelan  Strike  and  the  War  in  Iraq, 
corresponded  to  about  a  2.9  percent  sustained  loss 
of  supply,  and  were  associated  with  a  28  percent 
world  oil  price  increase. 

Compiled  from  EIA  oil  price  data,  SEA2012  [IEA 
Response  System  for  Oil  Supply  Emergencies 
(http :/ /www.  iea .  org/p  ublica  tions/freep  ublica  tions/ 
p  ublication/EPPD_Broch  ure_English_201 2_02.pdf) 

See  table  on  P.  1  l.and  Hamilton  2011  “Historical 
Oi  I  Shocks,”  (http://econweb.  ucsd.edu/-jhamilto/ 
oil_history.pdf)  in  *Routledge  Handbook  of  Major 
Events  in  Economic  History*,  pp.  239-265,  edited 
by  Randall  E.  Parker  and  Robert  Whaples,  New 
York:  Routledge  Taylor  and  FrancisGroup,  2013). 
Available  in  bookstores. 

869  IEA  2011  “IEA  Response  System  for  Oil 
Supply  Emergencies.” 

870  For  historical  data:  EIA  Annua!  Energy 
Review,  various  editions.  For  data  2011-2013,  and 
projected  data:  EIA  Annual  Energy  Outlook  (AEO) 
2014  (Reference  Case).  See  Table  1 1 ,  file  “aeotab_ 
11.xls.” 
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U.S.  Expenditures  on  Crude  Oil 


Year 


Figure  IX-1  U.S.  Expenditures  on  Crude  Oil  from  1970  through  201 5870 


The  agencies  used  EPA’s  MOVES 
model  to  estimate  the  reductions  in  U.S. 
fuel  consumption  due  to  these  final 
rules  for  vocational  vehicles  and 
tractors.  For  HD  pickups  and  vans,  the 
agencies  used  both  DOT’S  CAFE  model 
and  EPA’s  MOVES  model  to  estimate 
the  fuel  consumption  impacts.  (Detailed 
explanations  of  the  MOVES  and  CAFE 
models  can  be  found  in  Chapter  5  of  the 
RiA.  See  IX.Cof  the  Preamble  for 
estimates  of  reduced  fuel  consumption 
from  these  final  rules).  Based  on  a 
detailed  analysis  of  differences  in  U.S. 
fuel  consumption,  petroleum  imports, 
and  imports  of  petroleum  products,  the 


agencies  estimate  that  approximately  90 
percent  of  the  reduction  in  fuel 
consumption  resulting  from  adopting 
improved  GHG  emission  and  fuel 
efficiency  standards  is  likely  to  be 
reflected  in  reduced  U.S.  imports  of 
crude  oil  and  net  imported  petroleum 
products,871  Thus,  on  balance,  each 
gallon  of  fuel  saved  as  a  consequence  of 
the  HD  GHG  and  fuel  efficiency 
standards  is  anticipated  to  reduce  total 
U.S.  imports  of  petroleum  by  0.90 
gallons.  Based  upon  the  fuel  savings 
estimated  by  the  MOVES/CAFE  models 
and  the  90  percent  oil  import  factor,  the 
reduction  in  U.S.  oil  imports  and 


exports  from  these  final  rules  are 
estimated  for  the  years  2020,  2025, 

2030,  2040,  and  2050  (in  millions  of 
barrels  per  day  (MMBD))  in  Table  IX-19 
below.  For  comparison  purposes,  Table 
IX-19  also  shows  U.S.  imports  of  crude 
oil  in  2020,  2025,  2030  and  2040  as 
projected  by  DOE  in  the  Annual  Energy 
Outlook  2015  Reference  Case.  U.S. 

Gross  Domestic  Product  (GDP)  is 
projected  to  grow  by  roughly  48  percent 
over  the  same  time  frame  (e.g.,  from 
2020  to  2040)  in  the  AEO  2015 
projections. 


Table  IX-19— Projected  U.S.  Imports  and  Exports  of  Oil  and  U.S.  Oil  Import  Reductions  Resulting  From 
the  Final  Phase  2  Program  in  2020,  2025,  2030,  2040  and  2050  Using  Method  B  and  Relative  to  a  Flat 
Baseline 

[Millions  of  barrels  per  day  (MMBD)]a 


Year 

U.S.  oil 
exports 

U.S.  oil 
imports 

U.S.  net 
product 
imports* 

U.S.  net 
crude  & 
product 
imports 

U.S.  oil 
import 
reductions 
from  final 

HD  Rules 

2020  . 

0.63 

6.14 

¥2.80 

2.71 

0.007 

2025  . 

0.63 

6.72 

¥3.24 

2.85 

0.162 

2030  . 

0.63 

7.07 

¥3.56 

2.88 

0.405 

2040  . 

0.63 

8.21 

¥4.26 

3.32 

0.721 

871  We  looked  at  changes  in  U.S.  crude  oil 
Imports  and  net  petroleum  products  In  the  AEO 
2015  Reference  Case  in  comparison  the  Low  (/.&, 
Economic  Growth)  Demand  Case  to  undertake  this 
analysis.  See  the  spreadsheet  “Impact  of  Fuel 


Demand  on  Imports  AEO2015.xisx.”  We  also 
considered  a  paper  entitled  “Effect  of  a  U.S. 
Demand  Reduction  on  Imports  and  Domestic 
Supply  Levels”  by  Leiby,  P.,  4/16/2013.  This  paper 
suggests  that  “Given  a  particular  reduction  in  oil 


demand  stemming  from  a  policy  or  significant 
technology  change,  the  fraction  of  oil  use  savings 
that  shows  up  as  reduced  U.S.  imports,  rather  than 
reduced  U.S.  supply,  is  actually  quite  close  to  90 
percent,  and  probably  close  to  95  percent.” 
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Table  I X-1 9— Projected  U.S.  Imports  and  Exports  of  Oil  and  U.S.  Oil  Import  Reductions  Resulting  From 
the  Final  Phase  2  Program  in  2020,  2025,  2030,  2040  and  2050  Using  Method  B  and  Relative  to  a  Flat 
Baseline— Continued 


[Millions  of  barrels  per  day  (MMBD)]a 


Year 

U.S.  oil 
exports 

U.S.  oil 
imports 

U.S.  net 
product 
imports* 

U.S.  net 
crude  & 
product 
imports 

U.S.  oil 
import 
reductions 
from  final 

HD  Rules 

2050  . 

(**) 

n 

n 

n 

0.861 

Notes: 

^Negative  U.S.  Net  Product  Imports  imply  positive  exports. 

**The  AEO  2015  only  projects  energy  market  and  economic  trends  through  2040. 


(2)  Energy  Security  Implications 

in  order  to  understand  the  energy 
security  implications  of  reducing  U.S. 
oil  imports,  EPA  has  worked  with  Oak 
Ridge  National  Laboratory  (ORNL), 
which  has  developed  approaches  for 
evaluating  the  social  costs  and  energy 
security  implications  of  oil  use.  The 
energy  security  estimates  provided 
below  are  based  upon  a  methodology 
developed  in  a  peer- rev iewedstudy 
entitled,  11 The  Energy  Security  Benefits 
of  Reduced  Oil  Use,  2006-201  5”, 
completed  in  March  2008.  This  ORNL 
study  is  an  updated  version  of  the 
approach  used  for  estimating  the  energy 
security  benefits  of  U.S.  oil  import 
reductions  developed  in  a  1997  ORNL 
Report.872  For  EPA  and  NHTSA 
rulemakings,  the  ORNL  methodology  is 
updated  periodically  to  account  for 
forecasts  of  future  energy  market  and 
economic  trends  reported  in  the  U.S. 
Energy  information  Administration’s 
Annual  Energy  Outlook. 

When  conducting  this  analysis,  ORNL 
considered  the  full  cost  of  importing 
petroleum  into  the  U.S.  The  full 
economic  cost  is  defined  to  include  two 
components  in  addition  to  the  purchase 
price  of  petroleum  itself.  These  are:  (1) 
The  higher  costs  for  oil  imports 
resulting  from  the  effect  of  U.S.  demand 
on  the  world  oil  price  (i.e.,  the 


“demand”  or  “monopsony”  costs);  and 
(2)  the  risk  of  reductions  in  U.S. 
economic  output  and  disruption  to  the 
U.S.  economy  caused  by  sudden 
disruptions  in  the  supply  of  imported 
oil  to  the  U.S.  (i.e.,  macroeconomic 
disrupt  ion /adjustment  costs). 

The  literature  on  energy  security  for 
the  last  two  decades  has  routinely 
combined  the  monopsony  and  the 
macroeconomic  disruption  components 
when  calculating  the  total  value  of  the 
energy  security  premium.  However,  in 
the  context  of  using  a  global  value  for 
the  Social  Cost  of  Carbon  (SCC)  the 
question  arises:  how  should  the  energy 
security  premium  be  used  when  some 
benefits  from  these  rules,  such  as  the 
benefits  of  reducing  greenhouse  gas 
emissions,  are  calculated  from  a  global 
perspective?  Monopsony  benefits 
represent  avoided  payments  by  U.S. 
consumers  to  oil  producers  that  result 
from  a  decrease  in  the  world  oil  price 
as  the  U.S.  decreases  its  demand  for  oil. 
Although  there  is  clearly  an  overall 
benefit  to  the  U.S.  when  considered 
from  a  domestic  perspective,  the 
decrease  in  price  due  to  decreased 
demand  in  the  U.S.  also  represents  a 
loss  to  oil  producing  countries,  one  of 
which  is  the  U.S.  Given  the 
redistributive  nature  of  this  monopsony 
effect  from  a  global  perspective,  it  is 


excluded  in  the  energy  security  benefits 
calculations  for  these  final  rules. 

in  contrast,  the  other  portion  of  the 
energy  security  premium,  the  avoided 
U.S.  macroeconomic  disruption  and 
adjustment  cost  that  arises  from 
reductions  in  U.S.  petroleum  imports, 
does  not  have  offsetting  impacts  outside 
of  the  U.S.,  and,  thus,  is  included  in  the 
energy  security  benefits  estimated  for 
these  final  rules.  To  summarize,  the 
agencies  have  included  only  the 
avoided  macroeconomic  disruption 
portion  of  the  energy  security  benefits  to 
estimate  the  monetary  value  of  the  total 
energy  security  benefits  of  these  final 
rules. 

For  this  rulemaking,  ORNL  updated 
the  energy  security  premiums  by 
incorporating  the  most  recent  oil  price 
forecast  and  energy  market  trends, 
particularly  regional  oil  supplies  and 
demands,  from  the  AEO  2015  into  its 
model.873  ORNL  developed  energy 
security  premium  estimates  for  a 
number  of  different  years.  Table  IX-20 
provides  estimates  for  energy  security 
premiums  for  the  years  2020,  2025,  2030 
and  2040, 874  as  well  as  a  breakdown  of 
the  components  of  the  energy  security 
premiums  for  each  year.  The 
components  of  the  energy  security 
premiums  and  their  values  are 
discussed  below. 


Table  IX-20— Energy  Security  Premiums  in  2020,  2025,  2030  and  2040 

[2013$/Barrelj* 


Year 

(range) 

Monopsony 

(range) 

Avoided 

macroeconomic 

disruption/adjustment 

costs 

(range) 

Total  mid -point 
(range) 

2020  . 

$2.21  ($0.65-$3.59)  . 

$5.48  ($2.51 -$8.92)  . 

$7.69  ($4.54-$  11. 14) 

2025  . 

$2.59  ($0.76-$4.14)  . 

$6.30  ($2.92-$1 0.22)  . 

$8.89  ($5.22-$12.83) 

2030  . 

$2.83  (0.83-$4.56)  . 

$7.26  ($3.40-$1 1.73)  . 

$10.09  ($5.90-$14.59) 

872  Leiby,  Paul  N.,  Donald  W.  Jones,  T.  Randall 
Curlee,  and  Russell  Lee,  0/7  Imports:  An 
Assessment  of  Benefits  and  Costs,  ORNL-6851 ,  Oak 
Ridge  National  Laboratory,  November,  1997. 


873  Leiby,  P,,  Factors  influencing  Estimate  of 
Energy  Security  Premium  for  Heavy -DutyPhase  2 
Final  Rule,  11/1/2014,  Oak  Ridge  National 
Laboratory. 


874  AEO  2015  forecasts  energy  market  trends  and 
values  only  to  2040.  The  post-2040energy  security 
premium  values  are  assumed  to  be  equal  to  the 
2040  estimate. 
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Table  IX-20— Energy  Security  Premiums  in  2020,  2025,  2030  and  2040— Continued 

[2013$/Barrel]* 


Year 

(range) 

Monopsony 

(range) 

Avoided 

macroeconomic 

disruption/adjustment 

costs 

(range) 

Total  mid -point 
(range) 

2040  . 

$4.09  ($1.19— $6.67)  . 

$9.61  ($4.54-$15.39)  . 

$13.69  ($8.12-$19.64) 

Note: 

*Top  values  in  each  cell  are  the  midpoints,  the  values  in  parentheses  are  the  90  percent  confidence  intervals. 


(a)  Effect  of  Oil  Use  on  the  Long-RunOil 
Price 

The  first  component  of  the  full 
economic  costs  of  importing  petroleum 
into  the  U.S.  follows  from  the  effect  of 
U.S.  import  demand  on  the  world  oil 
price  over  the  long -run. Because  the 
U.S.  is  a  sufficiently  large  purchaser  of 
global  oil  supplies,  its  purchases  can 
affect  the  world  oil  price.  This 
monopsony  power  means  that  increases 
in  U.S.  petroleum  demand  can  cause  the 
world  price  of  crude  oil  to  rise,  and 
conversely,  that  reduced  U.S.  petroleum 
demand  can  reduce  the  world  price  of 
crude  oil.  Thus,  one  benefit  of 
decreasing  U.S.  oil  purchases,  due  to 
improvements  in  the  fuel  efficiency  of 
medium -and  heavy -duty  vehicles,  is 
the  potential  decrease  in  the  crude  oil 
price  paid  for  all  crude  oil  purchased. 

There  is  disagreement  in  the  literature 
about  the  magnitude  of  the  monopsony 
component,  and  its  relevance  for  policy 
analysis.  Brown  and  Huntington 
(20  1  3) 875  for  example,  argue  that  the 
United  States’  refusal  to  exercise  its 
market  power  to  reduce  the  world  oil 
price  does  not  represent  a  proper 
externality,  and  that  the  monopsony 
component  should  not  be  considered  in 
calculations  of  the  energy  security 
externality.  However,  they  also  note  in 
their  earlier  discussion  paper  (Brown 
and  Huntington  20  1  0)876  that  this  is  a 
departure  from  the  traditional  energy 
security  literature,  which  includes 
sustained  wealth  transfers  associated 
with  stable  but  higher- priceoil  markets. 
On  the  other  hand,  Greene  (201  0) 877 
and  others  in  prior  literature  (e.g.. 

Toman  1993) 878  have  emphasized  that 


875  Brown,  Stephen  P.A.  and  Hillard  G. 
Huntington.  2013.  Assessing  the  U.S.  Oil  Security 
Premium.  Energy  Economics,  voi.  38,  pp  118-127. 

876  Reassessing  the  Oil  Security  Premium.  RFF 
Discussion  Paper  Series,  (RFF  DP  10-05).  doi:  RFF 
DP  10-05 

877  Greene,  D.  L.  2010.  Measuring  energy  security: 
Can  the  United  States  achieve  oil  independence?, 
Energy  Policy,  38(4),  1614-1621.  doi:10.1016/ 
j.enpoi.2009.01.041. 

878  Toman,  M.,  1993,  The  economics  of  energy 
security:  theory,  evidence  and  policy,  Chapter  25, 
Handbook  of  Natural  Resources  and  Energy 
Economics,  Volume  3,  pp.  1167-1218. 


the  monopsony  cost  component  is 
policy-relevantbecause  the  world  oil 
market  is  non-competitiveand  strongly 
influenced  by  cartelized  and 
government-controlledsupply 
decisions.  Thus,  while  sometimes 
couched  as  an  externality,  Greene  notes 
that  the  monopsony  component  is  best 
viewed  as  stemming  from  a  completely 
different  market  failure  than  an 
externality  (Ledyard  2008), 879  yet  still 
implying  marginal  social  costs  to 
importers. 

Recently,  the  Council  on  Foreign 
Relations  (/.e.,  “the  Council”)  (201 5) 
released  a  discussion  paper  that  assesses 
NHTSA’s  analysis  of  the  benefits  and 
costs  of  CAFE  in  a  lower-oil- price 
world.880  In  this  paper,  the  Council 
notes  that  while  NHTSA  cites  the 
monopsony  effect  of  the  CAFE 
standards  for  2017-2025,  NHTSA  does 
not  include  it  when  calculating  the  cost- 
benefit  calculation  for  the  rule.  The 
Council  argues  that  the  monopsony 
benefit  should  be  included  in  the  CAFE 
cost -benefitanalysis and  that  including 
the  monopsony  benefit  is  more 
consistent  with  the  legislators’  intent  in 
mandating  CAFE  standards  in  the  first 
place. 

The  recent  National  Academy  of 
Science  (NAS  2015)  Report,  “Cost, 
Effectiveness  and  the  Deployment  of 
Fuel  Economy  Technologies  for  Light  - 
Duty  Vehicles,” 881  suggests  that  the 
agencies’  logic  about  not  accounting  for 
monopsony  benefits  is  inaccurate. 
According  to  the  NAS,  the  fallacy  lies  in 
treating  the  two  problems,  oil 
dependence  and  climate  change, 
similarly.  According  to  the  NAS,  “Like 
national  defense,  it  [oil  dependence]  is 
inherently  adversarial  (i.e.,  oil 
consumers  against  producers  using 


879  Ledyard,  John  O.  “Market  Failure.”  The  New 
Paigrave  Dictionary  of  Economics.  Second  Edition. 
Eds.  Steven  N.  Durlauf  and  Lawrence  E.  Biume. 
Paigrave  Macmillan,  2008. 

880  Council  on  Foreign  Relations,  “Automobile 
Fuel  Economy  Standards  in  a  Lower-Oil  -  Price 
World,”  Sivarm  &  Levi,  November  2015. 

881  Transitions  to  Alternative  Vehicles  and 
Fuels,”  Committee  on  Transitions  to  Alternative 
Vehicles  and  Fuels,  National  Research  Council, 
2013. 


monopoly  power  to  raise  prices).  The 
problem  of  climate  change  is  inherently 
global  and  requires  global  action.  If  each 
nation  considered  only  the  benefits  to 
itself  in  determining  what  actions  to 
take  to  mitigate  climate  change,  an 
adequatesoiution  could  not  be 
achieved.  Likewise,  if  the  U.S.  considers 
the  economic  harm  its  reduced 
petroleum  use  will  do  to  monopolistic 
oil  producers  it  will  not  adequately 
address  its  oil  dependence  problem. 
Thus,  if  the  United  States  is  to  solve 
both  of  these  problems  it  must  take  full 
account  of  the  costs  and  benefits  of 
each,  using  the  appropriate  scope  for 
each  problem.”  At  this  point  in  time,  we 
are  continuing  to  exclude  monopsony 
premiums  for  the  cost  benefit  analysis  of 
these  final  rules,  but  we  will  be  taking 
comment  on  this  issue  in  a  near  term 
future  rulemaking. 

There  is  also  a  question  about  the 
ability  of  gradual,  long-termreductions, 
such  as  those  resulting  from  these  final 
rules,  to  reduce  the  world  oil  price  in 
the  presence  of  OPEC’s  monopoly 
power.  OPEC  is  currently  the  world’s 
marginal  petroleum  supplier,  and  could 
conceivably  respond  to  gradual 
reductions  in  U.S.  demand  with  gradual 
reductions  in  supply  over  the  course  of 
several  years  as  the  fuel  savings 
resulting  from  these  rules  grow. 
However,  if  OPEC  opts  for  a  long-term 
strategy  to  preserve  its  market  share, 
rather  than  maintain  a  particular  price 
level  (as  they  have  done  recently  in 
response  to  increasing  U.S.  petroleum 
production),  reduced  demand  will 
create  downward  pressure  on  the  global 
price.  The  Oak  Ridge  analysis  assumes 
that  OPEC  does  respond  to  demand 
reductions  over  the  long  run,  but  there 
is  still  a  price  effect  in  the  model.  Under 
the  mid-casebehavioral  assumption 
used  in  the  premium  calculations,  OPEC 
responds  by  gradually  reducing  supply 
to  maintain  market  share  (consistent 
with  the  long -termself- interested 
strategy  suggested  by  Gately  (2004, 
2007)). 882 


882  Gately,  Dermot,  2004.  “ OPEC’s  incentives  for 
Faster  Output  Growth The  Energy  Journal,  25 

Continued 
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(b)  Macroeconomic  Disruption 
Adjustment  Costs 

The  second  component  of  the  oil 
import  premium,  “avoided 
macroeconomic  disruption/adjustment 
costs,55  arises  from  the  effect  of  oil 
imports  on  the  expected  cost  of  supply 
disruptions  and  accompanying  price 
increases.  A  sudden  increase  in  oil 
prices  triggered  by  a  disruption  in  world 
oil  supplies  has  two  main  effects:  (1)  It 
increases  the  costs  of  oil  imports  in  the 
short -runand  (2)  it  can  lead  to 
macroeconomic  contraction,  dislocation 
and  Gross  Domestic  Product  (GDP) 
losses.  For  example,  ORNL  estimates  the 
combined  value  of  these  two  factors  to 
be  $6.30/barrel  (2013$)  when  U.S.  oil 
imports  are  reduced  in  2025,  with  a 
range  from  $2.92/barrel  to  $10.22/barrei 
of  imported  oil  reduced. 

Since  future  disruptions  in  foreign  oil 
supplies  are  an  uncertain  prospect,  each 
of  the  disruption  cost  components  must 
be  weighted  by  the  probability  that  the 
supply  of  petroleum  to  the  U.S.  will 
actually  be  disrupted.  Thus,  the 
“expected  value55  of  these  costs — the 
product  of  the  probability  that  a  supply 
disruption  will  occur  and  the  sum  of 
costs  from  reduced  economic  output 
and  the  economy’s  abrupt  adjustment  to 
sharply  higher  petroleum  prices — is  the 
relevant  measure  of  their  magnitude. 
Further,  when  assess i  ng  the  energy 
security  value  of  a  policy  to  reduce  oil 
use,  it  is  only  the  change  in  the 
expected  costs  of  disruption  that  results 
from  the  policy  that  is  relevant.  The 
expected  costs  of  disruption  may  change 
from  lowering  the  normal  (i.e.,  pre- 
disruption)  level  of  domestic  petroleum 
use  and  imports,  from  any  induced 
alteration  in  the  likelihood  or  size  of 
disruption,  or  from  altering  the  short- 
run  flexibility  (e.g.,  elasticity)  of 
petroleum  use. 

By  late  2015/early  2016,  world  oil 
prices  were  sharply  lower  than  in  2014. 
Future  prices  remain  uncertain,  but 
sustained  markedly  lower  oil  prices  can 
have  mixed  implications  for  U.S.  energy 
security.  Under  lower  prices  U.S. 
expenditures  on  oil  consumption  are 
lower,  and  they  are  a  less  prominent 
component  of  the  U.S.  economy.  This 
would  lessen  the  issue  of  imported  oil 
as  an  energy  security  problem  for  the 
U.S.  On  the  other  hand,  sustained  lower 
oil  prices  encourage  greater  oil 
consumption,  and  reduce  the 
competitiveness  of  new  U.S.  oil 
supplies  and  alternative  fuels.  The  AEO 
2015  low  oil  price  outlook,  for  example, 
projects  that  by  2030  total  U.S. 


(2):75— 96;  Gately,  Dermot,  2007.  “What  Oil  Export 
Levels  Should  We  Expect  From  OPEC?’,  The  Energy 
Journai,  28(2):151-173. 


petroleum  supply  would  be  10  percent 
lower  and  imports  would  be  78  percent 
higher  than  the  AEO  Reference  Case. 
Under  the  low  -pricecase,  2030  prices 
are  35  percent  lower,  so  that  import 
expenditures  are  16  percent  higher. 

A  second  potential  proposed  energy 
security  effect  of  lower  oil  prices  is 
increased  instability  of  supply,  due  to 
greater  global  reliance  on  fewer 
suppling  nations,883  and  because  lower 
prices  may  increase  economic  and 
geopolitical  instability  in  some  supplier 
nations.884  885  886  The  international 
Monetary  Fund  reported  that  low  oil 
prices  are  creating  substantial  economic 
tension  in  the  Middle  East  oil  producers 
on  top  of  the  economic  costs  of  ongoing 
conflicts,  and  noted  the  risk  that  Middle 
East  countries  including  Saudi  Arabia 
could  run  out  of  financial  assets  without 
substantial  change  in  policy.887  The 
concern  raised  is  that  oil  revenues  are 
essential  for  some  exporting  nations  to 
fund  domestic  programs  and  avoid 
domestic  unrest. 

The  Competitive  Enterprise  Institute 
(CEI)  and  others  argue  that  there  are 
little,  if  any,  energy  security  benefits 
associated  with  these  rules.  In  large  part 
CEI  argues  that  oil  supplies  are  plentiful 
and  that  current  oil  prices  are  low  so 
that  reduced  consumption  of  petroleum 


883  Fatih  Birol,  Executive  Director  of  the 
international  Energy  Agency,  warns  that  prolonged 
lower  oil  prices  would  trigger  energy  security 
concerns  by  increasing  reliance  on  a  small  number 
of  low -cost producers  “or  risk  a  sharp  rebound  in 
price  if  investment  falls  short.”  “It  would  bea  grave 
mistake  to  index  our  attention  to  energy  security  to 
changes  in  the  oil  price,”  Birol  said.  “Now  is  not 
the  time  to  relax.  Quite  the  opposite:  a  period  of 
low  oil  prices  is  the  moment  to  reinforce  our 
capacity  to  deal  with  future  energy  security 
threats.”  Hussain,  Y.  (2015).  “Grave  mistake”  to  be 
complacent  on  energy  security,  International  Energy 
Agency  warns.  Financial  Post,  (November  10). 
Retrieved  from  http://business.financialpost.com/ 
news/energy /grave- mistake- to-be-complacent-on  - 
en  ergy  -  security  -  i  n  tern  at  ion  a!  -  en  ergy  -  agen  cy  -  wa  rn  s. 


products  due  to  these  rules  would  have 
no  effect  on  energy  security.  However, 
the  discussion  of  current  low  oil  prices 
(“lowest  Labor  Day  gasoline  prices  in  a 
decade55)  does  not  assure  the  absence  of 
future  oil  supply  shocks  or  price  shocks, 
or  even  speak  to  their  reduced 
likelihood.  CEI  points  out  that  the 
current  low  oil  prices  have  been 
observed  before  as  recently  as  a  decade 
ago,  as  they  have  in  more  than  one 
instance  before  that.  For  example,  oil 
prices  were  even  lower  in  1999.  But  in 
the  intervening  periods,  oil  supply  and 
price  shocks  have  continued  to  recur, 
and  the  recent  price  record  only 
amplifies  oil’s  high  historical  price 
volatility. 

Also,  sharply  lower  world  oil  prices 
do  not  clearly  imply  greater  energy 
security  for  the  U.S.  Current  low  world 
oil  prices  may  reduce  the  U.S.’s  fracking 
industry’s  tight  oil  production  (as  CEI 
points  out),  or  other  sources  of  oil 
supplies  around  the  world.  Some  have 
hypothesized  that  reduction  in  oil 
production  outside  of  OPEC  may  be  the 
objective  of  some  OPEC  producers.  With 
low  oil  prices,  U.S.5  oil  import  share 
over  time  might  be  larger,  increasing  the 
U.S.5  dependence  on  imported  oil. 

Securing  America’s  Future  Energy 
(SAFE),  Operation  Free  and  the  Investor 
Network  on  Climate  Risk  agree  that 
these  rules  do  improve  America’s 
energy  security.  SAFE  goes  on  to  state 
that  several  policy  options  should  be 
included  in  these  rules  to  further 
enhance  energy  security.  The  agencies 
agree  that  these  rules  enhances 
America’s  energy  security,  but  do  not 
have  information  to  evaluate  the  policy 
options  that  SAFE  proposes. 

The  recent  economics  literature  on 
whether  oil  shocks  are  the  threat  to 
economic  stability  that  they  once  were 
is  mixed.  Some  of  the  current  literature 


884  Batov  I  c,  A.  (2015).  Low  oil  prices  fuel  political 
and  economic  instability.  Global  Risk  insights,  IS¬ 
IS.  Retrieved  from  http://globalriskinsights.com/ 

201 5/09/low -oil  -  prices- fuel  -  political  -  and -economic 
instability/. 

885  Monaldi,  F.  (2015).  The  impact  of  the  Decline 
i  n  Oi  I  Prices  on  the  Econom  ics,  Pol  itics  and  Oi  I 
industry  of  Venezuela.  Columbia  Center  on  Global 
Energy  Policy  Discussion  Papers,  (September). 
Retrieved  from  http://energypolicy.columbia.edu/ 
sites/defauit/files/energy/tmpact  of  the  Decline  in 
Oil  Prices  on  Venezuela,  September  2015.pdf. 

886  Even,  S.,  &  Guzansky,  Y.  (2015).  Falling  oil 
prices  and  Saudi  stability— Opinion.  Jerusalem 
Post,  (September  30).  Retrieved  from  http:// 
www, j post. com/Opi n  ion/Fallin g-oil-p rices  -  and - 
Saudi -stability -41 9534. 

887  International  Monetary  Fund  (IMF).  (2015). 

IMF  Regional  Economic  Outlook — Middle  East  and 
Central  Asia.  Regional  Economic  Outlook  (Vol.  33). 
Tomkiw,  L.  (2015).  Oil  Rich  Saudi  Arabia  Running 
Out  Of  Assets?  IMF  Report  Says  It’s  Possible  In  Next 
5  Years.  International  Business  Times,  October  21, 
19-22.  Retrieved  from  http://www.ibtimes.com/oil- 
rich -saudi -arabia- running- out- assets  -imf-  rep  ort  - 
says-  its  -  possible-  next- 5-  years-  215017. 


asserts  that  the  macroeconomic 
component  of  the  energy  security 
externality  is  small.  For  example,  the 
National  Research  Council  (2009) 
argued  that  the  non -environmental 
externalities  associated  with 
dependence  on  foreign  oil  are  small, 
and  potentially  trivial.888  Analyses  by 
Nordhaus  (2007)  and  Blanchard  and 
Gali  (2010)  question  the  impact  of  more 
recent  oil  price  shocks  on  the 
economy.889  They  were  motivated  by 


888  National  Research  Council,  2009.  Hidden 
Costs  of  Energy:  Unpriced  Consequences  of  Energy 
Production  and  Use.  National  Academy  of  Science, 
Washington,  DC. 

889  See,  William  Nordhaus,  "Who’s  Afraid  of  a 
Big  Bad  Oil  Shock?’,  available  at  http://aida.econ. 
yaie.edu/-~nordhaus/homepage/Big_Bad_Oil_ 
Shock_Meeting.pdf ,  and  Olivier  Blanchard  and 
Jordi  Gal  i,  “  The  macroeconomic  Effects  of  Oil  price 
Shocks:  Why  are  the  2000s  so  different  from  the 
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attempts  to  explain  why  the  economy 
actually  expanded  immediately  after  the 
last  shocks,  and  why  there  was  no 
evidence  of  higher  energy  prices  being 
passed  on  through  higher  wage 
inflation.  Using  different  methodologies, 
they  conclude  that  the  economy  has 
largely  gotten  over  its  concern  with 
dramaticswings  in  oil  prices. 

One  reason,  according  to  Nordhaus,  is 
that  monetary  policy  has  become  more 
accommodating  to  the  price  impacts  of 
oil  shocks.  Another  is  that  consumers 
have  simply  decided  that  such 
movements  are  temporary,  and  have 
noted  that  price  impacts  are  not  passed 
on  as  inflation  in  other  parts  of  the 
economy.  He  also  notes  that  real 
changes  to  productivity  due  to  oil  price 
increases  are  incredibly  modest, 890  and 
that  the  general  direction  of  the 
economy  matters  a  great  deal  regarding 
how  the  economy  responds  to  a  shock. 
Estimates  of  the  impact  of  a  price  shock 
on  aggregate  demand  are  insignificantly 
different  from  zero. 

Blanchard  and  Gali  (2010)  contend 
that  improvements  in  monetary  policy 
(as  noted  above),  more  flexible  labor 
markets,  and  lessening  of  energy 
intensity  in  the  economy,  combined 
with  an  absence  of  concurrent  shocks, 
all  contributed  to  lessen  the  impact  of 
oil  shocks  after  1980.  They  find  “.  .  . 
the  effects  of  oi  i  price  shocks  have 
changed  over  time,  with  steadily  smaller 
effects  on  prices  and  wages,  as  well  as 
on  output  and  employment.”891  In  a 
comment  at  the  chapter's  end,  this  work 
is  summarized  as  follows:  “The  message 
of  this  chapter  is  thus  optimistic  in  that 
it  suggests  a  transformation  in  U.S. 
institutions  has  inoculated  the  economy 
against  the  responses  that  we  saw  in  the 
past.” 

At  the  same  time,  the  impl  ications  of 
the  “Shale  Oil  Revolution”  are  now 
being  felt  in  the  international  markets, 
with  current  prices  at  four  year  lows. 
Analysts  generally  attribute  this  result 
in  part  to  the  significant  increase  in 
supply  resulting  from  U.S.  production, 
which  has  put  liquid  petroleum 
production  roughly  on  par  with  Saudi 
Arabia.  The  price  decline  is  also 


1970s?',  pp.  373-421,  in  The  international 
Dimensions  of  Monetary  Policy,  Jordi  Gali  and  Mark 
Gertier,  editors,  University  of  Chicago  Press, 
February  2010,  available  at  http://www.nber.org/ 
chapters/c051 7.pdf. 

890  In  fact,  .  .  energy- pricechanges  have  no 
effect  on  multifactor  productivity  and  very  little 
effect  on  labor  productivity.”  Page  19.  He  calculates 
the  productivity  effect  of  a  doubling  of  oil  prices  as 
a  decrease  of  0.1 1  percent  for  one  year  and  0.04 
percent  a  year  for  ten  years.  Page  5.  (The  doubling 
reflects  the  historical  experience  of  the  post-war 
shocks,  as  described  in  Table  7.1  in  Blanchard  and 
Gali,  p.  380). 

891  Blanchard  and  Gali,  p.  414. 


attributed  to  the  sustained  reductions  in 
U.S.  consumption  and  global  demand 
growth  from  fuel  efficiency  policies  and 
previously  high  oil  prices.  The  resulting 
decrease  in  foreign  imports,  down  to 
about  one-thirdof  domestic 
consumption  (from  60  percent  in  2005, 
for  example892),  effectively  permits  U.S. 
supply  to  act  as  a  buffer  against  artificial 
or  other  supply  restrictions  (the  latter 
due  to  conflict  or  a  natural  disaster,  for 
example). 

However,  other  papers  suggest  that  oil 
shocks,  particularly  sudden  supply 
shocks,  remain  a  concern.  Both 
Blanchard  and  Gali'sand  Nordhaus 
work  were  based  on  data  and  analysis 
through  2006,  ending  with  a  period  of 
strong  global  economic  growth  and 
growing  global  oil  demand.  The 
Nordhaus  work  particularly  stressed  the 
effects  of  the  price  increase  from  2002- 
2006  that  were  comparatively  gradual 
(about  half  the  growth  rate  of  the  1973 
event  and  one-thirdthat  of  the  1990 
event).  The  Nordhaus  study  emphasizes 
the  robustness  of  the  U.S.  economy 
during  a  time  period  through  2006.  This 
time  period  was  just  before  rapid  further 
increases  in  the  price  of  oil  and  other 
commodities  with  oil  prices  more-than- 
doubling  to  over  $1 30/barrel  by  mid- 
2008,  only  to  drop  after  the  onset  of  the 
largest  recession  since  the  Great 
Depression. 

Hamilton  (2012)  reviewed  the 
empirical  literature  on  oil  shocks  and 
suggested  that  the  results  are  mixed, 
noting  that  some  work  (e.g.  Rasmussen 
and  Roitman  (201 1 )  finds  less  evidence 
for  economic  effects  of  oil  shocks,  or 
declining  effects  of  shocks  (Blanchard 
and  Gali  2010),  while  other  work 
continues  to  find  evidence  regarding  the 
economic  importance  of  oil  shocks.  For 
example,  Baumeister  and  Peersman 
(2011)  found  that  an  oil  price  increase 
had  a  decreasing  effect  over  time.  But 
they  note  that  with  a  declining  price- 
elasticity  of  demand  that  a  given 
physical  oil  disruption  would  have  a 
bigger  effect  on  price  and  a  similar  effect 
on  output  as  in  the  earlier  data.893 
Hamilton  observes  that  “a  negative 
effect  of  oil  prices  on  real  output  has 
also  been  reported  for  a  number  of  other 
countries,  particularly  when  nonlinear 
functional  forms  have  been  employed”. 
Alternatively,  rather  than  a  declining 


892  See,  Oii  price  Drops  on  Oversuppjy,  http:// 
www.  oil  -  price,  net/en/articles/oil  -  price- drops- on  - 
oversupply.php,  10/6/2014. 

893  Hamilton,  J.  D.  (2012).  Oii  Prices,  Exhaustible 
Resources,  and  Economic  Growth.  In  Handbook  of 
Energy  and  Climate  Change.  Retrieved  from  http:// 
econ  web.  ucsd  .edu/jham  ilto/han  dbook_ 
climate.pdf. 


effect,  Ramey  and  Vine  (20  1  0)894  found 
“remarkablestability  in  the  response  of 
aggregate  real  variables  to  oil  shocks 
once  we  account  for  the  extra  costs 
imposed  on  the  economy  in  the  1970s 
by  price  controls  and  a  complex  system 
of  entitlements  that  led  to  some 
rationing  and  shortages.” 

Some  of  the  recent  literature  on  oil 
price  shocks  has  emphasized  that 
economic  impacts  depend  on  the  nature 
of  the  oil  shock,  with  differences 
between  price  increases  caused  by 
sudden  supply  loss  and  those  caused  by 
rapidly  growing  demand.  Most  recent 
analyses  of  oil  price  shocks  have 
confirmed  that  “demand -driven”oil 
price  shocks  have  greater  effects  on  oil 
prices  and  tend  to  have  positive  effects 
on  the  economy  while  “supply-driven” 
oil  shocks  still  have  negative  economic 
impacts  (Baumeister,  Peersman  and  Van 
Robays  (20  1  0)).895  A  recent  paper  by 
Kilian  and  Vigfusson  (2014), 896  for 
example,  assigned  a  more  prominent 
role  to  the  effects  of  price  increases  that 
are  unusual,  in  the  sense  of  being 
beyond  range  of  recent  experience. 
Kilian  and  Vigfusson  also  conclude  that 
the  difference  in  response  to  oil  shocks 
may  well  stem  from  the  different  effects 
of  demand -and  supply -basedprice 
increases:  “One  explanation  is  that  oil 
price  shocks  are  associated  with  a  range 
of  oi  I  demand  and  oi  I  supply  shocks, 
some  of  which  stimulate  the  U.S. 
economy  in  the  short  run  and  some  of 
which  slow  down  U.S.  growth  (see 
Kilian  (2009)).  How  recessionary  the 
response  to  an  oii  price  shock  is  thus 
depends  on  the  average  composition  of 
oil  demand  and  oii  supply  shocks  over 
the  sample  period.” 

The  general  conclusion  that  oil 
supply -drivenshocks  reduce  economic 
output  is  also  reached  in  a  recently 
published  paper  by  Cash  in  et  al. 

(2014) 897  for  38  countries  from  1979- 
201 1 .  “The  results  indicate  that  the 
economic  consequences  of  a  supply - 
driven  oil -priceshock  are  very  different 
from  those  of  an  oil-demandshock 


894  Ramey,  V.  and  Vine,  D.,  2010,  ‘‘Oil, 
Automobiles,  and  the  U.S.  Economy:  How  Much 
have  Things  Real iy  Changed?”  National  Bureau  of 
Economic  Research  Working  Papers,  WP  16067. 
Retrieved  from  http://www.nber.org/papers/ 
w16067.pdf  [EPA-H  Q-OAR-201 4-0827-060 1  ]. 

895  Baumeister,  C,,  Peersman,  G.,  Van  Robays,  L, 
2010,  “The  Economic  Consequences  of  Oii  Shocks: 
Differences  across  Countries  and  Time”,  Workshop 
and  Conference  on  inflation  Challenges  in  the  Era 
of  Relative  Price  Shocks. 

896  Kilian,  !_.,  Vigfusson,  R.J.,  2014,  'The  Role  of 
Oil  Price  Shocks  in  Causing  U.S.  Recessions”, 
Board  of  Governors  of  the  Federal  Reserve  System, 
international  Finance  Discussion  Papers. 

897  Cashin,  P.,  Mohaddes,  K.,  Raissi,  Maziar,  and 
Raissi,  M.,  2014,  "The  differential  effects  of  oil 
demand  and  supply  shocks  on  the  global 
economy”.  Energy  Economics. 
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driven  by  global  economic  activity,  and 
vary  for  oil-importingcountries 
compared  to  energy  exporters,”  and  “oil 
importers  [including  the  U.S.]  typically 
face  a  long-livedfall  in  economic 
activity  in  response  to  a  supply-driven 
surge  in  oil  prices”  but  almost  all 
countries  see  an  increase  in  real  output 
for  an  oil-demanddisturbance.  Note  that 
the  energy  security  premium  calculation 
in  this  analysis  is  based  on  price  shocks 
from  potential  future  supply  events 
only. 

Finally,  despite  continuing 
uncertainty  about  oil  market  behavior 
and  outcomes  and  the  sensitivity  of  the 
U.S.  economy  to  oil  shocks,  it  is 
generally  agreed  that  it  is  beneficial  to 
reduce  petroleum  fuel  consumption 
from  an  energy  security  standpoint.  It  is 
not  just  imports  alone,  but  both  imports 
and  consumption  of  petroleum  from  all 
sources  and  their  role  in  economic 
activity,  that  may  expose  the  U.S.  to  risk 
from  price  shocks  in  the  world  oil  price. 
Reducing  fuel  consumption  reduces  the 
amount  of  domestic  economic  activity 
associated  with  a  commodity  whose 
price  depends  on  volatile  international 
markets. 

(c)  Cost  of  Existing  U.S.  Energy  Security 
Policies 

The  last  often  -  identifiedcomponent 
of  the  full  economic  costs  of  U.S.  oil 
imports  are  the  costs  to  the  U.S. 
taxpayers  of  existing  U.S.  energy 
security  policies.  The  two  primary 
examples  are  maintaining  the  Strategic 
Petroleum  Reserve  (SPR)  and 
maintaining  a  military  presence  to  help 
secure  a  stable  oil  supply  from 
potentially  vulnerable  regions  of  the 
world.  The  SPR  is  the  largest  stockpile 
of  government-ownedemergency  crude 
oil  in  the  world.  Established  in  the 
aftermath  of  the  1973/1974  oil  embargo, 
the  SPR  provides  the  U.S.  with  a 
response  option  should  a  disruption  in 
commercial  oil  supplies  threaten  the 
U.S.  economy,  it  also  allows  the  U.S.  to 
meet  part  of  its  international  Energy 
Agency  obligation  to  maintain 
emergency  oil  stocks,  and  it  provides  a 
national  defense  fuel  reserve.  While  the 
costs  for  building  and  maintaining  the 
SPR  are  more  clearly  related  to  U.S.  oil 
use  and  imports,  historically  these  costs 
have  not  varied  in  response  to  changes 
in  U.S.  oil  import  levels.  Thus,  while 
the  effect  of  the  SPR  in  moderating  price 
shocks  is  factored  into  the  ORNL 
analysis,  the  cost  of  maintaining  the 
SPR  is  excluded. 

U.S.  military  costs  are  excluded  from 
the  analysis  performed  by  ORNL 
because  their  attribution  to  particular 
missions  or  activities  is  difficult,  and 
because  it  is  not  clear  that  these  outlays 


would  decline  in  response  to 
incremental  reductions  in  U.S.  oil 
imports.  Most  military  forces  serve  a 
broad  range  of  security  and  foreign 
policy  objectives.  The  agencies  also 
recognize  that  attempts  to  attribute  some 
share  of  U.S.  military  costs  to  oil 
imports  are  further  challenged  by  the 
need  to  estimate  how  those  costs  might 
vary  with  incremental  variations  in  U.S. 
oil  imports. 

in  the  proposal  to  these  rules,  the 
agencies  solicited  comments  on 
quantifying  the  military  benefits  from 
reduced  U.S.  imports  of  oil.  The 
California  Air  Resources  Board  (CARB) 
notes  that  the  National  Research 
Council  (NRC)898  attempted  to  estimate 
the  military  costs  assoc i ated  with  U.S. 
imports  and  consumption  of  petroleum. 
The  NRC  cited  estimates  of  the  national 
defense  costs  of  oil  dependence  from 
the  literature  that  range  from  less  than 
$5  to  $50  billion  per  year  or  more. 
Assuming  a  range  of  approximate  range 
of  $10  to  $50  billion  per  year,  the  NRC 
divided  national  defense  costs  by  a 
projected  U.S.  consumption  rate  of 
approximately  6.4  billion  barrels  per 
year  (EIA,  2012).  This  procedure  yielded 
a  range  of  average  national  defense  cost 
of  $1 .50-$8.00  per  barrel  (rounded  to 
the  nearest  $0.50),  with  a  mid-pointof 
$5/barrel  (in  2009$).  The  agencies 
acknowledge  this  NRC  study,  but  have 
not  included  the  estimates  as  part  of  the 
cost-benefitanalysis  for  these  rules. 

(3)  Energy  Security  Benefits  of  This 
Program 

Using  the  ORNL  “oil  premium” 
methodology,  updating  world  oil  price 
values  and  energy  trends  using  AEO 
2015  and  using  the  estimated  fuel 
savings  from  these  final  rules  estimated 
from  the  MOVES/CAFE  models,  the 
agencies  have  calculated  the  annual 
energy  security  benefits  of  these  final 
rules  through  2050.899  Since  the 
agencies  are  taking  a  global  perspective 
with  respect  to  valuing  greenhouse  gas 
benefits  from  the  rules,  only  the  avoided 
macroeconomic  adjustment/disruption 
portion  of  the  energy  security  premium 
is  used  in  the  energy  security  benefits 
estimates  present  below.  These  results 
are  shown  below  in  Table  1X-21.  The 
agencies  have  also  calculated  the  net 
present  value  at  3  percent  and  7  percent 
discount  rates  of  model  year  lifetime 
benefits  associated  with  energy  security; 


898  National  Research  Council,  “Transitions  to 
alternative  vehicles  and  fuels,”  2013. 

899  In  order  to  determine  the  energy  security 
benefits  beyond  2040,  we  use  the  2040  energy 
security  premium  multiplied  by  the  estimate  fuel 
savings  from  the  final  rule.  Since  the  AEO  2015 
only  goes  to  2040,  we  only  calculate  energy  security 
premiums  to  2040. 


these  values  are  presented  in  Table  IX- 
22. 

Table  I X— 2 1  — Annual  U.S.  Energy 
Security  Benefits  of  the  Final 
Program  and  Net  Present  Val¬ 
ues  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  a  Flat  Baseline  for 
Final  HDV  Rules 


[In  Millions  of  2013$] a 


Year 

Benefits 

(2013$) 

2018  . 

$4 

2019  . 

9 

2020  . 

14 

2021  . 

55 

2022  . 

109 

2023  . 

171 

2024  . 

268 

2025  . 

372 

2026  . 

482 

2027  . 

627 

2028  . 

775 

2029  . 

923 

2030  . 

1,074 

2035  . 

1,847 

2040  . 

2,533 

2050  . 

3,025 

NPV,  3%  . 

24,716 

NPV,  7%  . 

10,050 

Table  IX-22— Discounted  Model 
Year  Lifetime  Energy  Security 
Benefits  Due  to  the  Final  Pro¬ 
gram  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  a  Flat  Baseline  for 
Final  HDV  Rules 

[Millions  of  2013$] a 


Calendar 

year 

3% 

Discount 

rate 

7% 

Discount 

rate 

2018  . 

$30 

$21 

2019  . 

29 

20 

2020  . 

28 

18 

2021  . 

485 

294 

2022  . 

520 

304 

2023  . 

552 

311 

2024  . 

849 

461 

2025  . 

886 

464 

2026  . 

917 

463 

2027  . 

1,183 

577 

2028  . 

1,182 

555 

2029  . 

1,184 

536 

Sum  . 

7,844 

4,026 

J.  Other  Impacts 

(1 )  Costs  of  Noise,  Congestion  and 
Crashes  Associated  With  Additional 
(Rebound)  Driving 

Although  it  provides  benefits  to 
drivers  as  described  above,  increased 
vehicle  use  associated  with  the  rebound 
effect  also  contributes  to  increased 
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traffic  congestion,  motor  vehicle 
crashes,  and  highway  noise.  Depending 
on  how  the  additional  travel  is 
distributed  over  the  day  and  where  it 
takes  place,  additional  vehicle  use  can 
contribute  to  traffic  congestion  and 
delays  by  increasing  the  number  of 
vehicles  using  facilities  that  are  already 
heavily  traveled.  These  added  delays 
impose  higher  costs  on  drivers  and 
other  vehicle  occupants  in  the  form  of 
increased  travel  time  and  operating 
expenses.  At  the  same  time,  this 
additional  travel  also  increases  costs 
associated  with  traffic  crashes  and 
vehicle  noise. 

The  agencies  estimate  these  costs 
using  the  same  methodology  as  used  in 
the  two  light-dutyand  the  HD  Phase  1 
rule  analyses,  which  relies  on  estimates 
of  congestion,  crash,  and  noise  costs 
imposed  by  automobiles  and  light 
trucks  developed  by  the  Federal 
Highway  Administration  to  estimate 
these  increased  external  costs  caused  by 
added  driving.900  We  provide  the  details 
behind  the  estimates  in  Chapter  8.7  of 
the  RIA.  Table  1X-23  presents  the 
estimated  annual  impacts  associated 
with  crash,  congestion  and  noise  along 
with  net  present  values  at  both  3 
percent  and  7  percent  discount  rates. 
Table  1X-24  presents  the  estimated 
discounted  model  year  lifetime  impacts 
associated  with  crashes,  congestion  and 
noise.  The  methodology  used  in  this 
final  rule  is  the  same  as  that  used  in  the 
proposal,  except  that  costs  were 
updated  to  2013  dollars. 

Table  IX-23— Annual  Costs  Asso¬ 
ciated  With  Crashes,  Conges¬ 
tion  and  Noise  and  Net  Present 
Values  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  the  Flat  Baseline 


[Millions  of  2013$]a 


Calendar 

year 

Costs  of 
crashes, 
congestion, 
and  noise 

2018  . 

$0 

2019  . 

0 

2020  . 

0 

2021  . 

99 

2022  . 

139 

2023  . 

178 

2024  . 

216 

2025  . 

252 

2026  . 

285 

2027  . 

317 

2028  . 

345 

2029  . 

372 

2030  . 

396 

900  These  estimates  were  developed  by  FHWA  for 
use  in  its  1997  Federal  Highway  Cost  Allocation 
Study;  h ttp://www. fhwa.dot. gov/pol icy/hcas/fina  1/ 
index.htm  (last  accessed  July  8,  2012). 


Table  IX-23— Annual  Costs  Asso¬ 
ciated  With  Crashes,  Conges¬ 
tion  and  Noise  and  Net  Present 
Values  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  the  flat  Baseline— Con¬ 
tinued 

[Millions  of  2013$] a 


Calendar 

year 

Costs  of 
crashes, 
congestion, 
and  noise 

2035  . 

487 

2040  . 

541 

2050  . 

604 

NPV,  3%  . 

6,755 

NPV,  7%  . 

3,070 

Note; 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

Table  IX-24— Discounted  Model 
Year  Lifetime  Costs  of  Crashes, 
Congestion  and  Noise  at  3%  and 
7%  Discount  Rates  Using  Meth¬ 
od  B  and  Relative  to  the  Flat 
Baseline 


[Millions  of  2013$] a 


Calendar 

year 

3% 

discount 

rate 

7% 

Discount 

rate 

2018  . 

$124 

$80 

2019  . 

140 

89 

2020  . 

158 

100 

2021  . 

343 

215 

2022  . 

333 

201 

2023  . 

323 

187 

2024  . 

319 

178 

2025  . 

313 

168 

2026  . 

305 

158 

2027  . 

297 

148 

2028  . 

289 

139 

2029  . 

283 

131 

Sum  . 

3,227 

1,793 

Note; 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

(2)  Benefits  Associated  With  Reduced 
Refueling  Time 

By  reducing  the  frequency  with  which 
drivers  typically  refuel  their  vehicles 
and  by  extending  the  upper  limit  of  the 
range  that  can  be  traveled  before 
requiring  refueling  (/.e.,  future  fuel  tank 
sizes  remain  constant),  savings  will  be 
realized  associated  with  less  time  spent 
refueling  vehicles.  Alternatively,  refill 
intervals  may  remain  the  same  (/.e., 
future  fuel  tank  sizes  get  smaller), 
resulting  in  the  same  number  of  refills 
as  today  but  less  time  spent  per  refill 


because  there  will  be  less  fuel  to  refill. 
The  agencies  have  estimated  this  impact 
using  the  former  approach — by 
assuming  that  future  tank  sizes  remain 
constant. 

The  savings  in  refueling  time  are 
calculated  as  the  total  amount  of  time 
the  driver  of  a  typical  truck  in  each  class 
will  save  each  year  as  a  consequence  of 
pumping  less  fuel  into  the  vehicle’s 
tank.  The  calculation  does  not  include 
any  reduction  in  time  spent  searching 
for  a  fueling  station  or  other  time  spent 
at  the  station;  it  is  assumed  that  time 
savings  occur  only  when  truck  operators 
are  actually  refueling  their  vehicles. 

The  calculation  uses  the  reduced 
number  of  gallons  consumed  by  truck 
type  and  divides  that  value  by  the  tank 
volume  and  refill  amount  to  get  the 
number  of  refills,  then  multiplies  that 
by  the  time  per  refill  to  determine  the 
number  of  hours  saved  in  a  given  year. 
The  calculation  then  applies  DOT  - 
recommended  values  of  travel  time 
savings  to  convert  the  resulting  time 
savings  to  their  economic  value, 
including  a  1 .2  percent  growth  rate  in 
those  time  savings  going  forward.901 
The  input  metrics  used  in  the  analysis 
are  presented  in  greater  detail  in  RIA 
Chapter  9.7.  The  annual  benefits 
associated  with  reduced  refueling  time 
are  shown  in  Table  IX-25  along  with  net 
present  values  at  both  3  percent  and  7 
percent  discount  rates.  The  discounted 
model  year  lifetime  benefits  are  shown 
in  Table  IX-26.  The  methodology  used 
in  this  final  rule  is  the  same  as  that  used 
in  the  proposal,  except  that  costs  have 
been  updated  to  2013  dollars. 

Table  IX-25— Annual  Refueling 
Benefits  and  Net  Present  Val¬ 
ues  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  the  Flat  Baseline 

[Millions  of  2013$] » 


Calendar 

year 

Refueling 

benefits 

2018  . 

$1 

2019  . 

3 

2020  . 

5 

2021  . 

27 

2022  . 

56 

2023  . 

91 

2024  . 

144 

2025  . 

202 

2026  . 

264 

2027  . 

342 

2028  . 

420 

2029  . 

495 

2030  . 

570 

2035  . 

895 

2040  . 

1,141 

901  U.S.  Department  of  Transportation,  Vaiuation 
of  T ravel  Gu  i  dance,  Ju  i  y  9,  201 4,  at  page  1 4. 
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Table  IX-25— Annual  Refueling 
Benefits  and  Net  Present  Val¬ 
ues  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  the  Flat  Baseline— Con¬ 
tinued 

[Millions  of  2013$]- 


Calendar 

year 

Refueling 

benefits 

2050  . 

1,497 

NPV,  3%  . 

11,985 

NPV,  7%  . 

4,925 

Note; 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

Table  I X-26— Discounted  Model 
Year  Lifetime  Refueling  Benefits 
Using  Method  B  and  Relative  to 
the  Flat  Baseline 

[Millions  of  2013$]“ 


Model 

year 

3% 

discount 

rate 

7% 

discount 

rate 

2018  . 

$9 

$7 

2019  . 

9 

6 

2020  . 

8 

6 

2021  . 

218 

135 

2022  . 

255 

152 

2023  . 

290 

166 

2024  . 

428 

236 

2025  . 

461 

245 

2026  . 

491 

251 

2027  . 

609 

300 

2028  . 

601 

285 

2029  . 

594 

272 

Sum  . 

3,976 

2,061 

Note: 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

(3)  Benefits  of  Increased  T ravel 
Associated  With  Rebound  Driving 

The  increase  in  travel  associated  with 
the  rebound  effect  produces  additional 
benefits  to  vehicle  owners  and 
operators,  which  reflect  the  value  of  the 
added  (or  more  desirable)  social  and 
economic  opportunities  that  become 
accessible  with  additional  travel.  The 
analysis  estimates  the  economic  benefits 
from  increased  rebound -effectdriving  as 
the  sum  of  fuel  expenditures  incurred 
plus  the  consumer  surplus  from  the 
additional  accessibility  it  provides.  As 
evidenced  by  the  fact  that  vehicles  make 
more  frequent  or  longer  trips  when  the 
cost  of  driving  declines,  the  benefits 
from  this  added  travel  exceed  added 
expenditures  for  the  fuel  consumed.  The 
amount  by  which  the  benefits  from  this 
increased  driving  exceed  its  increased 


fuel  costs  measures  the  net  benefits  from 
the  additional  travel,  usually  referred  to 
as  increased  consumer  surplus. 

The  agencies’  analysis  estimates  the 
economic  value  of  the  increased 
consumer  surplus  provided  by  added 
driving  using  the  conventional 
approximation,  which  is  one  half  of  the 
product  of  the  decline  in  vehicle 
operating  costs  per  vehicle- mi leand  the 
resulting  increase  in  the  annual  number 
of  miles  driven.  Because  it  depends  on 
the  extent  of  improvement  in  fuel 
economy,  the  value  of  benefits  from 
increased  vehicle  use  changes  by  model 
year  and  varies  among  alternative 
standards.  Under  even  those  alternatives 
that  will  impose  the  highest  standards, 
however,  the  magnitude  of  the 
consumer  surplus  from  additional 
vehicle  use  represents  a  small  fraction 
of  this  benefit. 

The  annual  benefits  associated  with 
increased  travel  are  shown  in  Table  IX- 
27  along  with  net  present  values  at  both 
3  percent  and  7  percent  discount  rates. 
The  discounted  model  year  lifetime 
benefits  are  shown  in  Table  IX-28.  The 
methodology  used  in  this  final  rule  is 
the  same  as  that  used  in  the  proposal, 
except  that  costs  have  been  updated  to 
2013  dollars. 

Table  IX-27— Annual  Value  of  In¬ 
creased  Travel  and  Net  Present 
Values  at  3%  and  7%  Discount 
Rates  Using  Method  B  and  Rel¬ 
ative  to  the  Flat  Baseline 

[Millions  of  2013$]  * 


Calendar  year 

Benefits  of 
increased 
travel 

2018  . 

$0 

2019  . 

0 

2020  . 

0 

2021  . 

298 

2022  . 

417 

2023  . 

534 

2024  . 

648 

2025  . 

759 

2026  . 

866 

2027  . 

967 

2028  . 

1,064 

2029  . 

1,157 

2030  . 

1,247 

2035  . 

1,660 

2040  . 

2,043 

2050  . 

2,284 

NPV,  3%  . 

23,357 

NPV,  7%  . 

10,343 

Note; 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 


Table  IX-28— Discounted  Model 
Year  Lifetime  Value  of  In¬ 
creased  Travel  at  3%  and  7% 
Discount  Rates  Using  Method  B 
and  Relative  to  the  Flat  Base¬ 
line 

[Millions  of  2013$]* 


Calendar  year 

3% 

discount 

rate 

7% 

discount 

rate 

2018  . 

$452 

$285 

2019  . 

511 

319 

2020  . 

580 

358 

2021  . 

1,054 

647 

2022  . 

1,038 

613 

2023  . 

1,020 

580 

2024  . 

1,001 

549 

2025  . 

994 

525 

2026  . 

982 

500 

2027  . 

951 

466 

2028  . 

942 

445 

2029  . 

937 

427 

Sum  . 

10,462 

5,715 

Note: 

aFor  an  explanation  of  analytical  Methods  A 
and  B,  please  see  Section  I.D;  for  an  expla¬ 
nation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Section  X.A.1. 

K.  Summary  of  Benefits  and  Costs 

This  section  presents  the  costs, 
benefits,  and  other  economic  impacts  of 
the  Phase  2  standards.  It  is  important  to 
note  that  NHTSA’s  fuel  consumption 
standards  and  EPA’s  GHG  standards 
will  both  be  in  effect,  and  will  jointly 
lead  to  increased  fuel  efficiency  and 
reductions  in  GHG  and  non -GHG 
emissions.  The  individual  categories  of 
benefits  and  costs  presented  in  the 
tables  below  are  defined  more  fully  and 
presented  in  more  detail  in  Chapter  8  of 
the  RIA.  These  include: 

•  The  vehicle  program  costs  (costs  of 
complying  with  the  vehicle  COa;  and 
fuel  consumption  standards), 

•  changes  in  fuel  expenditures 
associated  with  reduced  fuel  use  by 
more  efficient  vehicles  and  increased 
fuel  use  associated  with  the  “rebound” 
effect,  both  of  which  result  from  the 
program, 

•  the  global  economic  value  of 
reductions  in  GHGs, 

•  the  economic  value  of  reductions  in 
non-GHGpollutants, 

•  costs  associated  with  increases  in 
noise,  congestion,  and  crashes  resulting 
from  increased  vehicle  use, 

•  savings  in  drivers’  time  from  less 
frequent  refueling, 

•  benefits  of  increased  vehicle  use 
associated  with  the  “rebound”  effect, 
and 

•  the  economic  value  of 
improvements  in  U.S.  energy  security 
impacts. 
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For  a  discussion  of  the  cost  of 
ownership  and  the  agencies1  payback 
analysis  of  vehicles  covered  by  this  rule, 
please  see  Section  IX.M. 

The  agencies  conducted  two  analyses 
using  two  analytical  methods  referred  to 
as  Method  A  and  Method  B.  For  an 
explanation  of  these  methods,  please  see 
Section  I.D.  And  as  discussed  in  Section 
X.A.1,  the  agencies  present  estimates  of 
benefits  and  costs  that  are  measured 
against  two  different  assumptions  about 
improvements  in  fuel  efficiency  that 


might  occur  in  the  absence  of  the  Phase 
2  standards.  The  first  case  (Alternative 
la)  uses  a  baseline  that  projects  very 
little  improvement  in  new  vehicles  in 
the  absence  of  new  Phase  2  standards, 
and  the  second  (Alternative  1b)  uses  a 
more  dynamic  baseline  that  projects 
more  significant  improvements  in 
vehicle  fuel  efficiency. 

Table  IX-29  shows  benefits  and  costs 
for  these  standards  from  the  perspective 
of  a  program  designed  to  improve  the 
nation’s  energy  security  and  conserve 


energy  by  improving  fuel  efficiency. 
From  this  viewpoint,  technology  costs 
occur  when  the  vehicle  is  purchased. 
Fuel  savings  are  counted  as  benefits  that 
occur  over  the  lifetimes  of  the  vehicles 
produced  during  the  model  years 
subject  to  the  Phase  2  standards  as  they 
consume  less  fuel.  The  table  shows  that 
benefits  far  outweigh  the  costs,  and  the 
final  program  is  anticipated  to  result  in 
large  net  benefits  to  the  U.S  economy. 


Table  IX-29— Lifetime  Benefits  &  Costs  of  the  Final  Program  for  Model  Years  2018-2029  Vehicles  Using 

Analysis  Method  A 

[Billions  of  2013$  discounted  at  3%  and  7%] 


Category 

Baseline  la 

Baseline  1b 

3% 

7% 

3% 

7% 

Vehicle  Program:  Technology  and  Indirect  Costs,  Normal  Profit  on  Addi¬ 
tional  investments  . 

24.4 

16.6 

23.7 

16.1 

Additional  Routine  Maintenance  . 

1.7 

0.9 

1.7 

0.9 

Congestion,  Crashes,  Fatalities  and  Noise  from  Increased  Vehicle  Use3  . 

3.2 

1.9 

3.1 

1.8 

Total  Costs  . 

29.3 

19.4 

28.5 

18.8 

Fuel  Savings  (valued  at  pre-tax  prices) . 

163.0 

87.0 

149.1 

79.7 

Savings  from  Less  Frequent  Refueling  . 

3.2 

1.7 

3.0 

1.6 

Economic  Benefits  from  Additional  Vehicle  Use  . 

5.5 

3.5 

5.4 

3.4 

Reduced  Climate  Damages  from  GHG  Emissions b  . 

36.0 

33.0 

Reduced  Health  Damages  from  Non-GHGEmissions  . 

30.0 

16.1 

27.1 

14.6 

increased  U.S.  Energy  Security  . 

7.9 

4.2 

7.3 

3.9 

Total  Benefits  . 

246 

149 

225 

136 

Net  Benefits  . 

216 

129 

197 

117 

Notes: 

a  “Congestion,  Crashes,  Fatalities  and  Noise  from  Increased  Vehicle  Use”  includes  NHTSA’s  monetized  value  of  estimated  reductions  in  the 
incidence  of  highway  fatalities  associated  with  mass  reduction  in  HD  pickup  and  vans,  but  this  does  not  include  these  reductions  from  tractor- 
trailers  or  vocational  vehicles.  This  likely  results  in  a  conservative  overestimate  of  these  costs. 

b Benefits  and  net  benefits  use  the  3  percent  average  global  SC-CQ,  SC-CH,  and  SC-HO  value  applied  to  C02,  CH4,  and  N20  emissions, 
respectively;  GHG  reductions  also  include  HFC  reductions,  and  include  benefits  to  other  nations  as  well  as  the  U.S.  See  RIA  Chapter  8.5  and 
Preamble  Section  IX. G  for  further  discussion. 


Table  1X-30  through  Table  1X-32 
report  benefits  and  cost  from  the 
perspective  of  reducing  GHG.  Table  IX- 
30  shows  the  annual  impacts  and  net 
benefits  of  the  final  program  for  selected 


future  years,  together  with  the  net 
present  values  of  cumulative  annual 
impacts  from  2018  through  2050, 
discounted  at  3  percent  and  7  percent 
rates. 


Table  IX— 31  and  Table  IX-32  show 
the  discounted  lifetime  costs  and 
benefits  for  each  model  year  affected  by 
the  Phase  2  standards  at  3  percent  and 
7  percent  discount  rates,  respectively. 


Table  IX-30— Annual  Benefits  &  Costs  of  the  Final  Program  and  Net  Present  Values  at  3%  and  7% 
Discount  Rates  Using  Method  B  and  Relative  to  the  Flat  Baseline 

[Billions  of  2013$] 3 


2018 

2021 

2024 

2030 

2035 

2040 

2050 

NPV,  3% 

NPV,  7% 

Vehicle  program  . . . . . . . . . . . . 

¥$0.2 

¥$2.5 

¥$4.2 

¥$5.2 

¥$5.7 

¥$6.3 

¥$7.3 

¥  $87.8 

¥$41.9 

Maintenance  . . . . . . . . . . . . . 

0.0 

0.0 

¥0.1 

¥0.2 

¥0.2 

¥0.2 

¥0.2 

¥3.2 

¥1.5 

Pre-taxfuel  . . . . . . . . . . . . . . . 

0.1 

1.3 

6.1 

23.4 

38.9 

53.1 

63.4 

523.3 

213.8 

Energy  security  . . . . 

0.0 

0.1 

0.3 

1.1 

1.8 

2.5 

3.0 

24.7 

10.1 

Crashes/Congestion/Noise . . 

0.0 

¥0.1 

¥0.2 

¥0.4 

¥0.5 

¥0.5 

¥0.6 

¥6.8 

¥3.1 

Refueling  impacts . 

0.0 

0.0 

0.1 

0.6 

0.9 

1.1 

1.5 

12.0 

4.9 

Travel  value  . . 

0.0 

0.3 

0.6 

1.2 

1.7 

2.0 

2.3 

23.4 

10.3 

Non -GHG impacts . 

0.0  to 

0.2  to 

0.7  to 

2.7  to 

4.1  to 

5.0  to 

6.0  to 

58.8  to 

22.1  to  49.7 

0.0 

0.5 

1.8 

6.8 

10.1 

12.5 

15.0 

132.0 

GHG:bc 

SC-GHG;5%  Avg  . . 

0.0 

0.1 

0.4 

1.7 

2.8 

3.9 

5.8 

25.1 

25.1 

SC- GHG; 3%  Avg  . . 

0.0 

0.3 

1.4 

5.2 

8.4 

11.1 

15.2 

115.4 

115.4 

SC- GHG; 2. 5%  Avg  . 

0.0 

0.4 

2.0 

7.5 

11.9 

15.5 

20.9 

183.1 

183.1 

SC-GHG;3%  95th  . 

0.1 

0.9 

4.1 

15.6 

25.5 

33.6 

46.6 

351.0 

351.0 

E  PA- 1 9-0 1 26-A-00 1 415 


ED  001620  00002750-00418 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


73896  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


Table  IX-30— Annual  Benefits  &  Costs  of  the  Final  Program  and  Net  Present  Values  at  3%  and  7% 
Discount  Rates  Using  Method  B  and  Relative  to  the  Flat  Baseline— Continued 

[Billions  of  2013$] a 


2018 

2021 

2024 

2030 

2035 

2040 

2050 

NPV,  3% 

NPV,  7% 

Net  benefits: 

SC-GHG;5%  Avg  . . 

¥0.1 

¥0.6 

4.3 

26.7 

46.6 

64.3 

78.2 

606.2 

253.8 

SC- GHG; 3%  Avg  . . 

¥0.1 

¥0.4 

5.2 

30.2 

52.2 

71.4 

87.6 

696.4 

344.0 

SC- GHG; 2. 5%  Avg  . 

¥0.1 

¥0.3 

5.9 

32.6 

55.7 

75.8 

93.3 

764.2 

411.8 

SC-GHG;3%  95th  . 

0.0 

0.2 

8.0 

40.7 

69.4 

94.0 

119.0 

932.1 

579.7 

Notes: 

a  Positive  values  denote  decreased  social  costs  (benefits);  negative  values  denote  increased  social  costs.  For  an  explanation  of  analytical  Methods  A  and  B,  please 
see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline,  1b,  please  see  Section  X.A.1. 

bGHG  benefit  estimates  include  reductions  in  C02,  CH4,  and  N20  but  do  not  include  the  HFC  reductions,  as  discussed  in  Section  IX.G.  Net  present  value  of  re¬ 
duced  GHG  emissions  is  calculated  differently  than  other  benefits.  The  same  discount  rate  used  to  discount  the  value  of  damages  from  future  emissions  (SC-CQ, 
SC-CH*,  and  SC-l^O,  each  discounted  at  rates  of  5,  3,  2.5  percent)  is  used  to  calculate  net  present  value  of  SC-CQ,  SC-CH*,  and  SC-I^O,  respectively,  for  inter¬ 
nal  consistency.  Refer  to  the  SC-CQ  TSD  for  more  detail. 

c  Section  IX.G  notes  that  SC-GHGsincreases  over  time.  For  the  years  2012-2050,  the  SC-CQ  estimates  range  as  follows:  For  Average  SC-CQ  at  5%:  $12-$28; 
for  Average  SC-CQ  at  3%:  $37-$77;  for  Average  SC-CQ  at  2.5%:  $58-$105;  and  for  95th  percentile  SC-CQ  at  3%:  $105-$237.  For  the  years  2012-2050,  the  SC- 
CH4  estimates  range  as  follows:  For  Average  SC-CH*  at  5%:  $440-$1,400;  for  Average  SC-CH*  at  3%:  $1,000-$2,700;  for  Average  SC-CH*  at  2.5%:  $1,400- 
$3,400;  and  for  95th  percentile  SC-CHt  at  3%:  $2,800-$7,400,  For  the  years  2012-2050,  the  SC-HO  estimates  range  as  follows:  For  Average  SC-HO  at  5%: 
$4,000-$12,000;  for  Average  SC -HO  at  3%:  $14,000-$30,000;  for  Average  SC -HO  at  2.5%:  $21,000-$41,000;  and  for  95th  percentile  SC -HO  at  3%:  $36,000- 
$79,000.  Section  IX.G  also  presents  these  SC -GHG estimates. 


Table  IX— 31 —  Discounted  Model  Year  Lifetime  Benefits  &  Costs  of  the  Final  Program  Using  Method  B  and 

Relative  to  the  Flat  Baseline 

[Billions  of  2013$  discounted  at  3%] a 


2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

Sum 

Vehicle  program  . 

¥$0.2 

¥$0.2 

¥$0.2 

¥$2.1 

¥$2.0 

¥$2.1 

¥$3.1 

¥$3.0 

¥$3.0 

¥$3.6 

¥$3.5 

¥$3.4 

¥  $26.5 

Maintenance  . 

¥0.01 

¥0.01 

¥0.01 

¥0.15 

¥0.16 

¥0.16 

¥0.18 

¥0.18 

¥0.17 

¥0.30 

¥0.29 

¥0.29 

¥1.9 

Pre-taxfuel  . 

0.7 

0.7 

0.6 

10.7 

11.4 

12.0 

18.5 

19.1 

19.7 

25.3 

25.2 

25.1 

169.1 

Energy  security  . 

0.0 

0.0 

0.0 

0.5 

0.5 

0.6 

0.8 

0.9 

0.9 

1.2 

1.2 

1.2 

7.8 

Crashes/Congestion/Noise  . 

¥0.1 

¥0.1 

¥0.2 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥0.3 

¥3.2 

Refueling  . 

0.0 

0.0 

0.0 

0.2 

0.3 

0.3 

0.4 

0.5 

0.5 

0.6 

0.6 

0.6 

4.0 

Travel  value  . 

0.5 

0.5 

0.6 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

10.5 

Non -GHG . 

0.1  to 

0.1  to 

0.1  to 

1.4  to 

1.4  to 

1.5  to 

2.3  to 

2.3  to 

2.2  to 

2.8  to 

2.7  to 

2.7  to 

19.6  to 

GHG:bc 

0.3 

0.2 

0.2 

3.2 

3.2 

3.3 

5.2 

5.3 

4.8 

6.2 

6.1 

6.0 

44.1 

SC -GHG;  5%  Avg  . 

0.0 

0.0 

0.0 

0.6 

0.6 

0.6 

1.0 

1.0 

1.0 

1.3 

1.2 

1.2 

8.6 

SC -GHG;  3%  Avg  . 

0.2 

0.1 

0.1 

2.4 

2.6 

2.7 

4.1 

4.2 

4.3 

5.5 

5.5 

5.5 

37.2 

SC -GHG; 2.5%  Avg  . 

0.2 

0.2 

0.2 

3.7 

4.0 

4.2 

6.4 

6.6 

6.8 

8.7 

8.6 

8.6 

58.3 

SC -GHG;  3%  95th  . 

Net  benefits: 

0.5 

0.4 

0.4 

7.2 

7.7 

8.0 

12.3 

12.7 

13.1 

16.8 

16.7 

16.6 

112.5 

SC -GHG;  5%  Avg  . 

1.1 

1.1 

1.1 

12.8 

13.7 

14.3 

21.8 

22.7 

23.1 

29.6 

29.5 

29.5 

200.2 

SC -GHG;  3%  Avg  . 

1.2 

1.2 

1.2 

14.6 

15.6 

16.3 

24.9 

26.0 

26.4 

33.9 

33.8 

33.7 

228.8 

SC -GHG; 2.5%  Avg  . 

1.3 

1.3 

1.3 

16.0 

17.1 

17.8 

27.2 

28.4 

28.9 

37.0 

36.9 

36.9 

249.9 

SC -GHG; 3%  95th  . 

1.5 

1.5 

1.5 

19.5 

20.8 

21.7 

33.2 

34.5 

35.2 

45.1 

44.9 

44.9 

304.1 

Notes: 

a  Positive  values  denote  decreased  social  costs  (benefits);  negative  values  denote  increased  social  costs.  For  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  ex¬ 
planation  of  the  flat  baseline,  la,  and  dynamic  baseline,  1b,  please  see  Section  X.A.1. c 

bGHG  benefit  estimates  include  reductions  in  C02,  CH4,  and  N20  but  do  not  include  the  HFC  reductions,  as  discussed  in  Section  IX.G.  Net  present  value  of  reduced  GHG  emissions  is  cal¬ 
culated  differently  than  other  benefits.  The  same  discount  rate  used  to  discount  the  value  of  damages  from  future  emissions  (SC-CQ,  SC-CH*,  and  SC- HO,  each  discounted  at  rates  of  5,  3, 
2.5  percent)  is  used  to  calculate  net  present  value  of  SC-CQ,  SC-CH,  and  SC-HO,  respectively,  for  internal  consistency.  Refer  to  the  SC-CQ  TSD  for  more  detail. 

c Section  IX.G  notes  that  SC -GHG increases  over  time.  For  the  years  2012-2050,  the  SC-CQ  estimates  range  as  follows:  For  Average  SC-CQ  at  5%:  $1 2— $28;  for  Average  SC-CQ  at  3%: 
$37-$77 ;  for  Average  SC-CQ  at  2.5%:  $58-$105;  and  for  95th  percentile  SC-CQ  at  3%:  S105-S237.  For  the  years  2012-2050,  the  SC-CH  estimates  range  as  follows:  For  Average  SC-CH 
at  5%:  $440-$1,400;  for  Average  SC-CH  at  3%:  $1,00Q-$2,700;  for  Average  SC-CH  at  2.5%:  $1,400-$3,400;  and  for  95th  percentile  SC-CH  at  3%:  $2,800-$7,4Q0.  For  the  years  2012-2050, 
the  SC-HO  estimates  range  as  follows:  For  Average  SC-HO  at  5%:  $4, 000-$ 12,000;  for  Average  SC-HO  at  3%:  $14,0Q0-$3Q,000;  for  Average  SC-HO  at  2.5%:  $21,000-$41,00Q;  and  for 
95th  percentile  SC -HO  at  3%:  $36,000-$79,000.  Section  IX.G  also  presents  these  SC -GHG  estimates. 


Table  IX-32— Discounted  Model  Year  Lifetime  Benefits  &  Costs  of  the  Final  Program  Using  Method  B  and 

Relative  to  the  Flat  Baseline 

[Billions  of  2013$  discounted  at  7%]ab 


2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

Sum 

Vehicle  program  . . . 

¥$0.2 

¥$0.2 

¥$0.2 

¥$1.6 

¥$1.5 

¥$1.5 

¥$2.2 

¥$2.0 

¥$1.9 

¥$2.2 

¥$2.1 

¥$2.0 

¥$17.6 

Maintenance  . . . 

0.00 

0.00 

0.00 

¥0.10 

¥0.09 

¥0.09 

¥0.10 

¥0.10 

¥0.09 

¥0.15 

¥0.14 

¥0.13 

¥1.0 

Pre-taxfuel  . . . . 

0.5 

0.4 

0.4 

6.6 

6.7 

6.8 

10.1 

10.1 

10.0 

12.4 

11.9 

11.4 

87.2 

Energy  security  . . . . 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.5 

0.5 

0.5 

0.6 

0.6 

0.5 

4.0 

Crashes/Congestion/Noise  ........ 

¥0.1 

¥0.1 

¥0.1 

¥0.2 

¥0.2 

¥0.2 

¥0.2 

¥0.2 

¥0.2 

¥0.1 

¥0.1 

¥0.1 

¥  1.8 

Refueling  . . 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

2.1 

Travel  value . 

0.3 

0.3 

0.4 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.4 

0.4 

5.7 

Non -GHG . 

0.1  to 

0.1  to 

0.1  to 

0.8  to 

0.8  to 

0.8  to 

1.1  to 

1.1  to 

1.0  to 

1.2  to 

1.2  to 

1.1  to 

9.2  to 

GHG:bc 

0.2 

0.1 

0.1 

1.8 

1.7 

1.7 

2.6 

2.5 

2.2 

2.7 

2.6 

2.5 

20.8 

SC-GHG;5%  Avg  . . 

0.0 

0.0 

0.0 

0.6 

0.6 

0.6 

1.0 

1.0 

1.0 

1.3 

1.2 

1.2 

8.6 

SC- GHG; 3%  Avg  . . . 

0.2 

0.1 

0.1 

2.4 

2.6 

2.7 

4.1 

4.2 

4.3 

5.5 

5.5 

5.5 

37.2 

SC- GHG; 2. 5%  Avg  . 

0.2 

0.2 

0.2 

3.7 

4.0 

4.2 

6.4 

6.6 

6.8 

8.7 

8.6 

8.6 

58.3 

SC-GHG;3%  95th  . 

Net  benefits: 

0.5 

0.4 

0.4 

7.2 

7.7 

8.0 

12.3 

12.7 

13.1 

16.8 

16.7 

16.6 

112.5 

SC-GHG;5%  Avg  . . . 

0.7 

0.7 

0.6 

7.6 

7.9 

7.9 

11.7 

11.8 

11.6 

14.4 

13.9 

13.5 

102.3 

SC- GHG; 3%  Avg  . . 

0.8 

0.8 

0.8 

9.4 

9.8 

10.0 

14.8 

15.1 

15.0 

18.7 

18.2 

17.7 

130.9 

SC- GHG; 2. 5%  Avg  . 

0.9 

0.9 

0.8 

10.7 

11.2 

11.4 

17.1 

17.4 

17.4 

21.9 

21.3 

20.9 

151.9 

SC-GHG;3%  95th  . 

1.1 

1.1 

1.0 

14.2 

14.9 

15.3 

23.0 

23.6 

23.7 

29.9 

29.3 

28.9 

206.1 

Notes: 
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a  Positive  vaiues  denote  decreased  social  costs  (benefits);  negative  values  denote  increased  social  costs.  For  an  explanation  of  analytical  Methods  A  and  B,  please 
see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline,  1b,  please  see  Section  X.A.1. 

bGHG  benefit  estimates  include  reductions  in  C02l  CH4,  and  N20  but  do  not  include  the  HFC  reductions,  as  discussed  in  Section  IX.G.  Net  present  value  of  re¬ 
duced  GHG  emissions  is  calculated  differently  than  other  benefits.  The  same  discount  rate  used  to  discount  the  value  of  damages  from  future  emissions  (SC-CQ, 
SC-CH,  and  SC-l^O,  each  discounted  at  rates  of  5,  3,  2.5  percent)  is  used  to  calculate  net  present  value  of  SC-CQ,  SC-CH,  and  SC-I^O,  respectively,  for  inter¬ 
nal  consistency.  Refer  to  the  SC-CQ  TSD  for  more  detail. 

c  Section  IX.G  notes  that  SC- GHG  increases  over  time.  For  the  years  2012-2050,  the  SC-CQ  estimates  range  as  follows:  For  Average  SC-CQ  at  5%:  $1 2— $2S; 
for  Average  SC-CQ  at  3%:  $37-$77;  for  Average  SC-CQ  at  2.5%:  $58-$105;  and  for  95th  percentile  SCC02  at  3%:  $105-$237.  For  the  years  2012-2050,  the  SC- 
CH4  estimates  range  as  follows:  For  Average  SC-CH  at  5%:  $440-$1,400;  for  Average  SC-CH  at  3%:  $1,000-$2,700;  for  Average  SC-CH  at  2.5%:  $1 ,400-$3,400; 
and  for  95th  percentile  SC-CH  at  3%:  $2,800-$7,400,  For  the  years  2012-2050,  the  SC -I^O  estimates  range  as  follows:  For  Average  SC -1^0  at  5%:  $4,000- 
$12,000;  for  Average  SC-l^O  at  3%:  $14,000-$30,000;  for  Average  SC-I^O  at  2.5%:  $21,000-$41 ,000;  and  for  95th  percentile  SC-I^O  at  3%:  $36,000-$79,000. 
Section  IX.G  also  presents  these  SC- GHG  estimates. 


L.  Employment  Impacts 

Executive  Order  13563  (January  18, 
2011)  directs  federal  agencies  to 
consider  regulatory  impacts  on,  among 
other  criteria,  job  creation.902  According 
to  the  Executive  Order  “Our  regulatory 
system  must  protect  public  health, 
welfare,  safety,  and  our  environment 
while  promoting  economic  growth, 
innovation,  competitiveness,  and  job 
creation.  It  must  be  based  on  the  best 
availablescience.”  Analysis  of 
employment  impacts  of  a  regulation  is 
not  part  of  a  standard  benefit -cost 
analysis  (except  to  the  extent  that  labor 
costs  contribute  to  costs).  Employment 
impacts  of  federal  rules  are  of  general 
interest,  however,  and  have  been 
particularly  so,  historically,  in  the  auto 
sector  during  periods  of  challenging 
labor  market  conditions.  For  this  reason, 
we  are  describing  the  connections  of 
these  standards  to  employment  in  the 
regulated  sector,  the  motor  vehicle 
manufacturing  sector,  as  well  as  the 
motor  vehicle  body  and  trailer  and 
motor  vehicle  parts  manufacturing 
sectors.903 

The  overall  effect  of  the  final  rules  on 
motor  vehicle  sector  employment 
depends  on  the  relative  magnitude  of 
output  and  substitution  effects, 
described  below.  Because  we  do  not 
have  quantitative  estimates  of  the 
output  effect,  and  only  a  partial  estimate 
of  the  substitution  effect,  we  cannot 
reach  a  quantitative  estimate  of  the 
overall  employment  effects  of  the  final 
rules  on  motor  vehicle  sector 
employment  or  even  whether  the  total 
effect  will  be  positive  or  negative. 

According  to  the  U.S.  Bureau  of  Labor 
Statistics,  in  2015,  about  910,000  people 
in  the  U.S.  were  employed  in  the  Motor 
Vehicle  and  Parts  Manufacturing  Sector 
(NAICS  3361,  3362,  and  3363), 9°4  the 


902  Avaiiabie  at  http://www.whitehouse.gov/sites/ 
defauit/files/omb/inforeg/eo12866/eo13563_ 

01 182011. pdf. 

903  The  employment  analysis  in  this  RIA  is  part 
of  EPA’s  ongoing  effort  to  “conduct  continuing 
evaluations  of  potential  loss  or  shifts  of 
employment  which  may  result  from  the 
administration  or  enforcement  of  [the  Act]” 
pursuant  to  CAA  section  321(a). 

904  U.S.  Department  of  Labor,  Bureau  of  Labor 
Statistics.  “Automotive  Industry;  Employment, 

Ear nings,and  Hours.”  http:/ /www. bis. gov/iag/tgs/ 
iagauto.htm ,  accessed  4/20/16. 


directly  regulated  sector.  The 
employment  effects  of  these  final  rules 
are  expected  to  expand  beyond  the 
regulated  sector.  Though  some  of  the 
parts  used  to  achieve  these  standards 
are  likely  to  be  built  by  motor  vehicle 
manufacturers  (including  trailer 
manufacturers)  themselves,  the  motor 
vehicle  parts  manufacturing  sector  also 
plays  a  significant  role  in  providing 
those  parts,  and  will  also  be  affected  by 
changes  in  vehicle  sales.  Changes  in 
truck  sales,  discussed  in  Section 
IX.F.(2),  could  also  affect  employment 
for  truck  and  trailer  vendors.  As 
discussed  in  Section  IX.C.,  this  final 
rule  is  expected  to  reduce  the  amount  of 
fuel  these  vehicles  use,  and  thus  affect 
the  petroleum  refinery  and  supply 
industries  as  well.  Finally,  since  the  net 
reduction  in  cost  associated  with  these 
final  rules  is  expected  to  lead  to  lower 
transportation  and  shipping  costs,  in  a 
competitive  market  a  substantial  portion 
of  those  cost  savings  will  be  passed 
along  to  consumers,  who  then  will  have 
additional  discretionary  income  (how 
much  of  the  cost  is  passed  along  to 
consumers  depends  on  market  structure 
and  the  relative  price  elasticities).  The 
final  rules  are  not  expected  to  have  any 
notable  inflationary  or  recessionary 
effect. 

The  employment  effects  of 
environmental  regulation  are  difficult  to 
disentangle  from  other  economic 
changes  and  business  decisions  that 
affect  employment,  over  time  and  across 
regions  and  industries.  In  light  of  these 
difficulties,  we  lean  on  economic  theory 
to  provide  a  constructive  framework  for 
approaching  these  assessments  and  for 
better  understanding  the  inherent 
complexities  in  such  assessments. 
Neoclassical  microeconomic  theory 
describes  how  profit-maximizingfirms 
adjust  their  use  of  productive  inputs  in 
response  to  changes  in  their  economic 
conditions.905  Berman  and  Bui  (2001, 
pp.  274-75)  model  two  components  that 
drive  changes  in  firm-  level  labor 
demand:  Output  effects  and  substitution 


993  See  Layard,  P.R.G.,  and  A.  A.  Waiters  (1978), 
Microeconomic  Theory  (McGraw- Hill, Inc.), 
Chapter  9  (Docket  ID  EPA-HQ-OAR-20 14-0827- 
0070),  a  standard  microeconomic  theory  textbook 
treatment,  for  a  discussion. 


effects.906  Regulation  can  affect  the 
profit-maximizingquantity  of  output  by 
changing  the  marginal  cost  of 
production.  If  regulation  causes 
marginal  cost  to  increase,  it  will  place 
upward  pressure  on  output  prices, 
leading  to  a  decrease  in  the  quantity 
demanded,  and  resulting  in  a  decrease 
in  production.  The  output  effect 
describes  how,  holding  labor  intensity 
constant,  a  decrease  in  production 
causes  a  decrease  in  labor  demand.  As 
noted  by  Berman  and  Bui,  although 
many  assume  that  regulation  increases 
marginal  cost,  it  need  not  be  the  case. 

A  regulation  could  induce  a  firm  to 
upgrade  to  less  polluting  and  more 
efficient  equipment  that  lowers 
marginal  production  costs,  or  it  may 
induce  use  of  technologies  that  may 
prove  popular  with  buyers  or  provide 
positive  network  externalities  (see 
Section  IX.A.  for  discussion  of  this 
effect).  In  such  a  case,  output  could 
increase. 

The  substitution  effect  describes  how, 
holding  output  constant,  regulation 
affects  labor  intensity  of  production. 
Although  increased  environmental 
regulation  may  increase  use  of  pollution 
control  equipment  and  energy  to  operate 
that  equipment,  the  impact  on  labor 
demand  is  ambiguous.  For  example, 
equipment  inspection  requirements, 
specialized  waste  handling,  or  pollution 
technologies  that  alter  the  production 
process  may  affect  the  number  of 
workers  necessary  to  produce  a  unit  of 
output.  Berman  and  Bui  (2001 )  model 
the  substitution  effect  as  the  effect  of 
regulation  on  pollution  control 
equipment  and  expenditures  required 


906  Berman,  E.  and  L.  T.  M.  Bui  (2001). 
“Environmental  Regulation  and  Labor  Demand: 
Evidence  from  the  South  Coast  Air  Basin.”  Journal 
of  Public  Economics  79(2):  265-295  (Docket  EPA- 
HQ-OAR-20 14-0827-0074).  The  authors  also 
discuss  a  third  component,  the  impact  of  regulation 
on  factor  prices,  but  conclude  that  this  effect  is 
unlikely  to  be  important  for  large  competitive  factor 
markets,  such  as  labor  and  capital.  Morgenstern, 
Pizer  and  Shih  (Morgenstern,  Richard  D.,  William 
A.  Pizer,  and  Jhih -ShyangShih  (2002).  “Jobs  versus 
the  Environment:  An  industry-  Level  Perspective.” 
Journal  of  Environmental  Economics  and 
Management  43: 412-436,  Docket  EPA-HQ-OAR- 
2014-0827-0088)  use  a  similar  model,  but  they 
break  the  employment  effect  into  three  parts:  (1)  A 
demand  effect;  (2)  a  cost  effect;  and  (3)  a  factor-shift 
effect. 
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by  the  regulation  and  the  corresponding 
change  in  labor  intensity  of  production. 

In  summary,  as  output  and 
substitution  effects  may  be  positive  or 
negative,  theory  alone  cannot  predict 
the  direction  of  the  net  effect  of 
regulation  on  labor  demand  at  the  level 
of  the  regulated  firm.  Operating  within 
the  bounds  of  standard  economic 
theory,  empirical  estimation  of  net 
employment  effects  on  regulated  firms 
is  possible  when  data  and  methods  of 
sufficient  detail  and  quality  are 
available.  The  literature,  however, 
illustrates  difficulties  with  empirical 
estimation.  For  example,  studies 
sometimes  rely  on  confidential  plant  - 
level  employment  data  from  the  U.S. 
Census  Bureau,  possibly  combined  with 
pollution  abatement  expenditure  data 
that  are  too  dated  to  be  reliably 
informative,  in  addition,  the  most 
commonly  used  empirical  methods  do 
not  permit  estimation  of  net  effects. 

The  conceptual  framework  described 
thus  far  focused  on  regulatory  effects  on 
plant  -  leveidecisions  within  a  regulated 
industry.  Employment  impacts  at  an 
individual  plant  do  not  necessarily 
represent  impacts  for  the  sector  as  a 
whole.  The  approach  must  be  modified 
when  applied  at  the  industry  level.  At 
the  industry  level,  labor  demand  is  more 
responsive  if:  (1 )  The  price  elasticity  of 
demand  for  the  product  is  high,  (2) 
other  factors  of  production  can  be  easily 
substituted  for  labor,  (3)  the  supply  of 
other  factors  is  highly  elastic,  or  (4) 
labor  costs  are  a  large  share  of  total 
production  costs.907  For  example,  if  all 
firms  in  an  industry  are  faced  with  the 
same  regulatory  compliance  costs  and 
product  demand  is  inelastic,  then 
industry  output  may  not  change  much, 
and  output  of  individual  firms  may 
change  slightly.908  in  this  case,  the 
output  effect  may  be  small,  while  the 
substitution  effect  depends  on  input 
substitutability.  Suppose,  for  example, 
that  new  equipment  for  fuel  efficiency 
improvements  requires  labor  to  install 
and  operate.  In  this  case,  the 
substitution  effect  may  be  positive,  and 
with  a  small  output  effect,  the  total 
effect  may  be  positive.  As  with  potential 
effects  for  an  individual  firm,  theory 
cannot  determine  the  sign  or  magnitude 
of  industry  -  level  regulatory  effects  on 
labor  demand.  Determining  these  signs 


907  See  Ehrenberg,  Ronald  G.,  and  Robert  S.  Smith 
(2000),  Modern  Labor  Economics:  Theory  and 
Public  Policy  (Addison  Wesley  Longman,  Inc.),  p. 
108,  Docket  EPA-HQ-OAR-20 14-0827-0077. 

908  This  discussion  draws  from  Berman,  E.  and  L. 
T.  M.  Bui  (2001).  “Environmental  Regulation  and 
Labor  Demand:  Evidence  from  the  South  Coast  Air 
Basin.”  Journal  of  Public  Economics  79(2):  265-295 
(Docket  EPA-HQ-OAR-20 14-0827),  p.  293,  Docket 
EPA-HQ-OAR-201 4-0827-0074. 


and  magnitudes  requires  additional 
sector -specificempirical  study.  For 
environmental  rules,  much  of  the  data 
needed  for  these  empirical  studies  is  not 
publicly  available,  would  require 
significant  time  and  resources  in  order 
to  access  confidential  U.S.  Census  data 
for  research,  and  also  would  not  be 
necessary  for  other  components  of  a 
typical  RIA. 

in  addition  to  changes  to  labor 
demand  in  the  regulated  industry,  net 
employment  impacts  encompass 
changes  in  other  related  sectors.  For 
example,  these  standards  are  expected 
to  increase  demand  for  fuel -saving 
technologies.  This  increased  demand 
may  increase  revenue  and  employment 
in  the  firms  providing  these 
technologies.  At  the  same  time,  the 
regulated  industry  is  purchasing  the 
equipment,  and  these  costs  may  impact 
labor  demand  at  regulated  firms. 
Therefore,  it  is  important  to  consider  the 
net  effect  of  compliance  actions  on 
employment  across  multiple  sectors  or 
industries. 

If  the  U.S.  economy  is  at  full 
employment,  even  a  large-scale 
environmental  regulation  is  unlikely  to 
have  a  noticeable  impact  on  aggregate 
net  employment.909  instead,  labor 
would  primarily  be  reallocated  from  one 
productive  use  to  another,  and  net 
national  employment  effects  from 
environmental  regulation  would  be 
small  and  transitory  ( e.g .,  as  workers 
move  from  one  job  to  another).910  The 
International  Union,  United 
Automobile,  Aerospace  and  Agricultural 
Implement  Workers  of  America  (UAW) 
commented  that,  when  the  900,000 
workers  in  the  auto  sector  are  combined 
with  “jobs  from  other  sectors  that  are 
dependent  on  the  industry,55  the 
industry  “is  responsible  for  7.25  million 
jobs  nationwide,  or  about  3.8  percent  of 
private-sectorempioyment.55  The 
agencies  consider  the  900,000  motor- 
vehicle -sec  torjobs  to  be  in  the  industry 
directly  affected  by  these  standards;  for 
the  reasons  discussed  here,  the  overall 
state  of  the  U.S.  economy  is  likely  to 
have  a  much  more  significant  effect  on 
the  people  employed  in  other  sectors 
than  these  standards. 


909  Full  employment  Is  a  conceptual  target  for  the 
economy  where  everyone  who  wants  to  work  and 

is  available  to  do  so  at  prevailing  wages  is  actively 
employed.  The  unemployment  rate  at  full 
employment  is  not  zero. 

910  Arrow  et  al.  (1996).  “Benefit-CostAnalysis  in 
Environmental,  Health,  and  Safety  Regulation:  A 
Statement  of  Principles.”  American  Enterprise 
Institute,  the  Annapolis  Center,  and  Resources  for 
the  Future,  Docket  EPA-HG-OAR-2014-0827- 
0073.  See  discussion  on  bottom  of  p.  6.  in  practice, 
distributional  impacts  on  individual  workers  can  be 
important,  as  discussed  later  in  this  section. 


Affected  sectors  may  experience 
transitory  effects  as  workers  change 
jobs.  Some  workers  may  retrain  or 
relocate  in  anticipation  of  new 
requirements  or  require  time  to  search 
for  new  jobs,  while  shortages  in  some 
sectors  or  regions  could  bid  up  wages  to 
attract  workers.  These  adjustment  costs 
can  lead  to  local  labor  disruptions. 
Although  the  net  change  in  the  national 
workforce  is  expected  to  be  small, 
localized  reductions  in  employment 
may  adversely  impact  individuals  and 
communities  just  as  localized  increases 
may  have  positive  impacts. 

If  the  economy  is  operating  at  less 
than  full  employment,  economic  theory 
does  not  clearly  indicate  the  direction  or 
magnitude  of  the  net  impact  of 
environmental  regulation  on 
employment;  it  could  cause  either  a 
short- runnet  increase  or  short -runnet 
decrease.911  An  important  research 
question  is  how  to  accommodate 
unemployment  as  a  structural  feature  in 
economic  models.  This  feature  may  be 
important  in  assessing  large-scale 
regulatory  impacts  on  employment.912 

Environmental  regulation  may  also 
affect  labor  supply,  in  particular, 
pollution  and  other  environmental  risks 
may  impact  labor  productivity  or 
employees5  ability  to  work.913  While  the 
theoretical  framework  for  analyzing 
labor  supply  effects  is  analogous  to  that 
for  labor  demand,  it  is  more  difficult  to 
study  empirically.  There  is  a  small 
emerging  literature  described  in  the  next 
section  that  uses  detailed  labor  and 
environmental  data  to  assess  these 
impacts. 

To  summarize,  economic  theory 
provides  a  framework  for  analyzing  the 
impacts  of  environmental  regulation  on 
employment.  The  net  employment  effect 
incorporates  expected  employment 
changes  (both  positive  and  negative)  in 
the  regulated  sector  and  elsewhere. 

Labor  demand  impacts  for  regulated 
firms,  and  also  for  the  regulated 
industry,  can  be  decomposed  into 
output  and  substitution  effects  which 
may  be  either  negative  or  positive. 
Estimation  of  net  employment  effects  for 
regulated  sectors  is  possible  when  data 
of  sufficient  detail  and  quality  are 


911  Schmaiensee,  Richard,  and  Robert  N.  Stavins. 
“A  Guide  to  Economic  and  Policy  Analysis  of  EPA’s 
Transport  Rule.”  White  paper  commissioned  by 
Excelon  Corporation,  March  2011,  Docket  EPA- 
HG-OAR-20 14-0827-0071 . 

912  Klaiber,  H.  Allen,  and  V.  Kerry  Smith  (2012). 
“Developing  General  Equilibrium  Benefit  Analyses 
for  Social  Programs:  An  introduction  and 
Example.”  Journal  of  Benefit-CostAnalysis  3(2), 
Docket  EPA-HG-OAR-201 4-0827-0086. 

913  E.g,  Graff  Zivin,J„  and  M.  Neidell  (2012). 

“The  Impact  of  Pollution  on  Worker  Productivity.” 
American  Economic  Review  102:  3652-3673, 

Docket  EPA-HG-OAR-201 4-0827-0092. 
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available.  Finally,  economic  theory 
suggests  that  labor  supply  effects  are 
also  possible.  In  the  next  section,  we 
discuss  the  empirical  literature. 

Achates  Power,  the  American  Council 
for  an  Energy -EfficientEconomy, 
BlueGreen  Alliance,  Ceres, 

Environmental  Defense  Fund  (EDF), 
Natural  Resources  Defense  Council,  and 
JD  Gilroy  expressed  support  for  the 
standards’  potential  to  increase 
employment  in  the  vehicle 
manufacturing  industry.  They  argued 
that  the  standards  will  drive  new  jobs, 
reward  organizations  that  innovate  with 
respect  to  fuel  efficiency,  and  help 
maintain  the  U.S.  position  as  a  leader  in 
industries  related  to  truck 
manufacturing  and  fuel  efficiency 
technology.  Brian  Mannix  points  out  the 
difficulty  associated  with  generating 
complete  employment  forecasts  that 
include  all  direct  and  indirect  effects. 

He  concludes  that  the  agencies  are 
correct  to  be  careful  about  estimating  a 
definitive  forecast. 

Comments  from  the  international 
Union,  United  Automobile,  Aerospace 
and  Agricultural  Implement  Workers  of 
America  (UAW)  urge  EPA  and  NHTSA 
to  ensure  that  the  standards  avoid 
market  disruptions  or  “pre-buy/no-buy” 
boom  and  bust  cycles.  UAW  suggests 
that  in  the  past,  market  disruptions 
caused  by  pre-buyin  anticipation  of  the 
2007  and  2010  NOx  and  PM  standards 
contributed  to  the  layoff  of  10,000  UAW 
workers  in  2009,  though  these  layoffs 
were  also  partly  driven  by  the  Great 
Recession.  As  pointed  out  in  the 
comments  from  EDF,  fuel  economy 
standardsare  fundamentally  different 
from  the  past  standards,  because 
increases  in  costs  for  new  technology 
are  offset  by  fuel  savings  that  accrue  to 
the  buyer.  Asa  result  these  standards 
are  less  likely  to  cause  disruptions  to 
vehicle  purchasing  trends.  Moreover,  as 
discussed  in  Section  IX. F. (2)  above, 
there  is  no  evidence  to  date  that  the  HD 
GHG/fuel  consumption  rules  have 
resulted  in  pre- buy/no -buys. 

NAFA  Fleet  Management  Association 
expressed  concern  that  the  standards 
would  make  it  more  difficult  to  hire 
qualified  drivers  and  technicians,  and 
would  require  additional  employee 
training.  As  discussed  in  Section  IX. A., 
the  effects  of  the  standards  on  hiring 
and  retention  of  drivers  and  technicians 
are  not  well  understood.  The  agencies 
expect  that  normal  market  forces  should 
help  to  alleviate  any  labor  shortages, 
whether  or  not  they  are  associated  with 
the  standards.  The  Recreational  Vehicle 
(RV)  Industry  Association  expresses 
concern  that  buyers  RVs  do  not  consider 
fuel  expenditures  when  purchasing 
vehicles;  as  a  result,  increased  up-front 


costs  of  the  vehicle  might  reduce  their 
sales.  The  RV  industry  was 
disproportionately  hurt  during  the  Great 
Recession  and  has  only  recently 
experienced  a  recovery.914  915  However, 
one  of  the  main  drivers  of  the  turn  - 
around  appears  to  be  low  gas  prices,916 
which  suggests  that  RV  buyers  may  put 
some  weight  on  fuel  savings  in  their 
buying  decisions;  if  so,  the  reduction  in 
expected  fuel  costs  may  mitigate  at  least 
some  of  the  effect  of  higher  up-front 
prices. 

(1)  Current  State  of  Knowledge  Based  on 
the  Peer -Reviewed  Literature 

In  the  labor  economics  literature  there 
is  an  extensive  body  of  peer-reviewed 
empirical  work  analyzing  various 
aspects  of  labor  demand,  relying  on  the 
above  theoretical  framework.917  This 
work  focuses  primarily  on  the  effects  of 
employment  policies,  e.g.  labor  taxes, 
minimum  wage,  etc.918  In  contrast,  the 
peer- rev iewedempirical  literature 
specifically  estimating  employment 
effects  of  environmental  regulations  is 
very  limited.  Several  empirical 
studies919  suggest  that  net  employment 


914  Guiggle,  Ben. 11  RV  sales  projected  to  be 
stronger  in  2016  thanks  to  low  gas  prices,  steady 
economy,”  The  Elkhart  Truth,  March  6,2016. 
h  tip: //www.  elkha  rttruth .  com /news/busi  n  ess/20 1 6/ 
03/03/RV -sales- projected -to -be -stronger- in -2016- 
thanks-  to  -  low  -  gas  -  prices  -  steady -econ  omy.htm  /, 
accessed  3/28/2016,  Docket  EPA-HG-OAR-201 4- 
0827. 


EPA-HQ-OAR-2014-0827. 

916  Guiggle,  Ben. 11  RV  sales  projected  to  be 
stronger  in  2016  thanks  to  low  gas  prices,  steady 
economy,”  The  Elkhart  Truth,  March  6,2016. 

h  tip: //www.  elk  ha  rttruth .  com /news/busi  ness/20 1 6/ 
03/03/RV -sales- projected -to-be-stronger-in -2016- 
thanks- to -low-  gas  -  p  rices  -  steady  -  econ  omy.html, 
accessed  3/28/2016,  Docket  EPA-HG-OAR-201 4- 
0827. 

917  See  Hamermesh  (1993),  Labor  Demand 
(Princeton,  NJ:  Princeton  University  Press),  Chapter 
2  (Docket  EPA-HG-OAR-201 4-0827-0082)  for  a 
detailed  treatment. 

918  See  Ehrenberg,  Ronald  G,,  and  Robert  S.  Smith 
(2000),  Modern  Labor  Economics:  Theory  and 
Public  Policy  (Addison  Wesley  Longman,  Inc.), 
Chapter  4  (Docket  EPA-HQ-OAR-20 14-0827- 
0077),  for  a  concise  overview. 

919  Berman,  E.  and  L.  T.  M.  Bui  (2001). 
“Environmental  Regulation  and  Labor  Demand: 
Evidence  from  the  South  Coast  Air  Basin.”  Journal 
of  Public  Economics  79(2):  265-295  (Docket  EPA- 
H G-O A R2 01 4-0827-0074).  Morgenstern,  Richard 
D.,  William  A.  Pizer,  and  Jhih-ShyangShih.  “Jobs 
Versus  the  Environment:  An  industry- Level 
Perspective.”  Journal  of  Environmental  Economics 
and  Management  43  (2002):  412^36,  Docket  EPA- 
HG-OAR-201 4-0827-0088;  Gray  et  al.  (2014),  “Do 
EPA  Regulations  Affect  Labor  Demand?  Evidence 
from  the  Pulp  and  Paper  Industry,”  Journal  of 
Environmental  Economics  and  Management  68: 
188-202,  Docket  EPA-HG-OAR-201 4-082 7-00 80; 
and  Ferris,  Shadbegian  and  Wolverton  (2014),  “The 
Effect  of  Environmental  Regulation  on  Power  Sector 
Employment:  Phase  I  of  the  Title  IV  S02  Trading 


impacts  may  be  zero  or  slightly  positive 
but  small  even  in  the  regulated  sector. 
Other  research  suggests  that  more  highly 
regulated  counties  may  generate  fewer 
jobs  than  less  regulated  ones.920 
However,  since  these  latter  studies 
compare  more  regulated  to  less 
regulated  counties,  they  overstate  the 
net  national  impact  of  regulation  to  the 
extent  that  regulation  causes  plants  to 
locate  in  one  area  of  the  country  rather 
than  another.  List  et  al.  (2003) 921  find 
some  evidence  that  this  type  of 
geographic  relocation  may  be  occurring. 
Overall,  the  peer -reviewed  literature 
does  not  contain  evidence  that 
environmental  regulation  has  a  large 
impact  on  net  employment  (either 
negative  or  positive)  in  the  long  run 
across  the  whole  economy. 

Analytic  challenges  make  it  very 
difficult  to  accurately  produce  net 
employment  estimates  for  the  whole 
economy  that  would  appropriately 
capture  the  way  in  which  costs, 
compliance  spending,  and 
environmental  benefits  propagate 
through  the  macro -economy. 
Quantitative  estimates  are  further 
complicated  by  the  fact  that 
macroeconomic  models  often  have  very 
little  sectoral  detail  and  usually  assume 
that  the  economy  is  at  full  employment. 
EPA  is  currently  in  the  process  of 
seeking  input  from  an  independent 
expert  panel  on  modeling  economy - 
wide  impacts,  including  employment 
effects.  For  more  information,  see: 


(2)  Employment  Impacts  in  the  Motor 
Vehicle  and  Parts  Manufacturing  Sector 

This  section  describes  changes  in 
employment  in  the  motor  vehicle, 
trailer,  and  parts  (hence,  motor  vehicle) 
manufacturing  sectors  due  to  these  final 
rules.  We  focus  on  the  motor  vehicle 
manufacturing  sector  because  it  is 
directly  regulated,  and  because  it  is 
likely  to  bear  a  substantial  share  of 


Program,”  Journal  of  the  Association  of 
Environmental  and  Resource  Economists  1:  521- 
553,  Docket  EPA-HG-OAR-201 4-0827-0078. 

920  Greenstone,  M.  (2002).  “The  Impacts  of 
Environmental  Regulations  on  industrial  Activity: 
Evidence  from  the  1970  and  1977  Clean  Air  Act 
Amendments  and  the  Census  of  Manufactures,” 
Journal  of  Political  Economy  110(6):  1175-1219 
(Docket  EPA-HG-OAR-201 4-0827-0081 );  Walker, 
Reed.  (2011).  “Environmental  Regulation  and  Labor 
Reallocation.”  American  Economic  Review:  Papers 
and  Proceedings  101(3):  442-447  (Docket  EPA-HG- 
OAR-201 4-0827-0091). 

921  List,  J.  A.,  D.  L.  Millimet,  P.  G.  Fredriksson, 
and  W.  W.  McHone  (2003).  “Effects  of 
Environmental  Regulations  on  Manufacturing  Plant 
Births:  Evidence  from  a  Propensity  Score  Matching 
Estimator.”  The  Review  of  Economics  and  Statistics 
85(4):  944-952  (Docket  EPA-HG-OAR2014-0827- 
0087). 


915  Morris,  Frank.  “Ready  For  A  Road  Trip?  RVs 
Are  Rolling  Back  Into  Fashion,”  Morning  Edition  on 

NPR,  March  28,  2016.  http://www.npr.org/2016/03/  httDS- //federal  reaister  oov/a/2014 - 

28/4681 72578/ rea  dy -for- a-  roa  d  -  trip  -  rvs -are-rolling-  11  Ps- /f  ' era  /  regi  szer.  guv/  a/ zu  i 
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changes  in  employment  due  to  these 
final  rules.  We  include  discussion  of 
effects  on  the  parts  manufacturing 
sector,  because  the  motor  vehicle 
manufacturing  sector  can  either  produce 
parts  internally  or  buy  them  from  an 
external  supplier,  and  we  do  not  have 
estimates  of  the  likely  breakdown  of 
effort  between  the  two  sectors. 

We  follow  the  theoretical  structure  of 
Berman  and  Bui  922  of  the  impacts  of 
regulation  in  employment  in  the 
regulated  sectors,  in  Berman  and  Bui’s 
(2001,  p.  274-75)  theoretical  model,  as 
described  above,  the  change  in  a  firm’s 
labor  demand  arising  from  a  change  in 
regulation  is  decomposed  into  two  main 
components:  Output  and  substitution 
effects.923  As  the  output  and 
substitution  effects  may  be  both 
positive,  both  negative,  or  some 
combination,  standard  neoclassical 
theory  alone  does  not  point  to  a 
definitive  net  effect  of  regulation  on 
labor  demand  at  regulated  firms. 

Following  the  Berman  and  Bui 
framework  for  the  impacts  of  regulation 
on  employment  in  the  regulated  sector, 
we  consider  two  effects  for  the  motor 
vehicle  sector:  The  output  effect  and  the 
substitution  effect. 

(a)  The  Output  Effect 

If  truck  or  trailer  sales  increase,  then 
more  people  will  be  required  to 
assemble  trucks,  trailers,  and  their 
components.  If  truck  or  trailer  sales 
decrease,  employment  associated  with 
these  activities  will  decrease.  The 
effects  of  this  final  rulemaking  on  HD 
vehicle  sales  thus  depend  on  the 
perceived  desirability  of  the  new 
vehicles.  On  one  hand,  this  final 
rulemaking  will  increase  truck  and 
trailer  costs;  by  itself,  this  effect  would 
reduce  truck  and  trailer  sales.  In 
addition,  while  decreases  in  truck 
performance  would  also  decrease  sales, 
this  program  is  not  expected  to  have  any 
negative  effect  on  truck  performance. 

On  the  other  hand,  this  final  rulemaking 
will  reduce  the  fuel  costs  of  operating 


922  Berman,  E.  and  L.  T.  M.  Bui  (2001). 
“Environmental  Regulation  and  Labor  Demand: 
Evidence  from  the  South  Coast  Air  Basin.”  Journal 
of  Public  Economics  79(2):  265-295  (Docket  EPA- 
HQ-OAR201 4-0827-0074). 

923  The  authors  also  discuss  a  third  component, 
the  impact  of  regulation  on  factor  prices,  but 
conclude  that  this  effect  is  unlikely  to  be  important 
for  large  competitive  factor  markets,  such  as  labor 
and  capital.  Morgenstern,  Pizer  and  Shih  (2002)  use 
a  similar  model,  but  they  break  the  employment 
effect  into  three  parts:  (1)  The  demand  effect;  (2)  the 
cost  effect;  and  (3)  the  facto r-shiftef feet.  See 
Morgenstern,  Richard  D.,  William  A.  Pizer,  and 
Jhih -ShyangShih.  “Jobs  Versus  the  Environment: 

An  Industry- Level  Perspective.”  Journal  of 
Environmental  Economics  and  Management  43 
(2002):  412-436  (Docket  EPA-HG-OAR-2014- 
0827-0088). 


the  trucks;  by  itself,  this  effect  would 
increase  truck  sales,  especially  if 
potential  buyers  have  an  expectation  of 
higher  fuel  prices.  The  agencies  have 
not  made  an  estimate  of  the  potential 
change  in  truck  or  trailer  sales. 

However,  as  discussed  in  IX. E.,  the 
agencies  have  estimated  an  increase  in 
vehicle  miles  traveled  (/'.e.,  VMT 
rebound)  due  to  the  reduced  operating 
costs  of  trucks  meeting  these  standards. 
Since  increased  VMT  is  most  likely  to 
be  met  with  more  drivers  and  more 
trucks,  our  projection  of  VMT  rebound 
is  suggestive  of  an  increase  in  vehicle 
sales  and  truck  driver  employment 
(recognizing  that  these  increases  may  be 
partially  offset  by  a  decrease  in 
manufacturing  and  sales  for  equipment 
of  other  modes  of  transportation  such  as 
rai  I  cars  or  barges). 

(b)  The  Substitution  Effect 

The  output  effect,  above,  measures  the 
effect  due  to  new  truck  and  trailer  sales 
only.  The  substitution  effect  includes 
the  impacts  due  to  the  changes  in 
technologies  needed  for  vehicles  to  meet 
these  standards,  separate  from  the  effect 
on  output  (that  is,  as  though  holding 
output  constant).  This  effect  includes 
both  changes  in  employment  due  to 
incorporation  of  abatement  technologies 
and  overall  changes  in  the  labor 
intensity  of  manufacturing.  We  present 
estimates  for  this  effect  to  provide  a 
sense  of  the  order  of  magnitude  of 
expected  impacts  on  employment, 
which  we  expect  to  be  small  in  the 
automotive  sector,  and  to  repeat  that 
regulations  may  have  positive  as  well  as 
negative  effects  on  employment. 

One  way  to  estimate  this  effect,  given 
the  cost  estimates  for  complying  with 
the  final  rule,  is  to  use  the  ratio  of 
workers  to  each  $1  million  of 
expenditures  in  that  sector.  The  use  of 
these  ratios  has  both  advantages  and 
limitations.  It  is  often  possible  to 
estimate  these  ratios  for  quite  specific 
sectors  of  the  economy:  For  instance,  it 
is  possible  to  estimate  the  average 
number  of  workers  in  the  motor  vehicle 
body  and  trailer  manufacturing  sector 
per  $1  million  spent  in  the  sector,  rather 
than  use  the  ratio  from  another,  more 
aggregated  sector,  such  as  motor  vehicle 
manufacturing.  As  a  result,  it  is  not 
necessary  to  extrapolate  employment 
ratios  from  possibly  unrelated  sectors. 
On  the  other  hand,  these  estimates  are 
averages  for  the  sectors,  covering  all  the 
activities  in  those  sectors;  they  may  not 
be  representative  of  the  labor  required 
when  expenditures  are  required  on 
specific  activities,  or  when 
manufacturing  processes  change 
sufficiently  that  labor  intensity  changes. 
For  instance,  the  ratio  for  the  motor 


vehicle  manufacturing  sector  represents 
the  ratio  for  all  vehicle  manufacturing, 
not  just  for  emissions  reductions 
associated  with  compliance  activities.  In 
addition,  these  estimates  do  not  include 
changes  in  sectors  that  supply  these 
sectors,  such  as  steel  or  electronics 
producers.  They  thus  may  best  be 
viewed  as  the  effects  on  employment  in 
the  motor  vehicle  sector  due  to  the 
changes  in  expenditures  in  that  sector, 
rather  than  as  an  assessment  of  al  I 
employment  changes  due  to  these 
changes  in  expenditures.  In  addition, 
this  approach  estimates  the  effects  of 
increased  expenditures  while  holding 
constant  the  labor  intensity  of 
manufacturing;  it  does  not  take  into 
account  changes  in  labor  intensity  due 
to  changes  in  the  nature  of  production. 
This  latter  effect  could  either  increase  or 
decrease  the  employment  impacts 
estimated  here.924 

Some  of  the  costs  of  these  final  rules 
will  be  spent  directly  in  the  motor 
vehicle  manufacturing  sector,  but  it  is 
also  likely  that  some  of  the  costs  will  be 
spent  in  the  motor  vehicle  body  and 
trailer  and  motor  vehicle  parts 
manufacturing  sectors.  The  analysis 
here  draws  on  estimates  of  workers  per 
$1  million  of  expenditures  for  each  of 
these  sectors. 

There  are  several  public  sources  for 
estimates  of  employment  per  $1  million 
expenditures.  The  U.S.  Bureau  of  Labor 
Statistics  (BLS)  provides  its 
Employment  Requirements  Matrix 
(ERM),925  which  provides  direct 
estimates  of  the  employment  per  $1 
million  in  sales  of  goods  in  202  sectors. 
The  values  considered  here  are  for 
Motor  Vehicle  Manufacturing  (NAICS 
3361),  Motor  Vehicle  Body  and  Trailer 
Manufacturing  (NAICS  3362),  and 
Motor  Vehicle  Parts  Manufacturing 
(NAICS  3363)  for  2014. 

The  Census  Bureau  provides  the 
Annual  Survey  of  Manufacturers926 
(ASM),  a  subset  of  the  Economic  Census 
(EC),  based  on  a  sample  of 
establishments;  though  the  EC  itself  is 
more  complete,  it  is  conducted  only 
every  5  years,  while  the  ASM  is  annual. 
Both  include  more  sectoral  detail  than 
the  BLS  ERM:  For  instance,  while  the 
ERM  includes  the  Motor  Vehicle 


924  As  noted  above,  Morgenstern  et  al.  (2002) 
separate  the  effect  of  holding  output  constant  into 
two  effects:  The  cost  effect,  which  holds  labor 
intensity  constant,  and  the  factor  shift  effect,  which 
estimates  those  changes  in  labor  intensity. 

925  h  ttp  ://www.  bis.  gov/emp/ep_da  ta_em  p_ 
requirements.htm;  see  “HD  Substitution  Effect 
Employment  Impacts,”  Docket  EPA-HG-OAR- 
2014-0827. 

926  h ttp './/www. census. gov/m anu facturing/asm/ 
index.html;  see  “HD  Substitution  Effect 
Employment  Impacts,”  Docket  EPA-HG-OAR- 
2014-0827. 
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Manufacturing  sector,  the  ASM  and  EC 
have  detail  at  the  6-digitNAICS  code 
level  ( e.g .,  light  truck  and  utility  vehicle 
manufacturing).  While  the  ERM 
provides  direct  estimates  of  employees/ 
$1  million  in  expenditures,  the  ASM 
and  EC  separately  provide  number  of 
employees  and  value  of  shipments;  the 
direct  employment  estimates  here  are 
the  ratio  of  those  values.  The  values 
reported  are  for  Motor  Vehicle 
Manufacturing  (NAICS  3361),  Light 
Truck  and  Utility  Vehicle 
Manufacturing  (NAICS  336112),  Heavy 
Duty  Truck  Manufacturing  (NAICS 
33612),  Motor  Vehicle  Body  and  Trailer 
manufacturing  (NAICS  3362),  and  Motor 
Vehicle  Parts  Manufacturing  (NAICS 
3363). 

R1A  Chapter  8.1 1.2.2  provides  the 
details  on  the  values  of  workers  per  $1 
million  in  expenditures  in  2014  (2012 
for  EC)  for  the  sectors  mentioned  above, 
in  2013$,  these  range  from  0.4  workers 
per  $1  million  for  Motor  Vehicle 
Manufacturing  in  the  ERM  as  well  as  for 
Light  Truck  &  Utility  Vehicle 
Manufacturing  in  the  ASM,  to  3.5 
workers  per  $1  million  in  expenditures 
for  Motor  Vehicle  Body  and  Trailer 
Manufacturing  in  the  EC.  These  values 
are  then  adjusted  to  remove  the 
employment  effects  of  imports  through 


use  of  a  ratio  of  domestic  production  to 
domestic  sales  of  0.78. 927 

Over  time,  the  amount  of  labor 
needed  in  the  motor  vehicle  industry 
has  changed:  Automation  and  improved 
methods  have  led  to  significant 
productivity  increases.  The  BLS  ERM, 
for  instance,  provided  estimates  that,  in 
1997,  1 .09  workers  in  the  Motor  Vehicle 
Manufacturing  sector  were  needed  per 
$1  million,  but  only  0.39  workers  by 
2014  (in  201 3$).928  Because  the  ERM  is 
availableannually  for  1997-2014,  we 
used  these  data  to  estimate  productivity 
improvements  over  time.  We  then  used 
these  productivity  estimates  to  project 
the  ERM  through  2027,  and  to  adjust  the 
ASM  values  for  2014  and  the  EC  values 
for  2012.  Ri  A  Chapter  8.11.2  provides 
detail  on  these  calculations. 

Finally,  to  simplify  the  presentation 
and  give  a  range  of  estimates,  we 
compared  the  projected  employment 
among  the  3  sectors  for  the  ERM,  EC, 
and  ASM,  and  we  provide  only  the 
maximum  and  minimum  employment 
effects  estimated  across  the  ERM,  EC, 
and  ASM.  We  provide  the  range  rather 
than  a  point  estimate  because  of  the 
inherent  difficulties  in  estimating 
employment  impacts;  the  range  gives  an 
estimate  of  the  expected  magnitude.  The 
ERM  estimates  in  the  Motor  Vehicle 
Manufacturing  Sector  are  consistently 


the  minimum  values.  The  ASM 
estimates  in  the  Motor  Vehicle  Body 
and  Trailer  Manufacturing  Sector  are 
the  maximum  values  for  all  years  but 
2027,  when  the  ASM  values  for  Motor 
Vehicle  Parts  Manufacturing  provide  the 
maximum  values. 

Section  1X.B.  of  the  Preamble 
discusses  the  vehicle  cost  estimates 
developed  for  these  final  rules.  The  final 
step  in  estimating  employment  impacts 
is  to  multiply  costs  (in  $  millions)  by 
workers  per  $1  million  in  costs,  to 
estimate  employment  impacts  in  the 
regulated  and  parts  manufacturing 
sectors.  Increased  costs  of  vehicles  and 
parts  will,  by  itself,  and  holding  labor 
intensity  constant,  be  expected  to 
increase  employment  between  2018  and 
2027  between  zero  and  4.5  thousand 
jobs  each  year. 

While  we  estimate  employment 
impacts,  measured  in  job-years, 
beginning  with  program 
implementation,  some  of  these 
employment  gains  may  occur  earlier  as 
motor  vehicle  manufacturers  and  parts 
suppliers  hire  staff  in  anticipation  of 
compliance  with  the  standards.  Ajob- 
year  is  a  way  to  calculate  the  amount  of 
work  needed  to  complete  a  specific  task. 
For  example,  a  job-yearis  one  year  of 
work  for  one  person. 


Table  IX-33— Employment  Effects  Due  to  Increased  Costs  of  Vehicles  and  Parts  (Substitution  Effect),  in 

Job->Ears 


Year 

Costs 

(millions  of  2013$) 

Minimum  employment  due 
to  substitution  effect 
(ERM  estimates, 
expenditures  in  the  Motor 
Vehicles  Mfg  sector) 

Maximum  employment  due 
to  substitution  effect 
(ASM  estimates, 
expenditures  in  the  Body 
and  Trailer  Mfg  sector8) 

2018  . 

227 

0 

400 

2019  . 

215 

0 

400 

2020  . 

220 

0 

300 

2021  . 

2,270 

300 

3,100 

2022  . 

2,243 

300 

2,900 

2023  . 

2,485 

300 

2,900 

2024  . 

3,890 

400 

4,200 

2025  . 

4,146 

400 

4,100 

2026  . 

4,203 

400 

3,800 

2027  . 

5,219 

500 

4,500 

Note; 

aFor  2027,  the  maximum  employment  effects  are  associated  with  the  ASM’s  Motor  Vehicle  Parts  Manufacturing  sector. 


(c)  Summary  of  Employment  Effects  in 
the  Motor  Vehicle  Sector 

The  overall  effect  of  these  final  rules 
on  motor  vehicle  sector  employment 
depends  on  the  relative  magnitude  of 
the  output  effect  and  the  substitution 


927  To  estimate  the  proportion  of  domestic 
production  affected  by  the  change  in  sales,  we  use 
data  from  Ward’s  Automotive  Group  for  total  truck 
production  in  the  U.S.  compared  to  total  truck  sales 
in  the  U.S.  For  the  period  2006-2015,  the 
proportion  is  78  percent  (HD  Substitution  Effect 


effect.  Because  we  do  not  have 
quantitative  estimates  of  the  output 
effect,  and  only  a  partial  estimate  of  the 
substitution  effect,  we  cannot  reach  a 
quantitative  estimate  of  the  overall 
employment  effects  of  these  final  rules 


Employment  Impacts,  Docket  EPA-HG-OAR-2014- 
0827),  ranging  from  68  percent  (2009)  to  83  percent 
(2012)  over  that  time. 

928  http:/ /www. bis. gov/em p/ep_da  ta_em p_ 
requirements. him;  see  “HD  Substitution  Effect 
Employment  Impacts,”  Docket  EPA-HG-OAR- 


on  motor  vehicle  sector  employment  or 
even  whether  the  total  effect  will  be 
positive  or  negative. 

These  standards  are  not  expected  to 
provide  incentives  for  manufacturers  to 
shift  employment  between  domestic  and 


2014-0827.  This  analysis  used  data  for  sectors  80 
(Motor  Vehicle  Manufacturing),  81  (Motor  Vehicle 
Body  and  Trailer  Manufacturing),  and  82  (Motor 
Vehicle  Parts  Manufacturing)  from  “Chain -weighted 
(2009  dollars)  real  domestic  employment 
requirements  tables.” 
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foreign  production.  This  is  because 
these  standards  will  apply  to  vehicles 
sold  in  the  U.S.  regardless  of  where  they 
are  produced,  if  foreign  manufacturers 
already  have  increased  expertise  in 
satisfying  the  requirements  of  the 
standards,  there  may  be  some  initial 
incentive  for  foreign  production,  but  the 
opportunity  for  domestic  manufacturers 
to  sell  in  other  markets  might  increase. 
To  the  extent  that  the  requirements  of 
these  final  rules  might  lead  to 
installation  and  use  of  technologies  that 
other  countries  may  seek  now  or  in  the 
future,  developing  this  capacity  for 
domestic  production  now  may  provide 
some  additional  ability  to  serve  those 
markets. 

(3)  Employment  Impacts  in  Other 
Affected  Sectors 

(a)  Transport  and  Shipping  Sectors 

Although  not  directly  regulated  by 
these  final  rules,  employment  effects  in 
the  transport  and  shipping  sector  are 
likely  to  result  from  these  regulations,  if 
the  overall  cost  of  shipping  a  ton  of 
freight  decreases  because  of  increased 
fuel  efficiency  (taking  into  account  the 
increase  in  upfront  purchasing  costs),  in 
a  perfectly  competitive  industry  some  of 
these  costs  savings,  depending  on  the 
relative  elasticities  of  supply  and 
demand,  will  be  passed  along  to 
customers.  Consumer  Federation  of 
America  expects  reduced  shipping  costs 
to  be  passed  along  to  customers.  With 
lower  prices,  demand  for  shipping 
would  lead  to  an  increase  in  demand  for 
truck  shipping  services  (consistent  with 
the  VMT  rebound  effect  analysis)  and 
therefore  an  increase  in  employment  in 
the  truck  shipping  sector,  in  addition,  if 
the  relative  cost  of  shipping  freight  via 
trucks  becomes  cheaper  than  shipping 
by  other  modes  (e.g.,  rail  or  barge),  then 
employment  in  the  truck  transport 
industry  is  likely  to  increase.  If  the 
trucking  industry  is  more  labor 
intensive  than  other  modes,  we  would 
expect  this  effect  to  lead  to  an  overall 
increase  in  employment  in  the  transport 
and  shipping  sectors.929  930  Such  a  shift 
would,  however,  beat  the  expense  of 
employment  in  the  sectors  that  are 
losing  business  to  trucking.  The  first 
effect — a  gain  due  to  lower  shipping 
costs — is  likely  to  lead  to  a  net  increase 


929  American  Transportation  Research  institute, 
“An  Analysis  of  the  Operationai  Costs  of  Trucking: 
2011  U p d ate. ' ’ ’  See  h ttp://www. a tri -oniine.org/ 
research/results/Op_Costs_201 1_Update_one _page_ 
summary.pdf ,  Docket  EPA-HQ-OAR-20 14-0 827- 
SI  2. 

930  Association  of  American  Railroads,  “AM 
Inclusive  index  and  Rail  Adjustment  Factor.”  June 
3,  201 1 .  See  http://www.aar.org/-~/media/aar/Raii 
Costlndexes/AAR-RCAF- 201 1  -  Q3. ash  pocket 
EPA-HQ-OAR-201 4-0827-0065. 


in  employment.  The  second  effect,  due 
to  mode-shifting, may  increase 
employment  in  trucking,  but  decrease 
employment  in  other  shipping  sectors 
(e.g.,  rail  or  barge),  with  the  net  effects 
dependent  on  the  labor-  intensityof  the 
sectors  and  the  volumes. 

(b)  Fuel  Suppliers 

in  addition  to  the  effects  on  the 
trucking  industry  and  related  truck  parts 
sector,  these  final  rules  will  result  in 
reductions  in  fuel  use  that  lower  GHG 
emissions.  Fuel  saving,  principally 
reductions  in  liquid  fuels  such  as  diesel 
and  gasoline,  will  affect  employment  in 
the  fuel  suppliers  industry  sectors, 
principally  the  Petroleum  Refinery 
sector. 

Section  IX.C.  of  this  Preamble 
provides  estimates  of  the  effects  of  these 
standards  on  expected  fuel 
consumption.  While  reduced  fuel 
consumption  represents  savings  for 
purchasers  of  fuel,  it  also  represents  a 
loss  in  value  of  output  for  the  petroleum 
refinery  industry,  which  will  result  in 
reduced  sectoral  employment.  Because 
this  sector  is  material  -  intensive, the 
employment  effect  is  not  expected  to  be 
large.931 

(c)  Fuel  Savings 

As  a  result  of  this  final  rulemaking,  it 
is  anticipated  that  trucking  firms  will 
experience  fuel  savings.  Fuel  savings 
lower  the  costs  of  transportation  goods 
and  services.  In  a  competitive  market, 
some  of  the  fuel  savings  that  initially 
accrue  to  trucking  firms  are  likely  to  be 
passed  along  as  lower  transportation 
costs  that,  in  turn,  could  result  in  lower 
prices  for  final  goods  and  services. 

Some  commenters  provide  estimates  of 
per-householdfuei  savings  ranging  from 
$150  per  year  by  2030  (Clean  Fuels 
Ohio,  Edison  Solar,  a  mass  comment 
campaign  sponsored  by  Pew  Charitable 
Trusts,  Quasar  Energy  Group),  to  $400 
in  2035  (Environmental  Defense  Fund); 
they  view  these  savings  as  providing 
benefits  to  the  wider  economy.  The 
National  Ready  Mixed  Concrete 
Association  emphasizes  concerns  about 
the  costs  that  the  standards  will  impose. 
Although  the  agencies  do  not  endorse 
the  particular  values  provided  in  the 
comments,  we  agree  that  the  standards 
will  provide  net  benefits  to  the  U.S.;  as 
shown  in  Section  IX. K.,  the  benefits 
exceed  the  costs  by  a  wide  margin.  As 
noted  above,  the  Consumer  Federation 
of  America  expects  consumers  to 
recover  these  fuel  savings  via  the  costs 


931  in  the  2014  BLS  ERM  cited  above,  the 
Petroleum  and  Coal  Products  Manufacturing  sector 
has  a  ratio  of  workers  per  $1  million  of  0.215,  lower 
than  all  but  two  of  the  181  sectors  with  non -zero 
employment  per  $1  million. 


of  goods  and  services  relying  on  HD 
vehicles.  The  agencies  note  that  some  of 
the  savings  might  also  be  retained  by 
firms  for  investments  or  for 
distributions  to  firm  owners.  Again, 
how  much  accrues  to  customers  versus 
firm  owners  will  depend  on  the  relative 
elasticities  of  supply  and  demand. 
Regardless,  the  savings  will  accrue  to 
some  segment  of  consumers:  Either 
owners  of  trucking  firms  or  the  general 
public,  and  the  effect  will  be  increased 
spending  by  consumers  in  other  sectors 
of  the  economy,  creating  jobs  in  a 
diverse  set  of  sectors,  including  retail 
and  service  industries. 

As  described  in  Section  !X.C.(2),  the 
retail  value  of  fuel  savings  from  this 
final  rulemaking  is  projected  to  be  $15.8 
billion  (2013$)  in  2027,  according  to 
Table  IX-6.  I  fall  those  savings  are 
spent,  the  fuel  savings  will  stimulate 
increased  employment  in  the  economy 
through  those  expenditures.  If  the  fuel 
savings  accrue  primarily  to  firm  owners, 
they  may  either  reinvest  the  money  or 
take  it  as  profit.  Reinvesting  the  money 
in  firm  operations  could  increase 
employment  directly.  If  they  take  the 
money  as  profit,  to  the  extent  that  these 
owners  are  wealthier  than  the  general 
public,  they  may  spend  less  of  the 
savings,  and  the  resulting  employment 
impacts  would  be  smaller  than  if  the 
savings  went  to  the  public.  Thus,  while 
fuel  savings  are  expected  to  decrease 
employment  in  the  refinery  sector,  they 
are  expected  to  increase  employment 
through  increased  consumer 
expenditures. 

(4)  Summary  of  Employment  Impacts 

The  primary  employment  effects  of 
these  rules  are  expected  to  be  found 
throughout  several  key  sectors:  Truck 
and  engine  manufacturers,  the  trucking 
industry,  truck  parts  manufacturing, 
fuel  production,  and  consumers.  These 
rules  initially  takes  effect  in  model  year 
2018;  the  unemployment  rate  at  that 
time  is  unknowable.  In  an  economy 
with  full  employment,  the  primary 
employment  effect  of  a  rulemaking  is 
likely  to  be  to  move  employment  from 
one  sector  to  another,  rather  than  to 
increase  or  decrease  employment.  For 
that  reason,  we  focus  our  partial 
quantitative  analysis  on  employment  in 
the  regulated  sector,  to  examine  the 
impacts  on  that  sector  directly.  We 
discuss  the  likely  direction  of  other 
impacts  in  the  regulated  sector  as  well 
as  in  other  directly  related  sectors,  but 
we  do  not  quantify  those  impacts, 
because  they  are  more  difficult  to 
quantify  with  reasonable  accuracy, 
particularly  so  far  into  the  future. 

For  the  regulated  sector,  we  have  not 
quantified  the  output  effect.  The 
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substitution  effect  is  associated  with 
potential  increased  employment 
between  zero  and  4.5  thousand  jobs  per 
year  between  2018  and  2027,  depending 
on  the  share  of  employment  impacts  in 
the  affected  sectors  (Motor  Vehicle 
Manufacturing,  Motor  Vehicle  Body  and 
Trailer  Manufacturing,  and  Motor 
Vehicle  Parts  Manufacturing).  These 
estimates  do  not  include  potential 
changes,  either  greater  or  less,  in  labor 
intensity  of  production.  As  mentioned 
above,  some  of  these  job  gains  may 
occur  earlier  as  auto  manufacturers  and 
parts  suppliers  hire  staff  to  prepare  to 
comply  with  the  standard. 

Lower  prices  for  shipping  are 
expected  to  lead  to  an  increase  in 
demand  for  truck  shipping  services  and, 
therefore,  an  increase  in  employment  in 
that  sector,  though  this  effect  may  be 
offset  somewhat  by  changes  in 
employment  in  other  shipping  sectors. 
Reduced  fuel  production  implies  less 
employment  in  the  fuel  provision 
sectors.  Finally,  any  net  cost  savings  are 
expected  to  be  passed  along  to  some 
segment  of  consumers:  Either  the 
general  public  or  the  owners  of  trucking 
firms,  who  are  expected  then  to  increase 
employment  through  their  expenditures. 
Under  conditions  of  full  employment, 
any  changes  in  employment  levels  in 


the  regulated  sector  due  to  this  program 
are  mostly  expected  to  be  offset  by 
changes  in  employment  in  other  sectors. 

M.  Cost  of  Ownership  and  Payback 
Analysis 

This  section  examines  the  economic 
impacts  of  the  Phase  2  standards  from 
the  perspective  of  buyers,  operators,  and 
subsequent  owners  of  new  HD  vehicles 
at  the  level  of  individual  purchasers  of 
different  types  of  vehicles.  In  each  case, 
the  analysis  assumes  that  HD  vehicle 
manufacturers  are  able  to  recover  their 
costs  for  improving  fuel  efficiency — 
including  direct  technology  outlays, 
indirect  costs,  and  normal  profits  on  any 
additional  capital  investments — by 
charging  higher  prices  to  HD  vehicle 
buyers. 

Table  IX-34  reports  aggregate  benefits 
and  costs  to  buyers  and  operators  of 
new  HD  vehicles  for  the  final  program 
using  Method  A.  The  table  reports 
economic  impacts  on  buyers  using  only 
the  7  percent  discount  rate,  since  that 
rate  is  intended  to  represent  the 
opportunity  cost  of  capital  that  HD 
vehicle  buyers  and  users  must  divert 
from  other  investment  opportunities  to 
purchase  more  costly  vehicles.  As  it 
shows,  fuel  savings  and  the  other 
benefits  from  increased  fuel  efficiency — 
savings  from  less  frequent  refueling  and 


benefits  from  additional  truck  use — far 
outweigh  the  higher  costs  to  buyers  of 
new  HD  vehicles.  As  a  consequence, 
buyers,  operators,  and  subsequent 
owners  of  HD  vehicles  subject  to  the 
Phase  2  standards  are  together  projected 
to  experience  large  economic  gains 
under  the  final  program.  It  should  be 
noted  that,  because  the  original  buyers 
may  not  hold  the  vehicles  for  their 
lifetimes,  and  because  those  who  own  or 
operate  the  vehicles  may  not  pay  for  the 
fuel,  these  benefits  and  costs  do  not 
necessarily  represent  benefits  and  costs 
to  identifiable  individuals. 

As  Table  IX-34  shows,  the  agencies 
have  estimated  the  increased  costs  for 
maintenance  of  the  new  technologies 
that  HD  vehicle  manufacturers  will 
employ  to  decrease  fuel  consumption, 
and  these  costs  are  included  together 
with  those  for  purchasing  more  fuel- 
efficient  vehicles.  Manufacturers5  efforts 
to  comply  with  the  Phase  2  standards 
could  also  result  in  changes  to  vehicle 
performance  and  capacity  for  certain 
vehicles.  For  example,  reducing  the 
mass  of  HD  vehicles  in  order  to  improve 
fuel  efficiency  could  be  used  to  improve 
their  load- carry ingcapabi I i ties,  while 
some  engine  technologies  and 
aerodynamic  modifications  could 
reduce  payload  capacity. 


Table  IX-34— MY  2018-2029  Lifetime  Aggregate  Impacts  of  the  Final  Program  on  All  HD  Vehicle  Buyers 

and  Operators  Using  Method  A 

[Billions  of  2013$,  Discounted  at  7%] a 


Baseline  la 

Baseline  1b 

Vehicle  costs . 

16.6 

16.1 

Maintenance  costs  . 

0.9 

0.9 

Total  costs  to  HD  vehicle  buyers  . 

17.5 

17.0 

Fuel  savings b  (valued  at  retail  prices)  . 

97.7 

89.5 

Refueling  benefits  . 

1.7 

1.6 

increased  travel  benefits  . 

3.5 

3.4 

Total  benefits  to  HD  vehicle  buyers/operators  . 

Net  benefits  to  HD  vehicle  buyers/operators c  . 

103 

85.4 

94.5 

77.5 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  X.A.1. 
bFuel  savings  includes  fuel  consumed  during  additional  rebound  driving. 

cNet  benefits  shown  do  not  include  benefits  associated  with  carbon  or  other  co-pollutantemission  reductions,  crash/congestion/noise  impacts, 
energy  security,  etc. 


it  is  also  useful  to  examine  the  cost  of 
purchasing  and  owning  a  new  vehicle 
that  complies  with  the  Phase  2 
standardsand  its  payback  period — the 
point  at  which  cumulative  savings  from 
lower  fuel  expenditures  outpace 
increased  vehicle  costs.  For  example,  a 
new  MY  2027  tractor  is  estimated  to 
cost  roughly  $13,550  more  (on  average, 
or  roughly  13  to  14  percent  of  a  typical 
$100,000  reference  case  tractor)  due  to 


the  addition  of  new  GHG  reducing/fuel 
consumption  improving  technology. 
This  new  technology  will  result  in 
lower  fuel  consumption  and,  therefore, 
reduced  fuel  expenditures.  But  how 
many  months  or  years  will  pass  before 
the  reduced  fuel  expenditures  will 
surpass  the  increased  upfront  costs? 

Table  IX-35  presents  the  discounted 
annual  increased  vehicle  costs  and  fuel 
savings  associated  with  owning  a  new 
MY  2027  HD  pickup  or  van  using  both 


3  percent  and  7  percent  discount  rates. 
Table  IX-36  and  Table  IX-37  show  the 
same  information  for  a  MY  2027 
vocational  vehicle  and  a  tractor/trailer, 
respectively.  These  comparisons 
include  sales  taxes,  excise  taxes  (for 
vocational  and  tractor/trailer)  and 
increased  insurance  expenditures  on  the 
higher  value  vehicles,  as  well  as 
maintenance  costs  throughout  the 
lifetimes  of  affected  vehicles. 
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The  fuel  expenditure  column  uses 
retail  fuel  prices  specific  to  gasoline  and 
diesel  fuel  as  projected  in  AEO2015.932 
This  payback  analysis  does  not  include 
other  impacts,  such  as  reduced  refueling 
events,  the  value  of  driving  potential 
rebound  miles,  or  noise,  congestion  and 
crashes.  We  use  retail  fuel  prices  and 


exclude  these  other  private  and  social 
impacts  because  the  analysis  is  intended 
to  focus  on  those  factors  that  are  most 
important  to  buyers  when  considering  a 
new  vehicle  purchase,  and  to  include 
only  those  factors  that  have  clear  dollar 
impacts  on  HD  vehicle  buyers. 

As  shown,  payback  will  occur  in  the 
3rd  year  of  ownership  for  HD  pickups 


and  vans  (the  first  year  where 
cumulative  net  costs  turn  negative),  in 
the  4th  year  for  vocational  vehicles  and 
early  in  the  2nd  year  for  tractor/ trailers. 
Note  that  each  table  reflects  the  average 
vehicle  and  reflects  proper  weighting  of 
fuel  consumption/costs  (gasoline  vs. 
diesel). 


Table  IX-35— Discounted  Annual  Incremental  Expenditures  for  a  MY  2027  HD  Pickup  or  Van  Using  Method 

B  and  Relative  to  the  Flat  Baseline 

[2013$] a 


Age  in  years 

3%  Discount  rate 

7%  Discount  rate 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

1  . 

¥$1,451 

¥  $4 

$550 

¥$905 

¥$1,424 

¥  $4 

$540 

¥$888 

2  . 

¥25 

¥4 

539 

¥395 

¥24 

¥3 

509 

¥406 

3  . 

¥24 

¥3 

527 

105 

¥21 

¥3 

479 

49 

4  . 

¥22 

¥3 

515 

595 

¥19 

¥3 

451 

477 

5  . 

¥21 

¥3 

492 

1,064 

¥17 

¥3 

415 

872 

6  . 

¥19 

¥3 

469 

1,511 

¥16 

¥2 

381 

1,235 

7  . 

¥  18 

¥3 

446 

1,936 

¥  14 

¥2 

348 

1,567 

8  . 

¥17 

¥2 

423 

2,340 

¥13 

¥2 

318 

1,870 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

b  Includes  new  technology  costs,  insurance  costs  and  sales  taxes. 

c  Maintenance  costs. 

dUses  AEO2015  retail  fuel  prices. 


Table  IX-36— Discounted  Annual  Incremental  Expenditures  for  a  MY  2027  Vocational  Vehicle  Using 

Method  B  and  Relative  to  the  Flat  Baseline 

[2013$] a 


Age  in  years 

3%  Discount  rate 

7%  Discount  rate 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

1  . 

¥$3,147 

¥$25 

$1,022 

¥$2,151 

¥  $3,088 

¥$25 

$1,003 

¥$2,110 

2  . 

¥49 

¥24 

1,004 

¥1,220 

¥46 

¥23 

948 

¥1,231 

3  . 

¥46 

¥24 

987 

¥303 

¥42 

¥21 

898 

¥397 

4  . 

¥43 

¥23 

970 

602 

¥38 

¥20 

849 

394 

5  . 

¥40 

¥21 

909 

1,450 

¥34 

¥  18 

766 

1,109 

6  . 

¥38 

¥19 

850 

2,243 

¥31 

¥15 

689 

1,752 

7  . 

¥35 

¥17 

796 

2,987 

¥27 

¥14 

622 

2,333 

8  . 

¥33 

¥16 

743 

3,681 

¥25 

¥12 

558 

2,854 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

b  includes  new  technology  costs,  insurance  costs,  excise  and  sales  taxes. 

c  Maintenance  costs. 

dUses  AEO2015  retail  fuel  prices. 


Table  IX-37— Discounted  Annual  Incremental  Expenditures  for  a  MY  2027  Tractor/Trailer  Using  Method  B 

and  Relative  to  the  Flat  Baseline 

[2013$] a 


3%  Discount  rate 

7%  Discount  rate 

Age  in  years 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

1  ... 

¥$16,022 

¥$169 

$15,310 

¥$880 

¥$15,719 

¥$166 

$15,021 

¥$864 

2  ... 

¥251 

¥  163 

15,095 

13,801 

¥237 

¥  154 

14,256 

13,002 

3  ... 

¥235 

¥158 

14,872 

28,280 

¥214 

¥144 

13,521 

26,166 

932  U.S.  Energy  information  Administration, 
Annua!  Energy  Outiook  2015;  Report  Number  DOE/ 
EiA-0383(2015),  April  2015. 
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Table  IX-37— Discounted  Annual  Incremental  Expenditures  for  a  MY  2027  Tractor/Trailer  Using  Method  B 

and  Relative  to  the  Flat  Baseline— Continued 

[2013$] a 


3%  Discount  rate 

7%  Discount  rate 

Age  in  years 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

Vehicle b 

Maintc 

Fuel d 

Cumulative 

net 

4  ... 

¥220 

¥  153 

14,637 

42,545 

¥  192 

¥  134 

12,809 

38,649 

5  ... 

¥206 

¥140 

13,683 

55,882 

¥173 

¥118 

11,527 

49,885 

6  ... 

¥192 

¥127 

12,730 

68,292 

¥156 

¥103 

10,323 

59,950 

7  ... 

¥179 

¥  116 

1 1 ,880 

79,878 

¥  140 

¥90 

9,274 

68,993 

8 

¥166 

¥105 

1 1 ,025 

90,630 

¥125 

¥79 

8,285 

77,074 

Notes: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 

b  includes  new  technology  costs,  insurance  costs,  excise  and  sales  taxes. 

c  Maintenance  costs. 

dUses  AEO2015  retail  fuel  prices. 


N.  Safety  Impacts 

(1 )  Summary  of  Supporting  HD  Vehicle 
Safety  Research 

As  discussed  in  the  Notice  of 
Proposed  Rulemaking,  NHTSA  and  EPA 
considered  the  potential  safety  impact 
of  technologies  that  improve  Medium  ¥ 
and  Heavy -Duty  vehicle  fuel  efficiency 
and  GHG  emissions  when  determining 
potential  regulatory  alternatives.  The 
safety  assessment  of  the  technologies  in 
this  rule  was  informed  by  two 
comprehensive  NAS  reports,  an 
extensive  analysis  of  safety  effects  of  HD 
pickups  and  vans  using  estimates  from 
the  DOT  report  on  the  effect  of  mass 
reduction  and  vehicle  size  on  safety, 
and  focused  agency -sponsoredsafety 
testing  and  research.  The  following 
section  provides  a  concise  summary  of 
the  literature  and  work  considered  by 
the  agencies  in  development  of  this  final 
rule. 

(a)  National  Academy  of  Sciences 
Medium  and  Heavy  Duty  Phase  1  and 
Phase  2  Reports 

As  required  by  EISA,  the  National 
Research  Council  has  been  conducting 
continuing  studies  of  the  technologies 
and  approaches  for  reducing  the  fuel 
consumption  of  medium-and  heavy- 
duty  vehicles.  The  first  was  a  report 
issued  in  2010,  “Technologies  and 
Approaches  to  Reducing  the  Fuel 
Consumption  of  Medium-and  Heavy- 
Duty  Vehicles55  (“NAS  Report55).  The 
second  was  a  report  issued  in  2014, 
“Reducing  the  Fuel  Consumption  and 
Greenhouse  Gas  Emissions  of  Medium- 
and  Heavy -Duty  Vehicles,  Phase  Two - 
First  Report55  (“NAS  HD  Phase  2  First 
Report55).  While  the  reports  primarily 
focused  on  reducing  vehicle  fuel 
consumption  and  emissions  through 
technology  application,  and  examined 
potential  regulatory  frameworks,  both 


reports  contain  findings  and 
recommendations  related  to  safety.  In 
developing  this  rule,  the  agencies 
carefully  considered  the  reports5 
findings  related  to  safety. 

In  particular,  NAS  indicated  that  idle 
reduction  strategies  can  also 
accommodate  for  the  safety  of  the  driver 
in  both  hot  and  cold  weather 
conditions.  The  agencies  considered 
this  potential  approach  for  application 
of  idle  reduction  technologies  by 
allowing  for  override  provisions,  as 
defined  in  40  CFR  1037.660(b),  where 
operator  safety  is  a  primary 
consideration.  Override  is  allowed  if  the 
external  ambient  temperature  reaches  a 
level  below  which  or  above  which  the 
cabin  temperature  cannot  be  maintained 
within  reasonable  heat  or  cold  exposure 
threshold  limit  values  for  the  health  and 
safety  of  the  operator  (not  merely 
comfort). 

NAS  also  reported  extensively  on  the 
emergence  of  natural  gas  (NG)  as  a 
viable  fuel  option  for  commercial 
vehicles,  but  alluded  to  the  existence  of 
uncertainties  regarding  its  safety.  The 
committee  found  that  while  the  public 
crash  databases  do  not  contain 
information  on  vehicle  fuel  type,  the 
information,  at  the  time  of  the  report, 
indicates  that  the  crash  -  relatedsafety 
risk  for  NG  storage  on  vehicles  does  not 
appear  to  be  appreciably  different  from 
diesel  fuel  risks.  The  committee  also 
found  that  while  there  are  two  existing 
SAE  -  recommendedpractice  standards 
for  NG- powered  HD  vehicles,  the 
industry  could  benefit  from  best 
practice  directives  to  minimize  crash 
risks  for  NG  fuel  tanks,  such  as  on 
shielding  to  prevent  punctures  during 
crashes.  As  a  final  point,  NAS  stated 
that  manufacturers  and  operators  have  a 
great  incentive  to  prevent  possible  NG 
leakage  from  a  vehicle  fuel  system 
because  it  will  be  a  significant  safety 


concern  and  reduce  vehicle  range.  No 
recommendations  were  made  for 
additional  Federal  safety  regulations  for 
these  vehicles.  In  response,  the  agencies 
reviewed  and  discussed  the  existing  NG 
vehicle  standards  and  best  practices 
cited  by  NAS  in  Section  XI  of  the 
NPRM. 

In  the  NAS  Committee’s  Phase  1 
report,  the  Committee  indicated  that 
aerodynamic  fairings  detaching  from 
trucks  on  the  road  could  be  a  potential 
safety  issue.  However,  the  Phase  2 
interim  report  stated  that  “Anecdotal 
information  gained  during  the 
observations  of  on  -  roadtrai  lers 
indicates  a  few  skirts  badly  damaged  or 
missing  from  one  side.  The  skirt 
manufacturers  report  no  safety  concerns 
(such  as  side  skirts  falling  off)  and  little 
maintenance  needed.55 

The  NAS  report  also  identified  the 
link  between  tire  inflation  and 
condition  and  vehicle  stopping  distance 
and  handling,  which  impacts  overall 
safety.  The  committee  found  that  tire 
pressure  monitoring  systems  and 
automatic  tire  inflation  systems  are 
being  adopted  by  fleets  at  an  increasing 
rate.  However,  the  committee  noted  that 
there  are  no  standards  for  performance, 
display,  and  system  validation.  The 
committee  recommended  that  NHTSA 
issue  a  white  paper  on  the  minimum 
performance  of  tire  pressure  systems 
from  a  safety  perspective. 

The  agencies  considered  the  safety 
findings  in  both  NAS  reports  in 
developing  this  rule  and  conducted 
additional  research  on  safety  to  further 
examine  information  and  findings  of  the 
reports. 

(b)  DOT  CAFE  Model  Heavy-Duty 
Pickup  and  Van  Safety  Analysis 

This  analysis  considered  the  potential 
crash  safety  effects  on  the  technologies 
manufacturers  may  apply  to  HD  pickups 
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and  vans  to  meet  each  of  the  regulatory 
alternatives  evaluated  in  the  NPRM. 
NHTSA  research  has  shown  that  vehicle 
mass  reduction  affects  overall  societal 
fatalities  associated  with  crashes  and, 
most  relevant  to  this  rule,  that  mass 
reduction  in  heavier  light-and  medium  - 
duty  vehicles  has  an  overall  beneficial 
effect  on  societal  fatalities.  Reducing  the 
mass  of  a  heavier  vehicle  involved  in  a 
multiple  vehicle  crash  reduces  the 
likelihood  of  fatalities  among  the 
occupants  of  the  other  vehicle(s).  In 
addition  to  the  effects  of  mass 
reduction,  the  analysis  anticipates  that 
these  standards,  by  reducing  the  cost  of 
driving  HD  pickups  and  vans,  will  lead 
to  increased  travel  by  these  vehicles 
and,  therefore,  more  crashes  involving 
these  vehicles.  Both  the  Method  A  and 
B  analyses,  both  of  which  are  included 
in  the  NPRM  and  are  part  of  this  final 
rulemaking,  consider  overall  impacts 
from  both  of  these  factors,  using  a 
methodology  similar  to  NHTSA ’s 
analyses  for  the  MYs  2017-2025  CAFE 
and  GHG  emission  standards. 

The  Method  A  analysis  included 
estimates  of  the  extent  to  which  HD 
pickups  and  vans  produced  during  MYs 
2014-2030  may  be  involved  in  fatal 
crashes,  considering  the  mass,  survival, 
and  mileage  accumulation  of  these 
vehicles,  taking  into  account  changes  in 
mass  and  mileage  accumulation  under 
each  regulatory  alternative.  These 
calculations  make  use  of  the  same 
coefficients  applied  to  light  trucks  in  the 
MYs  2017-2025  CAFE  rulemaking 
analysis.  As  discussed  above,  vehicle 
miles  traveled  may  increase  due  to  the 
fuel  economy  rebound  effect,  resulting 
from  improvements  in  vehicle  fuel 
efficiency  and  cost  of  fuel,  as  well  as  the 
assumed  future  growth  in  average 
vehicle  use.  Increases  in  total  lifetime 
mileage  increase  exposure  to  vehicle 
crashes,  including  those  that  result  in 
fatalities.  Consequently,  the  modeling 
system  computes  total  fatalities 
attributed  to  vehicle  use  for  vehicles  of 
a  given  model  year  based  on  safety  class 
and  weight  threshold.  These 
calculations  also  include  a  term  that 
accounts  for  the  fact  that  some  of  the 
vehicles  involved  in  future  crashes  will 
comply  with  more  stringent  safety 
standards  than  those  involved  in  past 
crashes  upon  which  the  base  rates  of 
involvement  in  fatal  crashes  were 
estimated.  Since  the  use  of  mass 
reducing  technology  is  present  within 
the  model,  safety  impacts  may  also  be 
observed  whenever  a  vehicle’s  base 
weight  decreases.  Thus,  in  addition  to 
computing  total  fatalities  related  to 
vehicle  use,  the  modeling  system  also 


estimates  changes  in  fatalities  due  to 
reduction  in  a  vehicle’s  curb  weight. 

The  total  fatalities  attributed  to 
vehicle  use  and  vehicle  weight  change 
for  vehicles  of  a  given  model  year  are 
then  summed.  Lastly,  total  fatalities 
occurring  within  the  industry  in  a  given 
model  year  are  accumulated  across  all 
vehicles,  in  addition  to  using  inputs  to 
estimate  the  future  involvement  of 
modeled  vehicles  in  crashes  involving 
fatalities,  the  model  also  applies  inputs 
defining  other  crash -relatedexternali  ties 
estimated  on  a  dollar  per  mile  basis.  For 
vehicles  above  4,594  lbs — i.e.,  the 
majority  of  the  HD  pickup  and  van 
fleet — mass  reduction  is  estimated  to 
reduce  the  net  incidence  of  highway 
fatalities  by  0.34  percent  per  100  lbs  of 
removed  curb  weight.  For  the  few  HD 
pickups  and  vans  below  4,594  lbs,  mass 
reduction  is  estimated  to  increase  the 
net  incidence  of  highway  fatalities  by 
0.52  percent  per  100  lbs.  The  overall 
effect  of  mass  reduction  in  the  segment 
is  estimated  to  reduce  the  incidence  of 
highway  fatalitiesas  there  are  more  HD 
pickups  and  vans  above  4,594  lbs  than 
below.  The  projected  increase  in  vehicle 
miles  traveled,  due  to  the  fuel  economy 
rebound  effect,  also  potentially 
increases  exposure  to  vehicle  crashes 
and  offsets  these  reductions. 

(c)  Volpe  Research  on  MD/HD  Fuel 
Efficiency  Technologies 

The  2010  National  Research  Council 
report  “Technologies  and  Approaches  to 
Reducing  the  Fuel  Consumption  of 
Medium-and  Heavy- DutyVehicles” 
recommended  that  NHTSA  perform  a 
thorough  safety  analysis  to  identify  and 
evaluate  potential  safety  issues  with  fuel 
efficiency- improvingtechnologies.  The 
Department  of  Transportation  Volpe 
Center’s  2015  report  titled  “Review  and 
Analysis  of  Potential  Safety  Impacts  and 
Regulatory  Barriers  to  Fuel  Efficiency 
Technologies  and  Alternative  Fuels  in 
Medium-and  Heavy- DutyVehicles” 
summarizes  research  and  analysis 
findings  on  potential  safety  issues 
associated  with  both  the  diverse 
alternative  fuels  (natural  gas-CNGand 
LNG,  propane,  biodiesel,  and  power 
train  electrification),  and  the  specific  FE 
technologies  recently  adopted  by  the 
MD/HDV  fleets.933  These  include 
Intelligent  Transportation  Systems  (ITS) 
and  telematics,  speed  limiters,  idle 
reduction  devices,  tire  technologies 
(single- widet ires,  and  tire  pressure 


933  Brecher,  A,,  Epstein,  A.  K.,  &  Breck,  A.  (2015, 
June).  Review  and  analysis  of  potential  safety 
impacts  of  and  regulatory  barriers  to  fuel  efficiency 
technologies  and  alternative  fuels  in  medium-and 
heavy- dutyvehicles.  (Report  No.  DOT  HS  812  159). 
Washington,  DC:  National  Highway  Traffic  Safety 
Administration. 


monitoring  systems- TPMSand 
Automated  Tire  Inflation  Systems - 
ATIS),  aerodynamic  components, 
vehicle  light- weightingmaterials,  and 
Long  Combination  Vehicles  (LCVs). 

Chapter  1  provides  an  overview  of  the 
study’s  rationale,  background,  and  key 
objective,  namely,  to  identify  the 
technical  and  operational/behavioral 
safety  benefits  and  disbenefits  of  MD/ 
HDVs  equipped  with  FE  technologies 
and  using  emerging  alternative  fuels 
(AFs).  Recent  MD/HDV  national  fleet 
crash  safety  statistical  averages  are  also 
provided  for  context,  although  no 
information  exists  in  crash  reports 
relating  to  specific  vehicle  FE 
technologies  and  fuels.  (NHTSA/FARS 
and  FMCSA/CSA  databases  do  not 
include  detailed  information  on  vehicle 
fuel  economy  technologies,  since  the 
state  crash  report  forms  are  not  coded 
down  to  an  individual  fuel  economy 
technology  level). 

Chapters  2  and  3  are  organized  by 
c  I  usters  of  fu  net  ional  I  y  -  relatedFE 
technologies  for  vehicles  and  trailers 
(e.g.,  tire  systems,  ITS,  light -weighting 
materials,  and  aerodynamic  systems) 
and  alternative  fuels,  which  are 
described  and  their  respective 
associated  potential  safety  issues  are 
discussed.  Chapter  2  summarizes  the 
findings  from  a  comprehensive  review 
of  available  technical  and  trade 
literature  and  Internet  sources  regarding 
the  benefits,  potential  safety  hazards, 
and  the  applicable  safety  regulations 
and  standards  for  deployed  FE 
technologies  and  alternative  fuels. 
Chapter  2  safety  -  relevantfuel  -specific 
findings  include; 

•  Both  CNG-and  LNG-powered 
vehicles  present  potential  hazards,  and 
call  for  well-knownengineering  and 
process  controls  to  assure  safe 
operability  and  crashworthiness. 
However,  based  on  the  reported 
incident  rates  of  NGVs  and  the 
experiences  of  adopting  fleets,  it 
appears  that  NGVs  can  be  operated  at 
least  as  safely  as  diesel  MD/HDVs. 

•  There  are  no  safety 
contraindications  to  the  large  scale  fleet 
adoption  of  CNG  or  LNG  fueled  heavy 
duty  trucks  and  buses,  and  there  is 
ample  experience  with  the  safe 
operation  of  large  public  transit  fleets. 
Voluntary  industry  standards  and  best 
practices  suffice  for  safety  assurance, 
though  improved  training  of  CMV 
operators  and  maintenance  staff  in 
natural  gas  safety  of  equipment  and 
operating  procedures  is  needed. 

•  Observing  CNG  and  LNG  fuel 
system  and  maintenance  facility 
standards,  coupled  with  sound  design, 
manufacture,  and  inspection  of  natural 
gas  storage  tanks  will  further  reduce  the 
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potential  for  leaks,  tank  ruptures,  fires, 
and  explosions. 

•  Biodiesel  blends  used  as  drop-in 
fuels  have  presented  some  operational 
safety  concerns  dependent  on  blending 
fraction,  such  as  material  compatibility, 
bio-foulingsludge  accumulation,  or 
cold -weathergel ling.  However,  best 
practices  for  biodiesel  storage,  and 
improved  gaskets  and  seals  that  are 
biodiesel  resistant,  combined  with 
regular  maintenance  and  leak  inspection 
schedules  for  the  fuel  lines  and 
components  enable  the  safe  use  of 
biodiesel  in  newer  MD/HDVs. 

•  Propane  (LPG,  or  autogas)  presents 
well -known hazards  including  ignition 
(due  to  leaks  or  crash)  that  are 
preventable  by  using  Overfill  Prevention 
Devices  (OPDs),  which  supplement  the 
automaticstop-filisystem  on  the  fueling 
station  side,  and  pressure  release 
devices  (PRDs).  Established  best 
practices  and  safety  codes  (e.g.,  NFPA) 
have  proven  that  propane  fueled  MD/ 

HD  Vs  can  be  as  operationally  safe  as  the 
conventionally  -  fueledcounterparts. 

•  As  the  market  penetration  of  hybrid 
and  electric  drivetrain  accelerates,  and 
as  the  capacity  and  reliability  of  lithium 
ion  batteries  used  in  Rechargeable 
Energy  Storage  Systems  (RESS) 
improve,  associated  potential  safety 
hazards  (e.g.,  electrocution  from 
stranded  energy,  thermal  runaway 
leading  to  battery  fire)  have  become  well 
understood,  preventable,  and 
manageable.  Existing  and  emerging 
industry  technical  and  safety  voluntary 
standards,  applicable  NHTSA 
regulations  and  guidance,  and  the 
growing  experience  with  the  operation 
of  hybrid  and  electric  MD/HDVs  will 
enable  the  safe  operation  and  large-scale 
adoption  of  safer  and  more  efficient 
power- trainelectrification  technologies. 

The  safety  findings  from  literature 
review  pertaining  to  the  specific  FE 
technologies  implemented  to  date  in  the 
MD/HDV  fleet  include: 

•  Telematics — integrating  on-board 
sensors,  video,  and  audio  alerts  for  MD/ 
HDV  drivers — offer  potential 
improvements  in  both  driver  safety 
performance  and  fuel  efficiency.  Both 
camera  and  non  -camerabased 
telematics  setups  are  currently 
integrated  with  available  crash 
avoidance  systems  (such  as  ESC,  RSC, 
LDWS,  etc.)  and  appear  to  be  well 
accepted  by  MD/HDV  fleet  drivers. 

•  Both  experience  abroad  and  the 
cited  US  studies  of  trucks  equipped 
with  active  speed  limiters  indicated  a 
safety  benefit,  as  measured  by  up  to  50 
percent  reduced  crash  rates,  in  addition 
to  fuel  savings  and  other  benefits,  with 
good  CMV  driver  acceptance.  Any 
negative  aspects  were  small  and 


avoidable  if  all  the  speed  limitation 
devices  were  set  to  the  same  speed,  so 
there  will  be  less  need  for  overtaking  at 
highway  speeds. 

•  No  literature  reports  of  adverse 
safety  impacts  were  found  regarding 
implementation  of  on -boardidle- 
reduction  technologies  in  MD/HDVs 
(such  as  automatic  start- stop,  direct- 
fired  heaters,  and  APUs). 

•  There  was  no  clear  consensus  from 
the  literature  regarding  the  relative 
crash  rates  and  highway  safety  impacts 
of  LCVs,  due  to  lack  of  sufficient  data 
and  controls  and  inconsistent  study 
methodologies.  Recent  safety 
evaluations  of  LCVs  and  ongoing  MAP- 
21  mandated  studies  will  clarify  and 
quantify  this  issue. 

•  Tire  technologies  for  FE  (including 
ATIS,  TPMS,  LRRand  single- widet ires) 
literature  raised  potential  safety 
concerns  regarding  lower  stability  or 
loss  of  control,  e.g .,  when  tire  pressure 
is  uneven  or  a  single  wide  tire  blows  out 
on  the  highway.  However,  systems  such 
as  automated  tire  monitoring  systems 
and  stability  enhancing  electronic 
systems  (ABS,  ESC,  and  RSC)  may 
compensate  and  mitigate  any  adverse 
safety  impacts. 

•  Aerodynamic  technologies  that 
offer  significant  fuel  savings  have  raised 
potential  concerns  about  vehicle 
damage  or  injury  in  case  of  detached 
fairings  or  skirts,  although  there  were  no 
documented  incidents  of  this  type  in  the 
literature. 

•  Some  light  weighting  materials  may 
pose  some  fire  safety  and 
crashworthiness  hazards,  depending  on 
their  performance  in  structural  or  other 
vehicle  subsystem  applications  (chassis, 
powertrain,  and  crash  box  or  safety 
cage).  Some  composites  (fiberglass, 
plastics,  CFRC,  foams)  may  become 
brittle  on  impact  or  due  to  weathering 
from  UV  exposure  or  extreme  cold. 
Industry  has  developed  advanced,  high 
performance  lightweight  material 
options  tailored  to  their  automotive 
applications,  e.g.,  thermoplastics 
resistant  to  UV  and  weathering.  No 
examples  of  such  lightweight  material 
failures  on  MD/HDVs  were  identified  in 
the  literature. 

Chapter  3  provides  complementary 
inputs  on  the  potential  safety  issues 
associated  with  FE  technologies  and 
alternative  fuels  obtained  from  Subject 
Matter  Experts  (SMEs).  The  broad  cross- 
section  of  SMEs  consulted  had 
experience  with  the  operation  of 
“green”  truck  and  bus  fleets,  were 
Federal  program  managers,  or  were 
industry  developers  of  FE  systems  for 
MD/HDVs.  Safety  concerns  raised  by  the 
SMEs  can  be  prevented  or  mitigated  by 
complying  with  applicable  regulations 


and  safety  standardsand  best  practices, 
and  are  being  addressed  by  evolving 
technologies,  such  as  electronic 
collision  prevention  devices.  Although 
SMEs  raised  some  safety  concerns,  their 
experience  indicates  that  system-or 
fuel- spec ifichazards  can  be  prevented 
or  mitigated  by  observing  applicable 
industry  standards,  and  by  training 
managers,  operators  and  maintenance 
staff  in  safety  best  practices.  Specific 
safety  concerns  raised  by  SMEs  based 
on  their  experience  included: 

•  Alternative  fuels  did  not  raise  major 
safety  concerns,  but  generally  required 
better  education  and  training  of  staff 
and  operators.  There  was  a  concern 
expressed  regarding  high  pressure  (4000 
psi)  CNG  cylinders  that  could 
potentially  explode  in  a  crash  scenario 
or  if  otherwise  ruptured.  However,  aging 
CNG  fuel  tank  safety  can  be  assured  by 
enforcing  regulations  such  as  FMVSS 
No.  304,  and  by  periodic  inspection  and 
end -of- lifedisposal  and  replacement.  A 
propane  truck  fleet  manager  stated  that 
the  fuel  was  as  safe  as  or  safer  than 
gasoline,  and  reported  no  safety  issues 
with  the  company’s  propane,  nor  with 
hybrid  gasoline-electrictrucks.  OEMs  of 
drivetrain  hybridization  and 
electrification  systems,  including 
advanced  Lithium  ion  batteries  for 
RESS,  indicated  that  they  undergo 
multiple  safety  tests  and  are  designed 
with  fail  -safesfor  various  misuse  and 
abuse  scenarios.  Integration  of  hybrid 
components  downstream  by 
bodybuilders  in  retrofits,  as  opposed  to 
new  vehicles,  was  deemed  a  potential 
safety  risk.  Another  potential  safety 
concern  raised  was  the  uncertain  battery 
lifetime  due  to  variability  of  climate, 
duty -cycles, and  aging.  Without  state -of- 
charge  indicators,  this  could 
conceivably  leave  vehicles 
underpowered  or  stranded  if  the  battery 
degrades  and  is  not  serviced  or  replaced 
in  a  timely  manner. 

•  ITS  and  telematics  raised  no  safety 
concerns;  on  the  contrary,  fleet 
managers  stated  that  “efficient  drivers 
are  safer  drivers.”  Monitoring  and 
recording  of  driver  behavior,  combined 
with  coaching,  appeared  to  reduce 
distracted  and  aggressive  driving  and 
provided  significant  FEand  safety 
benefits. 

•  A  wide-basesingle  tire  safety 
concern  was  the  decrease  in  tire 
redundancy  in  case  of  a  tire  blowout  at 
highway  speeds.  For  LRRs,  a  concern 
was  that  they  could  negatively  affect 
truck  stopping  distance  and  stability 
control. 

•  A  speed  -  limitersafety  concern  was 
related  to  scenarios  when  such  trucks 
pass  other  vehicles  on  the  highway 
instead  of  staying  in  the  right -handiane 
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behind  other  vehicles.  By  combining 
speed  limiters  with  driver  training 
programs,  overall  truck  safety  could 
actually  improve,  as  shown  by 
international  practice. 

•  Aerodynamic  systems’ safety 
performance  to  date  was  satisfactory, 
with  no  instances  of  on -roaddetaching. 
However,  covering  underside  or  other 
components  with  aerodynamic  fairings 
can  make  them  harder  to  inspect,  such 
as  worn  lugs,  CNG  relief  valve  shrouds, 
wheel  covers,  and  certain  fairings. 
Drivers  and  inspectors  need  to  be  able 
to  see  through  wheel  covers  and  to  be 
able  to  access  lug  nuts  through  them. 
These  covers  must  also  be  durable  to 
withstand  frequent  road  abuse. 

•  For  lightweighting  materials,  the 
safety  concern  raised  was  lower 
crashworthiness  (debonding  or  brittle 
fracture  on  impact)  and  the  potential  for 
decreased  survivability  in  vehicle  fires 
depending  on  the  specific  material 
choice  and  its  application. 

The  key  finding  from  the  literature 
review  and  SME  interviews  is  that  there 
appear  to  be  no  major  safety  hazards 
preventing  the  adoption  of  FE 
technologies,  or  the  increased  use  of 
alternative  fuels  and  vehicle 
electrification.  In  view  of  the  scarcity  of 
hard  data  currently  available  on  actual 
highway  crashes  that  can  be  directly  or 
causally  attributed  to  adoption  of  FE 
technologies  and/or  alternative  fuels  by 
MD/HDVs,  and  the  limited  experience 
with  commercial  truck  and  transit  bus 
fleets  operations  equipped  with  these 
technologies,  it  was  not  possible  to 
perform  a  quantitative,  probabilistic  risk 
assessment,  or  even  a  semi  -  quantitative 
preliminary  hazard  analysis  (PH A). 
Chapter  4  employs  a  deterministic 
scenario- based  hazard  analysis  of 
potential  crash  or  other  safety  concerns 
identified  from  the  literature  review  or 
raised  by  subject  matter  experts  (SMEs) 
interviewed  (e.g.,  interfaces  with 
charging  or  refueling  infrastructure).  For 
each  specific  hazard  scenario  discussed, 
the  recommended  prevention  or 
mitigation  options,  including 
compliance  with  applicable  NHTSA  or 
FMCSA  regulations,  and  voluntary 
industry  standards  and  best  practices 
are  identified,  along  with  FE  technology 
or  fuel -specif icoperator  training.  SMEs 
safety  concerns  identified  in  Sec  3.3 
were  complemented  with  actual 
incidents,  and  developed  into  the 
hazard  scenarios  analyzed  in  Chapter  4. 

The  scenario- baseddeterministic 
hazard  analysis  reflected  not  only  the 
literature  findings  and  SMEs’  safety 
concerns,  but  also  real  truck  or  bus 
mishaps  that  have  occurred  in  the  past. 
Key  hazard  analysisscenarios  included: 
CNG-fueledtruck  and  bus  vehicle  fires 


or  explosions  due  to  tank  rupture,  when 
pressurized  fuel  tanks  were  degraded 
due  to  aging  or  when  PRDs  failed;  LNG 
truck  crashes  leading  to  fires,  or  LNG 
refueling- relatedmishaps;  the 
flammability  or  brittle  fracture  issues 
related  to  light  weighting  materials  in 
crashes;  reduced  safety  performance  for 
either  LRRor  wide- baset ires;  highway 
pile- upsw hen  LCVs  attempt  to  passat 
highway  speeds;  aerodynamic 
components  detaching  while  the  vehicle 
traveled  on  a  busy  highway  or  urban 
roadway;  and  fires  resulting  in 
overheated  lithium  ion  batteries  in 
electric  or  hybrid  buses.  These 
hypothetical  worst  case  scenarios 
appear  to  be  preventable  or  able  to  be 
mitigated  by  observing  safety 
regulations  and  voluntary  standards,  or 
with  engineering  and  operational  best 
practices. 

Chapter  5  reviews  and  discusses  the 
existing  federal  and  state  regulatory 
framework  for  safely  operating  MD/ 
HDVs  equipped  with  FE  technologies  or 
powered  by  alternative  fuels.  The 
review  identifies  potential  regulatory 
barriers  to  their  large-scaledeployment 
in  the  national  fleet  that  could  delay 
achievement  of  desired  fuel 
consumption  and  environmental 
benefits,  while  ensuring  equal  or  better 
safety  performance. 

Chapter  6  summarizes  the  major 
findings  and  recommendations  of  this 
preliminary  safety  analysis  of  fuel 
efficiency  technologies  and  alternative 
fuels  adopted  by  MD/HDVs.  The 
scenario -based  hazard  analysis,  based 
on  the  literature  review  and  experts’ 
inputs,  indicates  that  MD/HDVs 
equipped  with  advanced  FE 
technologies  and/or  using  alternative 
fuels  have  manageable  potentially 
adverse  safety  impacts.  The  findings 
suggest  that  the  potential  safety  hazards 
identified  during  operation, 
maintenance,  and  crash  scenarios  can  be 
prevented  or  mitigated  by  complying 
with  safety  regulations  and  voluntary 
standards  and  industry  best  practices. 
The  study  also  did  not  identify  any 
major  regulatory  barriers  to  rapid 
adoption  of  FE  technologies  and 
alternative  fuels  by  the  MD/HDV  fleet. 

(d)  Oak  Ridge  National  Laboratory 
(ORNL)  Research  on  Low  Rolling 
Resistance  Truck  Tires 

DOT’S  Federal  Motor  Carrier  Safety 
Administration  and  NHTSA  sponsored 
a  test  program  conducted  by  Oak  Ridge 
National  Laboratory  to  explore  the 
effects  of  tire  rolling  resistance  levels  on 
Class  8  tractor- trailerstopping  distance 
performance  over  a  range  of  loading  and 
surface  conditions.  The  objective  was  to 
determine  whether  a  relationship  exists 


between  tire  rolling  resistance  and 
stopping  distance  for  vehicles  of  this 
type.  The  overall  results  of  this  research 
suggest  that  tire  rolling  resistance  is  not 
a  reliable  indicator  of  Class  8  tractor - 
trailer  stopping  distance. 

The  correlation  coefficients  (R2 
values)  for  linear  regressions  of  wet  and 
dry  stopping  distance  versus  overall 
vehicle  rolling  resistance  values  did  not 
meet  the  minimum  threshold  for 
statistical  significance  for  any  of  the  test 
conditions.  Correlation  between  CRR 
and  stopping  distance  was  found  to  be 
negligible  for  the  dry  tests  for  both 
loading  conditions.  While  correlation 
was  higher  for  the  wet  testing  (showing 
a  slight  trend  in  which  lower  CRRs 
correspond  to  longer  stopping 
distances),  it  still  did  not  meet  the 
minimum  threshold  for  statistical 
significance.  In  terms  of  compliance 
with  Federal  safety  standards,  it  was 
found  that  the  stopping  distance 
performance  of  the  vehicle  with  the  four 
tire  sets  studied  in  this  research  (with 
estimated  tractor  CRRs  which  varied  by 
33  percent),  were  well  under  the 
FMVSS  No.  121  stopping  distance 
requirements. 

(e)  Additional  Safety  Considerations 

The  agencies  considered  the  Organic 
Rankine  Cycle  waste  heat  recovery 
(WHR)asa  fuel  saving  technology  in  the 
rulemaking  timeframe.  The  basic 
approach  of  these  systems  is  to  use 
engine  waste  heat  from  multiple  sources 
to  evaporate  a  working  fluid  through  a 
heat  exchanger,  which  is  then  passed 
through  a  turbine  or  equivalent 
expander  to  create  mechanical  or 
electrical  power.  The  working  fluid  is 
then  condensed  as  it  passes  through  a 
heat  exchanger  and  returns  to  back  to 
the  fluid  tank,  and  pulled  back  to  the 
flow  circuit  through  a  pump  to  continue 
the  cycle. 

Despite  the  promising  performance  of 
pre-  prototy peW HR  systems, 
manufacturers  have  not  yet  arrived  at  a 
consensus  on  which  working  fiuid(s)  to 
be  used  in  WHR  systems  to  balance 
concerns  regarding  performance,  global 
warming  potential  (GWP),  and  safety. 
Working  fluids  have  a  high  GWP 
(conventional  refrigerant),  are  expensive 
(low  GWP  refrigerant),  are  hazardous 
(such  as  ammonia,  etc.),  are  flammable 
(ethanol /methanol),  or  can  freeze 
(water).  One  challenge  is  determining 
how  to  seal  the  working  fluid  properly 
under  the  vacuum  condition  and  high 
temperatures  to  avoid  safety  issues  for 
flammable/hazardous  working  fluids. 
Because  of  these  challenges,  choosing  a 
working  fluid  will  bean  important 
factor  for  system  safety,  efficiency,  and 
overall  production  viability. 
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The  agencies  believe  manufacturers 
will  require  additional  time  and 
development  effort  to  assure  that  a 
working  fluid  that  is  both  appropriate, 
given  the  noted  challenges,  and  has  a 
low  GWP  for  use  in  waste  heat  recovery 
systems.  Based  on  this  and  other  factors, 
the  analysis  used  for  both  the  proposed 
Preferred  Alternative  and  for  this  final 
rule  assumes  that  WHRwili  not  achieve 
a  significant  market  penetration  for 
diesel  tractor  engines  (i.e.,  greater  than 
5  percent)  until  2027,  which  will 
provide  time  for  these  considerations  to 
be  addressed.  The  agencies  assume  no 
use  of  this  technology  in  the  HD 
pickups  and  vans  and  vocational 
vehicle  segments. 

(2)  Safety  Related  Comments  to  the 
NPRM 

The  agencies  received  safety  related 
comments  to  the  NPRM  focused  on  the 
vehicle  and  operator  safety  benefits  of 
central  tire  inflation  systems,  potential 
safety  and  traction  impacts  of  low 
rolling  resistance  tires,  and 
recommendations  that  NHTSA  continue 
evaluations  of  potential  safety  impacts 
of  fuel  saving  technologies. 

AIR  CTI,  Inc.,  a  supplier  of  central  tire 
inflation  systems,  highlighted  the  safety 
benefits  to  both  vehicle  operation  and 
the  operators  themselves  through  proper 
tire  pressure  management.  More 
specifically,  the  proper  tire  inflation 
levels  for  the  load  being  carried 
contributes  to  both  proper  handing  for 
road  conditions  and  reducing  irregular 
road  surface  vibration  from  being 
transmission  to  vehicle  component  and, 
ultimately,  the  vehicle  operator,  where 
there  may  be  potential  health 
implications  over  prolonged  exposure. 

The  agencies  appreciate  the 
additional  points  provided  by  AIR  CTI 
in  terms  of  not  only  the  potential  fuel 
efficiency  benefits  of  central  tire 
inflation  systems  but  the  potential 
equipment  longevity  benefits,  vehicle 
dynamic  impacts,  and  the  potential  to 
reduce  driver  fatigue  and  injury  through 
proper  tire  inflation  for  the  load  being 
carried. 

The  American  Trucking  Associations 
(ATA)  commented  on  the  potential 
impact  of  Low  Rolling  Resistance  Tires 
by  indicating  that,  “The  safety  effects  of 
LRRTsare  not  totally  understood.  While 
the“.  .  .  agencies  analysis  indicate  that 
this  proposal  should  have  no  adverse 
impact  on  vehicle  or  engine  safety,55 
ATA  remains  leery  of  potential 
unintended  consequences  resulting 
from  new  generation  tires  that  have  yet 
to  be  developed.  This  especially  holds 
true  in  terms  of  overall  truck  braking 
distances.55  The  Owner -Operator 
Independent  Drivers  Association 


(OOIDA) similarly  commented  on 
LRRTs  and  their  ability  to  meet  the 
tractions  needs  in  mountainous  regions. 

The  agencies  continue  to  stand 
behind  the  low  rolling  resistance  tire 
research  conducted  to  date,  which 
includes  the  study  mentioned  in  the 
previous  section,  along  with  any 
research  supporting  the  development, 
and  maintenance,  of  FMVSS  No.  121. 
The  agencies  agree,  though,  that 
continuing  research  will  be  important  as 
new  tire  technologies  enter  the 
marketplace,  and  like  the  extensive 
rolling  resistance  testing  conducting  to 
support  the  Phase  1  regulation  and,  in 
part,  this  final  rule,  the  agencies  will 
continue  to  monitor  developments  in 
the  tire  supply  marketplace  through  the 
EPA  Smartway  program  and  other, 
potential,  research.  NHTSA  notes  that 
FMVSS  No.  121  will  continue  to  play  a 
role  in  ensuring  the  safety  of  both 
current  and  future  tire  technologies. 

The  ATA  also  expressed  support  for 
the  NHTSA  study  mentioned  in  the 
previous  section,  Review  and  Analysis 
of  Potential  Safety  Impacts  of  and 
Regulatory  Barriers  to  Fuel  Efficiency 
Technologies  and  Alternative  Fuels  in 
Medium -and  Heavy -DutyVeh ides. 

More  specifically,  ATA  requested  that 
DOT/NHTSA  and  the  DOT  Volpe  Center 
continue  “to  assess  and  evaluate 
potential  safety  impacts  that  may  be 
attributed  to  the  use  of  fuel  efficiency 
devices.55  The  agencies  appreciate 
ATA’s support  and  acknowledge  of  this 
comprehensive,  peer-reviewed 
assessment  and  we  look  forward  to 
continuing  this  work  to  as  the  need 
arises. 

(3)  The  Agencies5  Assessment  of 
Potential  Safety  impacts 

NHTSA  and  EPA  considered  the 
potential  safety  impact  of  technologies 
that  improve  MDHD  vehicle  fuel 
efficiency  and  GHG  emissions  as  part  of 
the  assessment  of  regulatory  alternatives 
and  selection  of  the  final  regulatory 
approach.  The  safety  assessment  of  the 
technologies  in  this  final  rule  was 
informed  by  two  NAS  reports,  an 
analysis  of  safety  effects  of  HD  pickups 
and  vans  using  estimates  from  the  DOT 
report  on  the  effect  of  mass  reduction 
and  vehicle  size  on  safety,  and  agency - 
sponsored  safety  testing  and  research. 
The  agencies  considered  safety  from  the 
perspective  of  both  direct  effects  and 
indirect  effects. 

in  terms  of  direct  effects  on  vehicle 
safety,  research  from  NAS  and  Volpe, 
and  direct  testing  of  technologies  like 
the  ORNL  tire  work,  indicate  that  there 
are  no  major  safety  hazards  associated 
with  the  adoption  of  technologies  that 
improve  MDHD  vehicle  fuel  efficiency 


and  GHG  emissions  or  the  increased  use 
of  alternative  fuels  and  vehicle 
electrification.  The  findings  suggest  that 
the  potential  safety  hazards  identified 
during  operation,  maintenance,  and 
crash  scenarios  can  be  prevented  or 
mitigated  by  complying  with  safety 
regulations,  voluntary  standards,  and 
industry  best  practices.  Tire  testing 
showed  tire  rolling  resistance  did  not 
impact  of  Class  8  tractor- trailerstopping 
distance  for  the  tires  tested.  For  HD 
pickup  and  vans,  mass  reduction  is 
anticipated  to  reduce  the  net  incidence 
of  highway  fatalities,  because  of  the 
beneficial  effects  of  mass  reduction  in 
the  majority  of  HD  pickup  and  vans 
which  weigh  more  than  4,594  lbs.  Taken 
together,  these  studies  suggest  that  the 
fuel  efficiency  improving  technologies 
assessed  in  the  studies  can  be 
implemented  with  no  degradation  in 
overall  safety. 

However,  analysis  anticipates  that  the 
indirect  effect  of  these  standards,  by 
reducing  the  operating  costs,  will  lead 
to  increased  travel  by  tractor- trailersand 
HD  pickups  and  vans  and,  therefore, 
more  crashes  involving  these  vehicles. 

X.  Analysis  of  the  Alternatives 

As  discussed  in  the  NPRM  and 
throughout  this  Preamble,  in  developing 
this  program,  the  agencies  considered  a 
number  of  regulatory  alternatives  that 
could  result  in  potentially  fewer  or 
greater  GHG  emission  and  fuel 
consumption  reductions  than  the  Phase 
2  program  we  are  adopting.  This  section 
summarizes  the  alternatives  we 
considered  and  presents  estimates  of  the 
C02  reductions  and  fuel  savings 
associated  with  them.  Although  some  of 
the  alternatives  considered  for  the  FRM 
are  identical  to  alternatives  considered 
for  the  NPRM,  the  preferred  alternative 
(i.e.  the  final  rule)  is  actually  more 
stringent  than  the  preferred  alternative 
that  was  proposed,  and  includes  some 
elements  of  the  NPRM5s  Alternative  4. 

In  developing  alternatives,  both 
agencies  must  consider  a  range  of 
stringency.  NHTSA  must  consider 
EISA’s  requirement  for  the  MD/HD  fuel 
efficiency  program.  In  particular,  49 
U.S.C.  32902(k)(2)  and  (3)  contain  the 
following  three  requirements  specific  to 
the  MD/HD  vehicle  fuel  efficiency 
improvement  program:  (1 )  The  program 
must  be  “designed  to  achieve  the 
maximum  feasible  improvement;55  (2) 
the  various  required  aspects  of  the 
program  must  be  appropriate,  cost- 
effective,  and  technologically  feasible 
for  MD/HD  vehicles;  and  (3)  the 
standards  adopted  under  the  program 
must  provide  not  less  than  four  model 
years  of  lead  time  and  three  model  years 
of  regulatory  stability.  In  considering 
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these  various  requirements,  NHTSA  will 
also  account  for  relevant  environmental 
and  safety  considerations. 

As  explained  in  the  Phase  1  rule, 
NHTSA  has  broad  discretion  in 
balancing  the  above  factors  in 
determining  the  improvement  that  the 
manufacturers  can  achieve.  The  fact  that 
the  factors  may  often  be  conflicting 
gives  NHTSA  significant  discretion  to 
decide  what  weight  to  give  each  of  the 
competing  policies  and  concerns  and 
then  determine  how  to  balance  them — 
as  long  as  NHTSA’s  balancing  does  not 
undermine  the  fundamental  purpose  of 
the  EISA:  Energy  conservation,  and  as 
long  as  that  balancing  reasonably 
accommodates  “conflicting  policies  that 
were  committed  to  the  agency’s  care  by 
the  statute.” 934 

EPA  also  has  significant  discretion  in 
considering  a  range  of  stringency. 
Section  202(a)(2)  of  the  Clean  Air  Act 
requires  only  that  the  standards  “take 
effect  after  such  period  as  the 
Administrator  finds  necessary  to  permit 
the  development  and  application  of  the 
requisite  technology,  giving  appropriate 
consideration  to  the  cost  of  compliance 
within  such  period.”  This  language 
affords  EPA  considerable  discretion  in 
how  to  weight  the  critical  statutory 
factors  of  emission  reductions,  cost,  and 
lead  time.  See  76  FR  57129-57130. 

The  alternatives  presented  here  follow 
the  format  of  the  alternatives  addressed 
in  the  NPRM.  Among  the  alternatives 
are  a  preferred  alternative  (in  this 
action,  the  “final  program”),  more 
stringent  alternatives,  and  less  stringent 
alternatives  (including  “no  action” 
alternatives).  As  discussed  in  this 
Preamble’s  Sections  II  (Engines),  ill 
(Tractors),  IV  (Trailers),  V  (Vocational 
Vehicles),  and  VI  (Pickups  and  Vans), 
NHTSA  and  EPA  determined 
Alternative  3  to  be  the  preferred 
alternative,  or  the  final  program,  for 
each  vehicle  category.  This  Section  X 
describes  all  of  the  alternatives 
considered,  and  provides  context  for  the 
relative  stringency  associated  with  the 
final  program. 

A.  What  are  the  alternatives  that  the 
agencies  considered? 

The  five  alternatives  below  represent 
a  broad  range  of  potential  stringency 
levels,  and  thus  a  broad  range  of 
associated  technologies,  costs  and 
benefits  for  a  HD  vehicle  fuel  efficiency 
and  GHG  emissions  program.  All  of  the 
alternatives  were  modeled  using  the 
same  methodologies  described  in 
Chapter  5  of  the  RIA. 


934  Cf.  Center  for  Biological  Diversity  v.  National 
Highway  Traffic  Safety  Admin.,  538  F.3d  1172, 
1194  (9th  Cir.  2008).  For  further  discussion  see  76 
FR  57198. 


The  alternatives  considered  for  the 
final  rule  were  conceptually  similar  to 
(and  for  some  elements,  identical  to)  to 
the  alternatives  considered  for  the 
proposal.  The  alternatives  in  order  of 
increasing  fuel  efficiency  and  GHG 
emissions  reductions  are  as  follows: 

1 .  No  action,  baseline 

2.  Less  stringent  than  the  proposal 

3.  Preferred  alternative 

4.  Proposed  (not  FRM)  standards  with 

less  lead  time 

5.  More  stringent  standards  than  the 

proposal  with  less  lead  time 

Comments  on  the  alternatives 
overlapped  with  comments  on  the 
overall  stringency  of  the  proposed  Phase 
2  program.  These  comments  were 
mixed.  Some  operators  and 
manufacturerssupported  the  least 
stringent  alternatives.  Many  other 
commenters,  however,  including  most 
non-governmentalorganizations, 
supported  more  stringent  standards 
with  less  lead  time.  They  generally 
supported  Alternative  4.  Many 
technology  and  component  suppliers 
supported  more  stringent  standards  but 
with  the  proposed  lead  time,  and  thus 
generally  supported  the  Alternative  3 
timeframe.  Vehicle  manufacturers 
strongly  opposed  the  more  stringent 
standards  and  reduced  lead  time  of 
Alternative  4.  To  the  extent  any  of  these 
commenters  provided  technical 
information  to  support  their  comments 
on  stringency  and  lead  time,  it  is 
discussed  in  Sections  II  through  VI. 

Many  of  the  comments  supporting 
more  stringent  standards  stated  that 
they  would  be  “cost -effective.” in 
general,  however,  we  did  not  find  costs 
or  cost- effect ivenessto  be  a  significantly 
limiting  factor  in  determining  the 
stringency  of  the  standards.  Rather,  we 
found  that  actual  technological 
feasibility  and  lead  time  to  be  the  more 
limiting  factors.  Manufacturers  and 
suppliers  have  limited  research  and 
development  capacities,  and  although 
they  have  some  ability  to  expand,  that 
ability  is  constrained  by  the  lead  time 
required.  Lead  time  includes  time  not 
only  to  design  and  develop  a 
technology,  but  to  bring  it  to  market  in 
reliable  form.  During  the  prototype 
stage,  all  prototype  components  must  be 
avai  (able  and  extensive  engine  and 
vehicle  tests  must  be  conducted.  The 
production  start-upphase  would  follow. 
After  that,  significant  efforts  must  be 
made  to  advance  the  system  from  a 
prototype  to  a  commercial  product, 
which  typically  takes  about  five  years 
for  complex  systems.  During  this 
approximate  five -year  period,  multiple 
vehicles  will  go  through  weather 
condition  tests,  long  lead -timeparts and 


tools  will  be  identified,  and  market 
launch  and  initial  results  on  operating 
stability  will  be  completed.  Production 
designs  will  be  released,  all  product 
components  should  be  made  available, 
production  parts  on  customer  fleets  and 
weather  road  testing  will  be  verified 
before  finally  launching  production,  and 
distribution  of  parts  to  the  vehicle 
service  network  for  maintenance  and 
repair  will  be  readied.  See  Section  I.C 
above;  see  also  RIA  Chapter  2.3.9.  New 
technologies  then  are  ordinarily  phased 
into  the  commercial  market,  so  that  fleet 
operators  are  assured  of  technology 
reliability  and  utility  before  making 
extensive  purchases.  Commenters 
supporting  the  more  stringent 
alternatives  based  on  cost-effectiveness 
generally  did  not  address  these  very  real 
lead  time  constraints. 

(1 )  Alternative  1 :  No  Action  (The 
Baseline  for  Phase  2) 

OMB  guidance  regarding  regulatory 
analysis  indicates  that  proper  evaluation 
of  the  benefits  and  costs  of  regulations 
and  their  alternatives  requires  agencies 
to  identify  a  baseline: 

“You  need  to  measure  the  benefits 
and  costs  of  a  rule  against  a  baseline. 
This  baseline  should  be  the  best 
assessment  of  the  way  the  world  would 
look  absent  the  proposed  action.  The 
choice  of  an  appropriate  baseline  may 
require  consideration  of  a  wide  range  of 
potential  factors,  including: 

•  Evolution  of  the  market 

•  changes  in  external  factors  affecting 

expected  benefits  and  costs 

•  changes  in  regulations  promulgated 

by  the  agency  or  other  government 

entities 

•  degree  of  compliance  by  regulated 

entities  with  other  regulations 

It  may  be  reasonable  to  forecast  that 
the  world  absent  the  regulation  will 
resemble  the  present,  if  this  is  the  case, 
however,  your  baseline  should  reflect 
the  future  effect  of  current  government 
programs  and  policies.  For  review  of  an 
existing  regulation,  a  baseline  assuming 
no  change  in  the  regulatory  program 
generally  provides  an  appropriate  basis 
for  evaluating  regulatory  alternatives. 
When  more  than  one  baseline  is 
reasonable  and  the  choice  of  baseline 
will  significantly  affect  estimated 
benefits  and  costs,  you  should  consider 
measuring  benefits  and  costs  against 
alternative  baselines,  in  doing  so  you 
can  analyze  the  effects  on  benefits  and 
costs  of  making  different  assumptions 
about  other  agencies’  regulations,  or  the 
degree  of  compliance  with  your  own 
existing  rules.  In  all  cases,  you  must 
evaluate  benefits  and  costs  against  the 
same  baseline.  You  should  also  discuss 
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the  reasonableness  of  the  baselines  used 
in  the  sensitivity  analyses.  For  each 
baseline  you  use,  you  should  identify 
the  key  uncertainties  in  your 
forecast” 935 

A  no-actionalternative  is  also 
required  as  a  baseline  against  which  to 
measure  environmental  impacts  of  these 
standards  and  alternatives.  NHTSA,  as 
required  by  the  National  Environmental 
Policy  Act,  is  documenting  these 
estimated  impacts  in  the  EIS  published 
with  this  final  rule.936 

The  No  Action  Alternative  for  today’s 
analysis,  alternatively  referred  to  as  the 
“baseline”  or  “reference  case,”  assumes 
that  the  agencies  would  not  issue  new 
rules  regarding  MD/HD  fuel  efficiency 
and  GHG  emissions.  That  is,  this 
alternative  assumes  that  the  Phase  1 
MD/HD  fuel  efficiency  and  GHG 
emissions  program’s  model  year  2018 
standards  would  be  extended 
indefinitely  and  without  change. 

The  agencies  recognize  that  there  are 
a  number  of  factors  that  create 
uncertainty  in  projecting  a  baseline 
against  which  to  compare  the  future 
effects  of  the  alternatives.  The 
composition  of  the  future  fleet — such  as 
the  relative  position  of  individual 
manufacturers  and  the  mix  of  products 
they  each  offer — cannot  be  predicted 
with  certainty  at  this  time.  As  reflected, 
in  part,  by  the  market  forecast 
underlying  the  agencies’  analysis,  we 
anticipate  that  the  baseline  market  for 
medium-and  heavy -duty vehicles  will 
continue  to  evolve  within  a  competitive 
market  that  responds  to  a  range  of 
factors.  Additionally,  the  heavy-duty 
vehicle  market  is  diverse,  as  is  the  range 
of  vehicle  purchasers. 

Heavy -duty  vehicle  manufacturers 
have  reported  that  their  customers’ 
purchasing  decisions  are  influenced  by 
their  customers’  own  determinations  of 
minimum  total  cost  of  ownership, 
which  can  be  unique  to  a  particular 


935  OMB  Circular  A -4,  September  17,  2003. 
Available  at  http://www.whitehouse.gov/omb/ 
circulars_a004_a  -  4. 

936  NEPA  requires  agencies  to  consider  a  “no 
action”  alternative  in  their  NEPA  analyses  and  to 
compare  the  effects  of  not  taking  action  with  the 
effects  of  the  reasonable  action  alternatives  to 
demonstrate  the  different  environmental  effects  of 
the  action  alternatives.  See 40  CFR  1502.2(e),  and 
1502.14(d).  CEQ  has  explained  that  “[TJhe 
regulations  require  the  analysis  of  the  no  action 
alternative  even  if  the  agency  is  under  a  court  order 
or  legislative  command  to  act.  This  analysis 
provides  a  benchmark,  enabling  decision  makers  to 
compare  the  magnitude  of  environmental  effects  of 
the  action  alternatives.  [See  40  CFR 
1502.14(c).]*  *  *  inclusion  of  such  an  analysis  in 
the  EiS  is  necessary  to  inform  Congress,  the  public, 
and  the  President  as  intended  by  NEPA.  [See 40 
CFR  1500.1(a).]”  Forty  Most  Asked  Questions 
Concerning  CEG’s  National  Environmental  Policy 
Act  Regulations,  46  FR  18026  (1981)  (emphasis 
added). 


customer’s  circumstances.  For  example, 
some  customers  (e.g.,  less- than - 
truckload  or  package  delivery  operators) 
operate  their  vehicles  within  a  limited 
geographic  region  and  typically  own 
their  own  vehicle  maintenance  and 
repair  centers  within  that  region.  These 
operators  tend  to  own  their  vehicles  for 
long  time  periods,  and  sometimes  for 
the  entire  service  life  of  the  vehicle. 
Their  total  cost  of  ownership  is 
influenced  by  their  ability  to  better 
control  their  own  maintenance  costs, 
and  thus  they  can  afford  to  consider  fuel 
efficiency  technologies  that  have  longer 
payback  periods,  outside  of  the  vehicle 
manufacturer’s  warranty  period.  Other 
customers  (e.g.  truckload  or  long-haul 
operators)  tend  to  operate  cross-country, 
and  thus  must  depend  upon  truck 
dealer  service  centers  for  repair  and 
maintenance.  Some  of  these  customers 
tend  to  own  their  vehicles  for  about  four 
to  seven  years,  so  that  they  typically  do 
not  have  to  pay  for  repair  and 
maintenance  costs  outside  of  either  the 
manufacturer’s  warranty  period  or  some 
other  extended  warranty  period.  Many 
of  these  customers  tend  to  require 
seeing  evidence  of  fuel  efficiency 
technology  payback  periods  on  the 
order  of  18  to  24  months  before 
seriously  considering  evaluating  a  new 
technology  for  potential  adoption 
within  their  fleet.937  Purchasing 
decisions,  however,  are  not  based 
exclusively  on  payback  period,  but  also 
include  the  considerations  discussed  in 
this  section.  For  the  baseline  analysis, 
the  agencies  use  payback  period  as  a 
proxy  for  all  of  these  considerations, 
and  therefore  the  payback  period  used 
for  the  baseline  analysis  may  be  shorter 
than  the  payback  periods  industry 
typically  identifies  as  thresholds  for  the 
further  consideration  of  a  technology. 
Some  owners  accrue  relatively  few 
vehicle  miles  traveled  per  year,  such 
that  they  may  be  less  likely  to  adopt 
new  fuel  efficiency  technologies,  while 
other  owners  who  use  their  vehicle(s) 
with  greater  intensity  may  be  even  more 
willing  to  pay  for  fuel  efficiency 
improvements.  Regardless  of  the  type  of 
customer,  their  determination  of 
minimum  total  cost  of  ownership 
involves  the  customer  balancing  their 
own  unique  circumstances  with  a 
heavy -duty  vehicle’s  initial  purchase 
price,  availability  of  credit  and  lease 
options,  expectations  of  vehicle 
reliability,  resale  value  and  fuel 
efficiency  technology  payback  periods. 
The  degree  of  the  incentive  to  adopt 
additional  fuel  efficiency  technologies 
also  depends  on  customer  expectations 


937  NAS  2010,  Roeth  et  a!.  2013,  and  Kiemick  et 
al.  2014. 


of  future  fuel  prices,  which  directly 
impacts  customer  expectations  of  the 
payback  period. 

Another  factor  the  agencies 
considered  is  that  other  federal  and 
state- level  policies  and  programs  are 
specifically  aimed  at  stimulating  fuel 
efficiency  technology  development  and 
deployment.  Particularly  relevant  to  this 
sector  are  DOE’s  21st  Century  Truck 
Partnership,  EPA’s  voluntary  SmartWay 
Transport  program,  and  California’s 
AB32  fleet  requirements.938  939  940  The 
future  availability  of  more  cost-effective 
technologies  to  reduce  fuel 
consumption  could  provide 
manufacturers  an  incentive  to  produce 
more  fuel-efficientmedium-and  heavy- 
duty  vehicles,  which  in  turn  could 
provide  customers  an  incentive  to 
purchase  these  vehicles.  The  availability 
of  more  cost-effectivetechnologies  to 
reduce  fuel  consumption  could  also 
lead  to  a  substitution  of  less  cost- 
effective  technologies,  where  overall 
fuel  efficiency  could  remain  fairly  flat  if 
buyers  are  less  interested  in  fuel 
consumption  improvements  than  in 
reduced  vehicle  purchase  prices  and/or 
improved  vehicle  performance  and/or 
utility. 

We  have  also  applied  the  El  A’s  AEO 
estimates  of  future  fuel  prices;  however, 
heavy -duty  vehicle  customers  could 
have  different  expectations  about  future 
fuel  prices,  and  could  therefore  be  more 
or  less  inclined  to  apply  new  technology 
to  reduce  fuel  consumption  than  might 
be  expected  based  on  El  A’s  forecast.  We 
expect  that  vehicle  customers  will  be 
uncertain  about  future  fuel  prices,  and 
that  this  uncertainty  will  be  reflected  in 
the  degree  of  enthusiasm  to  apply  new 
technology  to  reduce  fuel  consumption. 

Considering  all  of  these  factors,  the 
agencies  have  approached  the  definition 
of  the  No  Action  Alternative  separately 
for  each  vehicle  and  engine  category 
covered  by  today’s  rules.  Except  as 
noted  below,  these  baselines  are  largely 
the  same  as  the  proposed  Alternatives 
la  and  1b,  which  reflected  different 
assumptions  about  the  extent  to  which 
the  market  would  pay  for  additional 
fuei-savingtechnology  without  new 
Phase  2  standards.  The  agencies 
received  limited  comments  on  these 
reference  cases.  Some  commenters 
expressed  support  for  the  la  baseline  in 
the  context  of  the  need  for  the 
regulations,  arguing  that  little 
improvement  would  occur  without  the 
regulations.  Others  supported  the  la 


938  h  ttp  ://en  ergy.  gov/eere/veh  icies/veh  icie  - 
technologies  -  office -21st-  cen tury-  truck. 

939  h ttp://www3. epa.gov/smartway/. 

940  State  of  California  Global  Warming  Solutions 
Act  of  2006  (Assembly  Bill  32,  or  AB32). 
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baseline  because  they  believe  it  more 
fully  captures  the  costs.  Some 
commenters  thought  it  reasonable  that 
the  agencies  consider  both  baselines, 
given  the  uncertainty  in  this  area.  No 
commenters  opposed  the  consideration 
of  both  baselines.  The  agencies  thus 
continued  to  analyze  two  different 
baselines  for  the  final  rules  as  we 
recognize  that  there  are  a  number  of 
factors  that  create  uncertainty  in 
projecting  a  baseline  against  which  to 
compare  the  future  effects  of  this  action 
and  the  remaining  alternatives.  As  was 
shown  in  the  previous  sections,  the 
standards  are  supported  by  the  analysis 
using  either  baseline. 

For  trailers,  the  agencies  considered 
two  No  Action  alternatives  to  cover  a 
nominal  range  of  uncertainty.  The 
trailer  category  is  unique  in  the  context 
of  this  rulemaking  because  it  is  the  only 
heavy -dutycategory  not  regulated  under 
Phase  1.  The  agencies  project  that  in 
201 8,  about  half  of  new  53'  dry  van  and 
reefer  trailers  will  have  technologies 
qualifying  for  the  Smart  Way  label  for 
aerodynamic  improvements  and  about 
90  percent  would  have  the  lower  rolling 
resistance  tires.  About  half  also  have 
automatic  tire  inflation  systems  to 
maintain  optimal  tire  pressure.  For 
Alternative  la  as  presented  in  this 
action  (referred  to  as  the  “flat” 
baseline),  this  technology  adoption 
remains  constant  after  2018.  In  the 
second  case,  Alternative  1b,  the 
agencies  projected  that  the  combination 
of  EPA’s  voluntary  SmartWay  program, 
DOE’s  21st  Century  Truck  Partnership, 
California’s  AB32  trailer  requirements 
for  fleets,  and  the  potential  for 
significantly  reduced  operating  costs 
should  result  in  continuing 
improvement  to  new  trailers.  The 
agencies  projected  that  the  fraction  of 
the  in-usefleet  qualifying  for  SmartWay 
will  continue  to  increase  beyond  2027 
as  older  trailers  are  replaced  by  newer 
trailers.  We  projected  that  these 
improvements  will  continue  until  2040 
when  75  percent  of  new  trailers  will  be 
assumed  to  include  skirts. 

For  vocational  vehicles,  the  agencies 
considered  one  No  Action  alternative. 
For  the  vocational  vehicle  category  the 
agencies  recognized  that  these  vehicles 
tend  to  operate  over  fewer  vehicle  miles 
travelled  per  year.  Therefore,  the 
projected  payback  periods  for  fuel 
efficiency  technologies  available  for 
vocational  vehicles  are  generally  longer 
than  the  payback  periods  the  agencies 
consider  likely  to  lead  to  their  adoption 
based  solely  on  market  forces.  This  is 
especially  true  for  vehicles  used  in 
applications  in  which  the  vehicle 
operation  is  secondary  to  the  primary 
business  of  the  company  using  the 


vehicle.  For  example,  since  the  fuel 
consumption  of  vehicles  used  by  utility 
companies  to  repair  power  lines  would 
generally  be  a  smaller  cost  relative  to 
the  other  costs  of  repairing  lines,  fuel 
saving  technologies  would  generally  not 
be  as  strongly  demanded  for  such 
vehicles.  Thus,  the  agencies  project  that 
fuel-savingtechnologies  will  either  not 
be  applied  or  will  only  be  applied  as  a 
substitute  for  more  expensive  fuel 
efficiency  technologies,  except  as 
necessitated  by  the  Phase  1  fuel 
consumption  and  GHG  standards. 

For  tractors,  the  agencies  considered 
two  No  Action  alternatives  to  cover  a 
nominal  range  of  uncertainty.  For 
Alternative  la  the  agencies  project  that 
fuel-savingtechnologies  will  either  not 
be  applied  or  will  only  be  applied  asa 
substitute  for  more  expensive  fuel 
efficiency  technologies  to  tractors 
(thereby  enabling  manufacturers  to  offer 
tractors  that  are  less  expensive  to 
purchase),  except  as  necessitated  by  the 
Phase  1  fuel  consumption  and  GHG 
standards.  In  Alternative  1b  the  agencies 
estimated  that  some  available 
technologies  will  save  enough  fuel  to 
pay  back  fairly  quickly — within  the  first 
six  months  of  ownership.  The  agencies 
considered  a  range  of  information  to 
formulate  these  two  baselines  for 
tractors. 

Both  public941  and  confidential 
historical  information  shows  that  tractor 
trailer  fuel  efficiency  improved  steadily 
through  improvements  in  engine 
efficiency  and  vehicle  aerodynamics 
over  the  past  40  years,  except  for  engine 
efficiency  which  decreased  or  was  flat 
between  2000  and  approximately  2007 
as  a  consequence  of  incorporating 
technologies  to  meet  engine  emission 
regulations.  Today  vehicle 
manufacturers,  the  Federal  Government, 
academia  and  others  continue  to  invest 
in  research  to  develop  fuel  efficiency 
improving  technologies  for  the  future. 

in  public  meetings  and  in  meetings 
with  the  agencies,  the  trucking  industry 
stated  that  fuel  cost  for  tractors  is  the 
number  one  or  number  two  expense  for 
many  operators,  and  therefore  is  a  very 
important  factor  for  their  business. 
However,  the  pre-Phasel  market 
suggests  that  tractor  manufacturers  and 
operators  could  be  slow  to  adopt  some 


941  Committee  to  Assess  Fuel  Economy 
Technologies  for  Medium-and  Heavy-Duty 
Vehicles;  National  Research  Council; 
Transportation  Research  Board  (2010). 
‘Technologies  and  Approaches  to  Reducing  the 
Fuel  Consumption  of  Medium-and  Heavy-Duty 
Vehicles,”  (hereafter,  “NAS  2010”).  Washington, 
DC.  The  National  Academies  Press.  Available 
electronically  from  the  National  Academies  Press 
Web  site  at  http://www.nap.edu/catalog.php 
?record_id=12845  (last  accessed  September  10, 
2010). 


new  technologies,  even  where  the 
agencies  have  estimated  that  the 
technology  would  have  paid  for  itself 
within  a  few  months  of  operation.  This 
phenomenon,  which  is  discussed  in 
Section  IX.A,  is  often  called  the  energy 
paradox.  Consistent  with  the  discussion 
above  of  reasons  for  needed  lead  time, 
tractor  operators  have  told  the  agencies 
they  generally  require  technologies  to  be 
demonstrated  in  their  fleet  before 
widespread  adoption  so  they  can  assess 
the  actual  fuel  savings  for  their  fleet  and 
any  increase  in  cost  associated  with 
effects  on  vehicle  operation, 
maintenance,  reliability,  mechanic 
training,  maintenance  and  repair 
equipment,  stocking  unique  parts  and 
driver  acceptance,  as  well  as  effects  on 
vehicle  resale  value.  Tractor  operators 
often  state  that  they  would  consider 
conducting  an  assessment  of 
technologies  when  provided  with  data 
that  show  the  technologies  may  payback 
costs  through  fuel  savings  within  18  to 
24  months,  based  on  their  assumptions 
about  future  fuel  costs.  In  other  words 
they  would  treat  this  as  a  necessary 
condition,  but  generally  would  not 
consider  it  to  be  sufficient,  in  these 
cases,  an  operator  may  first  conduct  a 
detailed  paper  study  of  anticipated  costs 
and  benefits.  If  that  study  shows  likely 
payback  in  18  to  24  months  for  their 
business,  the  fleet  may  acquire  one  or 
several  tractors  with  the  technology  to 
directly  measure  fuel  savings,  costs  and 
driver  acceptance  for  their  fleet.  Small 
fleets  may  not  have  resources  to  conduct 
assessments  to  this  degree  and  may  rely 
on  information  from  larger  fleets  or 
observations  of  widespread  acceptance 
of  the  technology  within  the  industry 
before  adopting  a  technology.  This 
uncertainty  over  the  actual  fuel  savings 
and  costs  and  the  lengthy  process  to 
assess  technologies  significantly  slows 
the  pace  at  which  fuel  efficiency 
technologies  are  adopted. 

The  agencies  believe  that  using  the 
two  baselines  addresses  the 
uncertainties  we  have  identified  for 
tractors.  Thesix-monthpayback  period 
of  Alternative  1  b  reflects  the  agencies’ 
consideration  of  factors,  discussed 
above,  that  could  limit — yet  not 
eliminate — manufacturers’  tendencies  to 
voluntarily  improve  fuel  consumption. 

In  contrast,  Alternative  la  reflects  a 
baseline  for  vehicles  other  than  trailers 
wherein  manufacturers  either  do  not 
apply  fuel  efficiency  technologies  or 
only  apply  them  as  a  substitute  for  more 
expensive  fuel  efficiency  technologies, 
except  as  necessitated  by  the  Phase  1 
fuel  consumption  and  GHG  standards. 

For  HD  pickups  and  vans,  the 
agencies  considered  two  No  Action 
alternatives  to  cover  a  nominal  range  of 
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uncertainty,  in  Alternative  1b  the 
agencies  considered  additional 
technology  application,  which  involved 
the  explicit  estimation  of  the  potential 
to  add  specific  fuel  -  savingtechno  log  ies 
to  each  specific  vehicle  model  included 
in  the  agencies’  HD  pickup  and  van  fleet 
analysis,  as  discussed  in  Section  VI. 
Estimated  technology  application  and 
corresponding  impacts  depend  on  the 
modeled  inputs.  Also,  under  this 
approach  a  manufacturer  that  has 
improved  fuel  consumption  and  GHG 
emissions  enough  to  achieve 
compliance  with  the  standards  is 
assumed  to  apply  further  improvements, 
provided  those  improvements  reduce 
fuel  outlays  by  enough  (within  a 
specified  amount  of  time,  the  payback 
period)  to  offset  the  additional  costs  to 
purchase  the  new  vehicle.  These 
calculations  explicitly  account  for  and 
respond  to  fuel  prices,  vehicle  survival 
and  mileage  accumulation,  and  the  cost 
and  efficacy  of  available  fuel -saving 
technologies.  Therefore,  all  else  being 
equal,  more  technology  is  applied  when 
fuel  prices  are  higher  and/or  technology 
is  more  cost -effective.  However, 
considering  factors  discussed  above  that 
could  limit  manufacturers’  tendency  to 
voluntarily  improve  HD  pickup  and  van 
fuel  consumption,  Alternative  1b 
applies  a  6-monthpayback  period.  In 
contrast,  for  Alternative  la,  the  agencies 
project  that  fuel -savingtech  nolog  ies 
will  either  not  be  applied  or  only  be 
applied  as  a  substitute  for  more 
expensive  fuel  efficiency  technologies, 
except  as  necessitated  by  the  Phase  1 
fuel  consumption  and  GHG  standards. 
The  Method  A  sensitivity  analysis 
presented  in  Section  VI  of  the  NPRM 
also  examined  other  payback  periods.  In 
terms  of  impacts  under  reference  case 
fuel  prices,  the  payback  period  input 
plays  a  more  significant  role  under  the 
No- ActionAlternatives  (defined  by  a 
continuation  of  model  year  2018 
standards)  than  under  the  more 
stringent  regulatory  alternatives  for  HD 
pickups  and  vans  described  next. 

(2)  Alternative  2;  Less  Stringent  Than 
the  Preferred  Alternative 

For  vocational  vehicles  and 
combination  tractor -trailers,  Alternative 
2  represents  a  stringency  level  which  is 
approximately  half  as  stringent  overall 
as  the  final  standards.  The  agencies 
developed  Alternative  2  to  consider  a 
continuation  of  the  Phase  1  approach  of 
applying  off-the-shelfechnologies 
rather  than  requiring  the  development 
of  new  technologies  or  fundamental 
improvements  to  existing  technologies. 
For  tractors  and  vocational  vehicles,  this 
also  involved  less  integrated 
optimization  of  the  vehicles  and 


engines.  Put  another  way,  Alternative  2 
is  not  technology -forcing?42  See,  e.g., 
Sierra  Club  v.  EPA,  325  F.  3d  374,  378 
(D.C.  Cir.  2003)  (under  a  technology¬ 
forcing  provision,  EPA  “must  consider 
future  advances  in  pollution  control 
capability”);  see  also  similar  discussion 
in  Husqvarna  AB  v.  EPA,  254  F.  3d  195, 
201  (D.C.  Cir.  2001). 

The  agencies’  decisions  regarding 
which  technologies  could  be  applied  to 
comply  with  Alternative  2  considered 
not  only  the  use  of  off-theshelf 
technologies,  but  also  considered  other 
factors,  such  as  how  broadly  certain 
technologies  fit  in -useap plications  and 
regulatory  structure.  The  resulting 
Alternative  2  could  be  met  with  fewer 
technologies  and  lower  penetration  rates 
than  those  the  agencies  project  will  be 
used  to  meet  the  final  Phase  2 
standards.  Alternative2  is  estimated  to 
be  achievable  without  the  application  of 
some  technologies,  at  any  level.  These 
and  other  differences  are  described 
below  by  category.  Overall,  Alternative 
2  for  the  final  rules  is  conceptually 
similar  to  Alternative  2  in  the  NPRM. 
However,  some  changes  have  been  made 
to  reflect  new  information  provided  in 
public  comments. 

The  agencies  project  that  Alternative 
2  combination  tractor  standards  could 
be  met  by  applying  lower  adoption  rates 
of  the  projected  technologies  for 
Alternative  3.  This  includes  a  projection 
of  slightly  lower  per- technology 
effectiveness  for  Alternative  2  versus  3. 
Alternative  2  also  assumes  that  there 
would  be  little  optimization  of 
combination  tractor  powertrains. 

The  Alternative  2  for  vocational 
vehicles  assessed  for  these  final  rules 
does  differ  somewhat  from  the  proposal 
because  it  reflects  new  duty  cycles  that 
weight  idle  emissions  more  heavily.  The 
agencies  project  that  the  Alternative  2 
vocational  vehicle  standard  could  be 
met  without  any  use  of  strong  hybrids 
or  any  other  type  of  transmission 
technology.  Rather,  it  could  be  met  with 
off-the-shelfdle  reduction  technologies, 
low  rolling  resistance  tires,  and  axle 
efficiency  improvements. 

The  Alternative  2  trailer  standards 
would  apply  to  only  53-footdry  and 
refrigerated  box  trailers  and  could  be 
met  through  the  use  of  less  effective 
aerodynamic  technologies  and  higher 
rolling  resistance  tires  versus  what  the 


942  As  noted  In  Section  i.C,  in  this  context,  the 
term  “tech noiogy -forcing” has  a  specific  iegal 
meaning  and  is  used  to  distinguish  standards  that 
wiii  effectively  require  manufacturers  to  develop 
new  technologies  (or  to  significantly  improve 
technologies)  from  standards  that  can  be  met  using 
off-the-shelfechnology  alone.  Technology-forcing 
standards  do  not  require  manufacturers  to  use  any 
specific  technologies. 


agencies  projected  could  be  used  to 
meet  Alternative  3  (/'.e.,  the  final 
standards). 

As  discussed  above  in  Section  VI,  the 
HD  pickup  truck  and  van  alternatives 
are  characterized  by  an  annual  required 
percentage  change  (decrease)  in  the 
functions  defining  attribute-based 
targets  for  per-milefuel  consumption 
and  GHG  emissions.  Under  the 
standards  in  each  alternative,  a 
manufacturer’s  fleet  would,  setting  aside 
any  changes  in  production  mix,  be 
required  to  achieve  average  fuel 
consumption/GHG  levels  that  increase 
in  stringency  every  year  relative  to  the 
standard  defined  for  MY  2018  (and  held 
constant  through  2020)  that  establishes 
fuel  consumption/GHG  targets  for 
individual  vehicles.  A  manufacturer’s 
specific  fuel  consumption/GHG 
requirement  is  the  sales- weighted 
average  of  the  targets  defined  by  the 
work-factorcurve  in  each  year. 
Therefore,  although  the  alternatives 
involve  steady  increases  in  the 
functions  defining  the  targets, 
stringency  increases  faced  by  any 
individual  manufacturer  may  not  be 
steady  if  changes  in  the  manufacturer’s 
product  mix  cause  fluctuations  in  the 
average  fuel  consumption  and  GHG 
levels  required  of  the  manufacturer.  See 
Section  VI  for  additional  discussion  of 
this  topic.  Alternative  2  represents  a  2.0 
percent  annual  improvement  through 
2025  in  fuel  consumption/GHG 
emissions  relative  to  the  work -factor 
curve  in  2020.  This  would  be  0.5 
percent  less  stringent  per  year  compared 
to  the  standards  of  Alternative  3. 

For  HD  pickups  and  vans  in  the 
Method  A  analysis,  NHTSA  projects 
that  most  manufacturers  could  comply 
with  the  standards  defining  Alternative 
2  by  applying  technologies  similar  to 
those  that  could  be  applied  in  order  to 
comply  with  the  Alternative  3 
standards,  but  at  lower  application 
rates.  In  EPA’s  Method  B  analysis,  the 
biggest  technology  difference  EPA 
projects  between  Alternative  2  and  the 
Alternative  3  final  standards  is  that 
most  manufacturers  could  meet  the 
Alternative  2  standards  without  any  use 
of  stop-startor  other  mild  or  strong 
hybrid  technologies. 

The  agencies  are  not  adopting 
standards  reflecting  Alternative  2  for 
reasons  of  both  policy  and  law. 
Technically  feasible  alternate  standards 
are  available  that  provide  for  greater 
emission  reductions  and  reduced  fuel 
consumption  than  provided  under 
Alternative  2.  These  more  stringent 
standards,  which  are  being  adopted,  are 
feasible  at  reasonable  cost,  considering 
both  per-vehicleand  per-enginecost, 
cost -effectiveness, direct  benefits  to 
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consumers  in  the  form  of  fuel  savings, 
and  lead  time.  Consequently,  the 
agencies  do  not  believe  that  the  modest 
improvements  in  Alternative  2  would  be 
appropriate  or  otherwise  reasonable 
under  section  202(a)(1 )  and  (2)  of  the 
Clean  Air  Act,  or  represent  the 
“maximum  feasible  improvement” 
within  the  meaning  of  49  U.S.C. 
32902(k)(2). 

(3)  Alternative  3:  Preferred  Alternative 
and  Final  Standards 

The  agencies  are  adopting  Alternative 
3  for  HD  engines,  HD  pickup  trucks  and 
vans,  Class  2b  through  Class  8 
vocational  vehicles,  Class  7  and  8 
combination  tractors,  and  trailers. 

Details  regarding  modeling  of  this  final 
program  are  included  in  Chapter  5  of 
the  RIA.  Note  that  Alternative  3  for  the 
final  rules  differs  from  the  Alternative  3 
in  the  NPRM.  The  differences  are  largely 
in  response  to  significant  comments  on 
the  proposed  rule.  Although  some 
aspects  of  the  final  Alternative  3  are 
more  aggressive  than  proposed 
(including  adopting  some  aspects  of  the 
proposed  Alternative  4),  others  are  less 
aggressive.  As  a  result  of  these  changes, 
the  preferred  alternative  in  this  final 
rule  is  projected  to  achieve  more  GHG 
emission  reductions  and  more 
reductions  of  fuel  consumption  than  the 
proposed  alternative  4.  See  Section  X.B 
below  and  RIA  Chapter  5. 

Unlike  the  Phase  1  standards  where 
the  agencies  projected  that 
manufacturers  could  meet  the  Phase  1 
standards  with  off-the-shelf 
technologies  only,  the  agencies  project 
that  meeting  the  Alternative  3  standards 
will  require  a  combination  of  off-the- 
shelf  technologies  applied  at  higher 
market  penetration  rates  and  new 
technologies  that  are  still  in  various 
stages  of  development  and  not  yet  in 
production.  Although  this  alternative  is 
technology -forcing, it  must  be  kept  in 
mind  that  the  standards  themselves  are 
performance- basedand  thus  do  not 
mandate  that  any  particular  technology 
be  used  to  meet  the  standards.943  The 
agencies  recognize  that  there  is  some 
uncertainty  in  projecting  costs  and 
effectiveness  for  those  technologies  not 
yet  available  in  the  market,  but  we  do 
not  believe,  as  discussed 
comprehensively  in  Sections  II,  111,  IV, 

V,  and  VI,  that  such  uncertainty  is 
sufficient  to  render  Alternative  3 
beyond  the  reasonable  or  maximum 
feasible  level  of  stringency  for  each  of 
the  engine  and  vehicle  categories 
covered  by  this  program.  Moreover,  we 
have  explained  what  steps  will  be 


943  The  one  exception  being  design  standards  for 
certain  non-aerotraiSers. 


needed  to  bring  these  technologies  to 
the  commercial  market,  and  the  lead 
time  needed  to  do  so.  Given  that  nearly 
all  of  the  final  standardsare 
performance- based  rather  than 
mandates  of  specific  technologies,  and 
given  that  the  lead  time  for  the  most 
stringent  standards  in  Alternative  3  is 
approximately  10  years,  the  agencies 
believe  that  the  performance  that  is 
required  by  these  stringency  levels  of 
Alternative  3  allows  each  manufacturer 
to  choose  to  develop  technology  and 
apply  it  to  their  vehicles  (and  engines, 
where  applicable)  in  a  way  that  balances 
their  unique  business  constraints  and 
reflects  their  specific  market  position 
and  customers’  needs.944 

We  have  described  in  detail  above, 
and  also  in  Chapter  2  of  the  RIA,  the 
precise  bases  for  each  of  these  standards 
(that  is,  for  each  segment  covered  under 
the  program).  Sections  II  through  VI  of 
this  Preamble  provide  comprehensive 
explanations  of  the  agencies’  assessment 
of  the  extent  to  which  such  standards 
could  be  met  through  the  accelerated 
application  of  technologies  and  our 
reasons  for  concluding  that  the 
identified  technologies  for  each  of  the 
vehicle  and  engine  standards  that 
constitute  the  updated  Alternative  3 
represent  the  maximum  feasible  (within 
the  meaning  of  49  U.S.C.  32902  (k))  and 
reasonable  (for  purposes  of  CAA  section 
202(a)(1 )  and  (2))  based  on  all  of  the 
information  available  to  the  agencies  at 
the  time  of  this  rulemaking.  In 
particular,  the  agencies  determined  that 
many  engine  improvements  could  be 
achieved  sooner  than  we  projected  in 
our  NPRM  analysis,  some  even  sooner 
than  projected  as  part  of  the  Alternative 
4  analysis. 

(4)  Alternative  4:  More  Accelerated 
Than  the  Preferred  Alternative  in  the 
NPRM 

As  indicated  by  its  description  in  the 
title  above,  Alternative  4  represents 
standards  that  are  effective  on  a  more 
accelerated  timeline  in  comparison  to 
the  timeline  of  in  the  proposed 
Alternative  3  standards.  This  alternative 
is  unchanged  from  Alternative  4  in  the 
proposal.  The  agencies  believe  that 
reanalyzing  the  same  Alternative  4 
provides  a  useful  context  for 
commenters  who  supported  the 
proposed  Alternative  4. 

In  the  NPRM,  Alternatives  3  and  4 
were  both  designed  to  achieve  similar 
fuel  efficiency  and  GHG  emission  levels 
in  the  long  term  but  with  Alternative  4 


944  Those  few  standards  that  are  design  -  based 
rather  than  performance  based  reflect  comments 
indicating  that  performance- basedflexibiSity  would 
not  be  necessary  or  helpful  for  certain  markets. 


being  accelerated  in  its  implementation 
timeline.  Specifically,  Alternative 4 
reflects  the  same  or  similar  standard 
stringency  levels  as  the  proposed 
Alternative  3,  but  3  years  sooner  (2 
years  for  heavy -dutypickups  and  vans), 
so  that  the  final  phase  of  the  standards 
would  occur  in  MY  2024,  or  (for  heavy 
duty  pickups  and  vans)  2025. 

The  agencies  projected  in  the  NPRM 
that  meeting  Alternative  4  combination 
tractor  standards  would  require 
applying  initially  higher  adoption  rates 
of  the  projected  technologies  for 
Alternative  3.  This  included  a 
projection  of  slightly  higher  per- 
technology  effectiveness  for  Alternative 
4  versus  3.  Alternative  4  also  assumes 
that  there  would  be  more  optimization 
of  combination  tractor  powertrains  and 
earlier  market  penetration  of  engine 
waste  heat  recovery  systems. 

The  agencies  also  projected  that 
meeting  the  Alternative  4  vocational 
vehicle  standard  would  require  earlier 
adoption  rates  of  the  same  technology 
packages  projected  for  Alternative  3. 

Meeting  the  Alternative  4  trailer 
standards  would  require  earlier 
implementation  of  more  effective 
aerodynamic  technologies,  including 
the  use  of  aerodynamic  skirts  and  boat 
tails.  This  would  be  in  addition  to 
implementing  lower  rolling  resistance 
tires  for  nearly  all  trailers. 

HD  pickup  truck  and  van  standards 
defining  Alternative  4  represent  a  3.5 
percent  annual  improvement  in  fuel 
consumption  and  GHG  emissions 
through  2025  relative  to  the  work -factor 
curves  in  2020.  This  would  require 
earlier  adoption  of  all  the  Alternative  3 
technologies. 

As  discussed  above  and  in  the 
feasibility  discussions  in  Sections  1 1— VI , 
we  are  adopting  those  elements  of  the 
proposed  Alternative  4  where  we  have 
determined  them  to  be  feasible  in  the 
lead  time  provided.  However,  the 
agencies  have  determined  that  it  is 
unlikely  that  all  elements  of  Alternative 
4  could  be  achieved  by  2024.  In  fact,  the 
agencies  can  only  project  that  the  engine 
improvements  and  some  tire 
improvements  will  be  achievable  on  the 
Alternative  4  timeline.  Thus,  we  do  not 
believe  these  alternative  standards  to  be 
feasible  overall,  and  we  are 
consequently  unable  to  accurately 
estimate  costs  for  them.  The  agencies 
received  many  comments  supporting 
the  Alternative  4  standards  where  the 
commenter  noted  they  supported  them 
because  they  would  be  “cost-effective” 
based  on  the  proposed  analysis  of  costs. 
However,  we  do  not  consider  this 
conclusion  to  be  accurate.  We  do  not 
believe  the  proposed  analysis  fully 
represents  the  costs  for  this  alternative 
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because  it  included  little  additional 
costs  related  to  pulling  ahead  the 
development  of  so  many  additional 
technologies,  it  also  does  not  reflect  any 
costs  associated  with  a  decrease  in  the 
in-usereliability  and  durability  during 
the  initial  years  of  implementation.  It 
does  not  reflect  costs  of  design  and 
deployment  outside  of  normal  design 
cycles,  an  example  being  the  necessity 
of  developing  new  engine  platforms  if 
WHR  were  to  be  applied  at  higher 
penetration  rates  by  MY  2024.  See  Ri  A 
Chapter  2.7.5.  As  we  have  already 
noted,  we  did  not  find  costs  or  cost- 
effectiveness  to  be  a  significantly 
limiting  factor  in  determining  the 
stringency  of  the  standards.  Rather,  we 
found  that  actual  technological 
feasibility  and  lead  time  to  be  the  more 
limiting  factors.  In  this  respect,  we 
found  Alternative  4  to  provide 
insufficient  lead  time  for  any  of  the 
standards — engine,  pickups  and  vans, 
vocational  vehicles,  tractors,  and 
trailers. 

(5)  Alternative  5:  Even  More  Stringent 
Standards  With  Less  Lead-Time 

Alternative  5  represents  even  more 
stringent  standards  compared  to 
Alternatives  3  and  4,  as  well  as  the  same 
implementation  timeline  as  Alternative 
4.  As  discussed  in  the  NPRM,  and  as 
repeated  above  and  in  the  feasibility 
discussions  in  Sections  ii-VI,  we  are  not 
adopting  Alternative  5  because  we 
cannot  project  that  manufacturers  can 
develop  and  introduce  in  sufficient 
quantities  the  technologies  that  could  be 
used  to  meet  Alternative  5  standards. 

No  commenters  provided  any  new 
information  to  refute  this  finding.  We 
believe  that  for  some  or  all  of  the 
categories,  the  Alternative  5  standards 
are  simply  technically  infeasible  within 
the  lead  time  allowed.  We  have  not  fully 


estimated  costs  for  this  alternative  for 
tractors  and  vocational  vehicles  because 
we  believe  that  there  would  be  such 
substantial  additional  costs  related  to 
pulling  ahead  the  development  of  so 
many  additional  technologies  that  we 
cannot  accurately  predict  these  costs. 
(Indeed,  how  can  cost  estimates  for  an 
alternative  which  essentially  cannot  be 
done  at  all  be  realistic?)  We  also  believe 
this  alternative,  if  it  could  somehow  be 
effectuated,  would  result  in  a  decrease 
in  the  in-usereliability  and  durability  of 
new  heavy -duty vehicles  and  that  we  do 
not  have  the  ability  to  accurately 
quantify  the  costs  that  would  be 
associated  with  such  problems.  Instead, 
we  merely  note  that  costs  would  be 
significantly  greater  than  the  estimated 
costs  for  Alternative  3,  assuming 
(against  our  view)  that  such  standards 
would  be  feasi bleat  all. 

S.  How  do  these  alternatives  compare  in 
overall  fuel  consumption  and  GHG 
emissions  reductions? 

The  following  tables  compare  the 
overall  fuel  consumption  and  GHG 
emissions  reductions  of  each  of  the 
regulatory  alternatives  the  agencies 
considered. 

Note  that  for  tractors,  trailers,  pickups 
and  vans  the  agencies  compared  overall 
fuel  consumption  and  GHG  emissions 
reductions  relative  to  two  different 
baselines,  described  above  in  the  section 
on  the  No  Action  alternative.  Therefore, 
for  tractors,  trailers,  pickups  and  vans 
two  results  are  listed;  one  relative  to 
each  baseline,  namely  Alternative  la 
and  Alternative  1b. 

Also  note  that  the  agencies  analyzed 
pickup  and  van  overall  fuel 
consumption  and  emissions  reductions 
and  benefits  and  costs  using  the 
NHTSA’s  CAFE  model  (Method  A).  In 
addition,  the  agencies  used  EPA’s 


MOVES  model  to  estimate  pickup  and 
van  fuel  consumption  and  emissions 
and  a  cost  methodology  that  applied 
vehicle  costs  in  different  model  years 
(Method  B).  In  both  cases,  the  agencies 
used  a  version  of  the  CAFE  model  to 
estimate  average  per  vehicle  cost,  and 
this  analysis  extended  through  model 
year  2030. 945  The  agencies  concluded 
that  in  these  instances  the  choice  of 
baseline  and  the  choice  of  modeling 
approach  (Method  A  versus  Method  B) 
did  not  impact  the  agencies’  decision  to 
finalize  Alternative  3. 

The  agencies  are  finalizing  a  more 
stringent  program  than  proposed,  so  that 
the  preferred  alternative  for  the  FRM 
(Alternative  3)  achieves  greater 
reductions  and  net  benefits  than  the 
proposed  program  would  have. 
Moreover,  because  the  agencies 
analyzed  the  same  Alternative  4  for  the 
FRM  as  for  the  NPRM,  the  FRM 
preferred  alternative  also  achieves 
greater  reductions  than  Alternative  4 
would  have. 

The  regulatory  impact  analysis  (RI  A) 
accompanying  today’s  notice  presents 
more  detailed  results  of  the  agencies’ 
analysis. 

(1)  Impacts  Using  Analysis  Method  A 

Table  X-1  through  Table  X-4 
summarize  the  key  NHTSA  estimates  of 
the  costs  and  benefit  of  the  program 
using  Method  A.  The  first  two  tables 
show  the  costs  and  benefits  using  a  3 
percent  discount  rate  under  both  the  fiat 
and  dynamic  baselines.  The  third  and 
fourth  tables  show  the  costs  and  benefits 
using  a  7  percent  discount  rate  for  both 
baselines.  Under  all  possible 
combinations  of  discount  rate  and 
baseline  the  net  benefits  from  highest  to 
lowest  are  as  follows:  Alternative  5; 
Alternatives;  Alternative 4;  Alternative 
2. 


Table  X-1— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  3%  (Relative  to 

Baseline  la),  Method  Aa 


Vehicle  segment 


Alt  2 


Alt  3 


Alt  4 


Alt5 


Discounted  pre-tax  fuel  savings  ($billion) 


HD  pickups  and  Vans . 

12.1 

18.7 

20.3 

22.3 

Vocational  Vehicles  . 

13.5 

25.5 

23.6 

34.6 

Tractors/Trailers  . 

50.2 

118.8 

115.7 

169.1 

Total  . 

75.7 

163.0 

159.6 

225.9 

Discounted  Total  technology  costs  ($billion) 


HD  pickups  and  Vans  . 

3.1 

6.8 

8.2 

9.9 

Vocational  Vehicles  . 

1.6 

6.6 

7.1 

9.5 

Tractors/Trailers  . 

9.0 

11.0 

11.6 

26.8 

945  Although  the  agencies  have  considered  the  agencies  extended  the  CAFE  modeling  analysis  given  projected  product  cadence,  multiyear 

regulatory  alternatives  involving  standards  through  model  year  2030  rather  than  model  year  planning,  and  application  of  earned  credits, 

increasing  in  stringency  through,  at  the  latest,  2027,  2027  in  order  to  obtain  more  fully  stabilized  results 
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Table  X-1— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  3%  (Relative  to 

Baseline  la),  Method  A a— Continued 


Vehicle  segment 

Alt  2 

Alt  3 

Alt  4 

Alt  5 

Total  . 

13.7 

24.4 

26.9 

46.2 

Discounted  vaiue  of  emissions  reductions  ($bilion) 


HD  pickups  and  Vans . 

3.4 

5.3 

5.7 

6.3 

Vocational  Vehicles  . 

5.2 

9.8 

9.1 

13.3 

Tractors/Trailers  . 

21.9 

50.9 

50.9 

73.4 

Total  . 

30.5 

66.0 

65.7 

93.0 

Total  costs  ($billion) 


HD  pickups  and  Vans . 

4.4 

7.9 

8.6 

10.3 

Vocational  Vehicles  . 

2.4 

7.3 

8.8 

11.3 

Tractors/Trailers  . 

13.2 

14.0 

15.7 

30.8 

Total  . 

20.0 

29.2 

33.1 

52.4 

Total  benefits  ($billion) 


HD  pickups  and  Vans . 

18.1 

28.1 

30.4 

33.3 

Vocational  Vehicles  . 

20.2 

37.8 

35.1 

51.2 

Tractors/Trailers  . 

78.1 

179.8 

176.5 

255.5 

Total  . 

114.1 

245.7 

242.0 

340.0 

Net  benefits  ($billion) 


HD  pickups  and  Vans . 

13.7 

20.2 

21.8 

23.0 

Vocational  Vehicles  . 

17.8 

30.5 

26.3 

39.9 

Tractors/Trailers  . 

64.9 

165.8 

160.9 

224.7 

Total  . 

94.1 

216.5 

208.9 

287.6 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  XA.1. 


Table  X-2— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  3%  (Relative  to 

Baseline  1b),  Method  A a 


Vehicle  segment 

Alt  2 

Alt  3 

Alt  4 

Alt5 

Discounted  pre-tax  fuel  savings  ($billion) 

HD  pickups  and  Vans . 

10.7 

17.4 

19.5 

21.9 

Vocational  Vehicles  . 

13.5 

25.5 

23.6 

34.6 

Tractors/Trailers  . 

37.6 

106.2 

103.1 

156.5 

Total  . 

61.8 

149.1 

146.2 

213.0 

Discounted  Total  technology  costs  {$billion) 


HD  pickups  and  Vans . 

2.8 

6.4 

7.5 

9.8 

Vocational  Vehicles  . 

1.6 

6.6 

7.1 

9.5 

Tractors/Trailers  . 

8.8 

10.7 

11.3 

26.6 

Total  . 

13.2 

23.7 

25.9 

45.9 

Discounted  value  of  emissions  reductions  ($billon) 


HD  pickups  and  Vans . 

3.0 

4.9 

5.5 

6.2 

Vocational  Vehicles  . 

5.2 

9.8 

9.1 

13.3 

Tractors/Trailers  . 

16.4 

45.4 

45.4 

67.9 

Total  . 

24.6 

60.1 

60.0 

87.4 

Total  costs  ($bi!lion) 


HD  pickups  and  Vans  . 

4.0 

7.4 

8.6 

10.0 

Vocational  Vehicles  . 

2.4 

7.3 

8.8 

11.3 
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Table  X-2— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  3%  (Relative  to 

Baseline  1b),  Method  A a— Continued 


Vehicle  segment 

Alt  2 

Alt  3 

Alt  4 

Alt  5 

Tractors/Trailers  . 

Total  . 

12.9 

13.8 

15.5 

30.6 

19.3 

28.5 

32.9 

51.9 

Total  benefits  ($billion) 


HD  pickups  and  Vans . 

16.0 

26.0 

29.2 

32.7 

Vocational  Vehicles  . 

20.2 

37.8 

35.1 

51.2 

Tractors/Trailers  . 

59.2 

161.0 

157.7 

236.7 

Total  . 

95.4 

224.8 

222.0 

320.6 

Net  benefits  ($bil!ion) 


HD  pickups  and  Vans . 

12.0 

18.6 

20.6 

22.7 

Vocational  Vehicles  . 

17.8 

30.5 

26.3 

39.9 

Tractors/Trailers  . 

46.3 

147.2 

142.2 

206.1 

Total  . 

76.1 

196.3 

189.1 

268.7 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  XA.1. 


Table  X-3— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  7%  (Relative  to 

Baseline  la)  Method  Aa 


Vehicle  segment 

Alt  2 

Alt  3 

Alt  4 

Alt  5 

Discounted  pre-tax  fuel  savings  ($billion) 

HD  pickups  and  Vans . 

7.1 

10.9 

11.9 

13.0 

Vocational  Vehicles  . 

7.1 

13.4 

12.5 

18.5 

Tractors/Trailers  . 

26.6 

62.7 

61.8 

90.7 

Total  . 

40.8 

87.0 

86.2 

122.2 

Discounted  Total  technology  costs  ($billion) 


HD  pickups  and  Vans . 

2.2 

4.8 

5.9 

7.0 

Vocational  Vehicles  . 

1.1 

4.4 

4.8 

6.5 

Tractors/Trailers  . 

6.2 

7.4 

8.0 

18.5 

Total  . 

9.5 

16.6 

18.7 

32.0 

Discounted  value  of  emissions  reductions  ($billon) 


HD  pickups  and  Vans . 

3.1 

4.8 

5.2 

5.7 

Vocational  Vehicles  . 

4.2 

7.8 

7.3 

10.7 

Tractors/Trailers  . 

16.9 

39.5 

39.3 

57.1 

Total  . 

24.2 

52.1 

51.8 

73.5 

Total  costs  <$billion) 


HD  pickups  and  Vans . 

3.0 

5.5 

6.1 

7.3 

Vocational  Vehicles  . 

1.5 

4.8 

5.8 

7.5 

Tractors/Trailers  . 

8.5 

9.2 

10.2 

20.7 

Total  . 

13.0 

19.5 

22.1 

35.5 

Total  benefits  ($billion) 


HD  pickups  and  Vans . 

11.7 

18.0 

19.6 

21.5 

Vocational  Vehicles  . 

12.1 

22.6 

21.1 

31.0 

Tractors/Trailers  . 

47.1 

108.0 

106.8 

155.1 

Total  . 

70.9 

148.6 

147.5 

207.6 

Net  benefits  ($billion) 

HD  pickups  and  Vans  .  I  871  12.5  I  13.5  I  77 


EPA- 1 9-0 1 26-A-00 1 437 


ED  001620  00002750-00440 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


73918  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


Table  X-3— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  7%  (Relative  to 

Baseline  la)  Method  A a— Continued 


Vehicle  segment 

Alt  2 

Alt  3 

Alt  4 

Alt  5 

Vocational  Vehicles  . 

10.6 

17.8 

15.3 

23.5 

Tractors/Trailers  . 

38.6 

98.8 

96.6 

134.4 

Total  . 

58.0 

129.1 

125.4 

172.1 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  X.A.1. 


Table  X-4— MY  2018-2029  Lifetime  Summary  of  Program  Benefits  and  Costs,  Discounted  at  7%  (Relative  to 

Baseline  1b),  Method  Aa 


Vehicle  segment 


Alt  2 


Alt  3 


Alt  4 


Alt  5 


Discounted  pre-tax  fuel  savings  ($biliion 


HD  pickups  and  Vans . 

6.3 

10.1 

11.5 

12.9 

Vocational  Vehicles  . 

7.1 

13.4 

12.5 

18.5 

Tractors/Trailers  . 

19.9 

56.1 

55.2 

84.1 

Total  . 

33.3 

79.6 

79.2 

115.5 

Discounted  Total  technology  costs  ($b!l!ion) 


HD  pickups  and  Vans . 

2.0 

4.4 

5.3 

7.0 

Vocational  Vehicles  . 

1.1 

4.4 

4.8 

6.5 

Tractors/Trailers  . 

6.1 

7.3 

7.8 

18.4 

Total  . 

9.2 

16.1 

17.9 

31.9 

Discounted  value  of  emissions  reductions  ($blllon) 


HD  pickups  and  Vans . 

2.7 

4.4 

5.0 

5.6 

Vocational  Vehicles  . 

4.2 

7.8 

7.3 

10.7 

Tractors/Trailers  . 

12.7 

35.3 

35.1 

52.8 

Total  . 

19.6 

47.5 

47.4 

68.2 

Total  costs  <$billion) 


HD  pickups  and  Vans . 

2.7 

5.1 

6.0 

7.1 

Vocational  Vehicles  . 

1.6 

4.8 

5.8 

7.5 

Tractors/Trailers  . 

8.4 

9.0 

10.1 

20.6 

Total  . 

12.7 

18.9 

21.9 

35.2 

Total  benefits  ($biliion) 


HD  pickups  and  Vans . 

10.4 

16.7 

19.0 

21.3 

Vocational  Vehicles  . 

12.1 

22.7 

21.1 

31.0 

Tractors/Trailers  . 

35.9 

96.8 

95.6 

143.9 

Total  . 

58.4 

136.2 

135.7 

195.2 

Net  benefits  <$billion) 


HD  pickups  and  Vans . 

7.7 

11.6 

13.0 

14.2 

Vocational  Vehicles  . 

10.5 

17.9 

15.3 

23.5 

Tractors/Trailers  . 

27.5 

87.8 

85.5 

123.3 

Total  . 

45.7 

117.3 

113.8 

161.0 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  less  dynamic  baseline,  la,  and  more  dy¬ 
namic  baseline,  1b,  please  see  Section  X.A.1. 


Table  X-5  and  Table  X-6  show  the 
estimated  fuel  savings  and  GHG 
reductions  considering  alternatives 


under  both  baselines.  Under  both 
baselines,  the  reductions  in  both  fuel 
and  GHG’s  are  highest  under  Alternative 


5,  higher  under  Alternative  3  than 
Alternative4,  and  lowest  under 
Alternative  2. 
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Table  X-5— MY  2018-2029  Lifetime  Fuel  Savings  and  GHG  Emissions  Reductions  by  Vehicle  Segment, 

Relative  to  Baseline  la,  Method  Aa 


MY  2018-2029  Total 


Upstream  & 

Fuel  reductions  downstream  GHG 
(billion  gallons)  reductions 


(MMT) 


Alternative  2 


HD  Pickup  TrucksA/ans . 

Vocational  Vehicles  . 

Tractors  and  Trailers  . 

Total  . 

6.2 

6.5 

23.4 

77 

86 

323 

36.1 

486 

Alt,  3 — Preferred  Alternative 

HD  Pickup  Trucks/Vans . 

9.8 

120 

Vocational  Vehicles  . 

12.3 

162 

Tractors  and  Trailers  . 

55.6 

767 

Total  . 

77.7 

1049 

Alt,  4 


HD  Pickup  Trucks/Vans . 

Vocational  Vehicles  . 

Tractors  and  Trailers  . 

Total  . 

10.6 

11.4 

54.0 

130 

150 

744 

76.0 

1024 

Alt,  5 

HD  Pickup  Trucks/Vans . 

11.6 

143 

Vocational  Vehicles  . 

16.7 

219 

Tractors  and  Trailers  . 

78.8 

1087 

Total  . 

107.1 

1449 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Preamble  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Preamble  Section  X.A.1. 


Table  X-6— MY  2018-2029  Lifetime  Fuel  Savings  and  GHG  Emissions  Reductions  by  Vehicle  Segment, 

Relative  to  Baseline  1b  Method  Aa 


MY  2018-2029  Total 

Fuel  reductions 
(billion  gallons) 

Upstream  & 
downstream  GHG 
reductions 
(MMT) 

Alternative  2 

HD  Pickup  Trucks/Vans . 

5.5 

68 

Vocational  Vehicles  . 

6.5 

86 

Tractors  and  Trailers  . 

17.5 

242 

Total  . 

29.5 

396 

Alt,  3 — Preferred  Alternative 

HD  Pickup  TrucksA/ans 

Vocational  Vehicles  . 

Tractors  and  Trailers  . 

Total  . 


9.0 

111 

12.4 

162 

49.7 

685 

958 


Alt,  4 


HD  Pickup  TrucksA/ans 

Vocational  Vehicles  . 

Tractors  and  Trailers  ... 


10.1 

125 

11.4 

150 

48.1 

663 

Total 


69.6 


938 
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Table  X-6— MY  2018-2029  Lifetime  Fuel  Savings  and  GHG  Emissions  Reductions  by  Vehicle  Segment, 

Relative  to  Baseline  1b  Method  A a— Continued 


MY  2018-2029  Total 

Fuel  reductions 
(billion  gallons) 

Upstream  & 
downstream  GHG 
reductions 
(MMT) 

Alt,  5 

HD  Pickup  TrucksA/ans . 

11.3 

140 

Vocational  Vehicles  . 

16.7 

219 

Tractors  and  Trailers  . 

72.9 

1006 

Total  . 

100.9 

1365 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Preamble  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic 
baseline,  1b,  please  see  Preamble  Section  X.A.1. 


Table  X-7— Annual  GHG  and  Fuel  Reductions  Relative  to  the  Dynamic  Baseline  in  2040  and  2050  Using 

Method  A a 


Upstream  &  downstream 

GHG  Reductions 
(MMT  CCLEQ) 

Fuel  reductions 
(billion  gallons) 

2040 

2050 

2040 

2050 

Alt.  2  Less  Stringent — Total  . 

49.1 

57.3 

3.6 

4.2 

Tractors  and  Trailers  . 

30.9 

36.6 

2.2 

2.7 

HD  Pickups  &  Vans  . 

6.7 

7.3 

0.6 

0.6 

Vocational  Vehicles  . 

11.5 

13.4 

0.8 

0.9 

Alt.  3  Preferred — Total  . 

139 

166 

10.2 

12.3 

Tractors  and  Trailers  . 

102 

124 

7.4 

9.0 

HD  Pickups  &  Vans  . 

12.6 

13.8 

1.0 

1.2 

Vocational  Vehicles  . 

24.1 

28.2 

1.8 

2.1 

Alt.  4  Less  Lead  Time — Total  . 

116 

136 

8.6 

10.1 

Tractors  and  Trailers  . 

83.1 

98.7 

6.0 

7.2 

HD  Pickups  &  Vans  . 

12.6 

13.8 

1.1 

1.2 

Vocational  Vehicles  . 

20.0 

23.1 

1.5 

1.7 

Alt.  5  More  Stringent — Total  . 

167 

194 

12.4 

14.2 

Tractors  and  Trailers  . 

124 

146 

9.0 

10.6 

HD  Pickups  &  Vans  . 

14.8 

16.2 

1.3 

1.3 

Vocational  Vehicles  . 

27.8 

32.0 

2.1 

2.3 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


Table  X-8— Annual  GHG  and  Fuel  Reductions  Relative  to  the  Flat  Baseline  in  2040  and  2050  Using  Method 

Aa 


Upstream  &  downstream 

GHG  Reductions 
(MMT  CO.EQ) 

Fuel  reductions 
(billion  gallons) 

2040 

2050 

2040 

2050 

Alt.  2  Less  Stringent — Total  . 

63.7 

75.2 

4.7 

5.5 

Tractors  and  Trailers  . 

44.2 

53.0 

3.2 

3.8 

HD  Pickups  &  Vans  . 

8.0 

8.8 

0.6 

0.7 

Vocational  Vehicles  . 

11.5 

13.4 

0.9 

1.0 

Alt.  3  Preferred — Total  . 

153 

184 

11.3 

13.7 

Tractors  and  Trailers  . 

115 

141 

8.4 

10.2 

HD  Pickups  &  Vans  . 

13.8 

15.1 

1.1 

1.3 

Vocational  Vehicles  . 

24.1 

28.2 

1.8 

2.2 

Alt.  4  Less  Lead  Time — Total  . 

131 

153 

9.6 

11.4 

Tractors  and  Trailers  . 

96.5 

115 

7.0 

8.3 

HD  Pickups  &  Vans  . 

14.0 

15.3 

1.1 

1.3 

Vocational  Vehicles  . 

20.0 

23.1 

1.5 

1.8 

Alt.  5  More  Stringent — Total  . 

181 

213 

13.4 

15.6 

Tractors  and  Trailers  . 

137 

163 

9.9 

11.8 

HD  Pickups  &  Vans  . 

16.0 

17.6 

1.4 

1.5 

Vocational  Vehicles  . 

27.8 

32.0 

2.1 

2.3 

Note: 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  i.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 
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(2)  impacts  Using  Analysis  Method  B  the  program  using  Method  B  for 
Table  X-9  summarizes  EPA's  calendar  years  2040  and  2050. 

estimates  of  GHG  and  fuel  reductions  of 

Table  X-9— Annual  GHG  and  Fuel  Reductions  Relative  to  the  Flat  Baseline  in  2040  and  2050  Using  Method 

Ba 


Upstream  &  downstream 

GHG  Reductions 
(MMT  C02EQ) 

Fuel  reductions 
(billion  gallons) 

2040 

2050 

2040 

2050 

Alt.  2  Less  Stringent — Total  . 

71.8 

84.0 

5.4 

6.3 

Tractors  and  Trailers  . 

44.2 

53.0 

3.2 

3.8 

HD  Pickups  &  Vans  . 

16.1 

17.6 

1.4 

1.5 

Vocational  Vehicles  . 

11.5 

13.4 

0.9 

1.0 

Alt.  3  Preferred — Total  . 

166.5 

198.9 

12.5 

14.9 

Tractors  and  Trailers  . 

115.5 

140.7 

8.4 

10.2 

HD  Pickups  &  Vans  . 

26.9 

30.0 

2.2 

2.6 

Vocational  Vehicles  . 

24.1 

28.2 

1.9 

2.1 

Alt.  4  More  Stringent — Total  . 

144.1 

168.5 

10.9 

12.7 

Tractors  and  Trailers  . 

96.5 

115.1 

7.0 

8.3 

HD  Pickups  &  Vans  . 

27.7 

30.3 

2.3 

2.6 

Vocational  Vehicles  . 

20.0 

23.1 

1.5 

1.8 

Alt.  5  More  Stringent — Total  . 

196.8 

230.0 

14.8 

17.2 

Tractors  and  Trailers  . 

136.9 

162.9 

9.9 

11.8 

HD  Pickups  &  Vans  . 

32.2 

35.2 

2.7 

3.0 

Vocational  Vehicles  . 

27.8 

32.0 

2.1 

2.4 

Note; 

aFor  an  explanation  of  analytical  Methods  A  and  B,  please  see  Section  I.D;  for  an  explanation  of  the  flat  baseline,  la,  and  dynamic  baseline, 
1b,  please  see  Section  X.A.1. 


XI.  Natural  Gas  Vehicles  and  Engines 

NGV  America  estimates  that 
approximately  65,200  natural  gas  trucks 
were  operating  in  the  U.S.  in  2014.  This 
represents  0.3  percent  of  the  heavy-duty 
vehicle  fleet  in  the  U.S.  based  on  EPA’s 
estimated  17.5  million  heavy-duty 
trucks  operating  in  the  U.S.946  947  While 
medium  and  heavy -dutynatural  gas 
vehicles  continue  to  be  produced  and 
sold,  the  collapse  of  crude  oil  prices 
starting  in  2014  has  reduced  the 
economic  incentive  to  expand  the  use  of 
natural  gas  fueled  trucks.  Although 
these  natural  gas  versions  are  similar  in 
many  ways  to  their  petroleum 
counterparts,  there  are  significant 
differences.  There  are  also  both 
similarities  and  differences  in  the 
production  and  distribution  of  natural 
gas  relative  to  gasoline  and  diesel  fuel. 

This  combined  rulemaking  by  EPA 
and  NHTSA  is  designed  to  regulate  two 
separate  characteristics  of  heavy-duty 
vehicles:  Emissions  ofGHGsand  fuel 
consumption  (especially  petroleum 
fuels).  The  use  of  natural  gas  as  a  heavy- 
duty  fuel  can  impact  both  of  these.  In 
the  case  of  d iesel  or  gasol  i ne  powered 
vehicles,  there  is  a  close  relationship 
between  GHG  emissions  and  petroleum 
consumption.  The  situation  is  different 


946  Yborra,  Stephe;  NGV  Market  Briefing  to  EPA 
and  NHTSA,  August  12,  2014. 

947  MOVES2014;  http://www3.epa.gov/otaq/ 
models/ moves/ i  n  dex.  h  tm . 


for  non-petroleumfuels  like  natural  gas. 
Natural  gas  also  has  a  lower  carbon 
content  than  petroleum  fuels.  Thus,  a 
natural  gas  vehicle  that  could  achieve 
the  same  fuel  efficiency  as  a  diesel  - 
powered  vehicle  would  emit  about  20 
percent  less  C02  when  operating  on 
natural  gas  and  consume  no  petroleum. 
A  natural  gas  vehicle  with  the  same  fuel 
efficiency  as  a  gasoline  vehicle  would 
emit  about  30  percent  less  C02.948 
However,  current  natural  gas  engines 
are  5  to  15  percent  less  energy  efficient 
than  diesel  engines.  This  means  that, 
although  natural  gas  engines  are 
typically  less  fuel  efficient,  they  can 
have  lower  C02  emissions  and  consume 
much  less  petroleum.  In  Phase  1,  the 
agencies  balanced  these  factors  by 
applying  the  gasoline  and  diesel  C02 
standards  to  natural  gas  engines  based 
on  the  engine  type  of  the  natural  gas 
engine.  Fuel  consumption  for  these 
vehicles  is  then  calculated  according  to 
their  tailpipe  C02  emissions.  In  essence, 
this  applies  a  one-to-onarelationship 
between  fuel  efficiency  and  tailpipe  C02 
emissions  for  all  vehicles,  including 
natural  gas  vehicles.  The  agencies 
determined  that  this  approach  would 
likely  create  a  small  balanced  incentive 
for  natural  gas  use.  See  76  FR  57123;  see 


948  Methane  emissions  above  the  heavy- dutyO.1 
g/bhp-  hrmethane  tailpipe  standard  must  be 
accounted  for  and  offsets  the  lower  C02  tali  pipe 
emissions. 


also  77  FR  51705  (August  24,  2012)  and 
77  FR  51500  (August  27,  2012)  (EPA 
and  NHTSA,  respectively,  further 
elaborating  on  basis  for  having  Phase  1 
apply  at  the  tailpipe  only,  including  for 
alternative  fueled  vehicles);  see  also 
Delta  Construction  Co.  v.  EPA ,  783  F.  3d 
1291  (D.C.  Cir.  2015)  (dismissing 
challenge  to  Phase  1  GHG  standards  as 
being  arbitrary  for  applying  only  on  a 
tailpipe  basis). 

For  Phase  2,  the  agencies  have 
reevaluated  the  potential  use  of  natural 
gas  in  the  heavy -dutysector  and  the 
impacts  of  such  use.  As  discussed 
below,  based  on  our  review  of  the 
literature  and  external  projections  we 
believe  that  the  use  of  natural  gas  is 
unlikely  to  become  a  major  fuel  source 
for  medium  and  heavy -duty  vehicles 
during  the  Phase  2  time  frame.  Thus, 
since  we  project  natural  gas  vehicles  to 
have  little  impact  on  both  overall  GHG 
emissions  and  fuel  consumption  during 
the  Phase  2  time  frame,  the  agencies  see 
no  need  to  make  fundamental  changes 
to  the  Phase  1  approach  for  natural  gas 
engines  and  vehicles. 

As  part  of  this  rulemaking,  the 
agencies  developed  a  lifecycle  analysis 
of  natural  gas  used  by  the  heavy-duty 
truck  sector,  which  is  presented  in 
Section  Xl.B.  We  also  present  the  results 
of  analyses  projecting  the  future  use  of 
natural  gas  by  heavy -dutytrucks, 
identify  a  number  of  potential  emission 
control  technologies,  and  discuss  the 
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approaches  that  could  help  to  reduce 
the  methane  emissions  from  natural  gas 
trucks  in  the  future.  A  more  detailed 
discussion  of  these  analyses  and  issues 
can  be  found  in  RIA  Chapter  13. 

A.  Natural  Gas  Engine  and  Vehicle 
Technology 

Both  gasoline  and  diesel  vehicles  can 
be  designed  or  modified  to  use  natural 
gas.  Several  engine  parameters  and 
characteristicscome  into  play  in 
comparing  engines  powered  by  natural 
gas  with  engines  powered  by 
conventional  fuels. 

Gasoline-fueledenginesare  typically 
spark- ignitionengines  that  rely  on 
stoichiometric  combustion,  which 
means  that  essentially  all  the  oxygen 
from  the  engine’s  intake  air  is  consumed 
in  the  combustion  process.  Converting  a 
gasoline- fueledengine  to  run  on  natural 
gas  involves  changing  the  hardware 
used  to  store  and  deliver  fuel  to  the 
engine,  but  the  combustion  strategy 
remains  largely  unchanged.  The  engine 
must  be  recalibrated  for  the  different 
fuel  properties,  but  combustion 
typically  remains  stoichiometric.  In 
addition,  the  catalysts  may  require 
significant  changes  to  enable  the  heavy- 
duty  engine  to  comply  with  the 
emission  standards. 

D  iesel  -  f  ueledeng  i  nes  are 
compression  -  ignitionengines  that  rely 
on  lean-burncombustion,  which  means 
that  the  engine  takes  in  a  substantial 
quantity  of  excess  air  (oxygen)  that  is 
not  consumed  in  the  combustion 
process.  Engines  usually  have 
turbochargers  to  compress  the  intake  air, 
which  allows  for  greater  power  output 
and  thermodynamic  efficiency. 
Converting  a  diesel -fueledengine  to  run 
on  natural  gas  may  involve  a  minimal 
set  of  changes  to  engine  calibrations  to 
maintain  lean -burnoperat ion  and  the 
overall  operating  characteristics  of  a 
compression  -  ignitionengine,  although 
there  are  substantial  changes  to  the  fuel 
storage  and  delivery  systems. 
Compressed  ignition  natural  gas  engines 
either  require  the  use  of  a  pilot  injection 
of  a  smal  I  amount  of  d iesel  fuel  to 
initiate  the  combustion  event  when  the 
natural  gas  is  directly  injected,  or  more 
commonly,  a  mixture  (never  more  than 
50  percent  natural  gas)  of  natural  gas 
and  diesel  fuel  is  combusted  for 
fumigated  natural  gas  engines.  It  is  also 
possible  to  convert  a  diesel -fueled 
engine  to  run  on  natural  gas  by  adding 
a  spark  plug.  The  option  of  changing  the 
calibration  strategy  to  rely  on 
stoichiometric  combustion  would  allow 
for  simpler  engine  design  and  operation, 
but  it  would  come  at  a  cost  of  higher 
fuel  consumption  and  C02  emissions. 


Engines  running  on  natural  gas  are 
capable  of  meeting  the  same  criteria  and 
GHG  emission  standards  that  apply  for 
gasoline  and  diesel  engines,  although 
complying  with  the  methane  tailpipe 
emission  standard  has  posed  a  challenge 
for  engine  manufacturers  up  to  this 
point.  In  the  case  of  reducing  PM  and 
C02  emissions,  there  is  an  inherent 
advantage  for  natural  gas.  In  contrast, 
engines  must  be  properly  calibrated  and 
maintained  to  avoid  high  emission  rates 
for  NOx,  HC,  and  CO. 

On-vehiclefuel  storage  for  natural  gas 
is  also  an  important  design  parameter. 
The  most  common  method  today  is 
compressed  natural  gas  (CNG),  which 
involves  storing  the  fuel  as  a  gas  at  very 
high  pressure  (up  to  —3600  psi)  to 
increase  the  density  of  the  fuel, 
although  the  fuel  remains  less  dense 
than  diesel  fuel.  Compared  to  diesel 
fuel,  CNG  increases  vehicle  weight 
(because  of  heavier  high  pressure  fuel 
tanks)and  generally  reduces  the  range 
relative  to  gasoline  or  diesel  vehicles. 
Nevertheless,  CNG  technology  is  readily 
availableand  does  not  involve  big 
changes  for  operators.  The  alternative  is 
to  extensively  cool  the  fuel  so  that  it  can 
be  stored  as  liquefied  natural  gas  (LNG) 
at  a  lower  pressure,  which  involves 
more  extensive  hardware  changes  for 
managing  the  fuel  as  a  cryogenic  liquid. 
LNG  fuel  storage  also  involves  a 
substantial  weight  increase,  but  LNG 
has  a  higher  density  than  CNG  so  LNG 
vehicles  can  store  much  more  fuel  than 
CNG  vehicles  in  the  same  volume.  LNG 
technology  is  available  for  a  limited 
number  of  truck  models,  mostly  for  line- 
haul  service  where  range  is  a  paramount 
consideration.  The  cryogenic  fuel 
requires  substantial  changes  in 
hardware  and  procedures  for  refueling 
stations  and  operators.  An  additional 
difference  from  CNG  is  that  because 
LNG  must  be  kept  cool  to  prevent 
evaporation,  significant  losses  will 
occur  if  a  vehicle  is  not  used  frequently 
enough.  For  example,  an  LNG  vehicle 
left  parked  over  a  period  of  multiple 
days  will  eventually  vent  the  fuel  to 
prevent  tank  failure,  as  the  system  takes 
on  heat  from  the  surrounding 
environment  and  the  pressure  increases. 

B.  GHG  Lifecycle  Analysis  for  Natural 
Gas  Vehicles 

This  section  is  organized  into  three 
sections.  The  first  section  summarizes 
the  upstream  emissions  associated  with 
natural  production  and  distribution. 

The  second  section  summarizes  the 
downstream  emissions  associated  with 
the  actual  use  of  the  fuel.  The  last 
section  summarizes  the  results  of  the 
lifecycle  emissions  analysis  and 
provides  a  comparison  between  natural 


gas  lifecycle  and  diesel  fuel  lifecycle 
emissions.  Only  the  overall  results  of 
the  lifecycle  emissions  analysis  between 
natural  gas  and  diesel  fuel  are  presented 
here,  with  more  detail  provided  in 
Chapter  13  of  the  RIA. 

(1)  Upstream  Emissions 

Upstream  methane  emissions 
(occurring  in  natural  gas  production, 
processing,  transmission,  storage  and 
distribution)  have  been  estimated  and 
summarized  in  the  annual  EPA  report 
Inventory  of  U.S.  Greenhouse  Gas 
Emissions  and  Sinks  (GHG  Inventory) 
for  the  United  Nations  Framework 
Convention  on  Climate  Change 
(UNFCCC).  As  a  basis  for  estimating  the 
lifecycle  impact  of  natural  gee  use  by 
heavy -dutytrucks,  we  used  the  year 
2014  methane  emission  estimates  in  the 
most  recent  GHG  Inventory,  published 
in  2016.  Substantial  amounts  of  new 
information  on  methane  emissions  from 
oil  and  gas  systems  have  become 
available  recently  from  a  number  of 
channels,  including  EPA’s  GHG 
Reporting  program,  industry 
organizations,  and  various  research 
studies.  EPA  reviewed  this  information 
and  revised  its  estimates  of  methane 
emissions  from  natural  gas  and 
petroleum  facilities  for  the  2016  GHG 
Inventory.  Comparing  the  most  recent 
GHG  Inventory  estimate  for  2013  to  the 
previous  GHG  I  nventory  for  201 3, 
methane  emissions  are  about  one  third 
higher  for  the  aggregated  natural  gas 
system  than  the  previous  estimate.  The 
GHG  Inventory  also  includes  the 
quantity  of  carbon  dioxide  which  is 
coproduced  with  methane  throughout 
the  natural  gas  system  and  emitted  to 
the  atmosphere  through  venting,  flaring, 
and  as  fugitive  emissions.  Since  the 
GHG  Inventory  only  represents  U.S.- 
based  methane  and  carbon  dioxide 
emissions,  it  does  not  estimate  the  GHG 
emissions  caused  by  the  production  of 
natural  gas  in  Canada  which  is  imported 
to  the  U.S.  The  imported  Canadian 
natural  gas  comprises  about  10  percent 
of  U.S.  natural  gas  consumption.  To 
estimate  the  GHG  emissions  from  this 
Canadian  natural  gas,  we  assume  that  it 
has  the  same  GHG  em  issions  profi  le  as 
U.S.-producednatural  gas. 

The  GHG  Inventory  is  updated 
annually  to  account  for  new  emission 
sources  (e.g.,  new  natural  gas  wells), 
updated  data,  emission  factors  and/or 
methodologies,  and  to  account  for 
changes  in  emissions  due  to  policy 
changes,  regulatory  changes  and 
changes  in  industry  practices.  The  GHG 
Inventory  reflects  emission  reductions 
due  to  existing  state  regulations, 
National  Emission  Standards  for 
Hazardous  Air  Pollutants  (NESHAP) 
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promulgated  by  EPA  in  1999, 949  the 
New  Source  Performance  Standards 
(NSPS)  promulgated  by  EPA  in  201 2, 950 
and  Natural  Gas  Star  (a  flexible, 
voluntary  partnership  that  encourages 
oil  and  natural  gas  companies  to  adopt 
proven,  cost -effectivetechno  fogies  and 
practices  that  improve  operational 
efficiency  and  reduce  methane 
emissions).951 

Emission  estimates  in  the  GHG 
Inventory  are  generally  bottom -up 
estimates  which  are  per-unit 
(compressor,  pneumatic  valve,  etc.) 
emission  estimates  based  on  measured 
or  calculated  emission  rates  from  such 
emission  sources. 

In  addition  to  the  national  -  leveidata 
available  through  the  GHG  Inventory, 
facility- level  petroleum  and  natural  gas 
systems  data  are  also  available  through 
EPA’s  Greenhouse  Gas  Reporting 
Program  (GHGRP).952  These  data 
represent  a  significant  step  forward  in 
understanding  GHG  emissions  from  this 
sector  and  EPA  expects  that  it  will  bean 
important  tool  for  the  agency  and  the 
public  to  analyze  emissions,  and  to 
understand  emission  trends.  EPA  is 
using  GHGRP  data  to  update  emission 
estimates  in  the  GHG  inventory,  and  we 
plan  to  continue  to  leverage  GHGRP 
data  to  update  future  GHG  Inventories. 

The  EPA-promulgated2012  New 
Source  Performance  Standards  (NSPS 
OOOO)  will  reduce  emissions  of  ozone 
precursors  from  natural  gas  facilities 
and  have  methane  and  hazardousair 
pollutant  reduction  co-benefits.The 
NSPS  standards  require  that  emissions 
from  natural  gas  wells  that  are 
hydraulically  fractured  be  controlled 
using  flaring  or  reduced  emission 
completion  (REC)  technology  from 
completions  and  workovers  starting  in 
2012.  RECs  used  by  natural  gas  well 
drillers  capture  the  natural  gas 
emissions  that  occur  during  well 
completion,  instead  of  venting  or  flaring 
the  emissions.  Starting  in  January  2015, 
RECs  are  required  for  natural  gas  well 
completions  and  workovers.  The  NSPS 
also  regulates  the  emissions  from  certain 
new  natural  gas  production  equipment, 
including  dehydrator  vents  and 
condensate  tanks. 

The  Energy  Information 
Administration  (EIA)  projects  natural 


949  National  Emission  Standards  for  Hazardous 
Air  Pollutants  (NESHAP):  For  the  Oil  and  Natural 
Gas  Production  and  Natural  Gas  Transmission  and 
Storage,  Final  Rule,  40  CFR  part  63,  subpart  HH; 
June  17,  1999. 

950  Oil  and  Natural  Gas  Sector:  New  Source 
Performance  Standards  and  National  Emission 
Standards  for  Hazardous  Air  Pollutants  Reviews; 
Final  Rule,  40  CFR  parts  60  and  63,  Environmental 
Protection  Agency,  August  16,  2012. 

951  www3.epa.gov/gasstar/. 

952  See  40  CFR  part  98,  subparts  PP  and  RR. 


gas  production  to  increase  by  about  19 
percent  by  2025.  However,  as  noted  in 
the  2016  Second  Biennial  Report  of  the 
United  States  of  America,  EPA  projects 
emissions  of  methane  to  increase,  by 
only  5  percent  during  this  timeframe; 
thus,  methane  emissions  in  2025  are 
expected  to  be  12  percent  lower  than  in 
2014  per  equivalent  volume  of  natural 
gas  being  produced. 

EPA  is  taking  additional  steps  to 
reduce  the  emissions  of  methane  from 
natural  gas  and  oil  production  facilities. 
On  May  12,  2016,  EPA  finalized 
regulations  (2016  NSPS  OOOOa)  which, 
among  other  things,  include  methane 
standards  for  oil  and  gas  equipment 
used  across  the  oil  and  gas  sources 
currently  only  regulated  for  VOCs,  and 
require  the  use  of  reduced  emissions 
completions  at  hydraulically  fractured 
oil  wells.953  In  March  of  2016,  the  U.S. 
EPA  and  Canadian  Environment  and 
Climate  Change  Canada  (ECCC) 
announced  plans  to  regulate  emissions 
from  existing  oil  and  gas 
sources.954  955  956  The  goal  of  these 
various  actions  is  to  achieve  an 
aggregated  40  to  45  percent  reduction  in 
methane  emissions  relative  to  methane 
emissions  in  2012.  The  lifecycle 
analysis  presented  here  and  in  R1A 
Chapter  13  attempts  to  represent  GHG 
emissions  in  the  year  2025,  but  probably 
overestimates  those  emissions  because 
the  analysis  does  not  take  into  account 
the  201 6  NSPS,  or  any  future  action  that 
would  address  existing  sources. 

In  the  GHG  Inventory,  emissions 
associated  with  powering  the  units  or 
equipment  (/.e.,  compressors,  pumps) 
used  in  natural  gas  production, 
processing,  transmission  and 
distribution  are  aggregated  with  all  the 
other  fossil  fuel  combustion  activities. 
Rather  than  attempt  to  disaggregate 
those  specific  GHG  emissions  from  the 
rest  of  the  process  emissions  in  the  GHG 
Inventory,  we  instead  used  the 
estimated  emissions  for  these  sources 
provided  by  GREET. 

(2)  Downstream  Emissions 

Downstream  emissions  associated 
with  natural  gas  differ  between  CNG 


953  Oil  and  Natural  Gas  Sector:  Emission 
Standards  for  New  and  Modified  Sources;  40CFR 
60,  May  12,  2016. 

954  https:/ /www.  wh  iteho  use.  gov/the  -  press  -  office/ 
201 6/03/1 0/us  - Canada -joint  -  sta  tern  ent-climate- 
energy- and-  arctic  -  leadership. 

955  https://blog.  epa.gov/biog/2016/03/epa  -  taking  - 
steps-  to  -  cut  -  methane-emissions  -  from  -  existing-  oil- 
and- gas -sources. 

956  Canada  achieving  methane  emissions 
reductions  from  its  natural  gas  sector  is  important 
to  the  US  GHG  footprint  because  about  10  percent 
of  the  natural  gas  consumed  in  the  US  is  imported 
from  Canada. 


and  LNG.  We  discuss  the  emissions  of 
both  types  below. 

(a)  Compressed  Natural  Gas  (CNG) 

Natural  gas  used  as  CNG  is 
compressed  at  the  retail  stations  that 
sell  the  CNG  and  the  fleet  facilities 
which  fuel  the  CNG  fleet  vehicles.  Thus, 
it  is  typically  off  -  loadedfrom  the 
broader  natural  gas  system  where  the 
vehicles  using  CNG  are  refueled.  To  get 
the  natural  gas  to  the  CNG  retail 
facilities,  which  are  mostly  located  in  or 
near  urban  areas,  the  natural  gas  is 
normally  shipped  through  the 
distribution  system  downstream  of  the 
natural  gas  transmission  system.  CNG 
trucks  are  then  refueled  at  the  retail 
stations  providing  CNG.  Each  time  a 
CNG  refueling  event  occurs,  a  small 
amount  of  natural  gas  is  released  to  the 
environment.  We  estimated  the  volume 
of  CNG  emitted  by  this  equipment 
during  refueling  based  on  past  data 
collected  on  these  types  of  fueling 
fittings  (described  in  RIA  Chapter 
13.1.2.1).  Since  CNG  storage  systems  are 
designed  handle  very  high  pressures, 
they  must  be  designed  to  have  no  leaks, 
so  the  CNG  could  remain  stored  in  the 
CNG  tanks  indefinitely.  However, 
should  a  leak  occur,  the  very  high 
pressure  at  which  CNG  is  stored 
dramatically  increases  fugitive 
emissions.  We  do  not  have  any  data  to 
suggest  that  fugitive  emissions  from 
CNG  trucks  and  assume  for  this  analysis 
that  CNG  fugitive  emissions  from  CNG 
storage  at  retail /fleet  facilities  and  by 
trucks  is  zero.  However,  we  recognize 
that  this  clearly  underestimates  the 
methane  emissions  from  these  storage 
facilities  since  they  are  unlikely  to  be 
leak-freein  every  instance. 

Stored  at  3600  psi  the  energy  density 
of  CNG  is  only  about  25  percent  of  the 
energy  density  of  diesel  fuel.  This  lower 
energy  density  is  a  disincentive  for 
using  CNG  in  long  haul  trucks  because 
it  limits  the  vehicle’s  range.  However,  as 
described  in  the  Chapter  13.1.3.1  of  the 
RIA,  using  an  adsorbent  for  natural  gas 
(ANG)  could  improve  the  energy  density 
of  CNG,  which  would  make  it  a  better 
candidate  for  natural  gas  storage  for  long 
range  combination  trucks.957  Or,  if  used 
to  store  CNG  at  the  same  density,  could 
reduce  the  compression  energy  required 
to  compress  the  CNG  since  it  could  be 
stored  at  a  lower  pressure. 


957  Menon,  V.C.,  Komarneni,  S.  1998  “Porous 
Adsorbents  for  Vehicular  Naturai  Gas  Storage:  A 
Review,”  Journai  of  Porous  Materials  5,  43-58 
(1998);  Burcheii,  T  “Carbon  Fiber  Composite 
Adsorbent  Media  for  Low  Pressure  Naturai  Gas 
Storage”  Oak  Ridge  National  Laboratory. 
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(b)  Liquefied  Natural  Gas  (LNG) 

A  primary  reason  for  liquefying 
natural  gas  is  that  it  allows  storing  the 
natural  gas  at  about  60  percent  of  the 
density  of  diesel  fuel,  which  is  more 
than  twice  as  dense  as  CNG.  For  this 
reason,  LNG  is  a  primary  fuel  being 
considered  by  long  haul  trucks. 

Liquefaction  is  the  first  step 
downstream  of  the  natural  gas 
production,  processing  and  distribution 
system  for  making  LNG  available  to 
trucks.  This  step  involves  cooling  the 
natural  gas  until  it  undergoes  a  phase 
change  from  a  gas  to  a  liquid  at  a  low 
pressure.  LNG  plants  are  configured 
differently  depending  on  their  ultimate 
capacity.  Large  LNG  export  facilities 
produce  5  million  metric  tons,  or  more, 
per  year  of  LNG  and  the  economy  of 
scale  of  these  large  plants  supports  the 
significant  addition  of  capital  to  reduce 
their  operating  costs  and  energy  use.  An 
LNG  plant  solely  producing  LNG  for 
truck  fuel  would  likely  be  significantly 
smaller  (/.e.,  0.1  million  metric  tons  per 
year)  and  have  a  poorer  economy  of 
scale  than  the  LNG  export  facilities. 
Their  energy  efficiency  would  be 
expected  to  be  much  lower  on  a 
percentage  basis.  The  California  Air 
Resources  Board  estimated  that  the 
liquefaction  plants  used  for  producing 
truck  LNG  fuel  are  80  percent  efficient, 
compared  to  90  percent  efficient  for 
LNG  export  facilities.958  in  other  words, 
the  amount  of  energy  used  to  liquefy  the 
natural  gas  would  be  equivalent  to  the 
energy  content  10  to  20  percent  of  the 
natural  gas  coming  into  the  facility. 
CARB  recently  conducted  its  lifecycle 
assessments  for  LNG  assuming  both  90 
percent  efficiency  value  as  well  as  80 
percent  efficiency  due  to  the  uncertainty 
of  where  the  LNG  would  be  sourced 
from  (this  assessment  by  CARB  is  solely 
for  illustrative  purposes — to  qualify  for 
credit  under  the  Low  Carbon  Fuel 
Standard  (LCFS),  the  actual  LNG  plant 
performance  would  need  to  be  the  basis 
for  any  submission  for  requesting  credit 
under  the  LCFS).  For  this  lifecycle 
analysis  of  LNG  as  a  truck  fuel,  we 
assume  that  LNG  plants  are  80  percent 
efficient,  which  is  consistent  with  the 
types  of  LNG  plants  that  would  be 
dedicated  producers  of  LNG  for 
transportation  purposes.  We  also 
estimated  the  fugitive  methane 
emissions  at  the  plant,  as  well  as  carbon 
dioxide  emissions  emitted  by  the 
processes  which  liquefy  the  natural  gas. 
Because  LNG  plants  are  located  separate 
from  the  retail  facilities,  they  can  be 


958  Detailed  California- Mod  if iedGREET  Pathway 
for  Liquefied  Natural  Gas  (LNG)  from  North 
American  and  Remote  Natural  Gas  Sources,  Version 
1.0,  California  Air  Resources  Board,  July  20,  2009. 


located  to  access  the  lowest  cost 
feedstock.  This  means  the  natural  gas 
for  LNG  can  be  sourced  from  the  larger 
natural  gas  transmission  pipelines 
which  are  upstream  of  the  distribution 
pipelines.  Once  the  natural  gas  is 
liquefied  at  the  liquefaction  plant,  it  is 
stored  in  an  insulated  storage  tank  to 
keep  the  LNG  liquefied. 

LNG  is  typically  transported  to  the 
retail  station  using  insulated  trailers 
designed  specifically  for  transporting 
LNG.  Boil-offemissions  can  occur 
during  transport,  but  only  if  the 
temperature  of  the  LNG  increases  to  the 
point  the  pressure  relief  valve  opens. 
However,  since  the  LNG  is  super  cooled, 
boil  off  events  are  likely  to  be  rare.  LNG 
is  also  stored  in  an  insulated  storage 
tank  at  the  retail  facility.  Heat  gain  in 
the  storage  tank  could  eventually  lead  to 
boil-offemissions.  Service  stations  with 
little  LNG  demand  are  at  a  higher  risk 
of  boil-offemissions  compared  to 
service  stations  which  have  a  significant 
throughput  volume.  LNG  stations  could 
be  configured  to  avoid  boil  -offevents  to 
the  atmosphere,  such  as  venting  to  a  co¬ 
located  CNG  facility,  venting  to  a  nearby 
natural  gas  pipeline,  or  oxidizing  the 
methane  to  carbon  dioxide.  In  the 
absence  of  other  information,  we  used 
CARB’s  estimate  of  boil-offemissions 
for  LNG  transportation  by  the  tanker 
truck  between  the  LNG  plant  and  retail 
outlets  and  from  LNG  retail  facilities.959 

LNG  vehicles  generally  refuel  LNG 
retail  outlets  or  fleet  refueling  facilities 
much  the  same  as  other  vehicles. 
However,  because  the  fuel  is  under 
pressure,  when  the  refueling  nozzle  is 
disconnected  from  the  LNG  tank  nozzle, 
a  small  amount  of  methane  is  released 
to  the  environment.  We  estimated  the 
volume  of  LNG  emitted  by  this 
equipment  during  refueling  based  on 
past  data  collected  on  these  types  of 
fueling  fittings  (described  in  R1A 
Chapter  13).  In  addition,  operators 
sometimes  reduce  the  pressure  in  the 
truck’s  LNG  tank  to  speed  up  the 
refueling  process,  which  can  emit 
methane  as  well.  In  some  cases  the  retail 
station  is  equipped  with  another  hose 
and  associated  piping  to  vent  the  excess 
gas  to  the  retail  stations’  storage  tank 
where  it  would  usually  condense  back 
to  a  liquid  due  to  the  lower  temperature 
of  that  tank,  or  perhaps  be  vented  to  a 
natural  gas  pipeline.  However,  for  those 
retail  outlets  without  such  vent  lines  to 
the  storage  tank,  the  operator  may 
simply  vent  the  truck’s  storage  tank  to 
the  atmosphere.  We  estimated  the 
emissions  for  a  boil-offevent  or  venting 
an  LNG  tank  prior  to  refueling  as  part 


959  ibid. 


of  a  sensitivity  analysis  for  our  lifecycle 
analysis. 

(c)  Comparing  CNG  to  LNG 

The  differences  between  CNG  and 
LNG  refueling  patterns  are  important. 
Only  a  single  facility,  the  retail  outlet, 
is  required  for  distributing  CNG,  while 
LNG  requires  both  a  liquefaction  plant 
and  a  retail  outlet  and  a  means  for 
transporting  the  LNG  from  the 
liquefaction  plant  to  retail.  Relying  on  a 
single  facility  simplifies  the  logistics  of 
providing  CNG  and  reduces  the 
opportunity  for  methane  leakage  to  the 
environment.  However,  this  emissions 
disadvantage  of  LNG  compared  to  CNG 
is  offset  somewhat  because  LNG  is 
expected  to  access  natural  gas  from  the 
upstream  transmission  system  (due  to 
lower  prices),  which  avoids  methane 
emissions  associated  with  the 
downstream  natural  gas  distribution 
system. 

(d)  Vehicle  Emissions 

There  are  several  different  ways  that 
diesel  heavy -dutyengines  can  be 
configured  to  use  natural  gas  as  a  fuel. 
The  first  is  a  spark  ignition  (Otto  cycle) 
natural  gas  (SING)  engine.  The  SING 
heavy  duty  engine  burns  the  fuel 
stoichiometrically  and  uses  a  three-way 
catalyst,  and  some  also  add  an  oxidation 
catalyst  to  provide  the  greatest 
emissions  reduction.  In  this  case  the 
engine  compression  ratio  is  reduced 
similar  to  that  of  a  gasoline  engine  and 
thus  its  thermal  efficiency  is  lower  than 
a  diesel  -  likeengine  by  about  10-15 
percent. 

The  second  is  a  direct  injection 
natural  gas  (DING),  diesel  cycle.  The 
DING  engine  uses  a  small  quantity  of 
diesel  fuel  (pilot  injection)  or  a  glow 
plug  as  ignition  sources.  As  the 
injection  system  for  the  diesel  fuel  does 
not  have  the  capability  of  greater 
injection  quantities,  this  option  has  no 
dual-fuelproperties.  On  the  other  hand, 
an  optimization  of  the  pilot  injection 
can  be  made  to  achieve  lower  emissions. 
An  advanced  high  pressure  direct 
injection  (HPDI)  fuel  system  combining 
the  injection  of  both  diesel  fuel  and 
natural  gas  can  be  used  for  lean  burn 
combustion.  This  enables  the  engine  to 
maintain  the  efficiency  advantage  of  a 
compression  ignition  engine  while 
running  mainly  CNG/LNG. 

The  third  is  a  mixed  -fuelnatural  gas 
(MFNG),  diesel  cycle.  In  a  mixed -fuel 
engine,  natural  gas  is  mixed  with  intake 
air  before  induction  to  the  cylinder  and 
diesel  fuel  is  used  as  ignition  source. 

M  i  xed  -  fuel  veh  ic  le/eng i  ne  means  any 
vehicle/engine  engineered  and  designed 
to  be  operated  on  the  original  fuel(s),  or 
a  mixture  of  two  or  more  fuels  that  are 
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combusted  together.  Engine  results  have 
shown  that  the  efficiency  of  the  engine 
could  decrease  by  about  2-5  percent  in 
mixed -fuelmode  compared  to  diesel 
mode  and  that  the  diesel  replacement 
was  approximately  40-60  percent. 

Each  of  these  natural  gas  engine  types 
has  its  merits.  The  SING  engine  is  less 
costly,  but  is  less  fuel  efficient  and 
because  of  the  lower  compression  ratio 
it  has  less  torque  than  the  DING  and 
MFNG  diesel  cycle  engines. 
Furthermore,  the  SING  engine  usually  is 
designed  for  a  shorter  lifespan.  The 
DING  engine  is  likely  the  most 
expensive  because  of  the  special  natural 
gas/d iesel  fuel  injection  system  and 
large  required  amount  of  natural  gas 
(LNG  or  CNG)  storage  since  the  truck 
must  run  on  natural  gas.  Fiowever, 
because  the  truck  can  run  almost 
completely  on  natural  gas,  the  DING 
engine  has  the  potential  to  more  quickly 
pay  down  the  higher  investment  cost  of 
the  natural  gas  truck.  The  MFNG  engine 
provides  the  truck  owner  the  flexibility 
to  operate  either  on  both  natural  gas  and 
diesel  fuel,  or  solely  on  diesel  fuel,  but 
at  the  expense  of  a  slower  natural  gas 
investment  pay  down  rate  because  at 
most  60  percent  of  the  fuel  it  consumes 
can  be  natural  gas. 

Phase  1  set  methane  emission 
standards  for  both  CNG  and  LNG  trucks, 
so  it  is  important  to  separate  those 
trucks  built  before  2014  from  those  built 
in  2014  and  later.  The  trucks  built 
before  2014  only  needed  to  meet 
standards  for  nonmethane  hydrocarbon 
(NMF1C)  and  other  criteria  pollutants, 
which  means  that  the  methane 
emissions  from  these  trucks  are 
unregulated.  Our  certification  data  show 
that  the  methane  tailpipe  emissions 
from  these  trucks/buses  ranges  from  2- 
5  g/bhp-hrfor  both  spark  ignition 
(gasoline  type)  and  compression 
ignition  (diesel  type)  engines. 

For  2014  and  later,  DING  and  MFNG 
natural  gas  trucks  or  natural  gas 
conversions  of  2014  and  later  diesel 
trucks,  the  trucks  must  meet  a  0.1  g / 
bhp-hrmethane  emission  standard  in 
the  case  of  a  larger  truck  engine  tested 
with  an  engine  dynamometer,  and  a 
0.05  g/mile  methane  emission  standard 
in  the  case  of  smaller  trucks  tested  on 
a  chassis  dynamometer.960  For  SING 
engines,  the  methane  standards  take 
effect  in  2016.961  Natural  gas  truck 
manufacturers  are  allowed  to  offset 
methane  emissions  exceeding  the 
methane  emission  standard  by 


960  An  exception  is  that  small  volume,  heavy-duty 
natural  gas  truck  manufacturers  are  exempt  from 
EPA’sGHG  regulations. 

961  See  76  FR  57192,  40  CFR  1036.108(a)(2)  and 
1037.104(c)  (which  is  proposed  to  be  redesignated 
as  40  CFR  86. 1 89-1 4(k  )(5)). 


converting  the  methane  emission 
exceedances  into  C02  equivalent 
emissions  and  using  C02  credits.  For  the 
natural  gas  engine  certifications  that 
EPA  received  for  2014,  2015  and  2016, 
the  truck  manufactures  chose  to 
continue  to  emit  high  levels  of  methane 
(up  to  2  g/bhp -  hr)and  use  carbon 
dioxide  credits  to  offset  those  emissions. 
We  do  not  know  whether  this  practice 
will  continue  in  the  future;  however,  for 
evaluating  the  lifecycle  impacts  of 
natural  gas  heavy -dutytrucks,  we 
assume  that  natural  gas  trucks  emit 
higher  amounts  of  methane  than  the 
standard.  It  is  worth  noting  that, 
because  manufacturers  have  less 
experience  controlling  methane 
emissions,  the  potential  exists  for 
deterioration  or  malfunction  of  the 
engines,  fuel  supplies,  or  associated 
emission  control  devices  on  these  trucks 
to  occur  in  such  a  manner  to  result  in 
higher  methane  emissions  in  actual  use. 
We  have  not  specifically  accounted  for 
the  potential  for  increased  methane 
emissions  from  high-emitternatural  gas 
trucks. 

Some  amount  of  combustion  gases 
typically  leaks  into  the  crankcase  across 
the  piston  rings  (blow-by)These 
crankcase  emissions  general ly  include 
some  unburned  fuel  along  with  other 
combustion  products,  and  for  natural 
gas  engines,  this  includes  methane.  The 
crankcase  of  the  spark  ignition  engines 
is  vented  into  the  intake  of  the  engines; 
thus,  any  methane  that  ends  up  in  the 
crankcase  is  rerouted  back  to  the  engine 
where  it  would  be  combusted.  For 
compression  ignition  engines,  however, 
the  crankcase  emissions  are  al  lowed  to 
be  vented  into  the  exhaust  pipe 
downstream  of  the  aftertreatment 
devices,  and  therefore  can  be  released  to 
the  atmosphere,  provided  the 
manufacturer  measures  them  and 
includes  them  in  the  total  emissions. 
This  means  that  crankcase  emissions  of 
methane  count  against  the  Phase  1 
methane  standard.  Another  potential 
source  of  methane  emissions  from  CNG 
and  LNG  trucks  is  fugitive  emissions 
from  the  engine  and  from  the  piping 
which  routes  the  fuel  to  the  engine. 
Thus,  either  while  parked  or  operated, 
this  part  of  the  vehicle  fuel  and  engine 
systems  could  leak  methane  to  the 
environment  (which  is  different  from 
boil-offemissions  from  LNG  trucks 
discussed  below).  We  do  not  have  data 
nor  did  we  develop  an  estimate  for  these 
potential  fugitive  emissions  from  these 
types  of  in  -  useleaks.  if  the  natural  gas 
vehicles  are  well  maintained,  these 
emissions  are  likely  to  be  very  low. 

The  thermal  efficiency  (the  ratio  of 
energy  converted  to  work  versus  energy 
consumed)  of  the  natural  gas  engine  also 


plays  a  role  in  the  lifecycle  emissions  of 
the  truck.  Natural  gas  engines  are 
generally  less  efficient  than  their 
gasoline  and  diesel  counterparts. 
Furthermore,  manufacturers  often 
choose  to  produce  spark  -  ignition 
stoichiometric  natural  gas  engines  for 
use  in  diesel  applications.  Spark - 
ignition  natural  gas  engines  can  be  as 
much  as  15  percent  less  efficient  than 
compressed  ignition  engines  which 
operate  on  diesel  fuel.  In  our  lifecycle 
analysis,  we  provide  two  different 
sensitivities  for  natural  gas  vehicles 
assuming  that  they  are  5  percent  and  15 
percent  less  efficient. 

An  important  difference  between  CNG 
and  LNG  is  the  way  in  which  the  fuels 
are  stored  on  the  vehicle.  The  CNG  is 
contained  in  a  permanently  sealed 
system  while  the  LNG  system  is 
potentially  open  to  the  environment 
(depending  on  operating  patterns). 
Provided  that  there  are  no  leaks  in  the 
storage  system,  the  CNG  truck  is 
inherently  low  (zero)  emitting  with 
respect  to  evaporative  emission  and  a 
parked  truck  would  contain  the  CNG 
indefinitely.  However,  this  is  not  so  for 
LNG  trucks,  which  would  have  very 
high  emissions  if  the  truck  were  to  be 
parked  so  long  that  its  entire  contents 
would  boil  off  and  be  emitted  to  the 
environment.  Methane  venting 
emissions  mean  loss  of  fuel  for  the 
operator,  which  creates  a  disincentive  to 
allow  the  fuel  to  warm  to  the  point  of 
venting.  Nevertheless,  even  occasional 
venting  events  can  have  significant 
impacts.  Thus,  EPA  remains  concerned 
about  boil  -offemissions  from  LNG  truck 
fuel  storage  systems.  When  the  liquefied 
natural  gas  is  pumped  into  the  truck 
LNG  tanks,  it  is  “supercooled,”  meaning 
that  the  pressure  of  the  LNG  is  well 
below  the  pressure  at  which  the  natural 
gas  vent  valve  would  relieve  the  LNG 
pressure.  If  the  truck  is  driven 
extensively,  the  drawdown  of  liquid 
level  will  reduce  the  pressure  in  in  the 
storage  tank  which  will  cause  some  of 
the  fuel  to  boil  off  and  the  heat  of 
vaporization  would  thus  cool  the  rest  of 
the  liquid  in  the  LNG  storage  tank,  it  is 
possible  that  the  fuel  would  maintain  its 
supercooled  temperature,  or  possibly 
even  cool  further  below  its  supercooled 
temperature,  the  entire  time  until  the 
LNG  is  completely  consumed. 

Unless  the  truck  is  driven  enough  to 
consume  the  LNG  fuel  while  is  still  at 
the  very  low- tern peratureand  low- 
pressure,  it  will  warm  due  to  the 
ambient  temperature  gradient  through 
the  tank  wall,  and  vaporize,  causing  the 
temperature  and  pressure  of  the  LNG  to 
rise.  When  the  pressure  reaches  a 
maximum  of  230  psi  a  safety  release 
valve  releases  the  methane  gas  to  vent 
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excess  pressure.  There  are  two  industry 
standards  used  to  design  tanks  to  reduce 
the  temperature  increase,  one  for  a  3- 
day  hold  time962  and  one  for  a  5 -day 
hold  time.963  Hold  time  is  the  time 
elapsed  between  the  LNG  refueling  and 
venting. 

A  large  amount  of  methane  can  be 
released  with  each  boil-offevent.  If 
aware  of  the  impending  boil  -off, such  as 
when  the  truck  is  being  maintained,  the 
truck  driver  could  hook  up  the  LNG 
tank  to  a  hose  which  would  vent  the 
natural  gas  emissions  to  a  CNG  system 
which  could  reuse  the  boil -off natural 
gas  as  CNG,  or  vent  the  natural  gas 
emission  to  a  natural  gas  pipeline. 
Otherwise  the  boil-offemission  would 
simply  vent  to  the  atmosphere,  if  the 
truck  had  200  gallons  of  LNG  storage 
capacity,  the  estimated  quantity  of  boil  - 
off  emissions  would  range  from  3  to  9 
gallons  of  LNG  for  each  boil-offevent 
depending  on  the  fill  level  of  the  LNG 
tank,  assuming  that  the  boil-offevent 
results  in  a  drop  of  pressure  in  the  LNG 
tank  from  230  psi  to  170  psi.  Each  boi  I  - 
off  event  has  the  potential  to  release  on 
the  order  of  5,300-1 5,800  grams  of  CH4 
which  equates  to  132-400  kilograms  of 
C02-equivalentemissions,  using  a 
methane  global  warming  potential 
(GWP)  of  25  (assessed  over  100 
years).964  if  the  vehicle  continues  to  sit 
for  five  more  days  and  boil  -offevents 
occur  each  day  to  several  times  per  day 
as  the  tank  vents  and  rebuilds  in 
pressure,  the  sum  total  of  the  boi  I -off 
events  can  result  in  over  a  million  grams 
of  C02-equivalentemissions. 

(3)  Results  of  Lifecycle  Analysis 

To  estimate  the  lifecycle  impact  of 
natural  gas  used  by  heavy -dutytrucks, 
we  totaled  the  estimated  C02,  CH4  N20 
emissions  for  the  upstream  and 
downstream  portions  of  the  natural  gas 
system.  The  methane  and  nitrous  oxide 
emissions  are  converted  to  carbon 
dioxide-equivalentemissions  using  the 
appropriate  GWP  conversion  factors. 

The  GWP  conversion  factors  EPA 
currently  uses  in  this  analysis  are  for  a 
100-yeartimeframe,  are  25  and  298  for 
methane  and  nitrous  oxide, 
respectively.965 

To  establish  the  impacts  of  natural  gas 
use  in  the  heavy -duty  fleet,  it  was 


962  National  Fire  Protection  Association  52, 
Compressed  Natural  Gas  (CNG)  Vehicular  Fuel 
System  Code,  2002  Edition. 

963  SAE  international  (2008)  SAE  J2343: 
Recommended  Practice  for  LNG  Medium  and 
Heavy- DutyPowered  Vehicles.  Warrendale, 
Pennsylvania. 


necessary  to  compare  the  lifecycle 
impacts  of  natural  gas  against  the  base 
fuel  it  is  replacing,  which  generally  is 
diesel  fuel.  The  lifecycle  impact  of 
diesel  fuel  was  estimated  by  the  201 5 
GREET  model  for  the  current 
production  and  use  of  diesel  fuel.  In 
2015,  the  National  Energy  Technology 
Laboratory  (NETL)  updated  its  diesel 
fuel  lifecycle  analysis  to  assess  diesel 
fuel  use  by  trucks  in  the  year  20  1  4.966 
The  revised  analysis  shows  much  higher 
upstream  emissions  compared  to 
GREET,  but  much  lower  truck  GHG 
emission  compared  to  GREET,  and  on 
balance  is  slightly  lower  than  GREET. 
Thus,  if  we  used  the  NETL  lifecycle 
analysis,  on  a  relative  basis,  natural  gas 
trucks  would  appear  slightly  higher 
emitting  than  diesel  engines. 

To  illustrate  the  relative  full  lifecycle 
impact  of  natural  gas-  fueled  heavy-  duty 
vehicles  compared  to  diesel  fueled 
heavy -duty  vehicles,  we  assessed  two 
different  scenarios.  The  first  is  a 
conversion  of  a  2014  or  later  diesel 
engine  to  use  CNG.  Of  the  tens  of 
thousands  of  heavy -dutynatural  gas 
trucks  currently  in  use,  most  are  of  this 
type,  it  is  likely  that  nearly  all  CNG 
conversions  being  done  in  2021  and 
later  will  be  for  vehicles  subject  to  the 
2014  and  2016  methane  emissions 
standards.  Thus,  for  this  analysis  we 
assume  that  all  converted  natural  gas 
trucks  will  need  to  comply  with  the 
methane  standards.  The  methane 
standard  requires  heavy -dutytrucks  to 
comply  with  a  0.1  g/bhp-hror  a  0.05  g / 
mile  methane  tailpipe  standard.  Based 
on  certification  data  for  post- 201 4CNG 
trucks,  the  trucks  emit  from  0.7  to  2  g / 
bhp-hrmethane  and  thus  require  the 
use  of  C02  emission  credits  to  show 
compliance  with  the  methane  standard. 
For  the  purposes  of  this  review,  we 
assume  that  these  trucks  emit  1  gram  of 
methane  per  brake  horsepower  hour.  We 
provide  two  sensitivities  to  capture  the 
lower  thermal  efficiencies  of  natural  gas 
trucks:  5  percent  less  thermally  efficient 
(thermal  high)  which  is  representative 
of  a  diesel  cycle  engine  and  1 5  percent 
less  energy  efficient  (thermal  low, 
which  is  10  percent  worse  thermal 
efficiency  than  the  5  percent  less 
thermally  efficient  case)  which  is 


964  See  Section  XI,D.(2)(a)  for  a  discussion  of 
different  values  for  the  GWP  of  methane. 

965  These  global  warming  potential  values  are 
based  on  the  Fourth  Assessment  Report  authored  by 
the  Intergovernmental  Panel  on  Climate  Change. 


representative  of  a  gasoline  cycle 
engine. 

The  second  scenario  we  assessed  is  a 
combination  LNG  tractor  trailer  (LNG  is 
most  common  with  tractors  because  it 
provides  a  greater  range  of  operation). 
While  the  fuel  storage  in  this  case  is 
LNG  (as  opposed  to  CNG  in  the  case 
above),  the  engine  options  are  similar  to 
the  above  case  (diesel  and  gasoline  cycle 
as  represented  by  the  thermal  efficiency 
sensitivities).  Also  similar  to  the  CNG 
case,  we  assume  that  these  engines 
continue  to  emit  1  gram  per  brake - 
horsepower -hourof  methane  despite 
being  subjected  to  either  the  0.1  gram 
per  brake  horsepower -houror  the  0.05 
gram  per  mile  methane  emission 
standard.  We  make  two  different 
assumptions  with  respect  to  refueling 
and  boil  off  emissions,  in  the  LNG 
average  case,  we  assume  a  modest 
quantity  of  refueling  and  boil -off 
methane  emissions  as  estimated  by 
GREET.  The  second  boil-offemission 
estimate  is  a  sensitivity  analysis  which 
assumes  that  the  LNG  storage  tank  is 
either  vented  to  the  atmosphere  each 
time  the  driver  refills  his  tank,  or  that 
there  is  a  boil-offevent  for  each  LNG 
tank  filling.  As  discussed  above,  we  do 
not  expect  such  high  refueling  and  boil  - 
off  emissions  to  be  common  practices 
for  newer  trucks  that  are  operated 
regularly.  However,  as  the  use  of  these 
trucks  decreases  as  they  age  and  are  sold 
into  the  secondary  market,  the  risk  for 
refueling  and  boil-offemission  events 
increases — this  estimate  provides  a 
simple  sensitivity  emission  estimate. 

The  relative  lifecycle  analysis  is  shown 
in  Figure  XI— 1 . 

A  third  comparison  made  in  Figure 
XI— 1  is  the  relative  tailpipe-only 
emissions  for  diesel  and  natural  gas 
trucks.  The  quantity  of  carbon  dioxide, 
methane  and  nitrous  oxide  emissions 
from  a  diesel  truck  is  from  GREET.  The 
carbon  dioxide  emissions  from  a  natural 
gas- fueled  truck  is  calculated  and  is 
based  on  the  carbon -hydrogencontent 
of  methane.  The  methane  emissions 
from  a  natural  gas-fueledtruck  is  based 
on  natural  gas  truck  certification  data 
(and  so  does  not  include  any  methane 
emissions  from  the  natural  gas  storage 
tanks  onboard  the  truck  nor  other 
fugitive  emissions). 


966  Cooney,  Greg  of  Booze  Alien  Hamilton; 
Approaches  to  Developing  a  Cradle -to -Grave 
Lifecycle  Analysis  of  Conventional  Petroleum  Fuels 
Produced  in  the  U.S.  with  an  Outlook  to  2040;  for 
the  National  Energy  Technology  Laboratory  (NETL), 
October  6,  2015. 
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Figure  XI- 1  Full  Lifecycle  Analyses  (except  tailpipe  only  emissions)  of  Diesel,  CNG  and  LNG  Trucks 
(Projected  Upstream  Methane  Emissions  in  2025,  methane  GWP  of  25) 


The  first  two  bars  of  Figure  XI— 1  show 
that  based  solely  on  tailpipe  emissions 
(with  thermal  efficiency  adjustments 
and  assuming  1  g/bhp-hrmethane 
emissions  at  the  truck),  CNG  trucks  are 
estimated  to  emit  about  10  percent  less 
GHG  emissions  than  diesel  engines  if 
the  engine  is  only  5  percent  less 
efficient  than  a  diesel  engine,  and  about 
the  same  GHG  emissions  if  the  engine 
is  15  percent  less  efficient  than  a  diesel 
engine.  The  four  full  lifecycle  analyses 
represented  by  the  right  four  bars  in  the 
figure  show  that  CNG  trucks  are 
estimated  to  emit  less  GHG  emissions 
than  diesel  trucks,  although  if  their 
thermal  efficiency  is  much  lower  (15 
percent  less  than  the  diesel  fueled 
engine)  their  GHG  emissions  would 
decrease  to  5  percent  lower  than  diesel 
trucks. 

Figure  XI— 1  also  shows  that  LNG 
trucks  with  an  average  extent  of  boil  -  off 
emissions  can  have  about  the  same 
greenhouse  gas  footprint  as  diesel 
trucks,  provided  the  engines’  energy 
efficiency  is  only  5  percent  lower  than 
diesels.  However,  if  the  LNG  engine  is 
15  percent  less  energy  efficient  than  the 
diesel  fuel  engine,  the  GHG  emissions  of 
the  LNG  truck  would  be  higher.  In 
addition,  an  LNG  truck  with  refueling  or 
high  boil-offemissions,  would  emit 
about  one  third  more  GHG  emissions 
than  diesel  fuel  trucks.  From  a  lifecycle 
perspective,  LNG  trucks  appear  higher 
emitting  than  CNG  trucks  largely 
because  of  the  low  thermal  efficiency  of 


the  small  liquefaction  facilities.  If  a  fleet 
of  LNG  trucks  were  to  access  LNG  from 
a  large,  LNG  export  facility,  which  are 
much  more  energy  efficient  than  the 
smaller  liquefaction  facilities,  the 
relative  lifecycle  impacts  of  the  LNG 
trucks  would  be  much  better. 

It  is  important  to  point  out  the 
uncertainties  associated  with  the 
lifecycle  estimates  provided  in  the 
above  figures.  As  discussed  above,  there 
is  uncertainty  in  both  the  upstream  and 
downstream  methane  emission 
estimates  for  natural  gas  facilities  and 
equipment,  and  the  trucks  that  consume 
natural  gas.  There  is  also  uncertainty  in 
the  diesel  fuel  lifecycle  analysis 
conducted  by  GREET  and  NETL. 

Finally,  the  lifecycle  analysis  is 
sensitive  to  the  GWP  factor  used  to 
assess  methane  and  nitrous  oxide,  and 
if  a  different  GWP  value  were  to  be 
used,  it  would  affect  the  relative 
lifecycle  impact  of  natural  gas  relative  to 
diesel  in  heavy -dutytrucks  (see  Chapter 
13.1.4  of  the  RIA  for  sensitivity  analyses 
regarding  upstream  methane  emissions 
and  the  use  of  different  GWP  factors). 

We  compared  our  lifecycle  emission 
estimates  for  natural  gas,  relative  to 
diesel  fuel,  with  the  estimates  provided 
by  the  California  Air  Resources  Board 
(CARB)  for  its  Low  Carbon  Fuel 
Standard  (LCFS).  For  our  emissions 
estimate  used  in  the  comparison  we 
used  the  carbon  dioxide-equivalent 
(C02eq)  emissions  estimated  for  2014 
and  later  engines,  which  must  comply 
with  a  methane  tailpipe  emissions 


standard,  and  assumed  that  the  engine 
was  5  percent  less  thermally  efficient 
than  a  comparable  diesel  engine.  Both 
analyses  used  GWPs  based  on  100  year 
timescale  (/.e.,  a  GWP  of  25  for  methane 
and  298  for  nitrous  oxide).967  For  the 
CARB  emissions  estimates,  we  used  the 
estimates  made  for  what  CARB  terms 
“illustrative  purposes”  using  the  values 
printed  in  the  April  3,  2015  workshop 
handouts.968  CARB  estimates  that  CNG 
engines  emit  86  percent  of  the  C02eq 
emissions  as  a  diesel  truck  using  the 
EER- adjusted  values  which  reflects  11 
percent  lower  energy  efficiency  than  a 
diesel  truck.  When  we  adjust  our 
analysis  to  reflect  a  truck  which  is  1 1 
percent  less  efficient  than  a  diesel  truck, 
our  analysis  estimates  that  CNG  engines 
emit  89  percent  of  the  C02eq  emissions 
as  a  diesel  truck.  An  important  reason 
why  CARB  estimates  lower  CNG  truck 
GHG  emissions  than  our  analysis  is  that 
a  much  larger  portion  of  the  electricity 
used  to  compress  natural  gas  is 
renewable  in  California  than  the  rest  of 
the  country.  Also,  our  analysis  accounts 
for  the  recent  improvements  in  the  GHG 
Inventory  which  shows  higher  natural 
gas  upstream  emissions.  Using  the  same 
assumption  that  natural  gas  trucks  are 
11  percent  less  efficiently,  CARB 
estimates  LNG  engines  emit  about  94 


967  See  Section  Xi.D.(2)(a)  for  a  discussion  of 
different  vaiues  for  the  GWP  of  methane. 

968  CA-GREET  1 .8b  versus  2.0  Cl  Comparison 
Table,  LCFS  Workshop  Handout,  California  Air 
Resources  Board,  April  3,  2015. 
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percent  of  the  C02eq  emissions.  After 
adjusting  our  analysis  to  also  assume 
that  trucks  are  1 1  percent  less  efficient, 
our  natural  gas  lifecycle  analysis 
estimates  LNG  trucks  emit  106  percent 
of  the  C02eq  emissions  as  a  diesel  truck. 
The  reasons  why  are  LNG  truck 
emission  are  so  much  higher  than 
CARB’s  is  because  we  assume  that  LNG 
liquefaction  plants  are  only  80  percent 
efficient  as  opposed  to  CARET 
assumption  that  LNG  liquefaction  plants 
are  90  percent  efficient.  Also  CARB 
assumes  no  boil  -offor  venting  emissions 
from  LNG  trucks  and  for  this 
comparison,  we  used  our  more  modest 
boil  -offand  venting  assumption,  as 
described  above.  Overall,  our  estimates 
seem  to  be  consistent  to  those  estimated 
by  CARB  when  we  account  for  the 
different  assumptions  used  in  the 
respective  analyses. 

The  lifecycle  analysis  at  proposal 
comparing  the  GHG  impacts  of  natural 
gas  versus  diesel  fuel  use  by  heavy-duty 
trucks  did  receive  some  comments. 
Probably  the  most  prevalent  comment  is 
that  EPA  was  underestimating  methane 
emissions  from  the  upstream  natural  gas 
sector.  As  noted  above,  the  analysis  for 
this  final  rule  increased  the  estimate  of 
methane  emissions  from  the  upstream 
natural  gas  sector  by  about  one  third. 
Other  comments  suggested  that  the 
Agencies  should  find  emissions  data  or 
estimate  methane  emissions  from  the 
potential  methane  emission  points  for 
which  there  was  no  data  to  make  such 
an  estimate  in  our  lifecycle  analysis. 

The  final  rule  natural  gas  lifecycle 
analysis  does  make  methane  emission 
estimatesat  some  of  those  likely 
methane  emission  points  for  which  we 
did  not  have  data,  nor  make  any 
estimates.  Some  com  men  ters  stated  that 
the  natural  gas  lifecycle  analysis  should 
be  dropped  because  a  similar  lifecycle 
analysis  was  not  conducted  for  other 
alternative  fuels.  The  agencies  chose  to 
do  a  natural  gas  lifecycle  analysis 
because  of  some  of  the  projections  for  a 
rapid  transition  of  heavy-dutytrucks  to 
natural  gas,  and  because  of  methane’s 
potency  as  a  greenhouse  gas.  Other 
comments  are  presented  and  discussed 
in  Section  12.3  of  the  RTC. 

C.  Projected  Use  of  LNG  and  CNG 

We  reviewed  several  sources  to 
estimate  how  much  natural  gas  is 
currently  being  used  and  is  projected  to 
be  used  by  heavy-dutytrucks. 
Projections  for  this  emerging  technology 
range  from  7  percent  of  new  heavy-duty 
vehicle  sales  to  over  40  percent  by  2040. 
Large  uncertainties  exist  even  since  the 


2014  NAS  First  Report  was  written.969 
We  believe  the  El  A  projections  are  the 
most  credible  for  capturing  recent 
trends,  and  for  projecting  future  natural 
gas  use  by  heavy-dutytrucks.  There  are 
several  factors  that  support  this 
assessment. 

First,  in  its  2014  Annual  Energy 
Outlook  (AEO),  El  A  estimates  that 
natural  gas  fueled  0.4  percent  of  the 
energy  use  of  heavy-dutytrucks  in  2014. 
This  estimate  is  consistent  with  the 
fraction  of  the  heavy -dutyfleet  which  is 
fueled  by  natural  gas  as  estimated  by  the 
industry.970 

Second,  the  El  A  projection  is  based 
on  an  economic  analysis  which 
considers  the  increased  cost  of 
manufacturing  a  natural  gas  truck  over 
a  diesel  truck,  the  fuel  savings  for  using 
natural  gas  instead  of  diesel  fuel,  and 
whether  the  payback  time  of  the  fuel 
savings  against  the  increased  truck  cost 
would  result  in  purchases  of  natural  gas 
trucks.  As  part  of  this  analysis,  El  A 
assumes  that  lighter  heavy-dutytrucks 
would  use  CNG,  which  is  a  lower  cost 
technology  suited  for  the  shorter  driving 
distances  for  these  trucks.  The  long  haul 
trucks,  however,  require  larger  on-board 
stores  of  fuel  to  extend  the  driving  range 
which  is  satisfied  by  storing  the  natural 
gas  as  a  liquid.  As  noted  earlier,  LNG 
has  about  60  percent  of  the  energy 
density  of  diesel  fuel,  compared  to  CNG 
which  has  only  25  percent  of  the  energy 
density  of  diesel  fuel.  To  satisfy  the  long 
driving  range  of  the  long  haul  trucks, 

EIA  assumed  that  they  would  use  LNG 
rather  than  CNG.  The  assumptions  used 
by  EIA  for  conducting  its  economic 
analysis  are  reasonable. 

Third,  EIA  is  one  of  the  several 
organizations  in  the  world  which 
collects  fuel  pricing  data  and  projects 
future  fuel  prices  using  a  sophisticated 
modeling  platform.  One  of  the  most 
important  assumptions  in  projecting  the 
future  use  of  natural  gas  in  the 
transportation  sector  is  the  relative  price 
of  natural  gas  to  the  price  of  diesel  fuel. 
Thus,  we  started  with  the  EIA 
methodology  and  updated  the  diesel 
and  natural  gas  prices  in  our  analysis 
using  the  most  recent  AEO  projections. 

in  2015,  the  price  of  natural  gas 
purchased  by  industrial  users  was  less 
than  $5  per  million  BTU.  The  price  of 
crude  oil  has  been  volatile  during  2015 
as  the  Brent  crude  oil  price  started  at 
about  $50  per  barrel,  but  decreased  to 
under  $30  per  barrel,  but  now  (Spring 


969  B.  Tita,  Slow  Going  for  Natural  -GasPowered 
Trucks;  Wall  Street  Journal,  8/26/2014. 

970  NGV  America  estimates  that  there  are  62,000 
natural  gas  fueled  heavy-dutytrucks  and  buses 
operating  in  the  U.S.  out  of  a  total  of  17.5  million 
heavy-dutytrucks  and  buses  operating  in  the  U.S., 
which  equates  to  0.4%. 


201 6)  seems  to  be  selling  in  the  range 
of  $30  to  $40  dollars  per  barrel.  EIA 
reported  the  average  retail  diesel  fuel 
price  in  2015  was  about  $2.70  cents  per 
gallon.971  When  comparing  the  natural 
gas  spot  market  price  on  a  diesel 
equivalent  basis  to  the  diesel  fuel  price, 
it  appears  that  natural  gas  is  priced 
about  one  quarter  of  the  diesel  fuel 
price.  However,  if  used  as  compressed 
natural  gas,  the  natural  gas  must  be 
distributed  through  smaller  distribution 
pipeline  system  that  exists  in  cities, 
which  increases  the  price  of  the  natural 
gas.  Then  the  natural  gas  must  be 
compressed  and  stored  at  a  retail  outlet, 
and  then  dispensed  to  CNG  trucks.  The 
estimated  retail  price  of  CNG  is  $2.29  on 
a  diesel  gallon  equivalent  (DGE)  basis, 
or  about  $0.41  DGE  less  than  diesel  fuel. 
LNG  plants  are  assumed  to  be  located 
close  to  large  transmission  pipelines 
away  from  cities,  thus,  it  is  sourced 
from  lower  cost  natural  gas.  However, 
for  producing  LNG,  the  natural  gas  must 
be  liquefied,  shipped  to  retail  outlets, 
stored  and  then  dispensed  to  LNG 
trucks.  These  steps  add  substantially  to 
the  price  of  the  LNG  and  the  estimated 
retail  price  of  LNG  is  $2.71  DGE,  or 
about  the  same  as  diesel  fuel. 

In  its  2015  AEO  projections,  EIA 
estimates  that  crude  oil  prices  in  the 
upcoming  years  will  increase  slightly 
and  are  projected  to  reach  $140/bbl  in 
2040.  Natural  gas  prices  are  also 
expected  to  increase  only  slightly  over 
this  period. 

Fifth,  the  assumptions  regarding 
payback  used  by  EIA  seemed 
reasonable.  EIA  projects  that  natural  gas 
trucks  begin  to  be  purchased  when  the 
payback  times  are  4  years  or  less  based 
on  a  survey  conducted  by  the  American 
Trucking  Association.  The  2014  NAS 
Phase  2  First  Report  cites  the  payback 
for  the  extra  cost  of  natural  gas  trucks 
as  2  years,  but  other  sources  report  a 
longer  return  closer  to  4  years.972 

For  many  fleets,  the  perceived 
payback  times  are  too  long  to  be 
interested  in  purchasing  natural  gas 
trucks  without  subsidies  to  compensate 
for  the  higher  purchase  price.  According 
to  EIA  data,  half  the  natural  gas 
consumption  by  cars  and  trucks  is  in 
California,  a  state  that  subsidizes  the 
purchase  price  of  natural  gas  vehicles, 
and  also  subsidizes  the  cost  of  natural 
gas  dispensing  stations.  The  Low 
Carbon  Fuel  Standard  in  place  in 
California  also  incentivizes  natural  gas 
use  because  natural  gas  is  considered  to 


971  Weekly  Retail  Gasoline  and  Diesel  Prices 
(including  Taxes),  EIA,  www.eia.gov/dnav/pet/pet_ 
pri _gnd_dcus_nus_a.htm. 

972  Early  LNG  Adopters  Experience  Mixed 
Results;  Truck  News,  October  1,  2013. 
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cause  less  of  an  impact  on  the  climate 
than  petroleum -basedgasoline  and 
diesel  fuel.973  The  majority  of  the  other 
half  of  the  NG  fleet  resides  in  states 
which  also  subsidize  the  cost  of  motor 
vehicles  using  natural  gas. 

Based  on  the  El  A  projections  for 
crude  oil  and  natural  gas  prices,  the 
payback  time  of  LNG  trucks  is  expected 
to  remain  relatively  long  until  sometime 
after  2030  when  crude  oil  prices  are 
projected  to  begin  increasing  and  the 
diesel  fuel  price  increases  above  $4  per 
gallon.  Thus,  natural  gas  use  by  heavy- 
duty  trucks  is  not  projected  by  El  A  to 
increase  above  1  percent  of  the  heavy- 
duty  fuel  demand  until  after  2030. 

Even  when  the  apparent  payback  time 
for  CNG  and  LNG  trucks  use  is  favorable 
to  fleet  owners,  low  fuel  availability 
could  still  slow  the  transition  to  CNG 
and  LNG.  This  is  because  CNG  and  LNG 
avai  labi I  ity  at  service  stations  is 
currently  1  percent  or  less  of  the 
availability  of  gasoline  and  diesel  fuel 
and  therefore  not  available  for  most 
fleets.  LNG  availability  is  particularly 
challenging  because  in  addition  to  an 
LNG  service  station,  an  LNG 
liquefaction  plant  would  be  needed  as 
well. 

If  the  number  of  natural  gas  truck 
sales  remains  a  small  portion  of  the 
heavy -duty  truck  fleet,  even  if  natural 
gas  trucks  emit  either  higher  or  lower 
greenhouse  gas  emissions  than  diesel 
fuel  trucks,  there  would  be  little  impact 
on  overall  greenhouse  gas  emissions. 
The  low  natural  gas  use  by  the  heavy- 
duty  sector  during  the  Phase  2 
timeframe  will  give  us  time  to  learn 
more  about  both  upstream  and 
downstream  methane  emissions  to  gain 
a  better  understanding  of  the  lifecycle 
impacts  of  natural  gas  use  by  heavy- 
duty  trucks.  It  will  allow  EPA  more  time 
to  consider  and  put  into  place  the  best 
additional  steps  to  further  reduce 
upstream  and  downstream  methane 
emissions  which  will  improve  the 
lifecycle  impacts  of  natural  gas  use  by 
heavy -dutytrucks  should  the  heavy 
duty  truck  fleet  begin  consuming 
natural  gas  in  much  larger  quantities. 

D.  Natural  Gas  Emission  Control 
Measures 

Although  natural  gas  vehicles  are 
already  subject  to  evaporative  emission 
standards,  the  increasing  interest  in 
using  natural  gas  as  a  heavy -dutyfuel 
has  led  industry  to  further  investigate 


973  CARB  currently  estimates  for  the  LCFS  that 
CNG  and  LNG  trucks  reduce  GHG-equivaient 
emissions  by  32%  and  17%,  respectively,  compared 
to  gasoline  and  diesel  fuel,  in  August  2014,  CARB 
proposed  reducing  the  GHG-equivalentbenefit  of 
CNG  and  LNG  trucks  to  22%  and  3%,  respectively, 
compared  to  gasoline  and  diesel  fuel. 


how  to  improve  the  overall  emission 
performance  of  natural  gas  vehicles, 
especially  with  respect  to  reducing 
methane  leaks. 

(1)  Control  Measures 

As  described  in  Section  XII.A.3,  EPA 
is  adopting  a  5  day  hold  time 
requirement  for  LNG  fuel  tanks  to 
reduce  venting  emissions. 

As  described  in  Section  II.,  EPA  is  not 
adopting  the  proposed  changes  related 
to  crankcase  emission  control  from 
natural  gas  engines. 

(2)  Additional  Natural  Gas 
Requirements  and  Discussion 

The  discussion  below  includes  new 
and  revised  natural  gas  program 
requirements  being  finalized.  It  also 
address  other  topics  for  with  the 
agencies  are  not  taking  any  action  at  this 
time.  We  will  continue  to  monitor  the 
market  growth  of  these  vehicles  and  we 
plan  to  review  the  greenhouse  gas 
emissions  impacts  at  a  future  date  when 
natural  gas  vehicles  comprise  a  larger 
percentage  of  the  overall  heavy  duty 
fleet. 

(a)  Changing  Global  Warming  Potential 
Values  in  the  Credit  Program  for  CH4 
(see  also  Preamble  Section  II. (D)(5)(b)) 

The  Phase  1  GHG  rule  included  a 
compliance  alternative  allowing  heavy- 
duty  manufacturers  and  conversion 
companies  to  comply  with  the 
respective  methane  or  nitrous  oxide 
standards  by  means  of  over-complying 
with  C02  standards  (40  CFR  85.525). 
More  specially,  EPA  allows 
manufacturers  to  use  C02  credits 
(generated  from  the  same  averaging  set) 
to  comply  with  the  methane  and  nitrous 
oxide  requirements  after  adjusting  the 
C02  emission  credits  based  on  the 
relative  GHG  equivalents.  To  establish 
the  GHG  equivalents  used  by  the  C02 
credits  program,  the  Phase  1  heavy-duty 
vehicle  rulemaking  incorporated  the 
1PCC  Fourth  Assessment  Report  GWP 
values  of  25  for  CH4  and  298  for  N20, 
which  are  assessed  over  a  100  year 
lifetime.  EPA  is  largely  continuing  this 
allowance  for  Phase  2. 

Since  the  Phase  1  rule  was  finalized, 
a  new  IPCC  report  has  been  released 
with  new  GWP  estimates.  EPA  asked  for 
comment  on  whether  the  methane  GWP 
used  to  establish  the  GHG  equivalency 
value  for  the  C02  Credit  program  should 
be  updated  to  those  established  by  IPCC 
in  its  Fifth  Assessment  Report  (AR5). 
The  IPCC  AR5  presents  four  different 
potential  values  for  the  GWP  of  methane 
over  a  100  year  lifetime,  ranging  from  28 
to  36.  These  values  are  the  result  of 
slightly  different  calculation  methods. 
Therefore,  we  not  only  requested 


comment  on  whether  to  update  the 
GWP  for  methane  to  that  of  the  AR5,  but 
also  on  which  value  to  use  from  this 
report.  The  GWPs  of  28  and  30  are  both 
a  result  of  using  a  carbon  cycle 
approach  consistent  with  that  used  in 
the  Fourth  Assessment  Report.  This 
carbon  cycle  approach  included  a 
climate-carbonfeedback  when 
calculating  the  lifetime  of  a  pulse  of 
carbon  dioxide  emissions,  but  did  not 
i  ncl  ude  any  cl  imate-  car  bon  feed  back 
when  calculating  the  impacts  of  a  pulse 
of  non  -CQ  greenhouse  gas  emissions. 

As  the  GWP  is  the  ratio  of  the  impact 
of  a  pulse  of  non-CQ  GHG  emissions 
relative  to  a  pulse  of  carbon  dioxide 
emissions,  a  second  approach  w as 
presented  where  the  non-CQ  GHG 
pulse  also  included  cl  imate- carbon 
feedbacks.  This  second  approach  yields 
GWP  values  of  34  or  36.  For  the 
purposes  of  this  rule,  EPA  is  choosing 
the  approach  that  includes  cl  imate - 
carbon  feedbacks  for  both  non-CQ  and 
C02  pulses,  as  the  agency  considers  this 
the  approach  most  likely  to  be  adopted 
by  the  international  scientific 
community  in  future  assessments  on  the 
timescale  of  this  rule.  The  IPCC  presents 
the  value  of  34  as  the  default  value  for 
the  methane  GWP,  but  also  reports  a 
value  of  36  for  “fossil”  methane  to  take 
into  account  the  atmospheric  C02  that 
would  result  from  the  oxidation  of 
methane  in  the  atmosphere. 

We  received  a  number  of  comments 
on  this  issue.  For  the  most  part,  the 
environmental  community  favored 
using  the  more  recent  GWP  value  and 
even  some  commented  that  EPA  should 
use  a  methane  GWP  based  on  a  20  year 
timeframe.  On  the  other  hand,  the 
natural  gas  industry  and  natural  gas 
truck  manufacturers  commented  that 
EPA  should  not  update  to  the  newer 
GWP  values  but  continue  to  use  the 
methane  GWP  value  from  the  AR4  IPCC 
report  because  EPA  is  still  using  the 
methane  GWP  from  the  AR4  today  in 
other  contexts.  Although  EPA  is 
currently  using  AR4  values  in  other 
contexts,  it  is  unlikely  that  EPA  will 
still  be  using  AR4  values  in  2021  when 
the  Phase  2  requirements  begin.  Thus, 
comments  opposing  the  use  the 
methane  GWP  from  the  later  IPCC  report 
are  not  persuasive.  EPA  will  continue  to 
base  the  credit  adjustment  on  a  100  year 
timescale  because  it  seems  to  best 
balance  short -termversus  long-term 
effects  of  climate  change. 

Of  the  possible  100  year  methane 
GWP  values  presented  in  the  IPCC  AR5 
report,  EPA  is  choosing  to  use  the  value 
of  34  because  it  is  the  primary  value 
presented  by  the  IPCC  and  because  the 
approach  of  not  accounting  for  the  C02 
oxidation  product  within  the  GWP  for 
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methane  is  consistent  with  prior  IPCC 
practice.974  The  use  of  this  GWP  for 
credit  adjustments  will  not  begin  until 
2021 ,  when  the  Phase  2  engine 
standards  go  into  effect.  The  choice  of 
this  GWP  value  for  future  rules  on  this 
timescale  does  not  prejudice  the  choice 
of  other  GWP  values  for  use  in 
regulations  and  other  purposes  in  the 
near  term. 

To  be  consistent  with  other  lifecycle 
analyses,  the  agencies  are  continuing  to 
use  AR4  value  of  25  for  the  methane 
GWP  in  our  lifecycle  analyses.  However, 
as  discussed  in  Chapter  13.1  of  the  RIA, 
we  have  also  conducted  sensitivity 
analyses  using  methane  GWP  values 
ranging  from  7.6  to  72. 

(b)  Appropriate  Deterioration  Factors  for 
NG  Tailpipe  Emissions 

EPA  requested  comment  on  the 
current  assigned  deterioration  factors  for 
C02,  N20,  and  CH4  based  on  diesel 
technology.  We  received  one  comment 
on  this  topic  indicating  the  commenter 
knew  of  no  data  to  support  a 
deterioration  analysis  and  that  our 
approach  for  deterioration  should 
remain  as  is.  EPA  has  decided  not  to 
take  action  on  this  topic  at  this  time  and 
will  continue  the  Phase  1  approach. 

(c)  LNG  Vehicle  Boil  -OffWarning 
System 

EPA  requested  comment  on  the 
feasibility  and  appropriateness  of  a 
regulatory  requirement  that  LNG  fueled 
vehicles  include  a  warning  system  that 
would  notify  the  driver  of  a  pending 
boil  -offevent  as  one  means  reduce  the 
frequency  of  such  events  and  thus  limit 
the  release  of  methane.  We  received 
several  comments  expressing  safety 
concern  related  to  this  approach.  While 
such  a  system  could  be  beneficial  to  the 
owner  of  a  vehicle,  EPA  is  not  taking 
action  at  this  time.  We  encourage 
innovation  for  safe  technologies  to 
evolve  for  warning  of  potential  boil  -off 
events  which  would  also  save  the 
vehicle  owner  the  cost  of  the  fuel  in  the 
tank  while  protecting  the  atmosphere 
from  large  amounts  of  methane  gas. 

(d)  Extending  the  5-DayHold  Time  for 
LNG  Vehicles 

EPA  proposed  to  require 
manufacturers  to  comply  with  the 
existing  evaporative  emission  standards 
by  showing  compliance  with  a  5-day 
hold  time.  80  FR  40510.  We  also 
solicited  comment  on  the  ability  of 
emerging  technologies  to  address  an 
extension  of  5 -day requirement  to  a 


974  The  corresponding  N20  vaiuefrom  the  AR5 
report  is  298,  which  is  the  same  as  the  value  used 
in  Phase  1. 


longer  period  of  time  such  as  10  days. 
After  considering  the  comments,  EPA  is 
not  extending  the  hold  time  beyond  5 
days  in  this  rule. 

The  specifications  of  the  5- Day  Hold 
Time  SAE  J2343  safety  related  standard 
will  only  affect  LNG  vehicles  starting  in 
the  year  2021  to  help  prevent  boil  -  off 
events.  After  speaking  to  LNG  truck 
manufacturers  and  LNG  fuel  providers, 
our  understanding  is  that  most  LNG  is 
dispensed  at  about  100  to  120  pounds 
per  square  inch  gauge  (psig),  which 
corresponds  to  ¥  200  degrees 
Fahrenheit)  and  at  that  temperature, 
new  LNG  trucks  with  new  LNG  storage 
tanks  are  achieving  more  than  a  5 -day 
hold  time  today.  However,  over  time, 
the  vacuum  insulation  of  the  LNG 
storage  tank  scan  fail,  resulting  in 
degraded  LNG  hold-timeas  the  truck 
ages.  The  requirement  that  the  LNG 
truck  must  meet  the  5-dayhold-time 
over  its  entire  useful  life  will  likely 
improve  the  truck’s  hold  time  after  the 
first  several  years  in  service.  While  LNG 
tank  manufacturers  are  further 
developing  their  technologies  for 
improvement  of  hold  times  and 
reducing  boil-offfrom  LNG  storage 
tanks  on  trucks,  the  5-dayhold  time 
requirement  over  the  truck’s  useful  life 
will  ensure  that  they  make  the 
improvements  to  the  period  of  the 
truck’s  life  which  is  most  at  risk  for  boil- 
off  events,  which  is  when  the  truck  is 
sold  off  into  the  secondary  market  and 
its  use  diminishes. 

EPA  considered  requiring  new  trucks 
to  have  the  capability  to  use  cold  fuel. 
Most  of  the  LNG  trucks  on  the  road  at 
this  time  use  the  warmer  fuel;  therefore, 
most  refueling  stations  are  dispensing 
the  warmer  fuel  only.  A  cold  fuel 
requirement  could  force  refueling 
stations  to  make  a  large  potentially 
burdensome  investment  to  provide  the 
colder  fuel  in  addition  to  the  warmer 
fuel,  because  only  a  few  cold  fuel  LNG 
trucks  might  be  sold  in  that  area.  We 
would  need  to  study  the  implications  of 
this  scenario  further  and  gain  a  better 
understanding  of  the  emissions  from 
boil  -offevents  before  we  would  feel 
confident  in  how  a  cold  LNG  fuel 
requirement  would  affect  the  refueling 
industry  and  reduce  methane  emissions. 
A  cold  LNG  fuel  requirement  would 
likely  be  more  feasible  for  new  fleets 
since  they  could  design  their  truck  fleet 
and  their  own  fueling  equipment  from 
the  ground  up  to  use  the  cold  LNG  fuel . 

Another  possible  approach  would  be 
to  increase  the  R- value  of  the  tank  to 
keep  the  warm  fuel  colder  for  longer. 
This  likely  would  further  reduce  boil -off 
events,  although,  again,  we  are 
uncertain  of  the  benefits  versus  the 
costs.  We  believe  that  ensuring  that  the 


5-dayhold  time  can  be  met  over  the 
truck’s  useful  life  is  the  best,  lowest  cost 
strategy  to  reduce  the  number  of  boil -off 
events. 

(e)  Capturing  and/or  Converting 
Methane  Refueling  or  Boil -Off 
Emissions 

Although  we  are  not  requiring  it,  EPA 
is  interested  in  watching  the  progression 
of  innovative  technologies  that  can 
capture  methane  emissions  during  a 
boil -offevent  to  prevent  large  amounts 
of  greenhouse  gas  emissions  into  the 
atmosphere.  We  encourage  design  and 
development  of  ideas  such  as  a  methane 
canister  using  adsorbentssuch  as 
ANG975  (adsorbed  natural  gas)  which 
could  be  added  to  capture  the  methane 
which  otherwise  will  be  released  to  the 
environment  during  a  refueling  or  boil  - 
off  event.  Once  captured,  steps  could  be 
taken  to  route  the  methane  to  the  engine 
intake  once  the  vehicle  is  operating 
again,  or  to  take  steps  to  converting  the 
methane  to  less  GHG-potentC02. 

Instead  of  discharging  methane  to  the 
environment,  the  methane  potentially 
could  be  burned  to  C02  using  a  burner. 
Another  potential  option  would  be  to 
convert  the  methane  capture  in  a 
canister  to  C02  over  a  catalyst. 

(f)  Reducing  Refueling  Emissions 

When  refueling  a  natural  gas  vehicle, 
some  amount  of  methane  is  vented  to 
the  atmosphere.  Requirements  adopted 
as  part  of  the  Tier  3  rules  require  use  of 
the  ANSI-NGV 1-2006  standard  practice 
to  meet  the  evaporative  emissions 
refueling  requirement.976  Small 
emissions  of  up  to  200  cc/hr  (which 
equates  to  72  grams  of  methane  per 
hour)  of  leakage  are  allowed  with  these 
tests.  Often  there  is  a  vent  line  which 
carries  these  emissions  away  from  the 
nozzle  interface  for  safety  reasons, 
which  emissions  are  then  vented  to  the 
atmosphere.  EPA  requested  comment  on 
ways  to  eliminate  or  reduce  these  losses. 
There  was  a  mixed  response  on  whether 
methane  gas  can  be  captured  during 
refueling  using  systems  that  route 
methane  emissions  back  to  the  fuel 
storage  tank,  whether  it  is  a  CNG  tank, 
aCNG  pipeline  or  re-liquefyingsystem 
for  LNG.  Some  refueling  stations  are 
already  doing  this  as  common  practice. 

For  LNG,  in  addition  to  the  boil -off 
issue,  there  is  the  issue  of  the  recurrence 
of  manual  venting  at  refueling  by  truck 
operators.  Under  high  pressure 


975  Menon,  V.C.,  Komarneni,  S.  “Porous 
Adsorbents  from  Vehicular  natural  Gas  Storage:  A 
Review,”  Journal  of  Porous  Materials  5,  43-58 
(1998). 

976  Control  of  Air  Pollution  from  Motor  Vehicles 
Tier  3  Motor  Vehicle  Emission  and  Fuel  Standards, 
Final  Rule  April  28,  2014,  CFR  86.1(c)  (1). 


EPA- 1 9-0 1 26-A-00 1 450 


ED  001620  00002750-00453 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73931 


circumstances,  such  as  when  the  vehicle 
has  been  sitting  for  some  time  period  in 
warmer  temperatures,  it  is  necessary  to 
decrease  the  pressure  in  the  fuel  tank 
before  new  fuel  can  enter  the  tank.  The 
recommended  practice  is  to  transfer  the 
extra  vaporized  fuel  to  the  gas  station  or 
natural  gas  pipeline,  but  this  can  take 
extra  time.  In  some  areas  it  has  turned 
into  common  practice  to  just  vent  to  the 
atmosphere  to  keep  the  down  time  at 
the  refueling  station  to  a  minimum.  In 
other  areas  there  is  an  incentive  to 
reroute  the  gas  into  the  station  storage 
tank  or  natural  gas  pipeline  with  credit 
towards  the  fuel  purchase.  Since  this  is 
a  stationary  source  issue,  EPA  is  not 
taking  action  at  this  time  on  these  issues 
in  this  engine/vehicle  rulemaking.  We 
also  do  not  have  enough  information  on 
the  extent  of  em  issions  and  rate  of 
occurrence  for  this  problem. 

(g)  On-BoardMonitoring  Requirements 
for  Boi  I  -  OffEvents  and  Venti  ng  at 
Refueling 

Onboard  diagnostics  for  engines  used 
in  vehicle  applications  greater  than 
14,000  lbs  GVWR  are  already  required 
to  detect  and  warn  the  operator  when 
methane  leaks  occur  due  to  wear  of 
connections  and  components  of  the 
CNG  or  LNG  fuel  system  (74  FR  8310, 
February  24,  2009).  We  requested 
comments  on  requiring  on-board 
monitoring  to  track  boil-offevents,  as 
well  as  comment  on  whether  the  excess 
vapors  were  properly  vented  to  the 
station  storage  tanks  or  NG  pipeline  or 
whether  the  gaseous  methane  emissions 
were  vented  to  atmosphere  during 
refueling  events.  80  FR  40512.  Each  boil 
off  event  has  the  potential  to  release  on 
the  order  of  5,300-1 5,800  grams  of  CH4 
which  translates  to  132K-400K  grams 
C02  equivalent  with  a  GWP  of  25  for 
100  years  (see  RiA  Chapter  13  for  more 
information  on  LNG  boil- offem issions 
calculations).  EPA  is  not  able  to  take 
further  action  on  OBD  requirements  at 
this  time  since  we  do  not  have  enough 
information  on  the  emissions  from  leaks 
and  their  rate  of  occurrence.  Designing 
an  OBD  system  is  complicated  and 
expensive  if  we  are  to  expect  any  degree 
of  accuracy  for  more  than  just  very  large 
leaks.  In  CNG  there  is  an  odorant  and  a 
truck  operator  could  potentially  detect  a 
leak  if  it  is  large  enough.  Even  if  the  leak 
could  be  detected  from  the  odor,  it 
would  be  difficult  to  know  how  much 
is  actually  being  released  if  you  can 
smell  it.  Different  operators  will  have 
different  degrees  of  sensitivity  with 
their  olfactory  awareness.  LNG  does  not 
have  an  odorant  and  could  benefit  from 
an  OBD  system  even  more.  We  do, 
therefore,  encourage  the  development  of 
systems  for  indicating  these  events  to 


vehicle  owners  to  both  save  on  fuel  and 
protect  the  environment. 

(h)  Separate  Standards  for  Natural  Gas 
Vehicles 

As  described  above,  the  climate 
impact  of  leaks  and  other  methane 
emissions  that  occur  upstream  of  the 
vehicle  can  potentially  be  large  enough 
to  more  than  offset  the  C02  benefit  of 
natural  gas  vehicles  as  measured  at  the 
vehicle  tailpipe.  As  described  earlier, 
EPA  has  taken  some  actions,  and  is 
considering  further  separate  actions  to 
control  these  upstream  emissions.  We 
also  have  some  concern  that  the  impact 
of  upstream  and  downstream  emissions 
for  natural  gas  could  be  much  higher 
than  for  gasoline  or  diesel  fuel  because 
of  the  high  Global  Warming  Potential 
(GWP)  for  methane  that  makes  even 
small  leaks  of  natural  gas  a  concern.  In 
this  way,  natural  gas  is  very  different 
than  other  alternative  fuels.  While  we 
are  not  adopting  any  provisions  to 
address  this  here,  we  may  consider 
adopting  such  provisions  in  a  future 
rule.  As  discussed  in  Section  XI. B,  EPA 
is  putting  in  place  a  series  of  regulations 
in  the  natural  gas  sector  for  upstream 
leaks.  With  the  currently  available  data 
the  uncertainties  are  very  high  in 
calculating  upstream  emissions  for  both 
natural  gas  and  diesel  vehicles.  These 
uncertainties,  the  desirability  of  a 
unified  national  program  for  HD  GHG 
and  fuel  consumption  standards, 
combined  with  the  low  sales  volumes 
projected  for  natural  gas  vehicles  for  the 
foreseeable  future  make  it  inadvisable 
for  us  to  pursue  more  than  a  vehicle 
based  standard  at  this  time.  See  also 
Section  i.F.(3)  for  additional  discussion 
of  why  EPA  is  setting  tailpipe  standards 
in  this  rulemaking. 

E.  Dimethyl  Ether 

Although  NAS  (2014)  focused  its 
recommendations  on  natural  gas,  it  also 
discussed  dimethyl  ether  (DME),  which 
is  a  potential  heavy -duty truck  fuel 
sourced  from  natural  gas.  Dimethyl 
ether  has  a  high  cetane  number  (more 
than  55),  although  its  energy  density  is 
about  60  percent  of  that  of  diesel  fuel. 
Dimethyl  ether  is  a  volatile  fuel,  like 
liquefied  petroleum  gas  that  can  be 
stored  as  a  liquid  at  normal  ambient 
temperatures  under  moderate  pressure. 
Typical  DME  fuel  tanks  would  be 
designed  to  prevent  any  significant 
evaporative  emissions. 

A  DME  fueled  truck  is  only  modestly 
more  expensive  than  a  diesel  fuel  truck. 
The  fuel  tank  is  more  expensive  than  a 
diesel  fuel  tank,  but  much  less 
expensive  than  an  LNG  tank  since  it 
does  not  need  to  be  heavily  insulated. 
The  engine  modifications  to  enable 


using  DME  are  also  modest.  Because 
DME  does  not  have  carbon -carbon 
bonds  that  form  particulate  matter 
particles  during  combustion,  the 
particulate  filter,  which  is  standard 
equipment  on  new  diesel  trucks,  can  be 
eliminated.  This  offsets  some  of  the 
engine  and  fuel  tank  costs. 

Although  DME  is  sourced  from  cheap 
natural  gas,  the  conversion  of  natural 
gas  to  DME  and  moving  the  fuel  to  retail 
outlets  greatly  increases  the  cost  of  the 
fuel.  Based  on  the  crude  oil  and  natural 
gas  prices  in  early  2014  (about  $100  per 
barrel),  DME  is  more  expensive  than 
LNG,  but  still  lower  in  cost  than  diesel 
fuel  (DME  is  estimated  to  cost  $3.50/ 
DGE,  or  $0.30  DGE  less  than  diesel  fuel.) 
After  the  decline  in  crude  oil  prices, 
DME  is  estimated  to  be  priced  higher 
than  diesel  fuel. 

Because  there  is  very  little  DME  use 
in  the  U.S.  (there  is  only  a  very  small 
fleet  of  trucks  in  California),  we  did  not 
conduct  a  lifecycle  assessment  of  DME, 
but  note  here  a  few  aspects  of  a  lifecycle 
analysis  for  DME.  First,  since  DME  is 
sourced  from  natural  gas,  the  upstream 
methane  emissions  from  the  natural  gas 
industry  would  still  be  allocated  to 
DME.  Second,  there  are  no  venting 
issues  associated  with  DME  as  there  are 
with  LNG  refueling  or  boil  -  off. Third, 
because  DME  has  a  lifetime  of  less  than 
a  week  in  the  atmosphere,  it  has  little 
direct  climate  impacts.  Thus,  it  is  likely 
that  DME  would  have  a  lower  GHG 
impact  than  LNG  trucks,  and  perhaps 
lower  than  CNG  trucks,  although  we 
would  have  to  study  DME  use  in  trucks 
further  to  be  more  certain. 

XII.  Amendments  to  Phase  1  Standards 

The  agencies  are  revising  the 
regulatory  text  specifying  test 
procedures  and  compliance  provisions 
used  for  Phase  1 .  For  the  most  part, 
these  amendments  apply  exclusively  to 
the  Phase  2  rules.  In  a  few  limited 
instances,  the  agencies  are  adopting 
changes  to  the  Phase  1  program.  These 
limited  changes  to  the  Phase  1  program 
are  largely  conforming  amendments, 
and  are  described  below,  along  with 
other  minor  changes  to  the  Phase  1 
compliance  program.  These  changes 
generally  continue  to  apply  under  the 
Phase  2  program. 

For  the  convenience  of  the  reader,  we 
are  republishing  40  CFR  parts  1036  and 
1037  in  their  entirety,  including  text 
that  is  not  being  amended.  We  are  also 
republishing  Phase  1  text  in  40  CFR  part 
86.  We  note,  however,  that  we  have  not 
reconsidered,  rethought,  or  reopened 
the  Phase  1  rules  in  a  general  sense.  We 
have  also  not  reconsidered,  rethought, 
or  reopened  the  stringency  of  the  Phase 
1  standards  or  other  fundamental 
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aspects  of  the  Phase  1  program  that 
remain  unchanged  substantively. 

The  agencies  received  very  few 
comments  of  these  changes.  Daimler 
commented  that  the  agencies  should  not 
make  any  changes  to  Phase  1  because 
manufacturers  have  already  developed 
systems  to  comply  with  the  existing 
requirements.  We  do  not  necessarily 
agree  that  would  be  a  sufficient  reason 
to  keep  us  from  amending  Phase  1 
requirements  through  notice  and 
comment  rulemaking.  Nevertheless,  we 
note  that  we  are  not  finalizing  changes 
that  would  have  any  significant  impact 
on  the  manufacturers’  Phase  1 
compl  iance  structures. 

A.  EPA  Amendments 

(1 )  Pickups  and  Vans 

EPA  is  relocating  the  GHG  standards 
and  other  regulatory  provisions  for 
chassis- certified  HD  pickups  and  vans 
in  the  Code  of  Federal  Regulations  from 
40  CFR  1037.104  to  40  CFR  86.1819-14. 
Accordingly,  NHTSA  is  modifying  any 
of  EPA’s  references  in  49  CFR  parts  523 
and  535  to  accommodate  the  migration. 
EPA  is  making  this  change  largely  to 
address  ambiguities  regarding  the 
application  of  additional  provisions 
from  40  CFR  part  86,  subpart  S,  for  these 
vehicles.  The  approach  in  40  CFR 
1037.104  was  to  state  that  all  of  40  CFR 
part  86,  subpart  S,  applies  except  as 
specified  in  40  CFR  1037.104;  however, 
the  recent  standards  adopted  for  light- 
duty  vehicles  and  light-dutytrucks 
included  several  changes  to  40  CFR  part 
86,  subpart  S,  that  should  not  apply  for 
chassis- certified  HD  pickups  and  vans. 
Based  on  our  experience  implementing 
the  Phase  1  program,  we  believe  it  is 
appropriate  to  include  the  GHG 
standards  for  chassis- certified  HD 
pickups  and  vans  in  the  same  part  as 
light-dutyvehicles  (40  CFR  part  86, 
subpart  S).  All  other  certification 
requirements  for  these  heavy-duty 
vehicles — criteria  exhaust  standards, 
evaporative  and  refueling  standards, 
provisions  for  onboard  diagnostics,  and 
the  range  of  certification  and 
compliance  provisions — are  in  that 
subpart.  We  note  that  we  have  not 
experienced  the  same  challenges  for 
other  heavy -duty  vehicles,  and  are 
therefore  not  relocating  the  other 
provisions  of  40  CFR  part  1037. 

This  migration  has  highlighted  a  few 
areas  where  we  need  to  clarify  how  the 
regulations  apply  for  chassis -certified 
HD  pickups  and  vans,  in  particular,  EPA 
is  adopting  the  following  changes: 

•  Clarify  that  the  GHG  standards 
apply  at  high-altitudeconditions. 

•  State  that  fleet -averagecaiculat ion 
of  carbon  -  relatedexhaust  emissions 


(CREE)  is  not  required  for  chassis  - 
certified  HD  pickups  and  vans,  instead, 
heavy  -  dutyveh  i cl es  are  subject  to  C02 
standards. 

•  Clarify  that  requirements  related  to 
model  types  and  production -weighted 
average  calculation  apply  only  for 
passenger  automobiles  and  light  trucks. 

•  State  that  the  credit  and  debit 
provisions  of  40  CFR  86.1 865-1 2(k)(5) 
do  not  apply  for  chassis- certified  HD 
pickups  and  vans. 

•  Clarify  that  the  Temporary  Lead 
Time  Allowance  Alternative  Standards 
in  40  CFR  86.1 865-1 2(k)(7)  do  not  apply 
for  chassis -certified HD  pickups  and 
vans. 

•  State  that  the  early  credit  provisions 
of  40  CFR  86. 1 866-12,  86. 1 867-1 2, 
86.1868-12,  86.1869-12,  86.1870-12, 
and  86.1871-12  do  not  apply  for 
chassis-certifiedHD  pickups  and  vans. 

(2)  Heavy -DutyEngines 

EPA  is  revising  the  approach  to 
classifying  gaseous -fuelengines  with 
respect  to  both  GHG  and  criteria 
emission  standards.  The  general 
approach  is  to  continue  to  divide  these 
engines  into  spark- ignitionand 
compression- ign it ioncategories,  but  we 
will  apply  the  compression-  ignition 
standards  to  all  engines  that  qualify  as 
heavy  heavy -dutyengines  based  on  the 
primary  intended  service  class.977 
Previously,  any  gaseous -fueiengine 
derived  from  a  gasoline  engine  was 
subject  to  the  spark- ignitionstandards 
no  matter  the  weight  class  of  the 
vehicle.  As  described  in  Section  II,  EPA 
now  believes  this  approach  does  not 
reflect  the  reality  that  engines  used  in 
Class  8  vehicles  compete  directly  with 
diesel  engines.  We  believe  they  should 
therefore  be  required  to  meet  the  same 
emission  standards.  Because  all  current 
gaseous- fuelengines  for  these  large 
vehicles  are  already  being  certified  to 
the  compression  -  ign itionengine 
standards,  we  can  apply  this  approach 
to  engines  subject  to  the  HD  GHG  Phase 
1  standards  without  adverse  impacts  on 
any  manufacturers.  We  proposed  this 
same  approach  for  medium  heavy-duty 
engines,  but  have  revised  the  rule  in 
response  to  comments  objecting  to  the 
change;  the  final  rule  instead  applies 
standards  to  these  engines  as  spark - 
ignition  or  compression  -  ign  it  ionbased 
only  on  each  engine’s  characteristics. 

We  believe  this  is  appropriate  because 


977  Engine  classification  is  set  forth  in  40  CFR 
1036.801.  Spark  -  ignitionmeans  relating  to  a 
gasoline-fueSedengine  or  any  other  type  of  engine 
with  a  spark  plug  (or  other  sparking  device)  and 
with  operating  characteristics  similar  to  the  Otto 
combustion  cycle.  Compression- ign itionengines are 
reciprocating  internal  -combustionengines  that  are 
not  spark-  ignitionengines. 


a  substantial  number  of  medium  heavy- 
duty  vehicles  use  gasoline -fueled 
engines,  and  gaseous -fueledengines 
used  in  these  vehicles  would  therefore 
not  always  be  competing  directly  with 
diesel -fueledengines  as  the  main 
alternative. 

EPA  is  also  revising  the  regulation  to 
spell  out  how  to  apply  enforcement 
liability  for  a  situation  in  which  the 
engine  manufacturer  uses  deficit  credits 
for  one  or  more  model  years.  Simply 
put,  any  time  an  engine  manufacturer  is 
allowed  to  carry  a  deficit  to  the  next 
year,  all  enforcement  liability  for  the 
engines  that  generated  the  deficit  are 
extended  for  another  year.  These 
provisions  are  the  same  as  what  we  have 
already  adopted  for  heavy  -duty  veh ides 
subject  to  GHG  standards  under  40  CFR 
part  1037. 

(3)  Evaporative  Emission  Testing  for 
Natural  Gas  Vehicles 

Heavy  -  dutyveh  icles  fueled  by  natural 
gas  have  for  many  years  been  subject  to 
evaporative  emission  standards  and  test 
procedures.  While  fuel  systems 
containing  gasoline  require  extensive 
design  features  to  handle  vented  fuel, 
fuel  systems  containing  natural  gas 
generally  prevent  evaporative  losses  by 
remaining  sealed.  In  the  case  of 
compressed  natural  gas,  there  is  a 
voluntary  consensus  standard,  ANSI 
NGV1-2006,  that  is  designed  to  ensure 
that  there  are  no  leaks  or  losses  during 
a  refueling  event.  Since  compressed 
natural  gas  systems  remain  sealed 
indefinitely  once  the  refueling  event  is 
complete,  we  understand  that 
complying  with  the  ANSI  refueling 
standard  is  sufficient  to  demonstrate 
that  the  vehicle  also  complies  with  ail 
applicable  evaporative  emission 
standards.  The  Light- DutyTier  3  final 
rule  included  provisions  to  clarify  that 
compressed  natural  gas  systems  meeting 
the  applicable  ANSI  standard  are 
deemed  to  comply  with  EPA’s 
evaporative  emission  standards.  In 
response  to  comments  received  on  the 
proposed  rule,  we  are  adding  a  reference 
to  a  supplemental  ANSI  standard  that 
si  m  i  lar  I  y  spec  i  f i  es  system  -  i  n  teg  r i  ty 
requirements  for  CNG-fuefedheavy- 
duty  vehicles  that  allow  for 
substantially  higher  refueling  rates;  this 
supplemental  standard  will  eventually 
be  incorporated  into  ANSI  NGV1. 

Systems  using  liquefied  natural  gas 
(LNG)  behave  similarly,  except  that  the 
cryogenically  stored  fuel  needs  to  be 
vented  to  prevent  an  over- pressure 
situation  if  the  vehicle  is  not  used  for  an 
extended  time,  as  described  in  Section 
XI.  Such  vehicles  are  currently  subject 
to  evaporative  emission  standards  and 
test  procedures,  though  there  are  some 
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substantial  questions  about  how  one  can 
best  apply  the  procedures  to  these 
systems;  not  all  of  the  instructions  about 
preconditioning  the  vehicle  are 
straightforward  for  cryogenic  fuel 
systems  with  no  evaporative  canister 
EPA  is  adopting  an  approach  that  is 
similar  to  what  applies  for  compressed 
natural  gas  systems,  which  needs  some 
additional  attention  to  address  boil  -off 
emissions.  SAE  J2343  is  a  voluntary 
consensus  standard  that  specifies  a 
recommended  practice  to  establish  a 
minimum  five-dayhold  time  before 
boil  -offstarts  to  occur  for  LNG  systems. 
EPA  is  adopting  a  requirement  that 
manufacturers  of  LNG  vehicles  meet  the 
SAE  J2343  standard  as  a  means  of 
demonstrating  compliance  with 
evaporative  and  refueling  emission 
standards. 

While  the  hold-timerequirements  of 
SAE  J2343  are  clear,  there  appears  to  be 
very  little  description  of  the  procedure 
to  determine  how  much  time  passes 
between  a  refueling  event  and  initial 
venting.  To  ensure  that  all 
manufacturers  are  subject  to  the  same 
set  of  requirements,  we  are  adding  a 
minimal  set  of  specifications 
corresponding  to  the  demonstration 
under  SAEJ2343.  In  particular,  the 
regulation  specifies  that  the  tank  must 
remain  at  rest  throughout  the 
measu remen t  procedure,  ambient 
temperatures  must  remain  between  20 
and  30  °C,  and  the  hold-timeperiod 
starts  when  the  tank  pressure  reaches 
690  kPa  (100  psi)  after  a  conventional 
refueling  event.  We  are  also  adopting  a 
simplified  standard  that  translates  the 
five-dayhold  time  into  a  maximum 
allowable  pressure  build  over  a  shorter 
time  for  parked  vehicles.  In  particular, 
for  vehicles  parked  for  at  least  12  hours, 
tank  pressure  must  not  increase  by  more 
than  an  average  of  9  kPa  (1 .3  psi)  per 
hour.  The  pressure  increase 
corresponding  to  the  five-dayhold -time 
standard  is  about  7.5  kPa  per  hour.  The 
additional  margin  is  intended  to 
account  for  variability  related  to 
different  ambient  conditions,  vehicle 
handling,  nonlinear  pressure  increases, 
measurement  instruments,  and  other 
factors.  This  is  intended  to  give  vehicle 
owners  a  more  practical  performance 
measure  to  evaluate  whether  tanks 
continue  to  meet  the  hold -time 
requirement. 

Manufacturers  may  rely  on  SAE  J2343 
to  meet  evaporative  and  refueling 
standards  immediately  with  completion 
of  the  final  rule;  this  demonstration 
becomes  mandatory  for  vehicles 
produced  on  or  after  January  1 , 2020. 

One  commenter  suggested  that  we 
add  a  reference  to  European  test 
protocols  for  CNG  heavy -duty vehicles 


to  allow  for  a  higher  refueling  flow  rate 
than  is  allowed  under  the  EPA 
regulations,  which  are  based  on 
hardware  and  procedures  for  light-duty 
vehicles  (ANSI  NGV1).  We  learned  that 
the  European  protocol  is  based  on 
systems  up  to  3000  psi  and  is  therefore 
not  valid  for  most  heavy -dutyCNG 
vehicles  in  the  United  States. 
Representatives  of  the  natural  gas 
industry  responded  to  the  comment 
suggesting  the  European  protocol  by 
recommending  that  we  instead  reference 
a  recently  published  supplement  to 
ANSI  NGV1,  which  accommodates  the 
higher  flow  rates  corresponding  to 
heavy  -duty  vehicles  and  current 
refueling  technology.  We  are 
accordingly  revising  the  regulation  to 
reference  this  additional  ANSI 
document,  which  is  known  as  CSA  IR- 
1-15,  “Compressed  Natural  Gas  Vehicle 
(NGV)  High  Flow  Fueling  Connection 
Devices.” 

(4)  Compliance  and  Other  General 
Provisions 

EPA  is  adopting  the  following 
changes  that  apply  broadly  for  different 
types  of  vehicles  or  engines: 

•  Providing  additional  detail  about 
manufacturers  obligations  with  respect 
to  delegated  assembly.  In  response  to 
comments,  we  have  delayed  the 
applicability  of  these  provisions  until 
January  1, 2018  to  provide 
manufacturers  with  additional  lead 
time.  See  40  CFR  1 037.1 50(e)  and 
1037.621. 

•  Add  a  requirement  for  vehicle 
manufacturers  that  sell  incomplete 
vehicles  to  secondary  vehicle 
manufacturers  to  provide  emission - 
related  assembly  instructions  to  ensure 
that  the  completed  vehicle  will  be  in  a 
certified  configuration. 

•  Specify  parameters  for  determining 
a  vehicle’s  curb  weight,  consistent  with 
current  practice  for  vehicles  certified 
under  40  CFR  part  86,  subpart  S. 

•  Rev  ise  the  record  keep  i  ng 
requirement  to  specify  a  uniform  eight- 
year  retention  period  for  all  data 
supporting  an  application  for 
certification.  The  provision  allowing  for 
one-yearretention  for  “routine  data”  is 
no  longer  necessary  now  that  data 
collection  is  all  recorded  in  electronic 
format.  EPA  is  also  clarifying  that  the 
eight- yearretention  period  is  calculated 
relative  to  the  latest  associated 
application  for  certification,  not  from 
the  date  the  data  were  generated. 

•  Change  the  rounding  for 
analytically  derived  C02  emission  rates 
and  target  values  from  the  nearest  0.1  g / 
mile  to  the  nearest  1  g/mile. 


•  Clarify  how  manufacturers  may 
amend  an  application  for  certification 
after  the  end  of  the  model  year. 

•  Remove  the  general  recordkeeping 
provisions  from  40  CFR  1037.735  that 
are  already  described  in  40  CFR 
1037.825. 

•  Clarify  how  EPA  will  conduct 
selective  enforcement  audits  (SEAs)  for 
engines  (in  40  CFR  1036.301)  and 
vehicles  and  components  (in  40  CFR 
1037.301-1037.320)  with  respect  to 
GHG  emissions. 

•  Add  provisions  to  provide  a 
streamlined  path  for  off- eye  leered  it  for 
adding  Phase  2  technologies  to  Phase  1 
vehicles.  See  40  CFR  1037.150. 

EPA  proposed  a  different  equation 
with  a  ratio  of  0.8330  in  40  CFR 
1037.525  for  the  case  of  full  yaw  sweep 
measurements  to  determine  wind- 
averaged  drag  correction  as  an 
amendment  to  the  Phase  1  program. 
Some  commenters argued  that  this 
change  would  impact  stringency,  but  we 
disagree  because  manufacturers  are 
already  subject  to  EPA  compliance 
using  both  methods  (full  yaw  sweep  and 
±6  degree  measurements),  and  this 
Phase  1  flexibility  was  not  used  in 
setting  the  level  of  the  Phase  1 
standards.  Nevertheless,  we  are 
adopting  the  final  rule  without  this 
change  to  the  Phase  1  standards.  Other 
changes  in  the  existing  Phase  1 
regulations  for  MY  2017  will  serve  to 
mitigate  any  impacts,  and  the  agencies 
are  no  longer  convinced  the  potential 
disruption  to  manufacturers’ 
compliance  plan  is  warranted. 

S.  Other  Compliance  Provisions  for 
NHTSA 

(1)  Standards  and  Credit  Alignment 

In  Phase  1,  the  agencies  intended 
GHG  and  fuel  consumption  standards 
for  segments  of  the  National  Program  to 
be  in  alignment  so  that  manufacturers 
will  not  be  required  to  build  vehicles  to 
meet  in  equivalent  standards.  Despite 
the  intent,  NHTSA  and  EPA  have 
identified  several  scenarios  where 
credits  and  compliance  to  both  sets  of 
standards  are  not  aligned.  This 
misalignment  can  have  various  impacts 
on  compliance  with  the  National 
Program. 

For  example,  a  manufacturer  of 
tractors  could  have  two  vehicle  families 
that  with  same  number  of  vehicles  but 
with  opposite  and  equal  compliance 
margins  with  standards.  In  this  scenario, 
the  first  family  will  over-complywith 
the  GHG  standard  while  the  second 
family  will  under-complywith  the  GHG 
standard  by  the  same  amount  of  grams 
C02/ton-mile.ln  calculating  credits,  the 
manufacturer  will  have  a  net  of  zero 
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GHG  credits  and  exactly  meet 
compliance;  however,  based  on 
conversions  and  rounding  of  the 
standard  and  performance  results  that 
manufacturer  could  end  up  earning 
credits  or  having  a  credit  deficit  under 
NHTSA’s  fuel  efficiency  program. 

in  order  to  correct  this  misalignment, 
NHTSA  proposed  to  amend  the  existing 
fuel  consumption  standards  and  the 
method  for  calculating  performance 
values  for  all  compliance  categories  by 
increasing  the  significant  digits  in  these 
conversion  values.  Increasing  the 
significant  digits  in  these  values  will 
result  in  more  precise  alignment 
between  final  compliance  credit 
balances. 

NHTSA  proposed  that  the  increase 
resolution  would  apply  retroactively 
starting  for  the  model  year  2013 
standard.  However,  because  the  Phase  1 
fuel  consumption  standards  created  a 
difference  in  compliance  margins  which 
could  potentially  have  an  adversely 
impact  for  certain  manufacturers  who 
have  already  developed  engineering 
plans  considering  previous  credit 
balance,  NHTSA  sought  comments  on 
whether  optional  to  allow  manufacturer 
to  continue  using  the  Phase  1  standards. 
No  comments  were  received  in 
response. 

NHTSA  is  finalizing  its  standards  and 
performances  for  the  Phase  1  and  2 
programs  with  increased  significant 
digits  as  the  only  option  for  compliance. 
Retaining  the  previous  accuracy  does 
not  maintain  a  single  national  program 
and  aligning  credit  balances  is  more 
important  because  it  ensures  the  same 
compliance  outcome.  Manufacturers 
who  may  have  planned  their 
compliance  strategies  using  the  previous 
approach  would  not  be  able  to  take 
advantage  of  any  relaxations  in  in  the 
NHTSA  program  because  the  national 
program  requires  one  single  compliance 
fleet  and  manufacturers  would  still  need 
to  comply  with  the  more  stringent  EPA 
standards. 

(2)  Off-RoadExemption  Petition  Process 
for  Tractors  and  Vocational  Vehicles 

in  the  Phase  1  final  rule,  the  agencies 
added  provisions  for  certain  types  of 
vocational  tractors  and  vocational 
vehicles  that  operate  off  -  road  to  be 
exempt  from  standards,  although 
standards  will  still  apply  to  the  engines 
installed  in  these  vehicles.  An 
exemption  was  warranted  because  these 
vehicles  operate  in  a  manner  essentially 
making  them  incompatible  with  fuel 
saving  and  emission  reduction 
technologies,  such  as  performing  work 
in  an  off-roadenvironment,  being  speed 
restricted,  or  having  off- road 
components  or  other  features  making 


them  incompatible  for  roadways.  For 
the  Phase  1  program,  off- road  vehicle 
manufacturers  meeting  the  exemption 
provisions  are  required  to  provide  EPA 
and  NHTSA,  through  the  EPA  database, 
a  report  within  90  days  after  the  end  of 
each  model  year  identifying  its  off-road 
vehicles.  The  report  must  provide  a 
description  of  each  excluded  vehicle 
configuration,  including  an  explanation 
of  why  it  qualifies  for  the  exclusion  and 
the  production  volume.  A  manufacturer 
having  an  off-roadvehicle  that  does  not 
meet  the  criteria  under  the  agencies’  off¬ 
road  exemptions  in  40  CFR  1037.631 
and  49  CFR  535.5  is  allowed  to  submit 
a  petition  under  40  CFR  1037.150(h) 
and  49  CFR  535.8  describing  how  and 
why  its  vehicles  should  qualify  for 
exclusion  based  on  criteria  that  are 
equivalent  to  those  specified  in  40  CFR 
1037.631. 

Under  Phase  1  compliance  processes, 
manufacturers  have  not  been  using  the 
petitioning  process  to  get  approval  of  an 
exemption  for  off- road  vehicles  that  do 
not  meet  the  specified  criteria  to  qualify 
for  an  exemption.  Instead, 
manufacturers  have  been  submitting 
information  to  EPA  during  production 
for  a  given  model  year  to  determine 
whether  or  not  these  vehicles  qualify  for 
an  exemption,  or  if  they  need  to  get 
certificates  of  conformity  for  the 
vehicles  they  already  produced.  EPA 
and  NHTSA  collaborativeiy  determine 
whether  manufacturers  should  qualify 
for  an  exemption  under  40  CFR 
1037. 150(h)  and  49  CFR  535.8,  and  EPA 
shares  the  decision  with  the 
manufacturer. 

For  the  Phase  1  and  2  standards,  the 
agencies  are  revising  the  regulations  to 
clarify  the  process  for  vehicle 
manufacturers  to  get  approval  for  an 
exemption  in  unusual  circumstances  in 
which  the  vehicle  should  be  exempt 
even  though  it  does  not  automatically 
qualify  for  an  exemption  under  the 
criteria  specified  in  40  CFR  1037.631 
and  49  CFR  535.5.  Most  importantly,  we 
now  specify  at  40  CFR  1037.150(h)  and 
49  CFR  535.8  that  manufacturers  must 
get  approval  for  the  exemption  before 
producing  the  subject  vehicles  to  avoid 
violating  statutory  prohibitions.  EPA 
and  NHTSA  will  continue  to  collaborate 
in  making  any  final  decisions  on 
exemptions. 

Note  that  vehicles  meeting  the 
qualifying  criteria  under  40  CFR 
1037.631  and  49  CFR  535.5  are  exempt 
without  request;  however,  if 
manufacturers  want  to  address  any 
uncertainty  by  getting  EPA  and  NHTSA 
to  affirm  that  their  vehicles  do  in  fact 
meet  the  specified  criteria,  they  may  ask 
for  preliminary  approval  under  40  CFR 
1037.210. 


(3)  innovative  Technology  Request 
Documentation  Specifications 

For  vehicle  and  engine  technologies 
that  can  reduce  GHG  and  fuel 
consumption,  but  for  which  there  is  not 
yet  an  established  method  for 
quantifying  reductions,  the  agencies 
encourage  the  development  of  such 
technologies  through  providing 
“innovative  technology”  credits. 
Manufacturers  seeking  innovative 
technology  credits  must  quantify  the 
reductions  in  fuel  consumption  and 
GHG  emissions  that  the  technology  is 
expected  to  achieve,  above  and  beyond 
those  achieved  on  the  existing  test 
procedures. 

Manufacturers  submitting  innovative 
technology  requests  must  send  a 
detailed  description  of  the  technology 
and  a  recommended  test  plan  to  EPA  as 
detailed  in  40  CFR  1036.610  and 
1037.610.  The  test  plan  must  include 
whether  the  manufacturer  is  applying 
for  credits  using  the  improvement  factor 
method  or  the  separate -creditmethod.  It 
is  recommended  that  manufacturers  not 
conduct  testing  until  the  agencies  can 
collaborativeiy  approve  the  test  plan  in 
which  a  determination  is  made  on  the 
qualification  of  the  technology  as 
innovative.  EPA  in  consultation  with 
NHTSA  also  makes  the  decision  at  that 
time  whether  to  seek  public  comments 
on  the  test  plan  if  there  are  unknown 
factors  in  the  test  methodology. 

The  agencies  have  received  feedback 
from  manufacturers  that  the  final 
approval  process  is  not  clearly  defined, 
which  has  caused  a  substantial  time 
commitment  from  manufacturers.  To 
address  this  feedback,  for  the  final  rule, 
the  agencies  are  adopting  further 
clarification  in  40  CFR  1036.610  and 
1037.610  defining  the  steps 
manufacturers  must  follow  after  an 
approval  is  granted  for  a  test  plan.  This 
includes  specifications  for  submitting 
the  final  documentation  to  the  agencies 
for  final  approval  and  for  determining 
credit  amounts.  The  agencies  are  adding 
the  same  level  of  detail  as  required  for 
the  final  documentation  required  in 
EPA’s  light  duty  off- cy deprogram  in  40 
CFR  86. 1869-1 2(e)(2).  These 
specifications  should  provide 
manufacturers  with  a  clear 
understanding  of  the  required 
documentation  and  approval  process  to 
reduce  the  time  burden  placed  on 
manufacturers. 

NHTSA  is  also  adding  similar 
provisions  from  its  light  duty  CAFE 
program  specified  in  49  CFR  531 .6(b)(2) 
and  533.6(c)(2)  for  limiting  the  approval 
of  innovative  technologies  under  its 
program  for  those  technologies  related 
to  crash  -avoidancetechnologies,  safety 
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critical  systems  or  systems  affecting 
safety -critical functions,  or  technologies 
designed  for  the  purpose  of  reducing  the 
frequency  of  vehicle  crashes.  NHTSA 
prohibited  credits  for  these  technologies 
under  any  circumstances  in  its  CAFE 
program  (see  77  FR  62730).  NHTSA 
believes  a  similar  strategy  is  warranted 
for  heavy -dutyvehicle  as  well. 

(4)  Credit  Acquisition  Plan 
Requirements 

The  National  Program  was  designed 
to  provide  manufacturers  with 
averaging,  banking  and  trading  (ABT) 
flexibilities  for  meeting  the  GHG  and 
fuel  efficiency  standards  to  optimize  the 
effectiveness  of  the  program.  As  a  part 
of  these  flexibilities,  manufacturers 
generating  a  shortfall  in  fuel 
consumption  credits  for  a  given  model 
year  must  submit  a  credit  plan  to 
NHTSA  describing  how  it  plans  to 
resolve  its  deficits  within  3  models  year. 
To  assist  manufacturers,  NHTSA  is 
modify  49  CFR  535.9(a)(6)  of  its 
regulation  to  clarify  and  provide 
guidance  to  manufacturers  on  the 
requirements  for  a  credit  allocation  plan 
which  contains  provisions  to  acquire 
credits  from  another  manufacturer 
which  will  be  earned  in  future  model 
years. 

The  current  regulations  do  not  specify 
if  future  credit  acquisition  is  permitted 
or  not  and  the  revision  is  intended  to 
clarity  that  it  is,  with  respect  to  the 
limitation  a  credit  shortfall  can  only  be 
carried  forward  three  years.  Providing 
this  clarification  is  intended  to  increase 
transparency  within  the  program  and 
ensure  all  manufacturers  are  aware  of  its 
available  flexibilities.  NHTSA  is 
adopting  the  requirement  that  in  order 
for  a  credit  allocation  plan  to  be 
approved,  NHTSA  will  require  an 
agreement  signed  by  both 
manufacturers.  This  requirement  will 
assist  NHTSA  with  its  determination 
that  the  credits  will  become  available  to 
the  acquiring  manufacturer  when  they 
are  earned. 

(5)  New  Vehicle  Field  inspections  and 
Recordkeeping  Requirements 

Previously,  NHTSA  decided  not  to 
include  recordkeeping  provisions  in  its 
regulations  for  the  Phase  1  program. 

EPA  regulations  include  recordkeeping 
requirements  in  40  CFR  1036.250, 
1036.735,  1036.825,  1037.250,  1037.735, 
and  1037.825.  For  the  Phase  2  program, 
NHTSA  is  adding  recordkeeping 
provisions  to  facilitate  its  compliance 
validation  program  for  the  final  rule.  For 
the  Phase  1  and  2  programs, 
manufacturers  test  and  conduct 
modeling  to  determine  GHG  emissions 
and  fuel  consumption  performance,  and 


EPA  and  NHTSA  perform  validation 
testing.  EPA  uses  the  results  of  the 
validation  tests  to  create  a  finalized 
report  that  confirms  the  manufacturer’s 
final  model  year  GHG  emissions  and 
fuel  consumption  results.  Each  agency 
will  use  this  report  to  enforce 
compliance  with  its  standards. 

NHTSA  assesses  compliance  with  fuel 
consumption  standards  each  year,  based 
upon  EPA  final  verified  data  submitted 
to  NHTSA  for  its  heavy -dutyvehicle 
fuel  efficiency  program  established 
pursuant  to  49  U.S.C.  32902(k).  NHTSA 
may  conduct  verification  testing 
throughout  a  given  model  year  in  order 
to  validate  data  received  from 
manufacturersand  will  discuss  any 
potential  issues  with  EPA  and  the 
manufacturer.  See  49  CFR  535.9.  After 
the  end  of  the  model  year,  NHTSA  may 
also  decide  to  conduct  field  inspections 
in  order  to  confirm  whether  or  not  a 
new  vehicle  was  manufactured  as 
originally  certified.  NHTSA  may 
conduct  field  inspections  separately  or 
in  coordination  with  EPA.  To  facilitate 
inspections,  the  agencies  will  add 
additional  provisions  to  the  EPA 
recordkeeping  provisions  to  require 
manufacturers  to  keep  build  documents 
for  each  manufactured  tractor  or 
vocational  vehicle.  Each  build 
document  will  be  required  to  contain 
specific  information  on  the  design, 
manufacturing,  equipment  and  certified 
components  for  a  vehicle.  NHTSA  will 
request  build  documents  through  EPA 
and  the  agencies  will  collaborate  on  the 
finding  of  all  field  inspections. 
Manufacturers  will  be  required  to  keep 
records  of  build  documents  for  a  period 
of  8  calendar  years. 

XIII.  Other  Regulatory  Provisions 

In  addition  to  the  new  GHG  standards 
in  these  rules,  EPA  and  NHTSA  are 
amending  various  aspects  of  the 
regulations  as  part  of  the  HD  GHG  Phase 
1  standards  for  heavy -duty  high  way 
engines  and  vehicles,  as  described  in 
Section  XII.  EPA  is  also  taking  the 
opportunity  to  amend  regulatory 
provisions  for  other  requirements  that 
apply  for  heavy-dutyhighway  engines, 
and  for  certain  types  of  non  road  engines 
and  equipment. 

Most  of  the  amendments  described  in 
this  section  represent  minor  technical 
issues  and,  as  such,  were  not  the  subject 
of  extensive  comment.  T wo  exceptions 
are  the  issues  related  to  glider  kits  and 
to  competition  vehicles,  as  noted  below. 
The  rest  of  this  section,  for  which  we 
received  fewer  comments,  generally 
includes  only  references  to  the  more 
significant  comments,  such  as 
comments  that  impacted  our 
conclusions  for  the  provisions  adopted 


in  the  final  rule.  See  the  RTC  for  a  more 
complete  discussion  of  the  comments. 

For  the  convenience  of  the  reader,  we 
are  republishing  some  related  text  that 
is  not  being  amended.  We  note, 
however,  that  we  have  not  reopened  the 
standards  or  other  fundamental  aspects 
of  these  programs  that  remain 
unchanged  substantively. 

A.  Amendments  Related  to  Heavy-Duty 
Highway  Engines  and  Vehicles 

This  section  describes  a  range  of 
regulatory  amendments  for  heavy-duty 
highway  engines  and  vehicles  that  are 
not  directly  related  to  GHG  emission 
standards.  Note  that  Section  XML  B. 
describes  new  requirements  for  glider 
kits  and  Section  XIII.  F.  describes 
additional  changes  related  to  test 
procedures  that  affect  heavy-duty 
highway  engines. 

(1 )  Alternate  Emission  Standards  for 
Specialty  Heavy -DutyVehicles 

Motor  vehicles  conventionally 
comprise  a  familiar  set  of  vehicles 
within  a  relatively  narrow  set  of 
parameters — motorcycles,  cars,  light 
trucks,  heavy  trucks,  buses,  etc.  The 
definition  of  “motor  vehicle;”  however, 
is  written  broadly  to  include  a  very 
wide  range  of  vehicles.  Almost  any 
vehicle  that  can  be  safely  operated  on 
streets  and  highways  is  considered  a 
motor  vehicle  under  40  CFR  85.1703. 
Development  of  EPA’s  emission  control 
programs  is  generally  focused  on  a 
consideration  of  the  technology, 
characteristics,  and  operating 
parameters  of  conventional  vehicles, 
and  typically  includes  efforts  to  address 
concerns  for  special  cases.  For  example, 
the  driving  schedule  for  light-duty 
vehicles  includes  a  variation  for 
vehicles  that  are  not  capable  of  reaching 
the  maximum  speeds  specified  in  the 
Federal  Test  Procedure. 

Industry  innovation  in  some  cases 
leads  to  some  configurations  that  make 
it  particularly  challenging  to  meet 
regulatory  requirements.  We  are  aware 
that  plug-  inhybrid -electricheavy-duty 
vehicles  are  an  example  of  this.  An 
engine  for  such  a  vehicle  is  expected  to 
have  a  much  lower  power  rating  and 
duty  cycle  of  engine  speeds  and  loads 
than  a  conventional  heavy -dutyengine. 
The  costs  of  regulatory  compliance  and 
the  mismatch  to  the  specified  duty  cycle 
can  make  it  cost-prohibitivefor  engine 
manufacturers  to  certify  such  an  engine 
under  the  heavy-dutyhighway  engine 
program. 

To  address  concerns  about  certifying 
atypical  engines  to  highway  heavy-duty 
standards  for  use  in  hybrid  vehicles,  we 
are  therefore  adopting  a  provision 
allowing  manufacturers  of  heavy-duty 
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highway  vehicles  the  option  to  install 
limited  numbers  of  engines  certified  to 
alternate  standards.  Qualifying  engines 
would  be  considered  motor  vehicle 
engines,  but  they  may  be  certified  to 
standards  that  are  based  on  standards 
adopted  for  comparable  non  road 
engines.  EPA’s  nonroad  emission 
standards  have  reached  a  point  that 
involves  near  parity  with  the  level  of 
emission  control  represented  by  the 
emission  standards  for  heavy-duty 
highway  engines.  EPA  developed  these 
provisions  especially  for  vehicles  with 
hybrid  powertrains;  however,  the  same 
principles  apply  for  three  other  unusual 
vehicles  types:  amphibious  vehicles, 
vehicles  with  maximum  speed  at  or 
below  45  miles  per  hour,  and  as 
described  below,  certain  all-terrain 
vehicles.  We  are  therefore  applying  the 
same  provisions  to  these  additional 
vehicles. 

California  ARB  suggested  that  we 
limit  relief  to  hybrid  vehicles  that  have 
a  series  configuration,  or  to  hybrid 
vehicles  that  have  a  minimum  all  - 
electric  range.  We  chose  not  to  adopt 
these  limitations  because  these  features 
are  not  fundamental  to  what  we  believe 
is  the  basis  for  accommodating  special 
vehicle  designs.  For  example,  if  a 
vehicle  needs  a  20-kWgasoline  engine 
to  recharge  batteries  used  for 
propulsion,  and  provides  a  small 
amount  of  power  directly  to  the  wheels, 
we  believe  this  should  not  be 
disqualified  from  using  the  specialty- 
vehicle  provisions  because  there  is  no 
expectation  that  20  kW  engines  will  be 
certified  to  the  conventional  highway 
heavy -dutyengine  standardsanytime  in 
the  foreseeable  future. 

We  proposed  to  offer  this  flexibility 
for  hybrids,  amphibious  vehicles,  and 
low-speedvehicles.  We  also  received 
comment  advocating  that  certain 
qualifying  all -terrain vehicles  are  in  a 
similar  situation  since  they  have  unique 
eng i  ne  -  performancerequ  i  remen ts  that 
prevent  them  from  finding  compliant 
highway  engines;  we  have  modified  the 
rule  to  also  apply  the  specialty  vehicle 
provisions  to  these  all -terrain vehicles. 
The  regulations  will  limit  this 
allowance  to  vehicles  that  have  portal 
axles,  which  are  specialized  axles  that 
increase  ground  clearance.  Cost  and/or 
performance  limits  for  such  axles 
preclude  their  use  for  vehicles  intended 
for  use  primarily  on  highways.  Thus,  we 
believe  vehicles  with  such  axles  are 
designed  primarily  for  off- road 
operation,  while  retaining  the  ability  to 
occasionally  operate  on  highways. 

Under  approach  being  adopted  for 
these  various  vehicles,  compression - 
ignition  engines  could  be  certified  to 
alternate  standards  that  are  equivalent 


to  the  emission  standards  under  40  CFR 
part  1039,  and  spark- ignitionengines 
could  be  certified  to  alternatestandards 
that  are  equivalent  to  the  Blue  Sky 
emission  standards  under  40  CFR  part 
1048.978  In  response  to  a  comment  from 
California  ARB,  we  are  adopting  a 
requirement  that  compression- ignition 
engines  also  meet  a  PM  standard 
(Family  Emission  Limit)  of  0.020  g/kW- 
hr  corresponding  to  the  PM  standard 
that  applies  for  heavy -dutyhigh way 
engines.  Similarly,  we  are  adopting  an 
N20  standard  of  0.1  g/kW-hrfor  SCR- 
equipped  diesel -fueledengines  that 
corresponds  to  the  N20  standard  that 
applies  for  heavy -dutyhighway  engines. 
This  collection  of  standards  aligns  with 
our  expectation  that  such  engines  would 
generally  be  expected  to  use  the  same 
technologies  to  control  emissions  as 
engines  certified  to  the  applicable 
emission  standards  for  heavy-duty 
highway  engines.  (The  regulation  being 
finalized  disallows  this  approach  for 
compression  -  ignitionengines  below  56 
kW  since  the  nonroad  standards  for 
those  engines  are  substantially  less 
stringent  than  the  standards  that  apply 
for  heavy -dutyhighway  engines).  Also, 
since  the  nonroad  duty  cycles  generally 
better  represent  the  in-useoperating 
characteristics  of  engines  in  these 
specialty  vehicles,  we  expect  the 
non  road  test  procedures  to  be  at  least  as 
effective  in  achieving  effective  in-use 
emission  control.  The  regulations  at  40 
CFR  part  1048  include  a  simplified  form 
of  diagnostic  controls,  and  we  are 
adopting  in  these  rules  a  simplified 
diagnostic  control  requirement  for  40 
CFR  part  1039.  These  engine -based 
diagnostic  controls  substitute  for  the 
diagnostic  requirements  specified  in  40 
CFR  86.010-18.  Note  that  the  diagnostic 
requirements  apply  for  engine  systems 
or  components;  as  such,  we  generally 
apply  those  diagnostic  requirements  to 
hybrid  powertrain  systems  and 
components  only  if  the  engine 
manufacturer  includes  those  features  or 
parameters  as  part  of  the  certified 
configuration  for  their  engines.  We  may 
revisit  issues  related  to  diagnostic 
requirements  for  hybrid  systems  in  a 
future  rulemaking. 

These  alternate  standards  relate 
primarily  to  the  engine  certification - 
based  emission  standardsand 
certification  requirements.  All  vehicle - 
based  requirements  for  evaporative 
emissions  continue  to  apply  as  specified 
in  the  regulation.  In  addition,  hybrid 
vehicles  would  still  be  subject  to  all  the 
standards  and  requirements  that  apply 
to  heavy -duty  vehicles  under  40  CFR 


978  Biue  Sky  standards  are  voluntary  low- 
emission  standards  under  40  CFR  part  1048. 


part  1037.  For  example,  manufacturers 
would  need  to  perform  powertrain 
testing  and  run  GEM  to  determine  the 
applicableg/ton-mileemission  rate  for 
hybrid  vehicles.  However,  the  agencies 
are  not  requiring  vehicle  certification  for 
the  three  other  types  of  specialty 
vehicles.  Low-speedvehicles  are 
already  excluded  from  the  vehicle 
requirements  under  Phase  1 ,  while  the 
amphibious  and  all-terrainvehicles 
would  present  significant  challenges  to 
the  vehicle  simulations. 

This  allowance  is  intended  to  lower 
the  barrier  to  introducing  innovative 
technology  for  motor  vehicles,  it  is  not 
intended  to  provide  a  full  alternative 
compliance  path  to  avoid  certifying  to 
the  emission  standardsand  control 
requirements  for  highway  engines  and 
vehicles.  To  accomplish  this,  EPA  will 
allow  a  manufacturer  to  produce  no 
more  than  1,000  hybrid  vehicles  in  a 
single  model  year  under  this  program, 
and  no  more  than  200  amphibious 
vehicles,  all-terrainvehicles,  or  speed - 
limited  vehicles.  In  the  case  of  hybrid 
vehicles,  we  are  also  acting  on 
California  ARB’s  request  that  we  adopt 
a  sunset  provision  for  hybrid  vehicles; 
accordingly,  the  simplified  certification 
applies  only  through  model  year  2027. 

In  the  meantime  we  will  monitor 
implementation  of  the  program  and 
consider  whether  there  is  any  long-term 
need  for  these  or  other  streamlined 
certification  provisions  for  hybrid 
vehicles. 

As  described  in  the  proposed  rule, 
California  ARB  is  in  the  process  of 
developing  similar  provisions  for  a 
reduced  compliance  burden  for 
qualifying  highway  vehicles  toward  the 
goal  of  incentivizing  vehicles  with 
hybrid  powertrains  and  low-NQc 
engines.  The  incentives  generally 
consist  of  allowing  specific  OBD 
variances  or  deficiencies  (for  low  -  NQc 
engines)  or  broadly  waiving  OBD 
requirements  (for  hybrid  vehicles).  To 
the  extent  that  California  ARB  certifies 
vehicles  based  on  approving  OBD 
deficiencies,  we  would  apply  a  similar 
discretion  for  49-statecertification  of 
the  same  engine  model  to  allow  for 
nationwide  sale  of  those  products.  If 
California  ARB  approves  certification  of 
hybrid  systems  in  which  the  highway 
OBD  requirements  are  mostly  or  entirely 
waived,  we  would  expect  to  apply  the 
provisions  described  in  this  section  to 
allow  vehicle  manufacturers  to  produce 
up  to  1000  such  vehicles  in  a  given  year. 

(2)  Chassis  Certification  of  Class  4 
Heavy -Duty  Vehicles 

In  the  HD  Phase  1  rule,  the  agencies 
included  a  provision  allowing 
manufacturers  to  certify  Class  4  and 
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larger  heavy -duty vehicles  to  the 
chassis- basedemission  standards  in  40 
CFR  part  86,  subpart  S.  This  applied  for 
greenhouse  gas  emission  standards,  but 
not  criteria  emission  standards.  EPA 
revisited  this  issue  in  the  recent  Tier  3 
final  rule,  where  we  revised  the 
regulation  to  allow  this  same  flexibility 
relative  to  exhaust  emission  standards 
for  criteria  pollutants.  However,  this 
change  to  the  regulation  conflicted  with 
our  response  to  a  comment  in  that 
rulemaking  that  EPA  should  not  change 
the  certification  arrangement  for  criteria 
pollutants. 

EPA  requested  comment  on  how  best 
to  address  this  issue  in  a  way  that 
resolves  the  various  and  competing 
concerns.  Commenters  argued  for  and 
against  allowing  certification  of  the 
heavier  vehicles  to  chassis- based 
emission  standards,  in  the  final  rule,  we 
are  adopting  a  limited  allowance  to 
certify  vehicles  above  14,000  pounds 
GVWR  using  chassis- basedcertification 
procedures  of  40  CFR  part  86,  subpart 
S.  in  particular,  manufacturers  may  rely 
on  chassis -basedcertification  for 
heavier  vehicles  only  if  there  is  a  family 
with  vehicles  at  or  below  14,000  pounds 
GVWR  that  can  properly  accommodate 
the  bigger  vehicles  as  part  of  the  same 
family.  As  part  of  this  arrangement, 
chassis- cert  if  ted  vehicles  above  14,000 
pounds  GVWR  may  not  rely  on  a  work 
factor  that  is  greater  than  the  largest 
work  factor  that  applies  for  vehicles  at 
or  below  14,000  pounds  GVWR  from  the 
same  family. 

(3)  Nonconformance  Penalties  (NCPs) 

The  Clean  Air  Act  requires  that 
heavy -dutystandards  for  criteria 
pollutants  such  as  NOx  reflect  the 
greatest  degree  of  emission  reduction 
achievable  through  the  application  of 
technology  that  EPA  determines  will  be 
available.  Such  “technology -forcing” 
standards  create  the  risk  that  one  or 
more  manufacturers  may  lag  behind  in 
the  development  of  their  technology  to 
meet  the  standard  and,  thus,  be  forced 
out  of  the  marketplace.  Recognizing  this 
risk,  Congress  enacted  CAA  section 
206(g)  (42  U.S.C.  7525(g)),  which 
requires  EPA  to  establish 
“nonconformance  penalties”  to  protect 
these  technological  laggards  by  allowing 
them  to  pay  a  penalty  for  engines  that 
temporarily  are  unable  to  meet  the 
applicable  emission  standard,  while 
removing  any  competitive  advantage 
those  technological  laggards  may  have. 

On  September  5,  2012,  EPA  adopted 
final  NCPs  for  heavy  heavy -duty diesel 
engines,  which  were  available  to 
manufacturers  of  heavy -dutydiesel 
engines  unable  to  meet  the  current 
oxides  of  nitrogen  (NOx)  emission 


standard.  On  December  11, 2013,  the 
U.S.  Court  of  Appeals  for  the  District  of 
Columbia  Circuit  issued  an  opinion 
vacating  that  Final  Rule.  It  issued  its 
mandate  for  this  decision  on  April  16, 
2014,  ending  the  availability  of  the 
NCPs  for  the  current  NOx  standard,  as 
well  as  vacating  certain  amendments  to 
the  NCP  regulations,  due  to  concerns 
about  inadequate  notice.  In  particular, 
the  amendments  revised  the  text 
explaining  how  EPA  determines  when 
NCPs  should  be  made  available.  In  the 
NPRM  for  this  rulemaking,  EPA 
proposed  to  remove  the  vacated 
regulatory  text  specifying  penalties,  and 
re- proposed  most  of  the  other  vacated 
amendments.  Having  now  provided  this 
additional  notice  and  a  full  opportunity 
for  comment,  we  believe  that  it  is 
appropriate  to  finalize  the  proposed 
changes.  EPA  is  also  adopting  the 
proposed  new  40  CFR  86.1 103-2016  to 
replace  the  existing  40  CFR  86.1 103-87. 

(a)  Vacated  Penalties 

in  EPA’s  regulations,  NCP  penalties 
are  calculated  from  inputs  specific  to 
the  standards  for  which  NCPs  are 
available.  The  input  values  are  specified 
in  40  CFR  86. 11 05-87.  EPA  is  removing 
paragraph  (j)  of  this  section  which 
specifies  the  vacated  inputs  for  the  2010 
NOx  emission  standard.  Since  all 
manufacturers  are  currently  complying 
with  these  standards,  and  the  court 
vacated  the  text  in  question,  it  no  longer 
has  any  purpose. 

(b)  Re -Pro  posed  Text 

The  2012  rule  made  amendments  to 
four  different  sections  in  40  CFR  part 
86.  The  amendments  to  40  CFR 
86.1 104-91  and  86.1 113-87  were 
supported  during  the  rulemaking  and 
were  not  questioned  in  the  Court’s 
decision.  Nevertheless,  these  revisions 
were  vacated  along  with  the  rest  of  the 
rule,  in  the  NPRM,  EPA  re- proposed 
these  changes,  even  though  we  had 
already  provided  full  notice  and 
opportunity  for  public  comment  for 
these  changes.  Since  we  are  adopting 
text  that  is  already  in  the  CFR,  the  final 
rule  consists  of  leaving  these  sections  of 
the  regulations  unchanged. 

(i)  Upper  Limits 

The  changes  to  40  CFR  86.1 1 04-91 
affect  the  upper  limit.  The  upper  limit 
(UL)  is  the  emission  level  established  by 
regulation  above  which  NCPs  are  not 
available.  A  heavy  duty  engine  cannot 
use  NCPs  to  be  certified  for  a  level 
above  the  upper  limit.  CAA  section 
206(g)(2)  refers  to  the  upper  limit  as  a 
percentage  above  the  emission  standard, 
set  by  regulation,  that  corresponds  to  an 
emission  level  EPA  determines  to  be 


“practicable.”  The  upper  limit  is  an 
important  aspect  of  the  NCP  regulations 
not  only  because  it  establishes  an 
emission  level  above  which  no  engine 
may  be  certified  using  NCPs,  but  it  is 
also  a  critical  component  of  the  cost 
analysis  used  to  develop  the  penalty 
rates.  The  regulations  specify  that  the 
relevant  costs  for  determining  the 
COC50  and  the  COC90  factors  are  the 
difference  between  an  engine  at  the 
upper  limit  and  one  that  meets  the 
applicablestandards  (see  40  CFR 
86.1113-87). 

The  regulatory  approach  adopted 
under  the  prior  NCP  rules  set  the  upper 
limit  at  the  prior  emission  standard 
when  a  prior  emission  standard  exists 
and  is  then  changed  to  become  more 
stringent.  EPA  concluded  that  this 
upper  limit  should  be  reasonably 
achievable  by  all  manufacturers  with 
engines  or  vehicles  in  the  relevant  class. 
It  should  be  within  reach  of  all 
manufacturersof  HD  engines  or  HD 
vehicles  that  are  currently  allowed  so 
that  they  can  continue  to  sell  their 
engines  and  vehicles  while  finishing 
their  development  of  fully  complying 
engines.  A  manufacturer  of  a  previously 
certified  engine  or  vehicle  should  not  be 
forced  to  immediately  remove  a  HD 
engine  or  vehicle  from  the  market  when 
an  emission  standard  becomes  more 
stringent.  The  prior  emission  standard 
generally  meets  these  goals  because 
manufactures  have  already  certified 
their  vehicles  to  that  standard. 

One  of  EPA’s  changes  to  the 
regulations  in  40  CFR  86.1 104-91 
clarifies  that  EPA  may  set  the  upper 
limit  at  a  level  below  the  previous 
standard  if  we  determine  that  the  lower 
level  is  achievable  by  all  engines  or 
vehicles  in  the  relevant  subclass.  This 
was  the  case  for  the  vacated  NCP  rule. 
Another  change  allows  us  to  set  the 
upper  limit  at  a  level  above  the  previous 
standard  in  unusual  circumstances, 
such  as  where  a  new  standard  for  a 
different  pollutant,  or  other 
requirement,  effectively  increases  the 
stringency  of  the  standard  for  which 
NCPs  would  apply.  This  occurred  for 
heavy  heavy -dutyengines  with  the  2004 
standards. 

(ii)  Payment  of  Penalties 

The  changes  to  40  CFR  86.1 1 1 3-87 
correct  EPA  organizational  units  and 
mail  codes  to  which  manufacturers 
must  send  information.  The  previous 
information  is  no  longer  valid. 

(c)  Criteria  for  the  Availability  of  NCPs 

Since  the  promulgation  of  the  first 
NCP  rule  in  1985,  subsequent  NCP  rules 
generally  have  been  described  as 
continuing  “phases”  of  the  initial  NCP 
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rule.  The  first  NCP  rule  (Phase  1), 
sometimes  referred  to  as  the  “generic” 
NCP  rule,  established  three  basic  criteria 
for  determining  the  eligibility  of 
emission  standards  for  nonconformance 
penalties  in  any  given  model  year  (50 
FR  35374,  August  30,  1985).  (For 
regulatory  language,  see  40  CFR 
86.1103-87).  The  first  criterion  is  that 
the  emission  standard  in  question  must 
become  more  difficult  to  meet.  This  can 
occur  in  two  ways,  either  by  the 
emission  standard  itself  becoming  more 
stringent,  or  due  to  its  interaction  with 
another  emission  standard  that  has 
become  more  stringent.  Second, 
substantial  work  must  be  required  in 
order  to  meet  the  emission  standard. 

EPA  considers  “substantial  work”  to 
mean  the  application  of  technology  not 
previously  used  in  that  vehicle  or 
engine  class/subclass,  or  a  significant 
modification  of  existing  technology,  in 
order  to  bring  that  vehicle/engine  into 
compliance.  EPA  does  not  consider 
minor  modifications  or  calibration 
changes  to  be  classified  as  substantial 
work.  Third,  EPA  must  find  that  a 
manufacturer  is  likely  to  be 
noncomplying  for  technological  reasons 
(referred  to  in  earlier  rules  as  a 
“technological  laggard”).  Prior  NCP 
rules  have  considered  such  a 
technological  laggard  to  be  a 
manufacturer  who  cannot  meet  a 
particular  emission  standard  due  to 
technological  (not  economic)  difficulties 
and  who,  in  the  absence  of  NCPs,  might 
be  forced  from  the  marketplace.  During 
the  2012  rulemaking,  some  commenters 
raised  issues  relating  to  EPA’s 
interpretation  of  these  criteria: 

•  The  extent  to  which  the  criteria  are 
intended  to  constrain  EPA’s  ability  to 
set  NCPs 

•  The  timing  for  evaluating  the 
criteria 

•  The  meaning  of  technological 
laggard 

As  its  primary  finding  in  the  2013 
decision,  the  Court  stated  that  EPA  had 
not  provided  sufficient  notice  or 
opportunity  for  comment  regarding  its 
interpretation  of  these  criteria.  To 
address  the  Court’s  notice  and  comment 
concern,  EPA  solicited  comments  in  the 
Phase  2  NPRM  on  our  proposed 
revisions  to  these  criteria.  Note  that  we 
proposed  changes  that  are  different  from 
those  at  issue  during  the  court  case. 

(i)  Constraints  on  EPA 

Several  commenters  on  the  2012  rule 
argued  (implicitly  or  explicitly)  that 
EPA  cannot  establish  NCPs  unless  all  of 
the  regulatory  criteria  for  NCPs  (in  40 
CFR  86.1 103-87)  are  met.  Some  went 
further  to  argue  that  EPA  must 
demonstrate  that  the  criteria  are  met. 


However,  the  actual  regulatory  text  has 
never  stated  that  EPA  may  establish 
NCPs  only  if  all  criteria  are  met,  but 
rather  that  EPA  shall  establish  NCPs 
“provided  that  EPA  finds”  the  criteria 
are  met.  These  criteria  were  included  in 
the  regulations  to  clarify  that 
manufacturersshould  not  expect  EPA  to 
initiate  a  rulemaking  to  establish  NCPs 
where  these  criteria  were  not  met. 
Moreover,  the  regulations  clearly  defer 
to  EPA’s  judgment  for  finding  that  the 
criteria  are  met.  While  EPA  must 
explain  the  basis  of  our  finding,  the 
regulatory  language  does  not  require  us 
to  prove  or  demonstrate  that  the  criteria 
are  met. 

This  interpretation  is  consistent  with 
the  text  of  the  Clean  Air  Act,  which 
places  no  explicit  restrictions  on  when 
EPA  can  set  NCPs.  In  fact,  it  seems  to 
create  a  presumption  that  NCPs  will  be 
available.  The  Act  actually  requires  EPA 
to  allow  certification  of  engines  that  do 
not  meet  the  standard  unless  EPA 
determines  the  practicable  upper  limit 
to  be  equal  to  the  new  emission 
standard. 

To  address  this  confusion,  the  revised 
regulatory  text  explicitly  states  that 
where  EPA  cannot  determine  if  all  of 
the  criteria  have  been  met,  we  may 
presume  that  they  have.  In  other  words, 
EPA  does  not  have  the  burden  to  prove 
they  have  been  met.  This  policy  was 
opposed  by  Volvo  in  its  comments  to 
this  current  rulemaking.  It  stated  that 
EPA  findings  “must  be  subject  to  public 
review  and  scrutiny”  to  “adequately 
protect  complying  manufacturers’ 
competitive  interests.”  However,  EPA 
sees  no  basis  in  the  Act  to  believe  that 
Congress  intended  EPA  to  protect 
complying  manufacturers  by  denying  a 
request  for  NCPs.  Rather,  Congress 
directed  EPA  to  set  the  penalty  at  a  level 
that  would  “remove  any  competitive 
disadvantage  to  manufacturers  whose 
engines  or  vehicles  achieve  the  required 
degree  of  emission  reduction.”  979 
Under  the  changes  being  adopted  here, 
compliant  manufacturers  would  retain 
the  ability  to  challenge  whether  or  not 
EPA  had  set  penalties  at  a  level  that 
protects  them. 

(ii)  Timing  for  Evaluating  Criteria 

In  order  to  properly  understand  the 
appropriate  timing  for  evaluating  each 
of  the  NCP  criteria,  it  is  necessary  to 
understand  the  purpose  of  each.  When 
considered  together,  these  criteria 
evaluate  the  likelihood  that  a 
manufacturer  will  be  technologically 
unable  to  meet  a  standard  on  time. 
However,  when  EPA  initially  proposed 
the  NCP  criteria,  we  noted  that  the  first 


979  42  U.S.C.  7525(g)(3)(E). 


two  criteria  addressed  whether  there 
was  a  possibility  fora  technological 
laggard  to  develop.  When  the  first 
criterion  (that  there  be  a  new  standard) 
is  met,  it  creates  the  possibility  for  a 
technological  laggard  to  exist.  When 
manufacturers  must  perform  substantial 
work  (as  required  for  the  second 
criterion),  it  is  possible  that  at  least  one 
will  be  unsuccessful  and  will  become  a 
laggard.  Thus,  when  evaluating  these 
first  two  criteria,  the  purpose  is  to 
determine  whether  the  standard  created 
the  possibility  fora  laggard  to  exist.  The 
third  criterion  is  different  because  it 
asks  whether  that  possibility  has  turned 
into  a  likelihood  that  a  technological 
laggard  has  developed.  For  example,  a 
standard  may  become  significantly  more 
stringent  and  substantial  effort  might  be 
required  for  compliance,  but  all 
manufacturers  may  be  meeting  the 
applicablestandard.  In  that  situation,  a 
technological  laggard  is  not  likely  and 
penalties  would  be  unnecessary. 

In  this  context,  it  becomes  clear  that 
since  the  first  two  of  these  criteria  are 
intended  to  address  the  question  of 
whether  a  given  standard  creates  the 
possibility  for  this  to  occur,  they  are 
evaluated  before  the  third  criterion  that 
addresses  the  likelihood  that  the 
possibility  will  actually  happen,  in  most 
cases,  it  is  possible  to  evaluate  these 
criteria  at  the  point  a  new  standard  is 
adopted.  This  is  the  value  of  these 
criteria,  that  they  can  usually  be 
evaluated  long  before  there  is  enough 
information  to  know  whether  a 
technological  laggard  is  actually  likely. 
For  example,  where  EPA  adopts  a  new 
standard  that  is  not  technology -forcing, 
but  rather  merely  an  anti -backsliding 
standard,  EPA  could  determine  at  the 
time  it  is  adopted  that  the  second 
criterion  is  not  met  so  that 
manufacturers  would  know  in  advance 
that  no  NCPs  will  be  made  available  for 
that  standard. 

One  question  that  arose  in  the  2012 
rule  involved  how  to  evaluate  the 
second  criterion  if  significant  time  has 
passed  and  some  work  toward  meeting 
the  standard  has  already  been 
completed.  To  address  this  question,  the 
revised  text  clarifies  that  this  criterion  is 
to  be  evaluated  based  on  actual  work 
needed  to  go  from  meeting  the  previous 
standard  to  meeting  the  current 
standard,  regardless  of  the  timing  of 
such  changes.  EPA  looks  at  whether 
“substantial  work”  is  or  wee  required  to 
meet  the  revised  standard  at  any  time 
after  the  standard  was  issued — the 
important  question  is  whether 
manufacturers  who  were  using 
technology  that  met  the  previous 
standard  would  need  to  build  upon  that 
technology  to  meet  the  revised  standard. 
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Other  interpretations  would  seem  to  be 
directly  contrary  to  the  purpose  of  the 
statute,  which  is  designed  to  allow 
technological  laggards  to  be  able  to 
certify  engines  even  if  other 
manufacturers  have  met  the  standard. 

(iii)  Technological  Laggards 

Questions  also  arose  in  2012  about  the 
meaning  of  the  term  “technological 
laggard.”  While  the  regulations  do  not 
define  “technological  laggard,”  EPA  has 
previously  interpreted  this  as  meaning  a 
manufacturer  who  cannot  meet  the 
emission  standard  due  to  technological 
difficulties,  not  merely  economic 
difficulties  (67  FR  51464-51465,  August 
8,  2002).  Some  have  interpreted  this  to 
mean  that  NCPs  cannot  be  made 
available  where  a  manufacturer  tries 
and  fai  Is  to  meet  a  standard  w  ith  one 
technology  but  knew  that  another 
technology  would  have  allowed  them  to 
meet  the  standard.  In  other  words,  that 
it  made  a  bad  business  decision. 
However,  EPA’s  reference  to  “economic 
difficulties”  applies  where  a 
technological  path  exists — at  the  time 
EPA  is  evaluating  the  third  criterion — 
that  would  allow  the  manufacturer  to 
meet  the  standard  on  time,  but  the 
manufacturer  chooses  not  to  use  it  for 
economic  reasons.  The  key  question  is 
whether  or  not  the  technological  path 
exists  at  the  time  of  the  evaluation.  To 
address  this  confusion,  the  revised  text 
clarifies  that  where  there  is  uncertainty 
about  whether  a  failure  to  meet  the 
standards  is  a  technological  failure,  EPA 
may  presume  that  it  was.  Note  that  this 
does  not  mean  that  EPA  might  declare 
any  failure  to  meet  standards  as  a 
technological  failure.  The  change  would 
only  apply  where  it  is  not  clear. 

(4)  In-UseTesting 

EPA  and  manufacturers  have  gained 
substantial  experience  with  in-use 
testing  over  the  last  four  or  five  years. 
This  has  led  to  important  insights  in 
ways  that  the  test  protocol  can  be 
adjusted  to  be  more  effective.  EPA  is 
accordingly  making  the  following 
changes  to  the  regulations  in  40  CFR 
part  86,  subparts  N  and  T : 

•  Revise  the  NTE  exclusion  based  on 
aftertreatment  temperature  to  associate 
the  exclusion  with  the  specific 
aftertreatment  device  that  does  not  meet 
the  temperature  criterion.  For  example, 
there  should  be  no  NOx  exclusion  if  a 
diesel  oxidation  catalyst  is  below  the 
temperature  threshold.  EPA  is  also 
revising  the  exclusion  to  consider 
accommodation  of  CO  emissions  when 
there  is  a  problem  with  low 
temperatures  in  the  exhaust. 

•  Clarify  that  exhaust  temperatures 
should  be  measured  continuously  to 


evaluate  whether  those  temperatures 
stay  above  the  250  °C  threshold. 

•  Add  specifications  to  describe 
where  to  measure  temperatures  for 
exhaust  systems  with  multiple 
aftertreatment  devices. 

•  Include  a  provision  to  add  0.00042 
g/hp-hrto  the  PM  measurement  to 
account  for  PM  emissions  vented  to  the 
atmosphere  through  the  crankcase  vent. 

•  I ncrease  the  time  allowed  for 
submitting  quarterly  reports  from  30  to 
45  days  after  the  end  of  the  quarter. 

(5)  Miscellaneous  Amendments  to  40 
CFR  Part  86 

As  described  elsewhere,  EPA  is 
making  several  changes  to  40  CFR  part 
86.  This  includes  primarily  the  GHG 
standards  for  Class  2b  and  3  heavy-duty 
vehicles  in  subpart  S.  EPA  is  also 
making  regulatory  changes  related  to 
hearing  procedures,  adjustment  factors 
for  infrequent  regeneration  of 
aftertreatment  devices,  and  the  testing 
program  for  heavy -duty  in -usevehicles. 

EPA  is  making  several  minor 
amendments  to  40  CFR  part  86, 
including  the  following: 

•  Revise  40  CFR  86.181 1-17  to  clarify 
that  the  Tier  2  SFTP  for  4,000  mile 
testing  applies  to  MDPVs,  alternative 
fueled  vehicles,  and  flexible  fueled 
vehicles  when  operated  on  a  fuel  other 
than  gasoline  or  diesel  fuel,  even  though 
these  vehicles  were  not  subject  to  SFTP 
standards  under  the  Tier  2  program.  We 
described  this  in  the  Preamble  to  the 
Tier  3  final  rule,  and  we  are  now 
making  this  explicit  in  the  regulations. 

•  Revise  40  CFR  86.1813-17  to  clarify 
that  gaseous- fueled  vehicles  are  not 
subject  to  the  bleed  emission  test  or 
standard. 

•  Revise  40  CFR  86.1823  to  extend 
the  default  catalyst  thermal  reactivity 
coefficient  for  Tier  2  vehicles  to  also 
apply  for  Tier  3  vehicles.  This  change 
was  inadvertently  omitted  from  the 
recent  Tier  3  rulemaking.  EPA  will  also 
be  interested  in  a  broader  review  of  the 
appropriate  default  value  for  the  catalyst 
thermal  reactivity  coefficient  in  some 
future  rulemaking.  EPA  will  be 
interested  in  reviewing  any  available 
data  related  to  this  issue. 

•  Establish  a  minimum  maintenance 
interval  of  1500  hours  for  DEF  filters  for 
heavy- dutyengines.  This  reflects  the 
technical  capabilities  for  filter  durability 
and  the  expected  maintenance  in  the 
field. 

•  Add  crankcase  vent  filters  to  the  list 
of  maintenance  items  for  heavy-duty 
engines.  This  allows  manufacturers  to 
specify  a  maintenance  interval  of  50,000 
miles,  or  request  a  shorter  interval 
under  §86.004-25.  We  are  also  revising 
consolidating  regulatory  provisions  in 


§86.004-25  to  allow  us  to  remove 
§86.007-25;  this  reorganization  does 
not  change  any  regulatory  requirements. 

•  Remove  the  idle  CO  standard  from 
40  CFR  86.007-1 1  and  40  CFR  86.008- 
10.  This  standard  no  longer  applies, 
since  all  engines  are  now  subject  to 
diagnostic  requirements  instead  of  the 
idle  CO  standard. 

•  Revise  40  CFR  86.094-14  to 
consolidate  the  streamlined  certification 
procedures  for  small -volume 
manufacturers.  The  consolidated  section 
reduces  potential  confusion  by  listing 
only  the  provisions  that  do  not  apply, 
rather  than  trying  to  create  (and 
maintain)  a  comprehensive  list  of  all  the 
provisions  that  apply,  in  addition  to  the 
provisions  that  do  not  apply.  Except  for 
removing  obsolete  content,  the  revised 
regulation  does  not  include  substantive 
changes  to  the  specified  procedures. 

•  Revise  40  CFR  86.1 301  to  remove 
obsolete  content. 

EPA  is  also  adopting  several 
amendments  to  remove  obsolete  text, 
update  cross  references,  and  streamline 
redundant  regulatory  text.  For  example, 
paragraph  (f)(3)  of  Appendix  i  includes 
a  duty  cycle  for  heavy -dutyspark- 
ignition  engines  that  is  no  longer 
specified  as  part  of  the  certification 
process. 

(6)  Applying  40  CFR  Part  1068  to 
Heavy -Duty  High  way  Engines  and 
Vehicles 

As  part  of  the  Phase  1  standards,  EPA 
applied  the  exemption  and  importation 
provisions  from  40  CFR  part  1068, 
subparts  C  and  D,  to  heavy-duty 
highway  engines  and  vehicles.  EPA  also 
specified  that  the  defect  reporting 
provisions  of  40  CFR  1068.501  were 
optional.  In  an  earlier  rulemaking,  EPA 
applied  the  selective  enforcement 
auditing  under  40  CFR  part  1068, 
subpart  E  (75  FR  22896,  April  30,  2010). 
EPA  is  in  this  rule  adopting  the  rest  of 
40  CFR  part  1068  for  heavy-duty 
highway  engines  and  vehicles,  with 
certain  exceptions  and  special 
provisions. 

40  CFR  part  1068  captures  a  range  of 
compliance  provisions  that  are  common 
across  our  engine  and  vehicle  programs. 
These  regulatory  provisions  generally 
provide  the  legal  framework  for 
implementing  a  certification -based 
program.  40  CFR  part  1068  works  in 
tandem  with  the  standard -settingpart 
for  each  type  of  engine/equipment.  This 
allows  EPA  to  adopt  program -specific 
provisions  for  emission  standards  and 
certification  requirements  for  each  type 
of  engine/equipment  while  taking  a 
uniform  approach  to  the  compliance 
provisions  that  apply  generally. 
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Many  of  the  provisions  in  40  CFR  part 
1068  were  originally  written  to  align 
with  the  procedures  established  in  40 
CFR  part  85  and  part  86.  EPA  expects 
the  following  provisions  from  40  CFR 
part  1068  to  not  involve  a  substantive 
change  for  heavy -dutyhigh way  engines 
and  vehicles; 

•  Part  1068,  subpart  A,  describes  how 
EPA  handles  confidential  information, 
how  the  Administrator  may  delegate 
decision  -makingwithin  the  agency,  how 
EPA  may  enter  manufacturers’  facilities 
for  inspections,  what  information 
manufacturers  must  submit  to  EPA,  how 
manufacturersare  required  to  use  good 
engineering  judgment  related  to 
certification,  and  how  EPA  may  require 
testing  or  perform  testing.  There  is  also 
a  description  of  labeling  requirements 
that  apply  uniformly  for  different  types 
of  engi  nes/equ  i  pment. 

•  The  prohibited  acts,  penalties, 
injunction  provisions,  and  related 
requirements  of  40  CFR  1068.101  and 
1068.125  correspond  to  what  is 
specified  in  Clean  Air  Act  sections  203 
through  207  (also  see  section  213(d)). 

•  40  CFR  1068.103  describes  how  a 
certificate  of  conformity  applies  on  a 
model  -  yearbasis.  With  the  exception  of 
the  stockpiling  provisions  in  paragraph 
(g),  as  described  below,  these  provisions 
generally  mirror  what  already  applies 
for  heavy-dutyhighway  engines. 

•  40  CFR  1068.120  describes 
requirements  that  apply  for  rebuilding 
engines.  This  includes  more  detailed 
provisions  describing  how  the  rebuild 
requirements  apply  for  cases  involving 
a  used  engine  to  replace  a  certified 
engine. 

•  40  CFR  part  1068,  subpart  F, 
describes  procedural  requirements  for 
voluntary  and  mandatory  recalls.  As 
noted  below,  EPA  is  modifying  these 
regulations  to  eliminate  a  few  instances 
where  the  part  1068  provisions  differ 
from  what  is  specified  in  40  CFR  part 
86,  subpart  S. 

•  40  CFR  part  1068,  subpart  G, 
describes  how  EPA  would  hold  a 
hearing  to  consider  a  manufacturer’s 
appeal  of  an  adverse  compliance 
decision  from  EPA.  These  procedures 
apply  for  penalties  associated  with 
violations  of  the  prohibited  acts,  recall, 
nonconformance  penalties,  and 
generally  for  decisions  related  to 
certification.  As  noted  below,  EPA  is 
migrating  these  procedures  from  40  CFR 
part  86,  including  an  effort  to  align  with 
EPA-wideregulations  that  apply  in  the 
case  of  a  formal  hearing. 

EPA  is  adopting  a  requirement  for 
manufacturers  to  comply  with  the 
defect -reportingprovisions  in  40  CFR 
1068.501.  Defect  reporting  under  40 
CFR  1068.501  involves  a  more  detailed 


approach  for  manufacturers  to  track 
possible  defects  and  establishes 
thresholds  to  define  when 
manufacturers  must  perform  an 
investigation  to  determine  an  actual  rate 
of  emission  -  related  defects.  These 
thresholds  are  scaled  according  to 
production  volumes,  which  allows  us  to 
adopt  a  uniform  protocol  for  everything 
from  locomotives  to  lawn  and  garden 
equipment.  Manufacturers  that  also 
produce  non  road  engines  have  already 
been  following  this  protocol  for  several 
years.  These  defect -reporting 
requirements  are  also  similar  to  the 
rules  that  apply  in  California. 

40  CFR  part  1068  includes  a 
definition  of  “engine”  to  clarify  that  an 
engine  becomes  subject  to  certification 
requirements  when  a  crankshaft  is 
installed  in  an  engine  block.  At  that 
point,  a  manufacturer  may  not  ship  the 
engine  unless  it  is  covered  by  a 
certificate  of  conformity  or  an 
exemption.  Most  manufacturers  have 
opted  into  this  definition  of  “engine”  as 
part  of  the  replacement  engine 
exemption  as  specified  in  40  CFR 
85.1714.  We  are  making  this  mandatory 
for  all  manufacturers.  A  related 
provision  is  the  definition  of  “date  of 
manufacture,”  which  we  use  to 
establish  that  an  engine’s  model  year  is 
also  based  on  the  date  of  crankshaft 
installation.  To  address  the  concern  that 
engine  manufacturers  might  install  a 
large  number  of  crankshafts  before  new 
emission  standards  start  to  apply  as  a 
means  of  circumventing  those 
standards,  we  state  in  40  CFR 
1068.103(g)  that  manufacturers  must 
follow  their  normal  production  plans 
and  schedules  for  building  engines  in 
anticipation  of  new  emission  standards. 
In  addition  to  that  broad  principle,  we 
state  that  we  will  consider  engines  to  be 
subject  to  the  standards  for  the  new 
model  year  if  engine  assembly  is  not 
complete  within  30  days  after  the  end 
of  the  model  year  with  the  less  stringent 
standards. 

40  CFR  part  1068  also  includes 
provisions  related  to  vehicle 
manufacturers  that  install  certified 
engines.  EPA  states  in  40  CFR 
1068.105(b)  that  vehicle  manufacturers 
are  in  violation  of  the  tampering 
prohibition  if  they  do  not  follow  the 
engine  manufacturers’  emission -related 
installation  instructions,  which  we 
approve  as  part  of  the  certification 
process. 

40  CFR  part  1068  also  establishes  that 
vehicles  have  a  model  year  and  that 
installing  certified  engines  includes  a 
requirement  that  the  engine  be  certified 
to  emission  standards  corresponding  to 
the  vehicle’s  model  year.  An  exception 
to  allow  for  normal  production  and 


build  schedules  is  described  in  40  CFR 
1068.105(a).  This  “normal -inventory” 
allowance  is  intended  to  allow  for 
installation  of  previous -tierengines  that 
are  produced  under  a  valid  certificate  by 
the  engine  manufacturer  shortly  before 
the  new  emission  standards  start  to 
apply.  Going  beyond  normal  inventory 
is  considered  to  be  “stockpiling.” 
Stockpiling  such  engines  will  be 
considered  an  unlawful  circumvention 
of  the  new  emission  standards.  The 
range  of  companies  and  production 
practices  is  much  narrower  for  heavy- 
duty  highway  engines  and  vehicles  than 
for  nonroad  engines  and  equipment. 

EPA  is  therefore  finalizing  the  proposed 
additional  specifications  to  define  or 
constrai  n  eng  i  ne  -  i  nstal  fat i onsched u  les 
that  will  be  considered  to  fall  within 
normal-  inventory  practices.  In 
particular,  vehicle  manufacturers  must 
follow  their  normal  production 
schedules  to  use  up  their  supply  of 
“previous-tier”engines  once  new 
emission  standards  start  to  apply;  the 
regulation  further  specifies  that  this 
allowance  may  not  extend  beyond  three 
months  into  the  year  in  which  new 
standards  apply.  For  any  subsequent 
installation  of  previous- tierengines, 

EPA  requires  that  vehicle  manufacturers 
get  EPA  approval  based  on  a 
demonstration  that  the  excess  inventory 
is  a  result  of  unforeseeable 
circumstances  rather  than 
circumvention  of  emission  standards. 
EPA  approval  in  those  circumstances 
will  be  limited  to  a  maximum  of  50 
engines  to  be  installed  for  up  to  three 
additional  months  for  a  single  vehicle 
manufacturer. 

We  are  finalizing  these  stockpiling 
provisions,  although  we  received  two 
comments  that  supported  changes  from 
the  proposal.  Daimler  suggested  a 
greater  allowance  of  1000  or  more 
engines  meeting  the  earlier  tier  of 
standards  to  correspond  to  prevailing 
production  volumes.  This  comment 
appears  to  reflect  an  expectation  that 
engine  manufacturers  would  continue  to 
produce  these  previous -tierengines 
after  the  new  emission  standards  have 
started  to  apply;  however,  this  is  not  the 
case.  The  inventory  allowance  is 
focused  on  vehicle  manufacturers  using 
up  their  normal  inventories  of  engines 
that  were  built  before  the  change  in 
emission  standards  over  some  number 
of  months  into  the  New  Year.  Even 
high-volumevehicle  manufacturers 
should  not  be  buying  large  quantities  of 
engines  shortly  before  a  change  in 
emission  standard.  The  inventory 
allowance  rather  allows  for  vehicle 
manufacturers  to  prudently  plan  to 
make  a  reasonable  transition  to  the  new 
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engines  in  the  months  following  the 
point  at  which  the  standards  start  to 
apply. 

Gillig  also  commented  on  the 
stockpiling  provisions,  advocating  a 
June  30  date  for  using  up  their  inventory 
of  previous- tierengines.  Their 
production  schedule  typically  involves 
building  asingle  bus  in  a  day,  with  the 
transition  to  new  standards  depending 
on  engine  manufacturers  to  provide 
compliant  engines  in  a  timely  manner. 
The  proposed  allowance  was  intended 
to  accommodate  current  business 
practices  that  involved  using  up  normal 
inventory  of  previous- tierengines 
within  three  months  after  new  standards 
start  to  apply,  with  a  possible  extension 
to  six  months  if  the  manufacturer  needs 
additional  time  to  use  up  the  last  few  of 
its  normal  inventory  of  previous- tier 
engines.  We  believe  this  approach  is 
consistent  with  Giilig’s 
recommendation. 

EPA  considered  applying  40  CFR  part 
1068  broadly.  It  is  relatively 
straightforward  to  apply  the  provisions 
of  this  part  to  all  engines  subject  to  the 
criteria  emission  standards  in  40  CFR 
part  86,  subpart  A,  and  the  associated 
vehicles.  Manufacturers  of  comparable 
non  road  engines  are  already  subject  to 
all  these  provisions.  However,  highway 
motorcycles  and  Class  2b  and  3  heavy- 
duty  vehicles  subject  to  criteria 
emission  standards  under  40  CFR  part 
86,  sub  part  S,  are  covered  by  a 
somewhat  different  compliance 
program.  EPA  is  therefore  applying  only 
the  hearing  procedures  from  40  CFR 
part  1068  for  highway  motorcycles, 
light -dutyvehicles,  light-dutytrucks, 
medium -duty  passenger  vehicles,  and 
chassis- cert  if  iedCiass  2b  and  3  heavy- 
duty  vehicles.  See  Section  XIII. D. (1 )  for 
a  description  of  the  hearing  procedures 
from  40  CFR  part  1068. 

Note  that  EPA  is  amending  40  CFR 
85.1701  to  specify  that  the  exemption 
provisions  of  40  CFR  part  85,  subpart  R, 
apply  to  heavy -dutyengines  subject  to 
regulation  under  40  CFR  part  86, 
subpart  A.  This  is  intended  to  limit  the 
scope  of  this  provision  so  that  it  does 
not  apply  for  Class  2b  and  3  heavy-duty 
vehicles  subject  to  standards  under  40 
CFR  part  86,  subpart  S.  This  change 
corrects  an  inadvertently  broad 
reference  to  heavy -dutyvehicles  in  40 
CFR  85. 1701. 

S.  Amendments  Affecting  Glider 
Vehicles  and  Glider  Kits 

(1)  Background 

EPA  proposed  several  amendments 
related  to  both  criteria  pollutant  and 
GHG  emissions  from  glider  vehicles,  as 
well  as  related  provisions  for  glider 


kits.980  With  respect  to  criteria  pollutant 
emissions,  EPA  proposed  that  as  of 
January  1 , 2018,  most  donor  engines 
installed  in  glider  vehicles  would  have 
to  meet  criteria  pollutant  standards 
corresponding  to  the  year  of  assembly  of 
the  glider  vehicle.  This  would  amend 
the  provision  allowing  donor  engines  to 
meet  the  standards  for  the  year  of  the 
engine.  40  CFR  1037.1500).  EPA  further 
solicited  comment  on  an  earlier 
effective  date  for  this  provision.  80  FR 
40529. 

With  respect  to  GHG  emissions,  EPA 
proposed  that  all  glider  vehicles 
(whether  produced  by  large  or  small 
manufacturers)  meet  the  Phase  2  vehicle 
standards  (which,  among  other  things, 
would  entail  glider  kit  manufacturers 
generating  fuel  maps  for  each  engine 
that  would  be  used).  This  would  remove 
a  transition  provision  from  the  Phase  1 
rules  which  allowed  glider  vehicles  to 
use  engines  not  certified  to  the  Phase  1 
standards.  40  CFR  1037.150(j).  Glider 
vehicles  produced  by  large 
manufacturersare  presently  subject  to 
the  Phase  1  vehicle  standards,  but  those 
produced  by  small  manufacturers  are 
not.  40  CFR  1037.150(c).  Put  a  different 
way,  the  combination  of  these  two 
provisions  means  that  non -small 
businesses  could  use  pre-2013engines 
in  glider  vehicles,  but  were  required  to 
meet  (and  certify  to)  the  Phase  1  GHG 
vehicle  standards.  EPA  proposed  to 
require  all  glider  vehicles  to  meet  the 
appl  icable  GHG  standards  as  of  January 
1, 2018.  See  generally  80  FR  40528. 

In  the  March,  2016  Notice  of  Data 
Availability,  EPA  solicited  further 
comment  on  possible  exceptions  to  the 
proposal.981  Specifically,  EPA  solicited 
comment  with  respect  to  engines 
meeting  2010  criteria  pollutant 
standards,  and  for  engines  still  within 
their  original  regulatory  useful  life.  81 
FR  10826. 982 

EPA  received  many  comments  from 
manufacturers  of  both  glider  kits  and 
glider  vehicles,  many  comments  from 
manufacturers  of  engines  meeting 
current  criteria  pollutant  standards  and 
dealers  selling  trucks  containing  those 


980  Glider  vehicles  are  motor  vehicles  produced  to 
accept  rebuilt  engines  (or  other  used  engines)  along 
with  used  axles  and/or  transmissions.  The  common 
commercial  term  “glider  kit”  is  used  here  primarily 
to  refer  to  a  chassis  into  which  the  used /rebuilt 
engine  is  installed.  See  Figure  1-1  in  section  I.E.1 

of  th  is  Preamble,  show!  ng  a  picture  of  a  gl  ider  kit. 

981  The  NODA  requested  comment  on  an  EPA 
memorandum  “Legal  Memorandum  Discussing 
Issues  Pertaining  to  Trailers,  Glider  Vehicles,  and 
Glider  Kits  under  the  Clean  Air  Act”,  February 
2016,  EPA-HQ-OAR-201 4-0827-1 627,  81  FR 
10826. 

982  Glider  vehicles  and  glider  kits  are  exempt 
from  NHTSA’s  Phase  1  fuel  consumption  standards. 
NHTSA  did  not  propose  revisions  specific  to  glider 
vehicles  in  this  rulemaking. 


compliant  engines,  and  comments  from 
the  NGO  community  and  from  CARB. 
Engine  and  vehicle  manufacturers  took 
opposing  positions.  Some  supported  the 
proposed  approach,  and  urged  an  earlier 
effective  date  to  avoid  a  pre-buyof 
glider  vehicles  with  highly  polluting 
engines.  Others  stated  that  the  proposed 
provisions  exceeded  EPA 5s  authority  to 
set  emission  standards  for  new  engines 
and  new  vehicles,  in  addition  to 
objecting  to  the  proposed  provisions  as 
a  matter  of  policy.  See  Section  I.E.1  of 
this  document  and  RTC  Section  14.2. 
Some  of  the  comments  helped  EPA 
target  flexibility  for  glider  vehicles  that 
serve  arguably  legitimate  purposes  (such 
as  reclaiming  relatively  new 
powertrains  from  vehicles  chassis  that 
fail  prematurely),  without  causing 
substantial  adverse  environmental 
impacts.  All  of  these  comments  are  fully 
summarized  and  responded  to  in  RTC 
Section  14.2.  We  set  out  here  the  actions 
we  are  taking  in  this  Phase  2  rule,  and 
then  explain  the  basis  for  those  actions. 

(2)  Overview  of  Final  Rule  Provisions 
for  Glider  Kits  and  Glider  Vehicles 

We  are  finalizing  the  proposed  glider- 
related  provisions  but  have  made 
several  revisions  in  recognition  of  the 
differences  between  glider  vehicles 
produced  to  avoid  the  2010  criteria 
pollutant  emission  standards  and  those 
manufactured  for  other  more  legitimate 
purposes.  The  provisions  being 
finalized  are  intended  to  allow  a 
transition  to  a  long -term  prog  ram  in 
which  manufacture  of  glider  vehicles 
better  reflects  the  original  reason 
manufacturers  began  to  offer  these 
vehicles — to  allow  the  reuse  of 
relatively  new  powertrains  from 
damaged  vehicles. 

Under  the  provisions  being  finalized 
for  the  long -term  prog  ram,  all  glider 
vehicles  will  need  to  be  covered  by  both 
vehicle  and  engine  certificates.  The 
vehicle  certificate  will  require 
compliance  with  the  GHG  vehicle 
standards  of  40  CFR  part  1037.  The 
engine  certificate  will  require 
compliance  with  the  GHG  engine 
standards  of  40  CFR  part  1036,  plus  the 
criteria  pol I utant  standards  of  40  CFR 
part  86.  Used /rebuilt/ remanufactured 
engines  may  be  installed  in  the  glider 
vehicles  without  meeting  standards  for 
the  year  of  glider  vehicle  assembly, 
provided  the  engines  are  within  their 
regu  latory  usefu  (life  (or  meet  si  m  i  lar 
criteria).  These  engines  would  still  need 
to  meet  criteria  pollutant  standards 
corresponding  to  the  year  of  the  engine. 

EPA  is  also  finalizing  a  transitional 
program  that  will  allow  glider  vehicle 
manufacturers  additional  flexibility. 

The  first  step  allows  each 
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manufacturer’s  combined  production  of 
glider  kits  and  glider  vehicles  with 
higher  polluting  engines  to  be  at  the 
manufacturer’s  highest  annual 
production  of  glider  kits  and  glider 
vehicles  for  any  year  from  2010  to 
2014. 983  Any  glider  vehicles  produced 
in  greater  volumes  would  need  to  meet 
the  engine  standards  corresponding  to 
the  year  of  the  assembly  of  the  gl  ider 
vehicle.  With  respect  to  GHG  standards, 
all  vehicles  within  this  allowance  will 
remain  subject  to  the  existing  Phase  1 
requirements  for  both  engines  and 
vehicles,  so  that  small  manufacturers 
would  still  be  exempt  from  these 
provisions  up  to  the  allowance.  Any 
glider  kits  and  glider  vehicles  produced 
beyond  this  allowance  will  be  subject  to 
all  requirements  applicable  to  new 
engines  and  new  vehicles  for  MY  2017. 
Other  than  the  201 7  production  limit, 
EPA  will  continue  the  Phase  1  approach 
until  January  1,  2018.  This  allows  small 
businesses  to  produce  glider  kits  and 
glider  vehicles  up  to  the  production 
limit  without  new  constraints.  Large 
manufacturers  producing  complete 
glider  vehicles  remain  subject  to  the  40 
CFR  part  1037  GHG  vehicle  standards, 
as  they  have  been  since  the  start  of 
Phase  1.  However  large  manufacturers 
may  provide  exempted  glider  kits  to 
small  businesses  during  this  time  frame. 

Effective  January  1, 2018,  the  long¬ 
term  program  begins  generally,  but  with 
certain  transitional  flexibilities.  In  other 
words,  except  for  the  following 
allowances,  glider  vehicles  will  need  to 
comply  with  the  long-termprogram. 

The  exceptions  are: 

•  Small  businesses  may  produce  a 
limited  number  of  glider  vehicles 
without  meeting  either  the  engine  or 
vehicle  standards  of  the  long-term 
program.  Larger  vehicle  manufacturers 
may  provide  glider  kits  to  these  small 
businesses  without  the  assembled 
vehicle  meeting  the  applicable  vehicle 
standards.  This  number  is  limited  to  the 
small  vehicle  manufacturer’s  highest 
annual  production  volume  in  2010 
through  2014  or  300,  whichever  is  less. 

•  Model  year  2010  and  later  engines 
are  not  required  to  meet  the  Phase  1 
GHG  engine  standards. 

•  Used /rebuilt/ remanufactured 
engines  may  be  installed  in  the  glider 
vehicles  without  meeting  standards  for 
the  year  of  glider  vehicle  assembly, 
provided  the  engines  are  within  their 
regulatory  useful  life  (this  provision 


983  Aithough  discussed  here  as  a  limit  on  the 
number  of  gilder  vehicles  that  may  be  produced, 
these  provisions  are  actually  exemptions  for 
manufacturers  from  the  more  generally  applicable 
restrictions  on  the  production  of  glider  vehicles,  as 
the  following  sentence  in  the  text  above  makes 
clear. 


continues  from  the  transitional 
program). 

These  2018  allowances  mostly 
continue  after  2020,  but  effective 
January  1 , 2021 ,  all  glider  vehicles  will 
need  to  meet  the  Phase  2  GHG  vehicle 
standards.  This  means  that  large 
manufacturers  providing  glider  kits  to 
small  manufacturers  will  need  to  meet 
the  GHG  vehicle  standards  for  the 
completed  vehicle  (pursuant  to  the 
delegated  assembly  provisions),  or  ship 
the  glider  kit  to  the  final  glider  vehicle 
manufacturer  pursuant  to  the 
incomplete  vehicle  provisions  (where 
the  final  glider  vehicle  manufacturer 
would  be  the  certificate  holder). 

EPA  is  thus  discontinuing  both  40 
CFR  1037.150(c)  and  (j)  in  this  Phase  2 
rulemaking.  As  finalized,  the  Phase  2 
regulations  will  therefore  generally  treat 
glider  vehicles  the  same  as  other  new 
vehicles.984  As  a  result,  glider  vehicles 
must  be  certified  to  the  Phase  2  vehicle 
GHG  standards,  which  (among  other 
things)  require  a  fuel  map  for  the  actual 
engine  in  order  to  run  GEM.  In  other 
words,  manufacturers  producing  glider 
kits  need  to  meet  the  applicable  GHG 
vehicle  standards  and,  as  part  of  their 
compliance  demonstration,  need  to  have 
a  fuel  map  for  each  engine  used. 
Alternatively,  the  final  assembler  could 
be  the  entity  to  obtain  the  certificate, 
provided  it  had  substantial  control  of 
the  overall  emissions  performance  of  the 
completed  vehicle.  In  either  case, 
manufacturers  unable  to  obtain  a  fuel 
map  for  an  engine  may  ask  to  use  a 
default  map,  consistent  with  good 
engineering  judgment. 

EPA  is  also  providing  a  limited 
allowancefor  small  business 
manufacturers  as  described  in  40  CFR 
1037.1 50(t),  and  also  providing  a 
general ly-applicableallowance  that  is 
conditioned  on  the  age  of  the  reused 
engine  as  described  in  1037.635.  See 
Section  XIII.B.(4)  below.  EPA  is  also 
adopting  new  definitions  of  “glider 
vehicle”  and  “glider  kit”  in  40  CFR 
1037.801  that  are  generally  consistent 
with  the  common  understanding  of 
these  terms  as  meaning  new  chassis 
with  a  rebuilt  or  other  used  engine  and 
new  chassis  designed  to  accept  a  rebuilt 
or  other  used  engine/powertrain.  EPA  is 
also  clarifying  its  requirements  for 
certification  and  revising  its  definitions 
for  glider  manufacturers,  as  described 
below,  to  ensure  that  affected 
manufacturers  understand  their 
responsibilities  under  the  regulations. 


984  EPA  has  structured  these  regulations  for  gilder 
vehicles  to  lay  out  a  general  requirement  that  treats 
glider  vehicles  (and  theengines  installed  in  them) 
the  same  as  other  new  vehicles  (and  new  engines), 
but  also  includes  several  exemptions  from  this 
general  requirement 


It  is  important  to  emphasize  that  EPA 
is  not  banning  gliders.  Rather,  as 
described  below,  EPA  is  requiring  that 
glider  vehicles  meet  the  standards  that 
all  other  new  trucks  are  required  to 
meet,  unless  eligible  for  certain  limited 
exemptions  that  provide  flexibility  for 
small  businesses  and  for  certain  other 
specific  applications.  Moreover,  the 
provisions  being  finalized  are  more 
flexible  than  those  proposed,  but  focus 
the  additional  flexibility  on  vehicles 
using  relatively  clean  engines,  and  on 
engines  within  their  regulatory  useful 
life,  consistent  with  the  original  purpose 
of  glider  kits  and  vehicles.985 

EPA  proposed  to  begin  these 
requirements  January  1, 2018,  but 
requested  comment  on  beginning  the 
requirements  sooner.  Since  the  NPRM, 
production  of  gliders  has  surged  and 
now  likely  exceeds  10,000  per  year.  We 
are  concerned  that  by  finalizing 
restrictions  for  2018  in  this  rule  we  risk 
causing  a  pre-buyscenario  where 
production  surges  further  in  2017.  This 
would  be  both  very  harmful  to  the 
environment  and  disruptive  to  the 
market.  To  avoid  these  problems  and  to 
ensure  a  smoother  transition,  we  are 
finalizing  a  glider  kit  and  glider  vehicle 
production  limit  for  calendar  year  2017 
for  glider  vehicles  using  high  polluting 
engines.  The  allowable  production  is 
based  on  past  sales  for  all  large  and 
small  manufacturers.  Specifically,  each 
manufacturer’s  combined  2017 
production  of  glider  kits  and  glider 
vehicles  using  high  polluting  engines 
will  be  capped  at  the  manufacturer’s 
highest  annual  production  of  glider  kits 
and  glider  vehicles  for  any  year  from 
2010  to  2014.  All  vehicles  within  this 
allowance  will  remain  subject  to  the 
existing  Phase  1  GHG  provisions  as  they 
presently  apply.  Any  glider  kits  or 
glider  vehicles  produced  beyond  this 
allowance  will  be  subject  to  all 
requirements  applicable  to  new  engines 
and  new  vehicles  for  MY  2017. 

(3)  Impacts  of  Current  Glider  Market 

Current  standards  for  NOx  and  PM 
(which  began  in  2007  and  took  full 
effect  in  2010)  are  at  least  90  percent 
lower  than  the  most  stringent  previously 
appiicablestandards,  so  the  NOx  and 
PM  emissions  of  any  glider  vehicles 
using  pre-2007enginesare  at  least  ten 
times  higher  than  emissions  from 
equivalent  vehicles  being  produced 
with  brand  new  engines.986  However, 


985  Although  discussed  here  as  a  Simit  on  the 
number  of  glider  vehicles  that  may  be  produced, 
these  provisions  are  actually  exemptions  for 
manufacturers  from  the  more  generally  applicable 
restrictions  on  the  production  of  glider  vehicles. 

986  The  NOx  and  PM  standards  for  MY  2007  and 
later  engines  are  0.20  g/hp-hrand  0.01  g/hp-hr, 
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most  gliders  being  produced  today  use 
engines  originally  manufactured  before 
2O02.987  Since  these  pre-2002engines 
lack  both  EGRand  exhaust 
aftertreatment,  they  would  have  NOx 
and  PM  emissions  20-40  times  higher 
than  current  engines.  If  miscalibrated, 
emissions  could  be  even  higher.  Thus, 
each  glider  vehicle  using  an  older 
engine  that  is  purchased  instead  of  a 
new  vehicle  with  a  current  MY  engine 
results  in  significantly  higher  in-use 
emissions  of  air  pollutants  associated 
with  a  host  of  adverse  human  health 
effects,  including  premature  mortality 
(see  Section  VIII  above). 

These  emission  impacts  have  been 
compounded  by  the  increasing  sales  of 
these  vehicles.  Estimates  provided  to 
EPA  indicate  that  production  of  glider 
vehicles  has  increased  by  an  order  of 
magnitude  from  what  it  was  in  the 
2004-2006  time  frame — from  a  few 
hundred  each  year  to  thousands.988 
Glider  vehicle  production  is  not 
currently  being  reported  to  EPA,  but 
EPA  estimates  that  current  production  is 
close  to  10,000  each  year  based  on 
comments — including  comments  from 
manufacturers  of  glider  vehicles.  While 
the  few  hundred  glider  vehicles 
produced  annually  in  the  2004-2006 
timeframe  may  have  been  produced  for 
arguably  legitimate  purposes,  such  as 
salvaging  powertrains  from  vehicles 
otherwise  destroyed  in  crashes,  EPA 
believes  (as  did  many  commenters)  that 
the  more  than  tenfold  increase  in  glider 
kit  production  since  the  MY  2007 
criteria  pollutant  emission  standards 
took  effect  reflects  an  attempt  to  avoid 
these  more  stringent  standards  and 
(ultimately)  the  Clean  Air  Act. 

At  proposal,  EPA  estimated  the 
environmental  impact  of  5,000  glider 
vehicles  per  year,  which  would  be 
roughly  2  percent  of  the  Class  8  vehicles 
manufactured  annually.989  We 
estimated  that  at  that  rate,  these  gliders 
could  account  for  as  much  as  one-  half 
of  total  NOx  and  PM  emissions  from  all 


respectively.  The  standards  for  MY  2004  through 
2006  engines  were  ten  times  these  levels,  and 
earlier  standards  were  even  higher. 

987  See,  e.g.  http://www.truckinginfo.com/article/ 
story/201 3/04/the -return-of-the-gii  der.aspx, 
describing  the  engines  used  by  a  leading 
manufacturer  of  glider  vehicles  (“1999  to  2002- 
model  diesels  were  known  for  reliability,  longevity 
and  good  fuel  mileage.  Fitzgerald  favors  Detroit’s 
12.7- 1 iterSeries  60  from  that  era,  but  also  installs 
pre-EGR14-  literCummins  and  15-1  iterCaterpi  I  lar 
diesels.  All  are  rebuilt .  .  .  .”)  (emphasis added). 
See  also  additional  documentation  of  this  point  in 
RTC  Section  14.2. 

988  “industry  Characterization  of  Heavy  Duty 
Glider  Kits,”  MacKay  &  Company,  September  30, 
2013. 

989  Frequently  Asked  Questions  about  Heavy- 
Duty  “Glider  Vehicles”  and  “Glider  Kits,”  EPA- 
420-F-1 5-904,  July  2015. 


new  Class  8  vehicles.  Several 
commenters  supported  EPA’s 
assessment  of  the  environmental 
impacts  of  glider  vehicles.  Volvo 
suggested  the  impacts  were  even  greater, 
estimating  that  2014  glider  sales  were 
“on  the  order  of  6,000”  and  that  they 
emit  twice  as  many  tons  of  PM  as  the 
rest  of  the  2014  vehicles,  in  later 
supplemental  comments,  Volvo 
provided  evidence  that  current  sales 
have  grown  to  10,000  or  more  per  year. 
Even  some  commenters  opposing  EPA’s 
proposal  acknowledged  that  glider  sales 
are  now  over  10,000  units  annually.  No 
commenters  disagreed  with  EPA’s 
previous  (understated)  assessment  of 
NOx  and  PM  impacts. 

For  the  final  rule,  EPA  has  updated  its 
analysis  of  the  environmental  impacts  of 
gliders.  The  updated  analysis  used  the 
same  emissions  modeling  tool  used  to 
estimate  the  other  emissions  impacts  of 
the  rule,  described  in  Section  VII  of  the 
Preamble.  The  modeling  of  gliders 
assumed  annual  glider  sales  of  10,000 
for  2015  and  later,  consistent  with  the 
comments  received  on  the  proposal.  The 
modeling  also  assumed  that  these 
gliders  emit  at  the  level  equivalent  to 
the  engines  meeting  the  MY  1998-2001 
standards,  since  most  glider  vehicles 
currently  being  produced  use 
remanufactured  engines  of  this  vintage, 
and  projects  them  to  have  the  same 
usage  patterns/ lifetimes  as  si  mi  lar  new 
vehicles.  (We  did  not  attempt  to  account 
for  any  miscalibration  of  these  engines). 
This  analysis  shows  that  without  the 
new  restrictions,  glider  vehicles  on  the 
road  in  2025  would  emit  nearly  300,000 
tons  of  NOx  and  nearly  8,000  tons  of  PM 
annually.  Although  glider  vehicles 
would  make  up  only  5  percent  of  heavy- 
duty  tractors  on  the  road,  their 
emissions  would  represent  about  one 
third  of  all  NOx  and  PM  emissions  from 
heavy -dutytractors  in  2025.  By 
restricting  the  number  of  glider  vehicles 
with  high  polluting  engines  on  the  road, 
these  excess  PM  and  NOx  emissions 
will  decrease  dramatically,  leading  to 
substantial  public  health -related 
benefits.  Put  into  monetary  terms  using 
PM- related  benefit- per- torvalues 
described  in  Section  IX. H,  the  removal 
of  all  unrestricted  glider  vehicle 
emissions  from  the  atmosphere  would 
yield  between  $6  to  $14  billion  in 
benefits  annually  (2013$).  It  is  clear  that 
removing  even  a  fraction  of  these  glider 
vehicles  with  high  polluting  engines 
from  the  road  will  yield  substantial 
health  -  related  benefits. 

(4)  EPA  Engine  Standards 

EPA  is  thus  amending  its  rules  to 
generally  require  that  glider  vehicles 
produced  on  or  after  January  1, 2017  use 


engines  certified  to  the  standards 
applicable  to  the  calendar  year  in  which 
assembly  of  the  glider  vehicle  is 
completed,  with  an  exception  in  2017 
that  provides  a  larger  number  of  glider 
vehicles  under  the  transitional 
production  allowance.  (Other 
exceptions  to  this  general  requirement 
are  discussed  later).  This  requirement 
applies  to  all  pollutants,  and  thus 
encompasses  criteria  pollutant 
standards  as  well  as  the  separate  GHG 
standards.  Used  or  rebuilt  engines  may 
be  used,  as  long  as  they  have  been 
certified  to  the  same  standards  that 
apply  for  the  calendar  year  of  glider 
vehicle  assembly.  For  example,  if 
assembly  of  a  glider  vehicle  is 
completed  in  calendar  year  2020,  the 
engine  must  generally  meet  standards 
applicable  for  MY  2020.  (If  the  engine 
standards  for  model  year  2020  are  the 
same  as  for  model  years  2017  through 
2019,  then  any  model  year  2017  or  later 
engine  may  be  used). 

EPA  is  amending  these  rules  because, 
with  the  advent  in  MY  2007  of  more 
stringent  HD  diesel  engine  criteria 
pollutant  standards,  continuation  of 
provisions  allowing  unlimited  use  of 
rebuilt  and  reused  engines  meeting 
much  earlier  MY  criteria  pollutant 
standards  results  in  unnecessarily  high 
in-useemissions.  See  Section  XI LB. (3) 
above.  As  stated  there,  these  emissions 
form  an  increasingly  high  percentage  of 
the  vehicular  inventory  for  such 
dangerous  pollutants  as  NOx  and  diesel 
exhaust  PM  (a  likely  human 
carcinogen),  all  of  which  are  associated 
with  the  most  serious  adverse  health 
effects  up  to  and  including  premature 
mortality.  GHG  emissions  from  these 
engines  also  are  controllable.  As  more 
glider  vehicles  are  produced,  EPA 
believes  these  emissions  should  be 
control  led  to  the  same  levels  as  other 
new  engines. 

The  older  engines  currently  being 
used  in  most  glider  vehicles  could  be 
retrofitted  with  exhaust  aftertreatment 
to  meet  current  standards.  However,  the 
primary  reason  these  engines  have  been 
used  is  because  they  do  not  include 
aftertreatment.990  Thus,  we  believe 
retrofitting  these  engines  would  not  be 
a  preferred  path.  The  more  likely 
compliance  path  would  be  to  install  a 
used  2010  or  later  engine,  since  such 
engines  are  presently  available  and  it 
would  be  probably  be  much  simpler  and 
less  expensive  to  use  a  2010  engine  than 
to  retrofit  an  older  engine  to  meet 
current  standards.  Manufacturers  will 


990  h ttp :/ /www.  tru ckingin fo. com/article/story/ 
201 3/0 4/the  -  return  -  of-  the  -  glider,  asp, accessed 
July  16,  2016. 
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likely  also  seek  to  qualify  under  other 
flexibilities  provided  in  the  Final  Rule. 

Recognizing  that  the  environmental 
impacts  of  gliders  using  newer  engines 
will  generally  be  much  smaller,  EPA 
requested  comment  on  whether  we 
should  treat  such  gliders  differently 
than  gliders  using  older  engines.  80  FR 
40528;  81  FR  10826.  Based  on 
comments  received  on  the  NODA,  EPA 
is  finalizing  additional  flexibilities  for 
newer  engines  and  for  engines  with  very 
low  mileage.  More  specifically,  EPA 
will  allow  engines  meeting  any  of  the 
following  criteria  to  be  used  in  glider 
vehicles  without  meeting  current  engine 
standards  for  either  criteria  pollutants  or 
GHGs: 

(1)  Engines  still  within  their  original 
useful  life  in  terms  of  both  miles  and 
years. 

(2)  Engines  of  any  age  with  less  than 
100,000  miles  of  engine  operation, 
provided  the  engines’  miles  are  properly 
documented. 

(3)  Engines  less  than  three  years  old 
with  any  number  of  accumulated  miles 
of  engine  operation.991 

Engines  covered  by  these  three 
criteria  are  consistent  with  the  original 
intended  use  of  glider  kits — the 
salvaging  of  relatively  new  powertrains 
from  vehicle  chassis  that  have  been 
damaged  or  have  otherwise  failed 
prematurely.  Most  of  these  engines 
would  be  covered  by  the  first  criterion. 
While  nearly  all  of  these  engines  would 
be  model  year  2010  or  later,  this 
criterion  would  theoretically  allow  use 
of  model  year  2008  or  2009  engines  in 
calendar  years  before  2020. 

Nevertheless,  such  engines  would  have 
been  certified  to  the  same  PM  standards 
as  the  2010  engines,  and  would  likely 
have  NOx  emissions  at  or  below  1 .2  g / 
hp-hr(/.e.,  the  typical  certification  level 
for  engines  of  that  vintage).  EPA  is 
adopting  the  second  criterion  to  address 
very  rare  cases  that  were  identified  in 
comments  in  which  annual  VMT  is  so 
low  that  engines  would  not  reach 


991  EPA’s  authority  to  craft  different  provisions 
for  engines  within  their  useful  life,  and  provisions 
allowing  continued  production  of  glider  vehicles 
using  pre-2010engines  comes  from  CAA  authority 
to  consider  costs  under  section  202(a)(2)  and 
202(a)(3)(D),  as  well  as  the  broad  authority  in 
section  202(a)(3)(D)  over  engine  rebuilding.  Thus, 
many  of  these  flexibilities  are  tailored  to  avoid 
significant  and  disproportionate  economic  impacts 
on  small  business  glider  vehicle  manufacturers  by 
allowing  most  small  businesses  to  continue  to 
produce  glider  vehicles  consistent  with  current 
levels  of  production,  consistent  with  the 
recommendations  of  the  Small  Business  Advocacy 
Review  panel.  See  RIA  section  12.7.3.  Allowing 
continued  use  of  engines  within  their  original 
useful  life  is  also  consistent  with  one  purpose  of  the 
engine  rebuilding  provisions,  which  is  to  find  some 
legitimate  means  of  salvaging  heavy  duty  engines 
without  backsliding  from  those  engines’  original 
certified  condition.  See  62  FR  54702. 


100,000  miles  within  ten  years  (the 
useful  life  in  years).  These  engines 
could  be  higher  emitting,  but  would 
necessarily  be  in  applications  with  very 
low  usage,  such  as  a  small  town  fire 
truck.  As  such,  the  total  emissions  from 
such  vehicles  would  be  very  small.  The 
third  criterion  would  address  other  rare 
cases  such  as  where  an  engine  is  just 
outside  the  useful  life  in  miles,  or  the 
miles  cannot  be  determined.  These 
engines  would  necessarily  be  model 
year  2015  or  later,  and  would  thus  all 
meet  the  2010  standards.  Considered 
together,  this  additional  flexibility 
would  have  little  adverse  emission 
impact  because  there  would  be 
relatively  few  engines  covered  by  these 
exceptions  and  the  vast  majority  would 
be  2010  or  later. 

Several  com  men  ters  supported 
allowing  unlimited  production  of  glider 
vehicles  if  they  use  engines  certified  to 
2010  or  later  NOx  and  PM  standards, 
without  regard  to  whether  the  engines 
were  still  within  their  useful  life.  EPA 
sees  merit  in  this  concept,  but  is 
concerned  that  it  may  not  be 
appropriate  in  perpetuity.  Obviously, 
reuse  of  engines  originally  certified  to 
the  2010  standards  for  criteria 
pollutants  would  not  have  the  same 
adverse  environmental  impacts  as  the 
current  practice  of  reusing  p re -2002 
engines  that  have  NOx  and  PM 
emissions  20^10  times  higher  than 
current  engines  (or  using  post-2002but 
pre-2007engines,  which  remain  an 
order  of  magnitude  more  polluting). 
However,  they  would  not  necessarily  be 
as  clean  for  GHG  or  criteria  pollutants 
as  brand  new  engines  with  all  new 
aftertreatment  components.  The  Phase  1 
and  Phase  2  engine  standards  mean  that 
brand  new  engines  will  have  lower  GHG 
emissions  than  pre-Phasel  engines.  See 
RIA  Chapter  8  and  RTC  Section  14.2. 
And  used  2010  aftertreatment 
components  may  be  less  effective  at 
reducing  NOx  or  PM  than  when  new. 
Moreover,  EPA  has  been  petitioned  to 
adopt  more  stringent  NOx  and/or  PM 
standards  in  the  future.  See  Section 
I.F.(1)  above.  Thus,  while  using  2010 
engines  in  glider  vehicles  would  greatly 
reduce  the  most  serious  concerns  about 
NOx  and  PM  emissions  relative  to 
current  gliders,  it  would  not  eliminate 
all  adverse  environmental  impacts. 

To  balance  these  factors,  EPA  is 
finalizing  an  interim  provision — a 
provision  which  may  sunset  if  EPA 
adopts  new  more  stringent  NOx  or  PM 
standards  for  heavy  duty  engines — that 
will  treat  gliders  using  MY  2010  and 
later  engines  the  same  as  those  using 
engines  within  their  useful  life.  This 
would  avoid  most  of  the  adverse 
impacts,  especially  for  NOx  and  PM. 


Not  requiring  these  engines  to  meet  the 
latest  GHG  standards  could  have  some 
impacts,  but  they  would  likely  be  small, 
especially  if  glider  vehicle  sales  return 
to  pre-2007ieveis.  EPA  will  continue  to 
monitor  sales  patterns  and  may  rescind 
this  flexibility  in  a  future  rulemaking. 

Several  com  men  ters  expressed 
concern  about  the  impact  of  the 
proposed  changes  on  small  businesses 
that  produce  glider  vehicles.  However, 
commenters  opposing  the  proposed 
requirements/clarifications  did  not 
address  the  very  significant  adverse 
environmental  impacts  of  the  huge 
increase  in  glider  vehicle  production 
over  the  last  several  years.  EPA 
recognized  at  the  time  of  the  proposal 
that  production  of  a  smaller  number  of 
other  gliders  by  small  manufacturers 
may  be  appropriate,  at  least  as  an 
interim  allowance.  80  FR  40529.  To 
allow  this,  EPA  is  adopting  the 
proposed  provision  that  will  somewhat 
preserve  the  regulatory  status  quo  for 
existing  small  businesses,  allowing 
limited  production  using  highly 
polluting  engines  based  on  recent  sales. 
This  means  a  limited  number  of  glider 
vehicles  produced  by  small  businesses 
may  use  older  rebuilt  or  used  engines, 
provided  those  engines  were  certified  to 
standards  from  the  year  of  the  engine’s 
manufacture.  (Note  that  beginning  in 
MY  2021,  these  vehicles  will  have  to 
meet  the  GHG  vehicle  standards, 
although  they  would  not  be  required  to 
meet  current  criteria  pollutant 
standards.)  For  example,  an  existing 
small  business  that  produced  glider 
vehicles  between  2010  and  2014,  with  a 
peak  production  of  200  in  2013,  may 
produce  up  to  200  glider  vehicles  per 
year  under  without  having  to  certify 
them  to  the  GHG  standards,  or  re¬ 
certifying  the  engines  to  the  now  - 
applicable  EPA  standards  for  criteria 
pollutants  (so  long  as  the  engine  is 
certified  to  criteria  pollutant  standards 
for  the  year  of  its  manufacture).  To  be 
eligible  for  this  provision,  40  CFR 
1037.1 50(t),  the  regulation  specifies  that 
no  small  entity  may  produce  more  than 
300  glider  vehicles  (including  any  glider 
kits  it  sells  to  another  assembler)  using 
the  older  engines  in  any  given  model 
year  without  recertifying  the  engines  to 
current  EPA  standards.  EPA  believes 
that  this  level  reflects  the  upper  end  of 
the  range  of  production  that  occurred 
before  significant  avoidance  of  the  2007 
criteria  pollutant  standards  began.  EPA 
believes  that,  given  this  relief  combined 
with  the  other  changes  being  made  into 
the  final  regulations,  any  small 
businesses  that  have  been  focused  on 
producing  gliders  for  legitimate 
purposes  will  not  be  significantly 
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impacted  by  the  new  requirements, 
since  they  can  use  donor  engines  within 
their  regulatory  useful  life  for  either  age 
or  mileage.  See  generally  Rl  A  Chapter 
12.7.3.  Only  those  small  businesses  that 
have  significantly  increased  production 
to  create  new  trucks  to  avoid  the  2010 
NOx  and  PM  standards  will  have  their 
sales  significantly  restricted. 

This  small  business  flexibility  is 
intended  for  small  entities  for  whom 
glider  production  is  a  substantial 
portion  of  their  revenue  to  allow  them 
to  transition  to  the  long-termprogram 
where  they  would  generally  install 
newer  cleaner  engines.  (We  recognize 
that  the  final  regulations  will  allow 
some  small  businesses  to  produce  a 
limited  number  of  glider  vehicles  with 
higher  polluting  engines  as  a  side 
business,  but  do  not  expect  these 
manufacturers  to  produce  very  many 
glider  vehicles.)  We  intend  to  monitor 
its  use  and  may  place  additional 
restriction  on  this  flexibility  in  the 
future  consistent  with  this  intended 
purpose. 

We  are  also  adopting  provisions  to 
facilitate  a  smoother  transition  for  small 
businesses  that  assemble  glider  vehicles 
from  glider  kits  produced  by  larger 
manufacturers.  Although  the  long-term 
program  will  require  vehicle  certificates 
for  glider  vehicles  produced  by  small 
manufacturers  using  exempted  engines, 
we  are  delaying  the  requirement  for  a 
vehicle  certificate  until  2021  for  these 
glider  vehicles.  This  means  the  large 
glider  kit  manufacturers  may  continue 
the  Phase  1  allowance  to  sell  exempted 
glider  kits  (/.e.,  uncertified  glider  kits)  to 
small  assemblers  as  previously  allowed 
under  Phasel  by  40  CFR  1037.620. 
However,  beginning  January  1, 2021, 
each  glider  kit  sold  to  small  assemblers 
will  need  to  have  a  vehicle  certificate 
the  same  as  is  required  for  other  new 
Phase  1  and  Phase  2  glider  vehicles. 

Although  we  are  allowing  this 
flexibility  for  glider  kit  manufacturers, 
they  remain  responsible  to  take 
reasonable  steps  to  ensure  that  their 
glider  kits  are  not  used  to  produce 
complete  vehicles  in  violation  of  the 
regulations.  Most  importantly,  the  glider 
kit  manufacturer  must  comply  fully 
with  the  requirements  of  40  CFR 
1037.622,  which  specifies  certain 
minimum  requirements  for  shipping 
uncertified  incomplete  vehicles,  if  the 
glider  kit  manufacturer  is  the  certificate 
holder,  then  the  glider  kit  manufacturer 
would  have  to  comply  with  the 
delegated  assembly  requirements  of  40 
CFR  1037.621.  See  40  CFR 
1037.635(d)(3).  in  addition,  we  would 
expect  manufacturers  of  glider  kits  to 
have  records  to  verify  that  the  vehicle 
assembler  to  whom  they  are  shipping  an 


uncertified  glider  kit  (which  would 
remain  permissible  under  Phase  1)  is 
aware  of  the  regulatory  requirements 
and  is  eligible  to  produce  glider  vehicles 
with  older  engines  that  do  not  meet 
current  criteria  pollutant  standards  (/.e. 
is  a  small  business  within  the  volume 
limit,  or  is  using  engines  within  their 
regulatory  useful  life).  For  any 
assembler  that  is  purchasing  more  than 
one  hundred  glider  kits  in  a  year  from 
a  kit  manufacturer,  the  kit  manufacturer 
should  verify  that  they  are  not 
exceeding  their  allotted  number.  For 
smaller  assemblers,  it  may  be  sufficient 
to  verify  that  they  are  not  requesting 
more  glider  kits  from  that  kit 
manufacturer  than  they  purchased  in 
any  year  from  2010  to  2014.  Failure  to 
comply  with  these  requirements,  or 
shipping  glider  kits  to  an  ineligible 
manufacturer  which  produces  glider 
vehicles  with  non-compliantengines, 
may  void  the  exemption  granted 
pursuant  to  40  CFR  1037.621  or 
1037.622.  For  example,  as  explained  in 
Section  i.E.(1)(d) above,  supplying 
glider  kits  to  an  ineligible  manufacturer 
could  result  in  causing  a  violation  of  the 
Act,  and  thus  is  itself  a  prohibited  act 
under  section  203(a)(1 ). 

Finally,  we  are  adopting  a  new 
provision  in  40  CFR  1036.1 50(o)  that 
would  allow  an  engine  manufacturer  to 
modify  a  used  engine  to  be  identical  to 
a  previously  certified  configuration. 
(This  is  similar  to  the  allowance  in  40 
CFR  1068.201  (i).)  This  allows  the 
manufacturer  to  include  the  used  engine 
in  an  existing  certificate  for  the 
purposes  of  complying  with  the 
requirement  to  meet  current  standards 
when  installing  an  engine  into  a  glider 
vehicle.  For  example,  if  an  engine 
manufacture  modified  a  used  2009 
engine  to  be  identical  to  a  certified  2017 
engine,  we  would  allow  the  2009  engine 
to  be  covered  by  the  2017  certificate, 
which  would  allow  it  to  be  installed 
into  a  glider  vehicle  without  restriction. 

(5)  Lead  Time  for  Amended  Provisions 

Other  than  the  production  volume 
provision  discussed  at  the  beginning  of 
this  Section  XI I  LB,  the  requirement  for 
gliders  to  meet  engine  and  vehicle 
standards  applicable  to  other  new 
vehicles  and  engines  do  not  take  effect 
before  January  1, 2018.  With  respect  to 
the  criteria  pollutant  engine  standards, 
EPA  believes  this  provides  sufficient 
time  to  “permit  the  development  and 
application  of  the  requisite  control 
measures”  (CAA  section  202(a)(3)(D)) 
because  compliant  engines  are  available 
today,  although  manufacturers  will  need 
several  months  to  change  business 
practices  to  comply. 


Some  commenters  argued  that 
because  some  of  these  requirements 
relate  to  criteria  pollutant  standards, 

EPA  must  provide  at  least  four  years 
lead  time  pursuant  to  section 
202(a)(3)(C)  of  the  Clean  Air  Act.  EPA 
addresses  these  comments  in  Section 
l.E.(1)and  in  the  RTC  Sections  1.3.1  and 
14.2.  With  respect  to  the  vehicle 
standards,  EPA  notes  that  the 
requirements  already  apply  for  vehicles 
not  produced  by  small  businesses.  EPA 
believes  that  delaying  the  applicability 
of  the  vehicle  standards  to  small 
businesses  until  2021  when  Phase  2 
takes  effect  provides  ample  time  to 
comply  with  vehicle  GHG  standards. 

See  CAA  section  202(a)(2)  (standards  to 
provide  lead  time  sufficient  to  allow  for 
“development  and  application  of  the 
requisite  technology”). 

(6)  Legal  Authority  and  Definitions 
Under  the  Clean  Air  Act 

With  respect  to  statutory  authority  for 
the  criteria  pollutant  standards  under 
the  Clean  Air  Act,  EPA  notes  first  that 
it  has  broad  authority  to  control  all 
pollutant  emissions  from  “any”  rebuilt 
heavy  duty  engines  (including  engines 
beyond  their  statutory  useful  life).  See 
CAA  section  202(a)(3)(D).  EPA  is  to  give 
“appropriate”  consideration  to  issues  of 
cost,  energy,  and  safety  in  developing 
such  standards,  and  to  provide 
necessary  lead  time  to  implement  those 
standards.  If  a  used  engine  is  placed  in 
a  new  glider  vehicle,  the  engine  will  be 
considered  a  “new  motor  vehicle 
engine”  because  it  is  being  used  in  a 
new  motor  vehicle.  See  CAA  section 
216(3)  and  Section  I.E.(1).  With  respect 
to  the  vehicle- basedGHG  standards, 
there  is  no  question  that  the  completed 
glider  vehicle  is  a  “motor  vehicle” 
under  the  Clean  Air  Act.  Some 
commenters  have  questioned  whether  a 
glider  kit  (without  an  engine)  is  a  motor 
vehicle.  However,  EPA  considers  glider 
kits  to  be  incomplete  motor  vehicles  and 
entities  manufacturing  gliders  to  be 
manufacturers  of  those  vehicles,  and 
EPA  has  the  authority  to  regulate 
incomplete  motor  vehicles  and 
manufacturers  thereof,  including  un- 
motorized  chassis.  See  Section  I.E.(1) 

Under  the  CAA,  it  is  also  important 
that  “new”  is  determined  based  on  legal 
title  and  does  not  consider  prior  use. 
Thus,  glider  vehicles  that  have  a  new 
vehicle  identification  number  (VI N)  and 
new  title  are  considered  to  be  “new 
motor  vehicles”  even  if  they  incorporate 
previously  used  components,  it  is  also 
the  case  that  under  the  Clean  Air  Act, 
EPA  does  not  consider  the  fact  that  a 
vehicle  retained  the  VI N  of  the  donor 
vehicle  from  which  the  engine  was 
obtained  determinative  of  whether  or 
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not  the  vehicle  is  new.  See  Section 
LE.(1)  (responding  to  comment  on  this 
point). 

The  CAA  also  defines  “manufacturer” 
to  include  any  person  who  assembles 
new  motor  vehicles.  As  proposed,  EPA 
is  revising  its  regulatory  definitions  of 
these  terms  in  40  CFR  1036.801  and 
1037.801  to  more  clearly  reflect  these 
aspects  of  the  CAA  definitions.  The 
revised  definitions  make  clear  that: 

•  New  glider  kits  are  “new  motor 
vehicles.”  Manufacturers  therefor  must 
certify  to  the  Phase  2  vehicle  standards 
unless  they  are  selling  the  glider  kit  to 
a  secondary  manufacturer  that  has  its 
own  certificate. 

•  Previously  used  engines  installed 
into  glider  kits  are  “new  motor  vehicle 
engines.” 

•  Any  person  who  completes 
assembly  of  a  glider  vehicle  is  a 
“manufacturer”  thereof. 

EPA  also  notes  that  under  existing 
regulations,  glider  kit  assemblers  (i.e. 
entities  that  assemble  the  glider  vehicle 
by  adding  the  donor  engine  to  the  kit) 
are  already  considered  to  be  secondary 
vehicle  manufacturers,  who  may  receive 
incomplete  vehicles  (such  as  glider  kits) 
from  OEMs  if  they  have  a  val  id 
certificate  or  exemption  (see  40  CFR 
1037.622).  Secondary  vehicle 
manufacturers  may  also  receive  certified 
glider  kits  to  complete  in  a  delegated 
assembly  agreement  (see  40  CFR 
1037.621). 

To  further  clarify  that  EPA  considers 
both  glider  kits  and  completed  glider 
vehicles  to  be  motor  vehicles,  EPA  is 
adding  a  clarification  to  our  definition 
of  “motor  vehicle”  in  40  CFR  85.1703 
regarding  vehicles  such  as  gliders  that 
clearly  are  intended  for  use  on 
highways,  consistent  with  the  CAA 
definition  of  “motor  vehicle”  in  CAA 
section  216(2).  The  regulatory  definition 
previously  contained  a  provision  stating 
that  vehicles  lacking  certain  safety 
features  required  by  state  or  federal  law 
are  not  “motor  vehicles.”  EPA 
recognized  that  this  caveat  needed  a 
proper  context:  Is  the  safety  feature  one 
that  would  prevent  operation  on 
highways?  See  80  FR  40529.  If  not, 
absence  of  that  feature  does  not  result  in 
the  vehicle  being  other  than  a  motor 
vehicle.  The  amendment  will 
consequently  make  clear  that  vehicles 
that  are  clearly  intended  for  operation 
on  highways  are  motor  vehicles,  even  if 
they  do  not  have  every  safety  feature. 
This  clarifying  provision  takes  effect 
with  this  rule. 

We  note  that  NHTSA  and  EPA  have 
separate  definitions  for  motor  vehicles 
under  their  separate  statutory 
authorities.  As  such,  EPA’s 
determination  of  how  its  statute  and 


regulations  apply  to  glider  kits  and 
glider  vehicles  has  no  bearing  on  how 
NHTSA  may  apply  its  safety  authority 
with  regard  to  them. 

(7)  Summary  of  the  Requirements  for 
Glider  Vehicles 

The  provisions  being  finalized  are 
intended  to  allow  a  transition  to  a  long¬ 
term  program  in  which  use  of  glider  kits 
is  permissible  consistent  with  the 
original  reason  manufacturers  began  to 
offer  glider  kits — to  allow  the  reuse  of 
relatively  new  powertrains  from 
damaged  vehicles.  The  long-term 
program  as  well  as  the  transitional 
program  are  summarized  below. 

(a)  Long-TermProgram  for  Gliders 

Ultimately  all  gliders  will  need  to  be 
covered  by  both  vehicle  and  engine 
certificates.  The  vehicle  certificate  will 
require  compliance  with  the  GHG 
vehicle  standards  of  40  CFR  part  1037. 
The  engine  certificate  will  require 
compliance  with  the  GHG  engine 
standards  of  40  CFR  part  1036,  plus  the 
criteria  pollutant  standards  of  40  CFR 
part  86.  Used/rebuilt  engines  may  be 
installed  in  the  glider  vehicles,  provided 
(1)  they  meet  all  standards  applicable  to 
the  year  in  which  the  assembly  of  the 
glider  vehicle  is  completed;  or  (2)  meet 
all  standardsapplicable  to  the  year  in 
which  the  engine  was  originally 
manufactured  and  also  meet  one  of  the 
following  criteria: 

•  The  engine  is  still  within  its 
original  useful  life  in  terms  of  both 
miles  and  years. 

•  The  engine  has  less  than  100,000 
miles  of  engine  operation. 

•  The  engine  is  less  than  three  years 
old. 

In  most  of  these  cases,  the  glider 
vehicles  will  need  to  have  a  vehicle 
certificate  demonstrating  compliance 
with  the  vehicle  GHG  standards  that 
apply  for  the  year  of  assembly. 

However,  in  the  case  of  engines  with 
less  than  100,000  miles,  glider  vehicles 
conforming  to  the  vehicle  configuration 
of  the  donor  vehicle  do  not  need  to  be 
recertified  to  current  vehicle  standards. 

(b)  Transitional  Program  for  Gliders 

For  calendar  year  201 7,  each 
manufacturer’s  combined  production  of 
glider  kits  and  glider  vehicles  will  be 
capped  at  the  manufacturer’s  highest 
annual  production  of  glider  kits  and 
glider  vehicles  for  any  year  from  2010 
to  2014.  Ail  vehicles  within  this 
allowance  will  remain  subject  to  the 
existing  Phase  1  provisions,  including 
its  exemptions.  Any  glider  kits  or  glider 
vehicles  produced  beyond  this 
al  lowance  w  i  II  be  subject  to  the  long  - 
term  program. 


Other  than  the  2017  production  limit, 
EPA  will  continue  the  Phase  1  approach 
until  January  1,  2018.  This  allows  small 
businesses  to  produce  glider  vehicles  up 
to  the  allowance  without  other  new 
constraints  before  2018.  Large 
manufacturers  producing  complete 
glider  vehicles  remain  subject  to  the  40 
CFR  part  1037  GHG  vehicle  standards, 
as  they  have  been  since  the  start  of 
Phase  1.  However  large  manufacturers 
may  provide  exempted  glider  kits  to 
small  businesses  during  this  time  frame. 
Other  than  the  201 7  production  limit, 
EPA  will  continue  the  Phase  1  approach 
until  January  1,  2018.  This  allows  small 
businesses  to  produce  glider  vehicles  up 
to  the  cap  without  other  new  constraints 
before  2018.  Large  manufacturers 
producing  complete  glider  vehicles 
remain  subject  to  the  40  CFR  part  1037 
GHG  vehicle  standards,  as  they  have 
been  since  the  start  of  Phase  1 .  However 
large  manufacturers  may  provide 
exempted  glider  kits  to  small  businesses 
during  this  time  frame. 

Effective  January  1, 2018,  the 
permissible  number  of  glider  vehicles 
that  may  be  produced  without  meeting 
the  long -term  prog  ram  will  be  limited  to 
two  specific  exceptions.  The  exceptions 
are: 

•  Small  businesses  may  produce  a 
limited  number  of  glider  vehicles 
without  meeting  either  the  engine  or 
veh  icle  standards  of  the  long  -  term 
program.  Larger  vehicle  manufacturers 
may  provide  glider  kits  to  these  small 
businesses  without  meeting  the 
applicable  vehicle  standards.  This 
number  is  limited  to  the  small 
manufacturer’s  highest  annual 
production  volume  in  2010  through 
2014  or  300,  whichever  is  less. 

•  Model  year  2010  and  later  engines 
are  not  required  to  meet  the  Phase  1 
GHG  engine  standards. 

These  2018  allowances  mostly 
continue  after  2020,  but  the  following 
change  takes  effect  January  1 , 2021 : 

•  All  glider  kits  provided  by  large 
manufacturers  (including  to  small 
manufacturers  or  for  use  with  2010 
engines)  must  meet  the  vehicle 
standards  for  the  completed  vehicle. 

EPA  is  not  establishing  an  end  to 
these  transitional  provisions  at  this 
time.  We  intend  to  monitor  this  industry 
and  will  reevaluate  the  appropriateness 
of  these  provisions  in  the  future. 

C.  Applying  the  General  Compliance 
Provisions  of  40  CFR  Part  1068  to  Light  - 
Duty  Vehicles ,  Light- DutyT rucks, 
Chassis- Cert ifiedCI ass  2B  and  3  Heavy- 
Duty  Vehicles  and  Highway  Motorcycles 

As  described  above,  EPA  is  applying 
all  the  general  compliance  provisions  of 
40  CFR  part  1068  to  heavy -dutyengines 
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and  vehicles  subject  to  40  CFR  parts 
1036  and  1037.  EPA  is  also  applying  the 
amended  hearing  procedures  from  40 
CFR  part  1068  to  highway  motorcycles 
and  all  vehicles  subject  to  standards 
under  40  CFR  part  86,  subpart  S. 
However,  based  on  comments,  we  are 
not  finalizing  broader  changes  at  this 
time. 

Volvo  objected  to  extending  the 
defect  -  reporti  ngprovisions  of  40  CFR 
part  1068  to  heavy -dutyengines  and 
vehicles.  They  stated  that  they  have  a 
robust  approach  to  defect- report ingthat 
is  largely  consistent  with  what  applies 
under  40  CFR  part  1068  (in  addition  to 
complying  with  CARB’s  warranty¬ 
reporting  requirements),  but  argued  that 
it  would  be  cost-prohibitiveto  comply 
nationwide  with  the  new  federal 
requirements.  They  commented  that  the 
higher  reporting  thresholds  would  lead 
to  fewer  reports.  We  understand  and 
accept  that  there  may  be  fewer  defect 
reports;  in  fact,  we  count  this  as  a 
positive  development  since  industry 
and  agency  efforts  toward  documenting 
and  addressing  defects  will  be  focused 
on  cases  that  are  worthy  of  greater 
attention.  The  defect  threshold  of  25 
units  under  40  CFR  part  85  is  not 
appropriate  for  the  sales  volumes 
associated  with  heavy -dutyengines and 
vehicles. 

Light-dutyautomotive  manufacturers 
also  objected  to  the  mandatory 
migration  of  defect -reporti  ngprovisions 
to  40  CFR  part  1068  for  heavy-duty 
vehicles  they  produce,  emphasizing  that 
their  light-dutyand  heavy -dutyvehicles 
should  be  subject  to  the  same  defect - 
reporting  protocol  to  reduce  complexity 
and  risk  of  error.  Although  we  are  not 
applying  the  40  CFR  part  1068  defect¬ 
reporting  requirements  to  heavy-duty 
vehicles  subject  to  the  requirements  of 
40  CFR  part  86,  subpart  S,  we  are 
applying  them  to  all  other  heavy-duty 
vehicles  produced  by  these 
manufacturers.  As  noted  below,  we  plan 
to  eventually  migrate  the  defect - 
reporting  provisions  for  all  light-duty 
and  heavy -dutyvehicles  to  40  CFR  part 
1068,  and  see  no  harm  in  doing  so  in 
steps.  These  manufacturers  also 
expressed  three  more  detailed  concerns 
about  defect  reporting  under  40  CFR 
part  1068:  (1 )  Twice-annual 
investigation  reports  may  show  no 
defects,  which  would  add  a  paperwork 
burden  for  no  benefit,  (2)  the  reporting 
period  covers  the  full  useful  life,  rather 
than  just  the  first  five  years,  which  is 
the  time  when  most  defects  appear,  and 
(3)  tying  defect  reporting  to  warranty 
claims  may  discourage  extended 
warranties.  The  idea  behind  the 
investigation  reports  is  that  a  high  rate 
of  possible  defects  may  or  may  not  be 


associated  with  a  substantial  number  of 
actual  defects.  The  investigation  reports 
are  intended  to  address  exactly  that 
question.  The  burden  arises  only  when 
the  manufacturer  has  a  high  enough  rate 
of  possible  defects  to  warrant  further 
attention.  We  see  no  reason  to  disregard 
defect  information  between  five  years 
and  the  end  of  the  useful  life,  since 
manufacturers  are  responsible  for 
designing  their  products  to  last  during 
that  entire  period.  Specifying  a  shorter 
period  would  artificially  and  arbitrarily 
reduce  the  information  available  to 
reach  a  conclusion.  If  defects  don’t 
occur  after  five  years,  then  there  is  no 
additional  burden  associated  with  the 
longer  period.  EPA  does  not  take  a 
position  on  the  manufacturers’  practices 
regarding  extended  warranties; 
however,  we  feel  strongly  that  a 
manufacturer’s  confidence  as  expressed 
in  an  extended  warranty  should 
correspond  with  the  same  level  of 
confidence  in  the  engines  (or 
components)  working  to  control 
emissions  for  that  same  period. 

EPA  proposed  to  also  apply  the  recall 
provisions  from  40  CFR  part  1068  for 
highway  motorcycles  and  for  all 
vehicles  subject  to  standards  under  40 
CFR  part  86,  subpart  S,  and  requested 
comment  on  applying  the  defect 
reporting  from  40  CFR  part  1068  for 
those  same  vehicles.  Manufacturers 
objected  to  modifying  the  recall  and 
defect- reporti  ngprovisions  in  this 
rulemaking.  EPA  is  accordingly  not 
finalizing  these  additional  provisions; 
EPA  intends  rather  to  pursue  these 
changes  in  a  later  rulemaking,  which 
will  allow  both  EPA  and  manufacturers 
and  other  stakeholdersadditional  time 
to  carefully  consider  the  range  of  issues 
that  may  be  involved.  In  particular,  EPA 
anticipates  the  opportunity  to  apply 
some  learning  from  the  current  focus  on 
defeat  devices,  recall,  and  defect 
reporting  in  the  effort  to  update  the 
regulations. 

Note  that  EPA  is  amending  40  CFR 
85.1 701  to  specify  that  the  exemption 
provisions  apply  to  heavy -dutyengines 
subject  to  regulation  under  40  CFR  part 
86,  subpart  A.  This  is  intended  to  limit 
the  scope  of  this  provision  so  that  it 
does  not  apply  for  Class  2b  and  3  heavy- 
duty  vehicles  subject  to  standards  under 
40  CFR  part  86,  subpart  S.  This  change 
corrects  an  inadvertently  broad 
reference  to  heavy -dutyvehicles  in  40 
CFR  85.1 701. 

D.  Amendments  to  General  Compliance 
Provisions  in  40  CFR  Part  1068 

The  general  compliance  provisions  in 
40  CFR  part  1068  apply  broadly  too 
many  different  types  of  engines  and 
equipment.  This  section  describes  how 


EPA  is  amending  these  procedures  to 
make  various  corrections  and 
adjustments. 

(1)  Hearing  Procedures 

EPA  is  updating  and  consolidating  its 
regulations  related  to  formal  and 
informal  hearings  in  40  CFR  part  1068, 
subpart  G.  This  will  allow  us  to  rely  on 
a  single  set  of  regulations  for  all  the 
different  categories  of  vehicles,  engines, 
and  equipment  that  are  subject  to 
emission  standards.  EPA  also  made  an 
effort  to  write  these  regulations  for 
improved  readability. 

The  hearing  procedures  specified  in 
40  CFR  part  1068  apply  to  the  various 
categories  of  nonroad  engines  and 
equipment  (along  with  the  other 
provisions  of  part  1068).  EPA  is  in  these 
rules  applying  these  hearing  procedures 
also  to  heavy-dutyhighway  engines, 
light-dutymotor  vehicles,  and  highway 
motorcycles.  EPA  believes  there  is  no 
reason  to  treat  any  of  these  sectors 
differently  regarding  hearing 
procedures.  Automotive  and  engine 
manufacturersexpressed  broad 
concerns  about  migrating  the  hearing 
procedures  in  this  rulemaking;  however, 
the  migration  makes  no  substantive 
changes  to  established  procedures,  and 
addresses  various  administrative 
concerns  as  noted  below. 

EPA  is  adding  an  introductory  section 
that  provides  an  overview  of  requesting 
a  hearing  for  all  cases  where  a  person  or 
a  company  objects  to  an  adverse 
decision  by  the  agency.  In  certain 
circumstances,  as  spelled  out  in  the 
regulations,  a  person  or  a  company  can 
request  a  hearing  before  a  Presiding 
Officer.  Statutory  provisions  require 
formal  hearing  procedures  for 
administrative  enforcement  actions 
seeking  civil  penalties.  The  Clean  Air 
Act  does  not  require  a  formal  hearing  for 
other  agency  decisions;  EPA  is  therefore 
specifying  that  informal  hearing 
procedures  apply  for  all  such  decisions. 

The  introductory  section  also  adds 
detailed  provisions  describing  the 
requirements  for  submitting  information 
to  the  agency  in  a  timely  manner.  These 
provisions  accommodate  current 
practices  for  electronic  submission, 
distinguish  between  postal  and  courier 
delivery  and  provide  separate 
requirements  for  shipments  made  from 
inside  and  outside  the  United  States. 

The  specified  deadlines  are  generally 
based  on  the  traditional  approach  of  a 
postmark  determining  whether  a 
submission  is  timely  or  not.  Fax,  email 
and  courier  shipments  are  similarly 
specified  as  needing  to  be  sent  by  close 
of  business  on  the  day  of  the  deadline. 

A  different  approach  applies  for 
shipments  originating  from  outside  the 
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United  States.  Because  time  in  transit 
can  vary  dramatically,  we  are  specifying 
that  foreign  shipments  need  to  be 
received  in  our  office  by  the  specified 
deadline  to  be  considered  timely.  Given 
the  option  to  send  documents  by  email 
or  by  fax,  EPA  expects  this  approach 
will  not  pose  any  disadvantage  to 
anyone  making  an  appeal  from  outside 
the  United  States. 

EPA  is  replacing  the  current  reference 
to  40  CFR  86.1853-01  for  informal 
hearings  with  a  full-textapproach  that 
captures  this  same  material.  EPA 
attempted  to  write  these  regulations  in 
a  way  that  does  not  change  the 
underlying  hearing  protocol. 

The  regulations  currently  reference 
the  formal  hearing  procedures  in  40  CFR 
85.1807,  which  were  originally  drafted 
to  apply  to  light-dutymotor  vehicles. 
After  we  adopted  the  hearing 
procedures  in  40  CFR  85.1807,  EPA’s 
Office  of  Administrative  Law  Judges 
finalized  a  set  of  regulations  defining 
formal  hearing  procedures  that  were 
intended  to  apply  broadly  across  the 
agency  for  appeals  under  every 
applicable  statute.  See  40  CFR  part  22, 
“Consolidated  Rules  of  Practice 
Governing  the  Administrative 
Assessment  of  Civil  Penalties  and  the 
Revocation/Termination  or  Suspension 
of  Permits.”  EPA  is  therefore  revising 
the  regulations  in  40  CFR  part  1068  to 
simply  refer  to  these  formal  hearing 
procedures  in  40  CFR  part  22. 

(2)  Additional  Changes  to  General 
Compliance  Provisions 

EPA  is  also  making  numerous  changes 
across  40  CFR  part  1068  to  correct 
errors,  to  add  clarification,  and  to  make 
adjustments  based  on  lessons  learned 
from  implementing  these  regulatory 
provisions.  This  includes  the  following 
changes: 

•  §1068.1:  Clarify  applicability  of 
part  1068  with  respect  to  legacy  parts 
(such  as  40  CFR  parts  89  through  94). 

•  §1068.20:  Clarify  that  EPA’s 
inspection  activities  do  not  depend  on 
having  a  warrant  or  a  court  order.  As 
noted  in  the  standard -setting parts,  EPA 
may  deny  certification  or  suspend  or 
revoke  certificates  if  a  manufacturer 
denies  EPA  entry  for  an  attempted 
inspection  or  other  entry. 

•  §1068.27:  Clarify  that  EPA 
confirmatory  testing  may  be  performed 
before  issuance  of  a  certificate  of 
conformity.  We  are  also  making  an 
addition  to  state  that  we  may  require 
manufacturers  to  give  us  any  special 
components  that  are  needed  for  EPA 
testing. 

•  §1068.30:  Add  definitions  of 
“affiliated  companies,”  “parent 
company,”  and  “subsidiaries”  to  clarify 


how  small -businessprovisions apply  for 
a  range  of  business  relationships. 

•  §1068.30:  Clarify  that  in  the  context 
of  provisions  that  apply  only  for 
certificate  holders,  a  manufacturer  can 
be  considered  a  certificate  holder  based 
on  the  current  or  previous  model  year 
(to  avoid  problems  from  having  a  gap 
between  model  years). 

•  §1068.30:  Spell  out  contact 
information  for  the  “Designated 
Compliance  Officer”  to  clarify  how 
manufacturers  should  submit 
information  to  the  agency.  This  includes 
email  addresses  for  the  various  sectors. 

•  §1068.32:  Add  discussion  to 
establish  the  meaning  of  various  terms 
and  phrases  for  EPA  regulations;  for 
example,  we  distinguish  between 
standards,  requirements,  allowances, 
prohibitions,  and  provisions.  EPA  is 
also  clarifying  terminology  with  respect 
to  singular/plural,  inclusive  lists,  notes 
and  examples  in  the  regulatory  text,  and 
references  to  “general”  or  “typical” 
circumstances.  EPA  also  describes  some 
of  the  approach  to  determining  when 
“unusual  circumstances”  apply. 

•  §1068.45:  Allow  manufacturers  to 
use  coded  dates  on  engine  labels;  allow 
EPA  to  require  the  manufacturer  to 
share  information  to  read  the  coded 
information. 

•  §1068.45:  Clarify  that  engine  labels 
are  information  submissions  to  EPA. 

•  §§1068.101  and  1068.125:  Update 
penalty  amounts  to  reflect  changes  to  40 
CFR  part  19  (81  FR  43094,  July  1, 2016). 

•  §1068.101:  Revise  the  penalty 
associated  with  the  tampering 
prohibition  to  bean  engine- based 
penalty,  as  opposed  to  assessing 
penalties  per  day  of  engine  operation. 
This  correction  aligns  with  Clean  Air 
Act  section  205. 

•  §1068.103:  Clarify  the  process  for 
reinstating  certificates  after  suspending, 
revoking,  or  voiding. 

•  §1068.103:  Clarify  that  the 
prohibition  against  “offering  for  sale” 
uncertified  engines  applies  only  for 
engines  already  produced.  It  is  not  a 
violation  to  invite  customers  to  buy 
engines  as  part  of  an  effort  to  establish 
the  economic  viability  of  producing 
engines,  as  would  be  expected  for 
market  research. 

•  §1068.105:  Require  documentation 
related  to  “normal  inventory”  for 
stockpiling  provision.  EPA  is  also 
clarifying  that  there  is  no  specific 
deadline  associated  with  producing 
“normal  -  inventory”engines  under  this 
section,  but  emphasizing  that  vehicle/ 
equipment  manufacturers  may  not  delay 
engine  installation  beyond  their  normal 
production  schedules.  EPA  is  also 
clarifying  that  the  allowance  related  to 
building  vehicles/equipment  in  the 


early  part  of  a  model  year,  before  the 
start  of  a  new  calendar  year 
corresponding  to  new  emission 
standards,  applies  only  in  cases  where 
vehicle/equipment  assembly  is 
complete  before  the  start  of  the  new 
calendar  year.  This  is  intended  to 
prevent  manufacturers  from 
circumventing  new  standards  by 
initiating  production  of  large  numbers 
of  vehicles/ equipment  for  eventual 
completion  after  new  standards  have 
started  to  apply. 

•  §1068.210:  Remove  the 
requirement  for  companies  getting 
approval  for  a  testing  exemption  to  send 
us  written  confirmation  that  they  meet 
the  terms  and  conditions  of  the 
exemption.  We  do  not  believe  this 
submission  is  necessary  for 
implementing  the  testing  exemption. 

•  §1068.220:  Add  a  description  of 
how  we  might  approve  engine  operation 
under  the  display  exemption.  This  is 
intended  to  more  carefully  address 
circumstances  in  which  engine 
operation  is  part  of  the  display  function 
in  question.  We  will  want  to  consider  a 
wide  range  of  factors  in  considering 
such  a  request;  for  example,  we  may  be 
more  inclined  to  approve  a  request  for 

a  display  exemption  if  the  extent  of 
operation  is  very  limited,  or  if  the 
engine/equipment  has  emission  rates 
that  are  comparable  to  what  would 
apply  absent  the  exemption.  EPA  is  also 
removing  the  specific  prohibition 
against  generating  revenue  with 
exempted  engines/equipment,  since  this 
has  an  unclear  meaning  and  we  can  take 
any  possible  revenue  generation  into 
account  in  considering  whether  to 
approve  the  exemption  on  its  merits. 

•  §1068.230:  Add  a  provision 
allowing  for  engine  operation  under  the 
export  exemption  only  as  needed  to 
prepare  it  for  export  (this  has  already 
been  in  place  in  part  85,  and  in  part 
1068  for  engines/ equipment  imported 
for  eventual  export). 

•  §1068.235:  Clarify  that  the 
standard  -settingpart  may  set  conditions 
on  an  exemption  for  nonroad 
competition  engines/equipment. 

•  §1068.240:  Clarify  that 
manufacturers  may  export  engines  as  an 
alternative  to  being  destroyed  if  the 
engine  was  replaced  with  an  engine 
covered  by  the  exemption  provisions  of 
§1 068.240(b). 

•  §1068.240:  Describe  the  logistics 
for  identifying  the  disposition  of 
engines  being  replaced  under  the 
replacement  engine  exemption.  In 
particular,  manufacturers  will  need  to 
resolve  the  disposition  of  each  engine 
by  the  due  date  for  the  report  under 
§1068.240(c)  to  avoid  counting  them 
toward  the  production  limit  for 
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untracked  replacement  engines.  We  are 
delaying  the  due  date  for  the  report 
until  September  30  following  the 
production  year  to  allow  more  time  for 
manufacturers  to  make  these 
determinations. 

•  §1068.240:  Clarify  the  relationship 
between  paragraphs  (d)and  (e). 

•  §1068.250:  Simplify  the  deadline 
for  requesting  small -volumehardsh ip. 

•  §1068.255:  Clarify  that  hardship 
provisions  for  equipment  manufacturers 
are  not  limited  to  small  businesses,  and 
that  a  hardship  approval  is  generally 
limited  to  a  single  instance  of  producing 
exempt  equipment  for  up  to  12  months. 

•  §1068.260:  State  that  manufacturers 
shipping  engines  without  certain 
emission -relatedcomponents  need  to 
identify  the  unshipped  components 
either  with  a  performance  specification 
(where  applicable)  or  with  specific  part 
numbers.  We  are  also  listing  exhaust 
piping  before  and  after  aftertreatment 
devices  as  not  being  emission  -  related 
components  for  purposes  of  shipping 
engines  in  a  certified  configuration. 

•  §§1068.260  and  1068.262:  Revise 
the  text  to  clarify  that  provisions  related 
to  partially  complete  engines  have 
limited  applicability  in  the  case  of 
equipment  subject  to  equipment -based 
exhaust  emission  standards  (such  as 
recreational  vehicles).  These  provisions 
are  not  intended  to  prevent  the  sale  of 
partially  complete  equipment  with 
respect  to  evaporative  emission 
standards.  We  intend  to  address  this  in 
the  future  by  changing  the  regulation  in 
40  CFR  part  1060  to  address  this  more 
carefully. 

•  §1068.262:  Revise  text  to  align  with 
the  terminology  and  description 
adopted  for  similar  circumstances 
related  to  shipment  of  incomplete 
heavy -dutyvehicles  under  40  CFR  part 
1037. 

•  §1068.301:  Revise  text  to  more 
broadly  describe  importers’ 
responsibility  to  submit  information  and 
store  records  and  explicitly  allow 
electronic  submission  of  EPA 
declaration  forms  and  other  importation 
documents. 

•  §1068.305:  Remove  the  provision 
specifying  that  individuals  may  need  to 
submit  taxpayer  identification  numbers 
as  part  of  a  request  for  an  exemption  or 
exclusion  for  imported  engines/ 
equipment.  We  do  not  believe  this 
information  is  necessary  for 
implementing  the  exemption  and 
exclusion  provisions. 

•  §1068.315:  Allow  for  destroying 
engines/equipment  instead  of  exporting 
them  under  the  exemption  for  importing 
engines/equipment  for  repairs  or 
alterations. 


•  §1068.315:  Remove  the  time 
constraints  on  approving  extensions  to  a 
display  exemption  for  imported 
engines/equipment.  EPA  will  continue 
to  expect  the  default  time  frame  of  one 
year  to  be  appropriate,  and  extension  of 
one  to  three  years  is  sufficient  for  most 
cases;  however,  we  are  aware  that  there 
are  occasional  circumstances  calling  for 
a  longer -termexemption.  For  example, 
an  engine  on  display  in  a  museum 
might  appropriately  be  exempted 
indefinitely  once  its  place  in  a  standing 
exhibition  is  well  established. 

•  §1068.315:  Specify  that  engines 
under  the  ancient  engine  exemption 
must  be  substantially  in  the  original 
configuration. 

•  §1068.360:  Clarify  the  provisions 
related  to  model  year  for  imported 
products  by  removing  a  circularity 
regarding  “new”  engines  and  “new” 
equipment. 

•  §1068.401:  Add  explicit  statement 
that  SEA  testing  is  at  manufacturer’s 
expense.  This  is  consistent  with  current 
practice  and  the  rest  of  the  regulatory 
text. 

•  §1068.401:  Allow  for  requiring 
manufacturers  other  than  the  certificate 
holder  to  perform  selective  enforcement 
audits  in  cases  where  multiple 
manufacturers  are  cooperatively 
producing  certified  engines. 

•  §1068.401:  State  that  SEA  non - 
cooperation  may  lead  to  suspended  or 
revoked  certificate  (like  production -line 
testing). 

•  §1068.415:  Set  up  new  criteria  for 
lower  SEA  testing  rate  based  on  engine 
power  to  allow  for  a  reduced  testing  rate 
of  one  engine  per  day  only  for  engines 
with  maximum  engine  power  above  560 
kW,  but  keep  the  allowance  to  approve 
a  lower  testing  rate;  that  may  be  needed, 
for  example,  if  engine  break-in 
(stabilization)  and  testing  are  performed 
on  the  same  dynamometer.  EPA  believes 
it  is  more  appropriate  to  base  reduced 
testing  rates  on  engine  characteristics 
rather  than  sales  volumes,  as  has  been 
done  in  the  past. 

•  §1068.415:  Revise  the  service 
accumulation  requirement  to  specify  a 
maximum  of  eight  days  for  stabilizing  a 
test  engine.  This  is  necessary  to  address 
a  situation  where  an  engine  operates 
only  six  hours  per  day  to  achieve 
stabilization  after  well  over  50  hours. 

For  such  cases,  we  would  expect 
manufacturers  to  be  able  to  run  engines 
much  more  than  six  hours  per  day.  As 
with  testing  rates,  manufacturers  may 
ask  for  our  approval  to  use  a  longer 
stabilization  period  if  circumstances 
don’t  allow  them  to  meet  the  specified 
service  accumulation  targets. 

•  §1068.501,  and  Appendix  I:  Clarify 
that  “emission -relatedcomponents” 


include  components  whose  failure 
would  commonly  increase  emissions 
(not  might  increase),  and  whose  primary 
purpose  is  to  reduce  emissions  (not  sole 
purpose);  current  regulations  are  not 
consistent. 

•  §1068.501:  Add  “in -usetesting”  to 
list  of  things  to  consider  for 
investigating  potential  defects. 

•  §1068.505:  Clarify  that 
manufacturerssubject  to  a  mandatory 
recall  must  remedy  vehicles  with  an 
identified  nonconformity  without  regard 
to  their  age  or  mileage  at  the  time  of 
repair,  consistent  with  provisions  that 
already  apply  under  40  CFR  part  85. 

•  §1068.505:  Revise  the  requirement 
for  submitting  a  remedial  report  from  a 
60-daymaximum  to  a45-dayminimum 
(or  30-dayminimum  in  the  event  of  a 
hearing).  This  adjusted  approach 
already  applies  to  motor  vehicles  under 
40  CFR  part  85. 

•  §1068.515:  Clarify  an  ambiguity  to 
require  that  manufacturers  identify  the 
facility  where  repairs  or  inspections  are 
performed,  and  allow  manufacturers  to 
keep  records  of  those  facilities  rather 
than  including  the  information  on  the 
recall  label. 

•  §1068.530:  Specify  that  recall 
records  must  be  kept  for  five  years, 
rather  than  three  years.  This  is 
consistent  with  longstanding  recall 
policy  for  motor  vehicles  and  motor 
vehicle  engines  under  40  CFR  part  85. 

in  addition,  EPA  received  a  comment 
from  Navy  on  behalf  of  the  Defense 
Department  requesting  that  we  add  a 
provision  to  allow  for  an  automatic 
national  security  exemption  in  cases 
where  a  federal  defense  agency  owns  an 
engine  that  would  need  sulfur-sensitive 
technology  to  comply  with  emission 
standards  if  it  is  intended  to  be  used  in 
areas  outside  the  United  States  where 
ultra-lowsulfur  fuel  is  unavailable.  We 
are  adopting  this  change  as  part  of  the 
final  rule.  This  will  reduce  the  agencies’ 
burden  to  process  what  has  become  a 
routine  process  for  requesting  and 
approving  these  exemptions.  We  are 
also  taking  the  opportunity  to  include 
marine  diesel  engines  in  this  same 
section,  rather  than  treating  them 
separately  under  40  CFR  1042.635. 

We  proposed  to  revise  §1068.201  to 
describe  how  someone  may  sell  an 
engine  under  a  different  exemption  than 
was  originally  intended  or  used  as  a 
result  of  unforeseen  circumstances. 
However,  we  have  decided  to  postpone 
those  regulatory  amendments  to  a  future 
rule.  This  will  give  us  opportunity  to 
more  thoroughly  explore  all  relevant 
factors,  such  as: 

•  Statutory  authority  and 
requirements. 
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•  Business  interests  for  managing 
distribution  and  inventories  of 
exempted  engines. 

•  Environmental  impacts. 

E.  Amendments  to  Light -Duty 
Greenhouse  Gas  Program  Requirements 

EPA  is  making  minor  changes  to 
correct  errors  and  clarify  regulations  in 
40  CFR  part  86,  subpart  S,  and  40  CFR 
part  600  relating  to  EPA’s  light-dutyfuel 
economy  and  greenhouse  gas  emission 
standards.  This  includes  the  following 
changes; 

•  §86.1818-12;  Correct  a  reference  in 
paragraph  (c)(4)  and  clarify  that  C02- 
equivalent  debits  for  N20  and  CFI4  are 
calculated  in  Megagrams  and  rounded 
to  the  nearest  whole  Megagram. 

•  §86.1838-01;  Correct  references  in 
paragraph  (d)(3)(iii). 

•  §86.1866-12;  Correct  a  reference  in 
paragraph  (b). 

•  §86.1868-12;  Clarify  language  in 
the  introductory  paragraph  explaining 
the  model  years  of  applicability  of 
different  provisions  for  air  conditioning 
efficiency  credits.  In  paragraph  (e)(5) 
clarify  that  the  engine -offspecifi  cat  ion 
of  2  minutes  is  intended  to  be 
cumulative  time.  In  paragraphs  (f)(1), 
(g)(1),  and  (g)(3),  clarify  language  by 
pointing  to  the  definitions  in  §86.1803- 
01. 

•  §86.1869-12;  Make  corrections  to 
the  language  for  readability  in  paragraph 
(b)(2).  In  paragraph  (b)(4)(H)  delete  the 
phrase  “backup/reverse  lights”  because 
these  lights  were  not  intended  to  be  part 
of  the  stated  eligibility  criteria  for  high  - 
efficiency  lighting  credits.  Correct 
references  in  paragraph  (f). 

•  §86.1870-12;  Add  language  that 
clarifies  that  a  manufacturer  that  meets 
the  minimum  production  volume 
thresholds  with  a  combination  of  mild 
and  strong  hybrid  electric  pickup  trucks 
is  eligible  for  credits. 

•  §86. 1871-12;  Clarify  that  credits 
from  model  years  2010-2015  are  not 
limited  to  a  life  of  5  model  years.  A 
recent  rule  extended  the  life  of  2010- 
2015  credits  to  model  year  2021;  thus, 
language  referring  to  a  5 -year life  for 
emission  credits  generated  in  these 
model  years  is  being  removed  or 
revised. 

•  §600.113-12;  Correct  language  in 
paragraph  (m)(1),  which  relates  to 
vehicles  operating  on  LPG,  that 
erroneously  refers  to  methanol  and 
methanol -fueled. 

•  §600.113-12;  Correct  references  in 
paragraph  (n)  and  add  a  new  paragraph 
(m)  that  reinstates  language  mistakenly 
dropped  by  a  previous  regulation. 

•  §600.116-12;  Correct  description  of 
physical  quantity  to  refer  to  “energy” 


rather  than  “current,”  and  correct 
various  paragraph  references. 

•  §600.208-12;  Correct  a  reference  in 
paragraph  (a)(2)(iii). 

•  §600.210-12;  Correct  a  reference 
and  text  in  paragraph  (c)(2)(iv)(C). 

•  §600.311-12;  Revise  fuel  economy 
label  instructions  to(1)  identify  label 
ratings  for  model  year  2017  and  earlier 
standards  certified  early  to  the  Tier  3 
standards,  (2)  identify  label  ratings  for 
Interim  Tier  3  vehicles  certified  to 
interim  bins  for  model  years  2018 
through  2024,  and  (3)  clarify  that  the 
specified  California  emission  standards 
determine  label  ratings  only  if  vehicles 
are  not  subject  to  any  EPA  standards. 

All  these  changes  are  consistent  with 
current  implementation  through 
guidance. 

•  §600.510-12;  Correct  a  reference  in 
the  equation  in  paragraph  (c)(1)(H)  to 
apply  the  air  conditioning,  off-cycle, 
and  pickup  truck  credits  to  the 
appropriate  fleet  average  MPG  value. 
Revise  the  regulation  to  accelerate  the 
transition  to  fuel  economy  calculations 
using  utility  factors  for  natural  gas 
vehicles,  consistent  with  the 
methodology  that  applies  for  plug-in 
hybrid  vehicles.  This  amendment  was 
adopted  by  Congress  as  part  of  Fixing 
America’s  Surface  Transportation  Act, 
H.R.  22,  114th  Cong.  §24341  (2015). 

F.  Amendments  to  Highway  and 
Nonroad  Test  Procedures  and 
Certification  Requirements 

(1)  Testing  With  Aftertreatment  Devices 
Involving  Infrequent  Regeneration 

Manufacturers  generally  rely  on 
selective  catalytic  reaction  and  diesel 
particulate  filters  to  meet  EPA’s 
emission  standards  for  highway  and 
nonroad  compression  -  ignitionengines. 
These  emission  control  devices 
typically  involve  infrequent 
regeneration,  which  can  have  a 
significant  effect  on  emission  rates.  EPA 
has  addressed  that  for  each  engine  type 
by  provisions  for  infrequent 
regeneration  factors;  this  is  a  calculation 
methodology  that  allows  manufacturers 
to  incorporate  the  effect  of  infrequent 
regeneration  into  reported  emission 
values  whether  or  not  that  regeneration 
occurs  during  an  emission  test.  EPA 
adopted  separate  provisions  for 
highway,  locomotive,  marine,  and  land- 
based  nonroad  compression -ignition 
engines.  As  proposed,  EPA  is 
harmonizing  the  common  elements  of 
these  procedures  in  40  CFR  part  1065, 
and  adding  clarifying  specifications  in 
each  of  the  standard -set  ting  parts  for 
sector -spec if icprovisions.  Commenters 
generally  supported  this  revision.  See 


Section  II  for  a  discussion  of  how  IRAFs 
will  apply  for  GHGs  in  Phase  2. 

(2)  Mapping  for  Constant -SpeedEngines 
Under  40  CFR  Part  1065 

EPA  is  revising  40  CFR  1065.510  as  it 
applies  to  the  two- pointmapping 
method  for  certain  constant -speed 
engines.  The  regulations  previously 
cited  a  performance  parameter  in  ISO 
8528-5  that  does  not  apply  for  the 
design  of  these  engines. 

It  is  common  practice  for  engines  that 
produce  electric  power  to  use  an 
isochronous  governor  for  stand  -alone 
generator  sets.  I  n  some  paral  lei 
operations  of  multiple  generator  sets, 
droop  is  added  as  a  method  for  load 
sharing.  The  amount  of  droop  can  be 
tuned  by  the  generator  set  manufacturer 
or  the  site  system  integrator.  Such 
engines  are  commonly  tested  on  an 
engine  dynamometer  with  the 
isochronous  governor. 

Mapping  with  just  two  points  works 
well  for  the  case  of  0  percent  droop  (/.e., 
isochronous  governor).  For  this  case,  a 
persistent  speed  error  is  forced  on  the 
engine  governor  on  the  second  point 
and  this  will  cause  the  governor  to  wind 
up  to  its  maximum  command.  The 
second  point  is  effectively  operating  on 
the  torque  curve  instead  of  the 
isochronous  governor.  So,  the  second 
point  captures  the  full  fueling  torque 
(plus  a  small  amount  due  to  any  rising 
torque  curve).  This  measured  torque  is 
used  as  the  maximum  test  torque  for 
computing  the  emission  test  points. 
Since  there  is  no  designed -indroop, 
some  target  amount  of  speed  error  is 
needed  for  the  second  point.  The 
regulation  at  40  CFR  1065.510(d)(5)(iii) 
has  a  default  target  speed  on  the  second 
point  of  97.5  percent  of  the  no-  load 
speed  measured  on  the  first  point.  This 
results  in  a  persistent  speed  error  of  2.5 
percent  of  the  no  -  loadspeed.  For  an 
1800  rpm  no- loadspeed,  this  gives  a 
target  speed  of  1 755  rpm  and  a  45  rpm 
speed  error  on  an  isochronous  governor. 

I f  the  engi ne  has  a  torque  rise  of  20 
percent  from  1800  to  1200  rpm  (0.0333 
percent  torque  rise  per  rpm),  this 45 
rpm  error  will  cause  a  1 .5  percent -of - 
point  error  in  the  determination  of  the 
intended  maximum  test  torque.  This 
error  is  larger  than  desired  for  this  type 
of  testing.  Fortunately,  engines  and  test 
cells  have  sufficient  speed  resolution  to 
select  a  lower  speed  error,  which 
reduces  this  error  in  maximum  test 
torque.  In  practice,  testing  with  a  speed 
error  at  or  below  0.5  percent  is  more 
than  adequate  to  cause  the  isochronous 
governor  to  wind  up  to  maximum 
fuel  i ng.  Usi ng  a  target  speed  of  99.5 
percent  on  the  second  point  gives  a 
target  speed  of  1791  rpm  for  an  1800 
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rpm  no  -  loadspeed  and  reduces  the  error 
on  the  maximum  test  torque  to  a 
reasonable  0.3  percent  of  point  for  the 
20  percent  torque  rise  case  described 
above. 

For  governors  with  droop,  if  we 
attempt  the  two-pointmethod,  we 
would  have  to  calculate  a  target  speed 
for  the  second  point  based  on  a 
designed  amount  of  droop. 
Unfortunately,  the  actual  governor  may 
not  have  the  same  amount  of  droop  as 
the  design  droop,  which  may  cause 
error  in  the  measured  torque  versus  the 
maximum  test  torque  associated  with  a 
complete  torque  map.  Also,  the  design 
droop  may  be  based  on  a  torque  value 
that  is  different  from  the  intended 
maximum  test  torque.  Thus,  the  two- 
point  method  is  not  sufficient  to  yield 
a  maximum  test  torque  equivalent  to  the 
value  obtained  using  a  multi -pointmap. 
Also  the  allowed  speed  error  on  the 
second  point  is  20  percent  of  the  speed 
droop,  which  allows  an  unacceptably 
large  error  in  the  maximum  test  torque. 

Thus,  for  the  reasons  listed,  we  are 
limiting  the  two-pointmapping  method 
to  any  isochronous  governed  engines, 
not  just  engines  used  to  generate  electric 
power. 

(3)  Calculating  Maximum  and 
Intermediate  Test  Speeds  Under  40  CFR 
Part  1065 

EPA  is  improving  the  method  for 
calculating  maximum  and  intermediate 
test  speeds  by  applying  a  more  robust 
calculation  method.  The  new 
calculation  method  is  consistent  with 
the  methodology  used  to  determine 
maximum  test  torque,  which  we  revised 
in  the  light-dutyTier  3  rulemaking. 
Under  the  previous  regulations,  the 
result  was  a  measured  maximum  test 
torque  at  one  of  the  map  points.  The 
new  calculation  method  involves 
interpolation  to  determine  the  measured 
maximum  test  torque,  yielding  a  more 
representative  maximum  value  for  test 
torque. 

(4)  Excluding  Ethane  From  Measure 
Emissions  for  Gaseous- Fueled 
Compression -IgnitionEngines 

EPA  proposed  to  allow  manufacturers 
to  use  NMOG  measu  remen  ts  to 
demonstrate  compliance  with  NMHC 
standards.  This  was  primarily  intended 
to  address  concerns  about  ethane 
emissions  from  natural  gas  engines 
inappropriately  impacting  compliance 
determinations  when  the  engines  are 
tested  using  fuels  that  have  relatively 
high  ethane  content.  Commenters 
shared  that  the  proposed  approach 
would  not  accomplish  the  intended 
purpose.  Some  commenters  also 
emphasized  that  ethane  is  a 


hydrocarbon  and  an  organic  compound 
that  has  a  low  ozone  reactivity  (/.e., 
ethane  emissions  do  little  to  contribute 
to  ozone),  and  that  ethane  emissions  are 
hard  to  remove  with  a  catalytic 
converter.  We  are  finalizing  a  more 
direct  approach  in  which  engines 
designed  to  operate  on  gaseous  fuels  are 
subject  to  hydrocarbon  standards  in  the 
form  of  nonmethane- nonethane 
hydrocarbons.  This  approach  applies  for 
all  the  different  sectors  of  mobile 
compression  -  ignitionengines — heavy  - 
duty  highway,  land -based  non  road, 
marine,  and  locomotive.  Excluding 
ethane  from  hydrocarbon  measurements 
requires  additional  test  specifications  as 
noted  in  the  following  section. 

We  are  adopting  an  alternative 
provision  that  involves  reduced  test 
burden  by  selecting  a  low-ethanetest 
fuel.  In  particular,  EPA  or 
manufacturers  performing 
measurements  with  a  test  fuel 
containing  1.0  percent  ethane  or  less 
may  measure  an  engine’s  NMHC 
emissions  and  multiple  this  value  by 
0.95  to  determine  its  nonmethane- 
nonethane  hydrocarbon  emissions, 
without  separately  measuring  ethane  in 
the  exhaust. 

(5)  Additional  Test  Procedure 
Amendments 

EPA  is  adopting  the  following 
additional  changes  to  test  procedures  in 
40  CFR  part  1065  and  part  1066: 

•  §1065.202:  Revised  to  prevent 
specific  data  collection  errors  known  as 
aliasing.  More  specifically,  the  revision 
will  ensu re  that  al  iasi  ng  of  data 
collection  signal  due  to  filtering  or 
sampling  rate  does  not  happen.  We 
believe  that  all  labs  are  currently 
preventing  aliasing,  but  this  should  be 
described  in  the  regulations. 

•  §1065.266:  This  new  section  allows 
the  use  of  an  FTIR  for  determination  of 
NMHC  or  NMNEHC  from  engines  fueled 
solely  on  LPG  or  natural  gas.  The 
measurement  of  methane  and  ethane  is 
also  allowed  for  engine  fueled  with  LPG 
or  natural  gas,  in  combination  with  a 
liquid  fuel,  for  determination  of  NMHC 
or  NMNEHC  when  subtracting  methane 
and/or  ethane  from  a  FID  -derivedTHC 
value.  The  intent  of  the  NMNEHC 
provision  is  to  allow  the  subtraction  of 
ethane  from  THC  in  cases  where  the 
certification  fuel  available  to  the  testing 
lab  is  high  in  ethane  content. 

•  §1065.275:  ASTM  D6348  was 
added  as  a  reference  method  for 
interpretation  of  spectra  for  N20 
determination  by  FTIR. 

•  §1065.340  and  1065.341:  These 
sections  contain  a  collection  of  editorial 
corrections  pertaining  to  CVSs  intended 


to  improve  the  understanding  of  the 
calibration  and  verification  procedures. 

•  §1065.366:  This  new  section 
provides  interference  verification 
procedures  for  FTIR  hydrocarbon 
analyzersallowed  under  §1065.266. 

•  §1065.640  and  1065.642:  These 
sections  contain  a  collection  of  editorial 
corrections  pertaining  to  CVSs  intended 
to  improve  the  understanding  of  the 
calculation  procedures. 

•  §1065.655:  Revised  to  separate  out 
carbon  mass  fraction  of  fuel  and  fuel 
composition  determinations  into 
separate  sections  to  improve  readability. 
This  section  was  also  revised  to  include 
any  fluids  injected  into  the  exhaust  in 
the  determination  of  the  carbon  mass 
fraction  of  fuel.  This  ensures  that  all 
fluids  in  the  exhaust  are  accounted  for. 
Provisions  were  also  added  to  address 
how  to  determine  properties  when 
multiple  fuel  streams  (e.g.,  gaseous  and 
liquid) are  used. 

•  §1065.1001:  Added  a  definition  for 
diesel  exhaust  fluid. 

•  §1066.110:  Revised  to  allow  a 
shortening  of  the  tailpipe  for  connection 
to  the  CVS  and  to  simultaneously 
conduct  PM  background  sampling  with 
propane  recovery  checks.  This  section 
was  also  revised  to  change  the  limit  on 
filter  face  velocity  from  100  cm/s  to  140 
cm/s.  The  purpose  of  this  is  to  increase 
filter  mass  loading.  This  change  is  based 
on  results  obtained  from  the  CRC  E-99 
Phase  1  test  program,  which  showed 
that  there  was  no  loss  of  semi -volatile 
PM  at  this  higher  filter  face  velocity. 
Higher  filter  mass  loadings  will  help  to 
reduce  uncertainty  and  lessen  the 
impact  of  background  variability  on  the 
final  PM  emission  value. 

•  §1066.210:  Revise  the 
dynamometer  force  equation  to 
incorporate  grade,  consistent  with  the 
coastdown  procedures  we  are  adopting 
for  heavy -duty vehicles.  For  operation  at 
a  level  grade,  the  additional  parameters 
cancel  out  of  the  calculation. 

•  §1066.605:  Adding  an  equation  to 
the  regulations  to  spell  out  how  to 
calculate  emission  rates  in  grams  per 
mile.  This  calculation  is  generally 
assumed,  but  we  want  to  include  the 
equation  to  remove  any  uncertainty 
about  calculating  emission  rates  from 
mass  emission  measurements  and 
driving  distance.  We  also  added 
equations  to  vary  sample  extraction 
ratio  instead  of  changing  flow  over  the 
filter  when  performing  single  filter  per 
test  sampling  for  PM  measurement. 

•  §1066.815:  Create  an  exception  to 
the  maximum  value  for  overall 
residence  time  for  PM  sampling 
methods  that  involve  collecting  samples 
for  combined  bags  over  a  duty  cycle. 
This  is  needed  to  accommodate  the 
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reduced  sample  flow  rates  associated 
with  these  procedures.  We  also  added 
provisions  to  vary  sample  extraction 
ratio  instead  of  changing  flow  over  the 
filter  when  performing  single  filter  per 
test  sampling  for  PM  measurement. 

G.  Amendments  Related  to  Locomotives 
in  40  CFR  Part  1033 

EPA’s  emission  standards  and 
certification  requirements  for 
locomotives  and  locomotive  engines 
under  the  Clean  Air  Act  are  identified 
in  40  CFR  part  1033. 

EPA  is  revising  the  engine  mapping 
provisions  in  40  CFR  part  1033  for 
locomotive  testing  to  denote  that 
manufacturers  do  not  have  to  meet  the 
cycle  limit  values  in  40  CFR  1065.514 
when  testing  complete  locomotives. 
Also,  for  engine  testing  with  a 
dynamometer,  while  the  validation 
criteria  of  CFR  1065.514  apply,  EPA  is 
allowing  manufacturers  the  option  to 
check  validation  using  manufacturer  - 
declared  values  for  maximum  torque, 
power,  and  speed.  This  option  will 
allow  them  to  omit  engine  mapping 
under  40  CFR  1065.510,  which  is 
already  not  required.  These  provisions 
reduce  test  burden  and  cost  for  the 
manufacturer,  while  preserving  the 
integrity  of  the  certification 
requirements. 

EPA  is  also  adopting  text  that 
describes  the  alternate  ramped -model 
cycle  provisions  in  40  CFR  part  1033  as 
some  of  the  notch  setting  and  durations 
are  inconsistent  with  the  description  of 
the  duty  cycle  in  Table  1  of  40  CFR 
1033.520.  EPA  has  determined  that  the 
table  is  correct  as  published  and  the 
error  lies  in  the  text  describing  how  to 
carry  out  the  ramped -modal test. 

We  are  also  clarifying  that 
locomotives  operating  on  a  combination 
of  diesel  fuel  and  gaseous  fuel  are 
subject  to  N  M  HC  standards  (or 
NMNEHC  standards),  which  is  the  same 
as  if  the  locomotives  operated  only  on 
gaseous  fuel.  With  respect  to  in-use 
fuels,  we  are  adopting  a  clarification  in 
40  CFR  1033.815  regarding  allowable 
fuels  for  certain  Tier  4  and  later 
locomotives.  Specifically,  we  note  that 
locomotives  certified  on  ultra- lowsu If ur 
diesel  fuel,  but  that  do  not  include 
sulfur -sensitiveemission  controls,  may 
use  low  sulfur  diesel  fuel  instead  of 
ultra- lowsulfur  diesel  fuel,  consistent 
with  good  engineering  judgment.  For 
example,  an  obvious  case  where  this 
would  be  appropriate  (but  not  the  only 
possible  case),  is  if  a  railroad  had 
emission  data  showing  the  locomotive 
still  met  the  applicable  standards/FELs 
while  operating  on  the  higher  sulfur 
fuel. 


We  also  requested  comment  on 
whether  EPA  should  consider  notch - 
specific  engine/alternator  efficiencies  to 
be  confidential  business  information. 
However  commenters  did  not  support 
making  this  change  in  the  regulations. 

We  requested  comment  on  extending 
the  provisions  of  40  CFR  1 033.1 01  (i ) 
involving  a  less  stringent  CO  standard 
in  combination  with  a  more  stringent 
PM  standard  to  Tier  4  locomotives.  The 
existing  provisions  were  developed  to 
provide  a  compliance  path  for  natural 
gas  locomotives  that  reflected  both  the 
technological  capabilities  of  natural  gas 
locomotives  and  the  relative 
environmental  significance  of  CO  and 
PM  emissions.  This  provision  was  not 
applied  to  Tier  4  locomotives,  because 
the  appl icable  Tier  4  p.m.  standard  is 
already  very  low  (0.03  g/hp-hr).Engine 
manufacturers  commented  in  favor  of 
adopting  alternate  standards  for  Tier  3 
and  Tier  4  locomotives.  We  are 
extending  the  alternate  10.0  g/bhp-hr 
CO  standard  to  Tier  3  and  Tier  4 
locomotives;  manufacturers  would 
qualify  for  the  less  stringent  CO 
standard  by  meeting  a  PM  standard  of 
0.01  g/bhp-hr. 

EPA  is  making  numerous  additional 
changes  across  40  CFR  part  1 033  to 
correct  errors,  to  add  clarification,  and 
to  make  adjustments  based  on  lessons 
learned  from  implementing  these 
regulatory  provisions.  This  includes  the 
following  changes: 

•  §§1033.30,  1033.730,  and  1033.925: 
Consolidate  information -collection 
provisions  into  a  single  section. 

•  §1033.101:  Allow  manufacturers  to 
certify  Tier  4  and  later  locomotives 
using  Low  Sulfur  Diesel  fuel  instead  of 
Ultra- LowSulfur  Diesel  fuel. 
Manufacturers  may  wish  to  do  this  to 
show  that  their  locomotives  do  not 

i  nc  I  ude  su  If  u  r  -  sensi  ti  vetech  nology . 

•  §1033.120:  Reduce  extended - 
warranty  requirements  to  warranties 
that  are  actually  provided  to  customers, 
rather  than  to  any  published  warranties 
that  are  offered.  The  principle  is  that  the 
emission -related warranty  should  not  be 
less  effective  for  emission -related  items 
than  for  items  that  are  not  emission - 
related. 

•  §1033.150:  Correct  the  URL 
associated  with  price  index  information 
for  calculating  current  costs. 

•  §1033.201:  Clarify  that 
manufacturers  may  amend  their 
application  for  certification  after  the  end 
of  the  model  year  in  certain 
circumstances,  but  they  may  not 
produce  locomotives  for  a  given  model 
year  after  December  31  of  the  named 
year. 

•  §1033.201:  Establish  that 
manufacturers  may  deliver  to  EPA  for 


testing  a  locomotive/engine  that  is 
identical  to  the  test  locomotive/engine 
used  for  certification.  This  may  be 
necessary  if  the  test  locomotive/engine 
has  accumulated  too  many  hours,  or  if 
it  is  unavailable  for  any  reason. 

•  §1033.235:  Add  an  explicit 
allowance  for  carryover  engine  families 
to  include  the  same  kind  of  within- 
family  running  changes  that  are 
currently  allowed  over  the  course  of  a 
model  year.  The  original  text  may  have 
been  understood  to  require  that  such 
running  changes  be  made  separate  from 
certifying  the  engine  family  for  the  new 
model  year. 

•  §§1033.235,  1033.245,  and 
1033.601:  Describe  how  to  demonstrate 
compliance  with  dual-fueland  flexible- 
fuel  locomotives.  This  generally 
involves  testing  with  each  separate  fuel, 
or  with  a  worst -casefuel  blend. 

•  §1033.245:  Add  instructions  for 
calculating  deterioration  factors  for 
sawtooth  deterioration  patterns,  such  as 
might  be  expected  for  periodic 
maintenance,  such  as  cleaning  or 
replacing  diesel  particulate  filters. 

•  §1033.250:  Remove  references  to 
routine  and  standard  tests,  and  remove 
the  shorter  recordkeeping  requirement 
for  routine  data  (or  data  from  routine 
tests).  All  test  records  must  be  kept  for 
eight  years.  With  electronic  recording  of 
test  data,  there  should  be  no  advantage 
to  keeping  the  shorter  recordkeeping 
requirement  for  a  subset  of  test  data. 

EPA  also  notes  that  the  eight -year 
period  restarts  with  certification  fora 
new  model  year  if  the  manufacturer 
uses  carryover  data. 

•  §1033.255:  Clarify  that  rendering 
information  false  or  incomplete  after 
submitting  it  is  the  same  as  submitting 
false  or  incomplete  information.  For 
example,  if  there  is  a  change  to  any 
corporate  information  or  engine 
parameters  described  in  the 
manufacturer’s  application  for 
certification,  the  manufacturer  must 
amend  the  application  to  include  the 
new  information. 

•  §1033.255:  Clarify  that  voiding 
certificates  for  a  recordkeeping  or 
reporting  violation  would  be  limited  to 
certificates  that  relate  to  the  particular 
recordkeeping  or  reporting  failure. 

•  §1033.501:  Clarify  how  testing 
requirements  apply  differently  for 
locomotive  engines  and  for  complete 
locomotives. 

•  §1033.501:  Add  paragraph  (a)(4)  to 
remove  proportionality  verification  for 
discrete- mod etests  if  a  single  batch  fuel 
measurement  is  used  to  determine  raw 
exhaust  flow  rate.  This  verification 
involves  statistical  assessment  that  is 
not  valid  for  the  single  data  point. 
Requiring  manufacturers  instead  to 
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simply  ensure  constant  sample  flow 
should  adequately  address  the  concern, 

•  §1033.515:  Provide  the  option  to 
carry  out  smoke  testing  separate  from 
criteria  pollutant  measurement  with  a 
reduced  time- in-notctof  3  minutes. 

This  change  reestablishes  a  provision 
that  was  previously  allowed  in  40  CFR 
92.124(f). 

•  §§1033.515  and  1033.520:  Update 
terminology  by  referring  to  “test 
intervals”  instead  of  “phases.”  This 
allows  us  to  be  consistent  with 
terminology  used  in  40  CFR  part  1065. 

•  §1033.520:  Correct  the  example 
given  to  describe  the  testing  transition 
after  the  second  test  interval. 

•  §§1033.701  and  1033.730:  Describe 
the  process  for  retiring  emission  credits. 
This  may  be  referred  to  as  donating 
credits  to  the  environment. 

•  §1033.710:  Clarify  that  it  is  not 
permissible  to  show  a  proper  balance  of 
credits  for  a  given  model  by  using 
emission  credits  from  a  future  model 
year. 

•  §1033.730:  Clarify  terminology  for 
ABT  reports. 

•  §1033.815:  Add  consideration  of 
periodic  locomotive  inspections  in  184- 
day  intervals. 

•  §1033.901:  Updatethecontact 
information  for  the  Designated 
Compliance  Officer. 

•  §1033.915:  Migrate  provisions 
related  to  confidential  information  to  40 
CFR  part  1068. 

We  proposed  to  disallow  amending 
certified  configurations  after  the  end  of 
the  model  year.  However,  manufacturers 
shared  in  their  comments  that  this 
would  change  the  field  -fixpolicy  that 
has  long  since  allowed  for  making  such 
changes.  We  have  retracted  the 
proposed  change  and  replaced  it  with  a 
new  paragraph  that  describes  how 
manufacturers  may  amend  the 
application  for  certification  during  and 
after  the  model  year,  consistent  with  the 
current  policy  regarding  field  fixes. 

H.  Amendments  Related  to  Nonroad 
Diesel  Engines  in  40  CFR  Part  1039 

EPA  is  adopting  two  changes  to  40 
CFR  1 039.5  to  clarify  the  scope  and 
applicability  of  standards  under  40  CFR 
part  1039.  First,  EPA  is  stating  that 
engines  using  the  provisions  of  40  CFR 
1033.625  for  non -locomotive-specific 
engines  remain  subject  to  certification 
requirements  as  nonroad  diesel  engines 
under  40  CFR  part  1039.  Such  engines 
will  need  to  be  certified  as  both 
locomotive  engines  and  as  non  road 
diesel  engines.  Second,  EPA  is  revising 
the  statement  about  how  manufacturers 
may  certify  under  40  CFR  part  1051  for 
engines  installed  in  recreational 
vehicles  (such  as  all -terrain vehicles  or 


snowmobiles).  EPA  is  removing  text  that 
might  be  interpreted  to  mean  that  there 
are  circumstances  in  which  certification 
under  neither  part  is  required.  The 
proper  understanding  of  EPA’s  policy  in 
that  regard  is  that  certification  under 
one  part  is  a  necessary  condition  for 
being  exempted  from  the  other  part. 

in  2008,  EPA  adopted  a  requirement 
in  40  CFR  part  1042  for  manufacturers 
to  design  marine  diesel  engines  using 
selective  catalytic  reduction  with  basic 
diagnostic  functions  to  ensure  that  these 
systems  were  working  as  intended  (73 
FR  37096,  June  30,  2008).  EPA  is 
applying  those  same  diagnostic  control 
requirements  to  non  road  diesel  engines 
regulated  under  40  CFR  part  1039.  This 
addresses  the  same  fundamental 
concern  that  engines  will  not  be 
controlling  emissions  consistent  with 
the  certified  configuration  if  the  engine 
is  lacking  the  appropriate  quantity  and 
quality  of  reductant.  While  some  lead 
time  is  needed  to  make  the  necessary 
modifications,  we  believe  it  will  be 
straightforward  to  apply  the  same 
designs  from  marine  diesel  engines  to 
land-basednonroad  diesel  engines.  EPA 
is  accordingly  requiring  that 
manufacturers  meet  the  new  diagnostic 
specificationsstarting  with  model  year 
2018.  These  diagnostic  controls  will  not 
affect  the  current  policy  related  to 
adjustable  parameters  and  inducements 
related  to  selective  catalytic  reduction. 

EPA  is  making  numerous  changes 
across  40  CFR  part  1 039  to  correct 
errors,  to  add  clarification,  and  to  make 
adjustments  based  on  lessons  learned 
from  implementing  these  regulatory 
provisions.  This  includes  the  following 
changes: 

•  §1039.2:  Add  a  clarifying  note  to 
say  that  something  other  than  a 
conventional  “manufacturer”  may  need 
to  certify  engines  that  become  new  after 
being  placed  into  service  (such  as 
engines  converted  from  highway  or 
stationary  use).  This  is  intended  to 
address  a  possible  assumption  that  only 
conventional  manufacturers  can  certify 
engines. 

•  §§1039.30,  1039.730,  and  1039.825: 
Consolidate  information -collection 
provisions  into  a  single  section. 

•  §1039.107:  Remove  the  reference  to 
deterioration  factors  for  evaporative 
emissions,  since  there  are  no 
deterioration  factors  for  demonstrating 
compliance  with  evaporative  emission 
standards. 

•  §1039.104(g):  Correct  the  specified 
FEL  cap  for  an  example  scenario 
illustrating  how  alternate  FEL  caps 
work. 

•  §1039.120:  Reduce  extended - 
warranty  requirements  to  warranties 
that  are  actually  provided  to  the 


consumer,  rather  than  to  any  published 
warranties  that  are  offered.  The 
principle  is  that  the  emission -related 
warranty  should  not  be  less  effective  for 
emission -related items  than  for  items 
that  are  not  emission  -  related. 

•  §1039.125:  Add  crankcase  vent 
filters  to  the  list  of  maintenance  items. 

•  §1039.125:  Allow  for  special 
maintenance  procedures  that  address 
low-useengines.  For  example,  owners 
of  recreational  marine  vessels  may  need 
to  perform  engine  maintenance  after  a 
smaller  number  of  hours  than  would 
otherwise  apply  based  on  the  limited 
engine  operation  over  time. 

•  §1039.125:  Establish  a  minimum 
maintenance  interval  of  1500  hours  for 
DEF  filters.  This  reflects  the  technical 
capabilities  for  filter  durability  and  the 
expected  maintenance  in  the  field. 

•  §1039.125:  Add  fuel -water 
separator  cartridges  as  an  example  of  a 
maintenance  item  that  is  not  emission  - 
related. 

•  §1039.125:  Add  a  clearer  cross 
reference  to  clarify  that  particulate  traps 
are  subject  to  the  same  maintenance 
intervals  that  apply  for  catalysts, 
consistent  with  the  originally  adopted 
maintenance  provisions  for  the  Tier  4 
standards. 

•  §1039.135:  Allow  for  including 
optional  label  content  only  if  this  does 
not  cause  the  manufacturer  to  omit 
other  information  based  on  limited 
availability  of  space  on  the  label,  and 
identify  counterfeit  protection  as  an 
additional  item  that  manufacturers  may 
include  on  the  label.  We  modified  the 
proposed  amendment  in  response  to 
comments  to  allow  for  including 
optional  labeling  content  as  long  as  the 
additional  content  doesn’t  cause  the 
space  limitations  that  prevent  inclusion 
of  other  optional  information. 

•  §1039.201:  Clarify  that 
manufacturers  may  amend  their 
application  for  certification  after  the  end 
of  the  model  year  in  certain 
circumstances,  but  they  may  not 
produce  engines  for  a  given  model  year 
after  December  31  of  the  named  year. 

•  §1039.201:  Establish  that 
manufacturers  may  deliver  to  EPA  for 
testing  an  engine  that  is  identical  to  the 
test  engine  used  for  certification.  This 
may  be  necessary  if  the  test  engine  has 
accumulated  too  many  hours,  or  if  it  is 
unavailable  for  any  reason. 

•  §1039.205:  Replace  the  requirement 
to  submit  data  from  invalid  tests  with  a 
requirement  to  simply  notify  EPA  in  the 
application  for  certification  if  test  was 
invalidated. 

•  §1039.205:  Add  a  requirement  for 
manufacturers  to  include  in  their 
application  for  certification  a 
description  of  their  practice  for 


EPA-1 9-01 26-A-001 473 


ED  001620  00002750-00476 


EPA-HQ-201 8-002121  Production  Set  #2 


73954  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


importing  engines,  if  applicable.  Note 
that  where  a  manufacturers’  engines  are 
imported  through  a  wide  variety  of 
means,  EPA  will  not  require  this 
description  to  be  comprehensive.  In 
such  cases,  a  short  description  of  the 
predominant  practices  will  generally  be 
sufficient.  As  noted  in  comments  from 
the  Truck  and  Engine  Manufacturers 
Association,  engine  manufacturers 
whose  primary  method  of  importing 
eng  i  nes  is  by  sel  I  i  ng  them  to  foreign  - 
based  equipment  manufacturers  for 
eventual  importation  into  the  United 
States  may  simply  state  that  these 
products  may  be  imported  at  the 
discretion  of  the  equipment 
manufacturer.  We  are  also  adding  a 
requirement  for  manufacturers  of 
engines  below  560  kW  to  name  a  test  lab 
in  the  United  States  for  the  possibility 
of  us  requiring  tests  under  a  selective 
enforcement  audit.  We  have  adopted 
these  same  requirements  in  many  of  our 
other  non  road  programs. 

•  §1039.235:  Add  an  explicit 
allowance  for  carryover  engine  families 
to  include  the  same  kind  of  within- 
family  running  changes  that  are 
currently  allowed  over  the  course  of  a 
model  year.  The  original  text  may  have 
been  understood  to  require  that  such 
running  changes  be  made  separate  from 
certifying  the  engine  family  for  the  new 
model  year. 

•  §§1039.235,  1039.240,  and 
1039.601:  Describe  how  to  demonstrate 
compliance  with  dual-fueland  flexible- 
fuel  engines.  This  generally  involves 
testing  with  each  separate  fuel,  or  with 
a  worst-casefuel  blend. 

•  §1039.240:  Add  instructions  for 
calculating  deterioration  factors  for 
sawtooth  deterioration  patterns,  such  as 
might  be  expected  for  periodic 
maintenance,  such  as  cleaning  or 
replacing  diesel  particulate  filters. 

•  §1039.240:  Remove  the  instruction 
related  to  calculating  NMHC  emissions 
from  measured  THC  results,  since  this  is 
addressed  in  40  CFR  part  1065. 

•  §1039.250:  Remove  references  to 
routine  and  standard  tests,  and  remove 
the  shorter  recordkeeping  requirement 
for  routine  data  (or  data  from  routine 
tests).  All  test  records  must  be  kept  for 
eight  years.  With  electronic  recording  of 
test  data,  there  should  be  no  advantage 
to  keeping  the  shorter  recordkeeping 
requirement  for  a  subset  of  test  data. 

EPA  also  notes  that  the  eight -year 
period  restarts  with  certification  fora 
new  model  year  if  the  manufacturer 
uses  carryover  data. 

•  §1039.255:  Clarify  that  rendering 
information  false  or  incomplete  after 
submitting  it  is  the  same  as  submitting 
false  or  incomplete  information.  For 
example,  if  there  is  a  change  to  any 


corporate  information  or  engine 
parameters  described  in  the 
manufacturer’s  application  for 
certification,  the  manufacturer  must 
amend  the  application  to  include  the 
new  information. 

•  §1039.255:  Clarify  that  voiding 
certificates  for  a  recordkeeping  or 
reporting  violation  will  be  limited  to 
certificates  that  relate  to  the  particular 
recordkeeping  or  reporting  failure. 

•  §1039.505:  Correct  the  reference  to 
the  ISO  Cl  duty  cycle  for  engines  below 
19  kW. 

•  §1039.515:  Correct  the  citation  to 
40  CFR  86.1370. 

•  §§1039.605  and  1039.610:  Revise 
the  reporting  requirement  to  require 
detailed  information  about  the  previous 
year,  rather  than  requiring  a  detailed 
projection  for  the  year  ahead.  The 
information  required  in  advance  will  be 
limited  to  a  notification  of  plans  to  use 
the  provisions  of  these  sections. 

•  §1039.640:  Migrate  engine  branding 
to  §1068.45. 

•  §1039.701  1039.730:  Describe  the 
process  for  retiring  emission  credits. 
This  may  be  referred  to  as  donating 
credits  to  the  environment. 

•  §1039.705:  Change  terminology  for 
counting  engines  from  “point  of  first 
retail  sale”  to  “U.S.- direction 
production  volume.”  This  conforms  to 
the  usual  approach  for  calculating 
emission  credits  for  non  road  engines. 

•  §1039.710:  Clarify  that  it  is  not 
permissible  to  show  a  proper  balance  of 
credits  for  a  given  model  by  using 
emission  credits  from  a  future  model 
year. 

•  §1039.730:  Clarify  terminology  for 
ABT  reports. 

•  §1039.740:  Clarify  that  the 
averaging-setprovisions  apply  for 
credits  generated  by  Tier  4  engines,  not 
for  credits  generated  from  engines 
subject  to  earlier  standards  that  are  used 
with  Tier  4  engines. 

•  §1039.801:  Update  the  contact 
information  for  the  Designated 
Compliance  Officer. 

•  §1039.801:  Revise  the  definition  of 
“model  year”  to  clarify  that  the  calendar 
year  relates  to  the  time  that  engines  are 
produced  under  a  certificate  of 
conformity. 

•  §1039.815:  Migrate  provisions 
related  to  confidential  information  to  40 
CFR  part  1068. 

We  proposed  to  disallow  amending 
certified  configurations  after  the  end  of 
the  model  year.  However,  manufacturers 
shared  in  their  comments  that  this 
would  change  the  field -fixpolicy  that 
has  long  since  allowed  for  making  such 
changes.  We  have  retracted  the 
proposed  change  and  replaced  it  with  a 
new  paragraph  that  describes  how 


manufacturers  may  amend  the 
application  for  certification  during  and 
after  the  model  year,  consistent  with  the 
current  policy  regarding  field  fixes. 

We  requested  comment  on  removing 
regulatory  provisions  for  Independent 
Commercial  Importers  from  40  CFR  part 
1039.  These  provisions,  copied  from 
highway  regulations  many  years  ago, 
generally  allow  for  small  businesses  to 
modify  small  numbers  of  uncertified 
products  to  be  in  a  certified 
configuration  using  alternative 
demonstration  procedures,  but  they 
have  not  been  used  for  non  road  engines 
for  at  least  the  last  1 5  years.  We 
consider  these  to  be  obsolete. 

Com  men  ters  supported  removal  of  these 
provisions,  so  we  are  including  this 
change  in  the  final  rule. 

/.  Amendments  Related  to  Marine  Diesel 
Engines  in  40  CFR  Parts  1042  and  1043 

EPA’s  emission  standards  and 
certification  requirements  for  marine 
diesel  engines  under  the  Clean  Air  Act 
are  identified  in  40  CFR  part  1042. 

(1 )  Continuous  NOx  Monitoring  and  On  - 
Off  Controls 

Manufacturers  may  produce  certain 
marine  diesel  engines  with  on-off 
features  that  disable  NOx  controls  when 
the  ship  is  operating  outside  of  a 
designated  Emission  Control  Area  (ECA) 
as  long  as  certain  conditions  are  met 
(§1042.1 15(g)).  This  provision,  which 
applies  to  Category  3  engines  meeting 
EPA  Tier  3  standards,  is  intended  to 
address  the  special  operating  conditions 
posed  by  an  ECA  and  allows  a  ship  that 
operates  in  and  out  of  designated  ECAs 
to  downgrade  engine  NOx  emission 
controls  while  the  ship  is  operating 
outside  of  a  designated  ECA.  This 
provision  also  applies  for  Tier  4  NOx 
standards  for  those  Category  1  and 
Category  2  auxiliary  engines  on 
Category  3  vessels  covered  by 
§1 042.650(d);  this  provision  does  not 
apply  to  any  other  auxiliary  engines  or 
to  any  non  -  Category3  propulsion 
engines.  Engines  with  allowable  on-off 
controls  must  be  certified  to  meet  the 
previous  tier  of  NOx  standards  when  the 
advanced  NOx  control  strategies  are 
disabled. 

Engines  with  on-offNOx  controls  are 
required  to  be  equipped  to  continuously 
monitor  NOx  concentrations  in  the 
exhaust  (§1042.1 10(d)).  EPA  has  been 
asked  to  clarify  what  “continuous” 
means  in  the  context  of  this 
requirement.  Because  the  purpose  of 
this  requirement  is  to  show  that  the 
engine  complies  with  the  NOx  emission 
limits  on  a  continuous  basis,  continuous 
monitoring  must  be  frequent  enough  to 
demonstrate  that  the  NOx  controls  are 
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on  and  are  properly  functioning  from 
the  time  the  ship  enters  the  ECA  until 
it  leaves,  which,  depending  on  the  ECA 
and  the  ship’s  itinerary,  could  be  a 
matter  of  hours  or  days.  Since  many 
manufacturersequip  their  emission 
control  systems  with  NOx  sensors  to 
monitor  and  log  the  performance  of  the 
combined  engine  and  emission  control 
system,  we  are  clarifying  that 
continuous  monitoring  means 
measuring  NOx  emissions  at  least  every 
60  seconds.  EPA  is  also  specifying  that 
a  manufacturer  may  request  approval  of 
an  alternative  measurement  period  if 
that  is  necessary  for  sufficiently 
accurate  measurements.  With  regard  to 
the  functioning  of  continuous  NOx 
monitoring,  the  continuous  emission 
measurement  device  must  be  included 
as  part  of  the  engine  system  for  EPA 
certification.  Continuous  NOx 
monitoring  must  be  engaged  before  the 
ship  enters  an  ECA  and  continue  until 
after  it  exits  the  ECA.  Verification  of 
operation  of  the  system  will  be  included 
in  required  periodic  vessel  surveys  and 
certification  that  cover  nearly  all 
commercial  U.S.  vessels.  Enforcement  is 
expected  to  be  performed  on  a  periodic 
basis  by  appropriate  authorities  when  a 
ship  is  in  port. 

it  should  be  noted  that  the  above 
provisions  with  respect  to  on-off 
controls  and  continuous  emission 
monitoring  do  not  apply  for  the  40  CFR 
part  1042  PM  standards.  Engines 
certified  to  standards  under  40  CFR  part 
1042  must  meet  the  PM  limits  at  all 
times,  except  when  the  operator  has 
applied  for  and  received  permission  to 
disable  Tier  4  PM  controls  while 
operating  outside  the  United  States 
pursuant  to  any  of  the  provisions  of  40 
CFR  1042.650(a)  through  (c). 

(2)  Category  1  and  Category  2  Auxiliary 
Engines  on  Category  3  Vessels 

The  regulation  at  40  CFR  1042.650(d) 
exempts  auxiliary  Category  1  and 
Category  2  engines  installed  on  U.S. -flag 
Category  3  vessels  from  the  part  1042 
standards  if  those  auxiliary  engines 
meet  certain  conditions.  This  provision 
is  intended  to  facilitate  compliance  with 
MARPOL  Annex  VI  by  certain  qualified 
Category  3  vessels  engaged  in 
international  trade  and  to  simplify 
compliance  demonstrations  while  those 
vessels  are  operating  in  foreign  ports 
and  foreign  waters.  EPA  is  adopting  two 
revisions  to  make  clear  that  the  engines 
on  the  Category  3  vessel  must  remain  in 
compliance  with  Annex  VI,  and  EPA  is 
adding  clarifying  language  relating  to 
engines  with  a  power  output  of  130  kW 
or  less. 

First,  EPA  is  revising  the  regulations 
to  clarify  that  the  urea  reporting 


requirements  in  §1042.660(b)  (which 
requires  an  owner  or  operator  of  any 
vessel  equipped  with  SCR  to  report  to 
EPA  within  30  days  of  any  operation  of 
such  vessel  without  the  appropriate 
reductant)  also  apply  to  Category  1  and 
Category  2  auxiliary  engines  on 
Category  3  vessels  that  are  covered  by 
§1042.650(d).  This  will  extend  the  urea 
reporting  requirements  to  engines 
between  130  and  600  kW  if  they  rely  on 
SCR  to  meet  the  Annex  VI  Tier  III  NOx 
limits.  Engines  covered  by  §1042.650(d) 
are  subject  to  emission  standards  and 
testing  requirements  under  MARPOL 
Annex  VI  and  the  NOx  Technical  Code. 

Second,  EPA  is  revising  40  CFR 
1042.650(d)  to  clarify  that,  while  these 
Category  1  and  Category  2  auxiliary 
engines  may  be  designed  with  on-off 
NOx  controls,  Annex  VI  requires  that 
the  engines  have  an  El  APP  certificate 
demonstrating  compliance  with  the 
applicable  NOx  standards  of  Annex  VI. 
This  includes  certification  to 
demonstrate  compliance  with  I  MO  Tier 

I I  N Ox  standards  anytime  the  I  MO  Tier 

III  NOx  configuration  is  disabled. 

EPA  has  become  aware  that  there  is 

some  uncertainty  about  how  the  scope 
of  EPA’s  implementation  of  Annex  VI 
through  40  CFR  part  1043  relates  to 
engines  with  a  power  output  of  130  kW 
or  less.  The  existing  regulations  at 
§1043.30  state  that  an  El  APP  certificate 
is  required  for  engines  with  a  power 
output  above  130  kW,  but  the  standards 
described  in  §1043.60  might  be 
interpreted  to  apply  to  engines  of  all 
sizes.  EPA  did  not  intend  to  appear  to 
create  additional  requirements  or 
authority  under  40  CFR  part  1043  that 
is  not  contained  in  Annex  VI  or  its 
implementing  legislation  (the  Act  to 
Prevent  Pollution  from  Ships).  EPA  is 
therefore  adding  clarifying  language  to 
§1043.60,  consistent  with  Regulation  13 
of  Annex  VI  and  APPS,  to  indicate  that 
the  international  NOx  limits  do  not 
apply  to  engines  with  a  power  output  of 
130  kW  or  less.  Note  that  EPA  therefore 
may  not  issue  El  APP  certificates  for 
engines  with  a  power  output  of  130  kW 
or  less  even  if  manufacturers  request  it; 
this  also  means  that  such  auxiliary 
engines  are  not  eligible  for  an 
exemption  under  §1 042.650(d). 

(3)  Natural  Gas  Marine  Engines 

EPA  is  also  expanding  provisions  that 
apply  for  marine  engines  designed  to 
operate  on  both  diesel  fuel  and  natural 
gas.  Test  requirements  apply  separately 
for  each  “fuel  type.”  EPA  generally 
considers  an  engine  with  a  single 
calibration  strategy  that  combines  an 
initial  pilot  injection  of  diesel  fuel  to 
burn  natural  gas  to  be  a  single  fuel  type. 
This  applies  even  if  the  natural  gas 


portion  must  be  substantially  reduced  or 
eliminated  to  maintain  proper  engine 
operation  at  light- loadconditions.  if  the 
engine  has  a  different  calibration 
allowing  it  to  run  only  on  diesel  fuel,  or 
on  continuous  mixtures  of  diesel  fuel 
and  natural  gas,  we  would  consider  it  to 
be  a  dual-fuelengine  or  a  flexible-fuel 
engine,  respectively.  These  terms  are 
used  consistently  across  EPA  programs 
for  highway  and  nonroad  applications. 
There  is  an  effort  underway  to  revise  the 
definition  of  “dual-fuerin  MARPOL 
Annex  VI,  which  may  be  different  than 
EPA ’s  definition,  it  should  be  noted  that 
the  40  CFR  part  1042  certification 
testing  requirement  differs  from  that 
specified  in  MARPOL  Annex  VI  and  the 
NOx  Technical  Code.  While  the 
international  protocol  involves  testing 
only  on  the  engine  calibration  with  the 
greatest  degree  of  diesel  fuel,  EPA 
certification  requires  manufacturers  to 
perform  testing  on  each  separate  fuel 
type.  This  would  involve  one  set  of  tests 
with  natural  gas  (with  or  without  a 
diesel  pilot  fuel,  as  appropriate),  and  an 
additional  set  of  tests  with  diesel  fuel 
alone.  This  has  been  required  since  we 
first  adopted  standards,  and  this  is  the 
same  policy  that  applies  across  all  our 
emission  control  programs.  EPA  is  also 
including  amended  regulatory  language 
to  more  carefully  describe  these  testing 
requirements,  and  to  specify  how  this 
applies  differently  for  dual-fueland 
fiexibie-fuelengines. 

(4)  Additional  Marine  Diesel 
Amendments 

EPA  is  making  numerous  changes 
across  40  CFR  part  1042  to  correct 
errors,  to  add  clarification,  and  to  make 
adjustments  based  on  lessons  learned 
from  implementing  these  regulatory 
provisions.  This  includes  the  following 
changes: 

•  §1042.1:  Correct  the  tabulated 
applicability  date  for  engines  with  per- 
cylinder  displacement  between  7  and  15 
liters;  this  should  refer  to  engines  “at  or 
above”  7  liters,  rather  than  “above  7 
liters.” 

•  §1042.1:  Replace  an  incorrect 
reference  to  40  CFR  part  89  with  a 
reference  to  40  CFR  part  94  for  marine 
engines  above  37  kW. 

•  §1042.2:  Add  a  clarifying  note  to 
say  that  something  other  than  a 
conventional  “manufacturer”  may  need 
to  certify  engines  that  become  new  after 
being  placed  into  service  (such  as 
engines  converted  from  highway  or 
stationary  use).  This  is  intended  to 
address  a  possible  assumption  that  only 
conventional  manufacturers  can  certify 
engines. 
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•  §§1042.30,  1042.730,  and  1042.825: 
Consolidate  information -collection 
provisions  into  a  single  section. 

•  §1042.101:  Revise  the  text  to  more 
carefully  identify  engine  subcategories 
and  better  describe  the  transition 
between  Tier  3  and  Tier  4  standards. 
These  changes  are  intended  to  clarify 
which  standards  apply  and  are  not 
intended  to  change  the  emission 
standards  for  any  particular  size  or  type 
of  engine. 

•  §1042.101  and  Appendix  111:  More 
precisely  define  applicability  of  specific 
NTE  standards  for  different  types  of 
engines  and  pollutants;  correct  formulas 
defining  NTE  zones  and  subzones;  and 
add  clarifying  information  to  identify 
subzone  points  that  could  otherwise  be 
derived  from  existing  formulas.  None  of 
these  changes  are  intended  to  change 
the  standards,  test  procedures,  or  other 
policies  for  implementing  the  NTE 
standards. 

•  §1042.101:  Clarify  the  FEL  caps  for 
certain  engines  above  3700  kW. 

•  §1042.101:  Add  a  specification  to 
define  “continuous  monitor”  for 
parameters  requiring  repeated  discrete 
measurements,  as  described  above.  The 
rule  also  includes  further  clarification 
on  the  relationship  between  on-offNOx 
controls  and  engine  diagnostic  systems. 

•  §1042.110:  Remove  the 
requirement  to  notify  operators 
regarding  an  unsafe  operating  condition, 
since  we  can  more  generally  rely  on  the 
broader  provision  in  §1042.115  that 
prohibits  manufacturers  from 
incorporating  design  strategies  that 
introduce  an  unreasonable  safety  risk 
during  engine  operation. 

•  §1042.110:  Clarify  that  using  a  NOx 
sensor  as  an  alternative  to  monitoring 
DEF  concentration  applies  only  if  the 
system  includes  an  alert  to  inform 
operators  when  DEF  quality  is 
inadequate.  This  makes  explicit  what 
we  believe  should  have  already  been 
understood  from  the  requirement  as 
originally  drafted. 

•  §1042.120:  Reduce  extended  - 
warranty  requirements  to  warranties 
that  are  actually  provided  to  the 
consumer,  rather  than  to  any  published 
warranties  that  are  offered.  The 
principle  is  that  the  emission -related 
warranty  should  not  be  less  effective  for 
emission -related  items  than  for  items 
that  are  not  emission -related. 

•  §1042.125:  Add  crankcase  vent 
filters  to  the  list  of  maintenance  items. 

•  §1042.125:  Allow  for  special 
maintenance  procedures  that  address 
low-useengines.  For  example,  owners 
of  recreational  marine  vessels  may  need 
to  perform  engine  maintenance  after  a 
smaller  number  of  hours  than  would 


otherwise  apply  based  on  the  limited 
engine  operation  over  time. 

•  §1042.125:  Establish  a  minimum 
maintenance  interval  of  1500  hours  for 
DEF  filters.  This  reflects  the  technical 
capabilities  for  filter  durability  and  the 
expected  maintenance  in  the  field. 

•  §1042.135:  Clarify  that  U LSD 
labeling  is  required  only  for  engines  that 
usesulfur-sensitivetechnology.  If  an 
engine  can  meet  applicable  emission 
standards  without  depending  on  the  use 
of  U LSD,  the  manufacturer  should  not 
be  required  to  state  on  the  engine  that 
ULSD  is  required. 

•  §1042.135:  Allow  for  including 
optional  label  content  only  if  this  does 
not  cause  the  manufacturer  to  omit 
other  information  based  on  limited 
availability  of  space  on  the  label.  We 
modified  the  proposed  amendment  in 
response  to  comments  to  allow  for 
including  optional  labeling  content  as 
long  as  the  additional  content  doesn’t 
cause  the  space  limitations  that  prevent 
inclusion  of  other  optional  information. 

•  §1042.201:  Clarify  that 
manufacturers  may  amend  their 
application  for  certification  after  the  end 
of  the  model  year  in  certain 
circumstances,  but  they  may  not 
produce  engines  fora  given  model  year 
after  December  31  of  the  named  year. 

•  §1042.201:  Establish  that 
manufacturers  may  deliver  to  EPA  for 
testing  an  engine  that  is  identical  to  the 
test  engine  used  for  certification.  This 
may  be  necessary  if  the  test  engine  has 
accumulated  too  many  hours,  or  if  it  is 
unavailable  for  any  reason. 

•  §§1042.205  and  1042.840:  Replace 
the  requirement  to  submit  data  from 
invalid  tests  with  a  requirement  to 
simply  notify  EPA  in  the  application  for 
certification  if  test  was  invalidated. 

•  §1042.235:  Add  an  explicit 
allowance  for  carryover  engine  families 
to  include  the  same  kind  of  within- 
family  running  changes  that  are 
currently  allowed  over  the  course  of  a 
model  year.  The  original  text  may  have 
been  understood  to  require  that  such 
running  changes  be  made  separate  from 
certifying  the  engine  family  for  the  new 
model  year. 

•  §§1042.235,  1042.240,  and 
1042.601:  Describe  how  to  demonstrate 
compliance  with  dual-fueland  flexible- 
fuel  engines.  This  generally  involves 
testing  with  each  separate  fuel,  or  with 
a  worst -casefuel  blend. 

•  §1042.240:  Add  instructions  for 
calculating  deterioration  factors  for 
sawtooth  deterioration  patterns,  such  as 
might  be  expected  for  periodic 
maintenance,  such  as  cleaning  or 
replacing  diesel  particulate  filters. 

•  §1042.250:  Remove  references  to 
routine  and  standard  tests,  and  remove 


the  shorter  recordkeeping  requirement 
for  routine  data  (or  data  from  routine 
tests).  All  test  records  must  be  kept  for 
eight  years.  With  electronic  recording  of 
test  data,  there  should  be  no  advantage 
to  keeping  the  shorter  recordkeeping 
requirement  for  a  subset  of  test  data. 

EPA  also  notes  that  the  eight -year 
period  restarts  with  certification  fora 
new  model  year  if  the  manufacturer 
uses  carryover  data. 

•  §1042.255:  Clarify  that  rendering 
information  false  or  incomplete  after 
submitting  it  is  the  same  as  submitting 
false  or  incomplete  information.  For 
example,  if  there  is  a  change  to  any 
corporate  information  or  engine 
parameters  described  in  the 
manufacturer’s  application  for 
certification,  the  manufacturer  must 
amend  the  application  to  include  the 
new  information. 

•  §1042.255:  Clarify  that  voiding 
certificates  for  a  recordkeeping  or 
reporting  violation  will  be  limited  to 
certificates  that  relate  to  the  particular 
recordkeeping  or  reporting  failure. 

•  §1042.301:  Clarify  that  the 
requirements  to  test  production  engines 
does  not  apply  for  engines  that  become 
new  and  subject  to  emission  standards 
as  remanufactured  engines. 

•  §1042.302:  Clarify  that 
manufacturers  may  fulfill  the 
requirement  to  test  each  Category  3 
production  engine  by  performing  the 
test  before  or  after  the  engine  is  installed 
in  the  vessel.  The  largest  Category  3 
engines  are  assembled  in  the  vessel,  but 
some  smaller  Category  3  engines  are 
assembled  at  a  manufacturing  facility 
where  they  can  be  more  easily  tested. 
Manufacturers  must  perform  such 
testing  on  fully  assembled  production 
engines  rather  than  relying  on  test 
results  from  test  bed  engines. 

•  §1042.501:  Provide  instruction  on 
how  to  verify  proportional  sampling  for 
discrete  mode  testing  where  only  one 
batch  fuel  measurement  is  made  over 
the  operating  mode.  This  requires  that 
manufacturers  hold  sampling  constant 
over  the  sampling  period. 

Manufacturers  will  verify 
proportionality  either  over  a  discrete 
mode  by  using  average  exhaust  flow  rate 
paired  with  each  recorded  sample  flow 
rate,  or  over  the  entire  duty  cycle. 

•  §1042.501:  Remove  test  procedure 
specifications  that  are  already  covered 
in  40  CFR  part  1065. 

•  §1042.505:  Correct  the  reference  to 
the  ISO  Cl  duty  cycle  in  40  CFR  part 
1039. 

•  §1042.515:  Remove  an  incorrect 
cite. 

•  §§1042.605  and  1042.610:  Revise 
the  reporting  requirement  to  require 
detailed  information  about  the  previous 
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year,  rather  than  requiring  a  detailed 
projection  for  the  year  ahead.  The 
information  required  in  advance  will  be 
limited  to  a  notification  of  plans  to  use 
the  provisions  of  these  sections. 

•  §1042.630:  Clarify  that  dockside 
examinationsare  not  inspections. 
Vessels  subject  to  Coast  Guard 
inspection  are  identified  in  46  U.S.C. 
3301. 

•  §§1042.601  and  1042.635:  Migrate 
the  national  security  exemption  to 
§1068.225,  including  the  expanded 
automatic  exemption  related  the 
standards  that  would  otherwise  require 
sulfur -sensitivetechnology.  See  Section 
X111.D(2). 

•  §1042.640:  Migrate  engine  branding 
to  §1068.45. 

•  §1042.650:  Clarify  that  vessel 
operators  may  modify  certified  engines 
if  they  will  be  operated  for  an  extended 
period  outside  the  United  States  where 
ULSD  will  be  unavailable.  This  does  not 
preclude  the  possibility  of  vessel 
operators  restoring  engines  to  a  certified 
configuration  in  anticipation  of  bringing 
the  vessel  back  to  the  United  States. 

•  §1042.660:  identify  the  contact 
information  for  submitting  reports 
related  to  operation  without  SCR 
reductant. 

•  §1042.670:  Specify  that  gas  turbine 
engines  are  presumed  to  have  an 
equivalent  power  density  below  35  kW 
per  liter  of  engine  displacement;  this  is 
needed  to  identify  which  Tier  3 
standardsapply. 

•  §1042.701:  Clarify  that  emission 
credits  generated  under  40  CFR  part  94 
may  be  used  for  demonstrating 
compliance  with  the  Tier  3  and  Tier  4 
standards  in  40  CFR  part  1042. 

•  §§1042.701  and  1042.730:  Describe 
the  process  for  retiring  emission  credits. 
This  may  be  referred  to  as  donating 
credits  to  the  environment. 

•  §1042.705:  Change  terminology  for 
counting  engines  from  “point  of  first 
retail  sale55  to  “U.S. -direction 
production  volume.55  This  conforms  to 
the  usual  approach  for  calculating 
emission  credits  for  non  road  engines. 

•  §1042.710:  Clarify  that  it  is  not 
permissible  to  show  a  proper  balance  of 
credits  for  a  given  model  by  using 
emission  credits  from  a  future  model 
year. 

•  §1042.730:  Clarify  terminology  for 
ABT  reports. 

•  §1042.810:  Clarify  that  it  is  only  the 
remanufacturing  standards  of  subpart  1, 
not  the  certification  standards  that  are 
the  subject  of  the  applicability 
determination  in  §1042.810. 

•  §1042.830:  Add  a  provision  to 
specifically  allow  voluntary  labeling  for 
engines  that  are  not  subject  to 
remanufacturing  standards,  and  to 


clarify  that  the  label  is  required  for 
engines  that  are  subject  to 
remanufacturing  standards. 

•  §1042.901:  Update  the  contact 
information  for  the  Designated 
Compliance  Officer. 

•  §1042.901:  Revise  the  definition  of 
“model  year55  to  correct  cites  and  clarify 
that  the  calendar  year  relates  to  the  time 
that  engines  are  produced  under  a 
certificate  of  conformity. 

•  §§1042.901  and  1042.910:  Update 
the  reference  documents  for  Annex  VI 
and  NOx  Technical  Code  to  include 
recent  changes  from  the  International 
Maritime  Organization. 

•  §1042.915:  Migrate  provisions 
related  to  confidential  information  to  40 
CFR  part  1068. 

We  proposed  to  disallow  amending 
certified  configurations  after  the  end  of 
the  model  year.  However,  manufacturers 
shared  in  their  comments  that  this 
would  change  the  field -fixpol icy  that 
has  long  since  allowed  for  making  such 
changes.  We  have  retracted  the 
proposed  change  and  replaced  it  with  a 
new  paragraph  that  describes  how 
manufacturers  may  amend  the 
application  for  certification  during  and 
after  the  model  year,  consistent  with  the 
current  policy  regarding  field  fixes. 

J.  Miscellaneous  EP A  Amendments 

EPA  is  clarifying  that  the  cold  NMHC 
standards  specified  in  40  CFR  86.1811- 
17  do  not  apply  at  high  altitude.  We 
intended  in  recent  amendments  to  state 
that  the  cold  CO  standards  apply  at  both 
low  and  high  altitude,  but  inadvertently 
placed  that  statement  where  it  also 
covered  cold  NMHC  standards,  which 
contradicts  existing  regulatory 
provisions  that  clearly  describe  the  cold 
NMHC  standards  as  applying  only  for 
low-altitudetesting.  The  change  simply 
moves  the  new  clarifying  language  to 
apply  only  to  cold  CO  standards.  We  are 
also  restoring  the  cold  NMHC  standards 
in  paragraph  (g)(2),  which  were 
inadvertently  removed  as  part  of  the 
earlier  amendments. 

EPA  is  revising  the  specifications  for 
Class  2b  and  Claes  3  vehicles  certifying 
early  to  the  Tier  3  exhaust  emission 
standards  under  40  CFR  86.1816-18  to 
clarify  that  carryover  values  apply  for 
formaldehyde.  The  Preamble  to  the 
earlier  final  rule  described  these 
standards  properly,  but  the  regulations 
inadvertently  pointed  to  the  Tier  3 
values  for  these  vehicles. 

EPA  is  making  a  minor  correction  to 
the  In -UseComp fiance  Program  under 
40  CFR  86.1846-01.  The  Light- DutyTier 
3  final  rule  amended  this  section  by 
describing  how  to  use  SFTP  test  results 
in  the  compliance  determination  in  a 
way  that  inadvertently  removed  a 


reference  to  low- mileageSFTP  testing. 
We  are  restoring  the  removed  text. 

EPA  is  revising  the  instruction  for 
creating  road  -  loadcoefficients  for  cold 
temperature  testing  in  40  CFR  1066.710 
to  simply  refer  back  to  40  CFR  1066.305 
where  this  is  described  more  generally. 
The  text  originally  adopted  in  40  CFR 
1066.710  incorrectly  describes  the 
calculation  for  determining  those 
coefficients. 

EPA  is  also  adopting  two  minor 
amendments  related  to  highway 
motorcycles.  First,  we  are  correcting  an 
error  related  to  the  small  -  volume 
provisions  for  highway  motorcycles. 

The  regulation  included  an  inadvertent 
reference  to  asmall-volumethreshold 
based  on  an  annual  volume  of  3,000 
motorcycles  produced  in  the  United 
States.  As  written,  this  would  not 
consider  any  foreign  motorcycle 
production  for  importation  into  the 
United  States.  This  error  is  corrected  by 
simply  revising  the  text  to  refer  to  an 
annual  production  volume  of 
motorcycles  produced  “for55  the  United 
States.  This  change  properly  reflects 
small  -volumeproduction  as  it  relates  to 
compliance  with  EPA  standards. 

Second,  we  are  clarifying  the  language 
describing  how  to  manage  the  precision 
of  emission  results,  both  for  measured 
values  and  for  calculating  values  when 
applying  a  deterioration  factor.  This 
involves  a  new  reference  to  the 
rounding  procedures  in  40  CFR  part 
1065  to  replace  the  references  to 
outdated  ASTM  procedures. 

K.  Competition  Vehicles 

The  proposal  included  a  clarification 
related  to  vehicles  used  for  competition 
to  ensure  that  the  Clean  Air  Act 
requirements  are  followed  for  vehicles 
used  on  public  roads.  This  clarification 
is  not  being  finalized.  EPA  supports 
motorsports  and  its  contributions  to  the 
American  economy  and  communities  all 
across  the  country.  EPA’s  focus  is  not 
(nor  has  it  ever  been)  on  vehicles  built 
or  used  exclusively  for  racing,  but  on 
companies  that  violate  the  rules  by 
making  and  selling  products  that  disable 
pollution  controls  on  motor  vehicles 
used  on  public  roads.  These  unlawful 
defeat  devices  lead  to  harmful  pollution 
and  adverse  health  effects.  The 
proposed  language  was  not  intended  to 
represent  a  change  in  the  law  or  in 
EPA’s  policies  or  practices  towards 
dedicated  competition  vehicles.  Since 
our  attempt  to  clarify  led  to  confusion, 
EPA  has  decided  to  eliminate  the 
proposed  language  from  the  final  rule. 

EPA  will  continue  to  engage  with  the 
racing  industry  and  others  in  its  support 
for  racing,  while  maintaining  the 
Agency’s  focus  where  it  has  always 
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been:  Reducing  pollution  from  the  cars 
and  trucks  that  travel  along  America’s 
roadways  and  through  our 
neighborhoods. 

L.  Amending  49  CFR  Parts  512  and  537 
To  Allow  Electronic  Submissions  and 
Defining  Data  Formats  for  Light -Duty 
Vehicle  Corporate  Average  Fuel 
Economy  (CAFE)  Reports 

To  improve  efficiency  and  reduce  the 
burden  to  manufacturers  and  the 
agencies,  NHTSA  proposed  to  amend  49 
CFR  part  537  to  eliminate  the  option  for 
manufacturers  to  submit  pre-model, 
mid-modeland  supplemental  reports  on 
CD-ROMS,  and  require  only  one 
electronic  submission  (for  each  report) 
electronically  via  a  method  proscribed 
by  NHTSA.  NHTSA  planned  to 
introduce  a  new  electronic  format  to 
standardize  the  method  for  collecting 
manufacturer’s  information.  NHTSA 
also  proposed  modifying  49  CFR  part 
512  to  include  and  protect  submitted 
CAFE  data  elements  that  need  to  be 
treated  as  confidential  business 
information.  For  the  final  rule,  NHTSA 
is  not  finalizing  this  proposal  in  this 
rulemaking  but  will  consider  electronic 
submission  for  CAFE  reports  in  a  future 
action. 

XIV.  Statutory  and  Executive  Order 
Reviews 

A.  Executive  Order  12866:  Regulatory 
Planning  and  Review  and  Executive 
Order  13563:  Improving  Regulation  and 
Regulatory  Review 

This  action  is  an  economically 
significant  regulatory  action  that  was 
submitted  to  the  Office  of  Management 
and  Budget  (OMB)  for  review.  Any 
changes  made  in  response  to  OMB 
recommendations  have  been 
documented  in  the  docket.  The  agencies 
prepared  an  analysis  of  the  potential 
costs  and  benefits  associated  with  this 
action.  This  analysis,  the  “Regulatory 
1  mpact  Analysis — Heavy  -  DutyGHG  and 
Fuel  Efficiency  Standards,”  is  available 
in  the  docket.  The  analyses  contained  in 
this  document  are  also  summarized  in 
Sections  VII,  Viil,  and  IX  of  this 
Preamble. 

B.  National  Environmental  Policy  Act 

This  section  describes  NHTSA ’s 
Environmental  Impact  Statement  (E1S) 
process  under  the  National 
Environmental  Policy  Act  (NEPA),  42 
U.S.C.  4321-4347,  and  implementing 
regulations  issued  by  the  Council  on 
Environmental  Quality  (CEQ),  40  CFR 
parts  1500-1508,  and  NHTSA,  49  CFR 
part  520.  Pursuant  to  49  U.S.C.  304a(b) 
and  DOT’S  “Final  Guidance  on  MAP-21 
Section  1319  Accelerated  Decision 


making  in  Environmental  Reviews,”992 
NHTSA  is  issuing  a  Final 
Environmental  impact  Statement 
(FEIS)993  concurrently  with  its  final 
rule.  This  Preamble  constitutes  the 
Record  of  Decision  (ROD)  for  NHTSA’s 
final  rule  establishing  Phase  2  fuel 
efficiency  standards  for  heavy-duty 
engines  and  vehicles.994  NHTSA  has 
determined  that  concurrent  issuance  of 
the  FEIS  and  ROD  is  not  precluded  by 
statutory  criteria995  or  practicability 
considerations. 

The  first  subsection  below  describes 
the  agency’s  NEPA  process  to  date, 
including  its  scoping  notice  and  Draft 
Environmental  Impact  Statement  (DEIS). 
The  second  subsection  describes  the 
FEIS,  and  the  third  subsection  discusses 
the  ROD.  The  final  subsection  includes 
other  regulatory  notices  related  to 
environmental  concerns. 

(1)  Scoping  Notice  and  Draft 
Environmental  Impact  Statement 

Under  NEPA,  a  Federal  agency  must 
prepare  an  E1S  on  proposals  for  major 
Federal  actions  that  significantly  affect 
the  quality  of  the  human 
environment.996  The  purpose  of  an  EIS 
is  to  inform  decision  makers  and  the 
public  of  the  potential  environmental 
impacts  of  a  proposed  action  and 
reasonable  alternative  actions  the 
agency  could  take.997  The  EIS  is  used  by 
the  agency,  in  conjunction  with  other 


992  Section  1319(b)  (“ Accelerated  Decision 
making  in  Environmental  Reviews”)  of  the  Moving 
Ahead  for  Progress  in  the  21st  Century  Act  (MAP- 
21),  Public  Law  112-141,  instructed  a  lead  agency 
on  an  EIS,  “to  the  maximum  extent  practicable,”  to 
develop  a  “single  document  that  consists  of  a  final 
environmental  impact  statement  and  a  record  of 
decision.”  DOT  implemented  this  provision 
through  guidance,  clarifying  that  “[i]n  the  case  of 

a  NEPA  review  for  a  rulemaking  where  the  final 
rule  is  the  Record  of  Decision,  the  [DOT  operating 
administration]  should  make  the  completed  FEIS 
available  to  the  decision  maker  simultaneously  with 
the  final  rule,  unless  it  is  determined  that  statutory 
criteria  or  practicability  considerations  preclude 
issuance  of  the  combined  document.”  See  https:// 
www.  transports  tion .  gov/sites/dot.  gov/fifes/docs/ 
MAP-21J319_Final_Guidance.pdf.  Section  1319 
was  subsequently  repealed  by  Section  1304(j)(2)  of 
the  Fixing  America’s  Surface  Transportation  Act 
(FAST  Act),  Public  Law  114-94.  However,  in  the 
same  Act,  Congress  codified  an  identical  provision 
at  49  U.S.C.  304a.  FAST  Act,  Sec.  1311(a).  Because 
the  provision  requiring,  “to  the  maximum  extent 
practicable.  .  .  a  single  document”  was  not 
otherwise  amended,  the  requirement  and  DOT’S 
implementation  remain  unchanged. 

993  The  agency’s  FEIS  is  available  at  its  Fuel 
Economy  Web  site  ( http://www.nhtsa.gov/fuei- 
economy/),  as  well  as  in  Docket  No.  NHTSA-2014- 
0074  on  Regulations.gov  {http:// 

www.  regulations,  gov/). 

994  See  40  CFR  1505.2. 

995  49  U.S.C.  304a(b)(1)-(2). 

996  40  CFR  1502.3. 

997  40  CFR  1502.1. 


relevant  material,  to  plan  actions  and 
make  decisions. 

On  July  9,  2014,  NHTSA  published  a 
notice  of  intent  to  prepare  an  EIS  for 
this  rulemaking  and  requested  scoping 
comments  (79  FR  38842).  The  notice 
invited  Federal,  State,  and  local 
agencies,  Indian  tribes,  stakeholders, 
and  the  public  to  participate  in  the 
scoping  process  and  to  help  identify  the 
environmental  issues  and  reasonable 
alternatives  to  be  examined  in  the  EIS. 
NHTSA  considered  the  comments 
received  on  that  notice  as  it  prepared  its 
DEIS. 

NHTSA  released  a  DEIS  for  this 
rulemaking  on  June  19,  2015, 
concurrently  with  its  release  of  the 
NPRM."8  NHTSA  prepared  the  DEIS  to 
analyzeand  disclose  the  potential 
environmental  impacts  of  the  HD  fuel 
consumption  standards  and  a 
reasonable  range  of  alternatives. 
Environmental  impacts  analyzed  in  the 
DEIS  included  those  related  to  fuel  and 
energy  use,  air  quality,  and  climate 
change.  The  DEIS  also  described 
potential  environmental  impacts  to  a 
variety  of  resource  areas,  including 
water  resources,  biological  resources, 
land  use  and  development,  safety, 
hazardous  materials  and  regulated 
wastes,  noise,  socioeconomics,  and 
environmental  justice.  These  resource 
areas  were  assessed  qualitatively  in  the 
DEIS. 

The  DEIS  analyzed  five  alternative 
approaches  to  regulating  HD  vehicle 
fuel  consumption,  including  a 
“preferred  alternative”  and  a  “no  action 
alternative.”  The  DEIS  evaluated  a 
reasonable  range  of  alternatives  under 
NEPA,  and  analyzed  the  direct,  indirect, 
and  cumulative  impacts  of  those 
alternatives  in  proportion  to  their 
significance. 

Because  of  the  link  between  the 
transportation  sector  and  GHG 
emissions,  NHTSA  recognizes  the  need 
to  consider  the  possible  impacts  on 
climate  and  global  climate  change  in  the 
analysis  of  the  effects  of  its  fuel 
consumption  standards.  NHTSA  also 
recognizes  the  difficulties  and 
uncertainties  involved  in  such  an 
impact  analysis.  Accordingly,  consistent 
with  CEQ  regulations  on  addressing 
incomplete  or  unavailable  information 
in  environmental  impact  analyses, 
NHTSA  reviewed  existing  credible 
scientific  evidence  that  was  relevant  to 
this  analysis  and  summarized  it  in  the 
DEIS.  NHTSA  also  employed  and 
summarized  the  results  of  research 


998  The  agency’s  DE!S  is  avaiiabSe  at  its  Fuel 
Economy  Web  site  ( http://www.nhtsa.gov/fuei- 
economy/),  as  well  as  in  Docket  No.  NHTSA-2014- 
0074  on  Regulations.gov  {http:// 
www.  reguia  tions.gov/). 
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models  generally  accepted  in  the 
scientific  community. 

Although  the  alternatives  have  the 
potential  to  decrease  GHG  emissions 
substantially,  the  DEIS  found  they  do 
not  prevent  climate  change,  but  only 
result  in  reductions  in  the  anticipated 
increases  in  C02  concentrations, 
temperature,  precipitation,  and  sea 
level.  They  will  also,  to  a  small  degree, 
delay  the  point  at  which  certain 
temperature  increases  and  other 
physical  effects  stemming  from 
increased  GHG  emissions  will  occur.  As 
discussed  in  the  DEIS,  NHTSA 
presumes  that  these  reductions  in 
climate  effects  will  be  reflected  in 
reduced  impacts  on  affected  resources. 
The  EPA  and  the  U.S.  Department  of 
Energy  served  as  cooperating  agencies 
in  the  preparation  of  the  DEIS.  The  DEIS 
informed  NHTSA  decision  makers  in 
their  preparation  of  the  NPRM  and  in 
the  ongoing  rulemaking  process.  In  the 
DEIS  and  NPRM,  NHTSA  invited 
comments  on  the  DEIS  from  Federal, 
State,  and  local  agencies,  Indian  tribes, 
stakeholders,  and  the  public  by  August 
31, 2015.  NHTSA  mailed  (both 
electronically  and  through  U.S.  mail) 
notification  of  its  availability  to 
individuals  and  entities  identified  in 
Chapter  10  of  the  DEIS.  In  addition,  EPA 
published  a  Notice  of  Availability  of  the 
DEIS  on  June  26,  2015,  officially 
triggering  the  public  comment 
period.999  NHTSA  subsequently 
extended  the  comment  period  to 
October  1, 20  1  5. 1000  Comments  on  the 
EIS  were  also  invited  at  the  joint 
NHTSA/EPA  public  hearings  held  on 
the  NPRM. 

(2)  Final  Environmental  Impact 
Statement 

NHTSA  received  many  written  and 
oral  comments  to  the  NPRM  and  the 
DEIS.  The  written  comments  submitted 
to  NHTSA  and  the  transcripts  from  the 
public  hearings  are  part  of  the 
administrative  record  and  are  available 
on  the  Federal  Docket,  available  online 
at  h  ftp: //www.  regu la tions.gov/ , 
Reference  Docket  Nos.  NHTSA-2014- 
0074  and  NHTSA-20 14-0 132.  NHTSA 
reviewed,  analyzed,  and  considered  all 
relevant  comments  it  received  during 
the  public  comment  period.  The  agency 
then  updated  and  revised  the  DEIS  to 
prepare  the  FEIS,  which  is  being 
released  concurrently  with  this  final 
rule  and  ROD.  For  a  more  detailed 
discussion  of  the  comments  NHTSA 
received,  including  the  agency’s 
responses  to  those  comments,  see 
Chapter  9  of  the  FEIS. 


999  80  FR  36803  (Jun.  26,  2015). 

1000  80  FR  53513  (Sep.  4,  2015). 


In  developing  the  Phase  2  fuel 
efficiency  standards  for  heavy-duty 
engines  and  vehicles  adopted  in  this 
final  rule,  NHTSA  has  been  informed  by 
the  analyses  contained  in  the  Final 
Environmental  Impact  Statement ,  Phase 
2  Fuel  Efficiency  Standards  for  Medium  - 
and  Heavy  -  DutyEngines  and  Vehicles , 
Docket  No.  NHTSA-20 14-0074. 

NHTSA  will  submit  the  FEIS  to  EPA, 
in  accordance  with  CEG  NEPA 
implementing  regulations  and  EPA 
guidance.1001  Prior  to  submission, 
NHTSA  will  post  the  FEIS  on  its  Web 
site  and  in  the  public  docket,  as  well  as 
notify  stakeholders  and  interested 
parties  identified  in  Chapter  1 1  of  the 
FEIS  about  its  availability  (both 
electronically  and  through  U.S.  mail). 
EPA  will  then  publish  a  Notice  of 
Availability  of  the  FEIS  in  the  Federal 
Register. 

(3)  Record  of  Decision 

For  Federal  actions  requiring  an  EIS, 
the  CEG  regulations  instruct  the  action 
agency  to  prepare  a  concise  public 
“record  of  decision”  at  the  time  of  its 
decision.  The  ROD  must  state:  (1 )  The 
agency’s  decision;  (2)  all  alternatives 
considered  by  the  agency  in  reaching  its 
decision,  specifying  the  alternative  or 
alternatives  that  were  considered  to  be 
environmentally  preferable;  (3)  the 
agency’s  preferences  among  alternatives 
based  on  relevant  factors,  including 
economic  and  technical  considerations 
and  agency  statutory  missions;  (4)  the 
factors  balanced  by  the  agency  in 
making  its  decision,  including  any 
essential  considerations  of  national 
policy;  (5)  how  these  factors  and 
considerations  entered  into  the  agency’s 
decision;  and  (6)  whether  all  practicable 
means  to  avoid  or  minimize 
environmental  harm  from  the 
alternative  selected  have  been  adopted, 
and  if  not,  why  they  were  not.1002  As 
stated  above,  this  Preamble  constitutes 
the  ROD  for  NHTSA’s  final  rule 
establishing  Phase  2  fuel  efficiency 
standards  for  heavy -dutyengines  and 
vehicles. 

(a)  The  Agency’s  Decision 

In  the  DEIS  and  FEIS,  NHTSA 
identified  Alternative  3  as  the  Preferred 
Alternative.  Alternative  3,  as  analyzed 
in  the  FEIS,  is  the  regulation  finalized 
by  NHTSA  in  this  rulemaking.  The 
standards  would  result  in  significant 
improvements  in  fuel  efficiency  for 
heavy -dutyengines  and  vehicles.  These 
final  standards  are  included  at  the  end 


1001  See  CEQ  implementing  regulations  at  40  CFR 
1506.9;  EPA  EIS  filing  guidance  at  77  FR  51530 
(Aug.  24,  2012). 

100240  CFR  1505.2. 


of  this  document,  described  extensively 
in  this  Preamble,  and  analyzed  for 
economic  and  environmental  impacts  in 
the  RIA  and  FEIS. 

In  sum,  after  carefully  reviewing  and 
analyzing  all  of  the  information  in  the 
public  record,  RIA,  FEIS,  and  public 
and  agency  comments  submitted  on  the 
DEIS  and  NPRM,  NHTSA  has  decided  to 
finalize  the  Preferred  Alternative. 

(b)  Alternatives  NHTSA  Considered  in 
Reaching  its  Decision 

When  preparing  an  EIS,  NEPA 
requires  an  agency  to  compare  the 
potential  environmental  impacts  of  its 
proposed  action  and  a  reasonable  range 
of  alternatives,  in  the  DEIS  and  FEIS, 
NHTSA  analyzed  a  No  Action 
Alternative  and  four  action  alternatives, 
which  represent  a  range  of  potential 
actions  the  agency  could  take.  The 
environmental  impacts  of  these 
alternatives,  in  turn,  represent  a  range  of 
potential  environmental  impacts  that 
could  result  from  NHTSA’s  chosen 
action  in  setting  fuel  efficiency 
standards  for  heavy-dutyenginesand 
vehicles. 

The  No  Action  Alternative  in  the 
DEIS  and  FEIS  assumes  that  NHTSA 
would  not  issue  a  final  rule  regarding 
Phase  2  fuel  efficiency  standards  for 
heavy-dutyenginesand  vehicles. 
Instead,  it  assumes  that  NHTSA’s  Phase 
1  standards  would  continue 
indefinitely.  The  No  Action  Alternative 
therefore  reflects  the  average  fuel 
efficiency  levels  and  GHG  emissions 
performance  that  manufacturers  would 
achieve  without  additional  regulation. 
This  alternative  provided  an  analytical 
baseline  against  which  to  compare  the 
environmental  impacts  of  the  other 
alternatives  presented  in  the  EIS.  NEPA 
expressly  requires  agencies  to  consider 
a  “no  action”  alternative  in  their  NEPA 
analyses  and  to  compare  the  effects  of 
not  taking  action  with  the  effects  of 
action  alternatives  in  order  to 
demonstrate  the  environmental  effects 
of  the  action  alternatives.1003 

in  the  DEIS,  in  addition  to  the  No 
Action  Alternative,  NHTSA  analyzed  a 
reasonable  range  of  action  alternatives 
with  fuel  efficiency  standards  at  various 


1003  see  40  CFR  1502.2(e),  1502.14(d).  CEQ  has 
explained  that  “[T]he  regulations  require  the 
analysis  of  the  no  action  alternative  even  if  the 
agency  is  under  a  court  order  or  legislative 
command  to  act.  This  analysis  provides  a 
benchmark,  enabling  decision  makers  to  compare 
the  magnitude  of  environmental  effects  of  the  action 
alternatives.  [See  40  CFR  1502.14(c).]  *  *  * 
Inclusion  of  such  an  analysis  in  the  EIS  is  necessary 
to  inform  Congress,  the  public,  and  the  President 
as  intended  by  NEPA.  [See 40  CFR  1500.1  (a).]” 

Forty  Most  Asked  Questions  Concerning  CEQ’s 
National  Environmental  Policy  Act  Regulations,  46 
FR  18026  (Mar.  23,  1981). 
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levels  of  stringency,  with  Alternative  2 
the  least  stringent  and  Alternative  5  the 
most  stringent.  The  exact  levels  of 
stringency  for  each  alternative  were 
described  in  Chapter  2  of  the  DEIS.  As 
noted  in  the  DEIS,  based  on  the  different 
ways  the  agency  could  weigh  the 
various  considerations,  NHTSA 
believed  that  the  “maximum  feasible 
improvement”  in  heavy-dutyvehicle 
and  engine  fuel  efficiency  fell  within 
that  range.  In  the  FE1S,  the  levels  of 
stringency  for  Alternatives  2,  4,  and  5 
are  unchanged  from  the  DEIS  and  are 
described  in  Chapter  2  of  the  FEIS.1004 
However,  Alternative  3  (the  Preferred 
Alternative)  was  revised  in  response  to 
public  comments  and  additional 
research.  The  changes  to  Alternative  3 
are  explained  extensively  in  this 
Preamble,  and  are  reflected  in  the 
FEIS.1005 

Alternatives  2  and  5  were  intended  to 
provide  the  lower  and  upper  bounds  of 
a  reasonable  range  of  alternatives.  In  the 
E1S,  the  agency  provided  environmental 
analyses  of  these  points,  as  well  as 
intermediate  points,  to  enable  decision 
makers  and  the  public  to  determine  the 
environmental  impacts  of  other  points 
that  fail  between  Alternatives  2  and  5. 
The  action  alternativesevaluated  in  the 
EIS  therefore  provided  decision  makers 
with  the  ability  to  select  from  a  wide 
variety  of  other  potential  alternatives 
with  stringencies  that  fall  between 
Alternatives  2  and  5. 

According  to  the  FEIS,  Alternative  5 
is  the  overall  Environmentally 
Preferable  Alternative  because  it  would 
result  in  the  largest  overall  reductions  in 
fuel  use  and  emissions  of  criteria  air 
pollutants,  toxic  air  pollutants,  and 
GHGs  among  the  alternatives 
considered.1006  Undereach  action 


1004  The  environmental  impacts  reported  for  these 
alternatives  in  the  FEIS  differ  from  those  reported 

in  the  DEIS.  These  differences  result  from  minor 
changes  in  modeling  assumptions  (such  as  VMT, 
fleet  profile,  upstream  emission  levels,  etc.), 
technology  penetration  and  effectiveness 
assumptions,  and  other  incremental  updates 
resulting  from  public  comments  and  additional 
research. 

1005  As  a  result  of  these  changes,  Alternative  3  is 
more  stringent  than  Alternative4  in  some  heavy- 
duty  segments,  and  more  stringent  overall.  NHTSA 
did  not  renumber  the  alternatives  (to  maintain 
increasing  stringency  from  Alternative  2  to 
Alternative  5)  in  order  to  allow  readers  to  more 
easily  compare  the  DEIS  to  the  FEIS,  as  well  as  to 
maintain  Alternatives  2,  4,  and  5  as  benchmarks  to 
which  the  Preferred  Alternative  may  be  compared. 

1006  Although  NHTSA  is  required  to  identify  the 
Environmentally  Preferable  Alternative  under  the 
CEQ  regulations  (40  CFR  1505.2(b)),  it  is  under  no 
obligation  to  select  that  alternative  in  its  decision. 
This  ROD  explains  the  agency’s  preferences  among 
alternatives,  the  factors  balanced  by  the  agency  in 
making  its  decision  (including  environmental 
considerations),  and  how  the  factors  and 
considerations  balanced  by  the  agency  entered  into 
its  decision. 


alternative  the  agency  considered,  the 
reduction  in  fuel  consumption  resulting 
from  greater  fuel  efficiency  causes 
reductions  in  GHG  emissions  compared 
to  the  No  Action  Alternative,  in 
addition,  as  fuel  consumption  declines, 
emissions  that  occur  during  fuel 
refining  and  distribution  also  decline. 
While  there  may  be  some  increases  in 
fuel  consumption  and  associated 
tailpipe  and  upstream  emissions 
resulting  from  increased  driving  due  to 
the  fuel  efficiency  rebound  effect,  these 
increases  are  more  than  offset  by 
reductions  resulting  from  the  improved 
fuel  efficiency  of  regulated  heavy 
vehicles,  leading  to  a  net  reduction  in 
total  emissions.  The  criteria  air 
pollutant,  toxic  air  pollutant,  and  GHG 
emissions  reductions  are  anticipated  to 
improve  overall  health  outcomes  and 
reduce  the  impacts  of  climate  change  on 
the  human  environment.  As  Alternative 
5  would  result  in  the  greatest  reductions 
in  fuel  consumption,  it  also  results  in 
the  lowest  total  air  pollutant  and  GHG 
emissions,  and  is  therefore 
Environmentally  Preferable.1007 

The  environmental  impacts  associated 
with  the  alternatives  under 
consideration  are  described  in  Chapters 
3-7  of  the  FEIS.  NHTSA  considered 
these  environmental  impacts  in  making 
its  decision,  and  incorporates  that 
analysis  by  reference  here. 

(c)  NHTSA’s  Preferences  Among 
Alternatives  Based  on  Relevant  Factors; 
Factors  Balanced  by  NHTSA  in  Making 
Its  Decision;  and  How  These  Factors 
and  Considerations  Entered  Into 
NHTSA’s  Decision 

NHTSA  considered  various  relevant 
factors  in  setting  Phase  2  fuel  efficiency 
standards  for  heavy -dutyengines  and 
vehicles,  including  economic,  technical, 
and  environmental  considerations,  as 
well  as  safety  considerations,  consistent 
with  the  agency’s  statutory  mission. 

This  Preamble,  which  constitutes  the 
ROD  for  NHTSA’s  final  rule,  provides  a 
complete  discussion  of  the  agency’s 
preferences  among  alternatives  based  on 
relevant  factors,  the  factors  balanced  by 
the  agency  in  making  its  decision,  and 
how  the  factors  and  considerations 
balanced  by  the  agency  entered  into  its 
decision. 


1007  For  some  toxic  air  pollutants,  Alternative  3  is 
the  Environmentally  Preferable  Alternative  because 
it  results  in  the  greatest  reductions  of  emissions  of 
those  pollutants.  However,  the  greater  overall 
stringency  of  Alternative  5  results  in  greater  overall 
emissions  reductions  among  criteria  and  toxic  air 
pollutants.  Asa  consequence,  Alternative  5  results 
in  the  greatest  reductions  of  adverse  health  effects 
resulting  from  heavy  duty  vehicle  emissions. 


(d)  Mitigation 

The  CEG  regulations  specify  that  a 
ROD  must  “state  whether  all  practicable 
means  to  avoid  or  minimize 
environmental  harm  from  the 
alternative  selected  have  been  adopted, 
and  if  not,  why  they  were  not.”  1008  In 
essence,  this  regulation  requires  NHTSA 
to  address  mitigation  in  the  ROD.1009 
The  overwhelming  majority  of  the 
environmental  effects  of  NHTSA’s 
action  are  positive  (/.e.,  beneficial 
environmental  impacts)  and  would  not 
raise  issues  of  mitigation.  Overall 
emissions  of  criteria  and  toxic  air 
pollutants  are  generally  projected  to 
decrease  under  the  final  standards  as 
compared  to  their  levels  under  the  No 
Action  Alternative.  However,  analysis  of 
the  environmental  trends  reported  in 
the  FEIS  for  the  Preferred  Alternative 
indicates  small  emissions  increases  for 
some  air  pollutants  in  some  near-term 
analysis  years.  The  agency  forecasts 
emissions  increases  for  some 
alternatives  because,  under  all  the 
alternativesanalyzed  in  the  FEIS, 
increases  in  vehicle  use  due  to 
improved  fuel  efficiency  are  projected  to 
result  in  growth  in  total  miles  traveled 
by  heavy -duty vehicles.  The  growth  in 
VMT  outpaces  emissions  reductions  for 
some  pollutants,  resulting  in  projected 
increases  for  these  pollutants.  In 
addition,  NHTSA’s  NEPA  analysis 
predicted  increases  in  emissions  of 
some  air  pollutants  under  certain 
alternatives  based  on  assumptions  about 
the  type  of  technologies  manufacturers 
will  use  to  comply  with  the  standards 
(particularly  APU  use).  However,  for  the 
reasons  described  in  Section  5.5.2. 3  of 
the  RIA,  some  of  those  air  pollutant 
increases  are  no  longer  anticipated  to 
occur. 

Although  limited  harmful  impacts  of 
the  final  standards  are  projected  in  some 
near-termanalysis  years  in  the  FEIS,  the 
overall  environmental  impacts  of  the 
final  standards  are  anticipated  to  be 
overwhelmingly  beneficial.  NHTSA’s 
authority  to  promulgate  new  fuel 
efficiency  standards  for  heavy-duty 
vehicles  and  engines  does  not  allow  the 
agency  to  regulate  criteria  or  toxic  air 
pollutants  from  vehicles  or  factors 
affecting  those  emissions,  such  as 
driving  habits.  Consequently,  NHTSA 
must  set  fuel  efficiency  standards  but  is 
unable  to  take  steps  to  mitigate  the 
limited  harmful  impacts  of  those 
standards.  However,  EPA  has  taken 
additional  action  in  this  final  rule  to 
control  PM  emissions  resulting  from 
APU  use  that,  for  the  reasons  described 


loos  40  CFR  1505.2(c). 
1009  40  CFR  1508.20. 
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in  Section  5. 5.2.3  of  the  Ri  A,  would 
mitigate  some  of  the  projected  harmful 
impacts.  Further,  Chapter  8  of  the  FEIS 
outlines  a  number  of  other  initiatives 
across  the  government  that  could 
ameliorate  the  environmental  impacts  of 
motor  vehicle  use,  including  the  use  of 
heavy  -dutyvehicles. 

(4)  Other  Regulatory  Notices  Related  to 
Environmental  Concerns 

This  section  includes  regulatory 
determinations  related  to  environmental 
concerns  that  are  not  otherwise 
included  in  the  FEIS.  For  example, 
NHTSA  addresses  the  following  in  the 
FEIS:  Conformity  requirements  under 
the  Clean  Air  Act  (Chapter  4.1 .1 .4),  the 
National  Historic  Preservation  Act 
(Chapter  7.2),  and  Environmental  Justice 
(Chapter  7.5). 

(a)  Coastal  Zone  Management  Act 
(CZMA) 

The  Coastal  Zone  Management 
Act1010  provides  for  the  preservation, 
protection,  development,  and  (where 
possible)  restoration  and  enhancement 
of  the  nation’s  coastal  zone  resources. 
Under  the  statute,  States  are  provided 
with  funds  and  technical  assistance  in 
developing  coastal  zone  management 
programs.  Each  participating  State  must 
submit  its  program  to  the  Secretary  of 
Commerce  for  approval.  Once  the 
program  has  been  approved,  any  activity 
of  a  Federal  agency,  either  within  or 
outside  of  the  coastal  zone,  that  affects 
any  land  or  water  use  or  natural 
resource  of  the  coastal  zone  must  be 
carried  out  in  a  manner  that  is 
consistent,  to  the  maximum  extent 
practicable,  with  the  enforceable 
policies  of  the  State’s  program. 

NHTSA  concludes  that  the  CZMA  is 
not  applicable  to  the  agency’s  decision 
because  it  does  not  involve  any  activity 
within,  or  outside  of,  the  nation’s 
coastal  zones  as  intended  by  the  statute. 
These  standards  would  mitigate  some  of 
the  anticipated  impacts  of  global  climate 
change,  including  potential  impacts  to 
coastal  zones  that  would  otherwise  have 
occurred  in  the  absence  of  agency 
action.  However,  the  agency’s  action 
will  not  directly  affect  any  land  or  water 
use  or  natural  resource  of  a  coastal  zone. 

The  agency  has  conducted  a 
qualitative  review  of  the  related  direct, 
indirect,  and  cumulative  impacts  of  the 
alternatives  on  potentially  affected 
resources,  including  coastal  zones,  in 
the  FEIS.  See  Chapter  5.5  of  the  FEIS. 


1010  16  U.S.C.  1451-1466  (as  amended). 


(b)  Floodplain  Management  (Executive 
Orders  11988  and  13690;  DOT  Order 
5650.2) 

These  Orders  require  Federal  agencies 
to  avoid  the  long -and  short-term 
adverse  impacts  associated  with  the 
occupancy  and  modification  of 
floodplains,  and  to  restore  and  preserve 
the  natural  and  beneficial  values  served 
by  floodplains.  Executive  Order  11988 
also  directs  agencies  to  minimize  the 
impact  of  floods  on  human  safety, 
health,  and  welfare,  and  to  restore  and 
preserve  the  natural  and  beneficial 
values  served  by  floodplains  through 
evaluating  the  potential  effects  of  any 
actions  the  agency  may  take  in  a 
floodplain  and  ensuring  that  its  program 
planning  and  budget  requests  reflect 
consideration  of  flood  hazards  and 
floodplain  management.  DOT  Order 
5650.2  sets  forth  DOT  policies  and 
procedures  for  implementing  Executive 
Order  11988.  The  DOT  Order  requires 
that  the  agency  determine  if  a  proposed 
action  is  within  the  limits  of  a  base 
floodplain,  meaning  it  is  encroaching  on 
the  floodplain,  and  whether  this 
encroachment  is  significant.  If 
significant,  the  agency  is  required  to 
conduct  further  analysis  of  the  proposed 
action  and  any  practicable  alternatives. 

If  a  practicable  alternative  avoids 
floodplain  encroachment,  then  the 
agency  is  required  to  implement  it. 

In  this  rulemaking,  the  agency  is  not 
occupying,  modifying,  or  encroaching 
on  floodplains.  The  agency,  therefore, 
concludes  that  the  Orders  are  not 
applicable  to  NHTSA ’s  decision.  The 
agency  has,  however,  conducted  a 
review  of  the  alternatives  on  potentially 
affected  resources,  including 
floodplains,  in  the  FEIS.  See  Chapter  5.5 
of  the  FEIS. 

(c)  Preservation  of  the  Nation’s 
Wetlands  (Executive  Order  11990  & 

DOT  Order  5660.1  A) 

These  Orders  require  Federal  agencies 
to  avoid,  to  the  extent  possible, 
undertaking  or  providing  assistance  for 
new  construction  located  in  wetlands 
unless  the  agency  head  finds  that  there 
is  no  practicable  alternative  to  such 
construction  and  that  the  proposed 
action  includes  all  practicable  measures 
to  minimize  harms  to  wetlands  that  may 
result  from  such  use.  Executive  Order 
11990  also  directs  agencies  to  take 
action  to  minimize  the  destruction,  loss, 
or  degradation  of  wetlands  in 
“conducting  Federal  activities  and 
programs  affecting  land  use,  including 
but  not  limited  to  water  and  related  land 
resources  planning,  regulating,  and 
licensing  activities.’’  DOT  Order 
5660.1  A  sets  forth  DOT  policy  for 


interpreting  Executive  Order  11990  and 
requires  that  transportation  projects 
“located  in  or  having  an  impact  on 
wetlands’’  should  be  conducted  to 
assure  protection  of  the  Nation’s 
wetlands,  if  a  project  does  have  a 
significant  impact  on  wetlands,  an  EIS 
must  be  prepared. 

The  agency  is  not  undertaking  or 
providing  assistance  for  new 
construction  located  in  wetlands.  In 
addition,  the  agency’s  action  will  not 
affect  land  use  in  wetlands,  nor  is  it  a 
transportation  project  “located  in  or 
having  an  impact  on  wetlands.’’ 
Therefore,  the  agency  concludes  that 
these  Orders  do  not  apply  to  NHTSA’s 
decision.  The  agency  has,  however, 
conducted  a  review  of  the  alternatives 
on  potentially  affected  resources, 
including  wetlands.  See  Section  5.5  of 
the  FEIS. 

(d)  Department  of  Transportation  Act 
(Section  4(f)) 

Section  4(f)  of  the  Department  of 
Transportation  Act  of  1966  (49  U.S.C. 
303),  as  amended,  is  designed  to 
preserve  publicly  owned  parklands, 
waterfowl  and  wildlife  refuges,  and 
significant  historic  sites.  Specifically, 
Section  4(f)  provides  that  DOT  agencies 
cannot  approve  a  transportation 
program  or  project  that  requires  the  use 
of  any  publicly  owned  land  from  a 
significant  public  park,  recreation  area, 
or  wildlife  and  waterfowl  refuge,  or  any 
land  from  a  significant  historic  site,  and 
results  in  a  greater  than  de  minimis 
impact  unless  a  determination  is  made 
that: 

D  There  is  no  feasible  and  prudent 
alternative  that  completely  avoids  the 
use  of  Section  4(f)  property,  and 

D  The  program  or  project  includes  all 
possible  planning  to  minimize  harm  to 
the  Section  4(f)  property  resulting  from 
the  transportation  use. 

This  rulemaking  is  not  a 
transportation  program  or  project  that 
requires  the  use  of  any  publicly  owned 
land.  Asa  result,  NHTSA  concludes  that 
Section  4(f)  is  not  applicable  to 
NHTSA’s  decision. 

C.  Paperwork  Reduction  Act 

The  information  collection  activities 
in  these  final  rules  will  be  submitted  for 
approval  to  the  Office  of  Management 
and  Budget  (OMB)  under  the  PRA.  The 
information  Collection  Request  (ICR) 
document  that  EPA  prepared  has  been 
assigned  EPA  ICR  number  2394.05  and 
OMB  Control  Number  2060-0678.  You 
can  find  a  copy  of  the  ICR  in  the  docket 
for  these  final  rules,  and  it  is  briefly 
summarized  here.  The  burden  estimates 
in  this  section  account  for  the  collective 
information  collection  burden  imposed 
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by  both  agencies.  The  information 
collection  requirements  are  not 
enforceable  until  OMB  approves  them. 

The  agencies  will  collect  information 
to  ensure  compliance  with  the 
provisions  in  these  rules.  This  includes 
a  variety  of  testing,  reporting  and 
recordkeeping  requirements  for  vehicle 
and  engine  manufacturers.  Section 
208(a)  of  the  CAA  requires  that 
manufacturers  provide  information  the 
Administrator  may  reasonably  require  to 
determine  compliance  with  the 
regulations;  submission  of  the 
information  is  therefore  mandatory.  We 
will  consider  confidential  all 
information  meeting  the  requirements  of 
section  208(c)  of  the  CAA. 

Resp  on  den  ts/a  ffected  en  ti ties: 
Respondents  are  manufacturers  of 
engines  and  vehicles  within  the  North 
American  Industry  Classification 
System  (NAICS)  and  use  the  coding 
structure  as  defined  by  NAICS.  336111, 
336112,  333618,  336120,  541514, 
811112,811198,  336111,  336112, 
422720,  454312,  541514,  541690, 

81 1198,  333618,  336510,  for  Motor 
Vehicle  Manufacturers,  Engine  and 
Truck  Manufacturers,  Truck  Trailer 
Manufacturers,  Commercial  Importers  of 
Vehicles  and  Vehicle  Components,  and 
Alternative  Fuel  Vehicle  Converters  and 
Manufacturers. 

Respondents  obligation  to  respond: 
The  information  that  is  subject  to  this 
collection  is  collected  whenever  a 
manufacturer  applies  for  a  certificate  of 
conformity.  Under  section  206  of  the 
CAA  (42  U.S.C.  7521),  a  manufacturer 
must  have  a  certificate  of  conformity 
before  a  vehicle  or  engine  can  be 
introduced  into  commerce. 

Esti  mated  n  umber  of  resp  on  den  ts:  1 1 
is  estimated  that  this  collection  affects 
approximately  141  engine  and  vehicle 
manufacturers. 

Frequency  of  response:  Annually. 

Total  estimated  burden:  The  burden 
to  the  manufacturers  affected  by  these 
rules  has  a  range  based  on  the  number 
of  engines  and  vehicles  a  manufacturer 
produces.  The  estimated  average  annual 
respondent  burden  associated  with  the 
first  three  implementation  years  of  the 
Phase  2  program  is  61 ,800  hours  (see 
Table  XIV-1 ).  This  estimated  burden  for 
engine  and  vehicle  manufacturers  is  an 
average  estimate  for  both  new  and 
existing  reporting  requirements  for 
calendar  years  2017,  2018  and  2019,  in 
which  trailer  manufacturers  will 
prepare  for  and  begin  certifying  for 
Phase  2  while  Phase  1  will  continue  for 
the  other  affected  manufacturers. 

Burden  is  defined  at  5  CFR  1320.3(b). 
Burden  means  the  total  time,  effort,  or 
financial  resources  expended  by  persons 
to  generate,  maintain,  retain,  or  disclose 


or  provide  information  to  or  for  a 
Federal  agency.  This  includes  the  time 
needed  to  review  instructions;  develop, 
acquire,  install,  and  utilize  technology 
and  systems  for  the  purposes  of 
collecting,  validating,  and  verifying 
information,  processing  and 
maintaining  information,  and  disclosing 
and  providing  information;  adjust  the 
existing  ways  to  comply  with  any 
previously  applicable  instructions  and 
requirements;  train  personnel  to  be  able 
to  respond  to  a  collection  of 
information;  search  data  sources; 
complete  and  review  the  collection  of 
information;  and  transmit  or  otherwise 
disclose  the  information. 


Table  XIV-1— Burden  for  Report¬ 
ing  and  Recordkeeping  Require¬ 
ments 


Number  of  Affected  Engine 
and  Vehicle  Manufacturers. 

141. 

Annual  Labor  Hours  for  Each 
Manufacturer  to  Prepare 
and  Submit  Required  in¬ 
formation. 

Varies. 

Total  Annual  information 
Collection  Burden. 

61,800  Hours. 

Total  estimated  cost:  The  estimated 
average  annual  cost  associated  with  the 
first  three  implementation  years  of  the 
Phase  2  program  is  approximately  $8 
million.  This  includes  approximately  $3 
million  in  capital  and  operation  & 
maintenance  costs.  This  estimated  cost 
for  engine  and  vehicle  manufacturers  is 
an  average  estimate  for  both  new  and 
existing  testing,  recordkeeping,  and 
reporting  requirements  for  calendar 
years  2017,  2018  and  2019,  in  which 
trailer  manufacturers  will  prepare  for 
and  begin  certifying  for  Phase  2  while 
Phase  1  will  continue  for  the  other 
affected  man  u  fact  u  rers. 

An  agency  may  not  conduct  or 
sponsor,  and  a  person  is  not  required  to 
respond  to,  a  collection  of  information 
unless  it  displays  a  currently  valid  OMB 
control  number.  The  OMB  control 
numbers  for  EPA’s  regulations  in  title  40 
are  listed  in  40  CFR  part  9.  When  OMB 
approves  this  ICR,  the  Agency  will 
announce  that  approval  in  the  Federal 
Register  and  publish  a  technical 
amendment  to  40  CFR  part  9  to  display 
the  OMB  control  number  for  the 
approved  information  collection 
activities  contained  in  this  final  rule. 

D.  Regulatory  Flexibility  Act 

1  certify  that  this  action  will  not  have 
a  significant  economic  impact  on  a 
substantial  number  of  small  entities 
under  the  RFA.  The  small  entities 
subject  to  the  requirements  of  this 


action  are  small  businesses.  EPA  has 
determined  that  less  than  20  percent, 
and  fewer  than  100  regulated  entities  in 
each  sector  may  experience  an  impact  of 
greater  than  one  percent  of  their  annual 
revenue.  Details  of  this  analysis  are 
presented  in  Chapter  12  of  the 
Regulatory  Impact  Analysis  located  in 
the  rulemaking  docket  (EPA-HG-OAR- 
2014-0827),  and  are  summarized  below. 

Pursuant  to  section  603  of  the  RFA, 
the  agencies  prepared  an  initial 
regulatory  flexibility  analysis  (IRFA)  for 
the  proposed  rule.  Pursuant  to  section 
609(b)  of  the  RFA,  the  EPA  convened  a 
Small  Business  Advocacy  Review 
(SBAR)  Panel  to  obtain  advice  and 
recommendations  from  representatives 
of  small  entities  that  would  potentially 
be  regulated  by  the  rule.  A  summary  of 
the  IRFA  and  the  SBAR  Panel’s 
recommendations  is  presented  in  the 
proposed  rule  (at  80  FR  40542,  July  13, 
2015).  The  Final  Panel  Report  is  also 
available  in  the  rulemaking  docket. 

The  agencies  identified  four 
industries  that  would  be  potentially 
affected  by  this  rulemaking:  Alternative 
fuel  engine  converters,  heavy-duty 
engine  manufacturers,  vocational 
vehicle  chassis  manufacturers,  and 
trailer  manufacturers.  The  agencies 
proposed  and  sought  comment  on  the 
recommendations  from  the  Panel.  The 
flexibilities  proposed  for  the  engine 
manufacturers,  engine  converters, 
vocational  vehicle  manufacturers,  and 
glider  manufacturers  are  adopted  in  the 
final  rule  and  fewer  than  20  percent  of 
the  small  entities  in  those  sectors  are 
estimated  to  incur  a  burden  greater  than 
one  percent  of  their  annual  revenue.  In 
addition  to  the  flexibilities  proposed  for 
the  trailer  program,  the  agencies 
reduced  the  number  of  small  entities 
regulated  by  the  final  rules  by  limiting 
the  non-boxtrailer  program  to  three 
distinct  trailer  types.  As  a  result,  73 
small  business  trailer  manufacturers 
have  zero  burden  from  this  rulemaking. 
Of  the  remaining  small  business  trailer 
manufacturers,  only  12  percent  are 
estimated  to  have  an  economic  impact 
greater  than  one  percent  of  their  annual 
revenue.  As  a  result  of  these  findings, 
EPA  believes  it  can  certify  that  these 
rules  will  not  have  a  significant 
economic  impact  on  a  substantial 
number  of  small  entities  under  the  RFA. 
See  Chapter  1 2.7  and  1 2.8  of  the 
Regulatory  impact  Analysis  (Rl  A)  of 
these  rules  for  a  more  detailed 
description  of  the  flexibilities  adopted 
for  and  economic  effects  on  the  small 
businesses  in  these  sectors. 

(1 )  Legal  Basis  for  Agency  Action 

Heavy  -duty  vehicles  are  classified  as 
those  with  gross  vehicle  weight  ratings 
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(GVWR)  of  greater  than  8,500  lb.  section 
202(a)  of  the  Clean  Air  Act  (CAA) 
allows  EPA  to  regulate  new  vehicles  and 
new  engines  by  prescribing  emission 
standards  for  pollutants  which  the 
Administrator  finds  “may  reasonably  be 
anticipated  to  endanger  public  health  or 
welfare.”  in  2009,  EPA  found  that  six 
greenhouse  gases  (GHGs)  were 
anticipated  to  endanger  public  health  or 
welfare,  and  new  motor  vehicles  and 
new  motor  vehicle  engines  contribute  to 


that  pollution.  This  finding  was  upheld 
by  the  unanimous  court  in  Coalition  for 
Responsible  Regulation  v.  EPA ,  684  F. 

3d  102  (D.C.  Cir.  2012).  Acting  under 
the  authority  of  the  CAA,  EPA  set  the 
first  phase  of  heavy -duty  vehicle  GHG 
standards  (Phase  1)  and  specified 
certification  requirements  for  emissions 
of  four  GHGs  emitted  by  mobile  sources: 
carbon  dioxide  (C02),  nitrous  oxide 
(N20),  methane  (CH4),  and 
hydrofluorocarbons  (HFC). 


(2)  Summary  of  Potentially  Affected 
Small  Entities 

Table  XIV-2  provides  an  overview  of 
the  primary  SBA  small  business 
categories  potentially  affected  by  this 
regulation.  EPA  is  not  aware  of  any 
small  businesses  that  manufacture 
complete  heavy-dutypickup  trucks  and 
vans  or  Class  7  and  8  tractors. 


Table  XIV-2— Primary  Small  Business  Categories  Potentially  Affected  by  This  Regulation 


Industry  expected  in  rulemaking 

Industry 
NAICS3  code 

NAICS  description 

Defined  as  small  entity  by  SBA  if 
less  than  or  equal  to: 

Alternative  Fuel  Engine  Converters  . 

333999 

811198 

Misc.  General  Purpose  Machinery 

All  Other  Automotive  Repair  & 
Maintenance. 

500  employees. 

$7.5  million  (annual  receipts). 

Voc.  Vehicle  Chassis,  Class  7  &  8  Tractor  Manufac¬ 
turers. 

336120 

Heavy-DutyTruck  Manufacturing  .. 

1,500  employees. 

HD  Trailer  Manufacturers  . 

336212 

Truck  Trailer  Manufacturing  . 

1,000  employees. 

HD  Engine  Manufacturers . 

336310 

Motor  Vehicle  Gasoline  Engine  & 
Engine  Parts. 

1 ,000  employees. 

Note; 

a  North  American  Industrial  Classification  System. 


EPA  used  the  criteria  for  small 
entities  developed  by  the  Small 
Business  Administration  under  the 
North  American  Industry  Classification 
System  (NAICS)  as  a  guide,  information 
about  these  entities  comes  from  sources 
including  EPA’s  certification  data,  trade 
association  databases,  and  previous 
rulemakings  that  have  affected  these 
industries.  EPA  then  found  employment 
information  for  these  companies  using 
the  business  information  database 
Hoover’s  Online  (a  subsidiary  of  Dan 
and  Bradstreet).  These  entities  fall 
under  the  categories  listed  in  the  table. 

The  agencies  bel  ieve  there  are  about 
178  trailer  manufacturers  and  147  of 
these  manufacturers  qualify  as  small 
entities  with  1,000  employees  or 
less.1011  EPA  and  NHTSA  identified  ten 
heavy -dutyengine  manufacturers  that 
are  currently  certifying  natural  gas 
engines.  Six  of  these  companies  are 
small  businesses.  Seventeen  companies 
meet  EPA  requirements  under  40  CFR 
part  85  as  alternative  fuel  engine 
converters.  We  bel  ieve  all  17  of  the 
engine  converters  qualify  as  small 
businesses.  Currently,  20  manufacturers 
that  make  chassis  for  vocational 
vehicles  certify  with  EPA  under  the 
Phase  1  program  and  the  agencies  have 
identified  an  additional  19  small 


1011  TheSmall  Business  Administration  amended 
its  classification  criteria  for  trailer  manufacturers 
between  the  NPRM  and  this  final  rule.  The 
threshold  for  qualifying  asasmaSI  business  trailer 
manufacturer  is  now  1,000  employees.  Previously 
thesmall  business  threshold  for  trailer 
manufacturers  was  500  employees. 


vocational  chassis  manufacturers  that 
are  not  currently  certifying  under  Phase 
1. 

Glider  kits  and  glider  vehicles  are  a 
subset  of  tractor  and  vocational  vehicles 
under  the  final  Phase  2  rulemaking 
(including  for  regulation  of  criteria 
pollution  emissions).  Glider  vehicle 
manufacturers  traditionally  purchase  or 
manufacture  new  vehicle  bodies 
(vocational  vehicles  or  Class  7  and  8 
tractors)  for  use  with  older  powertrains 
and/or  complete  assembly  of  these 
vehicles  by  installing  the  powertrain. 
The  agencies  were  aware  of  four  glider 
vehicle  manufacturers  (for  whom  glider 
vehicle  production  was  a  primary 
business)  at  the  time  of  the  SBAR  Panel 
and  we  identified  three  of  these 
manufacturers  as  small  entities.  We  are 
not  aware  of  any  small  businesses  that 
produce  glider  kits  for  others  to 
assemble.1012  Public  comments  to  the 
proposed  rule  indicated  that  nearly 
1,200  purchasers  of  glider  kits,  and  we 
presume  they  would  all  meet  the  Act’s 
definition  of  “manufacturer”,  which 
includes  anyone  who  assembles  motor 
vehicles.  See  Section  I.E.(1)(c).  We 
believe  a  majority  of  these 
manufacturers  qualify  as  small 
businesses.  However,  it  is  likely  that 
few  of  these  entities  that  purchase  gl  ider 
kits  do  so  as  their  primary  business.  It 
is  likely  that  many  (if  not  most)  of  these 


1012  Although  this  discussion  is  written  based  on 
the  assumption  that  no  smali  businesses  produce 
glider  kits  for  others  to  assemble,  the  conclusions 
would  also  be  valid  with  respect  to  small  entities 
that  produce  glider  kits  for  sale,  should  they  exist. 


entities  assemble  gliders  for  their  own 
use  from  glider  kits  produced  by  large 
heavy -duty  vehicle  manufacturers. 
NHTSA  is  not  finalizing  fuel  efficiency 
regulations  applicable  to  gliders  or 
glider  kits  at  this  time. 

(3)  Potential  Reporting,  Recordkeeping 
and  Compliance  Burdens 

For  any  emission  control  program, 
EPA  must  have  assurances  that  the 
regulated  products  will  meet  the 
standards.  The  program  that  EPA  is 
adopting  for  manufacturers  subject  to 
this  rule  will  include  testing,  reporting, 
and  recordkeeping  requirements. 

Testing  requirements  for  these 
manufacturers  include  use  of  EPA’s 
Greenhouse  gee  Emissions  Model  (GEM) 
vehicle  simulation  tool  to  obtain  the 
overall  C02  emissions  rate  for 
certification  of  vocational  chassis  and 
trailers,  aerodynamic  testing  to  obtain 
aerodynamic  inputs  to  GEM  for  some 
tractor  and  trailer  manufacturers  and 
engine  dynamometer  testing  for 
alternative  fuel  engine  converters  to 
ensure  their  conversions  meet  the  C02, 
CH4and  N20  engine  standards. 
Reporting  requirements  will  likely 
include  emissions  test  data  or  model 
inputs  and  results,  technical  data 
related  to  the  vehicles,  and  end -of- year 
sales  information.  Manufacturers  will 
have  to  keep  records  of  this  information. 

(4)  Related  Federal  Rules 

The  primary  federal  rule  that  is 
related  to  the  Phase  2  rules  under 
consideration  is  the  2011  Greenhouse 


EPA-1 9-01 26-A-001 483 


ED  001620  00002750-00486 


EPA-HQ-201 8-002121  Production  Set  #2 


73964  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


Gas  Emissions  and  Fuel  Efficiency 
Standardsfor  Medium -and  Heavy-Duty 
Engines  and  Vehicles  (76  FR  57106, 
September  1 5,  201 1 ).  The  Phase  1 
program  will  continue  to  be  in  effect  in 
the  absence  of  these  final  rules.  Small 
businesses  are  exempt  under  the  Phase 
1  program.  California  adopted  its  own 
greenhouse  gas  initiative,  which  places 
aerodynamic  requirements  on  trailers 
used  in  iong-haulapplications. 

(5)  Summary  of  SBREFA  Panel  Process 
and  Panel  Outreach 

(a)  Significant  Panel  Findings 

The  Small  Business  Advocacy  Review 
Panel  (SBAR  Panel,  or  the  Panel) 
considered  regulatory  options  and 
flexibilities  to  help  mitigate  potential 
adverse  effects  on  small  businesses  as  a 
result  of  these  rules.  During  the  SBREFA 
Panel  process,  the  Panel  sought  out  and 
received  comments  on  the  regulatory 
options  and  flexibilities  that  were 
presented  to  SERsand  Panel  members. 
The  recommendations  of  the  Panel  are 
described  below  and  are  also  located  in 
the  SBREFA  Final  Panel  Report,  which 
is  available  in  the  public  docket. 

(b)  Panel  Process 

As  required  by  section  609(b)  of  the 
RFA,  as  amended  by  SBREFA,  we  also 
conducted  outreach  to  small  entities 
and  convened  an  SBAR  Panel  to  obtain 
advice  and  recommendations  of 
representatives  of  the  small  entities  that 
potentially  will  be  subject  to  the  rule’s 
requirements.  On  October  22,  2014, 
EPA’s  Small  Business  Advocacy 
Chairperson  convened  a  Panel  under 
section  609(b)  of  the  RFA.  in  addition  to 
the  Chair,  the  Panel  consisted  of  the 
Division  Director  of  the  Assessment  and 
Standards  Division  of  EPA’s  Office  of 
Transportation  and  Air  Quality,  the 
Chief  Counsel  for  Advocacy  of  the  Small 
Business  Administration,  and  the 
Administrator  of  the  Office  of 
Information  and  Regulatory  Affairs 
within  the  Office  of  Management  and 
Budget. 

As  part  of  the  SBAR  Panel  process,  we 
conducted  outreach  with 
representatives  of  small  businesses  that 
will  potentially  be  affected  by  the  final 
rulemaking.  We  met  with  these  Small 
Entity  Representatives  (SERs)  to  discuss 
the  potential  rulemaking  approaches 
and  potential  options  to  decrease  the 
impact  of  the  rulemaking  on  their 
industries.  We  distributed  outreach 
materials  to  the  SERs;  these  materials 
included  background  on  the 
rulemaking,  possible  regulatory 
approaches,  and  possible  rulemaking 
alternatives.  The  Panel  met  with  SERs 
from  the  industries  that  will  be  directly 


affected  by  the  Phase  2  rules  on 
November  5,  2014  (trailer 
manufacturers)  and  November  6,  2014 
(engine  converters  and  vocational 
vehicle  chassis  manufacturers)  to 
discuss  the  outreach  materials  and 
receive  feedback  on  the  approaches  and 
alternatives  detailed  in  the  outreach 
packet.  The  Panel  also  met  with  SERs 
on  July  19,  2014  for  an  initial, 
introductory  outreach  meeting,  and  held 
a  supplementary  outreach  meeting  with 
the  trailer  manufacturer  SERs  on 
October  28,  2014.  The  Panel  received 
written  comments  from  the  SERs 
following  each  meeting  in  response  to 
discussions  had  at  the  meeting  and  the 
questions  posed  to  the  SERs  by  the 
agency.  The  SERs  were  specifically 
asked  to  provide  comment  on  regulatory 
alternatives  that  could  help  to  minimize 
the  rule’s  impact  on  small  businesses. 

The  Panel’s  findings  and  discussions 
were  based  on  the  information  that  was 
available  during  the  Panel  process  and 
issues  that  were  raised  by  the  SERs 
during  the  outreach  meetings  and  in 
their  comments.  It  was  agreed  that  EPA 
should  consider  the  issues  raised  by  the 
SERs  and  discussions  had  by  the  Panel 
itself,  and  that  EPA  should  consider 
comments  on  flexibility  alternatives  that 
would  help  to  mitigate  negative  impacts 
on  small  businesses  to  the  extent  legally 
allowable  by  the  Clean  Air  Act. 

Alternatives  discussed  throughout  the 
Panel  process  included  those  offered  in 
previous  or  current  EPA  rulemakings,  as 
well  as  alternatives  suggested  by  SERs 
and  Panel  members.  A  summary  of 
these  recommendations  is  detailed 
below,  and  a  full  discussion  of  the 
regulatory  alternatives  and  hardship 
provisions  discussed  and  recommended 
by  the  Panel  can  be  found  in  the 
SBREFA  Final  Panel  Report.  A  complete 
discussion  of  the  provisions  for  which 
we  are  requesting  comment  and/or 
proposing  in  this  action  can  be  found  in 
Sections  IV.E  and  V.D  of  this  Preamble 
with  a  summary  in  Chapter  12  of  the 
RIA.  Also,  the  Panel  Report  includes  all 
comments  received  from  SERs 
(Appendix  B  of  the  Report)  and 
summaries  of  the  two  outreach  meetings 
that  were  held  with  the  SERs.  In 
accordance  with  the  RFA/SBREFA 
requirements,  the  Panel  evaluated  the 
aforementioned  materials  and  SER 
comments  on  issues  related  to  the  I  RFA. 
The  Panel’s  recommendations  from  the 
Final  Panel  Report  are  discussed  below. 

(c)  Panel  Recommendations 

(i)  Small  Business  Trailer  Manufacturers 

Comments  from  trailer  manufacturer 
SERs  indicated  that  these  companies  are 
familiar  with  most  of  the  technologies 


presented  during  our  outreach,  but  have 
no  experience  with  EPA  certification 
and  do  not  anticipate  they  could 
manage  the  accounting  and  reporting 
requirements  without  additional  staff 
and  extensive  training.  Performance 
testing,  which  is  a  common  requirement 
for  many  of  EPA’s  regulatory  programs, 
is  largely  unfamiliar  to  these  small 
business  manufacturers  and  the  SERs 
believed  the  cost  of  testing  would  be  a 
significant  burden  on  their  companies, 
in  light  of  this  feedback,  the  Panel 
recommended  a  combination  of 
streamlined  compliance  and  targeted 
exemptions  for  these  small  businesses 
based  on  the  specific  trailer  types  that 
they  manufacture.  The  Panel  believed 
these  strategies  would  achieve  many  of 
the  benefits  for  the  environment  by 
driving  adoption  of  C02- reducing 
technologies,  while  significantly 
reducing  the  burden  that  these  new 
regulations  would  introduce  on  small 
businesses. 

(ii)  Box  Trailer  Manufacturers 

Box  trailer  manufacturers  have  the 
benefit  of  relying  on  the  aerodynamic 
technology  development  initiated 
through  EPA’s  voluntary  SmartWay 
program.  The  Panel  was  aware  that  EPA 
planned  to  propose  a  simplified 
compliance  program  for  all 
manufacturers,  in  which  aerodynamic 
device  manufacturers  have  the 
opportunity  to  test  and  certify  their 
devices  with  EPA  as  technologies  that 
can  be  used  by  trailer  manufacturers  in 
their  trailer  certification.  This  pre¬ 
approved  technology  strategy  was 
intended  to  provide  all  trailer 
manufacturers  a  means  of  complying 
with  the  standards  without  the  burden 
of  testing.  In  the  event  that  this  strategy 
is  limited  to  the  early  years  of  the  trailer 
program  for  all  manufacturers,  the  Panel 
recommended  that  small  manufacturers 
continue  to  be  given  the  option  to  use 
p  re -approved  dev  ices  in  lieu  of  testing. 

In  the  event  that  small  trailer 
manufacturers  adopt  pre-approved 
aerodynamic  technologies  and  the 
appropriate  tire  technologies  for 
compliance,  the  Panel  recommended  an 
alternative  compliance  pathway  in 
which  small  business  trailer 
manufacturers  could  simply  report  to 
EPA  that  all  of  their  trailers  include 
approved  technologies  in  lieu  of 
collecting  all  of  the  required  inputs  for 
the  GEM  vehicle  simulation. 

(iii)  Non-BoxTrailer  Manufacturers 

The  Panel  recommended  no 
aerodynamic  requirements  for  non  -  box 
trailers.  The  non-boxtrailer  SERs 
indicated  that  they  had  no  experience 
installing  aerodynamic  devicesand  had 
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only  seen  them  in  prototype- level 
demonstrations,  in  terms  of  the 
aerodynamic  devices  currently  in  use, 
most  non-boxtrailer  SERs  identified 
unique  operations  in  which  their  trailers 
are  used  that  preclude  the  use  of  those 
technologies. 

Some  non-boxtrailer  manufacturers 
had  experience  with  LRR  tires  and  ATI 
systems.  However,  the  non-boxtrailer 
manufacturer  SERs  indicated  that  LRR 
tires  are  not  currently  available  for  some 
of  their  trailer  types.  The  SERs  noted 
that  tire  manufacturers  are  currently 
focused  on  box  trailer  applications  and 
there  are  only  a  few  LRR  tire  models 
that  meet  the  needs  of  their  customers. 
The  Panel  recommended  EPA  ensure 
appropriate  availability  of  these  tires  in 
order  for  it  to  be  deemed  a  feasible 
means  of  achieving  these  standards  and 
recommended  a  streamlined  compliance 
process  based  on  the  availability  of 
technologies.  The  Panel  suggested  the 
best  compliance  option  from  a  small 
business  perspective  would  be  for  EPA 
to  pre-approvetires,  similar  to  the 
approach  being  proposed  for 
aerodynamic  technologies,  and  to 
maintain  a  list  that  could  be  used  to 
exemptsmall  businesses  when  no 
suitable  tires  are  available.  However,  the 
Panel  recognized  the  difficulties  of 
maintaining  an  up-to-datdist  of 
certified  technologies.  The  Panel 
recommended  that,  if  EPA  did  not  adopt 
the  list-basedapproach,  the  agency 
consider  a  simplified  letter- based 
compliance  option  that  allows 
manufacturers  to  petition  EPA  for  an 
exemption  if  they  are  unable  to  identify 
tires  that  meet  the  LRR  performance 
requirements  on  a  trailer  family  basis. 

(iv)  Non- High wayTrailer  Manufacturers 

The  Panel  recommended  excluding 
all  trailers  that  spend  a  significant 
amount  of  time  in  off-roadapplications. 
These  trailers  may  not  spend  much  time 
at  highway  speeds  and  aerodynamic 
devices  may  interfere  with  the  vehicle’s 
intended  purpose.  Additionally,  tires 
with  lower  rolling  resistance  may  not 
provide  the  type  of  traction  needed  in 
off-roadapplications. 

(v)  Compliance  Provisions  for  all  Small 
Trailer  Manufacturers 

Due  to  the  potential  for  reducing  a 
small  business’s  competitiveness 
compared  to  the  larger  manufacturers, 
as  well  as  the  ABT  recordkeeping 
burden,  the  Panel  recommended  that 
EPA  consider  small  business 
flexibilities  to  allow  small  entities  to  opt 
out  of  ABT  without  placing  themselves 
at  a  competitive  disadvantage  to  larger 
firms  that  adopt  ABT,  such  as  a  low 
volume  exemption  or  requiring  only 


LRR  where  appropriate.  EPA  was  asked 
to  consider  flexibilities  for  small 
businesses  that  would  ease  and 
incentivize  their  participation  in  ABT, 
such  as  streamlined  the  tracking 
requirements  for  small  businesses.  In 
addition,  the  Panel  recommended  that 
EPA  request  comment  on  the  feasibility 
and  consequences  of  ABT  for  the  trailer 
program  and  additional  flexibilities  that 
will  promote  small  business 
participation. 

(vi) Lead  Time  Provisions  for  all  Small 
Trailer  Manufacturers 

For  al  I  trai ler  types  that  will  be 
included  in  the  rule,  the  Panel 
recommended  a  1  -yeardelay  in 
implementation  for  small  trailer 
manufacturers  at  the  start  of  the 
program  to  allow  them  additional  lead 
time  to  make  the  proper  staffing 
adjustments  and  process  changes  and 
possibly  add  new  infrastructure  to  meet 
these  requirements.  In  the  event  that 
EPA  is  unable  to  provide  pre-approved 
technologies  for  manufacturers  to 
choose  for  compliance,  the  Panel 
recommended  that  EPA  provide  small 
business  trailer  manufacturers  an 
additional  1  -  yeardelay  for  each 
subsequent  increase  in  stringency.  This 
additional  lead  time  will  allow  these 
small  businesses  to  research  and  market 
the  technologies  required  by  the  new 
standards. 

(vii)  Small  Business  Alternative  Fuel 
Engine  Converters 

To  reduce  the  compliance  burden  of 
small  business  engine  converters  who 
convert  engines  in  previously -certified 
complete  vehicles,  the  Panel 
recommended  allowing  engine 
compliance  to  be  sufficient  for 
certification — meaning  that  the 
converted  vehicle  would  not  need  to  be 
recertified  as  a  vehicle.  This 
recommended  flexibility  would 
eliminate  the  need  for  these  small 
manufacturers  to  gather  all  of  the 
additional  component- level  information 
in  addition  to  the  engine  C02 
performance  necessary  to  properly 
certify  a  vehicle  with  GEM  (e.g,, 
transmission  data,  aerodynamic 
performance,  tire  rolling  resistance, 
etc.).  In  addition,  the  Panel 
recommended  that  small  engine 
converters  be  able  to  submit  an 
engineering  analysis,  in  lieu  of 
measurement,  to  show  that  their 
converted  engines  do  not  increase  N20 
emissions.  Many  of  the  small  engine 
converters  are  converting  SI  -  engines, 
and  the  catalysts  in  these  engines  are 
not  expected  to  substantially  impact 
N20  production.  Small  engine 
converters  that  convert  Cl  -enginescould 


likely  certify  by  ensuring  that  their 
controls  require  changes  to  the  SCR 
dosing  strategies. 

The  Panel  did  not  recommend 
separate  standards  for  small  business 
natural  gas  engine  manufacturers.  The 
Panel  stated  that  it  believes  this  would 
discourage  entrance  for  small 
manufacturers  into  this  emerging  market 
by  adding  unnecessary  costs  to  a 
technology  that  has  the  potential  to 
reduce  C02  tailpipe  emissions.  In 
addition,  the  Panel  noted  that  additional 
leakage  requirements  beyond  a  sealed 
crankcase  for  small  business  natural  gas- 
fueled  Cl  engines  and  requirements  to 
follow  industry  standards  for  leakage 
could  be  waived  for  small  businesses 
with  minimal  impact  on  overall  GHG 
emissions. 

Finally,  the  Panel  recommended  that 
small  engine  converters  receive  a  one- 
year  delay  in  implementation  for  each 
increase  in  stringency  throughout  the 
program.  This  flexibility  will  provide 
small  converters  additional  lead  time  to 
obtain  the  necessary  equipment  and 
perform  calibration  testing  if  needed. 

(viii)  Emergency  Vehicle  Chassis 
Manufacturers 

Fire  trucks,  and  many  other 
emergency  vehicles,  are  built  for  high 
level  of  performance  and  reliability  in 
severe- dutyap plications.  Some  of  the 
C02-reducingtechnologies  listed  in  the 
materials  could  compromise  the  fire 
truck’s  ability  to  perform  its  duties  and 
many  of  the  other  technologies  simply 
provide  no  benefit  in  real-world 
emergency  applications.  The  Panel 
recommended  proposing  less  stringent 
standards  for  emergency  vehicle  chassis 
manufactured  by  small  businesses.  The 
Panel  suggested  that  feasible  standards 
could  include  adoption  of  LRR  tires  at 
the  baseline  Phase  2  level  and 
installation  of  a  Phase  2-compliant 
engine.  In  addition,  the  Panel 
recommended  a  simplified  certification 
approach  for  small  manufacturers  who 
make  chassis  for  emergency  vehicles 
that  reduces  the  number  of  inputs  these 
manufacturers  must  obtain  for  GEM. 

(ix)  Off- Road  Vocational  Vehicle  Chassis 
Manufacturers 

At  the  time  of  the  Panel  process, 

EPA’s  intent  was  to  continue  the 
exemptions  in  Phase  1  for  off-roadand 
low-speedvocational  vehicles  (see 
generally  76  FR  57175).  These 
provisions  currently  apply  for  vehicles 
that  are  defined  as  “motor  vehicles”  per 
40  CFR  85.1703,  but  may  conduct  most 
of  their  operations  off -road  .Vehicles 
qualifying  under  these  provisions  must 
comply  with  the  applicable  engine 
standard,  but  need  not  comply  with  a 
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vehicle- leveiGHG  standard.  The  Panel 
concluded  this  exemption  is  sufficient 
to  cover  the  small  business  chassis 
manufacturers  who  design  chassis  for 
off- road  vocational  vehicles. 

(x)  Custom  Chassis  Manufacturers 

The  Panel  concluded  that  chassis 
designed  for  specialty  operations  often 
have  limited  ability  to  adopt  C02  and 
fuel  consumption  -  reducingtechnologies 
due  to  their  unique  use  patterns,  in 
addition,  the  manufacturers  of  these 
chassis  have  very  small  annual  sales 
volumes.  The  Panel  recommended  that 
EPA  propose  a  low  volume  exemption 
for  these  custom  chassis  manufacturers. 
The  Panel  did  not  receive  sufficient 
information  to  recommend  a  specific 
sales  volume,  but  recommended  that 
EPA  request  comment  on  how  to  design 
a  small  business  exemption  by  means  of 
a  volume  exemption,  and  an  appropriate 
annual  sales  volume  threshold. 

(xi)  Glider  Manufacturers 

The  Panel  was  aware  that  EPA  would 
like  to  reduce  the  production  of  glider 
vehicles  that  have  higher  emissions  of 
criteria  pollutants  like  NOx  and  PM 
than  current  engines,  and  which  could 
have  higher  GHG  emissions  than  Phase 
2  engines.  However,  the  Panel  estimated 
that  the  number  of  vehicles  produced  by 
the  small  businesses  who  manufacture 
glider  kits  is  too  small  to  have  a 
substantial  impact  on  the  total  heavy- 
duty  GHG  inventory  and  recommended 
that  existing  small  businesses  be 
allowed  to  continue  assembling  glider 
vehicles  without  having  to  comply  with 
the  GHG  requirements.1013  The  Panel 
recommended  that  EPA  establish  an 
allowance  for  existing  small  business 
glider  manufacturers  to  produce  some 
number  of  glider  vehicles  for  legitimate 
purposes,  such  as  for  newer  vehicles 
badly  damaged  in  crashes.  The  Panel 
recommended  that  any  other  limitations 
on  small  business  glider  production  be 
flexible  enough  to  allow  sales  levels  as 
high  as  the  peak  levels  in  the  2010-2012 
timeframe. 

E.  Unfunded  Mandates  Reform  Act 

This  action  contains  a  federal 
mandate  under  UMRA,  2  U.S.C.  1 531— 
1538,  that  may  result  in  expenditures  of 
$100  million  or  more  for  state,  local  and 
tribal  governments,  in  the  aggregate,  or 
the  private  sector  in  any  one  year. 
Accordingly,  the  agencies  have  prepared 
a  statement  required  under  section  202 
of  UMRA.  The  statement  is  included  in 


1013  The  Panei  was  unaware  of  the  enormous 
incrase  in  gilder  vehicle  production  in  recent  years, 
and  its  attendant  adverse  environmental  impacts. 
See  section  XI I  I.B.(3)  and  (4)  and  RTC  Section  14.2. 


the  docket  for  this  action  and  briefly 
summarized  here. 

The  agencies  have  prepared  a 
statement  of  the  cost-benefitanalysis  as 
required  by  section  202  of  the  UMRA; 
this  discussion  can  be  found  in  this 
Preamble,  and  in  the  RIA.  The  agencies 
believe  that  this  action  represents  the 
least  costly,  most  cost-effective 
approach  to  achieve  the  statutory 
requirements  of  the  rules.  Section  IX 
explains  why  the  agencies  believe  that 
the  fuel  savings  that  will  result  from  this 
action  will  lead  to  lower  prices 
economy  wide,  improving  U.S. 
international  competitiveness.  The  costs 
and  benefits  associated  with  this  action 
are  discussed  in  more  detail  above  in 
Section  IX  and  in  the  Regulatory  Impact 
Analysis,  as  required  by  the  UMRA. 

This  action  is  not  subject  to  the 
requirements  of  section  203  of  UMRA 
because  it  contains  no  regulatory 
requirements  that  might  significantly  or 
uniquely  affect  small  governments. 

F.  Executive  Order  13132:  Federalism 

This  action  does  not  have  federalism 
implications,  it  will  not  have  substantial 
direct  effects  on  the  states,  on  the 
relationship  between  the  national 
government  and  the  states,  or  on  the 
distribution  of  power  and 
responsibilities  among  the  various 
levels  of  government. 

in  the  spirit  of  Executive  Order  13132, 
and  consistent  with  EPA  policy  to 
promote  communications  between  EPA 
and  State  and  local  governments,  EPA 
specifically  solicited  comment  from 
State  and  local  officials  on  the  proposed 
rules. 

NHTSA  notes  that  EPCA  contains  a 
provision  (49  U.S.C.  32919(a))  that 
expressly  preempts  any  State  or  local 
government  from  adopting  or  enforcing 
a  law  or  regulation  related  to  fuel 
economy  standards  or  average  fuel 
economy  standards  for  automobiles 
covered  by  an  average  fuel  economy 
standard  under  49  U.S.C.  Chapter  329. 
However,  commercial  medium -and 
heavy-dutyon- high  way  vehicles  and 
work  trucks  are  not  “automobiles,”  as 
defined  in  49  U.S.C.  32901(a)(3).  In 
Phase  1  NHTSA  concluded  that  EPCA’s 
express  preemption  provision  will  not 
reach  the  fuel  efficiency  standards  to  be 
established  in  this  rulemaking.  NHTSA 
is  reiterating  that  conclusion  here  for 
the  Phase  2  standards. 

N  HTSA  also  considered  the  issue  of 
implied  or  conflict  preemption.  The 
possibility  of  such  preemption  is 
dependent  upon  there  being  an  actual 
conflict  between  a  standard  established 
by  NHTSA  in  this  rulemaking  and  a 
State  or  local  law  or  regulation.  See 
Spriestma  v.  Mercury  Marine,  537  U.S. 


51, 64-65  (2002).  At  present,  NHTSA 
has  no  knowledge  of  any  State  or  local 
law  or  regulation  that  will  actually 
conflict  with  one  of  the  fuel  efficiency 
standards  to  be  established  in  this 
rulemaking. 

G.  Executive  Order  13175:  Consultation 
and  Coordination  With  Indian  Tribal 
Governments 

This  action  does  not  have  tribal 
implications  as  specified  in  Executive 
Order  13175.  These  rules  will  be 
implemented  at  the  Federal  level  and 
impose  compliance  costs  only  on 
vehicle  and  engine  manufacturers. 

Tribal  governments  will  be  affected  only 
to  the  extent  they  purchase  and  use 
regulated  vehicles.  Thus,  Executive 
Order  13175  does  not  apply  to  this 
action. 

Although  Executive  Order  13175  does 
not  apply  to  this  action,  EPA  and 
NHTSA  specifically  solicited  additional 
comment  from  tribal  officials  in 
developing  this  action. 

H.  Executive  Order  13045:  Protection  of 
Children  From  Environmental  Health 
Risks  and  Safety  Risks 

This  action  is  subject  to  Executive 
Order  13045  because  it  is  an 
economically  significant  regulatory 
action  as  defined  by  Executive  Order 
12866,  and  the  agencies  believe  that  the 
environmental  health  or  safety  risk 
addressed  by  this  action  may  have  a 
disproportionate  effect  on  children. 
Accordingly,  we  have  evaluated  the 
environmental  health  or  safety  effects  of 
these  risks  on  children.  The  results  of 
this  evaluation  are  discussed  below. 

A  synthesis  of  the  science  and 
research  regarding  how  climate  change 
may  affect  children  and  other 
vulnerable  subpopulations  is  contained 
in  the  Technical  Support  Document  for 
Endangerment  or  Cause  or  Contribute 
Findings  for  Greenhouse  Gases  under 
section  202(a)  of  the  Clean  Air  Act, 
which  can  be  found  in  the  public  docket 
for  this  action.  In  making  those  findings, 
EPA  Administrator  placed  weight  on  the 
fact  that  certain  groups,  including 
children,  are  particularly  vulnerable  to 
climate -related  health  effects,  in  those 
findings,  EPA  Administrator  also 
determined  that  the  health  effects  of 
climate  change  linked  to  observed  and 
projected  elevated  concentrations  of 
GHGs  include  the  increased  likelihood 
of  more  frequent  and  intense  heat 
waves,  increases  in  ozone 
concentrations  over  broad  areas  of  the 
country,  an  increase  of  the  severity  of 
extreme  weather  events  such  as 
hurricanes  and  floods,  and  increasing 
severity  of  coastal  storms  due  to  rising 
sea  levels.  These  effects  can  all  increase 
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mortality  and  morbidity,  especially  in 
vulnerable  populations  such  as 
children,  the  elderly,  and  the  poor.  In 
addition,  the  occurrence  of  wildfires  in 
North  America  have  increased  and  are 
likely  to  intensify  in  a  warmer  future. 

PM  emissions  from  these  wildfires  can 
contribute  to  acute  and  chronic  illnesses 
of  the  respiratory  system,  including 
pneumonia,  upper  respiratory  diseases, 
asthma,  and  chronic  obstructive 
pulmonary  disease,  especially  in 
children. 

The  agencies  have  estimated 
reductions  in  projected  global  mean 
surface  temperature  and  sea  level  rise  as 
a  result  of  reductions  in  GHG  emissions 
associated  with  the  standards  finalized 
in  this  action  (Section  VII  and  NHTSA’s 
FEIS).  Due  to  their  vulnerability, 
children  may  receive  disproportion  ate 
benefits  from  these  reductions  in 
temperature  and  the  subsequent 
reduction  of  increased  ozone  and 
severity  of  weather  events. 

Children  are  also  more  susceptible 
than  adults  to  many  air  pollutants 
because  of  differences  in  physiology, 
higher  per  body  weight  breathing  rates 
and  consumption,  rapid  development  of 
the  brain  and  bodily  systems,  and 
behaviors  that  increase  chances  for 
exposure.  Even  before  birth,  the 
developing  fetus  may  be  exposed  to  air 
pollutants  through  the  mother  that  affect 
development  and  permanently  harm  the 
individual. 

Infants  and  children  breathe  at  much 
higher  rates  per  body  weight  than 
adults,  with  infants  under  one  year  of 
age  having  a  breathing  rate  up  to  five 
times  that  of  adults.1014  In  addition, 
children  breathe  through  their  mouths 
more  than  adultsand  their  nasal 
passages  are  less  effective  at  removing 
pollutants,  which  leads  to  a  higher 
deposition  fraction  in  their  lungs.1015 

Certain  motor  vehicle  emissions 
present  greater  risks  to  children  as  well. 
Early  life  stages  (e.g.,  children)  are 
thought  to  be  more  susceptible  to  tumor 
development  than  adults  when  exposed 
to  carcinogenic  chemicals  that  act 
through  a  mutagenic  mode  of  action.1016 


1014  u  s.  Environmental  Protection  Agency. 
(2009).  MetabollcaSly- derived  ventilation  rates:  a 
revised  approach  based  upon  oxygen  consumption 
rates.  Washington,  DC:  Office  of  Research  and 
Development.  EPA/600/R-06/129F.  http:// 
cfpub.epa.gov/ncea/cfm/recordispiay.cfm? 
deid=202543. 

1015  poos,  B,;  Marty,  M.;  Schwartz,  J.;  Bennet,  W.; 
Moya,  J.;  Jarabek,  A.M.;  Salmon,  A.G.  (2008) 
Focusing  on  children’s  inhalation  dosimetry  and 
health  effects  for  risk  assessment:  an  introduction. 
JToxicol  Environ  Health  71A:  149-165. 

1016  u.S.  Environmental  Protection  Agency. 
(2005).  Supplemental  guidance  for  assessing 
susceptibility  from  early- lifeexposure to 
carcinogens.  Washington,  DC:  Risk  Assessment 
Forum.  EPA/630/R-03/003F.  http://www3.epa.gov/ 


Exposure  at  a  young  age  to  these 
carcinogens  could  lead  to  a  higher  risk 
of  developing  cancer  later  in  life. 

The  adverse  effects  of  individual  air 
pollutants  may  be  more  severe  for 
children,  particularly  the  youngest  age 
groups,  than  adults.  The  Integrated 
Science  Assessments  and  Criteria 
Documents  for  a  number  of  pollutants 
affected  by  these  rules,  including  those 
for  N02,  S02,  PM,  ozone  and  CO, 
describe  children  as  a  group  with 
greater  susceptibility.  Section  VIII.A.8 
discusses  a  number  of  childhood  health 
outcomes  associated  with  proximity  to 
roadways,  including  evidence  for 
exacerbation  of  asthma  symptoms  and 
suggestive  evidence  for  new  onset 
asthma.  In  general,  these  studies  do  not 
identify  the  specific  contaminants 
associated  with  adverse  effects,  instead 
addressing  the  near- roadway 
environment  as  one  containing 
numerous  exposures  potentially 
associated  with  adverse  health  effects. 

There  is  substantial  evidence  that 
people  who  live  or  attend  school  near 
major  roadways  are  more  likely  to  be  of 
a  minority  race,  Hispanic  ethnicity,  and/ 
or  low  SES.  Within  these  highly 
exposed  groups,  children’s  exposure 
and  susceptibility  to  health  effects  is 
greater  than  adults  due  to  school  -  related 
and  seasonal  activities,  behavior,  and 
physiological  factors. 

Section  VI I LC  and  NHTSA’s  FEIS 
describe  the  expected  emissions 
reductions  for  non -GHGco- pollutants 
resulting  from  these  standards.  These 
emissions  reductions  will  lead  to 
reductions  in  ambient  concentrations  of 
PM2  5 ,  ozone  and  other  non  -  GHGco - 
pollutants.  Children  are  not  expected  to 
experience  greater  ambient 
concentrations  of  air  pollutants  than  the 
general  population.  However,  because  of 
their  greater  susceptibility  to  air 
pollution  and  their  increased  time  spent 
outdoors,  it  is  likely  that  these  standards 
will  have  particular  benefits  for 
children’s  health. 

/.  Executive  Order  13211:  Actions 
Concerning  Regulations  That 
Significantly  Affect  Energy  Supply , 
Distribution ,  or  Use 

This  action  is  not  a  “significant 
energy  action’’  because  it  is  not  likely  to 
have  a  significant  adverse  effect  on  the 
supply,  distribution  or  use  of  energy.  In 
fact,  these  rules  have  a  positive  effect  on 
energy  supply  and  use.  Because  the 
combination  of  the  fuel  economy 
standards  and  the  GHG  emission 
standards  will  result  in  significant  fuel 
savings,  this  action  encourages  more 
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efficient  use  of  fuels.  Therefore,  we  have 
concluded  that  this  action  is  not  likely 
to  have  any  adverse  energy  effects.  Our 
energy  effects  analysis  is  described 
above  in  Section  IX  and  NHTSA’s  FEIS. 

J.  National  Technology  Transfer  and 
Advancement  Act  and  1  CFR  Part  51 

This  action  involves  technical 
standards. 

The  agencies  are  using  the  following 
voluntary  consensus  standards  from 
SAE  International: 

•  SAE  J1 025  (August  201 2)  is  a 
voluntary  consensus  standard 
describing  how  to  determine  a  tire’s 
characteristic  value  for  revolutions  per 
mile.  This  replaces  the  proposed 
approach  in  which  we  instructed 
manufacturers  to  determine  and  use  tire 
diameter  as  an  input  for  modeling 
vehicle  emissions. 

•  SAE  J1252  (July  2012)  is  a  voluntary 
consensus  standards  that  describes 
aerodynamic  measu remen t  procedures 
for  wind  tunnels.  Heavy-dutyvehicle 
testing  already  relies  on  these  reference 
standards  under  40  CFR  part  1066. 

•  SAEJ1263  (March  2010)  and  SAE 
J2263  (December  2008)  are  voluntary 
consensus  standards  that  together 
establish  a  test  protocol  to  determine 
road  -  loadcoefficients  for  properly 
testing  vehicles  on  a  chassis 
dynamometer  to  simulate  in-use 
operating  conditions.  Heavy-duty 
vehicle  testing  already  relies  on  these 
reference  standards  under  40  CFR  part 
1066. 

•  SAE  J1 594  (July  2010)  is  a  voluntary 
consensus  standards  that  describes 
vehicle  aerodynamics  terminology. 
Heavy-dutyvehicle  testing  already 

re  I  ies  on  these  reference  standards 
under  40  CFR  part  1066. 

•  SAE  J1 930  (October  2008)  is  a 
voluntary  consensus  standards  that 
describes  terms  and  abbreviations  for 
engine  and  vehicle  technologies.  We  are 
adopting  an  updated  standard  to  reflect 
the  current  version. 

•  SAEJ2071  (Revised  June  1994)  is  a 
voluntary  consensus  standards  that 
describes  specifications  for  wind 
tunnels. 

•  SAE  J2343  (July  2008).  This 
voluntary  consensus  standard 
establishes  a  minimum  hold  time  for 
LNG-fueledvehicles  following  a 
refueling  event  before  the  tank  vents  to 
relieve  pressure.  This  is  described 
further  in  Section  XIII. A. 3. 

•  SAE  J2452  (June  1999)  is  a 
voluntary  consensus  standards  that 
describes  a  procedure  for  measuring  tire 
rolling  resistance  as  part  of  a  coastdown 
procedure. 

•  SAE  J2966  (September  201 3)  is  a 
voluntary  consensus  standards  that 
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describes  a  protocol  for  using 
computational  fluid  dynamics  to 
determine  aerodynamic  drag. 

The  regulations  for  the  Phase  1 
standards  included  a  reference  to  SAE 
J1526  as  a  test  procedure  for  measuring 
in-usefuel  consumption.  An  updated 
version  of  SAE  J1 526  was  adopted  in 
September  2015.  As  noted  in  the 
proposed  rule,  we  are  revising  the 
regulations  to  reference  the  updated 
version  of  SAE  J1 526.  All  SAE 
documents  are  available  from  the 
publisher’s  Web  site  at  www.sae.org . 

We  are  adopting  a  standard  to 
facilitate  measurement  with  fourier 
transform  infrared  (FTIR)  analyzers — 
ASTM  D6348  (February  2012).  We  are 
also  adopting  an  updated  version  of 
ASTM  D4809-13,  which  specifies  test 
methods  for  determining  the  heat  of 
combustion  of  liquid  hydrocarbon  fuels 
for  both  Phase  1  and  Phase  2  standards. 

We  are  referencing  a  new  supplement 
to  ANSI  NGV1 ,  which  we  already  use 
for  defining  system  requirements  for 
compressed  natural  gas  vehicles.  The 
supplement  from  the  same  publisher  is 
known  as  CSA  IR-1-15,  “Compressed 
Natural  Gas  Vehicle  (NGV)  High  Flow 
Fueling  Connection  Devices.”  This 
documents  is  available  from  the  ANSI 
Website  at  www.ansi.org .  The 
supplement  will  eventually  be 
incorporated  into  ANSI  NGV1,  at  which 
point  we  would  no  longer  need  to 
reference  to  CSA  IR-1-15. 

This  action  also  involves  technical 
standards  for  which  there  is  no  available 
voluntary  consensus  standard.  First,  the 
agencies  are  adopting  greenhouse  gas 
emission  standards  for  heavy-duty 
vehicles  that  depend  on  computer 
modeling  to  predict  an  emission  rate 
based  on  various  engine  and  vehicle 
characteristics.  Such  a  model  is  not 
available  from  other  sources,  so  EPA  has 
developed  the  Greenhouse  Gas  Emission 
Model  as  a  simulation  tool  for 
demonstrating  compliance  with 
emission  standards.  See  Section  II  for  a 
detailed  description  of  the  model.  A 
working  version  of  this  software  is 
available  for  download  at  http:// 
www3.  epa.gov/otaq/climate/gem.htm . 

Second,  40  CFR  part  1037  includes 
several  test  procedures  involving 
calculation  with  numerous  physical 
quantities.  We  are  incorporating  by 
reference  NIST  Special  Publication  811 
to  allow  for  standardization  and 
consistency  of  units  and  nomenclature. 
This  standard,  which  already  applies  for 
40  CFR  parts  1065  and  1066,  is 
published  by  the  National  Institute  of 
Standards  and  Technology  (Department 
of  Commerce)  and  is  avai  lable  at  no 
charge  at  www.nist.gov . 


Third,  the  amendments  for  marine 
diesel  engines  involve  technical 
standards  related  to  the  requirements 
that  apply  internationally.  There  are  no 
voluntary  consensus  documents  that 
address  these  technical  standards.  In 
earlier  rulemakings,  EPA  has  adopted  an 
incorporation  by  reference  for  M  ARPOL 
Annex  VI  and  the  NOx  Technical  code 
in  40  CFR  parts  1042  and  1043.  The 
International  Maritime  Organization 
adopted  changes  to  these  documents  in 
2013  and  2014,  which  need  to  be 
reflected  in  40  CFR  parts  1042  and  1043. 
EPA  recently  adopted  the  updated 
reference  documents  in  40  CFR  part 
1043.  As  noted  in  Section  X1V.H.4,  this 
rule  includes  the  remaining  step  of 
incorporating  the  updated  1MO 
documents  by  reference  in  40  CFR  part 
1042.  All  these  documents  are  available 
at  www.imo.org. 

K.  Executive  Order  12898:  Federal 
Actions  To  Address  Environmental 
Justice  in  Minority  Populations  and 
Low- IncomePopulations 

The  agencies  believe  the  human 
health  or  environmental  risk  addressed 
by  this  action  will  not  have  potential 
disproportionately  high  and  adverse 
human  health  or  environmental  effects 
on  minority,  low-incomeor  indigenous 
populations.  The  results  of  this 
evaluation  are  discussed  below. 

With  respect  to  GHG  emissions,  the 
agencies  have  determined  that  these 
final  rules  will  not  have 
disproportionately  high  and  adverse 
human  health  or  environmental  effects 
on  minority,  low-incomeor  indigenous 
populations  because  they  increase  the 
level  of  environmental  protection  for  all 
affected  populations  without  having  any 
disproportionately  high  and  adverse 
human  health  or  environmental  effects 
on  any  population,  including  any 
minority,  low-incomeor  indigenous 
population.  The  reductions  in  C02  and 
other  GHGs  associated  with  the 
standards  will  affect  climate  change 
projections,  and  the  agencies  have 
estimated  reductions  in  projected  global 
mean  surface  temperatures  (Section  VI 1 
and  NHTSA’s  FEIS).  Within 
communities  experiencing  adverse 
impacts  related  to  climate  change, 
certain  parts  of  the  population  may  be 
especially  vulnerable;  these  include  the 
poor,  the  elderly,  those  already  in  poor 
health,  the  disabled,  those  living  alone, 
and/or  indigenous  populations 
dependent  on  one  or  a  few 
resources.1017 


1017  EPA  2009.  Technical  Support  Document  for 
Endangerment  and  Cause  of  Contribute  Findings  for 
Greenhouse  Gases  under  section  202(a)  of  the  Clean 
Air  Act.  Available  at:  http://www3.epa.gov/ 


For  non-GHGco-pollutantssuch  as 
ozone,  PM2.5,  and  toxics,  the  agencies 
have  concluded  that  it  is  not  practicable 
to  determine  whether  there  will  be 
disproportionately  high  and  adverse 
human  health  or  environmental  effects 
on  minority,  low  income  and/or 
indigenous  populations  from  these 
rules.  As  discussed  in  Section  VIII  and 
NHTSA’s  FEIS,  however,  based  on  the 
magnitude  of  the  non -GHGco- pollutant 
emissions  changes  predicted  to  result 
from  these  standards,  EPA  and  NHTSA 
expect  that  there  will  be  improvements 
in  ambient  air  quality  that  will  likely 
help  in  mitigating  the  disparity  in  racial, 
ethnic,  and  economically -based 
exposures. 

L.  Endangered  Species  Act  (ESA) 

Section  7(a)(2)  of  the  ESA  requires 
federal  agencies,  in  consultation  with 
the  National  Oceanic  and  Atmospheric 
Administration  Fisheries  Service  and/or 
the  U.S.  Fish  and  Wildlife  Service 
(FWS),  to  ensure  that  actions  they 
authorize,  fund,  or  carry  out  are  not 
likely  to  jeopardize  the  continued 
existence  of  federally  listed  endangered 
or  threatened  species  or  result  in  the 
destruction  or  adverse  modification  of 
designated  critical  habitat  of  such 
species.  16  U.S.C.  1536(a)(2).  Under 
relevant  implementing  regulations, 
section  7(a)(2)  applies  only  to  actions 
where  there  is  discretionary  federal 
involvement  or  control.  50  CFR  402.03. 
Further,  consultation  is  required  only 
for  actions  that  “may  affect55  listed 
species  or  critical  habitat.  50  CFR 
402.14.  Consultation  is  not  required 
where  the  action  has  no  effect  on  such 
species  or  habitat.  Under  this  standard, 
it  is  the  federal  agency  taking  the  action 
that  evaluates  the  action  and  determines 
whether  consultation  is  required.  See  51 
FR  19926,  19949  (June  3,  1986).  Effects 
of  an  action  include  both  the  direct  and 
indirect  effects  that  will  be  added  to  the 
environmental  baseline.  50  CFR  402.02. 
Indirect  effects  are  those  that  are  caused 
by  the  action,  later  in  time,  and  that  are 
reasonably  certain  to  occur.  Id.  To 
trigger  a  consultation  requirement,  there 
must  be  a  causal  connection  between 
the  federal  action,  the  effect  in  question, 
and  the  listed  species,  and  the  effect 
must  be  reasonably  certain  to  occur. 

As  discussed  in  this  Preamble  and  the 
FEIS,  the  agencies  note  that  the 
projected  environmental  effects  of  this 
rule  are  highly  positive.  However,  the 
fact  that  the  rule  will  have  overall 
positive  effects  on  the  environment  does 
not  mean  that  the  rule  “may  affect55  any 
listed  species  or  designated  critical 
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habitat  within  the  meaning  of  ESA 
section  7(a)(2)  or  the  implementing 
regulations  or  require  ESA  consultation. 
We  have  carefully  considered  various 
types  of  potential  environmental  effects, 
including  emissions  of  GHGs  and  non- 
GHGs,  in  reaching  the  conclusion  that 
ESA  consultation  is  not  required  for  this 
rule. 

With  respect  to  the  projected  GHG 
emission  reductions,  we  are  mindful  of 
significant  legal  and  technical  analysis 
undertaken  by  FWS  and  the  U.S. 
Department  of  the  Interior  in  the  context 
of  listing  the  polar  bear  as  a  threatened 
species  under  the  ESA.  In  that  context, 
in  2008,  FWS  and  DOI  expressed  the 
view  that  the  best  scientific  data 
available  were  insufficient  to  draw  a 
causal  connection  between  GHG 
emissions  and  effects  on  the  species  in 
its  habitat.1018  The  DO!  Solicitor 
concluded  that  where  the  effect  at  issue 
is  climate  change,  actions  involving 
GHG  emissions  cannot  pass  the  “may 
affect55  test  of  the  section  7  regulations 
and  thus  are  not  subject  to  ESA 
consultation.  Similarly,  for  this  action, 
in  the  absence  of  a  causal  connection 
between  the  final  rules  and  an  effect  to 
listed  species  or  critical  habitat  that  is 
reasonably  certain  to  occur,  no 
consultation  is  required. 

The  agencies  have  also  previously 
considered  issues  relating  to  GHG 
emissions  in  connection  with  the 
requirements  of  ESA  section  7(a)(2). 
Although  the  GHG  emission  reductions 
projected  for  this  rule  are  large,  EPA 
evaluated  comparable  or  larger 
reductions  in  assessing  this  same  issue 
in  the  context  of  the  light  duty  vehicle 
GHG  emission  standards  for  model 
years  2012-2016  and  2017-2025.  There 
the  agency  projected  emission 
reductions  comparable  to,  or  greater 
than  those  projected  here  over  the 
lifetimes  of  the  model  years  in  question 
and,  based  on  air  quality  modeling  of 
potential  environmental  effects, 
concluded  that  “EPA  knows  of  no 
modeling  tool  which  can  link  these 
small,  time-attenuatedchanges  in  global 
metrics  to  particular  effects  on  listed 
species  in  particular  areas.  Extrapolating 
from  global  metric  to  local  effect  with 
such  small  numbers,  and  accounting  for 
further  links  in  a  causative  chain, 
remain  beyond  current  modeling 
capabilities.55  EPA,  Light  Duty  Vehicle 
Greenhouse  Gas  Standards  and 
Corporate  Average  Fuel  Economy 


1018  See,  e.g.,  73  FR  28212,  28300  (May  15,  2008); 
73  FR  76249  (Dec.  16,  2008);  Memorandum  from 
David  Longly  Bernhardt,  Soiicitor,  U.S.  Department 
of  the  Interior  re;  “Guidance  on  the  Applicability 
of  the  Endangered  Species  Act’s  Consultation 
Requirements  to  Proposed  Actions  Involving  the 
Emission  of  Green  house  Gases”  (Oct.  3,  2008). 


Standards ,  Response  to  Comment 
Document  for  Joint  Rulemaking  at  4-102 
(Docket  EP A-O A R-H Q-2009-47 82 ). 
EPA  reached  this  conclusion  after 
evaluating  issues  relating  to  potential 
improvements  relevant  to  both 
temperature  and  oceanographic  pH 
outputs.  EPA’s  ultimate  finding  was  that 
“any  potential  for  a  specific  impact  on 
listed  species  in  their  habitats 
associated  with  these  very  small 
changes  in  average  global  temperature 
and  ocean  pH  is  too  remote  to  trigger  the 
threshold  for  ESA  section  7(a)(2).55  Id. 
EPA  and  NHTSA  believe  that  the  same 
conclusion  will  apply  to  the  present 
final  rule,  given  that  the  projected  C02 
emission  reductions  are  comparable  to 
or  less  than  those  projected  for  either  of 
the  light  duty  vehicle  rules.  See  Section 
VII. D.2  and  Table  Vii-41  of  this 
Preamble;  See  also ,  e.g..  Ground  Zero 
Center  for  Non  -  Violent  Action  v.  U.S. 
Dept,  of  Navy,  383  F.  3d  1082,  1091-92 
(9th  Cir.  2004)  (where  the  likelihood  of 
jeopardy  to  a  species  from  a  federal 
action  is  extremely  remote,  ESA  does 
not  require  consultation). 

M.  Congressional  Review  Act  (CRA) 

This  action  is  subject  to  the  CRA,  and 
the  agencies  will  submit  a  rule  report  to 
each  House  of  the  Congress  and  to  the 
Comptroller  General  of  the  United 
States.  This  action  is  a  “major  rule55  as 
defined  by  5  U.S.C.  804(2). 

XV.  EPA  and  NHTSA  Statutory 
Authorities 

As  described  below,  the  regulations 
being  adopted  are  authorized  separately 
for  EPA  and  NHTSA  under  the  agencies5 
respective  statutory  authorities.  See 
Section  I  for  a  discussion  of  these 
authorities. 

A.  EPA 

Statutory  authority  for  the  vehicle 
controls  is  found  in  CAA  section  202(a) 
(which  authorizes  standards  for 
emissions  of  pollutants  from  new  motor 
vehicles  that  emissions  cause  or 
contribute  to  air  pollution  which  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare),  and  CAA 
sections  202(d),  203-209,  216,  and  301 
(42  U.S.C.  7521(a),  7521(d),  7522-7543, 
7550,  and  7601). 

EPA  makes  certain  proposed  rules 
available  to  the  Science  Advisory  Board 
(SAB),  including  rules  subject  to  42 
U.S.C.  4365  and  rules  which  are  not,  but 
which  EPA  believes  should  be  made 
available  to  the  SAB.  EPA  provided 
information  to  the  SAB  about  this 
rulemaking  and  on  June  1 1 , 2014,  the 
chartered  SAB  discussed  the 
recommendations  of  its  work  group  on 
the  planned  action  and  agreed  that  no 


further  SAB  consideration  of  the  rule  or 
its  supporting  science  was  merited.  We 
note  further  that  the  substantial  NAS 
report  to  NHTSA  and  to  Congress 
evaluating  medium-and  heavy-duty 
truck  fuel  efficiency  improvement 
opportunities  (see  Section  LA. 2  (g) 
above)  would  serve  as  a  surrogate  for 
SAB  consultation.  See  American 
Petroleum  Inst.  v.  EPA,  665  F.  2d  1176, 
1189  (D.C.  Cir.  1981). 

B.  NHTSA 

Statutory  authority  for  the  fuel 
consumption  standards  is  found  in 
section  103  of  the  Energy  Independence 
and  Security  Act  of  2007,  49  U.S.C. 
32902(k).  EISA  authorizes  a  fuel 
efficiency  improvement  program, 
designed  to  achieve  the  maximum 
feasible  improvement  to  be  created  for 
commercial  medium-and  heavy-duty 
on-highwayvehicles  and  work  trucks,  to 
implement  appropriate  test  methods, 
measurement  metrics,  fuel  economy 
standards,  and  compliance  and 
enforcement  protocols  that  are 
appropriate,  cost- effect iveand 
technologically  feasible.  To  the  extent 
motor  vehicle  safety  is  implicated, 
NHTSA’s  authority  to  regulate  it  is  also 
derived  from  the  National  Traffic  and 
Motor  Vehicle  Safety  Act,  49  U.S.C. 
30101  etseq. 

List  of  Subjects 

40  CFR  Part  9 

Reporting  and  recordkeeping 
requirements. 

40  CFR  Part  22 

Administrative  practice  and 
procedure,  Air  pollution  control, 
Hazardous  substances,  Hazardous 
waste,  Penalties,  Pesticides  and  pests, 
Poison  prevention,  Water  pollution 
control. 

40  CFR  Part  85 

Confidential  business  information, 
Imports,  Labeling,  Motor  vehicle 
pollution,  Reporting  and  recordkeeping 
requirements,  Research,  Warranties. 

40  CFR  Part  86 

Administrative  practice  and 
procedure,  Confidential  business 
information,  incorporation  by  reference, 
Labeling,  Motor  vehicle  pollution, 
Reporting  and  recordkeeping 
requirements. 

40  CFR  Part  600 

Administrative  practice  and 
procedure,  Electric  power,  Fuel 
economy,  Incorporation  by  reference, 
Labeling,  Reporting  and  recordkeeping 
requirements. 
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40  CFR  Part  1033 

Administrative  practice  and 
procedure,  Air  pollution  control. 

40  CFR  Parts  1036  and  1037 

Environmental  protection, 
Administrative  practice  and  procedure, 
Air  pollution  control,  Confidential 
business  information,  Incorporation  by 
reference,  Labeling,  Motor  vehicle 
pollution,  Reporting  and  recordkeeping 
requirements,  Warranties. 

40  CFR  Part  1039 

Environmental  protection, 
Administrative  practice  and  procedure, 
Air  pollution  control,  Confidential 
business  information,  imports,  Labeling, 
Penalties,  Reporting  and  recordkeeping 
requirements,  Warranties. 

40  CFR  Part  1042 

Environmental  protection, 
Administrative  practice  and  procedure, 
Air  pollution  control,  Confidential 
business  information,  Imports, 
Incorporation  by  reference,  Labeling, 
Penalties,  Reporting  and  recordkeeping 
requirements,  Vessels,  Warranties. 

40  CFR  Part  1043 

Environmental  protection, 
Administrative  practice  and  procedure, 
Air  pollution  control,  imports, 
Incorporation  by  reference,  Vessels, 


Reporting  and  recordkeeping 
requirements. 

40  CFR  Parts  1065  and  1066 

Administrative  practice  and 
procedure,  Air  pollution  control, 
incorporation  by  reference,  Reporting 
and  recordkeeping  requirements, 
Research. 

40  CFR  Part  1068 

Administrative  practice  and 
procedure,  Confidential  business 
information,  Imports,  incorporation  by 
reference,  Motor  vehicle  pollution, 
Penalties,  Reporting  and  recordkeeping 
requirements,  Warranties. 

49  CFR  Parts  523 ,  534,  and  535 

Fuel  economy,  Reporting  and 
recordkeeping  requirements. 

49  CFR  Part  538 

Administrative  practice  and 
procedure,  Fuel  economy,  Motor 
vehicles,  Reporting  and  recordkeeping 
requirements. 

For  the  reasons  set  out  in  the 
Preamble,  title  40,  chapter  I  of  the  Code 
of  Federal  Regulations  is  amended  as  set 
forth  below. 

PART  9— OMB  APPROVALS  UNDER 
THE  PAPERWORK  REDUCTION  ACT 

*  1.  The  authority  citation  for  part  9 
continues  to  read  as  follows: 


Authority:  7  U.S.C.  135efseg.,  136-136y; 
15  U.S.C.  2001, 2003,  2005,  2006,  2601-2671; 
21  U.S.C.  331  j,  346a,  31  U.S.C.  9701;  33 
U.S.C.  1251  etseq.,  1311,  1313d,  1314,  1318, 
1321,  1326,  1330,  1342,  1344,  1345(d)  and 
(e),  1361;  E.O.  11735,  38  FR  21243,  3  CFR, 
1971-1975  Comp.  p.  973;  42  U.S.C.  241, 

242b,  243,  246,  300f,  300g,  300g-1,  300g-2, 
300g-3,  300g-4,  300g-5,  300g-6,  300J-1 , 

300 j -2,  300j-3,  300J-4,  300j-9,  1857  etseq., 
6901 -6992k,  7401-7671q,  7542,  9601-9657, 
11023,  11048. 

*  2.  In  §9.1  the  table  is  amended  by: 

*  a.  Adding  in  numerical  order  by  CFR 
designation  a  new  undesignated  center 
heading  “Control  of  Emissions  from 
New  and  in -UseHeavy- Duty  Highway 
Engines”  and  its  entry  in  numerical 
order  for  “1036.825”; 

*  b.  Adding  in  numerical  order  by  CFR 
designation  a  new  undesignated  center 
heading  “Control  of  Emissions  from 
New  Heavy- DutyMotor  Vehicles”  and 
its  entry  in  numerical  order  for 
“1037.825”;  and 

*  c.  Adding  in  numerical  order  by  CFR 
designation  a  new  undesignated  center 
heading  “Control  of  NOx  SOx,  and  PM 
Emissions  from  Marine  Engines  and 
Vessels  Subject  to  the  M  ARPOL 
Protocol”  and  its  entries  in  numerical 
order  for  “1043.40-1043.95”. 

The  additions  read  as  follows: 

§9.1  OMB  approvals  under  the  Paperwork 
Reduction  Act. 

***** 


40  CFR  citation 

OMB  control  No. 

* 

* 

Control  of  Emissions  From  New  and  In-Use  Heavy-Duty  Highway  Engines 

1036.825  . 

2060-0678 

Control  of  Emissions  From  New  Heavy-Duty  Motor  Vehicles 

1037.825  . 

2060-0678 

Control  of  NOx,  SOXs  and  PM  Emissions  From  Marine  Engines  and  Vessels  Subject  to  the  Marpol  Protocol 

1043.40-1043.95  . 

****** 

2060-0641 

* 

PART  22— CONSOLIDATED  RULES  OF 
PRACTICE  GOVERNING  THE 
ADMINISTRATIVE  ASSESSMENT  OF 
CIVIL  PENALTIES  AND  THE 
REVOCATION/TERMINATION  OR 
SUSPENSION  OF  PERMITS 

*  3.  The  authority  citation  for  part  22 
continues  to  read  as  follows: 


Authority:  7  U.S.C.  136(1);  15  U.S.C.  2615; 
33  U.S.C.  1319,  1342,  1361,  1415  and  1418; 
42  U.S.C.  300g-3(g),  6912,  6925,  6928,  6991e 
and  6992d;  42  U.S.C.  7413(d),  7524(c), 
7545(d),  7547,  7601  and  7607(a),  9609,  and 
11045. 

Subpart  A — General 

*  4.  Section  22.1  is  amended  by  revising 
paragraph  (a)(2)  to  read  as  follows: 


§22.1  Scope  of  this  part. 

(a)  *  *  * 

(2)  The  assessment  of  any 
administrative  civil  penalty  under 
sections  1 1 3(d),  205(c),  211(d)  and 
21 3(d)  of  the  Clean  Air  Act,  as  amended 
(42  U.S.C.  7413(d),  7524(c),  7545(d)  and 
7547(d)),  and  a  determination  of 
nonconforming  engines,  vehicles  or 
equipment  under  sections  207(c)  and 


EPA-1 9-01 26-A-001 490 


ED  001620  00002750-00493 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73971 


21 3(d)  of  the  Clean  Air  Act,  as  amended 
(42  U.S.C.  7541(c)  and  7547(d)); 

*  *  *  *  * 

Subpart  C — Prehearing  Procedures 

*  5.  Section  22.34  is  revised  to  read  as 
follows: 

§22.34  Supplemental  rules  governing  the 
administrative  assessment  of  civil  penalties 
under  the  Clean  Air  Act. 

(a)  Scope.  This  section  shall  apply,  in 
conjunction  with  §§22.1  through  22.32, 
in  administrative  proceedings  to  assess 

a  civil  penalty  conducted  under  sections 
1 1 3(d),  205(c),  21 1  (d),  and  21 3(d)  of  the 
Clean  Air  Act,  as  amended  (42  U.S.C. 
7413(d),  7524(c),  7545(d),  and  7547(d)), 
and  a  determination  of  nonconforming 
engines,  vehicles  or  equipment  under 
sections  207(c)  and  21 3(d)  of  the  Clean 
Air  Act,  as  amended  (42  U.S.C.  7541(c) 
and  7547(d)).  Where  inconsistencies 
exist  between  this  section  and  §§22.1 
through  22.32,  this  section  shall  apply. 

(b)  Issuance  of  notice.  Prior  to  the 
issuance  of  a  final  order  assessing  a  civil 
penalty  or  a  final  determination  of 
nonconforming  engines,  vehicles  or 
equipment,  the  person  to  whom  the 
order  or  determination  is  to  be  issued 
shall  be  given  written  notice  of  the 
proposed  issuance  of  the  order  or 
determination.  Service  of  a  complaint  or 
a  consent  agreement  and  final  order 
pursuant  to  §22.13  satisfies  these  notice 
requirements. 

PART  85— CONTROL  OF  AIR 
POLLUTION  FROM  MOBILE  SOURCES 

*  6.  The  authority  citation  for  part  85 
continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671  q. 

Subpart  F — Exemption  of  Clean 
Alternative  Fuel  Conversions  from 
Tampering  Prohibition 

*  7.  Section  85.525  is  revised  to  read  as 
follows: 

§85.525  Applicable  standards. 

To  qualify  for  an  exemption  from  the 
tampering  prohibition,  vehicles/engines 
that  have  been  converted  to  operate  on 
a  different  fuel  must  meet  emission 
standardsand  related  requirements  as 
described  in  this  section.  The  modified 
vehicle/engine  must  meet  the 
requirements  that  applied  for  the  OEM 
vehicle/engine,  or  the  most  stringent 
OEM  vehicle/engine  standards  in  any 
allowable  grouping.  Fleet  average 
standards  do  not  apply  unless  clean 
alternative  fuel  conversions  are 
specifically  listed  as  subject  to  the 
standards. 


(a)  If  the  vehicle/engine  was  certified 
with  a  Family  Emission  Limit  for  NOx, 
NOx+HC,  NOx+NMOG,  or  particulate 
matter,  as  noted  on  the  vehicle/engine 
emission  control  information  label,  the 
modified  vehicle/engine  may  not  exceed 
this  Family  Emission  Limit. 

(b)  Compliance  with  greenhouse  gas 
emission  standards  is  demonstrated  as 
fol  lows: 

(1)  Subject  to  the  following  exceptions 
and  special  provisions,  compliance  with 
light- dutyvehicle  greenhouse  gee 
emission  standards  is  demonstrated  by 
complying  with  the  N20  and  CH4 
standardsand  provisions  set  forth  in  40 
CFR 86.1818-12(f)(1) and  thein-useC02 
exhaust  emission  standard  set  forth  in 
40  CFR  86. 1 8 1 8-1 2(d )  as  determ i ned  by 
the  OEM  for  the  subconfiguration  that  is 
identical  to  the  fuel  conversion 
emission  data  vehicle  (EDV): 

(i)  If  the  OEM  complied  with  the 

I  ight  -  dutygreen house  gas  standards 
using  the  fleet  averaging  option  for  N20 
and  CH4,  as  allowed  under  40  CFR 
86. 181 8-1 2(f)(2),  the  calculations  of  the 
carbon  -  relatedexhaust  emissions 
require  the  input  of  grams/mile  values 
for  N20  and  CH4,  and  you  are  not 
required  to  demonstrate  compliance 
with  the  standalone  CH4  and  N20 
standards. 

(ii)  if  the  OEM  complied  with 
alternate  standards  for  N20  and/or  CH4, 
as  allowed  under  40  CFR  86.1818- 
12(f)(3),  you  may  demonstrate 
compliance  with  the  same  alternate 
standards. 

(iii)  If  the  OEM  complied  with  the 
nitrous  oxide  (N20)  and  methane  (Chi4) 
standards  and  provisions  set  forth  in  40 
CFR  86.1818-12(f)(1)  or  (3),  and  the  fuel 
conversion  C02  measured  value  is  lower 
than  the  in-useC02  exhaust  emission 
standard,  you  also  have  the  option  to 
convert  the  difference  between  the  in- 
use  C02  exhaust  emission  standard  and 
the  fuel  conversion  C02  measured  value 
into  GHG  equivalents  of  CH4  and/or 
N20,  using  298  g  C02  to  represent  1  g 
N20  and  25  g  C02  to  represent  1  g  Chi4. 
You  may  then  subtract  the  applicable 
converted  values  from  the  fuel 
conversion  measured  values  of  CH4  and/ 
or  N20  to  demonstrate  compliance  with 
the  CH4  and/or  N20  standards. 

(iv)  Optionally,  compliance  with 
greenhouse  gas  emission  requirements 
may  be  demonstrated  by  comparing 
emissions  from  the  vehicle  prior  to  the 
fuel  conversion  to  the  emissions  after 
the  fuel  conversion.  This  comparison 
must  be  based  on  FTP  test  results  from 
the  emission  data  vehicle  (EDV) 
representing  the  pre-conversiontest 
group.  The  sum  of  C02,  CH4,  and  N20 
shall  be  calculated  for  pre-and  post¬ 
conversion  FTP  test  results,  where  CH4 


and  N20  are  weighted  by  their  global 
warming  potentials  of  25  and  298, 
respectively.  The  post- con versionsum 
of  these  emissions  must  be  lower  than 
the  pre-conversionconversion 
greenhouse  gas  emission  results.  C02 
emissions  are  calculated  as  specified  in 
40  CFR  600.113-12.  If  statements  of 
compliance  are  applicable  and  accepted 
in  lieu  of  measuring  N20,  as  permitted 
by  EPA  regulation,  the  comparison  of 
the  greenhouse  gas  results  also  need  not 
measure  or  include  N20  in  the  before 
and  after  emission  comparisons. 

(2)  Compliance  with  heavy-duty 
engine  greenhouse  gas  emission 
standards  is  demonstrated  by  complying 
with  the  C02,  N20,  and  CH4  standards 
(or  FELs,  as  applicable)  and  provisions 
set  forth  in  40  CFR  1036.108  for  the 
engine  family  that  is  represented  by  the 
fuel  conversion  emission  data  engine 
(EDE).  The  following  additional 
provisions  apply: 

(i)  If  the  fuel  conversion  C02 
measured  value  is  lower  than  the  C02 
standard  (or  FEL,  as  applicable),  you 
have  the  option  to  convert  the  difference 
between  the  C02  standard  (or  FEL,  as 
applicable)  and  the  fuel  conversion  C02 
measured  value  into  GHG  equivalents  of 
CH4  and/or  N20,  using  298  g/hp-hrC02 
to  represent  1  g/hp-hrN20.  Similarly, 
you  may  use  34  g/hp-hrC02  to 
represent  1  g/hp-hrCH4  for  model  year 
2021  and  later  engines,  and  you  may  use 
25  g/hp-hrC02  to  represent  1  g/hp-hr 
CH4  for  earlier  engines.  You  may  then 
subtract  the  applicable  converted  values 
from  the  fuel  conversion  measured 
values  of  CH4  and/or  N20  to 
demonstrate  compliance  with  the  CH4 
and/or  N20  standards  (or  FEL,  as 
applicable). 

(ii)  Small  volume  conversion 
manufacturers  may  demonstrate 
compliance  with  N20  standards  based 
on  an  engineering  analysis. 

(iii)  For  conversions  of  engines 
installed  in  vocational  vehicles  subject 
to  Phase  2  standards  under  40  CFR 
1037.105  or  in  tractors  subject  to  Phase 
2  standards  under  40  CFR  1037.106, 
conversion  manufacturers  may  omit  a 
demonstration  related  to  the  vehicle - 
based  standards,  as  long  as  they  have  a 
reasonable  technical  basis  for  believing 
that  the  modified  vehicle  continues  to 
meet  those  standards. 

(3)  Subject  to  the  following  exceptions 
and  special  provisions,  compliance  with 
greenhouse  gas  emission  standards  for 
heavy -dutyvehicles  subject  to  40  CFR 
86.1819  is  demonstrated  by  complying 
with  the  N20  and  CH4  standards  and 
provisions  set  forth  in  40  CFR  86.1819 
and  the  in-useC02  exhaust  emission 
standard  set  forth  in  40  CFR  86.1819- 
14(b)  as  determined  by  the  OEM  for  the 
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subconfiguration  that  is  identical  to  the 
fuel  conversion  emission  data  vehicle 
(EDV): 

(i)  If  the  OEM  complied  with  alternate 
standards  for  N20  and/or  CH4,  as 
allowed  under  40  CFR  86.1819-14(c) 
you  may  demonstrate  compliance  with 
the  same  alternate  standards. 

(ii)  if  you  are  unable  to  meet  either  the 
N20  or  CH4  standards  and  your  fuel 
conversion  C02  measured  value  is  lower 
than  the  in-useC02  exhaust  emission 
standard,  you  may  also  convert  the 
difference  between  the  in-useC02 
exhaust  emission  standard  and  the  fuel 
conversion  C02  measured  value  into 
GHG  equivalents  of  CH4  and/or  N20, 
using  298  g  C02  to  represent  1  g  N20. 
Similarly,  you  may  use  34  g  C02  to 
represent  1  g  CH4.for  model  year  2021 
and  later  vehicles,  and  you  may  use  25 

g  C02  to  represent  1  g  CH4  for  earlier 
vehicles.  You  may  then  subtract  the 
applicable  converted  values  from  the 
fuel  conversion  measured  values  of  CH4 
and/or  N20  to  demonstrate  compliance 
with  the  CH4  and/or  N20  standards. 

(iii)  You  may  alternatively  comply 
with  the  greenhouse  gas  emission 
requirements  by  comparing  emissions 
from  the  vehicle  before  and  after  the 
fuel  conversion.  This  comparison  must 
be  based  on  FTP  test  results  from  the 
emission  data  vehicle  (EDV) 
representing  the  p  re -con  vers  ion  test 
group.  The  sum  of  C02,  CH4,  and  N20 
shall  be  calculated  for  pre-and  post- 
conversion  FTP  test  results,  where  CH4 
and  N20  are  weighted  by  their  global 
warming  potentials  as  described  in 
paragraph  (b)(3)(H)  of  this  section.  The 
post- con versionsum  of  these  emissions 
must  be  lower  than  the  pre- conversion 
greenhouse  gas  emission  result. 
Calculate  C02  emissions  as  specified  in 
40  CFR  600.1 1 3.  If  we  waive  N20 
measurement  requirements  based  on  a 
statement  of  compliance,  disregard  N20 
for  all  measurements  and  calculations 
under  this  paragraph  (b)(3)(iii). 

(c)  Conversion  systems  for  engines 
that  would  have  qualified  for  chassis 
certification  at  the  time  of  OEM 
certification  may  use  those  procedures, 
even  if  the  OEM  did  not.  Conversion 
manufacturers  choosing  this  option 
must  designate  test  groups  using  the 
appropriate  criteria  as  described  in  this 
subpart  and  meet  all  vehicle  chassis 
certification  requirements  set  forth  in  40 
CFR  part  86,  subpart  S. 

Subpart  O — Urban  Bus  Rebuild 
Requirements 

*  8.  Section  85.1406  is  amended  by 
revising  paragraph  (f)(2)  to  read  as 
follows: 


§85.1406  Certification. 

*  *  *  *  * 

(f)  *  *  * 

(2)  If  the  equipment  certifier  disagrees 
with  such  determination  of 
nonconformity  and  so  advises  the 
Agency,  the  Administrator  shall  afford 
the  equipment  certifier  and  other 
interested  persons  an  opportunity  to 
present  their  views  and  evidence  in 
support  thereof  at  a  public  hearing 
conducted  in  accordance  with 
procedures  found  in  40  CFR  part  1068, 
subpart  G. 

Subpart  P — Importation  of  Motor 
Vehicles  and  Motor  Vehicle  Engines 

*  9.  Section  85.1508  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§85.1508  “In  Use’’  inspections  and  recall 
requirements. 

***** 

(c)  A  certificate  holder  will  be  notified 
whenever  the  Administrator  has 
determined  that  a  substantial  number  of 
a  class  or  category  of  the  certificate 
holder’s  vehicles  or  engines,  although 
properly  maintained  and  used,  do  not 
conform  to  the  regulations  prescribed 
under  section  202  when  in  actual  use 
throughout  their  useful  lives  (as 
determined  under  section  202(d)).  After 
such  notification,  the  Recall  Regulations 
at  40  CFR  part  1068,  subpart  G,  shall 
govern  the  certificate  holder’s 
responsibilities  and  references  to  a 
manufacturer  in  the  Recall  Regulations 
shall  apply  to  the  certificate  holder. 

*  10.  Section  85.1513  isamended  by 
revising  paragraph  (e)(4)  to  read  as 
fol  lows: 

§85.1513  Prohibited  acts;  penalties. 

***** 

(e)  *  *  * 

(4)  Hearings  on  suspensions  and 
revocations  of  certificates  of  conformity 
or  of  eligibility  to  perform  modification/ 
testing  under  §85.1509  shall  be  held  in 
accordance  with  40  CFR  part  1068, 
subpart  G. 

***** 

Subpart  R — Exclusion  and  Exemption 
of  Motor  Vehicles  and  Motor  Vehicle 
Engines 

*  11.  Section  85.1701  isamendedby 
revising  paragraph  (a)(1 )  to  read  as 
fol  lows: 

§85.1701  General  applicability. 

(a) *  *  * 

(1)  Beginning  January  1, 2014,  the 
exemption  provisions  of  40  CFR  part 
1068,  subpart  C,  apply  instead  of  the 
provisions  of  this  subpart  for  heavy- 
duty  motor  vehicle  engines  regulated 


under  40  CFR  part  86,  subpart  A,  except 
that  the  nonroad  competition  exemption 
of  40  CFR  1068.235  and  the  nonroad 
hardship  exemption  provisions  of  40 
CFR  1068.245,  1068.250,  and  1068.255 
do  not  apply  for  motor  vehicle  engines. 
***** 

*  12.  Section  85.1703  isamended  by 
adding  paragraph  (b)  to  read  as  follows: 

§85.1703  Definition  of  motor  vehicle. 

***** 

(b)  Note  that,  in  applying  the  criterion 
in  paragraph  (a)(2)  of  this  section, 
vehicles  that  are  clearly  intended  for 
operation  on  highways  are  motor 
vehicles.  Absence  of  a  particular  safety 
feature  is  relevant  only  when  absence  of 
that  feature  would  prevent  operation  on 
highways. 

*  13.  Section  85.1706  isamended  by 
revising  paragraph  (b)  to  read  as  follows: 

§85.1706  Pre-certification  exemption. 

***** 

(b)  Any  manufacturer  that  desires  a 
pre-certificationexemption  and  is  in  the 
business  of  importing,  modifying  or 
testing  uncertified  vehicles  for  resale 
under  the  provisions  of  40  CFR  85.1 501 
through  85.1515,  must  send  the  request 
to  the  Designated  Compliance  Officer  as 
specified  in  40  CFR  1068.30.  The 
Designated  Compliance  Officer  may 
require  such  manufacturers  to  submit 
information  regarding  the  general  nature 
of  the  fleet  activities,  the  number  of 
vehicles  involved,  and  a  demonstration 
that  adequate  record-keeping 
procedures  for  control  purposes  will  be 
employed. 

*  14.  Section  85.171 1  is  revised  to  read 
as  follows: 

§85.1711  Submission  of  exemption 
requests. 

Requests  for  exemption  or  further 
information  concerning  exemptions 
and/or  the  exemption  request  review 
procedure  should  be  addressed  to  the 
Designated  Compliance  Officer  as 
specified  at  40  CFR  1068.30. 

§§85.1713  and  85.1714  [Removed] 

*  15.  Remove  and  reserve  §§85. 171 3 
and  85.1714. 

Subpart  T — Emission  Defect  Reporting 
Requirements 

*  16.  Section  85.1901  is  revised  to  read 
as  follows: 

§85.1901  Applicability. 

(a)  The  requirements  of  this  subpart 
shall  be  applicable  to  all  1972  and  later 
model  year  motor  vehicles  and  motor 
vehicle  engines,  except  that  the 
provisions  of  40  CFR  1068.501  apply 
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instead  for  heavy -duty  motor  vehicle 
engines  certified  under  40  CFR  part  86, 
subpart  A,  and  for  heavy -dutymotor 
vehicles  certified  under  40  CFR  part 
1037  starting  January  1,2018. 

(b)  The  requirement  to  report 
emission -related defects  affecting  a 
given  class  or  category  of  vehicles  or 
engines  shall  remain  applicable  for  five 
years  from  the  end  of  the  model  year  in 
which  such  vehicles  or  engines  were 
manufactured. 

*  17.  Section  85.1902  is  revised  to  read 
as  follows: 

§85.1902  Definitions. 

For  the  purposes  of  this  subpart  and 
unless  otherwise  noted: 

(a)  Act  means  the  Clean  Air  Act,  42 
U.S.C.  7401-7671q,  as  amended. 

(b)  Emission -related defect  means: 

(1)  A  defect  in  design,  materials,  or 
workmanship  in  a  device,  system,  or 
assembly  described  in  the  approved 
Application  for  Certification  that  affects 
any  parameter  or  specification 
enumerated  in  appendix  VI 1 1  of  this 
part;  or 

(2)  A  defect  in  the  design,  materials, 
or  workmanship  in  one  or  more 

em  ission  -  related  parts,  components, 
systems,  software  or  elements  of  design 
which  must  function  properly  to  ensure 
continued  compliance  with  emission 
standards. 

(c)  Useful  life  has  the  meaning  given 
in  section  202(d)  of  the  Act  (42 
U.S.C.7521(d)) and  regulations 
promulgated  thereunder. 

(d)  Voluntary  emissions  recall  means 
a  repair,  adjustment,  or  modification 
program  voluntarily  initiated  and 
conducted  by  a  manufacturer  to  remedy 
any  emission -related  defect  for  which 
direct  notification  of  vehicle  or  engine 
owners  has  been  provided,  including 
programs  to  remedy  defects  related  to 
emissions  standards  for  C02;  CH4,  N20, 
and/or  carbon  -  relatedexhaust 
emissions. 

(e)  Ultimate  purchaser  has  the 
meaning  given  in  section  216  of  the  Act 
(42  U.S.C. 7550). 

(f)  Manufacturer  has  the  meaning 
given  in  section  216  of  the  Act  (42 
U.S.C.7550). 

*  18.  Section  85.1906  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 

§85.1906  Report  filing:  Record  retention. 

(a)  The  reports  required  by  §§85.1903 
and  85.1904  shall  be  sent  to  the 
Designated  Compliance  Officer  as 
specified  at  40  CFR  1068.30. 

*  *  *  *  * 


Subpart  V — Emissions  Control  System 
Performance  Warranty  Regulations 
and  Voluntary  Aftermarket  Part 
Certification  Program 

*  19.  Section  85.2109  isamended  by 
revising  paragraph  (a)(6)  to  read  as 
fol  lows: 

§85.2109  Inclusion  of  warranty  provisions 
in  owners’  manuals  and  warranty  booklets. 

(a)  *  *  * 

(6)  An  explanation  that  an  owner  may 
obtain  further  information  concerning 
the  emission  performance  warranty  or 
that  an  owner  may  report  violations  of 
the  terms  of  the  Emission  Performance 
Warranty  by  contacting  the  Designated 
Compliance  Officer  as  specified  at  40 
CFR  1068.30  (Attention:  Warranty 
Claim). 

***** 

*  20.  Section  85.2110  isamended  by 
revising  paragraph  (b)  to  read  as  follows: 

§85.2110  Submission  of  owners’  manuals 
and  warranty  statements  to  EPA. 

***** 

(b)  All  materials  described  in 
paragraph  (a)  of  this  section  shall  be 
sent  to  the  Designated  Compliance 
Officer  as  specified  at  40  CFR  1068.30 
(Attention:  Warranty  Booklet). 

PART  86  —CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  HIGHWAY 
VEHICLES  AND  ENGINES 

*  21 .  The  authority  citation  for  part  86 
continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671q. 

*  22.  Section  86.1  isamended  by  adding 
paragraph  (c)(2),  revising  paragraph 

(g)(4),  and  removing  and  reserving 
paragraph  (g)(5). 

The  addition  and  revision  read  as 
fol  lows: 

§86.1  Incorporation  by  reference. 

***** 

(c)  *  *  * 

(2)  CSA  1R-1-15,  Compressed  Natural 
Gas  Vehicle  (NGV)  High  Flow  Fueling 
Connection  Devices — Supplement  to 
NGV  1-2006,  ANSI  approved  August 
26,2015,  IBR  approved  for  §86.1813- 
17(f), 

***** 

(g)  *  *  * 

(4)  SAE  J1877,  Recommended  Practice 
for  Bar-CodedVehicle  Identification 
Number  Label,  July  1994,  IBR  approved 
for  §86.1 807-01  (f). 

(5)  [Reserved] 

***** 

*  23.  Revise  the  heading  of  subpart  A  to 
read  as  follows: 


Subpart  A — General  Provisions  for 
Heavy-Duty  Engines  and  Heavy-Duty 
Vehicles 

§86.001-35  [Removed] 

*  24.  Remove  §86.001-35. 

*  25.  Section  86.004-2  isamended  by 
revising  the  definition  of  “Emergency 
vehicle”  to  read  as  follows: 

§86.004-2  Definitions. 

***** 

Emergency  vehicle  has  the  meaning 
given  in  40  CFR  1037.801. 

***** 

*  26.  Section  86.004-25  isamended  as 
follows: 

*  a.  By  revising  the  introductory  text 
and  paragraph  (b)(3)(iii)(A). 

*  b.  By  removing  paragraph  (b)(3)(vi). 

*  c.  By  revising  paragraphs  (b)(4)(i), 
(b)(4)(iii)(D),  (b)(4)(iii)(F),  and 
(b)(6)(i)(E). 

*  d.  By  adding  paragraph  (i). 

The  addition  and  revisions  read  as 
follows: 

§86.004-25  Maintenance. 

Section  86.004-25  includes  text  that 
specifies  requirements  that  differ  from 
§86.094-25.  Where  a  paragraph  in 
§86.094-25  is  applicable  to  §86.004- 
25,  this  may  be  indicated  by  specifying 
the  corresponding  paragraph  and  the 
statement  “[Reserved].  For  guidance  see 
§86.094-25.”. 

***** 

(b)*  *  * 

(3) *  *  * 

(in)*  *  * 

(A)  Crankcase  ventilation  valves  and 
filters. 

***** 

(4) *  *  * 

(i)  For  diesel -cycleheavy -duty 
engines,  the  adjustment,  cleaning, 
repair,  or  replacement  of  the  following 
items  shall  occur  at  50,000  miles  (or 
1,500  hours)  of  use  and  at  50,000-mile 
(or  1,500-hour)intervals  thereafter: 

(A)  Exhaust  gas  recirculation  system 
related  filters  and  coolers. 

(B)  Crankcase  ventilation  valves  and 
filters. 

(C)  Fuel  injector  tips  (cleaning  only). 

(D) DEF  filters. 

***** 

(Hi)*  *  * 

(D)  Particulate  trap  or  trap  oxidizer 
systems  including  related  components 
(adjustment  and  cleaning  only  for  filter 
element,  replacement  of  the  filter 
element  is  not  allowed  during  the  useful 
life). 

***** 

(F)  Catalytic  converter  (adjustment 
and  cleaning  only  for  catalyst  beds, 
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replacement  of  the  bed  is  not  allowed 
during  the  useful  life). 

*  *  *  *  * 

(6)(i)*  *  * 

(E)  Crankcase  ventilation  valves  and 
filters. 

*  *  *  *  * 

(i)  Notwithstanding  the  provisions  of 
paragraph  (b)(4)  and  (6)  of  this  section, 
manufacturers  may  schedule 
replacement  or  repair  of  particulate  trap 
(or  trap  oxidizer)  systems  or  catalytic 
converters  (including  NOx  adsorbers), 
provided  that  the  manufacturer 
demonstrates  to  the  Administrator’s 
satisfaction  that  the  repair  or 
replacement  will  be  performed 
according  to  the  schedule  and  the 
manufacturer  pays  for  the  repair  or 
replacement. 

*  27.  Section  86.004-28  is  amended  by 
revising  paragraph  (i)  introductory  text 
and  adding  paragraph  (j)  to  read  as 
follows: 

§86.004-28  Compliance  with  emission 
standards. 

*  *  *  *  * 

(i)  This  paragraph  (i)  describes  how  to 
adjust  emission  results  from  model  year 
2020  and  earlier  heavy -dutyengines 
equipped  with  exhaust  aftertreatment  to 
account  for  regeneration  events.  This 
provision  only  applies  for  engines 
equipped  with  emission  controls  that 
are  regenerated  on  an  infrequent  basis. 
For  the  purpose  of  this  paragraph  (i),  the 
term  “regeneration”  means  an  event 
during  which  emission  levels  change 
while  the  aftertreatment  performance  is 
being  restored  by  design.  Examples  of 
regenerations  are  increasing  exhaust  gas 
temperature  to  remove  sulfur  from  an 
adsorber  or  increasing  exhaust  gas 
temperature  to  oxidize  PM  in  a  trap.  For 
the  purpose  of  this  paragraph  (i),  the 
term  “infrequent”  means  having  an 
expected  frequency  of  less  than  once  per 
transient  test  cycle.  Calculation  and  use 
of  adjustment  factors  are  described  in 
paragraphs  (i)(1 )  through  (5)  of  this 
section.  If  your  engine  family  includes 
engines  with  one  or  more  AECDs  for 
emergency  vehicle  applications 
approved  under  paragraph  (4)  of  the 
definition  of  defeat  device  in  §86.004- 
2,  do  not  consider  additional 
regenerations  resulting  from  those 
AECDs  when  calculating  emission 
factors  or  frequencies  under  this 
paragraph  (i). 

*  *  *  *  * 

(j)  For  model  year  2021  and  later 
engines  using  aftertreatment  technology 
with  infrequent  regeneration  events  that 
may  occur  during  testing,  take  one  of 
the  following  approaches  to  account  for 
the  emission  impact  of  regeneration: 


(1 )  You  may  use  the  calculation 
methodology  described  in  40  CFR 
1065.680  to  adjust  measured  emission 
results.  Do  this  by  developing  an 
upward  adjustment  factor  and  a 
downward  adjustment  factor  for  each 
pollutant  based  on  measured  emission 
data  and  observed  regeneration 
frequency  as  follows: 

(1)  Adjustment  factors  should 
generally  apply  to  an  entire  engine 
family,  but  you  may  develop  separate 
adjustment  factors  for  different 
configurations  within  an  engine  family. 
Use  the  adjustment  factors  from  this 
section  for  all  testing  for  the  engine 
family. 

(ii)  You  may  use  carryover  or  carry  - 
across  data  to  establish  adjustment 
factors  for  an  engine  family  as  described 
in  §86.001 -24(f),  consistent  with  good 
engineering  judgment. 

(iii)  identify  the  value  of  F  in  each 
application  for  the  certification  for 
which  it  applies. 

(2)  You  may  ask  us  to  approve  an 
alternate  methodology  to  account  for 
regeneration  events.  We  will  generally 
limit  approval  to  cases  where  your 
engines  use  aftertreatment  technology 
with  extremely  infrequent  regeneration 
and  you  are  unable  to  apply  the 
provisions  of  this  section. 

(3)  You  may  choose  to  make  no 
adjustments  to  measured  emission 
results  if  you  determine  that 
regeneration  does  not  significantly  affect 
emission  levels  for  an  engine  family  (or 
configuration)  or  if  it  is  not  practical  to 
identify  when  regeneration  occurs.  If 
you  choose  not  to  make  adjustments 
under  paragraph  (j)(1 )  or  (2)  of  this 
section,  your  engines  must  meet 
emission  standards  for  all  testing, 
without  regard  to  regeneration. 

§86.004-30  [Removed] 

*  28.  Remove  §86.004-30. 

*  29.  Section  86.007-1 1  is  amended  by 

*  a.  Revising  the  introductory  text  and 
paragraphs  (a)(1)(ii)  and  (iii),  (2)(ii),  and 

(g)- 

*  b.  Adding  and  reserving  paragraph  (i). 

*  c.  Adding  paragraph  (j). 

The  revisions  and  addition  read  as 
fol  lows: 

§86.007-11  Emission  standards  and 
supplemental  requirements  for  2007  and 
later  model  year  diesel  heavy-duty  engines 
and  vehicles. 

This  section  applies  to  new  2007  and 
later  model  year  diesel  heavy-duty 
engines  and  vehicles.  Starting  in  model 
year  2021,  this  section  also  applies  to  all 
heavy  HDE,  regardless  of  fuel  or 
combustion  cycle  (see  40  CFR 
1036.140(a)  and  1036.150(c)).  Section 
86.007-1 1  includes  text  that  specifies 


requirements  that  differ  from  §86.004- 
1 1 .  Where  a  paragraph  in  §86.004-1 1  is 
identical  and  applicable  to  §86.007-11, 
this  may  be  indicated  by  specifying  the 
corresponding  paragraph  and  the 
statement  “[Reserved],  For  guidance  see 
§86.004-11.” 

(a)(1)  *  *  * 

(ii) (A)  Nonmethane  hydrocarbon 
(NMHC)  for  engines  fueled  with  diesel 
fuel.  0.14  grams  per  brake  horsepower  - 
hour  (0.052  grams  per  megajoule). 

(B)  Nonmethane- nonethane 
hydrocarbon  (NMNEHC)  for  engines 
fueled  with  natural  gas  or  liquefied 
petroleum  gas.  0.14  grams  per  brake 
horsepower -hour(0.052  grams  per 
megajoule). 

(C)  Nonmethane  hydrocarbon 
equivalent  (NMHCE)  for  engines  fueled 
with  methanol.  0.14  grams  per  brake 
horsepower -hour(0.052  grams  per 
megajoule). 

(iii)  Carbon  monoxide.  15.5  grams  per 
brake  horsepower- hour(5. 77  grams  per 
megajoule). 

***** 

(2)  *  *  * 

(ii)  Shut  down  the  engine  after 
completing  the  test  interval  and  allow 
20±1  minutes  to  elapse.  This  is  the  hot 
soak. 

***** 

(g)  Model  year  2018  and  later  engines 
at  or  above  56  kW  that  will  be  installed 
in  specialty  vehicles  as  allowed  by  40 
CFR  1037.605  may  meet  alternate 
emission  standards  as  follows: 

(1)  The  engines  must  be  of  a 
configuration  that  is  identical  to  one 
that  is  certified  under  40  CFR  part  1039, 
and  meet  the  following  additional 
standards  using  the  same  duty  cycles 
that  apply  under  40  CFR  part  1 039: 

(1)  The  engines  must  be  certified  with 
a  Family  Emission  Limit  for  PM  of  0.020 
g/kW-hr. 

(ii)  Diesel -fueledengines  using 
selective  catalytic  reduction  must  meet 
an  emission  standard  of  0.1  g/kW-hrfor 
N20. 

(2)  Except  as  specified  in  this 
paragraph  (g),  engines  certified  under 
this  paragraph  (g)  must  meet  all  the 
requirements  that  apply  under  40  CFR 
part  1039  instead  of  the  comparable 
provisions  in  this  subpart  A.  Before 
shipping  engines  under  this  section,  you 
must  have  written  assurance  from  the 
vehicle  manufacturers  that  they  need  a 
certain  number  of  exempted  engines 
under  this  section,  in  your  annual 
production  report  under  40  CFR 
1039.250,  count  these  engines 
separately  and  identify  the  vehicle 
manufacturers  that  will  be  installing 
them.  Treat  these  engines  as  part  of  the 
corresponding  engine  family  under  40 
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CFR  part  1039  for  compliance  purposes 
such  as  selective  enforcement  audits,  in  - 
use  testing,  defect  reporting,  and  recall. 

(3)  The  engines  must  be  labeled  as 
described  in  §86.095-35,  with  the 
following  statement  instead  of  the  one 
specified  in  §86.095-35(a)(3)(iii)(H): 
“This  engine  conforms  to  alternate 
standards  for  specialty  vehicles  under 
40  CFR  86.007-1 1  (g)’\  Engines  certified 
under  this  paragraph  (g)  may  not  have 
the  label  specified  for  non  road  engines 
in  40  CFR  part  1039  or  any  other  label 
identifying  them  as  nonroad  engines. 

(4)  In  a  separate  application  for  a 
certificate  of  conformity,  identify  the 
corresponding  nonroad  engine  family, 
describe  the  label  required  under  this 
paragraph  (g),  state  that  you  meet 
applicable  diagnostic  requirements 
under  40  CFR  part  1039,  and  identify 
your  projected  U.S.-directedproduction 
volume. 

(5)  No  additional  certification  fee 
applies  for  engines  certified  under  this 
paragraph  (g). 

(6)  Engines  certified  under  this 
paragraph  (g)  may  not  generate  or  use 
emission  credits  under  this  part  or 
under  40  CFR  part  1039.  The  vehicles  in 
which  these  engines  are  installed  may 
generate  or  use  emission  credits  as 
described  in  40  CFR  part  1037. 

(7)  Engines  may  instead  meet 
standards  for  heavy -dutyhigh way 
engines  in  California,  as  demonstrated 
by  an  Executive  Order  issued  by  the 
California  Air  Resources  Board. 

*  *  *  *  * 

(i)  [Reserved] 

(j)  Engines  installed  in  new  glider 
vehicles  are  subject  to  the  standards  of 
this  section  as  specified  in  40  CFR  part 
1037. 

§86.007-25  [Removed] 

*  30.  Remove  §86.007-25. 

§86.007-30  [Amended] 

*  31.  Section  86.007-30  isamendedby 
removing  and  reserving  paragraph  (d). 

§86.007-35  [Removed] 

*  32.  Remove  §86.007-35. 

*  33.  Section  86.008-10  is  amended  by: 

*  a.  Adding  introductory  text. 

*  b.  Revising  paragraphs  (a)(1  )(ii) and 

(iii); 

*  c.  Removing  and  reserving  paragraph 
(f);  and 

*  d.  Revising  paragraph  (g). 

The  revisions  read  as  follows: 

§86.008-10  Emission  standards  for  2008 
and  later  model  year  Otto-cycle  heavy-duty 
engines  and  vehicles. 

This  section  applies  to  new  2008  and 
later  model  year  Otto -cycleheavy- duty 
engines  and  vehicles.  Starting  in  model 


year  2021,  this  section  applies  to  light 
HDEand  medium  HDE,  but  it  no  longer 
applies  to  heavy  HDE  (see  40  CFR 
1036.140(a)  and  1036.150(c)). 

(a)(1)  *  *  * 

(ii) (A)  Nonmethane  hydrocarbon 
(NMHC)  for  engines  fueled  with 
gasoline.  0.14  grams  per  brake 
horsepower  -hour(0.052  grams  per 
megajoule). 

(B)  Non  methane-  nonethane 
hydrocarbon  (NMNEHC)  for  engines 
fueled  with  natural  gas  or  liquefied 
petroleum  gas.  0.14  grams  per  brake 
horsepower -hour(0.052  grams  per 
megajoule). 

(C)  Non  methane  hydrocarbon 
equivalent  (NMHCE)  for  engines  fueled 
with  methanol.  0.14  grams  per  brake 
horsepower -hour(0.052  grams  per 
megajoule). 

(D)  A  manufacturer  may  elect  to 
include  any  or  all  of  its  Otto-cycleHDE 
families  in  any  oral!  of  the  hydrocarbon 
emission  ABT  programs  for  HDEs, 
within  the  restrictions  described  in 
§86.007-15  or  §86.004-15.  If  the 
manufacturer  elects  to  include  engine 
families  in  any  of  these  programs,  the 
hydrocarbon  FEL  may  not  exceed  0.30 
grams  per  brake  horsepower-hour. This 
ceiling  value  applies  whether  credits  for 
the  family  are  derived  from  averaging, 
banking,  or  trading  programs.  The 
hydrocarbon  FEL  cap  is  0.40  for  model 
years  before  201 1  for  manufacturers 
choosing  to  certify  to  the  1.5  g/bhp-hr 
NOx  +  HC  in  2004,  as  allowed  in 
§86.005-10. 

(iii)  Carbon  monoxide.  14.4  grams  per 
brake  horsepower- hour(5.36  grams  per 
megajoule). 

*  *  *  *  * 

(f)  [Reserved] 

(g)  Model  year  2018  and  later  engines 
that  will  be  installed  in  specialty 
vehicles  as  allowed  by  40  CFR  1037.605 
may  meet  alternate  emission  standards 
as  follows: 

(1)  The  engines  must  be  of  a 
configuration  that  is  identical  to  one 
that  is  certified  under  40  CFR  part  1048 
to  the  Blue  Sky  standards  under  40  CFR 
1048.140. 

(2)  Except  as  specified  in  this 
paragraph  (g),  engines  certified  under 
this  paragraph  (g)  must  meet  all  the 
requirements  that  apply  under  40  CFR 
part  1048  instead  of  the  comparable 
provisions  in  this  subpart  A.  Before 
shipping  engines  under  this  section,  you 
must  have  written  assurance  from  the 
vehicle  manufacturers  that  they  need  a 
certain  number  of  exempted  engines 
under  this  section.  In  your  annual 
production  report  under  40  CFR 
1048.250,  count  these  engines 
separately  and  identify  the  vehicle 


manufacturers  that  will  be  installing 
them.  Treat  these  engines  as  part  of  the 
corresponding  engine  family  under  40 
CFR  part  1048  for  compliance  purposes 
such  as  testing  production  engines,  in- 
use  testing,  defect  reporting,  and  recall. 

(3)  The  engines  must  be  labeled  as 
described  in  §86.095-35,  with  the 
following  statement  instead  of  the  one 
specified  in  §86.095-35(a)(3)(iii)(H): 
“This  engine  conforms  to  alternate 
standards  for  specialty  vehicles  under 
40  CFR  86.008-1 0(g)”.  Engines  certified 
under  this  paragraph  (g)  may  not  have 
the  label  specified  for  nonroad  engines 
in  40  CFR  part  1048  or  any  other  label 
identifying  them  as  nonroad  engines. 

(4)  In  a  separate  application  for  a 
certificate  of  conformity,  identify  the 
corresponding  non  road  engine  family, 
describe  the  label  required  under  this 
paragraph  (g),  state  that  you  meet 
applicable  diagnostic  requirements 
under  40  CFR  part  1048,  and  identify 
your  projected  U.S.-directedproduction 
volume. 

(5)  No  additional  certification  fee 
applies  for  engines  certified  under  this 
paragraph  (g). 

(6)  Engines  certified  under  this 
paragraph  (g)  may  not  generate  or  use 
emission  credits  under  this  part.  The 
vehicles  in  which  these  engines  are 
installed  may  generate  or  use  emission 
credits  as  described  in  40  CFR  part 
1037. 

(7)  Engines  may  instead  meet 
standards  for  heavy -dutyhigh way 
engines  in  California,  as  demonstrated 
by  an  Executive  Order  issued  by  the 
California  Air  Resources  Board. 

*  34. Section 86.016-1  isamendedby 
revising  paragraphs  (a)(1 )  and  (2)  to  read 
as  follows: 

§86.016-1  General  applicability. 

(a)  *  *  * 

(1)  The  provisions  of  this  subpart 
related  to  exhaust  emission  standards 
apply  for  diesel- eye  leand  Otto -cycle 
heavy -dutyengines  installed  in  vehicles 
above  14,000  pounds  GVWR;  however, 
these  vehicles  may  instead  be  certified 
under  subpart  S  of  this  part  in  certain 
circumstances  as  specified  in  §86.1801. 

(2)  The  provisions  of  this  subpart 
related  to  exhaust  emission  standards 
apply  for  engines  that  will  be  installed 
in  incomplete  heavy  -duty  vehicles  at  or 
below  14,000  pounds  GVWR;  however, 
these  vehicles  may  instead  be  certified 
under  subpart  S  of  this  part  as  specified 
in  §86.1801. 

***** 

*  35.  Section  86.078-6  is  revised  to  read 
as  follows: 
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§86.078-6  Hearings  on  certification. 

if  a  manufacturer’s  request  for  a 
hearing  is  approved,  EPA  will  follow 
the  hearing  procedures  specified  in  40 
CFR  part  1068,  subpart  G. 

*  36.  Section  86.084-4  is  revised  to  read 
as  follows: 

§86.084-4  Section  numbering; 
construction. 

(a)  The  model  year  of  initial 
applicability  is  indicated  by  the  last  two 
digits  of  the  5-digitgroup.  A  section 
remains  in  effect  for  subsequent  model 
years  until  it  is  superseded.  The  number 
following  the  hyphen  designates  what 
previous  section  is  replaced  by  a  future 
regulation.  For  example,  §86.005-1 
applies  to  model  year  2005  and  later 
vehicles  and  engines  until  it  is 
superseded.  Section  86.016-1  takes 
effect  with  model  year  2016  and 
continues  to  apply  until  it  is 
superseded;  §86.005-1  no  longer 
applies  starting  with  model  year  2016, 
except  as  specified  by  §86.01 6-1 . 

(b)  If  a  regulation  in  this  subpart 
references  a  section  that  has  been 
superseded  or  no  longer  exists,  this 
should  be  understood  as  a  reference  to 
the  same  section  for  the  appropriate 
model  year.  For  example,  if  a  regulation 
in  this  subpart  refers  to  §86.001-30,  it 
should  be  taken  as  a  reference  to 
§86.007-30  or  any  later  version  of  that 
section  that  applies  for  the  appropriate 
model  year.  However,  this  does  not 
apply  if  the  reference  to  a  superseded 
section  specifically  states  that  the  older 
provision  applies  instead  of  any 
updated  provisions  from  the  section  in 
effect  for  the  current  model  year;  this 
occurs  most  often  as  part  of  the 
transition  to  new  emission  standards. 

(c)  Except  where  indicated,  the 
language  in  this  subpart  applies  to  both 
vehicles  and  engines.  In  many 
instances,  language  referring  to  engines 
is  enclosed  in  parentheses  and 
immediately  follows  the  language 
discussing  vehicles. 

§86.085-37  [Amended] 

*  37.  Section  86.085-37  is  amended  by 
removing  paragraph  (d). 

*  38.  Section  86.094-14  is  revised  to 
read  as  follows: 

§86.094-14  Small-volume  manufacturer 
certification  procedures. 

(a)(1 )  The  smal  I  -  volumemanufacturer 
certification  procedures  described  in 
paragraphs  (b)  and  (c)  of  this  section  are 
optional.  Small- vol umemanufacturers 
may  use  these  optional  procedures  to 
demonstrate  compliance  with  the 
general  standards  and  specific  emission 
requirements  contained  in  this  subpart. 


(2)  To  satisfy  the  durability  data 
requirements  of  the  smal  I -volume 
manufacturer  certification  procedures, 
manufacturers  of  vehicles  (or  engines) 
as  described  in  paragraph  (b)  of  this 
section  may  use  assigned  deterioration 
factors  that  the  Administrator 
determines  by  methods  described  in 
paragraph  (c)(3)(ii)  of  this  section. 
However,  if  no  deterioration  factor  data 
(either  the  manufacturer’s  or  industry¬ 
wide  deterioration  factor  data)  are 
available  from  previously  completed 
durability  data  vehicles  or  engines  used 
for  certification,  manufacturers  of 
vehicles  (or  engines)  as  described  in 
paragraph  (b)  of  this  section  or  with  new 
technology  not  previously  certified  may 
use  assigned  deterioration  factors  that 
the  Administrator  determines  by 
alternative  methods,  based  on  good 
engineering  judgment.  The  factors  that 
the  Administrator  determines  by 
alternative  methods  will  be  published  in 
an  advisory  letter  or  advisory  circular. 

(b)(1)  The  optional  small -volume 
manufacturer  certification  procedures 
apply  to  heavy -duty  vehicles,  and 
heavy -dutyengines  produced  by 
manufacturers  with  U.S.  sales, 
including  all  vehicles  and  engines 
imported  under  the  provisions  of 
§§85.1505  and  85.1509  of  this  chapter 
(for  the  model  year  in  which 
certification  is  sought)  of  fewer  than 
10,000  units  (Light-DutyVehicles, 

Light -DutyTrucks,  Heavy- DutyVehicles 
and  Heavy- DutyEngines  combined). 

(2)  For  the  purpose  of  determining  the 
applicability  of  paragraph  (b)(1)  of  this 
section,  the  sales  the  Administrator 
shal  I  use  shal  I  be  the  aggregate  of  the 
projected  or  actual  sales  of  those 
vehicles  and/or  engines  in  any  of  these 
groupings: 

(i)  Vehicles  and/or  engines  produced 
by  two  or  more  firms,  one  of  which  is 
10  percent  or  greater  part  owned  by 
another; 

(ii)  Vehicles  and/or  engines  produced 
by  any  two  or  more  firms  if  a  third  party 
has  equity  ownership  of  10  percent  or 
more  in  each  of  the  firms; 

(iii)  Vehicles  and/or  engines  produced 
by  two  or  more  firms  having  a  common 
corporate  officer(s)  who  is  (are) 
responsible  for  the  overall  direction  of 
the  companies; 

(iv)  Vehicles  and/or  engines  imported 
or  distributed  by  all  firms  where  the 
vehicles  and/or  engines  are 
manufactured  by  the  same  entity  and 
the  importer  or  distributor  is  an 
authorized  agent  of  the  entity. 

(3)  If  the  aggregated  sales,  as 
determined  in  paragraph  (b)(2)  of  this 
section  are  less  than  301  units,  the 
manufacturers  in  the  aggregated 
relationship  may  certify  under  the 


provisions  in  this  section  that  apply  to 
manufacturers  with  sales  of  less  than 
301  units. 

(4)  If  the  aggregated  sales,  as 
determined  in  paragraph  (b)(2)  of  this 
section  are  greater  than  300  but  fewer 
than  10,000  units,  the  manufacturers  in 
the  aggregated  relationship  may  certify 
under  the  provisions  in  this  section  that 
apply  to  manufacturers  with  sales  from 
and  including  301  through  9,999  motor 
vehicles  and  motor  vehicles  engines  per 
year. 

(5)  If  the  aggregated  sales,  as 
determined  in  paragraph  (b)(2)  of  this 
section  are  equal  to  or  greater  than 
10,000  units,  then  the  manufacturers 
involved  in  the  aggregated  relationship 
will  be  allowed  to  certify  a  number  of 
units  under  the  small- volumeengine 
family  certification  procedures 
(reference  §86.001 -24(e))  in  accordance 
with  the  following  criteria: 

(i)  If  a  manufacturer  purchases  less 
than  50  percent  of  another 
manufacturer,  each  manufacturer  retains 
its  right  to  certify  9,999  units  using  the 
small -volumeengine  family  certification 
procedures. 

(ii)  If  a  manufacturer  purchases  50 
percent  or  more  of  another 
manufacturer,  the  manufacturer  with 
the  over  50  percent  interest  must  share, 
with  the  manufacturer  it  purchased,  its 
9,999  units  under  the  small -volume 
engine  family  certification  procedures. 

(iii)  In  a  joint  venture  arrangement 
(50/50  ownership)  between  two 
manufacturers,  each  manufacturer 
retains  its  eligibility  for  9,999  units 
under  the  small -volumeengine  family 
certification  procedures,  but  the  joint 
venture  must  draw  its  maximum  9,999 
units  from  the  units  allocated  to  its 
parent  manufacturers. 

(c)  Ail  the  provisions  of  this  subpart 
apply  to  smal  I -vol  umemanufacturers, 
except  as  described  in  this  paragraph 
(c).  The  appropriate  model  year  of 
specific  sections  shall  be  determined  in 
accordance  with  §86.084-4. 

(1)  Section  86.080-12  is  not 
applicable. 

(2)  Small -vol  umemanufacturers  shall 
include  in  their  records  all  the 
information  that  EPA  requires  in 
§86.007-21.  This  information  will  be 
considered  part  of  the  manufacturer’s 
application  for  certification.  However, 
the  manufacturer  is  not  required  to 
submit  the  information  to  the 
Administrator  unless  the  Administrator 
requests  it. 

(3)  Small -vol  umemanufacturers  may 
satisfy  the  requirements  of  §86.001- 
24(b)  and  (c)  as  follows: 

(i)  Emission  data .  Smal  I -volume 
manufacturers  may  select  one  emission 
data  test  vehicle  (engine)  per  engine 
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family  by  the  worst- caseem issio ns 
criteria  as  follows: 

(A)  Heavy-  dutyOtto - cycleengines. 

The  manufacturer  shall  select  one 
emission  data  engine  first  based  on  the 
largest  displacement  within  the  engine 
family.  Then  within  the  largest 
displacement  the  manufacturer  shall 
select,  in  the  order  listed,  highest  fuel 
flow  at  the  speed  of  maximum  rated 
torque,  the  engine  with  the  most 
advanced  spark  timing,  no  EGR  or 
lowest  EGR  flow,  and  no  air  pump  or 
lowest  actual  flow  air  pump. 

(B)  Heavy -dutydiesef  engines.  The 
manufacturer  shall  select  one  emission 
data  engine  based  on  the  highest  fuel 
feed  per  stroke,  primarily  at  the  speed 
of  maximum  rated  torque  and 
secondarily  at  rated  speed. 

(ii)  Durability  data.  Small -volume 
manufacturers  may  satisfy  the  durability 
data  requirements  with  the  following 
procedures: 

(A)  Manufacturers  with  aggregated 
sales  of  less  than  301  motor  vehicles 
and  motor  vehicle  engines  per  year  may 
use  assigned  deterioration  factors  that 
the  Administrator  determines  and 
prescribes.  The  factors  will  be  the 
Administrator’s  estimate,  periodically 
updated  and  published  in  an  advisory 
letter  or  advisory  circular,  of  the  70th 
percentile  deterioration  factors 
calculated  using  the  industry -widedata 
base  of  previously  completed  durability 
data  vehicles  or  engines  used  for 
certification.  However,  the  manufacturer 
may,  at  its  option,  accumulate  miles 
(hours)  on  a  durability  data  vehicle 
(engine)  and  complete  emission  tests  for 
the  purpose  of  establishing  its  own 
deterioration  factors. 

(B) (1)  Manufacturers  with  aggregated 
sales  from  and  including  301  through 
9,999  motor  vehicles  and  motor  vehicle 
engines  per  year  certifying  light -duty 
vehicle  exhaust  emissions  from  vehicles 
equipped  with  proven  emission  control 
systems  shall  use  assigned  deterioration 
factors  that  the  manufacturer  determines 
based  on  its  good  engineering  judgment. 
However,  the  manufacturer  may  not  use 
deterioration  factors  less  than  either  the 
average  or  70th  percentile  of  all  of  that 
manufacturer’s  deterioration  factor  data, 
whichever  is  less.  These  minimum 
deterioration  factors  shall  be  calculated 
according  to  procedures  in  paragraph 
(c)(3)(ii)(B)(2),  of  this  section,  if  the 
manufacturer  does  not  have  at  least  two 
data  points  to  calculate  these 
manufacturer  specific  average 
deterioration  factors,  then  the 
deterioration  factors  shall  be  no  less 
than  the  EPA  supplied  industry-wide 
deterioration  factors.  However,  the 
manufacturer  may,  at  its  option, 
accumulate  miles  on  a  durability  data 


vehicle  and  complete  emission  tests  for 
the  purpose  of  establishing  its  own 
deterioration  factors. 

(2)  The  manufacturer’s  minimum 
deterioration  factors  shall  be  calculated 
using  the  deterioration  factors  from  all 
engine  families,  within  the  same 
vehicle/engine- fuel  usage  category  (e.g., 
gasoline-fuelediight-dutyvehicle,  etc.) 
previously  certified  to  the  same 
emission  standards.  The  manufacturer 
shall  use  only  deterioration  factors  from 
engine  families  previously  certified  by 
the  manufacturer  and  the  deterioration 
factors  shall  not  be  included  in  the 
calculation  more  than  once.  The 
deterioration  factors  for  each  pollutant 
shall  be  calculated  separately.  The 
manufacturer  may,  at  its  option,  limit 
the  deterioration  factors  used  in  the 
calculation  of  the  manufacturer’s 
minimum  deterioration  factors  to  those 
from  all  similar  systems  to  the  system 
being  certified  if  sufficient  data  (i.e., 
from  at  least  two  certified  systems) 
exists.  All  data  eligible  to  be  grouped  as 
similar  system  data  shall  be  used  in 
calculating  similar  system  deterioration 
factors.  Any  deterioration  factors  used 
in  calculating  similar  system 
deterioration  factors  shall  not  be 
included  in  calculating  the 
manufacturer’s  minimum  deterioration 
factors  used  to  certify  any  of  the 
manufacturer’s  remaining  vehicle 
systems. 

(C)  Manufacturers  with  aggregated 
sales  from  301  through  9,999  motor 
vehicles  and  motor  vehicle  engines  and 
certifying  light-dutyvehicle exhaust 
emissions  from  vehicles  equipped  with 
unproven  emission  control  systems 
shall  use  deterioration  factors  that  the 
manufacturer  determines  from  official 
certification  durability  data  generated 
by  vehicles  from  engine  families 
representing  a  minimum  of  25  percent 
of  the  manufacturer’s  sales  equipped 
with  unproven  emission  control 
systems.  The  sales  projections  are  to  be 
based  on  total  sales  projected  for  each 
engine/system  combination.  The 
durability  programs  applicable  to  such 
manufacturers  for  this  purpose  shall  be 
the  Standard  AM  A,  the  Production 
AM  A  and  the  Alternative  Service 
Accumulation  Durability  Programs  of 
§86.094-13.  The  durability  data  vehicle 
(engine)  mileage  accumulation  and 
emission  tests  are  to  be  conducted  in 
accordance  with  §86.094-13.  The 
manufacturer  must  develop 
deterioration  factors  by  generating 
durability  data  in  accordance  with 
§86.094-13  on  a  minimum  of  25 
percent  of  the  manufacturer’s  projected 
sales  (by  engine/system  combination) 
that  is  equipped  with  unproven 
emission  control  systems.  The 


manufacturer  must  complete  the  25 
percent  durability  requirement  before 
the  remainder  of  the  manufacturer’s 
sales  equipped  with  unproven  emission 
control  systems  is  certified  using 
man  ufactu  rer  -  determ  i  nedassigned 
deterioration  factors.  Alternatively,  any 
of  these  manufacturers  may,  at  their 
option,  accumulate  miles  on  durability 
data  vehicles  and  complete  emission 
tests  for  the  purpose  of  establishing 
their  own  deterioration  factors  on  the 
remaining  sales. 

(4)  Section  86.001 -24(d)  and  (e)  are 
not  applicable. 

(5)  Small -volumeman  ufactu  rers  shall 
comply  with  the  following  provisions 
instead  of  §86.007-30(a)(2)  and  (b): 

( i )  Smal  I  -  vo  I  u  meman  u  fact u  rers  sha  1 1 
submit  an  application  for  certification 
containing  the  following  elements: 

(A)  The  names,  addresses,  and 
telephone  numbers  of  the  persons  the 
manufacturer  authorizes  to 
communicate  with  us. 

(B)  A  brief  description  of  the  vehicles 
(or  engines)  covered  by  the  certificate 
(the  manufacturers’  sales  data  book  or 
advertising,  including  specifications, 
may  satisfy  this  requirement  for  most 
manufacturers).  The  description  shall 
include,  as  a  minimum,  the  following 
items: 

(1)  Engine  evaporative/refueling 
family  names  and  vehicle  (or  engine) 
configurations. 

(2)  Vehicle  carlines  or  engine  models 
to  be  listed  on  the  certificate  of 
conformity. 

(3)  The  test  weight  and  horsepower 
setting  for  each  vehicle  or  engine 
configuration. 

(4)  Projected  sales. 

(5)  Combustion  cycle. 

(6)  Cooling  mechanism. 

(7)  Number  of  cylinders. 

(8)  Displacement. 

(9)  Fuel  system  type. 

(10)  Number  of  catalytic  converters, 
type,  volume,  composition,  surface  area, 
and  total  precious  metal  loading. 

(11)  Method  of  air  aspiration. 

(12)  Thermal  reactor  characteristics. 

(13)  Suppliers’  and/or  manufacturers’ 
name  and  model  number  of  any 
emission  related  items  of  the  above,  if 
purchased  from  a  supplier  who  uses  the 
items  in  its  own  certified  vehicle(s)  or 
engine(s). 

(14)  A  list  of  emission  component  part 
numbers. 

(15)  Drawings,  calibration  curves,  and 
descriptions  of  emission  related 
components,  including  those 
components  regulated  under  §86.001 - 
22(e),  and  schematics  of  hoses  and  other 
devices  connecting  these  components. 

(16) -(1 7)  [Reserved] 

(18)  Proof  that  the  manufacturer  has 
obtained  or  entered  an  agreement  to 
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purchase,  when  applicable,  the 
insurance  policy  required  by  the 
§85. 1510(b)  of  this  chapter.  The 
manufacturer  may  submit  a  copy  of  the 
insurance  policy  or  purchase  agreement 
as  proof  that  the  manufacturer  has 
obtained  or  entered  an  agreement  to 
purchase  the  insurance  policy. 

(19)  For  each  evaporative/ refueling 
emission  family,  a  description  of  any 
unique  procedures  required  to  perform 
evaporative  and/or  refueling  emission 
tests  (as  applicable)  (including  canister 
working  capacity,  canister  bed  volume, 
and  fuel  temperature  profile  for  the 
running  loss  test)  for  all  vehicles  in  that 
evaporative/ refueling  emission  family, 
and  a  description  of  the  method  used  to 
develop  those  unique  procedures. 

(20)  For  each  evaporative/refueling 
emission  family: 

(/)  Canister  working  capacity, 
according  to  the  procedures  specified  in 
§86.1 32-96(h)(1  )(iv); 

(//)  Canister  bed  volume;  and 

(///)  Fuel  temperature  profile  for  the 
running  loss  test,  according  to  the 
procedures  specified  in  §86.1 29-94 (d). 

(C)  The  results  of  all  emission  tests 
the  manufacturer  performs  to 
demonstrate  compliance  with  the 
applicable  standards. 

(D) (7)  The  following  statement  signed 
by  the  authorized  representative  of  the 
manufacturer:  “The  vehicles  (or 
engines)  described  herein  have  been 
tested  in  accordance  with  (list  of  the 
applicablesubparts  A,  B,  I,  N,  or  P)  of 
part  86,  title  40,  Code  of  Federal 
Regulations,  and  on  the  basis  of  those 
tests  are  in  conformance  with  that 
subpart.  All  the  data  and  records 
required  by  that  subpart  are  on  file  and 
are  available  for  inspection  by  the  EPA 
Administrator.  We  project  the  total  U.S. 
sales  of  vehicles  (engines)  subject  to  this 
subpart  (including  all  vehicles  and 
engines  imported  under  the  provisions 
of  40  CFR  85.1 505  and  40  CFR  85.1 509) 
to  be  fewer  than  10,000  units.” 

(2)  [Reserved] 

(3)  A  statement  that  the  vehicles  or 
engines  described  in  the  manufacturer’s 
application  for  certification  are  not 
equipped  with  auxiliary  emission 
control  devices  which  can  be  classified 
as  a  defeat  device  as  defined  in 
§86.004-2. 

(4)  A  statement  of  compliance  with 
section  206(a)(3)  of  the  Clean  Air  Act 
(42  U.S.C.  7525(a)(3)). 

(5) -(6)  [Reserved] 

(7)  A  statement  affirming  that  the 
manufacturer  will  provide  a  list  of 
emission  and  emission -relatedserv ice 
parts,  including  part  number 
designations  and  sources  of  parts,  to  the 
vehicle  purchaser  for  all  emission  and 
emission -related parts  which  might 


affect  vehicle  emission  performance 
throughout  the  useful  life  of  the  vehicle. 
Secondly,  it  must  state  that  qualified 
service  facilities  and  emission -related 
repair  parts  will  be  conveniently 
available  to  serve  its  vehicles,  in 
addition,  if  service  facilities  are  not 
avai  fable  at  the  poi  nt  of  sale  or 
distribution,  the  manufacturer  must 
indicate  that  the  vehicle  purchaser  will 
be  provided  information  identifying  the 
closest  authorized  service  facility  to  the 
point  of  sale,  if  in  the  United  States,  or 
the  closest  authorized  service  facility  to 
the  point  of  distribution  to  the  ultimate 
purchaser  if  the  vehicle  was  purchased 
outside  of  the  United  States  by  the 
ultimate  purchaser.  Such  information 
should  also  be  made  available  to  the 
Administrator  upon  request. 

(E)  Manufacturers  utilizing 
deterioration  factors  determined  by  the 
manufacturer  based  on  its  good 
engineering  judgment  (reference 
paragraph  (c)(3)(ii)(B)  of  this  section) 
shall  provide  a  description  of  the 
method(s)  used  by  the  manufacturer  to 
determine  the  deterioration  factors. 

(ii)  If  the  manufacturer  meets  the 
requirements  of  this  subpart,  the 
Administrator  will  issue  a  certificate  of 
conformity  for  the  vehicles  or  engines 
described  in  the  application  for 
certification. 

(iii)  The  certificate  will  be  issued  for 
such  a  period  not  to  exceed  one  model 
year  as  the  Administrator  may 
determine  and  upon  such  terms  as  he 
may  deem  necessary  to  assure  that  any 
vehicle  or  engine  covered  by  the 
certificate  will  meet  the  requirements  of 
the  Act  and  of  this  subpart. 

(iv)  If,  after  a  review  of  the  statements 
and  descriptions  submitted  by  the 
manufacturer,  the  Administrator 
determines  that  the  manufacturer  has 
not  met  the  applicable  requirements,  the 
Administrator  shall  notify  the 
manufacturer  in  writing  of  his  intention 
to  deny  certification,  setting  forth  the 
basis  for  his  determination.  The 
manufacturer  may  request  a  hearing  on 
the  Administrator’s  determination,  if  the 
manufacturer  does  not  request  a  hearing 
or  present  the  required  information,  the 
Administrator  will  deny  certification. 

(6)  Sections  86.079-31  and  86.079-32 
are  not  applicable. 

(7)  The  following  provisions  apply  for 
small -volumemanufacturers  instead  of 
the  provisions  specified  in  §86.079-33: 

(i)  Small -volumemanufacturers  may 
make  production  changes  (running 
changes)  without  receiving  the 
Administrator’s  prior  approval.  The 
manufacturer  shall  assure  (by 
conducting  emission  tests  as  it  deems 
necessary)  that  the  affected  vehicles 


(engines)  remain  in  compliance  with  the 
requirements  of  this  part. 

(ii)  The  manufacturer  shall  notify  the 
Administrator  within  seven  days  after 
implementing  any  production  related 
change  (running  change)  that  would 
affect  vehicle  emissions.  This 
notification  shall  include  any  changes  to 
the  information  required  under 
paragraph  (c)(5)(i)  of  this  section.  The 
manufacturer  shall  also  amend  as 
necessary  its  records  required  under 
paragraph  (c)(2)  of  this  section  to 
confirm  the  production  design  change. 

(8)  Section  86.082-34  is  not 
applicable. 

*  39.  Section  86.094-25  is  amended  by 
revising  paragraphs  (b)(2)  and  (b)(7)(iii) 
to  read  as  follows: 

§86.094-25  Maintenance. 

***** 

(b)  *  *  * 

(2)  Any  emission  -relatedmaintenance 
which  is  performed  on  vehicles, 
engines,  subsystems,  or  components 
must  be  technologically  necessary  to 
assure  in-usecompliance  with  the 
emission  standards.  The  manufacturer 
must  submit  data  which  demonstrate  to 
the  Administrator  that  all  of  the 
em  ission  -  relatedsched  u  led 
maintenance  which  is  to  be  performed 
is  technologically  necessary.  Scheduled 
maintenance  must  be  approved  by  the 
Administrator  prior  to  being  performed 
or  being  included  in  the  maintenance 
instructions  provided  to  purchasers 
under  §86.010-38. 
***** 

(7)*  *  * 

(iii)  Any  manufacturer  may  request  a 
hearing  on  the  Administrator’s 
determinations  in  this  paragraph  (b)(7). 
The  request  shall  be  in  writing  and  shall 
include  a  statement  specifying  the 
manufacturer’s  objections  to  the 
Administrator’s  determinations,  and 
data  in  support  of  such  objections,  if, 
after  review  of  the  request  and 
supporting  data,  the  Administrator  finds 
that  the  request  raises  a  substantial 
factual  issue,  he  shall  provide  the 
manufacturer  a  hearing  as  described  in 
40  CFR  part  1068,  subpart  G. 
***** 

§§86.094-30  and  86.095-14  [Removed] 

*  40.  Remove  §§86.094-30  and  86.095- 
14. 

*  41 .  Section  86.095-35  is  amended  by: 

*  a.  Revising  paragraphs  (a) 
introductory  text,  (a)(3)(iii)(B),  (H),  (I), 
(J),  and  (K); 

*  b.  Adding  paragraph  (c);  and 

*  c.  Revising  paragraph  (i). 

The  revisions  and  addition  read  as 
follows: 
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§86.095-35  Labeling. 

(a)  The  manufacturer  of  any  motor 
vehicle  (or  motor  vehicle  engine)  subject 
to  the  applicable  emission  standards 
(and  family  emission  limits,  as 
appropriate)  of  this  subpart,  shall,  at  the 
time  of  manufacture,  affix  a  permanent 
legible  label,  of  the  type  and  in  the 
manner  described  below,  containing  the 
information  hereinafter  provided,  to  all 
production  models  of  such  vehicles  (or 
engines)  available  for  sale  to  the  public 
and  covered  by  a  Certificate  of 
Conformity  under  §86.007-30(a). 

*  *  *  *  * 

(3)  * 

(iii)*  *  * 

(B)  The  full  corporate  name  and 
trademark  of  the  manufacturer;  though 
the  label  may  identify  another  company 
and  use  its  trademark  instead  of  the 
manufacturer’s  as  long  as  the 
manufacturer  complies  with  the 
branding  provisions  of  40  CFR  1068.45. 

*  *  *  *  * 

(H)  The  prominent  statement:  “This 
engine  conforms  to  U.S.  EPA  regulations 
applicable  to  XXXX  Model  Year  New 
Heavy- DutyEngines.”; 


(I)  If  the  manufacturer  has  an  alternate 
useful  life  period  under  the  provisions 
of  §86.094-21  (f),  the  prominent 
statement:  “This  engine  has  been 
certified  to  meet  U.S.  EPA  standards  for 
a  useful  -  lifeperiod  of  XXX  miles  or 
XXX  hours  of  operation,  whichever 
occurs  first.  This  engine’s  actual  life 
may  vary  depending  on  its  service 
application.”  The  manufacturer  may 
alter  this  statement  only  to  express  the 
assigned  alternate  useful  life  in  terms 
other  than  miles  or  hours  (e.g.,  years,  or 
hours  only); 

(J)  For  diesel  engines,  the  prominent 
statement:  “This  engine  has  a  primary 
intended  service  application  as  a  XXX 
heavy- dutyengine.”  (The  primary 
intended  service  applications  are  light, 
medium,  and  heavy,  as  defined  in 
§86.090-2.); 

(K)  For  engines  certified  under  the 
alternativestandardsspecified  in 
§86.007-1 1(g)  or  §86.008-1 0(g),  the 
following  statement:  “This  engine  is 
certified  for  only  in  specialty  vehicles  as 
specified  in  [40  CFR  86.007-1 1  or  40 
CFR  86.008-10]”; 

*  *  *  *  * 

(c)  Vehicles  powered  by  model  year 
2007  through  2013  diesel -fueledengines 


must  include  permanent,  readily  visible 
labels  on  the  dashboard  (or  instrument 
panel)  and  near  all  fuel  inlets  that  state 
“Use  Ultra  Low  Sulfur  Diesel  Fuel 
Only”;  or  “Ultra  Low  Sulfur  Diesel  Fuel 
Only”. 

***** 

(i)  The  Administrator  may  approve  in 
advance  other  label  content  and  formats, 
provided  the  alternative  label  contains 
information  consistent  with  this  section. 

§86.098-14  [Removed] 

*  42.  Remove  §86.098-14. 

Subpart  B — Emission  Regulations  for 
1977  and  Later  Model  Year  New  Light- 
Duty  Vehicles  and  New  Light-Duty 
Trucks  and  New  Otto-Cycle  Complete 
Heavy-Duty  Vehicles;  Test  Procedures 

*  43.  Section  86.143-96  is  amended  by 
revising  the  equation  in  paragraph 
(b)(1  )(i)  to  read  as  follows: 

§86.143-96  Calculations;  evaporative 
emissions. 

***** 

(b)*  *  * 

(1)  *  *  * 

(j) *  *  * 
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***** 

Subpart  E — Emission  Regulations  for 
1978  and  Later  New  Motorcycles, 
General  Provisions 

*  44.  Section  86.402-78  is  amended  by 
adding,  in  alphabetical  order,  a 
definition  for  “Round”  to  paragraph  (a) 
to  read  as  follows: 

§86.402-78  Definitions. 

(a)  *  *  * 

Round  has  the  meaning  given  in  40 
CFR  1065.1001 ,  unless  otherwise 
specified. 

***** 

*  45.  Section  86.410-2006  is  amended 
by  revising  paragraph  (e)  introductory 
text  to  read  as  follows: 

§86.410-2006  Emission  standards  for 
2006  and  later  model  year  motorcycles. 

***** 

(e)  Manufacturers  with  fewer  than  500 
employees  worldwide  and  producing 
fewer  than  3,000  motorcycles  per  year 
for  the  United  States  are  considered 
small -volumemanufacturers  for  the 
purposes  of  this  section.  The  following 


provisions  apply  for  these  small -volume 
manufacturers: 

***** 

§86.419-78  [Removed] 

*  46.  Section  86.419-78  is  removed. 

*  47.  Section  86.419-2006  isamended 
by  revising  paragraph  (a)(1)  to  read  as 
fol  lows: 

§86.419-2006  Engine  displacement, 
motorcycle  classes. 

(a)(1 )  Engine  displacement  shall  be 
calculated  using  nominal  engine  values 
and  rounded  to  the  nearest  whole  cubic 
centimeter. 

***** 

*  48.  Section  86.432-78  isamended  by 
revising  paragraph  (d)  to  read  as 

fol  lows: 

§86.432-78  Deterioration  factor. 

***** 

(d)  An  exhaust  emission  deterioration 
factor  will  be  calculated  by  dividing  the 
predicted  emissions  at  the  useful  life 
distance  by  the  predicted  emissions  at 
the  total  test  distance.  Predicted 
emissions  are  obtained  from  the 
correlation  developed  in  paragraph  (c) 


of  this  section.  Factor  =  Predicted  total 
distance  emissions  -  Predicted  total  test 
distance  emissions. 

These  interpolated  and  extrapolated 
values  shall  be  carried  out  to  four  places 
to  the  right  of  the  decimal  point  before 
dividing  one  by  the  other  to  determine 
the  deterioration  factor.  The  results 
shall  be  rounded  to  three  places  to  the 
right  of  the  decimal  point. 
***** 

*  49.  Section  86.443-78  is  revised  to 
read  as  follows: 

§86.443-78  Request  for  hearing. 

The  manufacturer  may  request  a 
hearing  on  the  Administrator’s 
determination  as  described  in  40  CFR 
part  1068,  subpart  G. 

*  50.  Section  86.444-78  is  revised  to 
read  as  follows: 

§86.444-78  Hearings  on  certification. 

If  a  manufacturer’s  request  for  a 
hearing  is  approved,  EPA  will  follow 
the  hearing  procedures  specified  in  40 
CFR  part  1068,  subpart  G. 
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Subpart  F — Emission  Regulations  for 
1978  and  Later  New  Motorcycles;  Test 
Procedures 


*  51 .  Section  86.544-90  is  amended  by 
revising  the  introductory  text  and 
paragraph  (a)  to  read  as  follows: 


§86.544-90  Calculations;  exhaust 
emissions. 

This  section  describes  how  to 
calculateexhaust  emissions.  Determine 
emission  results  for  each  pollutant  to  at 
least  one  more  decimal  place  than  the 
applicablestandard.  Apply  the 
deterioration  factor,  then  round  the 
adjusted  figure  to  the  same  number  of 
decimal  places  as  the  emission 
standard.  Compare  the  rounded 
emission  levels  to  the  emission  standard 
for  each  emission  data  vehicle.  In  the 
case  of  NOx  +  HC  standards,  apply  the 
deterioration  factor  to  each  pollutant 
and  then  add  the  results  before 
rounding. 

(a)  Calculate  a  composite  FTP 
emission  result  using  the  following 
equation: 


Y  +Y 

7  =  0.43-  — - — +  0.57 

A+A 

Where: 


4+7 

At  +  A 


Ywm  =  Weighted  mass  emissions  of  each 
pollutant  ( i.e CCb,  HC,  CO,  or  NOx)  in 
grams  per  vehicle  kilometer  and  if 
appropriate,  the  weighted  carbon  mass 
equivalent  of  total  hydrocarbon 
equivalent,  in  grams  per  vehicle 
kilometer. 

Yct  =  Mass  emissions  as  calculated  from  the 
transient  phase  of  the  cold -star ttest,  in 
grams  per  test  phase. 

Ys  =  Mass  emissions  as  calculated  from  the 
stabilized  phase  of  the  cold-starttest,  in 
grams  per  test  phase. 

Dct  =  The  measured  driving  distance  from  the 
transient  phase  of  the  cold-starttest,  in 
kilometers. 

Ds  =  The  measured  driving  distance  from  the 
stabilized  phase  of  the  cold-starttest,  in 
kilometers. 

Yu  =  Mass  emissions  as  calculated  from  the 
transient  phase  of  the  hot-starttest,  in 
grams  per  test  phase. 

Dht  =  The  measured  driving  distance  from  the 
transient  phase  of  the  hot-starttest,  in 
kilometers. 

*  *  *  *  * 


Subpart  G — Selective  Enforcement 
Auditing  of  New  Light-Duty  Vehicles, 
Light-Duty  Trucks,  and  Heavy-Duty 
Vehicles 

*  52.  Section  86.614-84  is  revised  to 
read  as  follows: 


§86.614-84  Hearings  on  suspension, 
revocation,  and  voiding  of  certificates  of 
conformity. 

The  provisions  of  40  CFR  part  1 068, 
subpart  G,  apply  if  a  manufacturer 
requests  a  hearing  regarding  suspension, 
revocation  or  voiding  of  certificates  of 
conformity. 

*  53.  Section  86.615-84  is  revised  to 
read  as  follows: 

§86.615-84  Treatment  of  confidential 
information. 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 

Subpart  L — Nonconformance  Penalties 
for  Gasoline-Fueled  and  Diesel  Heavy- 
Duty  Engines  and  Heavy-Duty 
Vehicles,  Including  Light-Duty  Trucks 

§86.1103-87  [Removed] 

*  54.  Section  86.1 103-87  is  removed. 

*  55.  Section  86.1 103-2016  is  added  to 
subpart  L  to  read  as  follows: 

§86.1 103-2016  Criteria  for  availability  of 
nonconformance  penalties. 

(a)  General .  This  section  describes  the 
three  criteria  EPA  will  use  to  use  to 
evaluate  whether  NCPs  are  appropriate 
under  the  Clean  Air  Act  for  a  given 
pollutant  and  a  given  subclass  of  heavy- 
duty  engines  and  heavy -dutyvehicles. 
Together,  these  criteria  evaluate  the 
likelihood  that  a  manufacturer  will  be 
technologically  unable  to  meet  a 
standard  on  time.  Note  that  since  the 
first  two  of  these  criteria  are  intended  to 
address  the  question  of  whether  a  given 
standard  creates  the  possibility  for  this 
to  occur,  they  are  evaluated  before  the 
third  criterion  that  addresses  the 
likelihood  that  the  possibility  will 
actually  happen. 

(b)  Criteria.  We  will  establish  NCPs 
for  a  given  pollutant  and  subclass  when 
we  find  that  each  of  the  following 
criteria  is  met: 

(1)  There  is  a  new  or  revised  emission 
standard  is  more  stri ngent  than  the  previous 
standard  for  the  pollutant,  or  an  existing 
standard  for  that  pollutant  has  become  more 
d  iff icu  It  to  ach  ieve  because  of  a  new  or 
revised  standard.  When  evaluating  this 
criterion,  EPA  will  consider  a  new  or  revised 
standard  to  be  “new”  or  “revised”  until  the 
point  at  which  all  manufacturers  already 
producing  U.S.-directedengines  or  vehicles 
within  the  subclass  have  achieved  full 
compliance  with  the  standard.  For  purposes 
of  this  criterion,  EPA  will  generally  not 
consider  compliance  using  banked  emission 
credits  to  be  “full  compliance”. 

(2)  Substantial  work  is  required  to  meet  the 
standard  for  which  the  NCP  is  offered,  as 
evaluated  from  the  point  at  which  the 
standard  was  adopted  or  revised  (or  the  point 
at  which  the  standard  became  more  difficult 
meet  because  another  standard  was  adopted 


or  revised).  Substantial  work,  as  used  in  this 
paragraph  (b)(2),  means  the  application  of 
technology  not  previously  used  in  an  engine 
or  vehicle  class  or  subclass,  or  the  significant 
modification  of  existing  technology  or  design 
parameters,  needed  to  bring  the  vehicle  or 
engine  into  compliance  with  either  the  more 
stringent  new  or  revised  standard  or  an 
existing  standard  which  becomes  more 
difficult  to  achieve  because  of  a  new  or 
revised  standard.  Note  that  where  this 
criterion  is  evaluated  after  any  of  the  work 
has  been  completed,  the  criterion  would  be 
interpreted  as  whether  or  not  substantial 
work  was  required  to  meet  the  standard. 

(3)  There  is  or  is  I  i  kel  y  to  be  a 
technological  laggard  for  the  subclass.  Note 
that  a  technological  laggard  is  a  manufacturer 
that  is  unable  to  meet  the  standard  for  one 
or  more  products  within  the  subclass  for 
technological  reasons. 

(c)  Evaluation .  (1)  We  will  generally 
evaluate  these  criteria  in  sequence.  Where  we 
find  that  the  first  criterion  has  not  been  met, 
we  will  not  consider  the  other  two  criteria. 
Where  we  find  that  the  first  criterion  has 
been  met  but  not  the  second,  we  will  not 
consider  the  third  criterion.  We  may 
announce  our  findings  separately  or 
simultaneously. 

(2)  We  may  consider  any  available 
information  in  making  our  findings. 

(3)  Where  we  are  uncertain  whether  the 
first  and/or  second  criteria  have  been  met,  we 
may  presume  that  they  have  been  met  and 
make  our  decision  based  solely  on  whether 
or  not  the  third  criterion  has  been  met. 

(4)  Where  we  find  that  a  manufacturer  will 
fail  to  meet  a  standard  but  are  uncertain 
whether  the  failure  is  a  technological  failure, 
we  may  presume  that  the  manufacturer  is  a 
technological  laggard. 

§86.1104-91  [Removed] 

*  56.  Section  86.1 104-91  is  removed. 

*  57.  Section  86.1 104-2016  is  added  to 
subpart  L  to  read  as  follows: 

§86.1104-2016  Determination  of  upper 
limits. 

EPA  shall  set  a  separate  upper  limit 
for  each  phase  of  NCPs  and  for  each 
service  class. 

(a)  Except  as  provided  in  paragraphs 
(b),  (c)  and  (d)  of  this  section,  the  upper 
limit  shall  be  set  as  follows: 

(1)  The  upper  limit  applicable  to  a 
pollutant  emission  standard  for  a 
subclass  of  heavy -dutyengines  or 
heavy-dutyvehicles  for  which  an  NCP 
is  established  in  accordance  with 
§86.1 103-87,  shall  be  the  previous 
pollutant  emission  standard  for  that 
subclass. 

(2)  if  a  manufacturer  participates  in 
any  of  the  emissions  averaging,  trading, 
or  banking  programs,  and  carries  over 
certification  of  an  engine  family  from 
the  prior  model  year,  the  upper  limit  for 
that  engine  family  shall  be  the  family 
emission  limit  of  the  prior  model  year, 
unless  the  family  emission  limit  is  less 
than  the  upper  limit  determined  in 
paragraph  (a)(1 )  of  this  section. 
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(b)  if  no  previous  standard  existed  for 
the  pollutant  under  paragraph  (a)  of  this 
section,  the  upper  limit  will  be 
developed  by  EPA  during  rulemaking. 

(c)  EPA  may  set  the  upper  limit 
during  rulemaking  at  a  level  below  the 
level  specified  in  paragraph  (a)  of  this 
section  if  we  determine  that  a  lower 
level  is  achievable  by  all  engines  or 
vehicles  in  that  subclass. 

(d)  EPA  may  set  the  upper  limit  at  a 
level  above  the  level  specified  in 
paragraph  (a)  of  this  section  if  we 
determine  that  such  level  will  not  be 
achievable  by  all  engines  or  vehicles  in 
that  subclass. 

*  58.  Section  86.1 105-87  is  amended  by 
revising  paragraph  (e)and  removing 
paragraph  (j). 

The  revision  reads  as  follows: 

§86.1105-87  Emission  standards  for 
which  nonconformance  penalties  are 
available. 

*  *  *  *  * 

(e)  The  values  of  COC5o,  COC90,  and 
MC50  in  paragraphs  (a)  and  (b)  of  this 
section  are  expressed  in  December  1984 
dollars.  The  values  of  COC5o,  COC90, 
and  MC50  in  paragraphs  (c)and  (d)  of 
this  section  are  expressed  in  December 
1989  dollars.  The  values  of  COC50, 
COC90,  and  MC50  in  paragraph  (f)  of  this 
section  are  expressed  in  December  1991 
dollars.  The  values  of  COC5o,  COC90, 
and  MC50  in  paragraphs  (g)and  (h)  of 
this  section  are  expressed  in  December 
1994  dollars.  The  values  of  COC5o, 
COC90,  and  MC50  in  paragraph  (i)  of  this 
section  are  expressed  in  December  2001 
dollars.  These  valuesshall  be  adjusted 
for  inflation  to  dollars  as  of  January  of 
the  calendar  year  preceding  the  model 
year  in  which  the  NCP  is  first  available 
by  using  the  change  in  the  overall 
Consumer  Price  Index,  and  rounded  to 
the  nearest  whole  dollar. 

*  *  *  *  * 

*  59.  Section  86.1 112-87  is  amended  by 
revising  paragraphs  (a)(2)(iii),  (a)(3)(iii), 
(d)  and  (e)(2)  to  read  as  follows: 

§86.1112-87  Determining  the  compliance 
level  and  reporting  of  test  results. 

(a)  *  *  * 

(2)*  *  * 

(iii)  The  compliance  level  for  the 
pollutant  is  the  result  of  the  following 
equation,  using  the  test  results  obtained 
in  paragraph  (a)(2)(ii)  of  this  section  and 
all  SEA  test  results  for  that  pollutant  if 
the  PCA  follows  an  SEA  failure: 


CL  =  X  +  Ks 
Where: 

CL  =  The  compliance  level. 

X=  The  mean  of  the  final  deteriorated  test 
results,  as  defined  by  paragraph  (e)  of 
thissection. 

K  =  A  value  that  depends  on  the  size  of  the 
test  sample.  See  table  2  of  appendix  XII 
of  th is  part  for  the  val  ue  of  K  that 
corresponds  to  the  size  of  the  test 
sample. 

s=  The  sample  standard  deviation. 

Round  the  compl  iance  level  to  the  same 
number  of  significant  figures  contained 
in  the  applicable  standard. 

(3)*  *  * 

(iii)  The  compliance  level  for  the 
pollutant  is  the  result  of  the  following 
equation,  using  the  test  results  obtained 
in  (a)(3)(ii)and  all  SEA  test  results  for 
that  pollutant  if  the  PCA  follows  an  SEA 
failure: 

CL  =  X  +  Ks 
Where: 

CL  =  The  compliance  level. 

X  =  The  mean  of  the  final  deteriorated  test 
results,  as  defined  by  paragraph  (e)  of 
thissection. 

K  =  A  value  that  depends  on  the  size  of  the 
test  sample.  See  table  3  of  appendix  XII 
of  th  is  part  for  the  val  ue  of  K  that 
corresponds  to  the  size  of  the  test 
sample. 

s=  The  sample  standard  deviation. 

Round  the  compliance  level  to  the  same 
number  of  significant  figures  contained  in  the 
applicable  standard. 

*  *  *  *  * 

(d)  Final  test  results  are  calculated  by 
summing  the  initial  test  results  derived 
in  paragraph  (c)  of  this  section  for  each 
test  engine  or  vehicle,  dividing  by  the 
number  of  tests  conducted  on  the  engine 
or  vehicle,  and  rounding  to  the  same 
number  of  decimal  places  contained  in 
the  applicable  standard  expressed  to 
one  additional  significant  figure. 

(e)  *  *  * 

(2)  Round  the  final  deteriorated  test 
results  to  the  same  number  of  significant 
figures  contained  in  the  applicable 
standard. 

***** 

*  60.  Section  86.1 11 3-87  is  amended  by 
revising  paragraphs  (a)(6),  (f)  and  (g)(3) 
introductory  text  to  read  as  follows: 

§86.1113-87  Calculation  and  payment  of 
penalty. 

(а)  *  *  * 

(б)  In  calculating  the  NCP, 
appropriate  values  of  the  following 


predefined  terms  should  be  used:  CL,  S, 
UL,  F,  and  Ai.  For  all  other  terms, 
unrounded  values  of  at  least  five  figures 
beyond  the  decimal  point  should  be 
used  in  calculations  leading  up  to  the 
penalty  amount.  Any  NCP  calculated 
under  paragraph  (a)  of  thissection  will 
be  rounded  to  the  nearest  dollar. 
***** 

(f)  A  manufacturer  may  request  a 
hearing  under  40  CFR  part  1068,  subpart 
G,  as  to  whether  the  compliance  level 
(including  a  compliance  level  in  excess 
of  the  upper  limit)  was  determined 
properly. 

(g) *  *  * 

(3)  A  manufacturer  making  payment 
under  paragraph  (g)(1 )  or  (2)  of  this 
section  shall  submit  the  following 
information  by  each  quarterly  due  date 
to  the  Designated  Compliance  Officer 
(see 40  CFR  1036.801).  This  information 
shall  be  submitted  even  if  a 
manufacturer  has  no  NCP  production  in 
a  given  quarter. 

***** 

*  61 .  Section  86.1 1 1 5-87  is  revised  to 
read  as  follows: 

§86.1115-87  Hearing  procedures  for 
nonconformance  determinations  and 
penalties. 

The  provisions  of  40  CFR  part  1 068, 
subpart  G,  apply  if  a  manufacturer 
requests  a  hearing  regarding  penalties 
under  this  subpart. 

Subpart  N — Exhaust  Test  Procedures 
for  Heavy-Duty  Engines 

*  62.  Section  86.1 301  is  revised  to  read 
as  follows: 

§86.1301  Scope;  applicability. 

This  subpart  specifies  gaseous 
emission  test  procedures  for  Otto-cycle 
and  diesel  heavy-dutyengines,  and 
particulate  emission  test  procedures  for 
diesel  heavy-dutyengines. 

*  63.  Section  86.1 362  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 

§86.1362  Steady-state  testing  with  a 
ramped -modal  cycle. 

***** 

(a)  Measure  emissions  by  testing  the 
engine  on  a  dynamometer  with  the 
following  ramped -modaiduty  cycle  to 
determine  whether  it  meets  the 
ap  p  I  i  cabl  e  stead  y  -  stateem  issi  on 
standards: 


RMC 

mode 

Time 
in  mode 
(seconds) 

Engine  speed  1 2 

Torque 

(percent)23 

co2 

weighting 
(percent) 4 

la 

Steady -state . 

170 

Warm  Idle  . 

0 . 

6 

1b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 
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RMC 

mode 

Time 
in  mode 
(seconds) 

Engine  speed  1 2 

Torque 

(percent)23 

co2 

weighting 
(percent) 4 

2a 

Steady -state . 

173 

A  . 

100  . 

9 

2b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

3a 

Steady -state . 

219 

B  . 

50 . 

10 

3b 

Transition  . 

20 

B  . 

Linear  Transition. 

4a 

Steady -state . 

217 

B  . 

75 . 

10 

4b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

5a 

Steady -state . 

103 

A  . 

50 . 

12 

5b 

Transition  . 

20 

A  . 

Linear  Transition. 

6a 

Steady -state . 

100 

A  . 

75 . 

12 

6b 

Transition  . 

20 

A  . 

Linear  Transition. 

7a 

Steady -state . 

103 

A  . 

25 . 

12 

7b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

8a 

Steady -state . 

194 

B  . 

100 . 

9 

8b 

Transition  . 

20 

B  . 

Linear  Transition. 

9a 

Steady -state . 

218 

B  . 

25 . 

9 

9b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

10a 

Steady -state . 

171 

C  . 

100 . 

2 

10b 

Transition  . 

20 

C  . 

Linear  Transition. 

11a 

Steady -state . 

102 

C  . 

25 . 

1 

11b 

Transition  . 

20 

C  . 

Linear  Transition. 

12a 

Steady -state . 

100 

C  . 

75 . 

1 

12b 

Transition  . 

20 

C  . 

Linear  Transition. 

13a 

Steady -state . 

102 

C  . 

50 . 

1 

13b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

14 

Steady -state . 

168 

Warm  Idle  . 

0 . 

6 

1  Speed  terms  are  defined  in  40  CFR  part  1065. 

2  Advance  from  one  mode  to  the  next  within  a  20- second  transition  phase.  During  the  transition  phase,  command  a  linear  progression  from  the 
speed  or  torque  setting  of  the  current  mode  to  the  speed  or  torque  setting  of  the  next  mode. 

3  The  percent  torque  is  relative  to  maximum  torque  at  the  commanded  engine  speed. 

4  Use  the  specified  weighting  factors  to  calculate  composite  emission  results  for  C02  as  specified  in  40  CFR  1036.501. 


*  *  *  *  * 

*  64.  Section  86,1370  is  amended  by 
revising  paragraphs  (g)  and  (h)  and 
adding  paragraphs  (i)  and  (j)  to  read  as 
follows: 

§86.1370  Not-To-Exceed  test  procedures. 

*  *  *  *  * 

(g)  You  may  exclude  emission  data 
based  on  catalytic  aftertreatment 
temperatures  as  follows: 

(1)  For  an  engine  equipped  with  a 
catalytic  NOx  aftertreatment  system, 
exclude  NOx  emission  data  that  is 
collected  when  the  exhaust  temperature 
at  any  time  during  the  NTE  event  is  less 
than  250  °C. 

(2)  For  an  engine  equipped  with  an 
oxidizing  catalytic  aftertreatment 
system,  exclude  NMHC  and  CO 
emission  data  that  is  collected  if  the 
exhaust  temperature  is  less  than  250  °C 
at  any  time  during  the  NTE  event. 

(3)  Using  good  engineering  judgment, 
measure  exhaust  temperature  within  30 
cm  downstream  of  the  last  applicable 
catalytic  aftertreatment  device.  Where 
there  are  parallel  paths,  use  good 
engineering  judgment  to  measure  the 
temperature  within  30  cm  downstream 
of  the  last  applicable  catalytic 
aftertreatment  device  in  the  path  with 
the  greatest  exhaust  flow. 

(h)  Any  emission  measurements 
corresponding  to  engine  operating 
conditions  that  do  not  qualify  as  a  valid 


NTE  sampling  event  may  be  excluded 
from  the  determination  of  the  vehicle  - 
pass  ratio  specified  in  §86.1912  for  the 
specific  pollutant. 

(i)  Start  emission  sampling  at  the 
beginning  of  each  valid  NTE  sampling 
event,  except  as  needed  to  allow  for 
zeroing  or  conditioning  the  PEMS.  For 
gaseous  emissions,  PEMS  preparation 
must  be  complete  for  all  analyzers 
before  starting  emission  sampling. 

(j)  Emergency  vehicle  AECDs.  if  your 
engine  family  includes  engines  with  one 
or  more  approved  AECDs  for  emergency 
vehicle  applications  under  paragraph  (4) 
of  the  definition  of  “defeat  device”  in 
§86.1803,  the  NTE  emission  limits  do 
not  apply  when  any  of  these  AECDs  are 
active. 

Subpart  S — General  Compliance 
Provisions  for  Control  of  Air  Pollution 
From  New  and  In-Use  Light-Duty 
Vehicles,  Light-Duty  Trucks,  and 
Heavy-Duty  Vehicles 

*  65.  Section  86.1801-12  is  amended  as 
fol  lows: 

*  a.  By  removing  and  reserving 
paragraph  (a)(2)(H). 

*  b.  By  revising  paragraph  (a)(3)(i). 

*  c.  By  redesignating  paragraphs 
(a)(3)(H)  through  (iv)  as  paragraphs 
(a)(3)(iii)  through  (v),  respectively. 

*  d.  By  adding  a  new  paragraph 
(a)(3)(H). 


The  revision  and  addition  read  as 
follows: 

§86.1801-12  Applicability. 

(a)  *  *  * 

(3)  *  *  * 

(i)  Heavy  duty  vehicles  above  14,000 
pounds  GVWR  may  be  optionally 
certified  to  the  exhaust  emission 
standards  in  this  subpart,  including  the 
greenhouse  gas  emission  standards,  if 
they  are  properly  included  in  test  group 
with  similar  vehicles  at  or  below  14,000 
pounds  GVWR.  Emission  standards 
apply  to  these  vehicles  as  if  they  were 
Class  3  heavy -dutyvehicles.  The  work 
factor  for  these  vehicles  may  not  be 
greater  than  the  largest  work  factor  that 
applies  for  vehicles  in  the  test  group 
that  are  at  or  below  14,000  pounds 
GVWR  (see  §86.1819-14). 

(ii)  Incomplete  heavy -dutyvehicles  at 
or  below  14,000  pounds  GVWR  may  be 
optionally  certified  to  the  exhaust 
emission  standards  in  this  subpart  that 
apply  for  heavy -dutyvehicles. 
***** 

*  66.  Section  86.1802-01  is  revised  to 
read  as  follows: 

§86.1802-01  Section  numbering; 
construction. 

(a)  Section  numbering.  The  model 
year  of  initial  applicability  is  indicated 
by  the  section  number.  The  two  digits 
following  the  hyphen  designate  the  first 
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model  year  for  which  a  section  is 
applicable.  The  section  continues  to 
apply  to  subsequent  model  years  unless 
a  later  model  year  section  is  adopted. 
Example:  Section  86.18xx-10  applies  to 
model  year  2010  and  later  vehicles.  If  a 
§86.18xx-17  is  promulgated,  it  would 
apply  beginning  with  the  2017  model 
year;  §86.18xx-10  would  apply  only  to 
model  years  2010  through  2016,  except 
as  specified  in  §86.18xx-17. 

(b)  A  section  reference  without  a 
model  year  suffix  refers  to  the  section 
applicable  for  the  appropriate  model 
year. 

(c)  If  a  regulation  in  this  subpart 
references  a  section  that  has  been 
superseded  or  no  longer  exists,  this 
should  be  understood  as  a  reference  to 
the  same  section  for  the  appropriate 
model  year.  For  example,  if  a  regulation 
in  this  subpart  refers  to  §86.1845-01,  it 
should  be  taken  as  a  reference  to 
§86.1845-04  or  any  later  version  of 
§86.1845  that  applies  for  the 
appropriate  model  year.  However,  this 
does  not  apply  if  the  reference  to  a 
superseded  section  specifically  states 
that  the  older  provision  applies  instead 
of  any  updated  provisions  from  the 
section  in  effect  for  the  current  model 
year;  this  occurs  most  often  as  part  of 
the  transition  to  new  emission 
standards. 

*  67.  Section  86.1803-01  isamendedas 
follows: 

*  a.  By  revising  the  definitions  for  “Base 
level55,  “Base  tire55,  “Base  vehicle55,  and 
“Basic  engine55. 

*  b.  By  adding  a  definition  for  “Cab- 
complete  vehicle55  in  alphabetical  order. 

*  c.  By  revising  the  definitions  for 
“Carbon -relatedexhaust  emissions 
(CREE)55,  “Configuration55,  paragraph  (1) 
of  “Emergency  vehicle55,  “Engine  code55, 
“Federal  Test  Procedure55,  “Highway 
Fuel  Economy  Test  Procedure  (HFET)55, 
“Mild  hybrid  electric  vehicle55,  “Model 
type55,  “Production  volume55,  “Strong 
hybrid  electric  vehicle55, 
“Subconfiguration55,  “Transmission 
class55,  and  “Transmission 
configuration55. 

*  d.  By  adding  a  definition  for 
“Transmission  type55  in  alphabetical 
order. 

The  revisions  and  additions  read  as 
follows: 

§86.1803-01  Definitions. 

*  Baselevel  has  the  meaning  given  in 
40  CFR  600.002  for  LDV,  LDT,  and 
MDPV.  See  §86.1819-14  for  heavy-duty 
vehicles. 

Base  tire  has  the  meaning  given  in  40 
CFR  600.002  for  LDV,  LDT,  and  MDPV. 

Base  vehicle  has  the  meaning  given  in 
40  CFR  600.002  for  LDV,  LDT,  and 
MDPV. 


Basic  engine  has  the  meaning  given  in 
40  CFR  600.002. 

***** 

Cab  -  completevehicle  means  a  heavy  - 
duty  vehicle  that  is  first  sold  as  an 
incomplete  vehicle  that  substantially 
includes  its  cab.  Vehicles  known 
commercially  as  chassis -cabs, cab - 
chassis,  box -deletes, bed -deletes, cut¬ 
away  vans  are  considered  cab -complete 
vehicles.  For  purposes  of  this  definition, 
a  cab  includes  a  steering  column  and 
passenger  compartment.  Note  that  a 
vehicle  lacking  some  components  of  the 
cab  is  a  cab -completevehicle  if  it 
substantially  includes  the  cab. 
***** 

Carbon  -  relatedexhaust  emissions 
(CREE)  has  the  meaning  given  in  40  CFR 
600.002  for  LDV,  LDT,  and  MDPV. 
***** 

Configuration  means  one  of  the 
following: 

(1)  For  LDV,  LDT,  and  MDPV, 
configuration  means  a  subclassification 
within  a  test  group  which  is  based  on 
engine  code,  inertia  weight  class, 
transmission  type  and  gear  ratios,  final 
drive  ratio,  and  other  parameters  which 
may  be  designated  by  the  Administrator. 

(2)  For  HDV,  configuration  has  the 
meaning  given  in  §86.1 81 9— 14(d)(1 2). 
***** 

Emergency  vehicle  *  *  * 

(1 )  For  the  greenhouse  gas  emission 
standards  in  §86.1818,  emergency 
vehicle  means  a  motor  vehicle 
manufactured  primarily  for  use  as  an 
ambulance  or  combination  ambulance- 
hearse  or  for  use  by  the  United  States 
Government  or  a  State  or  local 
government  for  law  enforcement. 
***** 

Engine  code  means  one  of  the 
following: 

(1)  For  LDV,  LDT,  and  MDPV,  engine 
code  means  a  unique  combination 
within  a  test  group  of  displacement,  fuel 
injection  (or  carburetor)  calibration, 
choke  calibration,  distributor 
calibration,  auxiliary  emission  control 
devices,  and  other  engine  and  emission 
control  system  components  specified  by 
the  Administrator.  For  electric  vehicles, 
engine  code  means  a  unique 
combination  of  manufacturer,  electric 
traction  motor,  motor  configuration, 
motor  controller,  and  energy  storage 
device. 

(2)  For  HDV,  engine  code  has  the 
meaning  given  in  §86.1819-14(d)(12). 
***** 

Federal  Test  Procedure  has  the 
meaning  given  in  40  CFR 
1066.801  (c)(1)(i). 

***** 


Highway  Fuel  Economy  Test 
Procedure  (HFET)  has  the  meaning 
given  in  40  CFR  1066.801(c)(3). 

***** 

Mild  hybrid  electric  vehicle  means  a 
hybrid  electric  vehicle  that  h as  start/ 
stop  capability  and  regenerative  braking 
capability,  where  the  recovered  energy 
over  the  Federal  Test  Procedure  is  at 
least  15  percent  but  less  than  65  percent 
of  the  total  braking  energy,  as  measured 
and  calculated  according  to  40  CFR 
600.1 16-1 2(d). 

Model  type  has  the  meaning  given  in 
40  CFR  600.002  for  LDV,  LDT,  and 
MDPV. 

***** 

Production  volume  has  the  meaning 
given  in  40  CFR  600.002. 
***** 

Strong  hybrid  electric  vehicle  means  a 
hybrid  electric  vehicle  that  has  start/ 
stop  capability  and  regenerative  braking 
capability,  where  the  recovered  energy 
over  the  Federal  Test  Procedure  is  at 
least  65  percent  of  the  total  braking 
energy,  as  measured  and  calculated 
according  to  40  CFR  600.1 1 6-1 2(d). 

Subconfiguration  means  one  of  the 
following: 

(1)  For  LDV,  LDT,  and  MDPV, 
subconfiguration  has  the  meaning  given 
in  40  CFR  600.002. 

(2)  For  HDV,  subconfiguration  has  the 
meaning  given  in  §86.1819-14(d)(12). 
***** 

Transmission  class  has  the  meaning 
given  in  40  CFR  600.002  for  LDV,  LDT, 
and  MDPV. 

Transmission  configuration  has  the 
meaning  given  in  40  CFR  600.002. 

Transmission  type  means  the  basic 
type  of  the  transmission  (e.g.,  automatic, 
manual,  automated  manual,  semi¬ 
automatic,  or  continuously  variable)  and 
does  not  include  the  drive  system  of  the 
vehicle  (e.g.,  front- wheeld rive,  rear- 
wheel  drive,  or  four- wheeldrive). 
***** 

*  68.  Sect  ion  86.1805-17  is  amended  by 
revising  paragraph  (b)  to  read  as  follows: 

§86.1805-17  Useful  life. 

***** 

(b)  Greenhouse  gas  pollutants.  The 
emission  standards  in  §86.1818  apply 
for  a  useful  life  of  10  years  or  120,000 
miles  for  LDV  and  LLDT  and  11  years 
or  120,000  miles  for  HLDT  and  MDPV. 
For  non-MDPVheavy-dutyvehicies,  the 
emission  standards  in  §86.1819  apply 
for  a  useful  life  of  1 1  years  or  120,000 
miles  through  model  year  2020,  and  for 
a  usefu  I  I  i  fe  of  1 5  years  or  1 50,000  m  i  les 
in  model  year  2021  and  later. 
Manufacturers  may  certify  based  on  the 
useful  life  as  specified  in  paragraph  (d) 
of  this  section  if  it  is  different  than  the 


EPA-1 9-01 26-A-001 503 


ED  001620  00002750-00506 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


73984  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


useful  life  specified  in  this  paragraph 
(b). 

*  *  *  *  * 

*  69.  Section  86.181 1-17  is  amended  by 
revising  paragraphs  (b)(8)(iii)(C)and  (g) 
to  read  as  follows: 

§86.1811-17  Exhaust  emission  standards 
for  light-duty  vehicles,  light-duty  trucks  and 
medium-duty  passenger  vehicles. 

***** 

(b)  * 

(8)*  *  * 

(Hi)*  *  * 

(C)  Vehicles  must  comply  with  the 
Tier  2  SFTP  emission  standards  for 
NMHC  +  NOx  and  CO  for 4, 000-mile 
testing  that  are  specified  in  §86.181 1- 
04(f)(1 )  if  they  are  certified  to 
transitional  Bin  85  or  Bin  1 10  standards, 
or  if  they  are  certified  based  on  a  fuel 
without  ethanol,  or  if  they  are  not 
certified  to  the  Tier  3  p.m.  standard. 
Note  that  these  standards  apply  under 
this  section  for  alternative  fueled 
vehicles,  for  flexible  fueled  vehicles 
when  operated  on  a  fuel  other  than 
gasoline  or  diesel  fuel,  and  for  MDPVs, 
even  though  these  vehicles  were  not 
subject  to  the  SFTP  standards  in  the 
Tier  2  program. 

***** 

(g)  Cold  temperature  exhaust 
emission  standards .  The  standards  in 
this  paragraph  (g)  apply  for  certification 
and  in  -usevehicles  tested  over  the  test 
procedures  specified  in  subpart  C  of  this 
part.  These  standards  apply  only  to 
gasol  i ne-  fueled veh icles.  Multi-  fuel  ,bi  - 
fuel  or  dual  -fuelvehicles  must  comply 
with  requirements  using  gasoline  only. 
Testing  with  other  fuels  such  as  a  high- 
level  ethanol  -  gasol  inebl  end,  or  testing 
on  diesel  vehicles,  is  not  required. 

(1 )  Cold  temperature  CO  standards . 
Cold  temperature  CO  exhaust  emission 
standardsapply  for  testing  at  both  low- 
altitude  conditions  and  high-aititude 
conditions  as  follows: 

(1)  For  LDV  and  LDT1,  the  standard  is 
lO.Og/mileCO. 

(ii)  For  LDT2,  LDT3  and  LDT4,  the 
standard  is  12.5  grams  per  mile  CO. 

(2)  Cold  temperature  NMHC 
standards .  The  following  fleet  average 
cold  temperature  NMHC  standards 
apply  as  follows: 

(i)  The  standards  are  shown  in  the 
following  table: 


Table  5  of  §86.1811-17— Fleet 
Average  Cold  Temperature 
NMHC  Exhaust  Emission  Stand¬ 
ards 


Cold 

temperature 
NMHC  sales- 

Vehicle  weight  category 

weighted  fleet 

average 

standard 

(g/mile) 

LDV  and  LLDT . 

0.3 

HLDT  . 

0.5 

(ii)  The  manufacturer  must  calculate 
its  fleet  average  cold  temperature  NMHC 
emission  level (s)  as  described  in 

§86.1 864-1 0(m). 

(iii)  The  standards  specified  in  this 
paragraph  (g)(2)  apply  only  for  testing  at 
low-altitudeconditions.  However, 
manufacturers  must  submit  an 
engineering  evaluation  indicating  that 
common  calibration  approaches  are 
utilized  at  high  altitudes.  Any  deviation 
from  low  altitude  emission  control 
practices  must  be  included  in  the 
auxiliary  emission  control  device 
(AECD)  descriptions  submitted  at 
certification.  Any  AECD  specific  to  high 
altitude  must  require  engineering 
emission  data  for  EPA  evaluation  to 
quantify  any  emission  impact  and 
validity  of  the  AECD. 
***** 

*  70.  Section  86.1813-17  is  amended  by 
revising  paragraphs  (a)(1)(H),  (a)(2)(iii), 
and  (f)(1)  to  read  as  follows: 

§86.1813-17  Evaporative  and  refueling 
emission  standards. 

***** 

(a) *  *  * 

(1)  *  *  * 

(ii)  Measure  diurnal,  running  loss, 
and  hot  soak  emissions  as  shown  in 
§86.130.  This  includes  separate 
measurements  for  the  two- diurnal  test 
sequence  and  the  three- diurnal  test 
sequence;  however,  gaseous- fueled 
vehicles  are  not  subject  to  any 
evaporative  emission  standards  using 
the  two-diurnaltest  sequence. 
***** 

(2)*  *  * 

(iii)  Hydrocarbon  emissions  must  not 
exceed  0.020  g  for  LDV  and  LDT  and 
0.030  g  for  HDV  when  tested  using  the 
Bleed  Emission  Test  Procedure  adopted 
by  the  California  Air  Resources  Board  as 
part  of  the  LEV  ill  program.  This 
procedure  quantifies  diurnal  emissions 
using  the  two-diurnaltest  sequence 
without  measuring  hot  soak  emissions. 
The  standards  in  this  paragraph 
(a)(2)(iii)  do  not  apply  for  testing  at 
high-altitudeconditions.  For  vehicles 
with  non-integratedrefueling  canisters, 


the  bleed  emission  test  and  standard  do 
not  apply  to  the  refueling  canister.  You 
may  perform  the  Bleed  Emission  Test 
Procedure  using  the  analogous  test 
temperaturesand  the  E10  test  fuel 
specified  in  subpart  B  of  this  part. 
***** 

(0*  *  * 

(1)  Compressed  natural  gas  vehicles 
must  meet  the  requirements  for  fueling 
connection  devices  as  specified  in  ANSI 
NGV 1-2006  or  CSA  IR-1-15 
(incorporated  by  reference  in  §86.1). 
***** 

*  71.  Section  86.1816-18  is  amended  by 
revising  paragraphs  (a)  introductory 
text,  (b)(7)(i)  introductory  text,  and 
(b)(9)  to  read  as  follows: 

§86.1816-18  Emission  standards  for 
heavy-duty  vehicles. 

(a)  Applicability  and  general 
provisions .  This  section  describes 
exhaust  emission  standards  that  apply 
for  model  year  2018  and  later  complete 
heavy -dutyvehicles.  These  standards 
are  optional  for  incomplete  heavy-duty 
vehicles  and  for  heavy  duty  vehicles 
above  14,000  pounds  GVWR  as 
described  in  §86.1801.  Greenhouse  gas 
emission  standards  are  specified  in 
§86.1818  for  MDPVand  in  §86.1819  for 
other  HDV.  See  §86.181 3  for 
evaporative  and  refueling  emission 
standards.  This  section  may  apply  to 
vehicles  before  model  year  2018  as 
specified  in  paragraph  (b)(1 1)  of  this 
section.  Separate  requirements  apply  for 
MDPV  as  specified  in  §86.1811.  See 
subpart  A  of  this  part  for  requirements 
that  apply  for  incomplete  heavy-duty 
vehicles  and  for  heavy -dutyengines 
certified  independent  of  the  chassis. 

The  following  general  provisions  apply: 
***** 

(b) *  *  * 

(7)  *  *  * 

(i)  The  fleet -averageFTP  emission 
standard  for  NMOG  +  NOx  phases  in 
over  several  years  as  described  in  this 
paragraph  (b)(7)(i).  You  must  identify 
FELsas  described  in  paragraph  (b)(4)  of 
this  section  and  calculate  a  fleet -average 
emission  level  to  show  that  you  meet 
the  FTP  emission  standard  for 
N  MOG+NOx  that  applies  for  each 
model  year.  You  may  certify  using 
transitional  bin  standards  specified  in 
Table  5  of  this  section  through  model 
year  2021 ;  these  vehicles  are  subject  to 
the  FTP  emission  standard  for 
formaldehyde  as  described  in 
§86.1816-08.  You  may  use  the  E0  test 
fuel  specified  in  §86.113  for  gasoline- 
fueled  vehicles  certified  to  the 
transitional  bins;  the  useful  life  period 
for  these  vehicles  is  120,000  miles  or  1 1 
years.  Fleet -averageFTP  emission 
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standards  decrease  as  shown  in  the 
following  table: 

*  *  *  *  * 

(9)  Except  as  specified  in  paragraph 
(b)(8)  of  this  section,  you  may  not  use 
credits  generated  from  vehicles  certified 
under  §86.1816-08  for  demonstrating 
compliance  with  the  Tier  3  standards. 

*  *  *  *  * 

*  72.  Section  86.1817-05  is  amended  by 
revising  paragraph  (c)  introductory  text 
to  read  as  follows: 

§86.1817-05  Complete  heavy-duty  vehicle 
averaging,  trading,  and  banking  program. 

***** 

(c)  Calculations .  For  each 
participating  test  group,  NOx  emission 
credits  (positive  or  negative)  are  to  be 
calculated  according  to  one  of  the 
following  equations  and  rounded  to  the 
nearest  one-tenthof  a  Megagram  (Mg). 
Consistent  units  are  to  be  used 
throughout  the  equation. 
***** 

*  73.  Section  86.1818-12  is  amended  by 
revising  paragraphs  (a)(2),  (c)(4),  and 
(f)(4)  to  read  as  follows: 

§86.1818-12  Greenhouse  gas  emission 
standards  for  light-duty  vehicles,  light-duty 
trucks,  and  medium-duty  passenger 
vehicles. 

(a)  *  *  * 

(2)  The  standards  specified  in  this 
section  apply  for  testing  at  both  low- 
altitude  conditions  and  high-altitude 
conditions.  However,  manufacturers 
must  submit  an  engineering  evaluation 
indicating  that  common  calibration 
approaches  are  utilized  at  high  altitude 
instead  of  performing  testing  for 
certification,  consistent  with  §86.1829. 
Any  deviation  from  low  altitude 
emission  control  practices  must  be 
included  in  the  auxiliary  emission 
control  device  (AECD)  descriptions 
submitted  at  certification.  Any  AECD 
specific  to  high  altitude  requires 
engineering  emission  data  for  EPA 
evaluation  to  quantify  any  emission 
impact  and  determine  the  validity  of  the 
AECD. 

***** 

(c)*  *  * 

(4)  Emergency  vehicles .  Emergency 
vehicles  may  be  excluded  from  the 
emission  standards  described  in  this 
section.  The  manufacturer  must  notify 


the  Administrator  that  they  are  making 
such  an  election  in  the  model  year 
reports  required  under  §600.512  of  this 
chapter.  Such  vehicles  should  be 
excluded  from  both  the  calculation  of 
the  fleet  average  standard  for  a 
manufacturer  under  this  paragraph  (c) 
and  from  the  calculation  of  the  fleet 
average  carbon  -  relatedexhaust 
emissions  in  §600.510-12. 
***** 

(f)  *  *  * 

(4)  C02-equivalentdebits.  C02- 
equi valent  debits  for  test  groups  using 
an  alternative  N20  and/or  CH4  standard 
as  determined  under  paragraph  (f)(3)  of 
this  section  shall  be  calculated 
according  to  the  following  equation  and 
rounded  to  the  nearest  whole  megagram: 
Debits  =  [GWP  *  (Production)  x 

(AltStd — Std)  x  VLM]  ^1,000,000 

Where: 

Debits  =  C02-equivalentdebits for  N20  or 
CH4,  in  Megagrams,  for  a  test  group  using 
an  alternative  N20  or  CH4  standard, 
rounded  to  the  nearest  whole  Megagram; 
GWP  =  25  if  calculating  CH4  debits  and  298 
if  calculating  N20  debits; 

Production  =  The  number  of  vehicles  of  that 
test  group  domestically  produced  plus 
those  imported  as  defined  in  §600.511  of 
this  chapter; 

AltStd  =  The  alternative  standard  (N20  or 
CH4)  selected  by  the  manufacturer  under 
paragraph  (f)(3)  of  this  section; 

Std  =  The  exhaust  emission  standard  for  N20 
orCH4  specified  in  paragraph  (f)(1)  of 
this  section;  and 

VLM  =  195,264  for  passenger  automobiles 
and  225,865  for  light  trucks. 
***** 

*  74.  Section  86.1819-14  is  added  to 
subpart  S  to  read  as  follows: 

§86.1819-14  Greenhouse  gas  emission 
standards  for  heavy-duty  vehicles. 

This  section  describes  exhaust 
emission  standards  for  C02,  CH4,  and 
N20  for  heavy -duty  vehicles.  The 
standards  of  this  section  apply  for 
model  year  2014  and  later  vehicles  that 
are  chassis -certifiedwith  respect  to 
criteria  pollutants  under  this  subpart  S. 
Additional  heavy-dutyvehicles  may  be 
optionally  subject  to  the  standards  of 
this  section  as  allowed  under  paragraph 
(j)  of  this  section.  Any  heavy-duty 
vehicles  not  subject  to  standards  under 
this  section  are  instead  subject  to 
greenhouse  gas  standards  under  40  CFR 


part  1037,  and  engines  installed  in  these 
vehicles  are  subject  to  standards  under 
40  CFR  part  1036.  If  you  are  not  the 
engine  manufacturer,  you  must  notify 
the  engine  manufacturer  that  its  engines 
are  subject  to  40  CFR  part  1036  if  you 
intend  to  use  their  engines  in  vehicles 
that  are  not  subject  to  standards  under 
this  section.  Vehicles  produced  by  small 
businesses  may  be  excluded  from  the 
standards  of  this  section  as  described  in 
paragraph  (k)(5)  of  this  section. 

(a)  Fleet -averageC02  emission 
standards.  Fleet-averageC02  emission 
standardsapply  for  the  full  useful  life 
for  each  manufacturer  as  follows: 

(1 )  Calculate  a  work  factor,  WF,  for 
each  vehicle  subconfiguration  (or  group 
of  subconfigurations  as  al  lowed  under 
paragraph  (a)(4)  of  this  section), 
rounded  to  the  nearest  pound,  using  the 
following  equation: 

WF=  0.75  x  (GVWR  ¥  Curb  Weight 

xwd)  0.25  x  (GCWR  ¥  GVWR) 

Where: 

xwd  =  500  pounds  if  the  vehicle  has  four- 
wheel  drive  or  all  -  wheeldrive;  xwd  =  0 
pounds  for  all  other  vehicles. 

(2)  Using  the  appropriate  work  factor, 
calculate  a  target  value  for  each  vehicle 
subconfiguration  (or  group  of 
subconfigurations  as  allowed  under 
paragraph  (a)(4)  of  this  section)  you 
produce  using  one  of  the  following 
equations,  or  the  phase- inprovisions  in 
paragraph  (k)(4)  of  this  section, 
rounding  to  the  nearest  whole  g/mile: 

(i)  For  model  year  2027  and  later 
vehicles  with  spark- ignitionengines: 
C02  Target  (g/mile)  =  0.0369  x  WF  +  284 

(ii)  For  model  year  2027  and  later 
vehicles  with  compression -ignition 
engines  or  with  no  engines  (such  as 
electric  vehicles  and  fuel  cell  vehicles): 
C02  Target  (g/mile)  =  0.0348  x  WF  +  268 

(3)  Calculate  a  production  -  weighted 
average  of  the  target  values  and  round 
it  to  the  nearest  whole  g/mile.  This  is 
your  fleet -averagestandard.  All  vehicles 
subject  to  the  standards  of  this  section 
form  a  single  averaging  set.  Use  the 
following  equation  to  calculate  your 
fleet -averagestandard  from  the  target 
value  for  each  vehicle  subconfiguration 
(Targeti)  and  U.S.-directedproduction 
volume  of  each  vehicle  subconfiguration 
for  the  given  model  year  (Volume j): 


Fleet-Average  Standard  = 


^  [Targetj  x  Volumej  ] 
^[Volumej] 


(4)  You  may  group  subconfigurations 
within  a  configuration  together  for 


purposes  of  calculating  your  fleet - 
average  standard  as  follows: 


(i)  You  may  group  together 
subconfigurations  that  have  the  same 
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equivalent  test  weight  (ETW),  GVWR, 
and  GCWR.  Calculate  your  work  factor 
and  target  value  assuming  a  curb  weight 
equal  to  two  times  ETW  minus  GVWR. 

(ii)  You  may  group  together  other 
subconfigurations  if  you  use  the  lowest 
target  value  calculated  for  any  of  the 
subconfigurations. 

(5)  The  standards  specified  in  this 
section  apply  for  testing  at  both  low- 
altitude  conditions  and  high-altitude 
conditions.  However,  manufacturers 
must  submit  an  engineering  evaluation 
indicating  that  common  calibration 
approaches  are  utilized  at  high  altitude 
instead  of  performing  testing  for 
certification,  consistent  with  §86.1829. 
Any  deviation  from  low  altitude 
emission  control  practices  must  be 
included  in  the  auxiliary  emission 
control  device  (AECD)  descriptions 
submitted  at  certification.  Any  AECD 
specific  to  high  altitude  requires 
engineering  emission  data  for  EPA 
evaluation  to  quantify  any  emission 
impact  and  determine  the  validity  of  the 
AECD. 

(b)  Production  and  in-useC02 
standards .  Each  vehicle  you  produce 
that  is  subject  to  the  standards  of  this 
section  has  an  “in-use”C02  standard 
that  is  calculated  from  your  test  result 
and  that  applies  for  selective 
enforcement  audits  and  in -usetesting. 
This  in-useC02  standard  for  each 
vehicle  is  equal  to  the  applicable 
deteriorated  emission  level  multiplied 
by  1 .10  and  rounded  to  the  nearest 
whole  g/mile. 

(c)  N20  and  CH4  standards .  Except  as 
allowed  under  this  paragraph  (c),  all 
vehicles  subject  to  the  standards  of  this 
section  must  comply  with  an  N20 
standard  of  0.05  g/mile  and  a  CH4 
standard  of  0.05  g/mile  when  calculated 
according  to  the  provisions  of  paragraph 

(d)(4)  of  this  section.  You  may  specify 
CH4  and/or  N20  alternative  standards 
using  C02  emission  credits  instead  of 
these  otherwise  applicable  emission 
standards  for  one  or  more  test  groups. 

To  do  this,  calculate  the  CH4  and/or 
N20  emission  credits  needed  (negative 
credits)  using  the  equation  in  this 
paragraph  (c)  based  on  the  FEL(s)  you 
specify  for  your  vehicles  during 
certification.  You  must  adjust  the 
calculated  emissions  by  the  global 
warming  potential  ( GWP ):  GWP equals 
34  for  CH4  from  model  year  2021  and 
later  vehicles,  25  for  CH4  from  earlier 
vehicles,  and  298  for  N20.  This  means, 
for  example,  that  you  must  use  298  Mg 
of  positive  C02  credits  to  offset  1  Mg  of 
negative  N20  credits.  Note  that 

§86.1 81 8-1 2(f)  does  not  apply  for 
vehicles  subject  to  the  standards  of  this 
section.  Calculate  credits  using  the 


following  equation,  rounded  to  the 
nearest  whole  number: 

C02  Credits  Needed  (Mg)  =  [(FEL  ¥  Std) 
*  (U.S.-directedproduction  volume) 
x  ( Useful  Life)]  *  (GWP)  +  1 ,000,000 

(d)  Compliance  provisions .  The 
following  compliance  provisions  apply 
instead  of  other  provisions  described  in 
this  subpart  S: 

(1 )  The  C02  standards  of  this  section 
apply  with  respect  to  C02  emissions, 
not  with  respect  to  carbon  -  related 
exhaust  emissions  (CREE). 

(2)  The  following  general  credit 
provisions  apply: 

(i)  Credits  you  generate  under  this 
section  may  be  used  only  to  offset  credit 
deficits  under  this  section.  You  may 
bank  credits  for  use  in  a  future  model 
year  in  which  your  average  C02  level 
exceeds  the  standard.  You  may  trade 
credits  to  another  manufacturer 
according  to  §86.1 865-1 2(k)(8).  Before 
you  bank  or  trade  credits,  you  must 
apply  any  available  credits  to  offset  a 
deficit  if  the  deadline  to  offset  that 
credit  deficit  has  not  yet  passed. 

(ii)  Vehicles  subject  to  the  standards 
of  this  section  are  included  in  a  single 
greenhouse  gas  averaging  set  separate 
from  any  averaging  set  otherwise 
included  in  this  subpart  S. 

(iii)  Banked  C02  credits  keep  their  full 
value  for  five  model  years  after  the  year 
in  which  they  were  generated.  Unused 
credits  may  not  be  used  for  more  than 
five  model  years  after  the  model  year  in 
which  the  credits  are  generated. 

(3)  Special  credit  and  incentive 
provisions  related  to  air  conditioning  in 
§§86.1867  and  86.1868  do  not  apply  for 
vehicles  subject  to  the  standards  of  this 
section. 

(4)  Measure  emissions  using  the 
procedures  of  subpart  B  of  this  part  and 
40  CFR  part  1066.  Determine  separate 
emission  results  for  the  Federal  Test 
Procedure  (FTP)  described  in  40  CFR 
1066.801  (c)(1)  and  the  Highway  Fuel 
Economy  Test  (HFET)  described  in  40 
CFR  1066.801(c)(3).  Calculate  composite 
emission  results  from  these  two  test 
cycles  for  demonstrating  compliance 
with  the  C02,  N20,  and  CH4  standards 
based  on  a  weighted  average  of  the  FTP 
(55%) and  HFET  (45%)  emission 
results.  Note  that  this  differs  from  the 
way  the  criteria  pollutant  standards 
apply. 

(5)  Apply  an  additive  deterioration 
factor  of  zero  to  measured  C02 
emissions  unless  good  engineering 
judgment  indicates  that  emissions  are 
likely  to  deteriorate  in  use.  Use  good 
engineering  judgment  to  develop 
separate  deterioration  factors  for  N20 
and  CH4. 

(6)  Credits  are  calculated  using  the 
useful  life  value  (in  miles)  in  place  of 


“vehicle  lifetime  miles”  as  specified  in 
§86.1865.  Calculate  a  total  credit  or 
debit  balance  in  a  model  year  by  adding 
credits  and  debits  from  §86.1865- 
12(k)(4),  subtracting  any  C02 -equivalent 
debits  for  N20  or  CH4  calculated 
according  to  paragraph  (c)  of  this 
section,  and  adding  any  of  the  following 
credits: 

(i)  Off-cycletechnology  credits 
according  to  paragraph  (d)(13)  of  this 
section. 

(ii)  Early  credits  from  vehicles 
certified  under  paragraph  (k)(2)  of  this 
section. 

(iii)  Advanced-technologycredits 
according  to  paragraph  (k)(7)  of  this 
section. 

(7)  [Reserved] 

(8)  The  provisions  of  §86.1818  do  not 
apply. 

(9)  Calculate  your  fleet -average 
emission  rate  consistent  with  good 
engineering  judgment  and  the 
provisions  of  §86.1865.  The  following 
additional  provisions  apply: 

(i)  Unless  we  approve  a  lower 
number,  you  must  test  at  least  ten 
subconfigurations.  If  you  produce  more 
than  100  subconfigurations  in  a  given 
model  year,  you  must  test  at  least  ten 
percent  of  your  subconfigurations.  For 
purposes  of  this  paragraph  (d)(9)(i), 
count  carryover  tests,  but  do  not  include 
analytically  derived  C02  emission  rates, 
data  substitutions,  or  other  untested 
allowances.  We  may  approve  a  lower 
number  of  tests  for  manufacturers  that 
have  limited  product  offerings,  or  low 
sales  volumes.  Note  that  good 
engineering  judgment  and  other 
provisions  of  this  part  may  require  you 
to  test  more  subconfigurations  than 
these  minimum  values. 

(ii)  The  provisions  of  paragraph  (g)  of 
this  section  specify  how  you  may  use 
analytically  derived  C02  emission  rates. 

(iii)  At  least  90  percent  of  final 
production  volume  at  the  configuration 
level  must  be  represented  by  test  data 
(real,  data  substituted,  or  analytical). 

(iv)  Perform  fleet-averageC02 
calculationsas  described  in  §86.1865 
and  40  CFR  part  600,  with  the  following 
exceptions: 

(A)  Use  C02  emissions  values  for  all 
test  results,  intermediate  calculations, 
and  fleet  average  calculations  instead  of 
the  carbon  -  relatedexhaust  emission 
(CREE)  values  specified  in  this  subpart 
S  and  40  CFR  part  600. 

(B)  Perform  intermediate  C02 
calculations  for  subconfigurations 
within  each  configuration  using  the 
subconfiguration  and  configuration 
definitions  in  paragraph  (d)(12)  of  this 
section. 

(C)  Perform  intermediate  C02 
calculations  for  configurations  within 
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each  test  group  and  transmission  type 
(instead  of  configurations  within  each 
base  level  and  base  levels  within  each 
model  type).  Use  the  configuration 
definition  in  paragraph  (d)(12)(i)  of  this 
section. 

(D)  Do  not  perform  intermediate  C02 
calculations  for  each  base  level  or  for 
each  model  type.  Base  level  and  model 
type  C02  calculations  are  not  applicable 
to  heavy  -duty  vehicles  subject  to 
standards  in  this  section. 

(E)  Determine  fleet  average  C02 
emissions  for  heavy -dutyvehicles 
subject  to  standards  in  this  section  as 
described  in  40  CFR  600.51 0-1 2(j), 
except  that  the  calculations  must  be 
performed  on  the  basis  of  test  group  and 
transmission  type  (instead  of  the  model  - 
type  basis  specified  in  the  light-duty 
vehicle  regulations),  and  the 
calculations  for  dual -fuel, multi -fuel, 
and  flexible-fuelvehicles  must  be 
consistent  with  the  provisions  of 
paragraph  (d)(10)(i)  of  this  section. 

(10)  For  dual -fuel, multi -fuel, and 
flexible-fuelvehicles,  perform  exhaust 
testing  on  each  fuel  type  (for  example, 
gasoline  and  E85). 

(i)  For  your  fleet -averagecalculat ions 
in  model  year  2016  and  later,  use  either 
the  conventional  -fueledC02  emission 
rate  or  a  weighted  average  of  your 
emission  results  as  specified  in  40  CFR 
600.51 0-1 2(k)  for  light-dutytrucks.  For 
your  fleet -averagecalculations  before 
model  year  2016,  apply  an  equal 
weighting  of  C02  emission  results  from 
alternative  and  conventional  fuels. 

(11)  If  you  certify  to  an  alternate 
standard  for  N20  or  CH4  emissions,  you 
may  not  exceed  the  alternate  standard 
when  tested  on  either  fuel. 

(1 1 )  Test  your  vehicles  with  an 
equivalent  test  weight  based  on  its 
Adjusted  Loaded  Vehicle  Weight 
(ALVW).  Determine  equivalent  test 
weight  from  the  ALVW  as  specified  in 
40  CFR  1066.805;  round  ALVW  values 


above  14,000  pounds  to  the  nearest  500 
pound  increment. 

(12)  The  following  definitions  apply 
for  the  purposes  of  this  section: 

(i)  Configuration  means  a 

su be lassifi cation  within  a  test  group 
based  on  engine  code,  transmission  type 
and  gear  ratios,  final  drive  ratio,  and 
other  parameters  we  designate.  Engine 
code  means  the  combination  of  both 
“engine  code”  and  “basic  engine”  as 
defined  in  40  CFR  600.002. 

(ii)  Subconfiguration  means  a  unique 
combination  within  a  vehicle 
configuration  (as  defined  in  this 
paragraph  (d)(1 2))  of  equivalent  test 
weight,  road  -  load  horsepower,  and  any 
other  operational  characteristics  or 
parameters  that  we  determine  may 
significantly  affect  C02  emissions 
within  a  vehicle  configuration.  Note  that 
for  vehicles  subject  to  standards  of  this 
section,  equivalent  test  weight  (ETW)  is 
based  on  the  ALVW  of  the  vehicle  as 
outlined  in  paragraph  (d)(11)  of  this 
section. 

(13)  This  paragraph  (d)(13)  applies  for 
C02  reductions  resulting  from 
technologies  that  were  not  in  common 
use  before  2010  that  are  not  reflected  in 
the  specified  test  procedures.  While  you 
are  not  required  to  prove  that  such 
technologies  were  not  in  common  use 
with  heavy -dutyvehicles  before  model 
year  2010,  we  will  not  approve  your 
request  if  we  determine  they  do  not 
qualify.  These  may  be  described  as  off- 
cycle  or  innovative  technologies.  We 
may  allow  you  to  generate  emission 
credits  consistent  with  the  provisions  of 
§86.1 869-1 2(c)  and  (d).  The  5-cycle 
methodology  is  not  presumed  to  be 
preferred  over  alternative  methodologies 
described  in  §86.1 869-1 2(d). 

(14)  You  must  submit  pre-modelyear 
reports  before  you  submit  your 
applications  for  certification  for  a  given 
model  year.  Unless  we  specify 


Test  weight  basis 


11,751-11,850 

11,851-11,950 

11,951-12,050 

12,051-12,150 

12,151-12,250 


otherwise,  include  the  information 
specified  for  pre-modelyear  reports  in 
49  CFR  535.8. 

(15)  You  must  submit  a  final  report 
within  90  days  after  the  end  of  the 
model  year.  Unless  we  specify 
otherwise,  include  applicable 
information  identified  in  §86.1865- 
12(1),  40  CFR  600.512,  and  49  CFR 
535.8(e).  The  final  report  must  include 
at  least  the  following  information: 

(i)  Model  year. 

(ii)  Applicable  fleet-averageC02 
standard. 

(iii)  Calculated  fleet-averageC02 
value  and  all  the  values  required  to 
calculate  the  C02  value. 

(iv)  Number  of  credits  or  debits 
incurred  and  all  values  required  to 
calculate  those  values. 

(v)  Resulting  balance  of  credits  or 
debits. 

(vi)  N20  emissions. 

(vii)  CH4  emissions. 

(viii)  Total  and  percent  leakage  rates 
under  paragraph  (h)  of  this  section. 

(16)  You  may  apply  the  provisions  for 
delegated  assembly  as  described  in  40 
CFR  1037.621. 

(17)  You  may  calculate  emission  rates 
for  weight  increments  less  than  the  500 
pound  increment  specified  for  test 
weight.  This  does  not  change  the 
applicable  test  weights. 

(i)  Use  the  ADC  equation  in  paragraph 
(g)  of  this  section  to  adjust  your 
emission  rates  for  vehicles  in 
increments  of  50,  100,  or  250  pounds 
instead  of  the  500  test- weight 
increments.  Adjust  emissions  to  the 
midpoint  of  each  increment.  This  is  the 
equivalent  emission  weight.  For 
example,  vehicles  with  a  test  weight 
basis  of  11,751  to  12,250  pounds  (which 
have  an  equivalent  test  weight  of  12,000 
pounds)  could  be  regrouped  into  100 
pound  increments  as  follows: 


Equivalent 

emission 

weight 

Equivalent 
test  weight 

1 1 ,800 

12,000 

1 1 ,900 

12,000 

12,000 

12,000 

12,100 

12,000 

12,200 

12,000 

(ii)  You  must  use  the  same  increment 
for  all  equivalent  test  weight  classes 
across  your  whole  product  line  in  a 
given  model  year.  You  must  also  specify 
curb  weight  for  calculating  the  work 
factor  in  a  way  that  is  consistent  with 
your  approach  for  determining  test 
weight  for  calculating  ADCs  under  this 
paragraph  (d)(17). 


(e)  Useful  life.  The  exhaust  emission 
standards  of  this  section  apply  for  the 
full  useful  life,  as  described  in 
§86.1805. 

(f)  [Reserved] 

(g)  Analytically  derived  C02  emission 
rates  (ADCs).  This  paragraph  (g) 
describes  an  allowance  to  use  estimated 
(/.e.,  analytically  derived)  C02  emission 


rates  based  on  baseline  test  data  instead 
of  measured  emission  rates  for 
calculating  fleet-averageemissions.  Note 
that  these  ADCs  are  similar  to  ADFEs 
used  for  light- dutyvehicles.  Note  also 
that  F  terms  used  in  this  paragraph  (g) 
represent  coefficients  from  the  following 
road  load  equation: 
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Force  =  Fo  +  Fi  -  (velocity)  +  F2  - 
(velocity)2 

(1 )  Except  as  specified  in  paragraph 

(g)(2)  of  this  section,  use  the  following 
equation  to  calculate  the  ADC  of  a  new 
vehicle  from  road  load  force  coefficients 
(FO,  FI ,  F2),  axle  ratio,  and  test  weight: 
ADC  =  C02base  +  2.18  *  DFO  +  37.4  *  DF1 

+  2257  -  DF2  +  189  -  DAR  +  0.0222- 
DE7W 

Where: 

ADC=  Analytically  derived  combined  city/ 
h  igh way  C02  em ission  rate  (g/m i  le)  for  a 
new  vehicle. 

C02base  =  Combined  city/highway  C02 
emission  rate  (g/mile)  of  a  baseline 
vehicle. 

DFO  =  FO  of  the  new  vehicle¥F0  of  the 
baseline  vehicle. 

DF1  =  FI  of  the  new  vehicle¥F1  of  the 
baseline  vehicle. 

DF2  =  F2  of  the  new  vehicle¥F2  of  the 
baseline  vehicle. 

DAR  =  Axle  ratio  of  the  new  vehicle¥  axle 
ratio  of  the  baseline  vehicle. 

DE7W  =  ETW  of  the  new  vehicle  ¥£7W  of 
the  baseline  vehicle. 

(2)  The  purpose  of  this  section  is  to 
accurately  estimate  C02  emission  rates. 

(i)  You  must  apply  the  provisions  of 
this  section  consistent  with  good 
engineering  judgment.  For  example,  do 
not  use  the  equation  in  paragraph  (g)(1) 
of  this  section  where  good  engineering 
judgment  indicates  that  it  will  not 
accurately  estimate  emissions.  You  may 
ask  us  to  approve  alternate  equations 
that  allow  you  to  estimate  emissions 
more  accurately. 

(ii)  The  analytically  derived  C02 
equation  in  paragraph  (g)(1)  of  this 
section  may  be  periodically  updated 
through  publication  of  an  EPA  guidance 
document  to  more  accurately 
characterize  C02  emission  levels  for 
example,  changes  may  be  appropriate 
based  on  new  test  data,  future 
technology  changes,  or  to  changes  in 
future  C02  emission  levels.  Any  EPA 
guidance  document  will  determine  the 
model  year  that  the  updated  equation 
takes  effect.  We  will  issue  guidance  no 
later  than  eight  months  before  the 
effective  model  year.  For  example, 
model  year  2014  may  start  January  2, 

201 3,  so  gu idance  for  model  year  2014 
would  be  issued  by  May  1, 2012. 

(3)  You  may  select  baseline  test  data 
without  our  advance  approval  if  they 
meet  all  the  following  criteria: 

(i)  Vehicles  considered  for  the 
baseline  test  must  comply  with  all 
applicable  emission  standards  in  the 
model  year  associated  with  the  ADC. 

(ii)  You  must  include  in  the  pool  of 
tests  considered  for  baseline  selection 
all  official  tests  of  the  same  or 
equivalent  basic  engine,  transmission 
class,  engine  code,  transmission  code, 


engine  horsepower,  dynamometer  drive 
wheels,  and  compression  ratio  as  the 
ADC  subconfiguration.  Do  not  include 
tests  in  which  emissions  exceed  any 
ap  p  I  i  cab  le  stan  dard . 

(iii)  Where  necessary  to  minimize  the 
C02  adjustment,  you  may  supplement 
the  pool  with  tests  associ ated  with 
worst -caseengine  or  transmission  codes 
and  carryover  or  carry -acrosstest 
groups.  If  you  do,  all  the  data  that 
qualify  for  inclusion  using  the  elected 
worst -casesubstitution  (or  carryover  or 
carry -across)must  be  included  in  the 
pool  as  supplemental  data  (i.e., 
individual  test  vehicles  may  not  be 
selected  for  inclusion).  You  must  also 
include  the  supplemental  data  in  all 
subsequent  pools,  where  applicable. 

(iv)  Tests  previously  used  during  the 
subject  model  year  as  baseline  tests  in 
ten  other  ADC  subconfigurations  must 
be  eliminated  from  the  pool. 

(v)  Select  the  tested  subconfiguration 
with  the  smallest  absolute  difference 
between  the  ADC  and  the  test  C02 
emission  rate  for  combined  emissions. 
Use  this  as  the  baseline  test  for  the 
target  ADC  subconfiguration. 

(4)  You  may  ask  us  to  allow  you  to 
use  baseline  test  data  not  fully  meeting 
the  provisions  of  paragraph  (g)(3)  of  this 
section. 

(5)  Calculate  the  ADC  rounded  to  the 
nearest  whole  g/mile.  Except  with  our 
advance  approval,  the  downward 
adjustment  of  ADC  from  the  baseline  is 
limited  to  ADC  values  20  percent  below 
the  baseline  emission  rate.  The  upward 
adjustment  is  not  limited. 

(6)  You  may  not  submit  an  ADC  if  an 
actual  test  has  been  run  on  the  target 
subconfiguration  during  the  certification 
process  or  on  a  development  vehicle 
that  is  eligible  to  be  declared  as  an 
emission -datavehicle. 

(7)  No  more  than  40  percent  of  the 
subconfigurations  tested  in  your  final 
C02  submission  may  be  represented  by 
ADCs. 

(8)  Keep  the  following  records  for  at 
least  five  years,  and  show  them  to  us  if 
we  ask  to  see  them: 

(i)  The  pool  of  tests. 

(ii)  The  vehicle  description  and  tests 
chosen  as  the  baseline  and  the  basis  for 
the  selection. 

(iii)  The  target  ADC  subconfiguration. 

(iv)  The  calculated  emission  rates. 

(9)  We  may  perform  or  order  a 
confirmatory  test  of  any 
subconfiguration  covered  by  an  ADC. 

(10)  Where  we  determine  that  you  did 
not  fully  comply  with  the  provisions  of 
this  paragraph  (g),  we  may  require  that 
you  comply  based  on  actual  test  data 
and  that  you  recalculate  your  fleet- 
average  emission  rate. 


(h)  Air  conditioning  leakage.  Loss  of 
refrigerant  from  your  air  conditioning 
systems  may  not  exceed  a  total  leakage 
rate  of  1 1 .0  grams  per  year  or  a  percent 
leakage  rate  of  1 .50  percent  per  year, 
whichever  is  greater.  This  applies  for  all 
refrigerants.  Calculate  the  total  leakage 
rate  in  g/year  as  specified  in  §86.1867- 
12(a).  Calculate  the  percent  leakage  rate 
as:  [total  leakage  rate  (g/yr)]  -  [total 
refrigerant  capacity  (g)]  x  100.  Round 
your  percent  leakage  rate  to  the  nearest 
one-hundredthof  a  percent.  For  purpose 
of  this  requirement,  “refrigerant 
capacity”  is  the  total  mass  of  refrigerant 
recommended  by  the  vehicle 
manufacturer  as  representing  a  full 
charge.  Where  full  charge  is  specified  as 
a  pressure,  use  good  engineering 
judgment  to  convert  the  pressure  and 
system  volume  to  a  mass. 

(i)  [Reserved] 

(j)  Optional  GHG  certification  under 
this  subpart.  You  may  certify  certain 
complete  or  cab -complete  vehicles  to 
the  GHG  standards  of  this  section.  AH 
vehicles  optionally  certified  under  this 
paragraph  (j)  are  deemed  to  be  subject 
to  the  GHG  standards  of  this  section. 
Note  that  for  vehicles  above  14,000 
pounds  GVWR  and  at  or  below  26,000 
pounds  GVWR,  GHG  certification  under 
this  paragraph  (j)  does  not  affect  how 
you  may  or  may  not  certify  with  respect 
to  criteria  pollutants. 

(1)  For  GHG  compliance,  you  may 
certify  any  complete  or  cab- complete 
spark  -  ignitionvehicles  above  14,000 
pounds  GVWR  and  at  or  below  26,000 
pounds  GVWR  to  the  GHG  standards  of 
this  section  even  though  this  section 
otherwise  specifies  that  you  may  certify 
vehicles  to  the  GHG  standards  of  this 
section  only  if  they  are  chassis -certified 
for  criteria  pollutants. 

(2)  You  may  apply  the  provisions  of 
this  section  to  cab-completevehicles 
based  on  a  complete  sister  vehicle.  In 
unusual  circumstances,  you  may  ask  us 
to  apply  these  provisions  to  Class  2b  or 
Class  3  incomplete  vehicles  that  do  not 
meet  the  definition  of  cab-complete. 

(i)  Except  as  specified  in  paragraph 
(j)(3)  of  this  section,  for  purposes  of  this 
section,  a  complete  sister  vehicle  is  a 
complete  vehicle  of  the  same  vehicle 
configuration  as  the  cab -complete 
vehicle.  You  may  not  apply  the 
provisions  of  this  paragraph  (j)  to  any 
vehicle  configuration  that  has  a  four- 
wheel  rear  axle  if  the  complete  sister 
vehicle  has  a  two -wheel  rear  axle. 

(ii)  Calculate  the  target  value  for  fleet - 
average  C02  emissions  under  paragraph 
(a)  or  (k)(4)  of  this  section  based  on  the 
work  factor  value  that  applies  for  the 
complete  sister  vehicle. 

(iii)  Test  these  cab-completevehicles 
using  the  same  equivalent  test  weight 
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and  other  dynamometer  settings  that 
apply  for  the  complete  vehicle  from 
which  you  used  the  work  factor  value 
(the  complete  sister  vehicle).  For  GHG 
certification,  you  may  submit  the  test 
data  from  that  complete  sister  vehicle 
instead  of  performing  the  test  on  the 
cab  -  com  p I eteveh  i cl e. 

(iv)  You  are  not  required  to  produce 
the  complete  sister  vehicle  for  sale  to 
use  the  provisions  of  this  paragraph 

(j)(2).  This  means  the  complete  sister 
vehicle  may  be  a  carryover  vehicle  from 
a  prior  model  year  or  a  vehicle  created 
solely  for  the  purpose  of  testing. 

(3)  For  GHG  purposes,  if  a  cab- 
complete  vehicle  is  not  of  the  same 
vehicle  configuration  as  a  complete 
sister  vehicle  due  only  to  certain  factors 
unrelated  to  coastdown  performance, 
you  may  use  the  road  -  loadcoefficients 
from  the  complete  sister  vehicle  for 
certification  testing  of  the  cab -complete 
vehicle,  but  you  may  not  use  emission 
data  from  the  complete  sister  vehicle  for 
certifying  the  cab-completevehicle. 

(k)  Interim  provisions.  The  following 
provisions  apply  instead  of  other 
provisions  in  this  subpart: 


(1)  Incentives  for  early  introduction. 
Manufacturers  may  voluntarily  certify 
in  model  year  2013  (or  earlier  model 
years  for  electric  vehicles)  to  the 
greenhouse  gas  standards  that  apply 
starting  in  model  year  2014  as  specified 
in  40  CFR  1037.150(a). 

(2)  Early  credits.  To  generate  early 
credits  under  this  paragraph  (k)(2)  for 
any  vehicles  other  than  electric 
vehicles,  you  must  certify  your  entire 
U.S.- directed  fleet  to  these  standards.  If 
you  calculate  a  separate  fleet  average  for 
advanced-technologyvehicles  under 
paragraph  (k)(7)  of  this  section,  you 
must  certify  your  entire  U.S. -directed 
production  volume  of  both  advanced 
and  conventional  vehicles  within  the 
fleet,  if  some  test  groups  are  certified 
after  the  start  of  the  model  year,  you 
may  generate  credits  only  for 
production  that  occurs  after  all  test 
groups  are  certified.  For  example,  if  you 
produce  three  test  groups  in  an 
averaging  set  and  you  receive  your 
certificates  for  those  test  groups  on 
January  4,  2013,  March  15,  2013,  and 
April  24,  2013,  you  may  not  generate 
credits  for  model  year  2013  for  vehicles 
from  any  of  the  test  groups  produced 

Table  1  of  §86.1819-14 


Model  year  and  engine  cycle 


2014  Spark -Ignition . 

2015  Spark- Ignition . 

2016  Spark- ignition . 

2017  Spark- ignition . 

2018-2020  Spark- ignition . 

2014  Compression -ignition . 

2015  Compression -ignition . 

2016  Compression -ignition . 

2017  Compression -ignition . 

2018-2020  Compression- ignition 


before  April  24,  2013.  Calculate  credits 
relative  to  the  standard  that  would 
apply  in  model  year  2014  using  the 
applicable  equations  in  this  subpart  and 
your  model  year  2013  U.S. -directed 
production  volumes.  These  credits  may 
be  used  to  show  compliance  with  the 
standards  of  this  subpart  for  2014  and 
later  model  years.  We  recommend  that 
you  notify  us  of  your  intent  to  use  this 
provision  before  submitting  your 
applications. 

(3)  Compliance  date.  Compliance 
with  the  standards  of  this  section  was 
optional  before  January  1,  2014  as 
specified  in  40  CFR  1037.150(g). 

(4)  Phase- in  provisions.  Each 
manufacturer  must  choose  one  of  the 
options  specified  in  paragraphs  (k)(4)(i) 
and  (ii)  of  this  section  for  phasing  in  the 
Phase  1  standards.  Manufacturers  must 
follow  the  schedule  described  in 
paragraph  (k)(4)(iii)  of  this  section  for 
phasing  in  the  Phase  2  standards. 

(i)  Phase  1 — Option  1.  You  may 
implement  the  Phase  1  standards  by 
applying  C02  target  values  as  specified 
in  the  following  table  for  model  year 
2014  through  2020  vehicles: 


Alternate  C02  target 
(g/mile) 


0.0482  x  (WF)  +  371 
0.0479  x  (WF)  +  369 
0.0469  x  (WF)  +  362 
0.0460  x  (WF)  +  354 
0.0440  x  (WF)  +  339 
0.0478  x  (WF)  +  368 
0.0474  x  (WF)  +  366 
0.0460  x  (WF)  +  354 
0.0445  x  (WF)  +  343 
0.0416  x  (WF)  +  320 


(ii)  Phase  1 — Option  2.  You  may  the  following  table  for  model  year  2014 

implement  the  Phase  1  standards  by  through  2020  vehicles: 

applying  C02  target  values  specified  in 


Table  2  OF  §86.1819-14 


2014  Spark- Ignition . 

2015  Spark -Ignition . 

2016-2018  Spark- Ignition . 

2019-2020  Spark- ignition . 

2014  Compression -ignition . 

2015  Compression -ignition . 

2016-2018  Compression- ignition 
2019-2020  Compression- ignition 


Model  year  and  engine  cycle 


Alternate  C02  target 
(g/mile) 


0.0482  x  (WF)  +  371 
0.0479  x  (WF)  +  369 
0.0456  x  (WF)  +  352 
0.0440  x  (WF)  +  339 
0.0478  x  (WF)  +  368 
0.0474  x  (WF)  +  366 
0.0440  x  (WF)  +  339 
0.0416  x  (WF)  +  320 


(iii)  Phase  2.  Apply  Phase  2  C02  target 
values  as  specified  in  the  following 


table  for  model  year  2021  through  2026 
vehicles: 
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Table  3  of  §86.1819-14 


2021  Spark- ignition . 

2022  Spark -ignition . 

2023  Spark -ignition . 

2024  Spark -ignition . 

2025  Spark -ignition . 

2026  Spark -ignition . 

2021  Compression -ignition 

2022  Compression -ignition 

2023  Compression -ignition 

2024  Compression -ignition 

2025  Compression -ignition 

2026  Compression -ignition 


Model  year  and  engine  cycle 


Alternate  C02  target 
(g/mile) 


0.0429  x  (WF)  +  331 
0.0418  x  (WF)  +  322 
0.0408  x  (WF)  +  314 
0.0398  x  (WF)  +  306 
0.0388  x  (WF)  +  299 
0.0378  x  (WF)  +  291 
0.0406  x  (WF)  +  312 
0.0395  x  (WF)  +  304 
0.0386  x  (WF)  +  297 
0.0376  x  (WF)  +  289 
0.0367  x  (WF)  +  282 
0.0357  x  (WF)  +  275 


(5)  Provisions  for  small 
manufacturers.  Standards  apply  on  a 
delayed  schedule  for  manufacturers 
meeting  the  small  business  criteria 
specified  in  13CFR  121.201  (NAICS 
code  3361 1 1 );  the  employee  and 
revenue  limits  apply  to  the  total  number 
employees  and  total  revenue  together 
for  affiliated  companies.  Qualifying 
small  manufacturers  are  not  subject  to 
the  greenhouse  gas  standards  of  this 
section  for  vehicles  with  a  date  of 
manufacture  before  January  1 , 2022,  as 
specified  in  40  CFR  1037.150(c).  In 
addition,  small  manufacturers 
producing  vehicles  that  run  on  any  fuel 
other  than  gasoline,  E85,  or  diesel  fuel 
may  delay  complying  with  every  later 
standard  under  this  part  by  one  model 
year. 

(6)  Alternate  N20  standards. 
Manufacturers  may  show  compliance 
with  the  N20  standards  using  an 
engineering  analysis.  This  allowance 
also  applies  for  model  year  2015  and 
later  test  groups  carried  over  from 
model  2014  consistent  with  the 
provisions  of  §86.1839.  You  may  not 
certify  to  an  N20  FEL  different  than  the 
standard  without  measuring  N20 
emissions. 

(7)  Advanced -technologycredits. 
Provisions  for  advanced -technology 
credits  apply  as  described  in  40  CFR 
1037.615.  If  you  generate  credits  from 
Phase  1  vehicles  certified  with 
advanced  technology,  you  may  multiply 
these  credits  by  1 .50.  If  you  generate 
credits  from  Phase  2  vehicles  certified 
with  advanced  technology,  you  may 
multiply  these  credits  by  3.5  for  plug-in 
hybrid  electric  vehicles,  4.5  for  electric 
vehicles,  and  5.5  for  fuel  cell  vehicles. 
Advanced -technologycredits  from 
Phase  1  vehicles  may  be  used  to  show 
compliance  with  any  standards  of  this 
part  or  40  CFR  part  1036  or  part  1037, 
subject  to  the  restrictions  in  40  CFR 
1037.740.  Similarly,  you  may  use  up  to 
60,000  Mg  per  year  of  advanced - 
technology  credits  generated  under  40 


CFR  1036.615  or  1037.615  (from  Phase 
1  vehicles)  to  demonstrate  compliance 
with  the  C02  standards  in  this  section. 
Include  vehicles  generating  credits  in 
separate  fleet -averagecalculations  (and 
exclude  them  from  your  conventional 
f  I  eet  -  a  verageca  leu  I  at  ion).  You  must  first 
apply  these  advanced  -  technology 
vehicle  credits  to  any  deficits  for  other 
vehicles  in  the  averaging  set  before 
applying  them  to  other  averaging  sets. 

(8)  Loose  engine  sales.  This  paragraph 
(k)(8)  applies  for  model  year  2023  and 
earlier  spark  -  ignitionengines  with 
identical  hardware  compared  with 
engines  used  in  vehicles  certified  to  the 
standards  of  this  section,  where  you  sell 
such  engines  as  loose  engines  or  as 
engines  installed  in  incomplete  vehicles 
that  are  not  cab-completevehicles.  You 
may  include  such  engines  in  a  test 
group  certified  to  the  standards  of  this 
section,  subject  to  the  following 
provisions: 

(i)  Engines  certified  under  this 
paragraph  (k)(8)  are  deemed  to  be 
certified  to  the  standards  of  40  CFR 
1036.108  as  specified  in  40  CFR 
1036.150(j). 

(ii)  For  2020  and  earlier  model  years, 
the  maximum  allowable  U.S.-directed 
production  volume  of  engines  you  sell 
under  this  paragraph  (k)(8)  in  any  given 
model  year  is  ten  percent  of  the  total 
U.S-directed  product  ion  volume  of 
engines  of  that  design  that  you  produce 
for  heavy -dutyapplications  for  that 
model  year,  including  engines  you 
produce  for  complete  vehicles,  cab- 
complete  vehicles,  and  other  incomplete 
vehicles.  The  total  number  of  engines 
you  may  certify  under  this  paragraph 
(k)(8),  of  all  engine  designs,  may  not 
exceed  15,000  in  any  model  year. 
Engines  produced  in  excess  of  either  of 
these  limits  are  not  covered  by  your 
certificate.  For  example,  if  you  produce 
80,000  complete  model  year  2017  Class 
2b  pickup  trucks  with  a  certain  engine 
and  10,000  incomplete  model  year  2017 
Class  3  vehicles  with  that  same  engine, 


and  you  do  not  apply  the  provisions  of 
this  paragraph  (k)(8)  to  any  other  engine 
designs,  you  may  produce  up  to  10,000 
engines  of  that  design  for  sale  as  loose 
engines  under  this  paragraph  (k)(8).  If 
you  produced  1 1 ,000  engines  of  that 
design  for  sale  as  loose  engines,  the  last 
1 ,000  of  them  that  you  produced  in  that 
model  year  2017  would  be  considered 
uncertified. 

(iii)  For  model  years  2021  through 
2023,  the  U.S.-directedproduction 
volume  of  engines  you  sell  under  this 
paragraph  (k)(8)  in  any  given  model  year 
may  not  exceed  10,000  units. 

(iv)  This  paragraph  (k)(8)  does  not 
apply  for  engines  certified  to  the 
standards  of  40  CFR  1036.108. 

(v)  Label  the  engines  as  specified  in 
40  CFR  1036.135  including  the 
following  compliance  statement:  “THIS 
ENGINE  WAS  CERTIFIED  TO  THE 
ALTERNATE  GREENHOUSE  GAS 
EMISSION  STANDARDS  OF  40  CFR 
1036.1 50(j).”  List  the  test  group  name 
instead  of  an  engine  family  name. 

(vi)  Vehicles  using  engines  certified 
under  this  paragraph  (k)(8)  are  subject  to 
the  emission  standards  of  40  CFR 
1037.105. 

(vii)  For  certification  purposes,  your 
engines  are  deemed  to  have  a  C02  target 
value  and  test  result  equal  to  the  C02 
target  value  and  test  result  for  the 
complete  vehicle  in  the  applicable  test 
group  with  the  highest  equivalent  test 
weight,  except  as  specified  in  paragraph 
(k)(8)(vii)(B)  of  this  section.  Use  these 
values  to  calculate  your  target  value, 
fleet -averageemission  rate,  and  in-use 
emission  standard.  Where  there  are 
multiple  complete  vehicles  with  the 
same  highest  equivalent  test  weight, 
select  the  C02  target  value  and  test 
result  as  follows: 

(A)  If  one  or  more  of  the  C02  test 
results  exceed  the  applicable  target 
value,  use  the  C02  target  value  and  test 
result  of  the  vehicle  that  exceeds  its 
target  value  by  the  greatest  amount. 
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(B)  if  none  of  the  C02  test  results 
exceed  the  applicable  target  value, 
select  the  highest  target  value  and  set 
the  test  result  equal  to  it.  This  means 
that  you  may  not  generate  emission 
credits  from  vehicles  certified  under 
this  paragraph  (k)(8). 

(viii)  Production  and  in-useC02 
standards  apply  as  described  in 
paragraph  (b)  of  this  section. 

(ix)  N20  and  CH4  standards  apply  as 
described  in  paragraph  (c)  of  this 
section. 

(x)  State  in  your  applications  for 
certification  that  your  test  group  and 
engine  family  will  include  engines 
certified  under  this  paragraph  (k)(8). 
This  applies  for  your  greenhouse  gas 
vehicle  test  group  and  your  criteria 
pollutant  engine  family.  List  in  each 
application  the  name  of  the 
corresponding  test  group/engine  family. 

(9)  Credit  adjustment  for  useful  life. 
For  credits  that  you  calculate  based  on 
a  useful  life  of  120,000  miles,  multiply 
any  banked  credits  that  you  carry 
forward  for  use  in  model  year  2021  and 
later  by  1.25. 

(10)  CO 2  rounding.  For  model  year 
2014  and  earlier  vehicles,  you  may 
round  measured  and  calculated  C02 
emission  levels  to  the  nearest  0.1  g/mile, 
instead  of  the  nearest  whole  g/mile  as 
specified  in  paragraphs  (a),  (b),  and  (g) 
of  this  section. 

*  75. Section  86.1820-01  isamendedby 
revising  paragraph  (b)(7)(i)(A)  to  read  as 
follows: 

§86.1820-01  Durability  group 
determination. 

*  *  *  *  * 

(b)  *  *  * 

(7)  *  *  * 

(0*  *  * 

(A)  Vehicles  are  grouped  based  upon 
the  value  of  the  grouping  statistic 
determined  using  the  following 
equation: 

GS  =  [(Cat  Voi)/(Disp)]  *  Loading  Rate 
Where: 

GS  =  Grouping  Statistic  used  to  evaluate  the 
range  of  precious  metal  loading  rates  and 
relative  sizing  of  the  catalysts  compared 
to  the  engine  displacement  that  are 
allowable  within  a  durability  group.  The 
grouping  statistic  shall  be  rounded  to  a 
tenth  of  a  gram/liter. 

Cat  Vo  I  =  Total  volume  of  the  catalyst(s)  in 
liters. 

Disp  =  Displacement  of  the  engine  in  liters. 
Loading  rate  =  The  mass  of  total  precious 
metal (s)  in  the  catalyst  (or  the  total  mass 
of  al I  precious  metal(s)  of  al  I  the 
catalysts  if  the  vehicle  is  equipped  with 
multiple  catalysts)  in  grams  divided  by 
the  total  volume  of  the  catalyst(s)  in 
liters. 

*  *  *  *  * 


*  76.  Section  86.1823-08  is  amended  by 
revising  the  definition  of  “R”  in 
paragraph  (d)(3)  to  read  as  follows: 

§86.1823-08  Durability  demonstration 
procedures  for  exhaust  emissions. 

***** 

(d)  *  *  * 

(3)*  *  * 

R  =  Catalyst  thermal  reactivity 
coefficient.  You  may  use  a  default  value 
of  17,500  for  the  SBC. 
***** 

*  77.  Section  86.1838-01  isamendedby 
revising  paragraph  (b)(1)(i)(B),  adding 
paragraph  (b)(1)(i)(C),  and  revising 
paragraph  (d)(3)(iii)  introductory  text  to 
read  as  follows: 

§86.1838-01  Small-volume  manufacturer 
certification  procedures. 

***** 

(b)  *  *  * 

(1)*  *  * 

(f)*  *  * 

(B)  No  small -volumesaies  threshold 
applies  for  the  heavy -dutygreen house 
gas  standards;  alternative  smal  I  -  volume 
criteria  apply  as  described  in  §86.1819- 
14(k)(5). 

(C)  15,000  units  for  all  other 
requirements.  See  §86.1845  for  separate 
provisions  that  apply  for  in -usetesting. 
***** 

(d)*  *  * 

(3) *  *  * 

(iii)  Notwithstanding  the 
requirements  of  paragraph  (d)(3)(H)  of 
this  section,  an  applicant  may  satisfy 
the  requirements  of  this  paragraph  (d)(3) 
if  the  requirements  of  this  paragraph 
(d)(3)  are  completed  by  an  auditor  who 
is  an  employee  of  the  applicant, 
provided  that  such  employee: 
***** 

*  78.  Section  86.1844-01  isamendedby 
revising  paragraph  (d)(4)(H)  and  adding 
paragraph  (d)(7)(iv)  to  read  as  follows: 

§86.1844-01  Information  requirements: 
Application  for  certification  and  submittal  of 
information  upon  request. 

***** 

(d)*  *  * 

(4) *  *  * 

(ii)  The  equivalency  factor  required  to 
be  calculated  in  §86.1823- 
08(e)(1)(iii)(B),  when  applicable. 
***** 

(7)*  *  * 

(iv)  For  heavy -dutyvehicles subject  to 
air  conditioning  standards  under 
§86.1819,  include  the  refrigerant 
leakage  rates  (leak  scores),  describe  the 
type  of  refrigerant,  and  identify  the 
refrigerant  capacity  of  the  air 
conditioning  systems,  if  another 
company  will  install  the  air 


conditioning  system,  also  identify  the 
corporate  name  of  the  final  installer. 
***** 

*  79.  Section  86.1845-04  is  amended  by 
revising  paragraph  (f)(1)  to  read  as 
follows: 

§86.1845-04  Manufacturer  in-use 
verification  testing  requirements. 

***** 

(f)(1 )  A  manufacturer  must  conduct 
i n  -  usetesti ng  on  a  test  group  by 
determining  NMOG  exhaust  emissions 
using  the  same  methodology  used  for 
certification,  as  described  in  §86.1810- 
01(o)  or  40  CFR  1066.635. 
***** 

*  80. Section 86.1846-01  isamendedby 
revising  paragraph  (b)(1  )(i)  to  read  as 
follows: 

§86.1846-01  Manufacturer  in-use 
confirmatory  testing  requirements. 

***** 

(b)  *  *  * 

(1)  *  *  * 

(i)  Additional  testing  is  not  required 
under  this  paragraph  (b)(1)  based  on 
evaporative/ refueling  testing  or  based 
on  low-mileageSupplemental  FTP 
testing  conducted  under  §86.1845- 
04(b)(5)(i).  Testing  conducted  at  high 
altitude  under  the  requirements  of 
§86.1845-04(c)  will  be  included  in 
determining  if  a  test  group  meets  the 
criteria  triggering  the  testing  required 
under  this  section. 
***** 

*  81 .  Section  86.1848-10  is  amended  by 
revising  paragraph  (c)(9)  to  read  as 
follows: 

§86.1848-10  Compliance  with  emission 
standards  for  the  purpose  of  certification. 

***** 

(c)  *  *  * 

(9)  For  2012  and  later  model  year 
LDVs,  LDTs,  and  MDPVs,  all  certificates 
of  conformity  issued  are  conditional 
upon  compliance  with  all  provisions  of 
§§86.1818  and  86.1865  both  during  and 
after  model  year  production.  Similarly, 
for  2014  and  later  model  year  HDV,  and 
other  HDV  subject  to  standards  under 
§86.1819,  all  certificates  of  conformity 
issued  are  conditional  upon  compliance 
with  all  provisions  of  §§86.1819  and 
86.1865  both  during  and  after  model 
year  production.  The  manufacturer 
bears  the  burden  of  establishing  to  the 
satisfaction  of  the  Administrator  that  the 
terms  and  conditions  upon  which  the 
certificate(s)  was  (were)  issued  were 
satisfied.  For  recall  and  warranty 
purposes,  vehicles  not  covered  by  a 
certificate  of  conformity  will  continue  to 
be  held  to  the  standards  stated  or 
referenced  in  the  certificate  that 
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otherwise  would  have  applied  to  the 
vehicles. 

(i)  Failure  to  meet  the  fleet  average 
C02  requirements  will  be  considered  a 
failure  to  satisfy  the  terms  and 
conditions  upon  which  the  certificate(s) 
was  (were)  issued  and  the  vehicles  sold 
in  violation  of  the  fleet  average  C02 
standard  will  not  be  covered  by  the 
certificate(s).  The  vehicles  sold  in 
violation  will  be  determined  according 
to  §86.1 865-1 2(k)(8). 

(ii)  Failure  to  comply  fully  with  the 
prohibition  against  selling  credits  that 
are  not  generated  or  that  are  not 
available,  as  specified  in  §86.1865-12, 
will  be  considered  a  failure  to  satisfy  the 
terms  and  conditions  upon  which  the 
certificate(s)  was  (were)  issued  and  the 
vehicles  sold  in  violation  of  this 
prohibition  will  not  be  covered  by  the 
certificate(s). 

(iii)  For  manufacturers  using  the 
conditional  exemption  under  §86.1801- 
12(k),  failure  to  fully  comply  with  the 
fleet  production  thresholds  that 
determine  eligibility  for  the  exemption 
will  be  considered  a  failure  to  satisfy  the 
terms  and  conditions  upon  which  the 
certificate(s)  was  (were)  issued  and  the 
vehicles  sold  in  violation  of  the  stated 
sales  and/or  production  thresholds  will 
not  be  covered  by  the  certificate(s). 

(iv)  For  manufacturers  that  are 
determined  to  be  operationally 
independent  under  §86.1 838-01  (d), 
failure  to  report  a  material  change  in 
their  status  within  60  days  as  required 
by  §86.1 838-01  (d)(2)  will  be  considered 
a  failure  to  satisfy  the  terms  and 
conditions  upon  which  the  certificate(s) 
was  (were)  issued  and  the  vehicles  sold 
in  violation  of  the  operationally 
independent  criteria  will  not  be  covered 
by  the  certificate(s). 

(v)  For  manufacturerssubject  to  an 
alternative  fleet  average  greenhouse  gas 
emission  standard  approved  under 
§86.1818-12(g),  failure  to  comply  with 
the  annual  sales  thresholds  that  are 
required  to  maintain  use  of  those 
standards,  including  the  thresholds 
required  for  new  entrants  into  the  U.S. 
market,  will  be  considered  a  failure  to 
satisfy  the  terms  and  conditions  upon 
which  the  certificate(s)  was  (were) 
issued  and  the  vehicles  sold  in  violation 
of  stated  sales  and/or  production 
thresholds  will  not  be  covered  by  the 
certificate(s). 

*  *  *  *  * 

*  82.  Section  86.1853-01  isrevisedto 
read  as  follows: 

§86.1853-01  Certification  hearings. 

If  a  manufacturer’s  request  for  a 
hearing  is  approved,  EPA  will  follow 
the  hearing  procedures  specified  in  40 
CFR  part  1068,  subpart  G. 


*  83.  Section  86.1862-04  is  amended  by 
revising  paragraph  (d)  to  read  as 

fol  lows: 

§86.1862-04  Maintenance  of  records  and 
submittal  of  information  relevant  to 
compliance  with  fleet-average  standards. 

■**■*** 

(d)  Notice  of  opportunity  for  hearing . 
Any  voiding  of  the  certificate  under 
paragraph  (a)(6)  of  this  section  will  be 
made  only  after  EPA  has  offered  the 
manufacturer  concerned  an  opportunity 
for  a  hearing  conducted  in  accordance 
with  40  CFR  part  1068,  subpart  G  and, 
if  a  manufacturer  requests  such  a 
hearing,  will  be  made  only  after  an 
initial  decision  by  the  Presiding  Officer. 

§86.1863-07  [Amended] 

*  84.  Section  86.1863-07  is  amended  by 
removing  and  reserving  paragraph  (h). 

*  85.  Section  86.1865-12  is  revised  to 
read  as  follows: 

§86.1865-12  How  to  comply  with  the  fleet 
average  C02  standards. 

(a)  Applicability.  (1)  Unless  otherwise 
exempted  under  the  provisions  of 
paragraph  (d)  of  this  section,  C02  fleet 
average  exhaust  emission  standards  of 
this  subpart  apply  to: 

(1)  2012  and  later  model  year 
passenger  automobiles  and  light  trucks. 

(ii)  Heavy -dutyveh icles subject  to 
standards  under  §86.1819. 

(iii)  Vehicles  imported  by  ICIsas 
defined  in  40  CFR  85.1 502. 

(2)  The  terms  “passenger  automobile” 
and  “light  truck”  as  used  in  this  section 
have  the  meanings  given  in  §86.1818- 
12. 

(b)  Useful  life  requirements.  Full 
useful  life  requirements  for  C02 
standardsare  defined  in  §§86.1818  and 
86.1819.  There  is  notan  intermediate 
useful  life  standard  for  C02  emissions. 

(c)  Altitude.  Greenhouse  gas  emission 
standards  apply  for  testing  at  both  iow- 
altitude  conditions  and  at  high-altitude 
conditions,  as  described  in  §§86.1818 
and  86.1819. 

(d)  Small  volume  manufacturer 
certification  procedures.  (1 )  Passenger 
automobiles  and  fight  trucks. 
Certification  procedures  for  small 
volume  manufacturers  are  provided  in 
§86.1838.  Small  businesses  meeting 
certain  criteria  may  be  exempted  from 
the  greenhouse  gas  emission  standards 
in  §86.1818  according  to  the  provisions 
of  §86.1801-12(j)  or  (k). 

(2 )  Heavy -dutyveh  icles.  HDV 
manufacturers  that  qualify  as  small 
businesses  are  not  subject  to  the  Phase 
1  greenhouse  gas  standards  of  this 
subpart  as  specified  in  §86.1819- 
14(k)(5). 

(e)  C02  fleet  average  exhaust  emission 
standards.  The  fleet  average  standards 


referred  to  in  this  section  are  the 
corporate  fleet  average  C02  standards 
for  passenger  automobiles  and  light 
trucks  set  forth  in  §86.1 81 8-1 2(c)  and 

(e),  and  for  HDV  in  §86.1819.  Each 
manufacturer  must  comply  with  the 
applicable  C02  fleet  average  standard  on 
a  production  -  weigh tedaverage  basis,  for 
each  separate  averaging  set,  at  the  end 
of  each  model  year,  using  the  procedure 
described  in  paragraph  (j)  of  this 
section.  The  fleet  average  C02  standards 
applicable  in  a  given  model  year  are 
calculated  separately  for  passenger 
automobiles  and  light  trucks  for  each 
manufacturer  and  each  model  year 
according  to  the  provisions  in  §86.1818. 
Calculate  the  HDV  fleet  average  C02 
standard  in  a  given  model  year  as 
described  in  §86.1819-14(a). 

(f)  In  -  useC02  standards.  I  n  -  useC02 
exhaust  emission  standards  are 
provided  in  §86.181 8-1 2(d)  for 
passenger  automobiles  and  light  trucks 
and  in  §86. 181 9-1 4(b)  for  HDV. 

(g)  Durability  procedures  and  method 
of  determining  deterioration  factors 
(DFs).  Deterioration  factors  for  C02 
exhaust  emission  standards  are 
provided  in  §86.1823-08(m)  for 
passenger  automobiles  and  light  trucks 
and  in  §86.1819-14(d)(5)  for  HDV. 

(h)  Vehicle  test  procedures.  (1 )  The 
test  procedures  for  demonstrating 
compliance  with  C02  exhaust  emission 
standards  are  described  at  §86.101  and 
40  CFR  part  600,  subpart  B. 

(2)  Testing  to  determine  compliance 
with  C02  exhaust  emission  standards 
must  be  on  a  loaded  vehicle  weight 
(LVW)  basis  for  passenger  automobiles 
and  light  trucks  (including  MDPV),  and 
on  an  adjusted  loaded  vehicle  weight 
(ALVW)  basis  for  non- MDPVheavy- 
duty  vehicles. 

(3)  Testing  for  the  purpose  of 
providing  certification  data  is  required 
only  at  low-altitudeconditions.  If 
hardware  and  software  emission  control 
strategies  used  during  low-altitude 
condition  testing  are  not  used  similarly 
across  all  altitudes  for  in-useoperation, 
the  manufacturer  must  include  a 
statement  in  the  application  for 
certification,  in  accordance  with 

§86.1 844-01  (d)(1 1),  stating  what  the 
different  strategies  are  and  why  they  are 
used. 

(i)  Calculating  fleet  average  carbon  - 
related  exhaust  emissions  for  passenger 
automobiles  and  light  trucks.  (1 ) 
Manufacturers  must  compute  separate 
production  -weigh  ted  fleet  average 
carbon  -  relatedexhaust  emissions  at  the 
end  of  the  model  year  for  passenger 
automobiles  and  light  trucks,  using 
actual  production,  where  production 
means  vehicles  produced  and  delivered 
for  sale,  and  certifying  model  types  to 
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standardsas  defined  in  §86.1818-12. 

The  model  type  carbon -reiatedexhaust 
emission  results  determined  according 
to  40  CFR  part  600,  subpart  F  (in  units 
of  grams  per  mile  rounded  to  the  nearest 
whole  number)  become  the  certification 
standard  for  each  model  type. 

(2)  Manufacturers  must  separately 
calculate  production -weightedfleet 
average  carbon  -  reiatedexhaust 
emissions  levels  for  the  following 
averaging  sets  according  to  the 
provisions  of  40  CFR  part  600,  subpart 
F: 

(i)  Passenger  automobiles  subject  to 
the  fleet  average  C02  standards 
specified  in  §86. 181 8-1 2(c)(2); 

(ii)  Light  trucks  subject  to  the  fleet 
average  C02  standards  specified  in 
§86.1 81 8-1 2(c)(3); 

(iii)  Passenger  automobiles  subject  to 
the  Temporary  Leadtime  Allowance 
Alternative  Standards  specified  in 
§86.1 81 8-1 2(e),  if  applicable;  and 

(iv)  Light  trucks  subject  to  the 
Temporary  Lead  time  Allowance 
Alternative  Standards  specified  in 
§86.1 81 8-1 2(e),  if  applicable. 

(j)  Certification  compliance  and 
enforcement  requirements  for  CO 2 
exhaust  emission  standards . 

(1 )  Compliance  and  enforcement 
requirements  are  provided  in  this 
section  and  §86. 1848-1 0(c)(9). 

(2)  The  certificate  issued  for  each  test 
group  requires  all  model  types  within 
that  test  group  to  meet  the  in  -  use 
emission  standards  to  which  each 
model  type  is  certified.  The  in-use 
standards  for  passenger  automobiles  and 
light  duty  trucks  (including  MDPV)are 
described  in  §86.1818-12(d).  The  in-use 
standards  for  non- MDPV  heavy -duty 
vehicles  are  described  in  §86.1819- 
14(b). 

(3)  Each  manufacturer  must  comply 
with  the  applicable  C02  fleet  average 
standard  on  a  production -weighted 
average  basis,  at  the  end  of  each  model 
year.  Use  the  procedure  described  in 
paragraph  (i)  of  this  section  for 
passenger  automobiles  and  light  trucks 
(including  MDPV).  Use  the  procedure 
described  in  §86,1 81 9—1 4(d)(9)(i v)  for 
non  -  M  DPVheavy  -  duty  veh  icles. 

(4)  Each  manufacturer  must  comply 
on  an  annual  basis  with  the  fleet  average 
standards  as  follows: 

(i)  Manufacturers  must  report  in  their 
annual  reports  to  the  Agency  that  they 
met  the  relevant  corporate  average 
standard  by  showing  that  the  applicable 
production  -  weightedaverage  C02 
emission  levels  are  at  or  below  the 
applicable  fleet  average  standards;  or 

(ii)  if  the  production -weightedaverage 
is  above  the  applicable  fleet  average 
standard,  manufacturers  must  obtain 
and  apply  sufficient  C02  credits  as 


authorized  under  paragraph  (k)(8)  of 
this  section.  A  manufacturer  must  show 
that  they  have  offset  any  exceedance  of 
the  corporate  average  standard  via  the 
use  of  credits.  Manufacturers  must  also 
include  their  credit  balances  or  deficits 
in  their  annual  report  to  the  Agency. 

(iii)  If  a  manufacturer  fails  to  meet  the 
corporate  average  C02  standard  for  four 
consecutive  years,  the  vehicles  causing 
the  corporate  average  exceedance  will 
be  considered  not  covered  by  the 
certificate  of  conformity  ( see  paragraph 

(k)(8)  of  this  section).  A  manufacturer 
will  be  subject  to  penalties  on  an 
individual  -  vehiclebasis  for  sale  of 
vehicles  not  covered  by  a  certificate. 

(iv)  EPA  will  review  each 
manufacturer’s  production  to  designate 
the  vehicles  that  caused  the  exceedance 
of  the  corporate  average  standard.  EPA 
will  designate  as  nonconforming  those 
vehicles  in  test  groups  with  the  highest 
certification  emission  values  first, 
continuing  until  reaching  a  number  of 
vehicles  equal  to  the  calculated  number 
of  noncomplying  vehicles  as  determined 
in  paragraph  (k)(8)  of  this  section,  in  a 
group  where  only  a  portion  of  vehicles 
would  be  deemed  nonconforming,  EPA 
will  determine  the  actual 
nonconforming  vehicles  by  counting 
backwards  from  the  last  vehicle 
produced  in  that  test  group. 
Manufacturers  will  be  liable  for 
penalties  for  each  vehicle  sold  that  is 
not  covered  by  a  certificate. 

(k)  Requirements  for  the  C02 
averaging ,  banking  and  trading  (ABT) 
program.  (1 )  A  manufacturer  whose  C02 
fleet  average  emissions  exceed  the 
applicable  standard  must  complete  the 
calculation  in  paragraph  (k)(4)  of  this 
section  to  determine  the  size  of  its  C02 
deficit.  A  manufacturer  whose  C02  fleet 
average  emissions  are  less  than  the 
applicable  standard  may  complete  the 
calculation  in  paragraph  (k)(4)  of  this 
section  to  generate  C02  credits,  in  either 
case,  the  number  of  credits  or  debits 
must  be  rounded  to  the  nearest  whole 
number. 

(2)  There  are  no  property  rights 
associated  with  CO 2  credits  generated 
under  this  subpart.  Credits  are  a  limited 
authorization  to  emit  the  designated 
amount  of  emissions.  Nothing  in  this 
part  or  any  other  provision  of  law 
should  be  construed  to  limit  EPA’s 
authority  to  terminate  or  limit  this 
authorization  through  a  rulemaking. 

(3)  Each  manufacturer  must  comply 
with  the  reporting  and  recordkeeping 
requirements  of  paragraph  (I)  of  this 
section  for  C02  credits,  including  early 
credits.  The  averaging,  banking  and 
trading  program  is  enforceable  through 
the  certificate  of  conformity  that  allows 


the  manufacturer  to  introduce  any 
regulated  vehicles  into  U.S.  commerce. 

(4)  Credits  are  earned  on  the  last  day 
of  the  model  year.  Manufacturers  must 
calculate,  for  a  given  model  year  and 
separately  for  passenger  automobiles, 
light  trucks,  and  heavy -dutyvehicles, 
the  number  of  credits  or  debits  it  has 
generated  according  to  the  following 
equation  rounded  to  the  nearest 
megagram: 

C02  Credits  or  Debits  (Mg)  =  [(C02 
Standard  ¥  Manufacturer’s 
Production  -  Weighted  Fleet  Average 
C02  Emissions)  *  ( Total  Number  of 
Vehicles  Produced)  *  (Mileage)]  ♦ 
1,000,000 

Where: 

C02  Standard  =  the  applicable  standard  for 
the  model  year  as  determined  in 
§86.1818  or  §86.1819; 

Manufacturer’s  Production  -  WeightedFleet 
Average  C02  Emissions  =  average 
calculated  according  to  paragraph  (i)  of 
this  section; 

Total  Number  of  Vehicles  Produced  =  the 
number  of  vehicles  domestically 
produced  pi  us  those  imported  as  defined 
in  §600.511-08  of  this  chapter;  and 
Mileage  =  useful  life  value  (in  miles)  for 
HDV,  and  vehicle  lifetime  miles  of 
195,264  for  passenger  automobiles  and 
225,865  for  light  trucks. 

(5)  Determine  total  HDV  debits  and 
credits  for  a  model  year  as  described  in 
§86.1819-14(d)(6).  Determine  total 
passenger  car  and  light  truck  debits  and 
credits  for  a  model  year  as  described  in 
this  paragraph  (k)(5).  Total  credits  or 
debits  generated  in  a  model  year, 
maintained  and  reported  separately  for 
passenger  automobiles  and  light  trucks, 
shall  be  the  sum  of  the  credits  or  debits 
calculated  in  paragraph  (k)(4)of  this 
section  and  any  of  the  following  credits, 
if  applicable,  minus  any  C02 -equivalent 
debits  for  N20  and/or  CH4  calculated 
according  to  the  provisions  of 
§86.1818-12(f)(4): 

(i)  Air  conditioning  leakage  credits 
earned  according  to  the  provisions  of 
§86.1 867-1 2(b). 

(ii)  Air  conditioning  efficiency  credits 
earned  according  to  the  provisions  of 
§86.1 868-1 2(c). 

(iii)  Off-cycletechnology  credits 
earned  according  to  the  provisions  of 
§86.1 869-1 2(d). 

(iv)  Full  size  pickup  truck  credits 
earned  according  to  the  provisions  of 
§86.1 870-1 2(c). 

(v)  C02-equivalentdebits  for  N20 
and/or  CH4  accumulated  according  to 
the  provisions  of  §86. 181 8-1 2(f)(4). 

(6)  Unused  C02  credits  generally 
retain  their  full  value  through  five 
model  years  after  the  model  year  in 
which  they  were  generated.  Credits 
remaining  at  the  end  of  the  fifth  model 
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year  after  the  model  year  in  which  they 
were  generated  may  not  be  used  to 
demonstrate  compliance  for  later  model 
years.  The  following  particular 
provisions  apply  for  passenger  cars  and 
light  trucks: 

(i)  Unused  C02  credits  from  the  2009 
model  year  shall  retain  their  full  value 
through  the  2014  model  year.  Credits 
from  the  2009  model  year  that  remain  at 
the  end  of  the  2014  model  year  may  not 
be  used  to  demonstrate  compliance  for 
later  model  years. 

(ii)  Unused  C02  credits  from  the  2010 
through  2015  model  years  shall  retain 
their  full  value  through  the  2021  model 
year.  Credits  remaining  from  these 
model  years  at  the  end  of  the  2021 
model  year  may  not  be  used  to 
demonstrate  compliance  for  later  model 
years. 

(7)  Credits  may  be  used  as  follows: 

(i)  Credits  generated  and  calculated 
according  to  the  method  in  paragraphs 
(k)(4)  and  (5)  of  this  section  may  not  be 
used  to  offset  deficits  other  than  those 
deficits  accrued  within  the  respective 
averaging  set,  except  that  credits  may  be 
transferred  between  the  passenger 
automobi  le  and  I  ight  truck  fleets  of  a 
given  manufacturer.  Credits  may  be 
banked  and  used  in  a  future  model  year 
in  which  a  manufacturer’s  average  C02 
level  exceeds  the  applicable  standard. 
Credits  may  also  be  traded  to  another 
manufacturer  according  to  the 
provisions  in  paragraph  (k)(8)  of  this 
section.  Before  trading  or  carrying  over 
credits  to  the  next  model  year,  a 
manufacturer  must  apply  available 
credits  to  offset  any  deficit,  where  the 
deadline  to  offset  that  credit  deficit  has 
not  yet  passed.  This  paragraph  (k)(7)(i) 
applies  for  MDPV,  but  not  for  other 
HDV. 

(ii)  The  use  of  credits  shall  not  change 
Selective  Enforcement  Auditing  or  in- 
use  testing  failures  from  a  failure  to  a 
non-failure.The  enforcement  of  the 
averaging  standard  occurs  through  the 
vehicle’s  certificate  of  conformity  as 
described  in  paragraph  (k)(8)  of  this 
section.  A  manufacturer’s  certificate  of 
conformity  is  conditioned  upon 
compliance  with  the  averaging 
provisions.  The  certificate  will  be  void 
ab  initio  if  a  manufacturer  fails  to  meet 
the  corporate  average  standard  and  does 
not  obtain  appropriate  credits  to  cover 
its  shortfalls  in  that  model  year  or 
subsequent  model  years  (see  deficit 
carry -forward provisions  in  paragraph 
(k)(8)  of  this  section). 

(iii)  The  following  provisions  apply 
for  passenger  automobiles  and  light 
trucks  under  the  Temporary  Leadtime 
Allowance  Alternative  Standards: 

(A)  Credits  generated  by  vehicles 
subject  to  the  fleet  average  C02 


standardsspecified  in  §86. 181 8-1 2(c) 
may  only  be  used  to  offset  a  deficit 
generated  by  vehicles  subject  to  the 
Temporary  Leadtime  Allowance 
Alternative  Standardsspecified  in 
§86.1818-12(e). 

(B)  Credits  generated  by  a  passenger 
automobile  or  light  truck  averaging  set 
subject  to  the  Temporary  Leadtime 
Allowance  Alternative  Standards 
specified  in  §86.1818-12(e)(4)(i)  or  (ii) 
may  be  used  to  offset  a  deficit  generated 
by  an  averaging  set  subject  to  the 
Temporary  Leadtime  Allowance 
Alternative  Standards  through  the  201 5 
model  year,  except  that  manufacturers 
qualifying  under  the  provisions  of 
§86.1818-12(e)(3)  may  use  such  credits 
to  offset  a  deficit  generated  by  an 
averaging  set  subject  to  the  Temporary 
Leadtime  Allowance  Alternative 
Standards  through  the  2016  model  year. 

(C)  Credits  generated  by  an  averaging 
set  subject  to  the  Temporary  Lead  time 
Allowance  Alternative  Standards 
specified  in  §86.1818-12(e)(4)(i)  or  (ii) 
of  this  section  may  not  be  used  to  offset 
a  deficit  generated  by  an  averaging  set 
subject  to  the  fleet  average  C02 
standardsspecified  in  §86.1818- 
12(c)(2)  or  (3)  or  otherwise  transferred  to 
an  averaging  set  subject  to  the  fleet 
average  C02  standards  specified  in 

§86. 181 8-1 2(c)(2)  or  (3). 

(D)  Credits  generated  by  vehicles 
subject  to  the  Temporary  Leadtime 
Allowance  Alternative  Standards 
specified  in  §86.1818-12(e)(4)(i)  or(ii) 
may  be  banked  for  use  in  a  future  model 
year  (to  offset  a  deficit  generated  by  an 
averaging  set  subject  to  the  Temporary 
Leadtime  Allowance  Alternative 
Standards).  Ail  such  credits  may  not  be 
used  to  demonstrate  compliance  for 
model  year  2016  and  later  vehicles, 
except  that  manufacturers  qualifying 
under  the  provisions  of  §86.1818- 
12(e)(3)  may  use  such  credits  to  offset  a 
deficit  generated  by  an  averaging  set 
subject  to  the  Temporary  Leadtime 
Allowance  Alternative  Standards 
through  the  2016  model  year. 

(E)  A  manufacturer  with  any  vehicles 
subject  to  the  Temporary  Leadtime 
Allowance  Alternative  Standards 
specified  in  §86.1818-12(e)(4)(i)  or  (ii) 
of  this  section  in  a  model  year  in  which 
that  manufacturer  also  generates  credits 
with  vehicles  subject  to  the  fleet  average 
C02  standardsspecified  in  §86.1818- 
12(c)  may  not  trade  or  bank  credits 
earned  against  the  fleet  average 
standards  in  §86.1 81 8-1 2(c)  for  use  in 

a  future  model  year. 

(iv)  Credits  generated  in  the  2017 
through  2020  model  years  under  the 
provisions  of  §86.1818-12(e)(3)(ii)  may 
not  be  traded  or  otherwise  provided  to 
another  manufacturer. 


(v)  Credits  generated  under  any 
alternative  fleet  average  standards 
approved  under  §86.1818-12(g)  may 
not  be  traded  or  otherwise  provided  to 
another  manufacturer. 

(8)  The  following  provisions  apply  if 
a  manufacturer  calculates  that  it  has 
negative  credits  (also  called  “debits”  or 
a  “credit  deficit”)  for  a  given  model 
year: 

(i)  The  manufacturer  may  carry  the 
credit  deficit  forward  into  the  next  three 
model  years.  Such  a  carry -forwardmay 
only  occur  after  the  manufacturer 
exhausts  any  supply  of  banked  credits. 
The  deficit  must  be  covered  with  an 
appropriate  number  of  credits  that  the 
manufacturer  generates  or  purchases  by 
the  end  of  the  third  model  year.  Any 
remaining  deficit  is  subject  to  a  voiding 
of  the  certificate  ab  initio,  as  described 
in  this  paragraph  (k)(8).  Manufacturers 
are  not  permitted  to  have  a  credit  deficit 
for  four  consecutive  years. 

(ii)  If  the  credit  deficit  is  not  offset 
within  the  specified  time  period,  the 
number  of  vehicles  not  meeting  the  fleet 
average  C02  standards  (and  therefore 
not  covered  by  the  certificate)  must  be 
calculated. 

(A)  Determine  the  negative  credits  for 
the  noncompliant  vehicle  category  by 
multiplying  the  total  megagram  deficit 
by  1,000,000  and  then  dividing  by  the 
mileage  specified  in  paragraph  (k)(4)  of 
this  section. 

(B)  Divide  the  result  by  the  fleet 
average  standard  applicable  to  the 
model  year  in  which  the  debits  were 
first  incurred  and  round  to  the  nearest 
whole  number  to  determine  the  number 
of  vehicles  not  meeting  the  fleet  average 
C02  standards. 

(iii)  EPA  will  determine  the  vehicles 
not  covered  by  a  certificate  because  the 
condition  on  the  certificate  was  not 
satisfied  by  designating  vehicles  in 
those  test  groups  with  the  highest 
carbon -relatedexhaust  emission  values 
first  and  continuing  until  reaching  a 
number  of  vehicles  equal  to  the 
calculated  number  of  non -complying 
vehicles  as  determined  in  this  paragraph 
(k)(8).  The  same  approach  appl  ies  for 
HDV,  except  that  EPA  will  make  these 
designations  by  ranking  test  groups 
based  on  C02  emission  values.  If  these 
calculations  determines  that  only  a 
portion  of  vehicles  in  a  test  group 
contribute  to  the  debit  situation,  then 
EPA  will  designate  actual  vehicles  in 
that  test  group  as  not  covered  by  the 
certificate,  starting  with  the  last  vehicle 
produced  and  counting  backwards. 

(iv) (A)  If  a  manufacturer  ceases 
production  of  passenger  automobiles, 
light  trucks,  or  heavy -duty  vehicles,  the 
manufacturer  continues  to  be 
responsible  for  offsetting  any  debits 


E  PA- 1 9-0 1 26-A-00 1 514 


ED  001620  00002750-00517 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  73995 


outstanding  within  the  required  time 
period.  Any  failure  to  offset  the  debits 
will  be  considered  a  violation  of 
paragraph  (k)(8)(i)  of  this  section  and 
may  subject  the  manufacturer  to  an 
enforcement  action  for  sale  of  vehicles 
not  covered  by  a  certificate,  pursuant  to 
paragraphs  (k)(8)(ii)  and  (iii)  of  this 
section. 

(B)  If  a  manufacturer  is  purchased  by, 
merges  with,  or  otherwise  combines 
with  another  manufacturer,  the 
controlling  entity  is  responsible  for 
offsetting  any  debits  outstanding  within 
the  required  time  period.  Any  failure  to 
offset  the  debits  will  be  considered  a 
violation  of  paragraph  (k)(8)(i)  of  this 
section  and  may  subject  the 
manufacturer  to  an  enforcement  action 
for  sale  of  vehicles  not  covered  by  a 
certificate,  pursuant  to  paragraphs 
(k)(8)(ii)and  (iii)  of  this  section. 

(v)  For  purposes  of  calculating  the 
statute  of  limitations,  a  violation  of  the 
requirements  of  paragraph  (k)(8)(i)  of 
this  section,  a  failure  to  satisfy  the 
conditions  upon  which  a  certificate(s) 
was  issued  and  hence  a  sale  of  vehicles 
not  covered  by  the  certificate,  all  occur 
upon  the  expiration  of  the  deadline  for 
offsetting  debits  specified  in  paragraph 
(k)(8)(i)  of  this  section. 

(9)  The  following  provisions  apply  to 
C02  credit  trading: 

(i)  EPA  may  reject  C02  credit  trades 
if  the  involved  manufacturers  fail  to 
submit  the  credit  trade  notification  in 
the  annual  report. 

(ii)  A  manufacturer  may  not  sell 
credits  that  are  no  longer  valid  for 
demonstrating  compliance  based  on  the 
model  years  of  the  subject  vehicles,  as 
specified  in  paragraph  (k)(6)ofthis 
section. 

(iii)  in  the  event  of  a  negative  credit 
balance  resulting  from  a  transaction, 
both  the  buyer  and  seller  are  liable  for 
the  credit  shortfall.  EPA  may  void  ab 
initio  the  certificates  of  conformity  of  all 
test  groups  that  generate  or  use  credits 
in  such  a  trade. 

(iv) (A)  If  a  manufacturer  trades  a 
credit  that  it  has  not  generated  pursuant 
to  this  paragraph  (k)  or  acquired  from 
another  party,  the  manufacturer  will  be 
considered  to  have  generated  a  debit  in 
the  model  year  that  the  manufacturer 
traded  the  credit.  The  manufacturer 
must  offset  such  debits  by  the  deadline 
for  the  annual  report  for  that  same 
model  year. 

(B)  Failure  to  offset  the  debits  within 
the  required  time  period  will  be 
considered  a  failure  to  satisfy  the 
conditions  upon  which  the  certificate(s) 
was  issued  and  will  be  addressed 
pursuant  to  paragraph  (k)(8)  of  this 
section. 


(v)  A  manufacturer  may  only  trade 
credits  that  it  has  generated  pursuant  to 
paragraphs  (k)(4)  and  (5)  of  this  section 
or  acquired  from  another  party. 

(I)  Maintenance  of  records  and 
submittal  of  information  relevant  to 
compliance  with  fleet  average  C02 
stan  dards — ( 1 )  Mai  n  ten  an  ce  of  records. 

(i)  Manufacturers  producing  any  light- 
duty  vehicles,  light-dutytrucks, 
medium -duty passenger  vehicles,  or 
other  heavy  -duty  vehicles  subject  to  the 
provisions  in  this  subpart  must 
establish,  maintain,  and  retain  all  the 
following  information  in  adequately 
organized  records  for  each  model  year: 

(A)  Model  year. 

(B)  Applicable  fleet  average  C02 
standards  for  each  averaging  set  as 
defined  in  paragraph  (i)  of  this  section. 

(C)  The  calculated  fleet  average  C02 
value  for  each  averaging  set  as  defined 
in  paragraph  (i)  of  this  section. 

(D)  All  values  used  in  calculating  the 
fleet  average  C02  values. 

(ii)  Manufacturers  must  establish, 
maintain,  and  retain  all  the  following 
information  in  adequately  organized 
records  for  each  vehicle  produced  that 
is  subject  to  the  provisions  in  this 
subpart: 

(A)  Model  year. 

(B)  Applicable  fleet  average  C02 
standard. 

(C)  EPA  test  group. 

(D)  Assembly  plant. 

(E)  Vehicle  identification  number. 

(F)  Carbon  -  relatedexhaust  emission 
standard  (automobile  and  light  truck 
only),  N20  emission  standard,  and  CH4 
emission  standard  to  which  the  vehicle 
is  certified. 

(G)  I  n  -  usecarbon  -  relatedex  haust 
emission  standard  for  passenger 
automobiles  and  light  truck,  and  in-use 
C02  standard  for  HDV. 

(H)  Information  on  the  point  of  first 
sale,  including  the  purchaser,  city,  and 
state. 

(iii)  Manufacturers  must  retain  all 
required  records  fora  period  of  eight 
years  from  the  due  date  for  the  annual 
report.  Records  may  be  stored  in  any 
format  and  on  any  media,  as  long  as 
manufacturers  can  promptly  send  EPA 
organized  written  records  in  English  if 
requested  by  the  Administrator. 
Manufacturers  must  keep  records 
readily  available  as  EPA  may  review 
them  at  any  time. 

(iv)  The  Administrator  may  require 
the  manufacturer  to  retain  additional 
records  or  submit  information  not 
specifically  required  by  this  section. 

(v)  Pursuant  to  a  request  made  by  the 
Administrator,  the  manufacturer  must 
submit  to  the  Administrator  the 
information  that  the  manufacturer  is 
required  to  retain. 


(vi)  EPA  may  void  ab  initio  a 
certificate  of  conformity  for  vehicles 
certified  to  emission  standards  as  set 
forth  or  otherwise  referenced  in  this 
subpart  for  which  the  manufacturer  fails 
to  retain  the  records  required  in  this 
section  or  to  provide  such  information 
to  the  Administrator  upon  request,  or  to 
submit  the  reports  required  in  this 
section  in  the  specified  time  period. 

(2)  Reporting,  (i)  Each  manufacturer 
must  submit  an  annual  report.  The 
annual  report  must  contain  for  each 
applicable  C02  standard,  the  calculated 
fleet  average  C02  value,  all  values 
required  to  calculate  the  C02  emissions 
value,  the  number  of  credits  generated 
or  debits  incurred,  all  the  values 
required  to  calculate  the  credits  or 
debits,  and  the  resulting  balance  of 
credits  or  debits.  For  each  applicable 
alternative  N20  and/or  CH4  standard 
selected  under  the  provisions  of 
§86.1818-12(f)(3)  for  passenger 
automobiles  and  light  trucks  (or 
§86.1819-14(c)  for  HDV),  the  report 
must  contain  the  C02-equivalentdebits 
for  N20  and/or  CH4  calculated 
according  to  §86.1 818-1 2(f)(4)  (or 
§86.1819-14(c)  for  HDV)  for  each  test 
group  and  all  values  required  to 
calculate  the  number  of  debits  incurred. 

(ii)  For  each  applicable  fleet  average 
C02  standard,  the  annual  report  must 
also  include  documentation  on  all  credit 
transactions  the  manufacturer  has 
engaged  in  since  those  included  in  the 
last  report.  Information  for  each 
transaction  must  include  all  of  the 
following: 

(A)  Name  of  credit  provider. 

(B)  Name  of  credit  recipient. 

(C)  Date  the  trade  occurred. 

(D)  Quantity  of  credits  traded  in 
megagrams. 

(E)  Model  year  in  which  the  credits 
were  earned. 

(iii)  Manufacturers  calculating  air 
conditioning  leakage  and/or  efficiency 
credits  under  paragraph  §86.1871-12(b) 
shall  include  the  following  information 
for  each  model  year  and  separately  for 
passenger  automobiles  and  light  trucks 
and  for  each  air  conditioning  system 
used  to  generate  credits: 

(A)  A  description  of  the  air 
conditioning  system. 

(B)  The  leakage  credit  value  and  all 
the  information  required  to  determine 
this  value. 

(C)  The  total  credits  earned  for  each 
averaging  set,  model  year,  and  region,  as 
applicable. 

(iv)  Manufacturers  calculating 
advanced  technology  vehicle  credits 
under  paragraph  §86.1871-12(c)  shall 
include  the  following  information  for 
each  model  year  and  separately  for 
passenger  automobiles  and  light  trucks: 
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(A)  The  number  of  each  model  type  of 
eligible  vehicle  sold. 

(B)  The  cumulative  model  year 
production  of  eligible  vehicles  starting 
with  the  2009  model  year. 

(C)  The  carbon  -  relatedexhaust 
emission  value  by  model  type  and 
model  year. 

(v)  Manufacturers  calculating  off- 
cycle  technology  credits  under 
paragraph  §86.1871-12(d)  shall 
include,  for  each  model  year  and 
separately  for  passenger  automobiles 
and  light  trucks,  all  test  results  and  data 
required  for  calculating  such  credits. 

(vi)  Unless  a  manufacturer  reports  the 
data  required  by  this  section  in  the 
annual  production  report  required 
under  §86. 1844-01  (e)  or  the  annual 
report  required  under  §600.512-12  of 
this  chapter,  a  manufacturer  must 
submit  an  annual  report  for  each  model 
year  after  production  ends  for  all 
affected  vehicles  produced  by  the 
manufacturer  subject  to  the  provisions 
of  this  subpart  and  no  later  than  May  1 
of  the  calendar  year  following  the  given 
model  year.  Annual  reports  must  be 
submitted  to;  Director,  Compliance 
Division,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Dr.,  Ann 
Arbor,  Michigan  48105. 

(vii)  Failure  by  a  manufacturer  to 
submit  the  annual  report  in  the 
specified  time  period  for  all  vehicles 
subject  to  the  provisions  in  this  section 
is  a  violation  of  section  203(a)(1 )  of  the 
Clean  Air  Act  (42  U.S.C.  7522  (a)(1))  for 
each  applicable  vehicle  produced  by 
that  manufacturer. 

(viii)  If  EPA  or  the  manufacturer 
determines  that  a  reporting  error 
occurred  on  an  annual  report  previously 
submitted  to  EPA,  the  manufacturer’s 
credit  or  debit  calculations  will  be 
recalculated.  EPA  may  void  erroneous 
credits,  unless  traded,  and  will  adjust 
erroneous  debits.  In  the  case  of  traded 
erroneous  credits,  EPA  must  adjust  the 
selling  manufacturer’s  credit  balance  to 
reflect  the  sale  of  such  cred  its  and  any 
resulting  credit  deficit. 

(3)  Notice  of  opportunity  for  hearing. 
Any  voiding  of  the  certificate  under 
paragraph  (l)(1  )(vi )  of  this  section  will 
be  made  only  after  EPA  has  offered  the 
affected  manufacturer  an  opportunity 
for  a  hearing  conducted  in  accordance 
with  40  CFR  part  1068,  subpart  G,  and, 
if  a  manufacturer  requests  such  a 
hearing,  will  be  made  only  after  an 
initial  decision  by  the  Presiding  Officer. 

*  86.  Section  86.1866-12  is  amended  by 
adding  introductory  text  and  revising 
paragraph  (b)  introductory  text  to  read 
as  follows: 


§86.1 866-1 2  C02  credits  for  advanced 

technology  vehicles. 

This  section  describes  how  to  apply 
C02  credits  for  advanced  technology 
passenger  automobiles  and  light  trucks 
(including  MDPV).  This  section  does 
not  apply  for  heavy -duty vehicles  that 
are  not  MDPV. 

*  *  *  *  * 

(b)  For  electric  vehicles,  plug-in 
hybrid  electric  vehicles,  fuel  cell 
vehicles,  dedicated  natural  gas  vehicles, 
and  dual  -fuelnatural  gas  vehicles  as 
those  terms  are  defined  in  §86.1803-01 , 
that  are  certified  and  produced  for  U.S. 
sale  in  the  201 7  through  2021  model 
years  and  that  meet  the  additional 
specifications  in  this  section,  the 
manufacturer  may  use  the  production 
multipliers  in  this  paragraph  (b)  when 
determining  the  manufacturer’s  fleet 
average  carbon  -  relatedexhaust 
emissions  under  §600.510-12  of  this 
chapter.  Full  size  pickup  trucks  eligible 
for  and  using  a  production  multiplier 
are  not  eligible  for  the  performance- 
based  credits  described  in  §86.1870- 
12(b). 

***** 

*  87.  Section  86.1867-12  is  amended  by 
revising  the  introductory  text  to  read  as 
fol  lows: 

§86.1867-12  C02  credits  for  reducing 

leakage  of  air  conditioning  refrigerant. 

Manufacturers  may  generate  credits 
applicable  to  the  C02  fleet  average 
program  described  in  §86.1865-12  by 
implementing  specific  air  conditioning 
system  technologies  designed  to  reduce 
air  conditioning  refrigerant  leakage  over 
the  useful  life  of  their  passenger 
automobiles  and/or  light  trucks 
(including  MDPV);  only  the  provisions 
of  paragraph  (a)  of  this  section  apply  for 
non  -  M  DPVheavy  -  duty  veh  icles.  Cred  its 
shall  be  calculated  according  to  this 
section  for  each  air  conditioning  system 
that  the  manufacturer  is  using  to 
generate  C02  credits.  Manufacturers 
may  also  generate  early  air  conditioning 
refrigerant  leakage  credits  under  this 
section  for  the  2009  through  201 1  model 
years  according  to  the  provisions  of 
§86. 1871 -12(b). 

***** 

*  88.  Section  86.1868-12  is  amended  by 
revising  the  introductory  text  and 
paragraphs  (e)(5),  (f)(1),  (g)(1),  and  (g)(3) 
introductory  text  to  read  as  follows: 

§86.1868-12  C02  credits  for  improving  the 

efficiency  of  air  conditioning  systems. 

Manufacturers  may  generate  credits 
applicable  to  the  C02  fleet  average 
program  described  in  §86.1865-12  by 
implementing  specific  air  conditioning 
system  technologies  designed  to  reduce 


air  conditioning- relatedC02  emissions 
over  the  useful  life  of  their  passenger 
automobiles  and/or  light  trucks 
(including  MDPV).  The  provisions  of 
this  section  do  not  apply  for  non  -  MDPV 
heavy -duty  vehicles.  Credits  shall  be 
calculated  according  to  this  section  for 
each  air  conditioning  system  that  the 
manufacturer  is  using  to  generate  C02 
credits.  Manufacturers  may  also 
generate  early  air  conditioning 
efficiency  credits  under  this  section  for 
the  2009  through  2011  model  years 
according  to  the  provisions  of 
§86.1871-12(b).  For  model  years  2012 
and  2013  the  manufacturer  may 
determine  air  conditioning  efficiency 
credits  using  the  requirements  in 
paragraphs  (a)  through  (d)  of  this 
section.  For  model  years  2014  through 
2016  the  eligibility  requirements 
specified  in  either  paragraph  (e)  or  (f)  of 
this  section  must  be  met  before  an  air 
conditioning  system  is  allowed  to 
generate  credits.  For  model  years  2017 
through  2019  the  eligibility 
requirements  specified  in  paragraph  (f) 
of  this  section  must  be  met  before  an  air 
conditioning  system  is  allowed  to 
generate  credits.  For  model  years  2020 
and  later  theeligibility  requirements 
specified  in  paragraph  (g)  of  this  section 
must  be  met  before  an  air  conditioning 
system  is  allowed  to  generate  credits. 
***** 

(e)  *  *  * 

(5)  Air  conditioning  systems  with 
compressors  that  are  solely  powered  by 
electricity  shall  submit  Air  Conditioning 
Idle  Test  Procedure  data  to  be  eligible  to 
generate  credits  in  the  2014  and  later 
model  years,  but  such  systems  are  not 
required  to  meet  a  specific  threshold  to 
be  eligible  to  generate  such  credits,  as 
long  as  the  engine  remains  off  for  a 
period  of  at  least  2  cumulative  minutes 
during  the  air  conditioning  on  portion 
of  the  Idle  Test  Procedure  in  §86.165- 
12(d). 

(0*  *  * 

(1)  The  manufacturer  shall  perform 
the  AC1 7  test  specified  in  40  CFR 
1066.845  on  each  unique  air 
conditioning  system  design  and  vehicle 
platform  combination  (as  those  terms 
are  defined  in  §86.1803)  for  which  the 
manufacturer  intends  to  accrue  air 
conditioning  efficiency  credits.  The 
manufacturer  must  test  at  least  one 
unique  air  conditioning  system  within 
each  vehicle  platform  in  a  model  year, 
unless  all  unique  air  conditioning 
systems  within  a  vehicle  platform  have 
been  previously  tested.  A  unique  air 
conditioning  system  design  is  a  system 
with  unique  or  substantially  different 
component  designs  or  types  and/or 
system  control  strategies  (e.g.,  fixed 
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displacement  vs.  variable  displacement 
compressors,  orifice  tube  vs. 
thermostatic  expansion  valve,  single  vs. 
dual  evaporator,  etc.).  In  the  first  year  of 
such  testing,  the  tested  vehicle 
configuration  shall  be  the  highest 
production  vehicle  configuration  within 
each  platform,  in  subsequent  model 
years  the  manufacturer  must  test  other 
unique  air  conditioning  systems  within 
the  vehicle  platform,  proceeding  from 
the  highest  production  untested  system 
until  all  unique  air  conditioning 
systems  within  the  platform  have  been 
tested,  or  until  the  vehicle  platform 
experiences  a  major  redesign.  Whenever 
a  new  unique  air  conditioning  system  is 
tested,  the  highest  production 
configuration  using  that  system  shall  be 
the  vehicle  selected  for  testing.  Air 
conditioning  system  designs  which  have 
similar  cooling  capacity,  component 
types,  and  control  strategies,  yet  differ 
in  terms  of  compressor  pulley  ratios  or 
condenser  or  evaporator  surface  areas 
will  not  be  considered  to  be  unique 
system  designs.  The  test  results  from 
one  unique  system  design  may  represent 
all  variants  of  that  design. 

Manufacturers  must  use  good 
engineering  judgment  to  identify  the 
unique  air  conditioning  system  designs 
which  will  require  AC17  testing  in 
subsequent  model  years.  Results  must 
be  reported  separately  for  all  four 
phases  (two  phases  with  air 
conditioning  off  and  two  phases  with  air 
conditioning  on)  of  the  test  to  the 
Environmental  Protection  Agency,  and 
the  results  of  the  calculations  required 
in  40  CFR  1066.845  must  also  be 
reported.  In  each  subsequent  model  year 
additional  air  conditioning  system 
designs,  if  such  systems  exist,  within  a 
vehicle  platform  that  is  generating  air 
conditioning  credits  must  be  tested 
using  the  AC17  procedure.  When  all 
unique  air  conditioning  system  designs 
within  a  platform  have  been  tested,  no 
additional  testing  is  required  within  that 
platform,  and  credits  may  be  carried 
over  to  subsequent  model  years  until 
there  is  a  significant  change  in  the 
platform  design,  at  which  point  a  new 
sequence  of  testing  must  be  initiated.  No 
more  than  one  vehicle  from  each  credit- 
generating  platform  is  required  to  be 
tested  in  each  model  year. 
***** 

(g)  *  *  * 

(1 )  For  each  air  conditioning  system 
(as  defined  in  §86.1803)  selected  by  the 
manufacturer  to  generate  air 
conditioning  efficiency  credits,  the 
manufacturer  shall  perform  the  AC17 
Air  Conditioning  Efficiency  Test 
Procedure  specified  in  40  CFR  1066.845, 


according  to  the  requirements  of  this 
paragraph  (g). 

***** 

(3)  For  the  first  model  year  for  which 
an  air  conditioning  system  is  expected 
to  generate  credits,  the  manufacturer 
must  select  for  testing  the  projected 
highest -sellingconfiguration  within 
each  combination  of  vehicle  platform 
and  air  conditioning  system  (as  those 
terms  are  defined  in  §86.1803).  The 
manufacturer  must  test  at  least  one 
unique  air  conditioning  system  within 
each  vehicle  platform  in  a  model  year, 
unlessall  unique  air  conditioning 
systems  within  a  vehicle  platform  have 
been  previously  tested.  A  unique  air 
conditioning  system  design  is  a  system 
with  unique  or  substantially  different 
component  designs  or  types  and/or 
system  control  strategies  (e.g.,  fixed - 
displacement  vs.  variable  displacement 
compressors,  orifice  tube  vs. 
thermostatic  expansion  valve,  single  vs. 
dual  evaporator,  etc.),  in  the  first  year  of 
such  testing,  the  tested  vehicle 
configuration  shall  be  the  highest 
production  vehicle  configuration  within 
each  platform.  In  subsequent  model 
years  the  manufacturer  must  test  other 
unique  air  conditioning  systems  within 
the  vehicle  platform,  proceeding  from 
the  highest  production  untested  system 
until  all  unique  air  conditioning 
systems  within  the  platform  have  been 
tested,  or  until  the  vehicle  platform 
experiences  a  major  redesign.  Whenever 
a  new  unique  air  conditioning  system  is 
tested,  the  highest  production 
configuration  using  that  system  shall  be 
the  vehicle  selected  for  testing.  Credits 
may  continue  to  be  generated  by  the  air 
conditioning  system  installed  in  a 
vehicle  platform  provided  that: 
***** 

*  89.  Section  86.1869-12  is  amended  by 
adding  introductory  text  and  revising 
paragraphs  (b)(2)  introductory  text, 
(b)(4)(H),  and  (f)  to  read  as  follows: 

§86.1869-12  C02  credits  for  off-cycie  C02- 

reducing  technologies. 

This  section  describes  how 
manufacturers  may  generate  credits  for 
off-cycleC02-reducingtechnologies. 

The  provisions  of  this  section  do  not 
apply  for  non -MDPVheavy- duty 
vehicles,  except  that  §86.1819- 
14(d)(1 3)  describes  how  to  apply 
paragraphs  (c)  and  (d)  of  this  section  for 
those  vehicles. 

***** 

(b)  *  *  * 

(2)  The  maximum  allowable  decrease 
in  the  manufacturer’s  combined 
passenger  automobile  and  light  truck 
fleet  average  C02  emissions  attributable 
to  use  of  the  default  credit  values  in 


paragraph  (b)(1)  of  this  section  is  10 
grams  per  mile,  if  the  total  of  the  C02 
g/mi  credit  values  from  paragraph  (b)(1) 
of  this  section  does  not  exceed  lOg/mi 
for  any  passenger  automobile  or  light 
truck  in  a  manufacturer’s  fleet,  then  the 
total  off- eye  leered  its  may  be  calculated 
according  to  paragraph  (f)  of  this 
section.  If  the  total  of  the  C02  g/mi 
credit  values  from  paragraph  (b)(1 )  of 
this  section  exceeds  lOg/mi  for  any 
passenger  automobile  or  light  truck  in  a 
manufacturer’s  fleet,  then  the  gram  per 
mile  decrease  for  the  combined 
passenger  automobile  and  light  truck 
fleet  must  be  determined  according  to 
paragraph  (b)(2)(i)  of  this  section  to 
determine  whether  the  lOg/mi 
limitation  has  been  exceeded. 
***** 

(4)*  *  * 

(ii)  High  efficiency  exterior  lighting 
means  a  lighting  technology  that,  when 
installed  on  the  vehicle,  is  expected  to 
reduce  the  total  electrical  demand  of  the 
exterior  lighting  system  when  compared 
to  conventional  lighting  systems.  To  be 
eligible  for  this  credit,  the  high 
efficiency  lighting  must  be  installed  in 
one  or  more  of  the  following  lighting 
components:  low  beam,  high  beam, 
parking/position,  front  and  rear  turn 
signals,  front  and  rear  side  markers, 
tai II ights,  and/or  license  plate  lighting. 
***** 

(f)  Calculation  of  total  off -cycle 
credits.  Total  off -eye  leered  its  in 
Megagrams  of  C02  (rounded  to  the 
nearest  whole  number)  shall  be 
calculated  separately  for  passenger 
automobiles  and  light  trucks  according 
to  the  following  formula: 

Total  Credits  (Megagrams)  =  (Credit  * 
Production  *  VLM )  1 ,000,000 

Where: 

Credit  =  the  credit  value  in  grams  per  mile 
determined  in  paragraph  (b),  (c)  or  (d)  of 
this  section. 

Production  =  The  total  number  of  passenger 
automobiles  or  light  trucks,  whichever  is 
applicable,  produced  with  the  off-cycle 
technology  to  which  to  the  credit  value 
determined  in  paragraph  (b),  (c),  or  (d)  of 
this  section  applies. 

VLM  =  vehicle  lifetime  miles,  which  for 
passenger  automobiles  shall  be  195,264 
and  for  light  trucks  shall  be  225,865. 

*  90.  Section  86.1870-12  is  amended  by 
revising  the  section  heading, 
introductory  text,  and  paragraph  (a) 
introductory  text  and  adding  paragraph 
(a)(3)  to  read  as  follows: 

§86.1870-12  C02  credits  for  qualifying 

full-size  light  pickup  trucks. 

Full  -sizepickup  trucks  may  be 
eligible  for  additional  credits  based  on 
the  implementation  of  hybrid 
technologies  or  on  exhaust  emission 
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performance,  as  described  in  this 
section.  Credits  may  be  generated  under 
either  paragraph  (a)  or  (b)  of  this  section 
for  a  qualifying  pickup  truck,  but  not 
both.  The  provisions  of  this  section  do 
not  apply  for  heavy -duty  vehicles. 

(a)  Credits  for  implementation  of 
hybrid  electric  technology.  Full  size 
pickup  trucks  that  implement  hybrid 
electric  technologies  may  be  eligible  for 
an  additional  credit  under  this 
paragraph  (a).  Pickup  trucks  earning  the 
credits  under  this  paragraph  (a)  may  not 
earn  the  credits  described  in  paragraph 
(b)  of  this  section.  To  claim  this  credit, 
the  manufacturer  must  measure  the 
recovered  energy  over  the  Federal  Test 
Procedure  according  to  40  CFR  600.1 16- 
12(d)  to  determine  whether  a  vehicle  is 
a  mild  or  strong  hybrid  electric  vehicle. 
To  provide  for  EPA  testing,  the  vehicle 
must  be  able  to  broadcast  battery  pack 
voltage  via  an  on-boarddiagnostics 
parameter  ID  channel. 

*  *  *  *  * 

(3)  If  you  produce  both  mild  and 
strong  hybrid  electric  full  size  pickup 
trucks  but  do  not  qualify  for  credits 
under  paragraph  (a)(1 )  or  (2)  of  this 
section,  your  hybrid  electric  full  size 
pickup  trucks  may  be  eligible  for  a 
credit  of  10  grams/mile.  To  receive  this 
credit  in  a  given  model  year,  you  must 
produce  a  quantity  of  hybrid  electric 
full  size  pickup  trucks  such  that  the 
proportion  of  combined  mild  and  strong 
full  size  hybrid  electric  pickup  trucks 
produced  in  a  model  year,  when 
compared  to  your  total  production  of 
full  size  pickup  trucks,  is  not  less  than 
the  required  minimum  percentages 
specified  in  paragraph  (a)(1)  of  this 
section. 

*  *  *  *  * 

*  91.  Section  86.1871-12  isamendedby 
revising  the  introductory  text  and 
paragraphs  (a)  introductory  text,  (b)(1), 
and  (d)  to  read  as  follows: 

§86.1871-12  Optional  early  C02  credit 
programs. 

Manufacturers  may  optionally 
generate  C02  credits  in  the  2009  through 
201 1  model  years  for  use  in  the  2012 
and  later  model  years  subject  to  EPA 
approval  and  to  the  provisions  of  this 
section.  The  provisions  of  §86.1819- 
14(k)(1 )  and  (2)  apply  instead  of  the 
provisions  of  this  section  for  non-MDPV 
heavy -duty  vehicles.  Manufacturers  may 
generate  early  fleet  average  credits,  air 
conditioning  leakage  credits,  air 
conditioning  efficiency  credits,  early 
advanced  technology  credits,  and  early 
off-cycletechnology  credits. 
Manufacturers  generating  any  credits 
under  this  section  must  submit  an  early 
credits  report  to  the  Administrator  as 


required  in  this  section.  The  terms 
“sales”  and  “sold”  as  used  in  this 
section  shall  mean  vehicles  produced 
for  U.S.  sale,  where  “U.S.”  means  the 
states  and  territories  of  the  United 
States.  The  expiration  date  of  unused 
C02  credits  is  based  on  the  model  year 
in  which  the  credits  are  earned,  as 
described  in  §86.1865-12(k)(6). 

(a)  Early  fleet  average  C02  reduction 
credits.  Manufacturers  may  optionally 
generate  credits  for  reductions  in  their 
fleet  average  C02  emissions  achieved  in 
the  2009  through  201 1  model  years.  To 
generate  early  fleet  average  C02 
reduction  credits,  manufacturers  must 
select  one  of  the  four  pathways 
described  in  paragraphs  (a)(1)  through 
(4)  of  this  section.  The  manufacturer 
may  select  only  one  pathway,  and  that 
pathway  must  remain  in  effect  for  the 
2009  through  201 1  model  years.  Fleet 
average  credits  (or  debits)  must  be 
calculated  and  reported  to  EPA  for  each 
model  year  under  each  selected 
pathway. 

*  *  *  *  * 

(b)  Early  air  conditioning  leakage  and 
efficiency  credits.  (1)  Manufacturers 
may  optionally  generate  air 
conditioning  refrigerant  leakage  credits 
according  to  the  provisions  of  §86.1867 
and/or  air  conditioning  efficiency 
credits  according  to  the  provisions  of 
§86.1868  in  model  years  2009  through 
2011.  Credits  must  be  tracked  by  model 
type  and  model  year. 
***** 

(d)  Early  off-cycletechnology  credits. 
Manufacturers  may  optionally  generate 
credits  for  the  implementation  of  certain 
C02-reducingtechnologies  according  to 
the  provisions  of  §86.1869  in  model 
years  2009  through  201 1 .  Credits  must 
be  tracked  by  model  type  and  model 
year. 

***** 

Subpart  T — Manufacturer-Run  In-Use 
Testing  Program  for  Heavy-Duty  Diesel 
Engines 

*  92.  Section  86.1910  is  amended  by 
revising  paragraph  (i)  to  read  as  follows: 

§86.1910  How  must  I  prepare  and  test  my 
in-use  engines? 

***** 

(i)  You  may  count  a  vehicle  as 
meeting  the  vehicle- passcriteria 
described  in  §86.1912  if  a  shift  day  of 
testing  or  two-shiftdays  of  testing  (with 
the  requisite  non- idle/idleoperation 
time  as  in  paragraph  (g)  of  this  section), 
or  if  the  extended  testing  you  elected 
under  paragraph  (h)of  this  section  does 
not  generate  a  single  valid  NTE 
sampling  event,  as  described  in 
§86. 1912(b).  Count  the  vehicle  towards 


meeting  your  testing  requirements 
under  this  subpart. 
***** 

*  93.  Section  86.1912  is  revised  to  read 
as  follows: 

§86.1912  How  do  I  determine  whether  an 
engine  meets  the  vehicle-pass  criteria? 

In  general,  the  average  emissions  for 
each  regulated  pollutant  must  remain  at 
or  below  the  NTE  threshold  in 
paragraph  (a)  of  this  section  for  at  least 
90  percent  of  the  valid  NTE  sampling 
events,  as  defined  in  paragraph  (b)  of 
this  section.  For  2007  through  2009 
model  year  engines,  the  average 
emissions  from  every  NTE  sampling 
event  must  also  remain  below  the  NTE 
thresholds  in  paragraph  (g)(2)  of  this 
section.  Perform  the  following  steps  to 
determine  whether  an  engine  meets  the 
vehicle -passcriteria: 

(a)  Determine  the  NTE  threshold  for 
each  pollutant  subject  to  an  NTE 
standard  by  adding  all  three  of  the 
following  terms  and  rounding  the  result 
to  the  same  number  of  decimal  places  as 
the  applicable  NTE  standard: 

(1 )  The  appl icable  NTE  standard. 

(2)  The  in-usecompliance  testing 
margin  specified  in  §86.007-1 1(h),  if 
any. 

(3)  An  accuracy  margin  for  portable 
in-useequipment  when  testing  is 
performed  under  the  special  provisions 
of  §86.1930,  depending  on  the 
pollutant,  as  follows: 

(i) NMHC:  0.17g/hp-hr. 

(ii) CO:  0.60  g/hp-hr. 

(iii)  NOx:  0.50  g/hp-hr. 

(iv)  PM:  0.10  g/hp-hr. 

(v)  NOx  +  NMHC:  0.67  g/hp-hr. 

(4)  Accuracy  margins  for  portable  in- 
use  equipment  when  testing  is  not 
performed  under  the  special  provisions 
of  §86.1930  for  2007  through  2009 
model  year  engine  families  that  are 
selected  for  testing  in  any  calendar  year 
as  follows: 

(i)  NMHC  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(1):  0.02  g/hp-hr. 

(ii)  NMHC  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(3):  0.01  g/hp-hr. 

(iii)  NMHC  using  an  alternative 
emission  calculation  method  we 
approve  under  40  CFR 

1 065.91 5(d)(5)(iv):  0.01  g/hp-hr. 

(iv)  CO  using  the  emission  calculation 
method  specified  in  40  CFR 
1065.650(a)(1):  0.5  g/hp-hr. 

(v)  CO  using  the  emission  calculation 
method  specified  in  40  CFR 
1065.650(a)(3):  0.25  g/hp-hr. 

(vi)  CO  using  an  alternative  emission 
calculation  method  we  approve  under 
40  CFR  1065.91 5(d)(5)(iv):  0.25  g/hp-hr. 
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(vii)  NOx  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(1):  0.45  g/hp-hr. 

(viii)  NOx  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(3):  0.15  g/hp-hr. 

(ix)  NOx  using  an  alternative  emission 
calculation  method  we  approve  under 
40  CFR  1065.91 5(d)(5)(iv):  0.15  g/hp-hr. 

(x)  NOx  +  NMHC  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(1):  0.47  g/hp-hr. 

(xi)  NOx  +  NMFiC  using  the  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)(3):  0.16  g/hp-hr. 

(xii)  NOx  +  NMHC  using  an 
alternative  emission  calculation  method 
we  approve  under  40  CFR 

1065.91 5(d)(5)(iv):  0.16  g/hp-hr. 

(xiii)  PM:  0.006  g/hp-hr. 

(5)  Accuracy  margins  for  portable  in- 
use  equipment  when  testing  is  not 
performed  under  the  special  provisions 
of  §86.1930  for  2010  or  later  model  year 
engines  families  that  are  selected  for 
testing  in  any  calendar  year  as  follows: 

(i)  NMHC  using  any  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)  or  an  alternative  emission 
calculation  method  we  approve  under 
40  CFR  1065.91 5(d)(5)(iv):  0.01  g/hp-hr. 

(ii)  CO  using  any  emission  calculation 
method  specified  in  40  CFR  1065.650(a) 
or  an  alternative  emission  calculation 
method  we  approve  under  40  CFR 
1065.91 5(d)(5)(iv):  0.25  g/hp-hr. 

(iii)  NOx  using  any  emission 
calculation  method  specified  in  40  CFR 
1065.650(a)  or  an  alternative  emission 
calculation  method  we  approve  under 
40  CFR  1065.91 5(d)(5)(iv):  0.15  g/hp-hr. 

(iv)  PM:  0.006  g/hp-hr. 

(b)  For  the  purposes  of  this  subpart, 
a  valid  NTE  sampling  event  consists  of 


at  least  30  seconds  of  continuous 
operation  in  the  NTE  control  area.  An 
NTE  event  begins  when  the  engine  starts 
to  operate  in  the  NTE  control  area  and 
continues  as  long  as  engine  operation 
remains  in  this  area  (see  §86.1370). 

When  determining  a  valid  NTE 
sampling  event,  exclude  all  engine 
operation  in  approved  NTE  limited 
testing  regions  under  §86.1370- 
2007(b)(6)  and  any  approved  NTE 
deficiencies  under  §86.007-1 1  (a )(4)(iv). 
Engine  operation  in  the  NTE  control 
area  of  less  than  30  contiguous  seconds 
does  not  count  as  a  valid  NTE  sampling 
event;  operating  periods  of  less  than  30 
seconds  in  the  NTE  control  area,  but 
outside  of  any  allowed  deficiency  area 
or  limited  testing  region,  will  not  be 
added  together  to  make  a  30  second  or 
longer  event.  Exclude  any  portion  of  a 
sampling  event  that  would  otherwise 
exceed  the  5.0  percent  limit  for  the 
time-weightedcarve-outdefined  in 
§86.1370-2007(b)(7).  For  EGR-equipped 
engines,  exclude  any  operation  that 
occurs  during  the  cold -temperature 
operation  defined  by  the  equations  in 
§86.1370-2007(f)(1). 

(c)  Calculate  the  average  emission 
level  for  each  pollutant  over  each  valid 
NTE  sampling  event  as  specified  in  40 
CFR  part  1065,  subpart  G,  using  each 
NTE  event  as  an  individual  test  interval. 
This  should  include  valid  NTE  events 
from  all  days  of  testing. 

(d)  if  the  engine  has  an  open 
crankcase,  account  for  these  emissions 
by  adding  0.00042  g/hp-hr  to  the  PM 
emission  result  for  every  NTE  event. 

(e)  Calculatea  time- weightedvehicle- 
pass  ratio  (Rpass)  for  each  pollutant.  To 
do  this,  first  sum  the  time  from  each 


valid  NTE  sampling  event  whose 
average  emission  level  is  at  or  below  the 
NTE  threshold  for  that  pollutant,  then 
divide  this  value  by  the  sum  of  the 
engine  operating  time  from  all  valid 
NTE  events  for  that  pollutant.  Round 
the  resulting  vehicle- passratio  to  two 
decimal  places. 

(1)  Calculate  the  time- weighted 
vehicle -passratio  for  each  pollutant  as 
follows: 


^pass 

m~  1 


Where: 

flpass  =  the  number  of  valid  sampling  events 
for  which  the  average  emission  level  is 
at  or  below  the  NTE  threshold. 

/Wi  =  the  total  number  of  valid  NTE 
sampling  events. 

(2)  For  both  the  numerator  and  the 
denominator  of  the  vehicle-  passratio, 
use  the  smal lest  of  the  fol  low  i  ng  val ues 
for  determining  the  duration,  f,  of  any 
NTE  sampling  event: 

(i)  The  measured  time  in  the  NTE 
zone  that  is  valid  for  an  NTE  sampling 
event. 

(ii)  600  seconds. 

(iii)  10  times  the  length  of  the  shortest 
valid  NTE  sampling  event  for  all  testing 
with  that  engine. 

(f)  The  following  example  illustrates 
how  to  select  the  duration  of  NTE 
sampling  events  for  calculations,  as 
described  in  paragraph  (f)  of  this 
section: 


NTE  sample 

Duration  of 
NTE  sample 
(seconds) 

Duration  limit  applied? 

Duration 
used  in 
calculations 
(seconds) 

1  . 

45 

No  . 

45 

2 . 

168 

No  . 

168 

3 . 

605 

Yes.  Use  10  times  shortest  valid  NTE  . 

450 

4 . 

490 

Yes.  Use  10  times  shortest  valid  NTE  . 

450 

5 . 

65 

No  . 

65 

(g)  Engines  meet  the  vehicle- pass 
criteria  under  this  section  if  they  meet 
both  of  the  following  criteria: 

(1)  The  vehicle- passratio  calculated 
according  to  paragraph  (e)  of  this 
section  must  be  at  least  0.90  for  each 
pollutant. 

(2)  For  model  year  2007  through  2009 
engines,  emission  levels  from  every 
valid  NTE  sampling  event  must  be  less 
than  2.0  times  the  NTE  thresholds 
calculated  according  to  paragraph  (a)  of 
this  section  for  all  pollutants,  except 


that  engines  certified  to  a  NOx  FEL  at 
or  below  0.50  g/hp-hr  may  meet  the 
vehicle -passcriteria  for  NOx  if 
measured  NOx  emissions  from  every 
valid  NTE  sample  are  less  than  either 
2.0  times  the  NTE  threshold  for  NOx  or 
2.0  g/hp-hr,  whichever  is  greater. 

*  94.  Section  86.1920  is  amended  by 
revising  paragraph  (b)  introductory  text 
to  read  as  follows: 


§86,1920  What  in-use  testing  Information 
must  i  report  to  EPA? 

***** 

(b)  Within  45  days  after  the  end  of 
each  calendar  quarter,  send  us  reports 
containing  the  test  data  from  each 
engine  for  which  testing  was  completed 
during  the  calendar  quarter. 
Alternatively,  you  may  separately  send 
us  the  test  data  within  30  days  after  you 
complete  testing  for  an  engine.  If  you 
request  it,  we  may  allow  additional  time 
to  send  us  this  information.  Once  you 
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send  us  information  under  this  section, 
you  need  not  send  that  information 
again  in  later  reports.  Prepare  your  test 
reports  as  follows: 

*  *  *  *  * 

Appendix  I  to  Part  86 — [Amended] 

*  95.  Appendix  1  to  part  86  is  amended 
by  removing  paragraph  (f)(3). 

PART  600— FUEL  ECONOMY  AND 
GREENHOUSE  GAS  EXHAUST 
EMISSIONS  OF  MOTOR  VEHICLES 

*  96.  The  authority  citation  for  part  600 
continues  to  read  as  follows: 

Authority:  49  U.S.C.  32901-23919q,  Pub. 

L.  109-58. 

Subpart  A — General  Provisions 

*  97. Section  600.001  isamendedby 
revising  paragraph  (a)  to  read  as  follows: 

§600.001  General  applicability. 

(a)  The  provisions  of  this  part  apply 
to  2008  and  later  model  year 
automobiles  that  are  not  medium  duty 
passenger  vehicles,  and  to  201 1  and 
later  model  year  automobiles  including 
medium-  duty  passenger  vehicles.  The 
test  procedures  in  subpart  B  of  this  part 
also  apply  to  2014  and  later  heavy-duty 
vehicles  subject  to  standards  under  40 
CFR  part  86,  subpart  S. 

*  *  *  *  * 

*  98.  Section  600.002  is  amended  by 
revising  the  definitions  for  “Engine 
code”,  “Subconfiguration”, 
“Transmission  class”,  and  “Vehicle 
configuration”  to  read  as  follows: 

§600.002  Definitions. 

*  *  *  *  * 

Engine  code  means  one  of  the 
following: 


mpge 


Where: 

mpge  =  miles  per  gasoline  gal  Ion  equivalent 
of  liquefied  petroleum  gas. 

CWF fuei  =  carbon  weight  fraction  based  on 
the  hydrocarbon  constituents  in  the 
liquefied  petroleum  gas  fuel  as  obtained 
in  paragraph  (f)(5)  of  this  section  and 
rounded  according  to  paragraph  (g)(3)  of 
this  section. 

SG  =  Specific  gravity  of  the  fuel  as 

determined  in  paragraph  (f)(5)  of  this 
section  and  rounded  according  to 
paragraph  (g)(3)  of  this  section. 

3781 .8  =  Grams  of  H20  per  gal  Ion  conversion 
factor. 

CWFhc  -  Carbon  weight  fraction  of  exhaust 
hydrocarbon  =  CWFfue3  as  determined  in 


(1)  For  LDV,  LDT,  and  MDPV,  engine 
code  means  a  unique  combination, 
within  an  engine-systemcombination 
(as  defined  in  §86.1803  of  this  chapter), 
of  displacement,  fuel  injection  (or 
carburetion  or  other  fuel  delivery 
system),  calibration,  distributor 
calibration,  choke  calibration,  auxiliary 
emission  control  devices,  and  other 
engine  and  emission  control  system 
components  specified  by  the 
Administrator.  For  electric  vehicles, 
engine  code  means  a  unique 
combination  of  manufacturer,  electric 
traction  motor,  motor  configuration, 
motor  controller,  and  energy  storage 
device. 

(2)  For  HDV,  engine  code  has  the 
meaning  given  in  §86.1819-14(d)(12)  of 
this  chapter. 

*  *  *  *  * 

Subconfiguration  means  one  of  the 
following: 

(1)  For  LDV,  LDT,  and  MDPV, 
subconfiguration  means  a  unique 
combination  within  a  vehicle 
configuration  of  equivalent  test  weight, 
road -load  horsepower,  and  any  other 
operational  characteristics  or  parameters 
which  the  Administrator  determines 
may  significantly  affect  fuel  economy  or 
C02  emissions  within  a  vehicle 
configuration. 

(2)  For  HDV,  subconfiguration  has  the 
meaning  given  in  §86.1819-14(d)(12)  of 
this  chapter. 

***** 

Transmission  class  means  a  group  of 
transmissions  having  the  following 
common  features:  Basic  transmission 
type  ( e.g .,  automatic,  manual,  automated 
manual,  semi  -automatic, or 
continuously  variable);  number  of 
forward  gears  used  in  fuel  economy 
testing  (e.g.,  manual  four -speed, three- 

CWFjm1SG^  -3781.8 

CWFuc 


paragraph  (f)(4)  of  this  section  and 
rounded  according  to  paragraph  (f)(3)  of 
this  section. 

HC  =  Grams/mile  HC  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

CO  =  Grams/mile  CO  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

C02  =  Grams/mile  C02  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

(2)(i)  For  automobiles  fueled  with 
liquefied  petroleum  gas  and 
automobiles  designed  to  operate  on 
gasoline  and  liquefied  petroleum  gas, 
the  carbon  -  relatedexhaust  emissions  in 
grams  per  mile  while  operating  on 
liquefied  petroleum  gas  is  to  be 


speed  automatic,  two-speedsemi- 
automatic);  drive  system  (e.g.,  front 
wheel  drive,  rear  wheel  drive;  four 
wheel  drive),  type  of  overdrive,  if 
applicable  (e.g.,  final  gear  ratio  less  than 
1.00,  separate  overdrive  unit);  torque 
converter  type,  if  applicable  (e.g.,  non- 
lockup,  lockup,  variable  ratio);  and 
other  transmission  characteristics  that 
may  be  determined  to  be  significant  by 
the  Administrator. 
***** 

Vehicle  configuration  means  one  of 
the  following: 

(1)  For  LDV,  LDT,  and  MDPV,  vehicle 
configuration  means  a  unique 
combination  of  basic  engine,  engine 
code,  inertia  weight  class,  transmission 
configuration,  and  axle  ratio  within  a 
base  level. 

(2)  For  HDV,  vehicle  configuration  has 
the  meaning  given  for  “configuration” 

in  §86.1819-14(d)(12)  of  this  chapter. 
***** 

Subpart  B — Fuel  Economy  and 
Carbon-Related  Exhaust  Emission  Test 
Procedures 

*  99.  Section  600.1 13-12  is  amended  by 
revising  paragraphs  (m),  (n) 
introductory  text,  (n)(2),  and  (n)(3)and 
adding  paragraph  (o)  to  read  as  follows: 

§600,113-12  Fuel  economy,  C02 
emissions,  and  carbon-related  exhaust 
emission  calculations  for  FTP,  HFET,  US06, 
SC03  and  cold  temperature  FTP  tests, 

***** 

(m)(1 )  For  automobiles  fueled  with 
liquefied  petroleum  gas  and 
automobiles  designed  to  operate  on 
gasoline  and  liquefied  petroleum  gas, 
the  fuel  economy  in  miles  per  gallon  of 
liquefied  petroleum  gas  is  to  be 
calculated  using  the  following  equation: 


calculated  for  2012  and  later  model  year 
vehicles  using  the  following  equation 
and  rounded  to  the  nearest  1  gram  per 
mile: 

CREE  =  (CWFhc/0.273  *  HC)  +  (1 .571  x 

CO)  +  co2 

Where: 

CREE  means  the  carbon  -  relatedexhaust 
emission  value  as  defined  in  §600.002. 
CWFhc  =  Carbon  weight  fraction  of  exhaust 
hydrocarbon  =  CWFfUei  as  determined  in 
paragraph  (f)(5)  of  this  section  and 
rounded  according  to  paragraph  (g)(3)  of 
this  section. 

HC  =  Grams/mile  HC  as  obtained  in 
paragraph  (g)(2)  of  this  section. 


•  HC  +  0.429  •  CO  +  0.273  •  C02 
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CO  =  Grams/mileCO  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

C02  =  Grams/ mile  C02  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

(ii)  For  manufacturers  complying  with 
the  fleet  averaging  option  for  N20  and 
CH4  as  allowed  under  §86,1818  of  this 
chapter,  the  carbon -relatedexhaust 
emissions  in  grams  per  mile  for  2012 
and  later  model  year  automobiles  fueled 
with  liquefied  petroleum  gas  and 
automobiles  designed  to  operate  on 
mixtures  of  gasoline  and  liquefied 
petroleum  gas  while  operating  on 
liquefied  petroleum  gas  is  to  be 
calculated  using  the  following  equation 
and  rounded  to  the  nearest  1  gram  per 
mile: 

CREE  =  [(CWFexHc /0.273)  xNMHC]  + 

(1 .571  x  CO)  +  C02  +  (298  *  N20) 

+  (25  x  CH4) 

Where: 

CREE  means  the  carbon  -  relatedexhaust 
emission  value  as  defined  in  §600.002. 
CWFhc  =  Carbon  weight  fraction  of  exhaust 
hydrocarbon  =  CWFfuel  as  determined  in 
paragraph  (f)(5)  of  th  is  section  and 
rounded  according  to  paragraph  (g)(3)  of 
this  section. 

NMHC  =  Grams/mile  HC  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

CO  =  Grams/mileCO  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

C02  =  Grams/ mile  C02  as  obtained  in 
paragraph  (g)(2)  of  this  section. 

N20  =  Grams/ mile  N20  as  obtai ned  i n 
paragraph  (g)(2)  of  this  section. 

CH4  =  Grams/ mile  CH4  as  obtai  ned  in 
paragraph  (g)(2)  of  this  section. 

(n)  Marmfacturersshall  determine 
C02  emissions  and  carbon  -  related 
exhaust  emissions  for  electric  vehicles, 
fuel  cell  vehicles,  and  plug- inhybrid 
electric  vehicles  according  to  the 
provisions  of  this  paragraph  (n).  Subject 
to  the  limitations  on  the  number  of 
vehicles  produced  and  delivered  for  sale 
as  described  in  §86.1866  of  this  chapter, 
the  manufacturer  may  be  allowed  to  use 
a  value  of  0  grams/mile  to  represent  the 
emissions  of  fuel  cell  vehicles  and  the 
proportion  of  electric  operation  of  a 
electric  vehicles  and  plug-  inhybrid 
electric  vehicles  that  is  derived  from 


electricity  that  is  generated  from  sources 
that  are  not  onboard  the  vehicle,  as 
described  in  paragraphs  (n)(1)  through 
(3)  of  this  section.  For  purposes  of 
labeling  under  this  part,  the  C02 
emissions  for  electric  vehicles  shall  be 
0  grams  per  mile.  Similarly,  for 
purposes  of  labeling  under  this  part,  the 
C02  emissions  for  plug-  inhybrid 
electric  vehicles  shall  be  0  grams  per 
mi  le  for  the  proportion  of  electric 
operation  that  is  derived  from  electricity 
that  is  generated  from  sources  that  are 
not  onboard  the  vehicle.  For 
manufacturers  no  longer  eligible  to  use 
0  grams  per  mile  to  represent  electric 
operation,  and  for  all  2026  and  later 
model  year  electric  vehicles,  fuel  cell 
vehicles,  and  plug-  inhybrid  electric 
vehicles,  the  provisions  of  this 
paragraph  (n)  shall  be  used  to  determine 
the  non-zerovalue  for  CREE  for 
purposes  of  meeting  the  greenhouse  gas 
emission  standards  described  in 
§86.1818  of  this  chapter. 
***** 

(2)  For  plug- inhybrid  electric 
vehicles,  the  carbon -relatedexhaust 
emissions  in  grams  per  mile  is  to  be 
calculated  according  to  the  provisions  of 
§600.1 16,  except  that  the  CREE  for 
charge-depletingoperation  shall  be  the 
sum  of  the  CREE  associated  with 
gasoline  consumption  and  the  net 
upstream  CREE  determined  according  to 
paragraph  (n)(1 )  of  this  section,  rounded 
to  the  nearest  one  gram  per  mile. 

(3)  For  2012  and  later  model  year  fuel 
cell  vehicles,  the  carbon -relatedexhaust 
emissions  in  grams  per  mile  shall  be 
calculated  using  the  method  specified  in 
paragraph  (n)(1 )  of  this  section,  except 
that  CREEup  shall  be  determined 
according  to  procedures  established  by 
the  Administrator  under  §600.1 1 1- 
08(f).  As  described  in  §86.1866  of  this 
chapter,  the  value  of  CREE  may  be  set 
equal  to  zero  for  a  certain  number  of 
2012  through  2025  model  year  fuel  cell 
vehicles. 

(o)  Equations  for  fuels  other  than 
those  specified  in  this  section  may  be 
used  with  advance  EPA  approval. 


Alternate  calculation  methods  for  fuel 
economy  and  carbon -relatedexhaust 
emissions  may  be  used  in  lieu  of  the 
methods  described  in  this  section  if 
shown  to  yield  equivalent  or  superior 
results  and  if  approved  in  advance  by 
the  Administrator. 

*  100.  Sect  ion  600.1 16-12  is  amended 
as  follows: 

*  a.  By  revising  paragraph  (c)(1 ) 
introductory  text. 

*  b.  By  redesignating  paragraphs  (c)(2) 
through  (9)  as  paragraphs  (c)(3)  through 
(10),  respectively. 

*  c.  By  adding  a  new  paragraph  (c)(2). 

*  d.  By  revising  newly  redesignated 
paragraph  (c)(4). 

*  e.  By  revising  newly  redesignated 
paragraph  (c)(5)  introductory  text. 

*  f.  By  revising  paragraphs  (d)(1  )(i)(C), 
(d)(1)(ii),(d)(2)(ii),  and  (d)(3). 

The  revisions  and  addition  read  as 
follows: 

§600,116-12  Special  procedures  related  to 
electric  vehicles  and  hybrid  electric 
vehicles, 

***** 

(c)*  *  * 

(1)  To  determine  CREE  values  to 
demonstrate  compliance  with  GHG 
standards,  calculate  composite  values 
representing  combined  operation  during 
charge-  depleti  ngand  charge  -sustain  i  ng 
operation  using  the  following  utility 
factors  except  as  specified  in  this 
paragraph  (c): 

***** 

(2)  Determine  fuel  economy  values  to 
demonstrate  compliance  with  CAFE 
standards  as  follows: 

(i)  For  vehicles  that  are  not  dual 
fueled  automobiles,  determine  fuel 
economy  using  the  utility  factors 
described  in  paragraph  (c)(1)  of  this 
section.  Do  not  use  the  petroleum  - 
equivalence  factors  described  in  10  CFR 
474.3. 

(ii)  Except  as  described  in  paragraph 
(c)(2)(iii)  of  this  section,  determine  fuel 
economy  for  dual  fueled  automobiles 
from  the  following  equation,  separately 
for  city  and  highway  driving: 


MPGe  cafe 


1 


0.5  i 
MPG 


0.5 

MPG 


Where: 

MPGgas  =  The  miles  per  gallon  measured 
while  operating  on  gasoline  during 
charge-sustainingoperation  as 


determined  using  the  procedures  of  SAE 
J1711. 

MPGeekc  =  The  miles  per  gallon  equivalent 
measured  while  operating  on  electricity. 
Calculate  this  value  by  dividing  the 
equivalent  al I -electricrange  determined 


from  the  equation  in  §86.1866- 
12(b)(2)(H)  by  the  corresponding 
measured  Watt- hoursof  energy 
consumed;  apply  the  appropriate 
petroleum-equivalencefactor  from  10 
CFR  474.3  to  convert  Watt-hoursto 
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gallons  equivalent.  Note  that  if  vehicles 
use  no  gasoline  during  charge-depleting 
operation,  MPGeeiec  is  the  same  as  the 


charge- depletingfuel  economy  specified 
in  SAE  J171 1 . 

(iii)  For  2016  and  later  model  year 
dual  fueled  automobiles,  you  may 


determine  fuel  economy  based  on  the 
following  equation,  separately  for  city 
and  highway  driving: 


^^CAFE 


_ 1 _ 

(  UF  (1  -UF)^ 
KMPGekc  +  MPGe&as } 


Where: 

UF  =  The  appropriate  utility  factor  for  city 
or  highway  driving  as  described  in 
paragraph  (c)(1)  of  this  section. 

*  *  *  *  * 

(4)  You  may  calculate  performance 
values  under  paragraphs  (c)(1)  through 
(3)  of  this  section  by  combining  phases 
during  FTP  testing.  For  example,  you 
may  treat  the  first  7.45  miles  as  a  single 
phase  by  adding  the  individual  utility 
factors  for  that  portion  of  driving  and 
assigning  emission  levels  to  the 
combined  phase.  Do  this  consistently 
throughout  a  test  run. 

(5)  Instead  of  the  utility  factors 
specified  in  paragraphs  (c)(1)  through 
(3)  of  this  section,  calculate  utility 
factors  using  the  following  equation  for 
vehicles  whose  maximum  speed  is  less 
than  the  maximum  speed  specified  in 
the  driving  schedule,  where  the 
vehicle’s  maximum  speed  is 
determined,  to  the  nearest  0.1  mph, 
from  observing  the  highest  speed  over 
the  first  duty  cycle  (FTP,  FIFET,  etc.): 

*  *  *  *  * 

(d)  *  *  * 

(-1)*  *  * 

(0*  *  * 

(C)  Determine  braking  power  in 
kilowatts  using  the  following  equation. 
Note  that  during  braking  events,  Pbmke, 

P accei }  and  P roadioad  will  all  be  negative 
(/.e.,  resistive)  forces  on  the  vehicle. 

Pbrake  —  P accei  ¥  P roadload 

Where: 

Paccei  =  the  value  determined  in  paragraph 
(d)(1  )(i)(B)  of  th  is  section; 

P roadioad  =  the  value  determined  in  paragraph 
(d)(1  )(i)(A)  of  this  section;  and 
Pb rake  =  0  if  Paccd  is  greater  than  or  equal  to 

P roadioad  ■ 

(ii)  The  total  maximum  braking 
energy  (Ebmke)  that  could  theoretically  be 
recovered  is  equal  to  the  absolute  value 
of  the  sum  of  all  the  values  of  Pbrake 
determined  in  paragraph  (d)(1)(i)(C)  of 
this  section,  divided  by  36000  (to 
convert  10  Hz  data  to  hours)  and 
rounded  to  the  nearest  0.01  kilowatt- 
hours. 

(2)*  *  * 

(ii)  At  each  sampling  point  where 
current  is  flowing  into  the  battery, 


calculate  the  energy  flowing  into  the 
battery,  in  Watt -hours, as  follows: 


Where: 


I  • V 

f?  —  t  nominal 

t_  36,000 


Et  =  the  energy  flowing  into  the  battery,  in 
Watt -hours, at  time  t  in  the  test; 
lt  =  the  electrical  current,  in  Amps,  at  time 
t  in  the  test;  and 

\4ommai  =  the  nominal  voltage  of  the  hybrid 
battery  system  determined  according  to 
paragraph  (d)(4)  of  this  section. 
***** 


(3)  The  percent  of  braking  energy 
recovered  by  a  hybrid  system  relative  to 
the  total  available  energy  is  determined 
by  the  following  equation,  rounded  to 
the  nearest  one  percent: 

Energy  Recovered  %  =  -100 

^brake 

Where: 

Emc  =  The  actual  total  energy  recovered,  in 
kilowatt- hours, as  determined  in 
paragraph  (d)(2)  of  this  section;  and 
Pbrake  =  The  theoretical  maximum  amount  of 
energy,  in  kilowatt- hours, that  could  be 
recovered  by  a  hybrid  electric  vehicle 
over  the  FTP  test  cycle,  as  determined  in 
paragraph  (d)(1)  of  this  section. 
***** 


Subpart  C — Procedures  for  Calculating 
Fuel  Economy  and  Carbon-Related 
Exhaust  Emission  Values 

*  101.  Section  600.208-12  is  amended 
by  revising  paragraph  (a)(2)(iii)  to  read 
as  follows: 

§600.208-12  Calculation  of  FTP-based 
and  HFET-based  fuel  economy,  C02 
emissions,  and  carbon-related  exhaust 
emissions  fora  model  type. 

(a) *  *  * 

(2)  *  *  * 

(iii)  Ail  subconfigurations  within  the 
new  base  level  are  represented  by  test 
data  in  accordance  with 
§600.01 0(c)(  1)(iii), 
***** 


*  102.  Section  600.210-12  is  amended 
by  revising  paragraph  (c)(2)(iv)(C)  to 
read  as  follows: 

§600.210-12  Calculation  of  fuel  economy 
and  C02  emission  values  for  labeling. 

***** 

(c)  *  *  * 

(2)  *  *  * 

(iv)  *  *  * 

(C)  Calculate  a  composite  city  C02 
emission  rate  and  a  composite  highway 
C02  emission  rate  by  combining  the 
separate  results  for  battery  and  engine 
operation  using  the  procedures 
described  in  §600.1 16.  Use  these  values 
to  calculate  the  vehicle’s  combined  C02 
emissions  as  described  in  paragraph 
(c)(2)(i)  of  this  section. 
***** 


Subpart  D — Fuel  Economy  Labeling 

*  103.  Section  600.31 1-12  is  amended 
by  revising  paragraph  (g)  to  read  as 
follows: 

§600.31 1-1 2  Determination  of  values  for 
fuel  economy  labels. 

***** 

(g)  Smog  rating.  Establish  a  rating  for 
exhaust  emissions  other  than  C02  based 
on  the  applicable  emission  standards  for 
the  appropriate  model  year  as  shown  in 
Tables  1  through  3  of  this  section. 

Unless  specified  otherwise,  use  the 
California  emission  standards  to  select 
the  smog  rating  only  for  vehicles  not 
certified  to  any  EPA  standards.  For 
independent  Commercial  importers  that 
import  vehicles  not  subject  to  Tier  2  or 
Tier  3  emission  standards,  the  vehicle’s 
smog  rating  is  1.  Similarly,  if  a 
manufacturer  certifies  vehicles  to 
emission  standards  that  are  less 
stringent  than  all  the  identified 
standards  for  any  reason,  the  vehicle’s 
smog  rating  is  1 .  If  EPA  or  California 
emission  standards  change  in  the  future, 
we  may  revise  the  emission  levels 
corresponding  to  each  rating  for  future 
model  years  as  appropriate  to  reflect  the 
changed  standards,  if  this  occurs,  we 
would  publish  the  revised  ratings  as 
described  in  §600.302-1 2(k),  allowing 
sufficient  lead  time  to  make  the 
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changes;  we  would  also  expect  to  initiate  a  rulemaking  to  update  the  smog 

rating  in  the  regulation. 


Table  1  of  §600.311-12— Criteria  for  Establishing  Smog  Rating  for  Model  Year  2025  and  Later 


Rating 

U.S.  EPA  Tier  3  emission 
standard 

California  Air  Resources  Board 
LEV  EM  emission  standard 

1  . 

Bin  160  . 

LEV  160. 

2  . 

Bin  125  . 

ULEV125. 

4  . 

Bin  70  . 

ULEV70. 

5  . 

Bin  50  . 

ULEV50. 

6  . 

Bin  30  . 

SULEV30. 

7  . 

Bin  20  . 

SULEV20. 

10  . 

Bin  0  . 

ZEV. 

Table  2  of  §600.311-12— Criteria  for  Establishing  Smog  Rating  for  Model  Years  2018-2024 


Rating 

U.S.  EPA  Tier  3  emission 
standard 

U.S  EPA  Tier  2  emission 
standard 

California  Air  Resources  Board 
LEV  EM  emission  standard 

1  . 

Bin  160  . 

Bin  5  through  Bin  8  . 

LEV  160. 

3  . 

Bin  125,  Bin  110  . 

Bin  4  . 

ULEV125. 

5  . 

Bin  85,  Bin  70  . 

Bin  3  . 

ULEV70. 

6  . 

Bin  50  . 

ULEV50. 

7  . 

Bin  30  . 

Bin  2  . 

SULEV30. 

8  . 

Bin  20  . 

SULEV20. 

10  . 

Bin  0  . 

Bin  1  . 

ZEV. 

Table  3  of  §600.311-12— Criteria  for  Establishing  Smog  Rating  Through  Model  Year  2017 


Rating 

U.S.  EPA  Tier  2  emission 
standard 

U.S.  EPA  Tier  3  emission 
standard 

California  Air  Resources  Board 
LEV  N  emission  standard 

California  Air  Resources  Board 
LEV  EM  emission  standard 

1  . 

ULEV  &  LEV  ii  large  trucks. 

2  . 

Bin  8  . 

SULEV  N  large  trucks. 

3  . 

Bin  7. 

4  . 

Bin  6  . 

LEV  N,  option  1. 

5  . 

Bin  5  . 

Bin  160  . 

LEV  ii  . 

LEVI  60. 

6  . 

Bin  4  . 

Bin  125,  Bin  110  . 

ULEV  II  . 

ULEV125. 

7  . 

Bin  3  . 

Bin  85,  Bin  70,  Bin  50  . 

ULEV70,  ULEV50. 

8  . 

Bin  2 1  . 

Bin  30  . 

SULEV  N  . 

SULEV30. 

9  . 

Bin  20  . 

PZEV  . 

SULEV20,  PZEV. 

10  . 

Bin  1  . 

Bin  0  . 

ZEV  . 

ZEV. 

1  Vehicles  qualify  with  a  rating  of  9  instead  of  8  if  they  are  certified  to  the  EPA  Tier  2,  Bin  2  standards,  and  they  are  sold  nationwide  in  a  con¬ 
figuration  that  is  certified  in  California  to  the  PZEV  or  SULEV20  standards. 


*  *  *  *  * 

Subpart  F — Procedures  for 
Determining  Manufacturer’s  Average 
Fuel  Economy  and  Manufacturer’s 
Average  Carbon -Related  Exhaust 
Emissions 

*  104.  Section  600.510-12  is  amended 
as  follows: 

*  a.  By  revising  the  entry  for  “MPG  =” 

in  paragraph  (c)(1)(ii)  after  the  equation. 

*  b.  By  revising  paragraphs(c)(2)(vi) 
introductory  text,  (c)(2)(vii)(A) 
introductory  text,  and  (h). 

The  revisions  read  as  follows: 

§600.51 0-1 2  Calculation  of  average  fuel 
economy  and  average  carbon-related 
exhaust  emissions. 

***** 

(c)*  *  * 

(1)  *  *  * 

(ii)*  *  * 


MPG  =  the  average  fuel  economy  for 
a  category  of  vehicles  determined 
according  to  paragraph  (h)  of  this 
section; 

***** 

(c)  *  *  * 

(2)  * 

(vi)  For  natural  gas  dual  fuel  model 
types,  for  model  years  1993  through 
2016,  the  harmonic  average  of  the 
following  two  terms;  the  result  rounded 
to  the  nearest  0.1  mpg: 
***** 

(vii) (A)  For  natural  gas  dual  fuel 
model  types,  for  model  years  after  2016, 
the  combined  model  type  fuel  economy 
determined  according  to  the  following 
formula  and  rounded  to  the  nearest  0.1 
mpg: 

***** 

(h)  The  increase  in  average  fuel 
economy  determined  in  paragraph  (c)  of 
this  section  attributable  to  dual  fueled 


automobiles  is  subject  to  a  maximum 
value  that  applies  separately  to  each 
category  of  automobile  specified  in 
paragraph  (a)(1 )  of  this  section.  The 
increase  in  average  fuel  economy 
attributable  to  vehicles  fueled  by 
electricity  or,  for  model  years  2016  and 
later,  by  compressed  natural  gas,  is  not 
subject  to  a  maximum  value.  The 
following  maximum  values  apply  under 
this  paragraph  (h): 


Model  year 

Maximum 

increase 

(mpg) 

1993-2014  . 

1.2 

2015  . 

1.0 

2016  . 

0.8 

2017  . 

0.6 

2018  . 

0.4 

2019  . 

0.2 

2020  and  later  . 

0.0 
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(1)  The  Administrator  shall  calculate 
the  increase  in  average  fuel  economy  to 
determine  if  the  maximum  increase 
provided  in  this  paragraph  (h)  has  been 
reached.  The  Administrator  shall 
calculate  the  increase  in  average  fuel 
economy  for  each  category  of 
automobiles  specified  in  paragraph 

(a)(1)  of  this  section  by  subtracting  the 
average  fuel  economy  values  calculated 
in  accordance  with  this  section, 
assuming  all  alcohol  dual  fueled 
automobiles  are  operated  exclusively  on 
gasoline  (or  diesel  fuel),  from  the 
average  fuel  economy  values 
determined  in  paragraph  (c)  of  this 
section.  The  difference  is  limited  to  the 
maximum  increase  specified  in  this 
paragraph  (h). 

(2)  [Reserved] 


PART  1033— CONTROL  OF  EMISSIONS 
FROM  LOCOMOTIVES 

*  1 05.  The  authority  citation  for  part 
1033  continues  to  read  as  follows: 

Authority;  42  U.S.C.  7401-7671  q. 

Subpart  A — Overview  and  Applicability 

*  106.  Section  1033.1  isamendedby 
revising  paragraph  (e)  to  read  as  follows: 

§1033.1  Applicability. 

*  *  *  *  * 

(e)  The  provisions  of  this  part  apply 
as  specified  for  locomotives 
manufactured  or  remanufactured  on  or 
after  July  7,  2008.  See  §1033.102  to 
determine  whether  the  standards  of  this 
part  or  the  standards  specified  in 
Appendix  I  of  this  part  apply  for  model 
years  2008  through  2012.  For  example, 
for  a  locomotive  that  was  originally 
manufactured  in  2007  and 
remanufactured  on  April  10,  2014,  the 
provisions  of  this  part  begin  to  apply  on 
April  10,2014. 

*  107.  Section  1033.30  is  revised  to  read 
as  follows: 

§1033.30  Submission  of  information. 

Unless  we  specify  otherwise,  send  all 
reports  and  requests  for  approval  to  the 
Designated  Compliance  Officer  (see 
§1033.901).  See  §1033.925  for 
additional  reporting  and  recordkeeping 
provisions. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

*  108.  Section  1033.101  isamendedby 
revising  paragraphs  (f)(1  )(ii),  (f)(2)(i)  and 
(iii),  and  (i)  to  read  as  follows: 

§1033.101  Exhaust  emission  standards. 

*  *  *  *  * 

(0*  *  * 


(1)*  *  * 

(ii)  Gaseous- fueled  locomotives: 
Nonmethane-  nonet  haneemissio  ns 
(NMNEHC).  This  includes  dual-fueland 
flexible- fuel  locomotives  that  use  a 
combination  of  a  gaseous  fuel  and  a 
nongaseous  fuel. 

***** 

(2)*  *  * 

(i)  Certify  your  Tier  4  and  later  diesel  - 
fueled  locomotives  for  operation  with 
only  Ultra  Low  Sulfur  Diesel  (ULSD) 
fuel.  Use  ULSD  as  the  test  fuel  for  these 
locomotives.  You  may  alternatively 
certify  Tier  4  and  later  locomotives 
using  Low  Sulfur  Diesel  Fuel  (LSD). 
***** 

(iii)  Certify  your  Tier  3  and  earlier 
diesel -fueled locomotives  for  operation 
with  either  ULSD  fuel  or  LSD  fuel  if 
they  do  not  include  sulfur-sensitive 
technology  or  if  you  demonstrate 
compliance  using  an  LSD  test  fuel 
(including  commercial  LSD  fuel). 
***** 

(i)  Alternate  CO  standards . 

M  an  u  fact  u  rers/  reman  u  factu  rers  may 
certify  locomotives  to  an  alternate  CO 
emission  standard  of  10.0  g/bhp-hr 
instead  of  the  otherwise  appl  icable  CO 
standard  if  they  also  certify  those 
locomotives  to  alternate  PM  standards 
as  follows: 

(1)  The  alternate  PM  standard  for  Tier 
0,  Tier  1,  and  Tier  2  locomotives  is  one- 
half  of  the  otherwise  applicable  PM 
standard.  For  example,  a  manufacturer 
certifying  Tier  2  switch  locomotives  to 
a  0.065  g/bhp-hrPM  standard  may 
certify  those  locomotives  to  the  alternate 
CO  standard  of  10.0  g/bhp-hr. 

(2)  The  alternate  PM  standard  for  Tier 
3  and  Tier  4  locomotives  is  0.01  g/bhp- 
hr. 

***** 

*  109.  Section  1033.102  is  revised  to 
read  as  follows: 

§1033.102  Transition  to  the  standards 
specified  in  this  subpart. 

(a)  The  Tier  0  and  Tier  1  standards  of 
§1033.101  apply  for  new  locomotives 
beginning  January  1,2010,  except  as 
specified  in  §1033.1 50(a).  The  Tier  0 
and  Tier  1  standards  specified  in 
Appendix  I  of  this  part  apply  for  earlier 
model  years. 

(b)  Except  as  specified  in 

§1033. 150(a),  the  Tier  2  standards  of 
§1033.101  apply  for  new  locomotives 
beginning  January  1,  2013.  The  Tier  2 
standardsspecified  in  Appendix  1  of 
this  part  apply  for  earlier  model  years. 

(c)  The  Tier  3  and  Tier  4  standards  of 
§1033.101  apply  for  the  model  years 
specified  in  that  section. 

*  110.  Section  1033.120  isamended  by 
revising  paragraph  (b)  to  read  as  follows: 


§1033.120  Emission-related  warranty 
requirements. 

***** 

(b)  Warranty  period.  Except  as 
specified  in  this  paragraph,  the 
minimum  warranty  period  is  one-third 
of  the  useful  life.  Your  emission -related 
warranty  must  be  valid  for  at  least  as 
long  as  the  minimum  warranty  periods 
listed  in  this  paragraph  (b)  in  MW-hrsof 
operation  (or  miles  for  Tier  0 
locomotives  not  equipped  with  MW- hr 
meters)  and  years,  whichever  comes 
first.  You  may  offer  an  emission -related 
warranty  more  generous  than  we 
require.  The  emission  -relatedwarranty 
for  the  locomotive  may  not  be  shorter 
than  any  basic  mechanical  warranty  you 
provide  without  charge  for  the 
locomotive.  Similarly,  the  emission - 
related  warranty  for  any  component 
may  not  be  shorter  than  any  warranty 
you  provide  without  charge  for  that 
component.  This  means  that  your 
warranty  may  not  treat  emission -related 
and  nonemission  -  re  fated  defects 
differently  for  any  component.  If  you 
provide  an  extended  warranty  to 
individual  owners  for  any  components 
covered  in  paragraph  (c)  of  this  section 
for  an  additional  charge,  your  emission - 
related  warranty  must  cover  those 
components  for  those  owners  to  the 
same  degree.  If  the  locomotive  does  not 
record  MW-hrs,we  base  the  warranty 
periods  in  this  paragraph  (b)  only  on 
years.  The  warranty  period  begins  when 
the  locomotive  is  placed  into  service,  or 
back  into  service  after  remanufacture. 
***** 

*  111. Section  1033.135  isamended  by 
revising  paragraph  (b)(3)  to  read  as 
follows: 

§1033.135  Labeling. 

***** 

(b)*  *  * 

(3)  Label  diesel -fueled locomotives 
near  the  fuel  inlet  to  identify  the 
allowable  fuels,  consistent  with 
§1033.101.  For  example,  Tier  4 
locomotives  with  sulfur-sensitive 
technology  (or  that  otherwise  require 
ULSD  for  compliance) should  be  labeled 
“ULTRA  LOW  SULFUR  DIESEL  FUEL 
ONLY”.  You  do  not  need  to  label  Tier 

3  and  earlier  locomotives  certified  for 
use  with  both  LSD  and  ULSD. 
***** 

*  112.  Section  1033.150  isamended  by 
revising  paragraphs  (a)(4)(H)  and  (g) 
introductory  text  to  read  as  follows: 

§1033.150  Interim  provisions. 

***** 

(a)*  *  * 

(4)  *  *  * 

(ii)  Calculate  all  costs  in  current 
dollars  (for  the  month  prior  to  the  date 
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you  submit  your  application).  Calculate 
fuel  costs  based  on  a  fuel  price  adjusted 
by  the  Association  of  American 
Railroads5  monthly  railroad  fuel  price 
index  (P),  which  is  available  at  https:// 
www.aar.  org/da ta  -  cen  ter/rai I  -  cost  - 
indexes .  (Use  values  indexed  to  a  price 
of  100.0  for  July  15,  1990.)  Calculate  a 
new  fuel  price  using  the  following 
equation: 

Fuel  Price  =  ($2.76  per  gallon)  *  (p / 
539.8) 

*  *  *  *  * 

(g)  Optional  interim  Tier  4 
compliance  provisions  for  NOx 
emissions.  For  model  years  2015 
through  2022,  manufacturers  may 
choose  to  certify  some  or  all  of  their  Tier 
4  line- haul  engine  families  according  to 
the  optional  compliance  provisions  of 
this  paragraph  (g).  The  following 
provisions  apply  to  all  locomotives  in 
those  families: 

*  *  *  *  * 

SubpartC — Certifying  Engine  Families 

*  11 3.  Section  1033.201  isamendedby 
revising  paragraphs  (a)  and  (g)  to  read  as 
follows: 

§1033.201  General  requirements  for 
obtaining  a  certificate  of  conformity. 

*  *  *  *  * 

(a)  You  must  send  us  a  separate 
application  for  a  certificate  of 
conformity  for  each  engine  family.  A 
certificate  of  conformity  is  valid  for  new 
production  from  the  indicated  effective 
date,  until  the  end  of  the  model  year  for 
which  it  is  issued,  which  may  not 
extend  beyond  December  31  of  that 
year.  No  certificate  will  be  issued  after 
December  31  of  the  model  year.  You 
may  amend  your  application  for 
certification  after  the  end  of  the  model 
year  in  certain  circumstances  as 
described  in  §§1033.220  and  1033.225. 
You  must  renew  your  certification 
annually  for  any  locomotives  you 
continue  to  produce. 

*  *  *  *  * 

(g)  We  may  require  you  to  deliver 
your  test  locomotives  (including  test 
engines,  as  applicable)  to  a  facility  we 
designate  for  our  testing  (see 
§1 033.235(c)).  Alternatively,  you  may 
choose  to  deliver  another  engine/ 
locomotive  that  is  identical  in  all 
material  respects  to  the  test  locomotive, 
or  another  engine/locomotive  that  we 
determine  can  appropriately  serve  as  an 
emission -datalocomotive  for  the  engine 
family. 

*  *  *  *  * 

*  114.  Section  1033.225  is  amended  by 
revising  the  section  heading  and  adding 


paragraphs  (b)(4)  and  (g)  to  read  as 
fol  lows: 

§1033.225  Amending  applications  for 
certification. 

*  *  *  *  * 

(b)  *  *  * 

(4)  Include  any  other  information 
needed  to  make  your  application  correct 
and  complete. 

*  *  *  *  * 

(g)  You  may  produce  engines  as 
described  in  your  amended  application 
for  certification  and  consider  those 
engines  to  be  in  a  certified  configuration 
if  we  approve  a  new  or  modified  engine 
configuration  during  the  model  year 
under  paragraph  (d)  of  this  section. 
Similarly,  you  may  modify  in-use 
engines  as  described  in  your  amended 
application  for  certification  and 
consider  those  engines  to  be  in  a 
certified  configuration  if  we  approve  a 
new  or  modified  engine  configuration  at 
any  time  under  paragraph  (d)  of  this 
section.  Modifying  a  new  or  in-use 
engine  to  be  in  a  certified  configuration 
does  not  violate  the  tampering 
prohibition  of  40  CFR  1068.101(b)(1),  as 
long  as  this  does  not  involve  changing 
to  a  certified  configuration  with  a  higher 
family  emission  limit. 

*  115.  Section  1033.235  is  amended  by 
revising  paragraphs  (b),  (c)  introductory 
text,  (c)(4),  and  (d)(1)  to  read  as  follows: 

§1033.235  Emission  testing  required  for 
certification. 

***** 

(b)  Test  your  emission -data 
locomotives  using  the  procedures  and 
equipment  specified  in  subpart  F  of  this 
part.  1  n  the  case  of  dual  -  fuel 
locomotives,  measure  emissions  when 
operating  with  each  type  of  fuel  for 
which  you  intend  to  certify  the 
locomotive,  in  the  case  of  flexible-fuel 
locomotives,  measure  emissions  when 
operating  with  the  fuel  mixture  that  best 
represents  in-useoperation  or  is  most 
likely  to  have  the  highest  NOx 
emissions,  though  you  may  ask  us 
instead  to  perform  tests  with  both  fuels 
separately  if  you  can  show  that 
intermediate  mixtures  are  not  likely  to 
occur  in  use. 

(c)  We  may  perform  confirmatory 
testing  by  measuring  emissions  from 
any  of  your  emission -data locomotives 
or  other  locomotives  from  the  engine 
family. 

***** 

(4)  Before  we  test  one  of  your 
locomotives,  we  may  calibrate  it  within 
normal  production  tolerances  for 
anything  we  do  not  consider  an 
adjustable  parameter.  For  example,  this 
would  apply  for  a  parameter  that  is 
subject  to  production  variability  because 


it  is  adjustable  during  production,  but  is 
not  considered  an  adjustable  parameter 
(as  defined  in  §1033.901)  because  it  is 
permanently  sealed. 

(d)  *  *  * 

(1 )  The  engine  family  from  the 
previous  model  year  differs  from  the 
current  engine  family  only  with  respect 
to  model  year,  items  identified  in 
§1033.225(a),  or  other  factors  not 
related  to  emissions.  We  may  waive  this 
criterion  for  differences  we  determine 
not  to  be  relevant. 
***** 

*  116.  Section  1033.245  is  amended  by 
revising  the  introductory  text  and 
paragraph  (b)  introductory  text  and 
adding  paragraphs  (b)(3)  through  (5)  to 
read  as  follows: 

§1033.245  Deterioration  factors. 

Establish  deterioration  factors  for  each 
pollutant  to  determine  whether  your 
locomotives  will  meet  emission 
standards  for  each  pollutant  throughout 
the  useful  life,  as  described  in 
§1033.240.  Determine  deterioration 
factors  as  described  in  this  section, 
either  with  an  engineering  analysis, 
with  pre-existingtest  data,  or  with  new 
emission  measurements.  The 
deterioration  factors  are  intended  to 
reflect  the  deterioration  expected  to 
result  during  the  useful  life  of  a 
locomotive  maintained  as  specified  in 
§1033.125.  If  you  perform  durability 
testing,  the  maintenance  that  you  may 
perform  on  your  emission -data 
locomotive  is  limited  to  the 
maintenance  described  in  §1033.125. 
You  may  carry  across  a  deterioration 
factor  from  one  engine  family  to  another 
consistent  with  good  engineering 
judgment. 

***** 

(b)  Apply  deterioration  factors  as 
follows: 

***** 

(3)  Sawtooth  and  other  nonlinear 
deterioration  patterns.  The  deterioration 
factors  described  in  paragraphs  (b)(1) 
and  (2)  of  this  section  assume  that  the 
highest  useful  life  emissions  occur 
either  at  the  end  of  useful  life  or  at  the 
low-hourtest  point.  The  provisions  of 
this  paragraph  (b)(3)  apply  where  good 
engineering  judgment  indicates  that  the 
highest  emissions  over  the  useful  life 
will  occur  between  these  two  points. 

For  example,  emissions  may  increase 
with  service  accumulation  until  a 
certain  maintenancestep  is  performed, 
then  return  to  the  low-houremission 
levels  and  begin  increasing  again.  Base 
deterioration  factors  for  locomotives 
with  such  emission  patterns  on  the 
difference  between  (or  ratio  of)  the  point 
at  which  the  highest  emissions  occur 
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and  the  iow-hourtest  point.  Note  that 
this  applies  for  maintenance- related 
deterioration  only  where  we  allow  such 
critical  emission  -  relatedmaintenance. 

(4)  Dual-fueiand  flexible -fueiengines. 
in  the  case  of  dual-fueiand  flexible-fuel 
locomotives,  apply  deterioration  factors 
separately  for  each  fuel  type  by 
measuring  emissions  with  each  fuel 
type  at  each  test  point.  You  may 
accumulate  service  hours  on  a  single 
emission -dataengine  using  the  type  of 
fuel  or  the  fuel  mixture  expected  to  have 
the  highest  combustion  and  exhaust 
temperatures;  you  may  ask  us  to 
approve  a  different  fuel  mixture  if  you 
demonstrate  that  a  different  criterion  is 
more  appropriate. 

(5)  Deterioration  factor  for  crankcase 
emissions .  If  your  engine  vents 
crankcase  emissions  to  the  exhaust  or  to 
the  atmosphere,  you  must  account  for 
crankcase  emission  deterioration,  using 
good  engineering  judgment.  You  may 
use  separate  deterioration  factors  for 
crankcase  emissions  of  each  pollutant 
(either  multiplicative  or  additive)  or 
include  the  effects  in  combined 
deterioration  factors  that  include 
exhaust  and  crankcase  emissions 
together  for  each  pollutant. 
***** 

*  117.  Section  1033.250  is  amended  by 
revising  paragraphs  (b)(3)(iv)and  (c)  to 
read  as  follows: 

§1033.250  Reporting  and  recordkeeping. 

***** 

(b)  *  *  * 

(3)*  *  * 

(iv)  All  your  emission  tests  (valid  and 
invalid),  including  the  date  and  purpose 
of  each  test  and  documentation  of  test 
parameters  as  specified  in  part  40  CFR 
part  1065,  and  the  date  and  purpose  of 
each  test. 

***** 

(c)  Keep  required  data  from  emission 
tests  and  all  other  information  specified 
in  this  section  for  eight  years  after  we 
issue  your  certificate,  if  you  use  the 
same  emission  data  or  other  information 
for  a  later  model  year,  the  eight -year 
period  restarts  with  each  year  that  you 
continue  to  rely  on  the  information. 
***** 

*  1 1 8.  Section  1 033.255  is  amended  by 
revising  paragraphs  (c)(2),  (c)(4),  (d), 
and  (e)  to  read  as  follows: 

§1033.255  EPA  decisions. 

***** 

(c)  *  *  * 

(2)  Submit  false  or  incomplete 
information  (paragraph  (e)  of  this 
section  applies  if  this  is  fraudulent). 

This  includes  doing  anything  after 
submission  of  your  application  to 


render  any  of  the  submitted  information 
false  or  incomplete. 
***** 

(4)  Deny  us  from  completing 
authorized  activities  (see  40  CFR 
1068.20).  This  includes  a  failure  to 
provide  reaso  nab  I  e  assistance. 

***** 

(d)  We  may  void  the  certificate  of 
conformity  for  an  engine  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  as  required  under  this 
part  or  the  Act.  Note  that  these  are  also 
violations  of  40  CFR  1068.101(a)(2). 

(e)  We  may  void  your  certificate  if  we 
find  that  you  intentionally  submitted 
false  or  incomplete  information.  This 
includes  rendering  submitted 
information  false  or  incomplete  after 
submission. 

***** 

Subpart  D — Manufacturer  and 
Remanufacturer  Production  Line 
Testing  and  Audit  Programs 

*  119.  Section  1033.301  isamendedby 
revising  paragraph  (a)  to  read  as  follows: 

§1033.301  Applicability. 

***** 

(a)  The  requirements  of  §§1033.310, 
1033.315,  1033.320,  and  1033.330  apply 
only  to  manufacturers  of  freshly 
manufactured  locomotives  or 
locomotive  engines  (including  those 
used  for  repowering).  We  may  also 
apply  these  requirements  to 
remanufacturers  of  any  locomotives  for 
which  there  is  reason  to  believe 
production  problems  exist  that  could 
affect  emission  performance.  When  we 
make  a  determination  that  production 
problems  may  exist  that  could  affect 
emission  performance,  we  will  notify 
the  reman u fact urer(s).  The  requirements 
of  §§1033.310,  1033.315,  1033.320,  and 
1033.330  will  apply  as  specified  in  the 
notice. 

***** 

§1033.320  [Amended] 

*  120.  Section  1033.320  is  amended  by 
redesignating  paragraphs  (e)(6)  and 
(e)(7)  as  paragraphs  (e)(5)  and  (e)(6), 
respectively. 

Subpart  F — Test  Procedures 

*  121.  Section  1033.501  isamendedby 
revising  paragraph  (a)(3)  and  adding 
paragraphs  (a)(4),  (a)(5),  and  (j)  to  read 
as  follows: 

§1033.501  General  provisions. 

(a) *  *  * 

(3)  The  following  provisions  apply  for 
engine  mapping,  duty-cyclegeneration, 
and  cycle  validation  to  account  for  the 


fact  that  locomotive  operation  and 
locomotive  duty  cycles  are  based  on 
operator  demand  from  locomotive  notch 
settings,  not  on  target  values  for  engine 
speed  and  load: 

(i)  The  provisions  related  to  engine 
mapping,  duty-cyclegeneration,  and 
cycle  validation  in  40  CFR  1065.510, 
1065.512,  and  1065.514  do  not  apply  for 
testing  complete  locomotives. 

(ii)  The  provisions  related  to  engine 
mapping  and  duty-cyclegeneration  in 
40  CFR  1065.510  and  1065.512  are  not 
required  for  testing  with  an  engine 
dynamometer;  however,  the  cycle 
validation  criteria  of  40  CFR  1065.514 
apply  for  such  testing.  Demonstrate 
compliance  with  cycle  validation 
criteria  based  on  manufacturer -declared 
values  for  maximum  torque,  maximum 
power,  and  maximum  test  speed,  or 
determine  these  values  from  an  engine 
map  generated  according  to  40  CFR 
1065.510.  If  you  test  using  a  ramped - 
modal  cycle,  you  may  perform  cycle 
validation  over  all  the  test  intervals 
together. 

(4)  If  you  perform  discrete -mode 
testing  and  use  only  one  batch  fuel 
measurement  to  determine  your  mean 
raw  exhaust  flow  rate,  you  must  target 
a  constant  sample  flow  rate  over  the 
mode.  Verify  proportional  sampling  as 
described  in  40  CFR  1065.545  using  the 
mean  raw  exhaust  molar  flow  rate 
paired  with  each  recorded  sample  flow 
rate. 

(5)  if  you  perform  discrete -mode 
testing  by  grouping  the  modes  in  the 
same  manner  as  the  test  intervals  of  the 
ramped  modal  cycle  using  three 
different  dilution  settings  for  the  groups, 
asallowed  in  §1033.51 5(c)(5)(ii),  you 
may  verify  proportional  sampling  over 
each  group  instead  of  each  discrete 
mode. 

***** 

(j)  The  following  provisions  apply  for 
locomotives  using  aftertreatment 
technology  with  infrequent  regeneration 
events  that  may  occur  during  testing: 

(1)  Adjust  measured  emissions  to 
account  for  aftertreatment  technology 
with  infrequent  regeneration  as 
described  in  §1033.535. 

(2)  invalidatea  smoke  test  if  active 
regeneration  starts  to  occur  during  the 
test. 

*  122.  Section  1033.515  is  amended  by 
revising  paragraphs  (c)(2)(ii),  (c)(4),  and 
(c)(5)(ii)  to  read  as  follows: 

§1033.515  Discrete-mode  steady-state 
emission  tests  of  locomotives  and 
locomotive  engines. 

***** 

(c)  *  *  * 

(2)  *  *  * 
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(ii)  The  sample  period  is  300  seconds 
for  all  test  modes  except  mode  8.  The 
sample  period  for  test  mode  8  is  600 
seconds. 

*  *  *  *  * 

(4)  If  applicable,  begin  the  smoke  test 
at  the  start  of  the  test  mode  A.  Continue 
collecting  smoke  data  until  the 
completion  of  test  mode  8.  You  may 
perform  smoke  measurements 
independent  of  criteria  pollutant 
measurements  by  repeating  the  test  over 
the  duty  cycle.  If  you  choose  this 
option,  the  minimum  time- in-notchs 
3.0  minutes  for  duty  cycles  in  which 
only  smoke  is  measured.  Refer  to 
§1033.101  to  determine  applicability  of 
smoke  testing  and  §1033.525  for  details 
on  how  to  conduct  a  smoke  test. 

(5)  *  *  * 

(ii)  Group  the  modes  in  the  same 
manner  as  the  test  intervals  of  the 
ramped  modal  cycle  and  use  three 
different  dilution  settings  for  the  groups. 
Use  one  setting  for  both  idle  modes,  one 
for  dynamic  brake  through  Notch  5,  and 
one  for  Notch  6  through  Notch  8.  For 
each  group,  ensure  that  the  mode  with 
the  highest  exhaust  flow  (typically 
normal  idle,  Notch  5,  and  Notch  8) 
meets  the  criteria  for  minimum  dilution 
ratio  in  40  CFR  part  1065. 

*  *  *  *  * 

*  123.  Section  1033.520  is  revised  to 
read  as  follows: 

§1033.520  Alternative  ramped  modal 
cycles. 

(a)  Locomotive  testing  over  a  ramped 
modal  cycle  is  intended  to  improve 
measurement  accuracy  at  low  emission 
levels  by  allowing  the  use  of  batch 
sampling  of  PM  and  gaseous  emissions 
over  multiple  locomotive  notch  settings. 
Ramped  modal  cycles  combine  multiple 
test  modes  of  a  discrete- modesteady- 
state  into  a  single  sample  period.  Time 
in  notch  is  varied  to  be  proportional  to 
weighting  factors.  The  ramped  modal 
cycle  for  line- haul  locomotives  is  shown 
in  Table  1  to  this  section.  The  ramped 
modal  cycle  for  switch  locomotives  is 
shown  in  Table  2  to  this  section.  Both 
ramped  modal  cycles  consist  of  a  warm¬ 
up  followed  by  three  test  intervals  that 
are  each  weighted  in  a  manner  that 
maintains  the  duty -cycleweighting  of 
the  line- hauland  switch  locomotive 
duty  cycles  in  §1033.530.  You  may  use 
ramped  modal  cycle  testing  for  any 
locomotives  certified  under  this  part. 

(b)  Ramped  modal  testing  requires 
continuous  gaseous  analyzers  and  three 
separate  PM  filters  (one  for  each  test 


interval).  You  may  collect  a  single  batch 
sample  for  each  test  interval,  but  you 
must  also  measure  gaseous  emissions 
continuously  to  allow  calculation  of 
notch  caps  as  required  under 
§1033.101. 

(c)  You  may  operate  the  engine  in  any 
way  you  choose  to  warm  it  up.  Then 
follow  the  provisions  of  40  CFR  part 
1065,  subpart  F  for  general  pre-test 
procedures  (including  engine  and 
sampling  system  pre-conditioning). 

(d)  Begin  the  test  by  operating  the 
locomotive  over  the  pre-testportion  of 
the  cycle.  For  locomotives  not  equipped 
with  catalysts,  you  may  begin  the  test  as 
soon  as  the  engine  reaches  its  lowest 
idle  setting.  For  catalyst -equipped 
locomotives,  you  may  begin  the  test  in 
normal  idle  mode  if  the  engine  does  not 
reach  its  lowest  idle  setting  within  15 
minutes.  If  you  do  start  in  normal  idle, 
run  the  low  idle  mode  after  normal  idle, 
then  resume  the  specified  mode 
sequence  (without  repeating  the  normal 
idle  mode). 

(e)  Start  the  test  according  to  40  CFR 
1065.530. 

(1)  Each  test  interval  begins  when 
operator  demand  is  set  to  the  first 
operator  demand  setting  of  each  test 
interval  of  the  ramped  modal  cycle. 

Each  test  interval  ends  when  the  time  in 
mode  is  reached  for  the  last  mode  in  the 
test  interval. 

(2)  For  PM  emissions  (and  other  batch 
sampling),  the  sample  period  over 
which  emissions  for  the  test  interval  are 
averaged  generally  begins  within  10 
seconds  after  the  operator  demand  is 
changed  to  start  the  test  interval  and 
ends  within  5  seconds  of  the  sampling 
time  for  the  test  mode  is  reached  (see 
Table  1  to  this  section).  You  may  ask  to 
delay  the  start  of  the  sample  period  to 
account  for  sample  system  residence 
times  longer  than  10  seconds. 

(3)  Use  good  engineering  judgment 
when  transitioning  between  test 
intervals. 

(i)  You  should  come  as  close  as 
possible  to  simultaneously: 

(A)  Ending  batch  sampling  of  the 
previous  test  interval. 

(B)  Starting  batch  sampling  of  the  next 
test  interval. 

(C)  Changing  the  operator  demand  to 
the  notch  setting  for  the  first  mode  in 
the  next  test  interval. 

(ii)  Avoid  the  following: 

(A)  Overlapping  batch  sampling  of  the 
two  test  intervals. 

(B)  An  unnecessarily  long  delay 
before  starting  the  next  test  interval. 


(iii)  For  example,  the  following 
sequence  would  generally  be 
appropriate: 

(A)  End  batch  sampling  for  Interval  2 
after  304  seconds  in  Notch  5. 

(B)  Switch  the  operator  demand  to 
Notch  6  one  second  later. 

(C)  Begin  batch  sampling  for  Interval 
3  one  second  after  switching  to  Notch  6. 

(4)  If  applicable,  begin  the  smoke  test 
at  the  start  of  the  first  test  interval  of  the 
applicable  ramped  modal  cycle. 
Continue  collecting  smoke  data  until  the 
completion  of  final  test  interval.  You 
may  perform  smoke  measurements 
independent  of  criteria  pollutant 
measu remen ts  by  rerunning  the  test 
over  the  duty  cycle.  If  you  choose  this 
option,  the  minimum  time-  in  -  notchs 
3.0  minutes  for  duty  cycles  in  which 
only  smoke  is  measured.  Refer  to 
§1033.101  to  determine  applicability  of 
the  smoke  standards  and  §1033.525  for 
details  on  how  to  conduct  a  smoke  test. 

(5)  Proceed  through  each  test  interval 
of  the  applicable  ramped  modal  cycle  in 
the  order  specified  until  the  test  is 
completed. 

(6)  If  you  must  void  a  test  interval, 
you  may  repeat  it.  To  do  so,  begin  with 
a  warm  engine  operating  at  the  notch 
setting  for  the  last  mode  in  the  previous 
test  interval.  You  do  not  need  to  repeat 
later  test  intervals  if  they  were  valid. 
(Note:  You  must  report  test  results  for 
all  voided  tests  and  test  intervals.) 

(7)  Following  the  completion  of  the 
third  test  interval  of  the  applicable 
ramped  modal  cycle,  conduct  the  post¬ 
test  sampling  procedures  specified  in  40 
CFR  1065.530. 

(f)  Calculate  your  cycle- weighted 
brake-specificemission  rates  as  follows: 

(1)  For  each  test  interval  j: 

(1)  Calculate  emission  rates  (Ey)  for 
each  pollutant  i  as  the  total  mass 
emissions  divided  by  the  total  time  in 
the  test  interval. 

(ii)  Calculate  average  power  (Pj)  as  the 
total  work  divided  by  the  total  time  in 
the  test  interval. 

(2)  For  each  pollutant,  calculate  your 
cycle- weightedbrake-specificemission 
rate  using  the  following  equation,  where 
Wj  is  the  weighting  factor  for  test 
interval  j: 


Al+W2 


^■2  +  W3 


wl-Pl+w2-P2  +  w3-P} 

(g)  The  following  tables  define 
applicable  ramped  modal  cycles  for 
line- hauland  switch  locomotives: 
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Table  1  to  §1033.520— Line- haul  Locomotive  Ramped  Modal  Cycle 


RMC  test  interval 

Weighting 

factor 

RMC  mode 

Time  in  mode 
(seconds) 

Notch  setting 

Pre-testidle  . 

NA 

NA 

600  to  900 

Lowest  idle  setting.1 

Interval  1  (idle  test)  . 

0.380 

A 

600 

Low  idle.2 

B 

600 

Normal  idle. 

interval  Transition 


interval  2  . 

0.389 

C 

1000 

Dynamic  Brake.3 

1 

520 

Notch  1. 

2 

520 

Notch  2. 

3 

416 

Notch  3. 

4 

352 

Notch  4. 

5 

304 

Notch  5. 

interval  Transition 


interval  3  . 

0.231 

6 

144 

Notch  6. 

7 

111 

Notch  7. 

8 

600 

Notch  8. 

1  See  paragraph  (d)  of  this  section  for  alternate  pre-testprovisions. 

2  Operate  at  normal  idle  for  modes  A  and  B  if  not  equipped  with  multiple  idle  settings. 

3  Operate  at  normal  idle  if  not  equipped  with  a  dynamic  brake. 


Table  2  to  §1033.520— Switch  Locomotive  Ramped  Modal  Cycle 


RMC  test  interval 

Weighting 

factor 

RMC  mode 

Time  in  mode 
(seconds) 

Notch  setting 

Pre-testidle  . 

NA 

NA 

600  to  900 

Lowest  idle  setting.1 

interval  1  (idle  test)  . 

0.598 

A 

600 

Low  idle.2 

B 

600 

Normal  idle. 

interval  Transition 


interval  2  . 

0.377 

1 

868 

Notch  1. 

2 

861 

Notch  2. 

3 

406 

Notch  3. 

4 

252 

Notch  4. 

5 

252 

Notch  5. 

interval  Transition 


interval  3  . 

0.025 

6 

1080 

Notch  6. 

7 

144 

Notch  7. 

8 

576 

Notch  8. 

1  See  paragraph  (d)  of  this  section  for  alternate  pre-testprovisions. 

2  Operate  at  normal  idle  for  modes  A  and  B  if  not  equipped  with  multiple  idle  settings. 


*  124.  Section  1033.535  is  revised  to 
read  as  follows: 

§1033.535  Adjusting  emission  levels  to 
account  for  infrequently  regenerating 
aftertreatment  devices. 

For  locomotives  using  aftertreatment 
technology  with  infrequent  regeneration 
events  that  may  occur  during  testing, 
take  one  of  the  fol  low  i  ng  approaches  to 
account  for  the  emission  impact  of 
regeneration: 

(a)  You  may  use  the  calculation 
methodology  described  in  40  CFR 
1065.680  to  adjust  measured  emission 
results.  Do  this  by  developing  an 
upward  adjustment  factor  and  a 
downward  adjustment  factor  for  each 
pollutant  based  on  measured  emission 


data  and  observed  regeneration 
frequency  as  follows: 

(1)  Adjustment  factors  should 
generally  apply  to  an  entire  engine 
family,  but  you  may  develop  separate 
adjustment  factors  for  different 
configurations  within  an  engine  family. 
Use  the  adjustment  factors  from  this 
section  for  all  testing  for  the  engine 
family. 

(2)  You  may  use  carryover  or  carry - 
across  data  to  establish  adjustment 
factors  for  an  engine  family  as  described 
in  §1033.235,  consistent  with  good 
engineering  judgment. 

(3)  Determine  the  frequency  of 
regeneration,  F,  as  described  in  40  CFR 
1065.680  from  in-useoperating  data  or 
from  running  repetitive  tests  in  a 
laboratory.  If  the  engine  is  designed  for 


regeneration  at  fixed  time  intervals,  you 
may  apply  good  engineering  judgment 
to  determine  F  based  on  those  design 
parameters. 

(4)  Identify  the  value  of  F  in  each 
application  for  the  certification  for 
which  it  applies. 

(5)  Apply  the  provisions  for  ramped - 
modal  testing  based  on  measurements 
for  each  test  interval  rather  than  the 
whole  ramped -modal test. 

(b)  You  may  ask  us  to  approve  an 
alternate  methodology  to  account  for 
regeneration  events.  We  will  generally 
limit  approval  to  cases  where  your 
engines  use  aftertreatment  technology 
with  extremely  infrequent  regeneration 
and  you  are  unable  to  apply  the 
provisions  of  this  section. 
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(c)  You  may  choose  to  make  no 
adjustments  to  measured  emission 
results  if  you  determine  that 
regeneration  does  not  significantly  affect 
emission  levels  for  an  engine  family  (or 
configuration)  or  if  it  is  not  practical  to 
identify  when  regeneration  occurs.  If 
you  choose  not  to  make  adjustments 
under  paragraph  (a)  or  (b)  of  this 
section,  your  locomotives  must  meet 
emission  standards  for  all  testing, 
without  regard  to  regeneration. 

Subpart  G — Special  Compliance 
Provisions 

*  125.  Section  1033.601  isamendedby 
adding  paragraph  (f)  to  read  as  follows: 

§1033.601  General  compliance  provisions. 

*  *  *  *  * 

(f)  Multi  -fuellocomotives.  Subpart  C 
of  this  part  describes  how  to  test  and 
certify  dual-fueland  flexible- fuel 
locomotives.  Some  multi -fuel 
locomotives  may  not  fit  either  of  those 
defined  terms.  For  such  locomotives,  we 
will  determine  whether  it  is  most 
appropriate  to  treat  them  as  single- fuel 
locomotives,  dual -fuel locomotives,  or 
flexible- fuel  locomotives  based  on  the 
range  of  possible  and  expected  fuel 
mixtures.  For  example,  a  locomotive 
might  burn  natural  gas  but  initiate 
combustion  with  a  pilot  injection  of 
diesel  fuel.  If  the  locomotive  is  designed 
to  operate  with  a  single  fueling 
algorithm  (/.e.,  fueling  rates  are  fixed  at 
a  given  engine  speed  and  load 
condition),  we  would  generally  treat  it 
as  a  single -fuel  locomotive,  In  this 
context,  the  combination  of  diesel  fuel 
and  natural  gas  would  be  its  own  fuel 
type,  if  the  locomotive  is  designed  to 
also  operate  on  diesel  fuel  alone,  we 
would  generally  treat  it  as  a  dual -fuel 
locomotive,  if  the  locomotive  is 
designed  to  operate  on  varying  mixtures 
of  the  two  fuels,  we  would  generally 
treat  it  as  a  flexible- fuel  locomotive.  To 
the  extent  that  requirements  vary  for  the 
different  fuels  or  fuel  mixtures,  we  may 
apply  the  more  stringent  requirements. 

§1033.640  [Amended] 

*  126.  Section  1033.640  is  amended  by 
redesignating  the  second  paragraph  (c) 
and  paragraphs  (d)  and  (e)  as  paragraphs 
(d)  through  (f),  respectively. 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

*  127.  Section  1033.701  isamendedby 
adding  paragraph  (k)  to  read  as  follows: 

§1033.701  General  provisions. 

*  *  *  *  * 


(k)  You  may  use  either  of  the 
following  approaches  to  retire  or  forego 
emission  credits: 

(l )  You  may  retire  emission  credits 
generated  from  any  number  of  your 
locomotives.  This  may  be  considered 
donating  emission  credits  to  the 
environment.  Identify  any  such  credits 
in  the  reports  described  in  §1033.730. 
Locomotives  must  comply  with  the 
applicable  FELs  even  if  you  donate  or 
sell  the  corresponding  emission  credits 
under  this  paragraph  (e).  Those  credits 
may  no  longer  be  used  by  anyone  to 
demonstrate  compliance  with  any  EPA 
emission  standards. 

(2)  You  may  certify  a  family  using  an 
FEL  below  the  emission  standard  as 
described  in  this  part  and  choose  not  to 
generate  emission  credits  for  that 
family.  If  you  do  this,  you  do  not  need 
to  calculate  emission  credits  for  those 
families  and  you  do  not  need  to  submit 
or  keep  the  associated  records  described 
in  this  subpart  for  that  family. 

*  128.  Section  1033.710  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1033.710  Averaging  emission  credits. 

***** 

(c)  If  you  certify  an  engine  family  to 
an  FEL  that  exceeds  the  otherwise 
applicable  emission  standard,  you  must 
obtain  enough  emission  credits  to  offset 
the  engine  family’s  deficit  by  the  due 
date  for  the  final  report  required  in 
§1033.730.  The  emission  credits  used  to 
address  the  deficit  may  come  from  your 
other  engine  families  that  generate 
emission  credits  in  the  same  model 
year,  from  emission  credits  you  have 
banked  from  previous  model  years,  or 
from  emission  credits  generated  in  the 
same  or  previous  model  years  that  you 
obtained  through  trading  or  by  transfer. 

*  129.  Section  1033.725  is  amended  by 
revising  paragraph  (b)(2)  to  read  as 

fol  lows: 

§1033.725  Requirements  for  your 
application  for  certification. 

***** 

(b)  *  *  * 

(2)  Detailed  calculations  of  projected 
emission  credits  (positive  or  negative) 
based  on  projected  production  volumes. 
We  may  require  you  to  include  similar 
calculations  from  your  other  engine 
families  to  demonstrate  that  you  will  be 
able  to  avoid  negative  credit  balances 
for  the  model  year,  if  you  project 
negative  emission  credits  for  a  family, 
state  the  source  of  positive  emission 
credits  you  expect  to  use  to  offset  the 
negative  emission  credits. 

*  130.  Section  1033.730  is  amended  by 
revising  paragraphs  (b)(1),  (b)(4),  (c)(2), 
and  (d)  to  read  as  follows: 


§1033.730  ABT  reports. 

***** 

(b) *  *  * 

(1)  Engine  family  designation  and 
averaging  sets  (whether  switch,  line- 
haul,  or  both). 

***** 

(4)  The  projected  and  actual  U.S.- 
directed  production  volumes  for  the 
model  year  as  described  in  §1033.705. 

If  you  changed  an  FEL  during  the  model 
year,  identify  the  actual  U.S.- directed 
production  volume  associated  with  each 
FEL. 

***** 

(c)  *  *  * 

(2)  State  whether  you  will  retain  any 
emission  credits  for  banking,  if  you 
choose  to  retire  emission  credits  that 
would  otherwise  be  eligible  for  banking, 
identify  the  engine  families  that 
generated  the  emission  credits, 
including  the  number  of  emission 
credits  from  each  family. 
***** 

(d)  If  you  trade  emission  credits,  you 
must  send  us  a  report  within  90  days 
after  the  transaction,  as  follows: 

(1)  As  the  seller,  you  must  include  the 
following  information  in  your  report: 

(1)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  The  averaging  set  corresponding 
to  the  engine  families  that  generated 
emission  credits  for  the  trade,  including 
the  number  of  emission  credits  from 
each  averaging  set. 

(2)  As  the  buyer,  you  must  include  the 
following  information  in  your  report: 

(i)  The  corporate  names  of  the  seller 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  How  you  intend  to  use  the 
emission  credits,  including  the  number 
of  emission  credits  you  intend  to  apply 
for  each  averaging  set. 

***** 

*  131.  Section  1033.735  is  amended  by 
revising  paragraphs  (a)  and  (b)  to  read 
as  follows: 

§1033.735  Required  records. 

(a)  You  must  organize  and  maintain 
your  records  as  described  in  this 
section. 

(b)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end  -of-  yeareport.  You 
may  not  use  emission  credits  for  any 
engines  if  you  do  not  keep  all  the 
records  required  under  this  section.  You 
must  therefore  keep  these  records  to 
continue  to  bank  valid  credits. 
***** 
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Subpart  I — Requirements  for  Owners 
and  Operators 

*  132.  Section  1033.815  is  amended  by 
revising  paragraphs  (b)  and  (e) 
introductory  text  to  read  as  follows: 

§1033.815  Maintenance,  operation,  and 
repair. 

*  *  *  *  * 

(b)  Perform  unscheduled  maintenance 
in  a  timely  manner.  This  includes 
malfunctions  identified  through  the 
locomotive’s  emission  control 
diagnostics  system  and  malfunctions 
discovered  in  components  of  the 
diagnosticssystem  itself.  For  most 
repairs,  this  paragraph  (b)  requires  that 
the  maintenance  be  performed  no  later 
than  the  locomotive’s  next  periodic  (92- 
day  or  184-day)inspection.  See 
paragraph  (e)  of  this  section,  for 
reductant  replenishment  requirements 
in  a  locomotive  equipped  with  an  SCR 
system. 

*  *  *  *  * 

(e)  For  locomotives  equipped  with 
emission  controls  requiring  the  use  of 
specific  fuels,  lubricants,  or  other  fluids, 
proper  maintenance  includes  complying 
with  the  manufacturer/remanufacturer’s 
specifications  for  such  fluids  when 
operating  the  locomotives.  This 
requirement  applies  without  regard  to 
whether  misfueling  permanently 
disables  the  emission  controls.  For 
locomotives  certified  on  ultra- lowsu if ur 
diesel  fuel,  but  that  do  not  include 
sulfur-sensitiveemission  controls,  you 
may  use  low-suifurdiesel  fuel  instead  of 
ultra- lowsulfur  diesel  fuel,  consistent 
with  good  engineering  judgment.  The 
following  additional  provisions  apply 
for  locomotives  equipped  with  SCR 
systems  requiring  the  use  of  urea  or 
other  reductants: 

*  *  *  *  * 

Subpart  J — Definitions  and  Other 
Reference  Information 

*  133.  Section  1033.901  isamendedas 
follows: 

*  a.  By  revising  the  definition  for 
“Designated  Compliance  Officer’’. 

*  b.  By  adding  definitions  for  “Dual  - 
fuel’’  and  “Flexibie-fuel’ln  alphabetical 
order. 

*  c.  By  revising  the  definitions  for 
“Remanufacture  system  or 
remanufacturing  system”,  “Sulfur - 
sensitive  technology”,  and  “Total 
hydrocarbon  equivalent”. 

The  revisions  and  addition  read  as 
follows: 

§1033.901  Definitions. 

*  *  *  *  * 

Designated  Compliance  Officer  means 
the  Director,  Diesel  Engine  Compliance 


Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  complianceinfo@ 
epa.gov;  epa.gov/otaq/verify . 
***** 

Dual-fuelmeans  relating  to  a 
locomotive  designed  for  operation  on 
two  different  fuels  but  not  on  a 
continuous  mixture  of  those  fuels  (see 
§1 033.601(f)).  For  purposes  of  this  part, 
such  a  locomotive  remains  a  dual -fuel 
locomotive  even  if  it  is  designed  for 
operation  on  three  or  more  different 
fuels. 

***** 

Flexible -fue/means  relating  to  a 
locomotive  designed  for  operation  on 
any  mixture  of  two  or  more  different 
fuels  (see  §1 033.601(f)). 
***** 

Remanufacture  system  or 
remanufacturing  system  means  all 
components  (or  specifications  for 
components)  and  instructions  necessary 
to  remanufacture  a  locomotive  or 
locomotive  engine  in  accordance  with 
applicable  requirements  of  this  part. 
***** 

Sulfur -sensitivetechnology  means  an 
emission  control  technology  that  would 
experience  a  significant  drop  in 
emission  control  performance  or 
emission -systemdurabi I ity  when  a 
locomotive  is  operated  on  low -sulfur 
diesel  fuel  with  a  sulfur  concentration 
of  300  to  500  ppm  as  compared  to  when 
it  is  operated  on  ultra  low-suifurdiesel 
fuel  (/.e.,  fuel  with  a  sulfur 
concentration  less  than  15  ppm). 

Exhaust  gas  recirculation  is  not  a  sulfur - 
sensitive  technology. 
***** 

Total  hydrocarbon  equivalent  has  the 
meaning  given  in  40  CFR  1065.1001. 
This  generally  means  the  sum  of  the 
carbon  mass  contributions  of  non  - 
oxygenated  hydrocarbon,  alcohols  and 
aldehydes,  or  other  organic  compounds 
that  are  measured  separately  as 
contained  in  a  gas  sample,  expressed  as 
exhaust  hydrocarbon  from  petroleum - 
fueled  locomotives.  The  atomic 
hydrogen  -  to -car borratio  of  the 
equivalent  hydrocarbon  is  1.85:1. 
***** 

*  134.  Section  1033.915  is  revised  to 
read  as  follows: 

§1033.915  Confidential  information. 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 

*  135.  Section  1033.925  is  revised  to 
read  as  follows: 


§1033.925  Reporting  and  recordkeeping 
requirements. 

(a)  This  part  includes  various 
requirements  to  submit  and  record  data 
or  other  information.  Unless  we  specify 
otherwise,  store  required  records  in  any 
format  and  on  any  media  and  keep  them 
readily  available  for  eight  years  after 
you  send  an  associated  application  for 
certification,  or  eight  years  after  you 
generate  the  data  if  they  do  not  support 
an  application  for  certification.  You  are 
expected  to  keep  your  own  copy  of 
required  records  rather  than  relying  on 
someone  else  to  keep  records  on  your 
behalf.  We  may  review  these  records  at 
any  time.  You  must  promptly  send  us 
organized,  written  records  in  English  if 
we  ask  for  them.  We  may  require  you  to 
submit  written  records  in  an  electronic 
format. 

(b)  The  regulations  in  §1033.255,  40 
CFR  1068.25,  and  40  CFR  1068.101 
describe  your  obligation  to  report 
truthful  and  complete  information.  This 
includes  information  not  related  to 
certification.  Failing  to  properly  report 
information  and  keep  the  records  we 
specify  violates  40  CFR  1068.101(a)(2), 
which  may  involve  civil  or  criminal 
penalties. 

(c)  Send  all  reports  and  requests  for 
approval  to  the  Designated  Compliance 
Officer  (see  §1033.801). 

(d)  Any  written  information  we 
require  you  to  send  to  or  receive  from 
another  company  is  deemed  to  be  a 
required  record  under  this  section.  Such 
records  are  also  deemed  to  be 
submissions  to  EPA.  We  may  require 
you  to  send  us  these  records  whether  or 
not  you  are  a  certificate  holder. 

(e)  Under  the  Paperwork  Reduction 
Act  (44  U.S.C.  3501  et  seq.),  the  Office 
of  Management  and  Budget  approves 
the  reporting  and  recordkeeping 
specified  in  the  applicable  regulations. 
Failing  to  properly  report  information 
and  keep  the  records  we  specify  violates 
40  CFR  1068.101(a)(2),  which  may 
involve  civil  or  criminal  penalties.  The 
following  items  illustrate  the  kind  of 
reporting  and  recordkeeping  we  require 
for  locomotives  regulated  under  this 
part: 

(1)  We  specify  the  following 
requirements  related  to  locomotive 
certification  in  this  part  1033: 

(i)  in  §1033.150  we  include  various 
reporting  and  recordkeeping 
requirements  related  to  interim 
provisions. 

(ii)  In  subpart  C  of  this  part  we 
identify  a  wide  range  of  information 
required  to  certify  engines. 

(iii)  In  §1033.325  we  specify  certain 
records  related  to  production -line 
testing. 
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(iv)  i  n  subpart  G  of  this  part  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrationsand  getting  approval 
related  to  various  special  compliance 
provisions. 

(v)  in  §§1033.725,  1033.730,  and 
1033.735  we  specify  certain  records 
related  to  averaging,  banking,  and 
trading. 

(vi)  In  subpart  1  of  this  part  we  specify 
certain  records  related  to  meeting 
requirements  for  remanufactured 
engines. 

(2)  We  specify  the  following 
requirements  related  to  testing  in  40 
CFR  part  1065: 

(i)  in  40  CFR  1065.2  we  give  an 
overview  of  principles  for  reporting 
information. 

(ii)  In  40  CFR  1065.10  and  1065.12  we 
specify  information  needs  for 
establishing  various  changes  to 
published  test  procedures. 

(i  i  i )  I  n  40  CFR  1 065 .25  we  establ  ish 
basic  guidelines  for  storing  test 
information. 


(iv)  in  40  CFR  1065.695  we  identify 
the  specific  information  and  data  items 
to  record  when  measuring  emissions. 

(3)  We  specify  the  following 
requirements  related  to  the  general 
compliance  provisions  in  40  CFR  part 
1068: 

(i)  In  40  CFR  1068.5  we  establ  ish  a 
process  for  evaluating  good  engineering 
judgment  related  to  testing  and 
certification. 

(ii)  In  40  CFR  1068.25  we  describe 
general  provisions  related  to  sending 
and  keeping  information. 

(iii)  In  40  CFR  1068.27  we  require 
manufacturers  to  make  locomotives 
available  for  our  testing  or  inspection  if 
we  make  such  a  request. 

(iv)  in  40  CFR  part  1068,  subpart  C, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  exemptions. 

(v)  in  40  CFR  part  1068,  subpart  D,  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 


related  to  importing  locomotives  and 
engines. 

(vi)  In  40  CFR  1068.450  and  1068.455 
we  specify  certain  records  related  to 
testing  production- 1 inelocomotives  in  a 
selective  enforcement  audit. 

(vii)  In  40  CFR  1068.501  we  specify 
certain  records  related  to  investigating 
and  reporting  emission -relateddefects. 

(viii)  In  40  CFR  1068.525  and 
1068.530  we  specify  certain  records 
related  to  recalling  nonconforming 
locomotives. 

(ix)  In  40  CFR  part  1068,  subpart  G, 
we  specify  certain  records  for  requesting 
a  hearing. 

*  136.  Appendix  I  to  part  1033  isadded 
to  read  as  follows: 

Appendix  I  to  Part  1033 — Original 
Standards  for  Tier  0,  Tier  1  and  Tier  2 
Locomotives 

(a)  The  following  emission  standards 
applied  for  new  locomotives  not  yet  subject 
to  this  part  1033: 


Type  of  standard 

Year  of 
original 
manufacture 

Tier 

Standards 

(g/bhp-hr) 

NOx 

PM-primary 

PM-alternate 1 

Line-haul . 

1973-1992 

Tier  0  . 

9.5 

0.60 

0.30 

1993-2004 

Tier  1  . 

7.4 

0.45 

0.22 

2005-201 1 

Tier  2  . 

5.5 

0.20 

0.10 

Switch  . 

1973-1992 

Tier  0  . 

14.0 

0.72 

0.36 

1993-2004 

Tier  1  . 

11.0 

0.54 

0.27 

2005-201 1 

Tier  2  . 

8.1 

0.24 

0.12 

1  Locomotives  certified  to  the  alternate  PM  standards  are  also  subject  to  alternate  CO  standards  of  10.0  for  the  line -haul  cycle  and  12.0  for  the 
switch  cycle. 


(b)  The  original  Tier  0,  Tier  1,  and  Tier  2 
standards  for  HC  and  CO  em  issions  and 
smoke  are  the  same  standards  identified  in 
§1033.101. 

*  1 37.  Part  1036  is  revised  to  read  as 
follows: 

PART  1036— CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  HEAVY-DUTY 
HIGHWAY  ENGINES 

Subpart  A — Overview  and  Applicability 

Sec. 

1036.1  Does  this  part  apply  for  my  engines? 

1036.2  Who  is  responsible  for  compliance? 
1036.5  Which  engines  are  excluded  from 

this  part’s  requirements? 

1036.10  How  is  this  part  organized? 

1036.15  Do  any  other  regulation  parts  apply 
to  me? 

1036.30  Submission  of  information. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

1036.100  Overview  of  exhaust  emission 
standards. 

1036.108  Greenhouse  gas  emission 
standards. 

1036.115  Other  requirements. 


1036.130  Installation  instructions  for 
vehicle  manufacturers. 

1036.135  Labeling. 

1036.140  Primary  intended  service  class 
and  engine  cycle. 

1036.150  Interim  provisions. 

Subpart  C — Certifying  Engine  Families 

1036.205  What  must  linclude  in  my 
application? 

1036.210  Preliminary  approval  before 
certification. 

1036.225  Amending  my  application  for 
certification. 

1 036.230  Selecti  ng  engine  fam  i  I  ies. 

1036.235  Testing  requirements  for 
certification. 

1036.241  Demonstrating  compliance  with 
greenhouse  gas  emission  standards. 

1036.250  Reporting  and  recordkeeping  for 
certification. 

1036.255  What  decisions  may  EPA  make 
regarding  my  certificate  of  conformity? 

Subpart  D — Testing  Production  Engines 

1036.301  Measurements  related  to  GEM 
inputs  in  a  selective  enforcement  audit. 

Subpart  E — In-use  Testing 

1036.401  In- usetesting. 


Subpart  F — Test  Procedures 

1036.501  How  do  I  run  a  valid  emission 
test? 

1036.505  Ramped -modaltesting 
procedures. 

1036.510  Engine  data  and  information  for 
vehicle  certification. 

1036.525  Hybrid  engines. 

1036.530  Calculating  greenhouse  gas 
emission  rates. 

1036.535  Determining  steady -stateengine 
fuel  maps  and  fuel  consumption  at  idle. 

1036.540  Determining  cycle-averageengine 
fuel  maps. 

Subpart  G — Special  Compliance  Provisions 

1036.601  What  compliance  provisions 
apply? 

1036.605  GHG  exemption  for  engines  used 
in  specialty  vehicles. 

1036.610  Off -cycletechno logy  credits  and 
adjustments  for  reducing  greenhouse  gas 
emissions. 

1036.615  Engines  with  Rankine  cycle  waste 
heat  recovery  and  hybrid  powertrains. 

1036.620  AlternateC02  standards  based  on 
model  year  2011  compression-ignition 
engines. 

1036.625  In-usecompliance  with  family 
emission  limits (FELs). 
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1036.630  Certification  of  engine  GHG 
emissions  for  powertrain  testing. 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

1036.701  General  provisions. 

1036.705  Generating  and  calculating 
emission  credits. 

1036.710  Averaging. 

1036.715  Banking. 

1036.720  Trading. 

1036.725  What  must  I  include  in  my 
application  for  certification? 

1036.730  ABT  reports. 

1036.735  Recordkeeping. 

1036.740  Restrictions  for  using  emission 
credits. 

1036.745  End-0f-yeaCO2  credit  deficits. 
1036.750  What  can  happen  if  I  do  not 
comply  with  the  provisions  of  this 
subpart? 

1036.755  information  provided  to  the 
Department  of  T ransportation. 

Subpart  I — Definitions  and  Other  Reference 
information 

1036.801  Definitions. 

1036.805  Symbols,  abbreviations,  and 
acronyms. 

1036.810  incorporation  by  reference. 
1036.815  Confidential  information. 

1036.820  Requesting  a  hearing. 

1036.825  Reporting  and  recordkeeping 
requirements. 

Appendix  I  to  Part  1036 — Default  Engine 
Fuel  Maps  for  §1036.540 

Authority:  42  U.S.C.  7401— 7671  q. 

Subpart  A — Overview  and  Applicability 

§1036,1  Does  this  part  apply  for  my 
engines? 

(a)  Except  as  specified  in  §1036.5,  the 
provisions  of  this  part  apply  for  engines 
that  will  be  installed  in  heavy-duty 
vehicles  (including  glider  vehicles) 
above  14,000  pounds  GVWR  for 
propulsion.  These  provisions  also  apply 
for  engines  that  will  be  installed  in 
incomplete  heavy -duty  vehicles  at  or 
below  14,000  pounds  GVWR  unless  the 
engine  is  installed  in  a  vehicle  that  is 
covered  by  a  certificate  of  conformity 
under  40  CFR  part  86,  subpart  S. 

(b)  This  part  does  not  apply  with 
respect  to  exhaust  emission  standards 
for  HC,  CO,  NOx,  or  PM  except  as 
follows: 

(1)  The  provisions  of  §1036.601 
apply. 

(2)  40  CFR  parts  85  and/or  86  may 
specify  that  certain  provisions  apply. 

(c)  The  provisions  of  this  part  also 
apply  for  fuel  conversions  of  all  engines 
described  in  paragraph  (a)  of  this 
section  as  described  in  40  CFR  85.502. 

(d)  Gas  turbine  heavy -dutyengines 
and  other  heavy -dutyengines  not 
meeting  the  definition  compression  - 
ignition  or  spark-  ignitionare  deemed  to 
be  compression  -  ignitionengines  for 
purposes  of  this  part. 


§1036.2  Who  is  responsible  for 
compliance? 

The  regulations  in  this  part  1036 
contain  provisions  that  affect  both 
engine  manufacturers  and  others. 
However,  the  requirements  of  this  part 
are  generally  addressed  to  the  engine 
manufacturer(s).  The  term  “you55 
generally  means  the  engine 
manufacturer(s),  especially  for  issues 
related  to  certification.  Additional 
requirements  and  prohibitions  apply  to 
other  persons  as  specified  in  subpart  G 
of  this  part  and  40  CFR  part  1068. 

§1036,5  Which  engines  are  excluded  from 
this  part’s  requirements? 

(a)  The  provisions  of  this  part  do  not 
apply  to  engines  used  in  medium -duty 
passenger  vehicles  or  other  heavy-duty 
vehicles  that  are  subject  to  regulation 
under  40  CFR  part  86,  subpart  S,  except 
as  specified  in  40  CFR  part  86,  subpart 
S,  and  §1036.150(j).  For  example,  this 
exclusion  applies  for  engines  used  in 
vehicles  certified  to  the  standards  of  40 
CFR  86.1819. 

(b)  An  engine  installed  in  a  heavy- 
duty  vehicle  that  is  not  used  to  propel 
the  vehicle  is  not  a  heavy -dutyengine. 
The  provisions  of  this  part  therefore  do 
not  apply  to  these  engines.  Note  that 
engines  used  to  indirectly  propel  the 
vehicle  (such  as  electrical  generator 
engines  that  provide  power  to  batteries 
for  propulsion)  are  subject  to  this  part. 
See  40  CFR  part  1039,  1048,  or  1054  for 
other  requirements  that  apply  for  these 
auxiliary  engines.  See 40  CFR  part  1037 
for  requirements  that  may  apply  for 
vehicles  using  these  engines,  such  as  the 
evaporative  emission  requirements  of  40 
CFR  1037.103. 

(c)  The  provisions  of  this  part  do  not 
apply  to  aircraft  or  aircraft  engines. 
Standards  apply  separately  to  certain 
aircraft  engines,  as  described  in  40  CFR 
part  87. 

(d)  The  provisions  of  this  part  do  not 
apply  to  engines  that  are  not  internal 
combustion  engines.  For  example,  the 
provisions  of  this  part  do  not  apply  to 
fuel  cells.  Note  that  gas  turbine  engines 
are  internal  combustion  engines. 

(e)  The  provisions  of  this  part  do  not 
apply  for  model  year  2013  and  earlier 
heavy -dutyengines  unless  they  were: 

(1)  Voluntarily  certified  to  this  part. 

(2)  Installed  in  a  glider  vehicle  subject 
to  40  CFR  part  1037. 

§1036,10  How  is  this  part  organized? 

This  part  1036  is  divided  into  the 
following  subparts: 

(a)  Subpart  A  of  this  part  defines  the 
applicability  of  this  part  1036  and  gives 
an  overview  of  regulatory  requirements. 

(b)  Subpart  B  of  this  part  describes  the 
emission  standards  and  other 


requirements  that  must  be  met  to  certify 
engines  under  this  part.  Note  that 
§1036.150  describes  certain  interim 
requirements  and  compliance 
provisions  that  apply  only  for  a  limited 
time. 

(c)  Subpart  C  of  this  part  describes 
how  to  apply  for  a  certificate  of 
conformity. 

(d)  Subpart  D  of  this  part  addresses 
testing  of  production  engines. 

(e)  Subpart  E  of  this  part  describes 
provisions  for  testing  in-useengines. 

(f)  Subpart  F  of  this  part  describes 
how  to  test  your  engines  (including 
references  to  other  parts  of  the  Code  of 
Federal  Regulations). 

(g)  Subpart  G  of  this  part  describes 
requirements,  prohibitions,  and  other 
provisions  that  apply  to  engine 
manufacturers,  vehicle  manufacturers, 
owners,  operators,  rebuilders,  and  all 
others. 

(h)  Subpart  H  of  this  part  describes 
how  you  may  generate  and  use  emission 
credits  to  certify  your  engines. 

(i)  Subpart  I  of  this  part  contains 
definitions  and  other  reference 
information. 

§1036.15  Do  any  other  regulation  parts 
apply  to  me? 

(a)  Part  86  of  this  chapter  describes 
additional  requirements  that  apply  to 
engines  that  are  subject  to  this  part 
1036.  This  part  extensively  references 
portions  of  40  CFR  part  86.  For  example, 
the  regulations  of  part  86  specify 
emission  standards  and  certification 
procedures  related  to  criteria  pollutants. 

(b)  Part  1037  of  this  chapter  describes 
requirements  for  controlling  evaporative 
emissions  and  greenhouse  gas  emissions 
from  heavy -duty  vehicles,  whether  or 
not  they  use  engines  certified  under  this 
part.  It  also  includes  standards  and 
requirements  that  apply  instead  of  the 
standards  and  requirements  of  this  part 

i  n  some  cases. 

(c)  Part  1065  of  this  chapter  describes 
procedures  and  equipment 
specifications  for  testing  engines  to 
measure  exhaust  emissions.  Subpart  F 
of  this  part  1036  describes  how  to  apply 
the  provisions  of  part  1065  of  this 
chapter  to  determine  whether  engines 
meet  the  exhaust  emission  standards  in 
this  part. 

(d)  Certain  provisions  of  part  1068  of 
this  chapter  apply  as  specified  in 
§1036.601  to  everyone,  including 
anyone  who  manufactures,  imports, 
installs,  owns,  operates,  or  rebuilds  any 
of  the  engines  subject  to  this  part  1036, 
or  vehicles  containing  these  engines. 

Part  1068  of  this  chapter  describes 
general  provisions  that  apply  broadly, 
but  do  not  necessarily  apply  for  all 
engines  or  all  persons.  See  §1036.601  to 
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determine  how  to  apply  the  part  1068 
regulations  for  heavy-dutyengines.  The 
issues  addressed  by  these  provisions 
include  these  seven  areas: 

(1)  Prohibited  acts  and  penalties  for 
engine  manufacturers,  vehicle 
manufacturers,  and  others. 

(2)  Rebuilding  and  other  aftermarket 
changes. 

(3)  Exclusions  and  exemptions  for 
certain  engines. 

(4)  Importing  engines. 

(5)  Selective  enforcement  audits  of 
your  production. 

(6)  Recall. 

(7)  Procedures  for  hearings. 

(e)  Other  parts  of  this  chapter  apply 
if  referenced  in  this  part. 

§1036.30  Submission  of  information. 

Unless  we  specify  otherwise,  send  all 
reports  and  requests  for  approval  to  the 
Designated  Compliance  Officer  (see 
§1036.801).  See  §1036.825  for 
additional  reporting  and  recordkeeping 
provisions. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

§1036.100  Overview  of  exhaust  emission 
standards. 

Engines  used  in  vehicles  certified  to 
the  applicable  chassis  standards  for 
greenhouse  gases  described  in  40  CFR 
86. 1 81 9  are  not  subject  to  the  standards 
specified  in  this  part.  All  other  engines 
subject  to  this  part  must  meet  the 


greenhouse  gas  standards  in  §1036.108 
in  addition  to  the  criteria  pollutant 
standards  of  40  CFR  part  86. 

§1036.108  Greenhouse  gas  emission 
standards. 

This  section  contains  standards  and 
other  regulations  applicable  to  the 
emission  of  the  air  pollutant  defined  as 
the  aggregate  group  of  six  greenhouse 
gases:  Carbon  dioxide,  nitrous  oxide, 
methane,  hydrofluorocarbons, 
perfluorocarbons,  and  sulfur 
hexafluoride.  This  section  describes  the 
applicable  C02,  N20,  and  CH4  standards 
for  engines.  These  standards  do  not 
apply  for  engines  used  in  vehicles 
subject  to  (or  voluntarily  certified  to)  the 
C02,  N20,  and  CH4  standards  for 
vehicles  specified  in  40  CFR  86.1819. 

(a)  Emission  standards .  Emission 
standards  apply  for  engines  measured 
using  the  test  procedures  specified  in 
subpart  F  of  this  part  as  follows: 

(1)  C02  emission  standards  in  this 
paragraph  (a)(1)  apply  based  on  testing 
as  specified  in  subpart  F  of  this  part. 

The  applicable  test  cycle  for  measuring 
C02  emissions  differs  depending  on  the 
engine  family’s  primary  intended 
service  class  and  the  extent  to  which  the 
engines  will  be  (or  were  designed  to  be) 
used  in  tractors.  For  medium  and  heavy 
heavy-dutyengines  certified  as  tractor 
engines,  measure  C02  emissions  using 
the  steady- stated uty  cycle  specified  in 
40  CFR  86.1362  (referred  to  as  the 


ramped-modalcycle,  or  RMC,  even 
though  emission  sampling  involves 
measurements  from  discrete  modes). 
This  is  intended  for  engines  designed  to 
be  used  primarily  in  tractorsand  other 
line- hau (applications.  Note  that  the  use 
of  some  RMC-certifiedtractor  engines  in 
vocational  applications  does  not  affect 
your  certification  obligation  under  this 
paragraph  (a)(1 );  see  other  provisions  of 
this  part  and  40  CFR  part  1037  for  limits 
on  using  engines  certified  to  only  one 
cycle.  For  medium  and  heavy  heavy- 
duty  engines  certified  as  both  tractor 
and  vocational  engines,  measure  C02 
emissions  using  the  steady -stated uty 
cycle  and  the  transient  duty  cycle 
(sometimes  referred  to  as  the  FTP 
engine  cycle),  both  of  which  are 
specified  in  40  CFR  part  86,  subpart  N. 
This  is  intended  for  engines  that  are 
designed  for  use  in  both  tractor  and 
vocational  applications.  For  all  other 
engines  (including  engines  meeting 
spark  -  ignitionstandards),  measure  C02 
emissions  using  the  appropriate 
transient  duty  cycle  specified  in  40  CFR 
part  86,  subpart  N. 

(i) TheC02  standard  is627g/hp-hr 
for  all  spark  -  ignitionengines  for  model 
years  2016  through  2020.  This  standard 
continues  to  apply  in  later  model  years 
for  all  spark  -  ignitionengines  that  are 
not  heavy  heavy-dutyengines. 

(ii)  The  following  C02  standards 
apply  for  compression  -  ignitionengines 
(in  g/hp-hr): 


Model  years 

Light 

heavy-duty 

Medium 
heavy-duty — 
vocational 

Heavy 

heavy-duty — 
vocational 

Medium 
heavy-duty — 
tractor 

Heavy 

heavy-duty — 
tractor 

2014-2016  . 

600 

600 

567 

502 

475 

2017-2020  . 

576 

576 

555 

487 

460 

(iii)  The  following  C02  standards  and  all  heavy  heavy-dutyengines  (in  g / 

apply  for  compression -ignitionengines  hp-hr): 


Model  years 

Light 

heavy-duty 

Medium 
heavy-duty — 
vocational 

Heavy 

heavy-duty — 
vocational 

Medium 
heavy-duty — 
tractor 

Heavy 

heavy-duty — 
tractor 

2021-2023  . 

563 

545 

513 

473 

447 

2024-2026  . 

555 

538 

506 

461 

436 

2027  and  later . 

552 

535 

503 

457 

432 

(iv)You  may  certify  spark- ignition 
engines  to  the  compression  -  ignition 
standards  for  the  appropriate  model 
year  under  this  paragraph  (a).  If  you  do 
this,  those  engines  are  treated  as 
compression -ignitionengines  for  all  the 
provisions  of  this  part. 

(2)  The  CH4  emission  standard  is  0.10 
g/hp-hrwhen  measured  over  the 
applicable  transient  duty  cycle  specified 
in  40  CFR  part  86,  subpart  N.  This 


standard  begins  in  model  year  2014  for 
compression -ignitionengines  and  in 
model  year  2016  for  spark  -  ignition 
engines.  Note  that  this  standard  applies 
for  all  fuel  types  just  like  the  other 
standards  of  this  section. 

(3)  The  N20  emission  standard  is  0.10 
g/hp-hrwhen  measured  over  the 
transient  duty  cycle  specified  in  40  CFR 
part  86,  subpart  N.  This  standard  begins 
in  model  year  2014  for  compression - 


ignition  engines  and  in  model  year  2016 
for  spark  -  ignitionengines. 

(b)  Family  Certification  Levels.  You 
must  specify  a  C02  Family  Certification 
Level  (FCL)  for  each  engine  family.  The 
FCL  may  not  be  less  than  the  certified 
emission  level  for  the  engine  family. 
TheC02  Family  Emission  Limit  (FEL) 
for  the  engine  family  is  equal  to  the  FCL 
multiplied  by  1.03. 
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(c)  Averaging ,  banking ,  and  trading . 
You  may  generate  or  use  emission 
credits  under  the  averaging,  banking, 
and  trading  (A8T)  program  described  in 
subpart  H  of  this  part  for  demonstrating 
compliance  with  C02  emission 
standards.  Credits  (positive  and 
negative)  are  calculated  from  the 
difference  between  the  FCL  and  the 
applicable  emission  standard.  As 
described  in  §1036.705,  you  may  use 
C02  credits  to  certify  your  engine 
families  to  FELs  for  N20  and/or  CH4, 
instead  of  the  N20/CH4  standards  of  this 
section  that  otherwise  apply.  Except  as 
specified  in  §§1036.150  and  1036.705, 
you  may  not  generate  or  use  credits  for 
N20  or  CH4  emissions. 

(d)  Useful  life.  The  exhaust  emission 
standards  of  this  section  apply  for  the 
full  useful  life,  expressed  in  service 
miles,  operating  hours,  or  calendar 
years,  whichever  comes  first.  The  useful 
life  values  applicable  to  the  criteria 
pollutant  standards  of  40  CFR  part  86 
apply  for  the  standards  of  this  section, 
except  that  the  spark-  ignitionstandards 
and  the  standards  for  model  year  2021 
and  later  light  heavy -dutycompression- 
ignition  engines  apply  over  a  useful  life 
of  15  years  or  150,000  miles,  whichever 
comes  first. 

(e)  Applicability  for  testing.  The 
emission  standards  in  this  subpart  apply 
as  specified  in  this  paragraph  (e)  to  all 
duty -cycletesting  (according  to  the 
applicable  test  cycles)  of  testable 
configurations,  including  certification, 
selective  enforcement  audits,  and  in-use 
testing.  The  C02  FCLs  serve  as  the  C02 
emission  standards  for  the  engine  family 
with  respect  to  certification  and 
confirmatory  testing  instead  of  the 
standardsspecified  in  paragraph  (a)(1) 
of  this  section.  The  FELs  serve  as  the 
emission  standards  for  the  engine  family 
with  respect  to  all  other  duty -cycle 
testing.  See  §§1036.235  and  1036.241  to 
determine  which  engine  configurations 
within  the  engine  family  are  subject  to 
testing.  Note  that  engine  fuel  maps  and 
powertrain  test  results  also  serve  as 
standardsas  described  in  §1036.535, 
§1036.540,  §1036.630  and  40  CFR 
1037.550. 

(f)  Multi -fuelengines.  For  dual -fuel, 
multi -fuel, and  flexible- fuelengines, 
perform  exhaust  testing  on  each  fuel 
type  (for  example,  gasoline  and  E85). 

(1)  This  paragraph  (f)(1 )  applies  where 
you  demonstrate  the  relative  amount  of 
each  fuel  type  that  your  engines 
consume  in  actual  use.  Based  on  your 
demonstration,  we  will  specify  a 
weighting  factor  and  allow  you  to 
submit  the  weighted  average  of  your 
emission  results.  For  example,  if  you 
certify  an  E85  flexible-fuelengineand 
we  determine  the  engine  will  produce 


one-halfof  its  work  from  E85  and  one- 
half  of  its  work  from  gasoline,  you  may 
apply  a  50  percent  weighting  factor  to 
each  of  your  E85  and  gasoline  emission 
results. 

(2)  If  you  certify  your  engine  family  to 
N20  and/or  CH4  FELs  the  FELs  apply  for 
testing  on  all  fuel  types  for  which  your 
engine  is  designed,  to  the  same  extent 
as  criteria  emission  standards  apply. 

§1036.115  Other  requirements. 

(a)  The  warranty  and  maintenance 
requirements,  adjustable  parameter 
provisions,  and  defeat  device 
prohibition  of  40  CFR  part  86  apply 
with  respect  to  the  standards  of  this 
part. 

(b)  You  must  perform  fuel  mapping 
for  your  engine  as  described  in 
§1036.51 0(b). 

(c)  You  must  design  and  produce  your 
engines  to  comply  with  evaporative 
emission  standards  as  follows: 

(1)  For  complete  heavy -duty vehicles 
you  produce,  you  must  certify  the 
vehicles  to  emission  standards  as 
specified  in  40  CFR  1037.103. 

(2)  For  incomplete  heavy-duty 
vehicles,  and  for  engines  used  in 
vehicles  you  do  not  produce,  you  do  not 
need  to  certify  your  engines  to 
evaporative  emission  standards  or 
otherwise  meet  those  standards. 
However,  vehicle  manufacturers 
certifying  their  vehicles  with  your 
engines  may  depend  on  you  to  produce 
your  engines  according  to  their 
specifications.  Also,  your  engines  must 
meet  applicable  exhaust  emission 
standards  in  the  installed  configuration. 

§1036.130  Installation  instructions  for 
vehicle  manufacturers. 

(a)  If  you  sell  an  engine  for  someone 
else  to  install  in  a  vehicle,  give  the 
engine  installer  instructions  for 
installing  it  consistent  with  the 
requirements  of  this  part.  Include  all 
information  necessary  to  ensure  that  an 
engine  will  be  installed  in  its  certified 
configuration. 

(b)  Make  sure  these  instructions  have 
the  following  information: 

(1)  Include  the  heading:  “Emission  - 
related  installation  instructions”. 

(2)  State:  “Failing  to  follow  these 
instructions  when  installing  a  certified 
engine  in  a  heavy -dutymotor  vehicle 
violates  federal  law,  subject  to  fines  or 
other  penalties  as  described  in  the  Clean 
Air  Act.” 

(3)  Provide  all  instructions  needed  to 
properly  install  the  exhaust  system  and 
any  other  components. 

(4)  Describe  any  necessary  steps  for 
installing  any  diagnostic  system 
required  under  40  CFR  part  86. 

(5)  Describe  how  your  certification  is 
limited  for  any  type  of  application.  For 


example,  if  you  certify  heavy  heavy- 
duty  engines  to  the  C02  standards  using 
only  transient  FTP  testing,  you  must 
make  clear  that  the  engine  may  not  be 
installed  in  tractors. 

(6)  Describe  any  other  instructions  to 
make  sure  the  installed  engine  will 
operate  according  to  design 
specifications  in  your  application  for 
certification.  This  may  include,  for 
example,  instructions  for  installing 
aftertreatment  devices  when  installing 
the  engines. 

(7)  State:  “If  you  install  the  engine  in 
a  way  that  makes  the  engine’s  emission 
control  information  label  hard  to  read 
during  normal  engine  maintenance,  you 
must  place  a  duplicate  label  on  the 
vehicle,  as  described  in  40  CFR 
1068.105.” 

(c)  Give  the  vehicle  manufacturer  fuel 
map  results  as  described  in 

§1036. 510(b). 

(d)  You  do  not  need  installation 
instructions  for  engines  that  you  install 
in  your  own  vehicles. 

(e)  Provide  instructions  in  writing  or 
in  an  equivalent  format.  For  example, 
you  may  post  instructions  on  a  publicly 
available  Web  site  for  downloading  or 
printing.  If  you  do  not  provide  the 
instructions  in  writing,  explain  in  your 
application  for  certification  how  you 
will  ensure  that  each  installer  is 
informed  of  the  installation 
requirements. 

§1036.135  Labeling. 

Label  your  engines  as  described  in  40 
CFR  86. 007-3 5 (a)(3),  with  the  following 
additional  information: 

(a)  [Reserved] 

(b)  identify  the  emission  control 
system.  Use  terms  and  abbreviations  as 
described  in  40  CFR  1068.45  or  other 
applicable  conventions. 

(c)  Identify  any  limitations  on  your 
certification.  For  example,  if  you  certify 
heavy  heavy -dutyengines  to  the  C02 
standards  using  only  transient  cycle 
testing,  include  the  statement 
“VOCATIONAL  VEHICLES  ONLY”. 

(d)  You  may  ask  us  to  approve 
modified  labeling  requirements  in  this 
part  1036  if  you  show  that  it  is 
necessary  or  appropriate.  We  will 
approve  your  request  if  your  alternate 
label  is  consistent  with  the  requirements 
of  this  part.  We  may  also  specify 
modified  labeling  requirement  to  be 
consistent  with  the  intent  of  40  CFR  part 
1037. 

§1036.140  Primary  intended  service  class 
and  engine  cycle. 

You  must  identify  a  single  primary 
intended  service  class  for  each  engine 
family  that  best  describes  vehicles  for 
which  you  design  and  market  the 
engine,  as  follows: 
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(a)  Divide  compression  -  ignition 
engines  into  primary  intended  service 
classes  based  on  the  following  engine 
and  vehicle  characteristics: 

(1)  Light  heavy -dutyengines  usually 
are  not  designed  for  rebuild  and  do  not 
have  cylinder  liners.  Vehicle  body  types 
in  this  group  might  include  any  heavy- 
duty  vehicle  built  from  a  light-duty 
truck  chassis,  van  trucks,  multi -stop 
vans,  and  some  straight  trucks  with  a 
single  rear  axle.  Typical  applications 
would  include  personal  transportation, 
light-loadcommercial  delivery, 
passenger  service,  agriculture,  and 
construction.  The  GVWR  of  these 
vehicles  is  normally  at  or  below  19,500 
pounds. 

(2)  Medium  heavy -dutyengines  may 
be  designed  for  rebuild  and  may  have 
cylinder  liners.  Vehicle  body  types  in 
this  group  would  typically  include 
school  buses,  straight  trucks  with  single 
rear  axles,  city  tractors,  and  a  variety  of 
special  purpose  vehicles  such  as  small 
dump  trucks,  and  refuse  trucks.  Typical 
applications  would  include  commercial 
short  haul  and  intra-citydelivery  and 
pickup.  Engines  in  this  group  are 
normally  used  in  vehicles  whose  GVWR 
ranges  from  19,501  to  33,000  pounds. 

(3)  Heavy  heavy -dutyengines  are 
designed  for  multiple  rebuilds  and  have 
cylinder  liners.  Vehicles  in  this  group 
are  normally  tractors,  trucks,  straight 
trucks  with  dual  rear  axles,  and  buses 
used  in  inter-city, long-haul 
applications.  These  vehicles  normally 
exceed  33,000  pounds  GVWR. 

(b)  Divide  spark- ignitionengines  into 
primary  intended  service  classes  as 
follows: 

(1)  Spark -ignitionengines  that  are 
best  characterized  by  paragraph  (a)(1 )  or 

(2)  of  this  section  are  in  a  separate 
“spark- ignition”primary  intended 
service  class. 

(2)  Spark  -  ignitionengines  that  are 
best  characterized  by  paragraph  (a)(3)  of 
this  section  share  a  primary  intended 
service  class  with  compression  -  ignition 
heavy  heavy -dutyengines.  Gasoline- 
fueled  engines  are  presumed  not  to  be 
characterized  by  paragraph  (a)(3)  of  this 
section;  for  example,  vehicle 
manufacturers  may  install  some  number 
of  gasoline -fuel edengines  in  Class  8 
trucks  without  causing  the  engine 
manufacturer  to  consider  those  to  be 
heavy  heavy -dutyengines. 

(c)  References  to  “spark  -  ignition 
standards”  in  this  part  relate  only  to  the 
spark- ignitionengines  identified  in 
paragraph  (b)(1 )  of  this  section. 
References  to  “compression  -  ignition 
standards”  in  this  part  relate  to 
compression  -  ignitionengines,  to  spark  - 
ignition  engines  optionally  certified  to 
standards  that  apply  to  compression - 


ignition  engines,  and  to  all  engines 
identified  under  paragraph  (b)(2)  of  this 
section  as  heavy  heavy -dutyengines. 

§1036.150  Interim  provisions. 

The  provisions  in  this  section  apply 
instead  of  other  provisions  in  this  part. 

(a)  Early  banking  of  greenhouse  gas 
emissions .  You  may  generate  C02 
emission  credits  for  engines  you  certify 
in  model  year  2013  (2015  for  spark - 
ignition  engines)  to  the  standards  of 
§1036.108. 

(1)  Except  as  specified  in  paragraph 
(a)(2)  of  this  section,  to  generate  early 
credits,  you  must  certify  your  entire 
U.S.-directedproduction  volume  within 
that  averaging  set  to  these  standards. 
This  means  that  you  may  not  generate 
early  credits  while  you  produce  engines 
in  the  averaging  set  that  are  certified  to 
the  criteria  pollutant  standards  but  not 
to  the  greenhouse  gas  standards. 
Calculate  emission  credits  as  described 
in  subpart  H  of  this  part  relative  to  the 
standard  that  would  apply  for  model 
year  2014  (2016  for  spark -ignition 
engines). 

(2)  You  may  generate  early  credits  for 
an  individual  compression- ignition 
engine  family  where  you  demonstrate 
that  you  have  improved  a  model  year 

2013  engine  model’s  C02  emissions 
relative  to  its  2012  baseline  level  and 
certify  it  to  an  FCL  below  the  applicable 
standard.  Calculate  emission  credits  as 
described  in  subpart  H  of  this  part 
relative  to  the  lesser  of  the  standard  that 
would  apply  for  model  year  2014 
engines  or  the  baseline  engine’s  C02 
emission  rate.  Use  the  smaller  U.S.- 
directed  production  volume  of  the  201 3 
engine  family  or  the  2012  baseline 
engine  family.  We  will  not  allow  you  to 
generate  emission  credits  under  this 
paragraph  (a)(2)  unless  we  determine 
that  your  201 3  engine  is  the  same 
engine  as  the  2012  baseline  or  that  it 
replaces  it. 

(3)  You  may  bank  credits  equal  to  the 
surplus  credits  you  generate  under  this 
paragraph  (a)  multiplied  by  1.50.  For 
example,  if  you  have  10  Mg  of  surplus 
credits  for  model  year  2013,  you  may 
bank  15  Mg  of  credits.  Credit  deficits  for 
an  averaging  set  prior  to  model  year 

2014  (2016  for  spark- ignitionengines) 
do  not  carry  over  to  model  year  2014 
(2016  for  spark  -  ignitionengines).  We 
recommend  that  you  notify  us  of  your 
intent  to  use  this  provision  before 
submitting  your  applications. 

(b)  Model  year  2014  N2Q  standards.  In 
model  year  2014  and  earlier, 
manufacturers  may  show  compliance 
with  the  N20  standards  using  an 
engineering  analysis.  This  allowance 
also  applies  for  later  families  certified 


using  carryover  C02  data  from  model 
2014  consistent  with  §1036.235(d). 

(c)  Engine  cycle  classification . 

Through  model  year  2020,  engines 
meeting  the  definition  of  spark  -  ignition, 
but  regulated  as  diesel  engines  under  40 
CFR  part  86,  must  be  certified  to  the 
requirements  applicable  to 
compression -ignitionengines  under  this 
part.  Such  engines  are  deemed  to  be 
compression -ignitionengines  for 
purposes  of  this  part.  Similarly,  through 
model  year  2020,  engines  meeting  the 
definition  of  compression  -  ignition, but 
regulated  as  Otto-cycleunder  40  CFR 
part  86  must  be  certified  to  the 
requirements  applicable  to  spark - 
ignition  engines  under  this  part.  Such 
engines  are  deemed  to  be  spark- ignition 
engines  for  purposes  of  this  part.  See 
§1036.140  for  provisions  that  apply  for 
model  year  2021  and  later. 

(d)  Small  manufacturers.  The 
standards  of  this  part  apply  on  a 
delayed  schedule  for  manufacturers 
meeting  the  small  business  criteria 
specified  in  13  CFR  121.201.  Apply  the 
small  business  criteria  for  NAICS  code 
336310  for  engine  manufacturers  with 
respect  to  gasoline-fueledengines  and 
333618  for  engine  manufacturers  with 
respect  to  other  engines;  the  employee 
limits  apply  to  the  total  number 
employees  together  for  affiliated 
companies.  Qualifying  small 
manufacturers  are  not  subject  to  the 
greenhouse  gas  emission  standards  in 
§1036.108  for  engines  with  a  date  of 
manufacture  on  or  after  November  14, 
2011  but  before  January  1, 2022.  In 
addition,  qualifying  small 
manufacturers  producing  engines  that 
run  on  any  fuel  other  than  gasoline,  E85, 
or  diesel  fuel  may  delay  complying  with 
every  later  standard  under  this  part  by 
one  model  year.  Small  manufacturers 
may  certify  their  engines  and  generate 
emission  credits  under  this  part  1036 
before  standards  start  to  apply,  but  only 
if  they  certify  their  entire  U.S.- directed 
production  volume  within  that 
averaging  set  for  that  model  year.  Note 
that  engines  not  yet  subject  to  standards 
must  nevertheless  supply  fuel  maps  to 
vehicle  manufacturers  as  described  in 
paragraph  (n)  of  this  section.  Note  also 
that  engines  produced  by  small 
manufacturers  are  subject  to  criteria 
pollutant  standards. 

(e)  Alternate  phase- instandards. 
Where  a  manufacturer  certifies  all  of  its 
model  year  201 3  compression  -  ignition 
engines  within  a  given  primary 
intended  service  class  to  the  applicable 
alternate  standards  of  this  paragraph  (e), 
its  compression  -  ignitionengines  within 
that  primary  intended  service  class  are 
subject  to  the  standards  of  this 
paragraph  (e)  for  model  years  2013 
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through  2016.  This  means  that  once  a  standards  of  this  paragraph  (e),  it  is  not  not  eligible  for  early  credits  under 

manufacturer  chooses  to  certify  a  allowed  to  opt  out  of  these  standards.  paragraph  (a)  of  this  section, 

primary  intended  service  class  to  the  Engines  certified  to  these  standards  are 


T  ractors 

LHD  Engines 

MHD  Engines 

HHD  Engines 

Model  Years  2013-2015  . 

Model  Years  2016  and  later1  . 

NA . 

NA  . 

512  g/hp-hr .... 
487  g/hp-hr .... 

485  g/hp-hr. 
460  g/hp-hr. 

Vocational  . 

LHD  Engines 

MHD  Engines 

HHD  Engines 

Model  Years  2013-2015  . 

Model  Years  2016  through  2020 a  . 

618  g/hp-hr .... 
576  g/hp-hr .... 

618  g/hp-hr .... 
576  g/hp-hr .... 

577  g/hp-hr. 
555  g/hp-hr. 

1  Note:  these  alternate  standards  for  2016  and  later  are  the  same  as  the  otherwise  applicable  standards  for  2017  through  2020. 


(f)  Separate  OBD  families .  This 
paragraph  (f)  applies  where  you 
separately  certify  engines  for  the 
purpose  of  applying  OBD  requirements 
(for  engines  used  in  vehicles  under 
14,000  pounds  GVWR)  from  non -OBD 
engines  that  could  be  certified  as  a 
single  engine  family.  You  may  treat  the 
two  engine  families  as  a  single  engine 
family  in  certain  respects  for  the 
purpose  of  this  part,  as  follows; 

(1)  This  paragraph  (f)  applies  only 
where  the  two  families  are  identical  in 
all  respects  except  for  the  engine  ratings 
offered  and  the  inclusion  of  OBD. 

(2)  For  purposes  of  this  part  and  40 
CFR  part  86,  the  two  families  remain 
two  separate  families  except  for  the 
following: 

(i)  Specify  the  testable  configurations 
of  the  non-OBDengine  family  as  the 
testable  configurations  for  the  OBD 
family. 

(ii)  Submit  the  same  C02,  N20,  and 
CH4  emission  data  for  both  engine 
families. 

(g)  Assigned  deterioration  factors. 

You  may  use  assigned  deterioration 
factors  (DFs)  without  performing  your 
own  durability  emission  tests  or 
engineering  analysis  as  follows: 

(1 )  You  may  use  an  assigned  additive 
DF  of  0.0  g/hp-hrfor  0O2  emissions 
from  engines  that  do  not  use  advanced 
or  off-cycletechnologies.  If  we 
determine  it  to  be  consistent  with  good 
engineering  judgment,  we  may  allow 
you  to  use  an  assigned  additive  DF  of 
0.0  g/hp-hrfor  C02  emissions  from  your 
engines  with  advanced  or  off -cycle 
technologies. 

(2)  You  may  use  an  assigned  additive 
DF  of  0.020  g/hp-hrfor  N20  emissions 
from  any  engine  through  model  year 
2020,  and  0.010  g/hp-hrfor  later  model 
years. 

(3)  You  may  use  an  assigned  additive 
DF  of  0.020  g/hp-hrfor  CH4  emissions 
from  any  engine. 


(h )  A  dvanced  -  technology  credits.  I  f 
you  generate  credits  from  model  year 
2020  and  earlier  engines  certified  for 
advanced  technology,  you  may  multiply 
these  credits  by  1 .5,  except  that  you  may 
not  apply  this  multiplier  and  the  early- 
credit  multiplier  of  paragraph  (a)  of  this 
section. 

(i)  C02  credits  for  low  N20  emissions . 
If  you  certify  your  model  year  2014, 
2015,  or  2016  engines  to  an  N20  FEL 
less  than  0.04  g/hp-hr(provided  you 
measure  N20  emissions  from  your 
emission -dataengines),  you  may 
generate  additional  C02  credits  under 
this  paragraph  (i).  Calculate  the 
additional  C02  credits  from  the 
following  equation  instead  of  the 
equation  in  §1036.705: 

C02  Credits  (Mg)  =  (0.04  ¥  FELN2o )  -  (CF) 
-  (Volume)  -  (UL)  -  (10*6)  -  (298) 

(j)  Alternate  standards  under  40  CFR 
part  86.  This  paragraph  (j)  describes 
alternate  emission  standards  for  loose 
engines  certified  under  40  CFR  86.1819- 
14(k)(8).  The  standards  of  §1036.108  do 
not  apply  for  these  engines.  The 
standards  in  this  paragraph  (j)  apply  for 
emissions  measured  with  the  engine 
installed  in  a  complete  vehicle 
consistent  with  the  provisions  of  40  CFR 
86.1819— 14(k)(8)(vi).  The  only 
requirements  of  this  part  that  apply  to 
these  engines  are  those  in  this  paragraph 
GX  §§1036.115  through  1036.135, 
1036.535,  and  1036.540. 

(k)  [Reserved] 

(l)  Credit  adjustment  for  spark - 
ignition  engines  and  light  heavy-duty 
compression -ignitionengines.  For 
emission  credits  generated  from  model 
year  2020  and  earlier  engines  subject  to 
spark- ignitionstandards and  light 
heavy -dutycompressi on  -  ignition 
engines,  multiply  any  banked  credits 
that  you  carry  forward  to  demonstrate 
compliance  with  model  year  2021  and 
later  standards  by  1 .36. 


(m)  Infrequent  regeneration.  For 
model  year  2020  and  earlier,  you  may 
invalidate  any  test  interval  with  respect 
to  C02  measurements  if  an  infrequent 
regeneration  event  occurs  during  the 
test  interval.  Note  that  §1036.530 
specifies  how  to  apply  infrequent 
regeneration  adjustment  factors  for  later 
model  years. 

(n)  Supplying  fuel  maps.  Engine 
manufacturers  not  yet  subject  to 
standards  under  §1036.108  in  model 
year  2021  must  supply  vehicle 
manufacturers  with  fuel  maps  (or 
powertrain  test  results)  as  described  in 
§1036.130  for  those  engines. 

(o)  Engines  used  in  glider  vehicles. 

For  purposes  of  recertifying  a  used 
engine  for  installation  in  a  glider 
vehicle,  we  may  allow  you  to  include  in 
an  existing  certified  engine  family  those 
engines  you  modify  (or  otherwise 
demonstrate)  to  be  identical  to  engines 
already  covered  by  the  certificate.  We 
would  base  such  an  approval  on  our 
review  of  any  appropriate 
documentation.  These  engines  must 
have  emission  control  information 
labels  that  accurately  describe  their 
status. 

(p)  Transition  to  Phase  2  C02 
standards,  if  you  certify  all  your  model 
year  2020  engines  within  an  averaging 
set  to  the  model  year  2021  FTP  and  SET 
standardsand  requirements,  you  may 
apply  the  provisions  of  this  paragraph 
(p)  for  enhanced  generation  and  use  of 
emission  credits.  These  provisions 
apply  separately  for  medium  heavy-duty 
engines  and  heavy  heavy -dutyengines. 

(1 )  GHG  emission  credits  you  generate 
with  model  year  2018  through  2024 
engines  may  be  used  through  model 
year  2030,  instead  of  being  limited  to  a 
five-yearcredit  life  as  specified  in 

§1 036.740(d). 

(2)  You  may  certify  your  model  year 
2024  through  2026  engines  to  the 
following  alternative  standards; 
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Medium 

Heavy 

Medium 

Heavy 

Model  years 

heavy-duty — 
vocational 

heavy-duty — 
vocational 

heavy-duty — 
tractor 

heavy-duty — 
tractor 

2024-2026  . 

538 

506 

467 

442 

Subpart  C — Certifying  Engine  Families 

§1036.205  What  must  i  include  in  my 
application? 

Submit  an  application  for  certification 
as  described  in  40  CFR  86.007-21 ,  with 
the  following  additional  information: 

(a)  Describe  the  engine  family’s 
specifications  and  other  basic 
parameters  of  the  engine’s  design  and 
emission  controls  with  respect  to 
compliance  with  the  requirements  of 
this  part.  Describe  in  detail  all  system 
components  for  controlling  greenhouse 
gas  emissions,  including  all  auxiliary 
emission  control  devices  (AECDs)  and 
all  fuel -systemcomponents  you  will 
install  on  any  production  or  test  engine, 
identify  the  part  number  of  each 
component  you  describe.  For  this 
paragraph  (a),  treat  as  separate  AECDs 
any  devices  that  modulate  or  activate 
differently  from  each  other. 

(b)  Describe  any  test  equipment  and 
procedures  that  you  used  if  you 
performed  any  tests  that  did  not  also 
involve  measurement  of  criteria 
pollutants.  Describe  any  special  or 
alternate  test  procedures  you  used  (see 
40  CFR  1065.10(c)). 

(c)  Include  the  emission -related 
installation  instructions  you  will 
provide  if  someone  else  installs  your 
engines  in  their  vehicles  (see 
§1036.130). 

(d)  Describe  the  label  information 
specified  in  §1036.135.  We  may  require 
you  to  include  a  copy  of  the  label. 

(e)  Identify  the  C02  FCLs  with  which 
you  are  certifying  engines  in  the  engine 
family;  also  identify  any  FELs  that  apply 
for  CH4  and  N20.  The  actual  U.S.- 
directed  production  volume  of 
configurations  that  have  C02  emission 
rates  at  or  below  the  FCL  and  CH4  and 
N20  emission  rates  at  or  below  the 
applicable  standards  or  FELs  must  be  at 
least  one  percent  of  your  actual  (not 
projected)  U .S. - d i rected production 
volume  for  the  engine  family,  identify 
configurations  within  the  family  that 
have  emission  rates  at  or  below  the  FCL 
and  meet  the  one  percent  requirement. 
For  example,  if  your  U.S.- directed 
production  volume  for  the  engine  family 
is  10,583  and  the  U.S.-directed 
production  volume  for  the  tested  rating 
is  75  engines,  then  you  can  comply  with 
this  provision  by  setting  your  FCL  so 
that  one  more  rating  with  a  U.S.- 

di rected  production  volume  of  at  least 
31  engines  meets  the  FCL.  Where 


applicable,  also  identify  other  testable 
configurations  required  under 
§1 036.230(b)(2). 

(f)  Identify  the  engine  family’s 
deterioration  factors  and  describe  how 
you  developed  them  (see  §1036.241). 
Present  any  test  data  you  used  for  this. 

(g)  Present  emission  data  to  show  that 
you  meet  emission  standards,  as 

fol  lows: 

(1 )  Present  exhaust  emission  data  for 
C02,  CH4,  and  N20  on  an  emission -data 
engine  to  show  that  your  engines  meet 
the  appl icable  emission  standards  we 
specify  in  §1036.108.  Show  emission 
figures  before  and  after  applying 
deterioration  factors  for  each  engine.  In 
addition  to  the  composite  results,  show 
individual  measurements  for  cold -start 
testing  and  hot-starttesting  over  the 
transient  test  cycle.  For  each  of  these 
tests,  also  include  the  corresponding 
exhaust  emission  data  for  criteria 
emissions.  Note  that  §1036.235  allows 
you  to  submit  an  application  in  certain 
cases  without  new  emission  data. 

(2)  [Reserved] 

(h)  State  whether  your  certification  is 
limited  for  certain  engines.  For  example, 
if  you  certify  heavy  heavy -duty  engines 
to  the  C02  standards  using  only 
transient  testing,  the  engines  may  be 
installed  only  in  vocational  vehicles. 

(i)  Unconditionally  certify  that  all  the 
engines  in  the  engine  family  comply 
with  the  requirements  of  this  part,  other 
referenced  parts  of  the  CFR,  and  the 
Clean  Air  Act.  Note  that  §1036.235 
specifies  which  engines  to  test  to  show 
that  engines  in  the  entire  family  comply 
with  the  requirements  of  this  part. 

(j)  Include  the  information  required 
by  other  subparts  of  this  part.  For 
example,  include  the  information 
required  by  §1036.725  if  you  participate 
in  the  ABT  program. 

(k)  include  the  warranty  statement 
and  maintenance  instructions  if  we 
request  them. 

(l)  Include  other  applicable 
information,  such  as  information 
specified  in  this  part  or  40  CFR  part 
1068  related  to  requests  for  exemptions. 

(m)  For  imported  engines  or 
equipment,  identify  the  following: 

(1)  Describe  your  normal  practice  for 
importing  engines.  For  example,  this 
may  include  identifying  the  names  and 
addresses  of  any  agents  you  have 
authorized  to  import  your  engines. 
Engines  imported  by  nonauthorized 


agents  are  not  covered  by  your 
certificate. 

(2)  The  location  of  a  test  facility  in  the 
United  States  where  you  can  test  your 
engines  if  we  select  them  for  testing 
under  a  selective  enforcement  audit,  as 
specified  in  40  CFR  part  1068,  subpart 
E. 

(n)  Include  information  needed  to 
certify  vehicles  to  GHG  standards  under 
40  CFR  part  1037  as  described  in 
§1036.510. 

§1036.210  Preliminary  approval  before 
certification. 

if  you  send  us  information  before  you 
finish  the  application,  we  may  review  it 
and  make  any  appropriate 
determinations,  especially  for  questions 
related  to  engine  family  definitions, 
auxiliary  emission  control  devices, 
adjustable  parameters,  deterioration 
factors,  testing  for  service  accumulation, 
and  maintenance.  Decisions  made  under 
this  section  are  considered  to  be 
preliminary  approval,  subject  to  final 
review  and  approval.  We  will  generally 
not  reverse  a  decision  where  we  have 
given  you  preliminary  approval,  unless 
we  find  new  information  supporting  a 
different  decision,  if  you  request 
preliminary  approval  related  to  the 
upcoming  model  year  or  the  model  year 
after  that,  we  will  make  best-effortsto 
make  the  appropriate  determinations  as 
soon  as  practicable.  We  will  generally 
not  provide  preliminary  approval 
related  to  a  future  model  year  more  than 
two  years  ahead  of  time. 

§1036.225  Amending  my  application  for 
certification. 

Before  we  issue  you  a  certificate  of 
conformity,  you  may  amend  your 
application  to  include  new  or  modified 
engine  configurations,  subject  to  the 
provisions  of  this  section.  After  we  have 
issued  your  certificate  of  conformity, 
you  may  send  us  an  amended 
application  requesting  that  we  include 
new  or  modified  engine  configurations 
within  the  scope  of  the  certificate, 
subject  to  the  provisions  of  this  section. 
You  must  also  amend  your  application 
if  any  changes  occur  with  respect  to  any 
information  that  is  included  or  should 
be  included  in  your  application. 

(a)  You  must  amend  your  application 
before  you  take  any  of  the  following 
actions: 

(1 )  Add  an  engine  configuration  to  an 
engine  family,  in  this  case,  the  engine 
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configuration  added  must  be  consistent 
with  other  engine  configurations  in  the 
engine  family  with  respect  to  the  criteria 
listed  in  §1036.230. 

(2)  Change  an  engine  configuration 
already  included  in  an  engine  family  in 
a  way  that  may  affect  emissions,  or 
change  any  of  the  components  you 
described  in  your  application  for 
certification.  This  includes  production 
and  design  changes  that  may  affect 
emissions  any  time  during  the  engine’s 
lifetime. 

(3)  Modify  an  FEL  and  FCL  for  an 
engine  family  as  described  in  paragraph 
(f)  of  this  section. 

(b)  To  amend  your  application  for 
certification,  send  the  relevant 
information  to  the  Designated 
Compliance  Officer. 

(1)  Describe  in  detail  the  addition  or 
change  in  the  engine  model  or 
configuration  you  intend  to  make. 

(2)  Include  engineering  evaluations  or 
data  showing  that  the  amended  engine 
family  complies  with  all  applicable 
requirements.  You  may  do  this  by 
showing  that  the  original  emission -data 
engine  is  still  appropriate  for  showing 
that  the  amended  family  complies  with 
all  applicable  requirements. 

(3)  if  the  original  emission-data 
engine  for  the  engine  family  is  not 
appropriate  to  show  compliance  for  the 
new  or  modified  engine  configuration, 
include  new  test  data  showing  that  the 
new  or  modified  engine  configuration 
meets  the  requirements  of  this  part. 

(4)  Include  any  other  information 
needed  to  make  your  application  correct 
and  complete. 

(c)  We  may  ask  for  more  test  data  or 
engineering  evaluations.  You  must  give 
us  these  within  30  days  after  we  request 
them. 

(d)  For  engine  families  already 
covered  by  a  certificate  of  conformity, 
we  will  determine  whether  the  existing 
certificate  of  conformity  covers  your 
newly  added  or  modified  engine.  You 
may  ask  for  a  hearing  if  we  deny  your 
request  (see  §1036.820). 

(e)  For  engine  families  already 
covered  by  a  certificate  of  conformity, 
you  may  start  producing  the  new  or 
modified  engine  configuration  any  time 
after  you  send  us  your  amended 
application  and  before  we  make  a 
decision  under  paragraph  (d)  of  this 
section.  However,  if  we  determine  that 
the  affected  engines  do  not  meet 
applicable  requirements,  we  will  notify 
you  to  cease  production  of  the  engines 
and  may  require  you  to  recall  the 
engines  at  no  expense  to  the  owner. 
Choosing  to  produce  engines  under  this 
paragraph  (e)  is  deemed  to  be  consent  to 
recall  all  engines  that  we  determine  do 
not  meet  applicable  emission  standards 


or  other  requirements  and  to  remedy  the 
nonconformity  at  no  expense  to  the 
owner.  If  you  do  not  provide 
information  required  under  paragraph 
(c)  of  this  section  within  30  days  after 
we  request  it,  you  must  stop  producing 
the  new  or  modified  engines. 

(f)  You  may  ask  us  to  approve  a 
change  to  your  FEL  in  certain  cases  after 
the  start  of  production,  but  before  the 
end  of  the  model  year.  If  you  change  an 
FEL  for  C02,  your  FCL  for  C02  is 
automatically  set  to  your  new  FEL 
divided  by  1 .03.  The  changed  FEL  may 
not  apply  to  engines  you  have  already 
introduced  into  U.S.  commerce,  except 
as  described  in  this  paragraph  (f).  You 
may  ask  us  to  approve  a  change  to  your 
FEL  in  the  following  cases: 

(1)  You  may  ask  to  raise  your  FEL  for 
your  engine  family  at  any  time.  In  your 
request,  you  must  show  that  you  will 
still  be  able  to  meet  the  emission 
standards  as  specified  in  subparts  B  and 
H  of  this  part.  Use  the  appropriate  FELs/ 
FCLs  with  corresponding  production 
volumes  to  calculate  emission  credits 
for  the  model  year,  as  described  in 
subpart  H  of  this  part. 

(2)  You  may  ask  to  lower  the  FEL  for 
your  engine  family  only  if  you  have  test 
data  from  production  engines  showing 
that  emissions  are  below  the  proposed 
lower  FEL  (or  below  the  proposed  FCL 
for  C02).  The  lower  FEL/FCL  applies 
only  to  engines  you  produce  after  we 
approve  the  new  FEL/FCL.  Use  the 
appropriate  FELs/FCLs  with 
corresponding  production  volumes  to 
calculate  emission  credits  for  the  model 
year,  as  described  in  subpart  H  of  this 
part. 

(g)  You  may  produce  engines  as 
described  in  your  amended  application 
for  certification  and  consider  those 
engines  to  be  in  a  certified  configuration 
if  we  approve  a  new  or  modified  engine 
configuration  during  the  model  year 
under  paragraph  (d)of  this  section. 
Similarly,  you  may  modify  in-use 
engines  as  described  in  your  amended 
application  for  certification  and 
consider  those  engines  to  be  in  a 
certified  configuration  if  we  approve  a 
new  or  modified  engine  configuration  at 
any  time  under  paragraph  (d)  of  this 
section.  Modifying  a  new  or  in-use 
engine  to  be  in  a  certified  configuration 
does  not  violate  the  tampering 
prohibition  of  40  CFR  1068.101(b)(1),  as 
long  as  this  does  not  involve  changing 
to  a  certified  configuration  with  a  higher 
family  emission  limit. 

§1036.230  Selecting  engine  families. 

See  40  CFR  86.001-24  for  instructions 
on  how  to  divide  your  product  line  into 
families  of  engines  that  are  expected  to 
have  similar  emission  characteristics 


throughout  the  useful  life.  You  must 
certify  your  engines  to  the  standards  of 
§1036.108  using  the  same  engine 
families  you  use  for  criteria  pollutants 
under  40  CFR  part  86.  The  following 
provisions  also  apply: 

(a)  Engines  certified  as  hybrid  engines 
may  not  be  included  in  an  engine  family 
with  engines  with  conventional 
powertrains.  Note  that  this  does  not 
prevent  you  from  including  engines  in 

a  conventional  family  if  they  are  used  in 
hybrid  vehicles,  as  long  as  you  certify 
them  conventionally. 

(b)  If  you  certify  engines  in  the  family 
for  use  as  both  vocational  and  tractor 
engines,  you  must  split  your  family  into 
two  separate  subfamilies.  Indicate  in  the 
application  for  certification  that  the 
engine  family  is  to  be  split. 

(1)  Calculate  emission  credits  relative 
to  the  vocational  engine  standard  for  the 
number  of  engines  sold  into  vocational 
applications  and  relative  to  the  tractor 
engine  standard  for  the  number  of 
engines  sold  into  non-vocationaltractor 
applications.  You  may  assign  the 
numbers  and  configurations  of  engines 
within  the  respective  subfamilies  at  any 
time  before  submitting  the  end -of- year 
report  required  by  §1036.730.  If  the 
family  participates  in  averaging, 
banking,  or  trading,  you  must  identify 
the  type  of  vehicle  in  which  each  engine 
is  installed;  we  may  alternatively  allow 
you  to  use  statistical  methods  to 
determine  this  for  a  fraction  of  your 
engines.  Keep  records  to  document  this 
determination. 

(2)  If  you  restrict  use  of  the  test 
configuration  for  your  split  family  to 
only  tractors,  or  only  vocational 
vehicles,  you  must  identify  a  second 
testable  configuration  for  the  other  type 
of  vehicle  (or  an  unrestricted 
configuration).  Identify  this 
configuration  in  your  application  for 
certification.  The  FCL  for  the  engine 
family  applies  for  this  configuration  as 
well  as  the  primary  test  configuration. 

(c)  If  you  certify  in  separate  engine 
families  engines  that  could  have  been 
certified  in  vocational  and  tractor 
engine  subfamilies  in  the  same  engine 
family,  count  the  two  families  as  one 
family  for  purposes  of  determining  your 
obligations  with  respect  to  the  OBD 
requirements  and  in -usetesting 
requirements  of  40  CFR  part  86.  Indicate 
in  the  applications  for  certification  that 
the  two  engine  families  are  covered  by 
this  paragraph  (c). 

(d)  Engine  configurations  within  an 
engine  family  must  use  equivalent 
greenhouse  gas  emission  controls. 

Unless  we  approve  it,  you  may  not 
produce  nontested  configurations 
without  the  same  emission  control 
hardware  included  on  the  tested 
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configuration.  We  will  only  approve  it 
if  you  demonstrate  that  the  exclusion  of 
the  hardware  does  not  increase 
greenhouse  gas  emissions. 

(e)  If  you  certify  both  engine  fuel 
maps  and  powertrain  fuel  maps  for  an 
engine  family,  you  may  split  the  engine 
family  into  two  separate  subfamilies. 
Indicate  this  in  your  application  for 
certification,  and  identify  whether  one 
or  both  of  these  sets  of  fuel  maps  applies 
for  each  group  of  engines.  If  you  do  not 
split  your  family,  all  engines  within  the 
family  must  conform  to  the  engine  fuel 
maps,  including  any  engines  for  with 
the  powertrain  maps  also  apply. 

§1036.235  Testing  requirements  for 
certification. 

This  section  describes  the  emission 
testing  you  must  perform  to  show 
compliance  with  the  greenhouse  gas 
emission  standards  in  §1036.108. 

(a)  Select  a  single  emission -data 
engine  from  each  engine  family  as 
specified  in  40  CFR  part  86.  The 
standards  of  this  part  apply  only  with 
respect  to  emissions  measured  from  this 
tested  configuration  and  other 
configurations  identified  in 

§1 036.205(e).  Note  that  configurations 
identified  in  §1 036.205(e)  are 
considered  to  be  “tested 
configurations”.  Whether  or  not  you 
actually  tested  them  for  certification. 
However,  you  must  apply  the  same  (or 
equivalent)  emission  controls  to  all 
other  engine  configurations  in  the 
engine  family.  In  other  contexts,  the 
tested  configuration  is  sometimes 
referred  to  as  the  “parent 
configuration”,  although  the  terms  are 
not  synonymous. 

(b)  Test  your  emission  -dataengines 
using  the  procedures  and  equipment 
specified  in  subpart  F  of  this  part.  In  the 
case  of  dual-fueland  flexible-fuel 
engines,  measure  emissions  when 
operating  with  each  type  of  fuel  for 
which  you  intend  to  certify  the  engine. 
(Note:  measurement  of  criteria 
emissions  from  flexible-fuelengines 
generally  involves  operation  with  the 
fuel  mixture  that  best  represents  in-use 
operation,  or  with  the  fuel  mixture  with 
the  highest  emissions.)  Measure  C02, 
CH4,  and  N20  emissions  using  the 
specified  duty  cycle(s),  including  cold- 
startand  hot -starttesting  as  specified  in 
40  CFR  part  86,  subpart  N.  The 
following  provisions  apply  regarding 
test  cycles  for  demonstrating 
compliance  with  tractor  and  vocational 
standards: 

(1)  If  you  are  certifying  the  engine  for 
use  in  tractors,  you  must  measure  C02 
emissions  using  the  applicable  ramped  - 
modal  cycle  specified  in  §1036.505,  and 


measure  CH4,  and  N20  emissions  using 
the  specified  transient  cycle. 

(2)  If  you  are  certifying  the  engine  for 
use  in  vocational  applications,  you  must 
measure  C02,  CH4,  and  N20  emissions 
using  the  specified  transient  duty  cycle, 
including  cold-startand  hot -starttesting 
as  specified  in  40  CFR  part  86,  subpart 
N. 

(3)  You  may  certify  your  engine 
family  for  both  tractor  and  vocational 
use  by  submitting  C02  emission  data 
from  both  ramped -modaland  transient 
cycle  testing  and  specifying  FCLs  for 
both. 

(4)  Some  of  your  engines  certified  for 
use  in  tractors  may  also  be  used  in 
vocational  vehicles,  and  some  of  your 
engines  certified  for  use  in  vocational 
may  be  used  in  tractors.  However,  you 
may  not  knowingly  circumvent  the 
intent  of  this  part  (to  reduce  in  -  use 
emissions  of  C02)  by  certifying  engines 
designed  for  tractors  or  vocational 
vehicles  (and  rarely  used  in  the  other 
application)  to  the  wrong  cycle.  For 
example,  we  would  generally  not  allow 
you  to  certify  all  your  engines  to  the 
ramped -modalcycle  without  certifying 
any  to  the  transient  cycle. 

(c)  We  may  perform  confirmatory 
testing  by  measuring  emissions  from 
any  of  your  emission -dataengines.  If 
your  certification  includes  powertrain 
testing  as  specified  in  40  CFR  1036.630, 
this  paragraph  (c)  also  applies  for  the 
powertrain  test  results. 

(1 )  We  may  decide  to  do  the  testing 
at  your  plant  or  any  other  facility.  If  we 
do  this,  you  must  deliver  the  engine  to 
a  test  facility  we  designate.  The  engine 
you  provide  must  include  appropriate 
manifolds,  aftertreatment  devices, 
electronic  control  units,  and  other 
emission -relatedcomponents  not 
normally  attached  directly  to  the  engine 
block.  If  we  do  the  testing  at  your  plant, 
you  must  schedule  it  as  soon  as  possible 
and  make  available  the  instruments, 
personnel,  and  equipment  we  need. 

(2)  if  we  measure  emissions  on  your 
engine,  the  results  of  that  testing 
become  the  official  emission  results  for 
the  engine  as  specified  in  this  paragraph 
(c).  Unless  we  later  invalidate  these 
data,  we  may  decide  not  to  consider 
your  data  in  determining  if  your  engine 
family  meets  applicable  requirements. 

(3)  Before  we  test  one  of  your  engines, 
we  may  set  its  adjustable  parameters  to 
any  point  within  the  physically 
adjustable  ranges. 

(4)  Before  we  test  one  of  your  engines, 
we  may  calibrate  it  within  normal 
production  tolerances  for  anything  we 
do  not  consider  an  adjustable  parameter. 
For  example,  this  would  apply  for  an 
engine  parameter  that  is  subject  to 
production  variability  because  it  is 


adjustable  during  production,  but  is  not 
considered  an  adjustable  parameter  (as 
defined  in  §1036.801)  because  it  is 
permanently  sealed.  For  parameters  that 
relate  to  a  level  of  performance  that  is 
itself  subject  to  a  specified  range  (such 
as  maximum  power  output),  we  will 
generally  perform  any  calibration  under 
this  paragraph  (c)(4)  in  a  way  that  keeps 
performance  within  the  specified  range. 

(5)  We  may  use  our  emission  test 
results  for  steady-state,idie,  cycle  - 
averageand  powertrain  fuel  maps,  as 
long  as  we  perform  at  least  three  valid 
tests.  We  will  use  mean  values  for  each 
point  to  specify  our  fuel  maps  and  may 
use  the  resulting  fuel  maps  as  the 
official  emission  results.  We  may  also 
consider  how  the  different  fuel  maps 
affect  GEM  emission  results  as  part  of 
our  decision.  We  will  not  replace 
individual  points  from  your  fuel  map, 
but  we  may  make  separate 
determinations  for  steady -state, idle, 
cycle -averageand  powertrain  fuel  maps. 

(6)  If  you  supply  cycle -averageengine 
fuel  maps  for  the  highway  cruise  cycles 
instead  of  generating  a  stead y-statefuel 
map  for  these  cycles,  we  may  perform 

a  confirmatory  test  of  your  engine  fuel 
maps  for  the  highway  cruise  cycles  by 
either  of  the  following  methods: 

(i)  Directly  measuring  the  highway 
cruise  cycle -averagefuel  maps. 

(ii)  Measuring  a  steady -statefuel  map 
as  described  in  paragraph  (c)(5)  of  this 
section  and  using  it  in  GEM  to  create 
our  own  cycle -averageengine  fuel  maps 
for  the  highway  cruise  cycles. 

(d)  You  may  ask  to  use  carryover 
emission  data  from  a  previous  model 
year  instead  of  doing  new  tests,  but  only 
if  all  the  following  are  true: 

(1)  The  engine  family  from  the 
previous  model  year  differs  from  the 
current  engine  family  only  with  respect 
to  model  year,  items  identified  in 

§1 036.225(a),  or  other  characteristics 
unrelated  to  emissions.  We  may  waive 
this  criterion  for  differences  we 
determine  not  to  be  relevant. 

(2)  The  emission -dataengine  from  the 
previous  model  year  remains  the 
appropriate  emission -dataengine  under 
paragraph  (b)  of  this  section. 

(3)  The  data  show  that  the  emission  - 
data  engine  would  meet  all  the 
requirements  that  apply  to  the  engine 
family  covered  by  the  application  for 
certification. 

(e)  We  may  require  you  to  test  a 
second  engine  of  the  same  configuration 
in  addition  to  the  engine  tested  under 
paragraph  (a)  of  this  section. 

(f)  If  you  use  an  alternate  test 
procedure  under  40  CFR  1065.10  and 
later  testing  shows  that  such  testing 
does  not  produce  results  that  are 
equivalent  to  the  procedures  specified 
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in  subpart  F  of  this  part,  we  may  reject 
data  you  generated  using  the  alternate 
procedure. 

§1036.241  Demonstrating  compliance  with 
greenhouse  gas  emission  standards. 

(a)  For  purposes  of  certification,  your 
engine  family  is  considered  in 
compliance  with  the  emission  standards 
in  §1036.108  if  all  emission -data 
engines  representing  the  tested 
configuration  of  that  engine  family  have 
test  results  showing  official  emission 
results  and  deteriorated  emission  levels 
at  or  below  the  standards.  Note  that 
your  FCLs  are  considered  to  be  the 
applicable  emission  standards  with 
which  you  must  comply  for 
certification. 

(b)  Your  engine  family  is  deemed  not 
to  comply  if  any  emission -dataengine 
representing  the  tested  configuration  of 
that  engine  family  has  test  results 
showing  an  official  emission  result  or  a 
deteriorated  emission  level  for  any 
pollutant  that  is  above  an  applicable 
emission  standard  (generally  the  FCL). 
Note  that  you  may  increase  your  FCL  if 
any  certification  test  results  exceed  your 
initial  FCL. 

(c)  Apply  deterioration  factors  to  the 
measured  emission  levels  for  each 
pollutant  to  show  compliance  with  the 
applicable  emission  standards.  Your 
deterioration  factors  must  take  into 
account  any  available  data  from  in-use 
testing  with  similar  engines.  Apply 
deterioration  factors  as  follows: 

(1 )  Additive  deterioration  factor  for 
greenhouse  gas  emissions.  Except  as 
specified  in  paragraphs  (c)(2)  and  (3)  of 
this  section,  use  an  additive 
deterioration  factor  for  exhaust 
emissions.  An  additive  deterioration 
factor  is  the  difference  between  the 
highest  exhaust  emissions  (typically  at 
the  end  of  the  useful  life)  and  exhaust 
emissions  at  the  low  -  hourtest  point,  in 
these  cases,  adjust  the  official  emission 
results  for  each  tested  engine  at  the 
selected  test  point  by  adding  the  factor 
to  the  measured  emissions,  if  the  factor 
is  less  than  zero,  use  zero.  Additive 
deterioration  factors  must  be  specified 
to  one  more  decimal  place  than  the 
applicable  standard. 

(2)  Multiplicative  deterioration  factor 
for  greenhouse  gas  emissions.  Use  a 
multiplicative  deterioration  factor  for  a 
pollutant  if  good  engineering  judgment 
calls  for  the  deterioration  factor  for  that 
pollutant  to  be  the  ratio  of  the  highest 
exhaust  emissions  (typically  at  the  end 
of  the  useful  life)  to  exhaust  emissions 
at  the  low -hourtest  point.  Adjust  the 
official  emission  results  for  each  tested 
engine  at  the  selected  test  point  by 
multiplying  the  measured  emissions  by 
the  deterioration  factor.  If  the  factor  is 


less  than  one,  use  one.  A  multiplicative 
deterioration  factor  may  not  be 
appropriate  in  cases  where  testing 
variability  is  significantly  greater  than 
engine-to-engina/ariability. 
Multiplicative  deterioration  factors  must 
be  specified  to  one  more  significant 
figure  than  the  applicable  standard. 

(3)  Sawtooth  and  other  nonlinear 
deterioration  patterns.  The  deterioration 
factors  described  in  parag rap hs  (c)(1) 
and  (2)  of  this  section  assume  that  the 
highest  useful  life  emissions  occur 
either  at  the  end  of  useful  life  or  at  the 
low -hourtest  point.  The  provisions  of 
this  paragraph  (c)(3)  apply  where  good 
engineering  judgment  indicates  that  the 
highest  useful  life  emissions  will  occur 
between  these  two  points.  For  example, 
emissions  may  increase  with  service 
accumulation  until  a  certain 
maintenance  step  is  performed,  then 
return  to  the  low -hou remission  levels 
and  begin  increasing  again.  Such  a 
pattern  may  occur  with  battery  -  based 
electric  hybrid  engines.  Base 
deterioration  factors  for  engines  with 
such  emission  patternson  the  difference 
between  (or  ratio  of)  the  point  at  which 
the  highest  emissions  occur  and  the 
low -hourtest  point.  Note  that  this 
applies  for  maintenance-related 
deterioration  only  where  we  allow  such 
critical  emission  -  relatedmaintenance. 

(4)  [Reserved] 

(5)  Dual-fueland  flexible- fuelengines. 
In  the  case  of  dual-fueland  flexible-fuel 
engines,  apply  deterioration  factors 
separately  for  each  fuel  type  by 
measuring  emissions  with  each  fuel 
type  at  each  test  point.  You  may 
accumulate  service  hours  on  a  single 
emission -dataengine  using  the  type  of 
fuel  or  the  fuel  mixture  expected  to  have 
the  highest  combustion  and  exhaust 
temperatures;  you  may  ask  us  to 
approve  a  different  fuel  mixture  if  you 
demonstrate  that  a  different  criterion  is 
more  appropriate. 

(d)  Calculate  emission  data  using 
measurements  to  at  least  one  more 
decimal  place  than  the  applicable 
standard.  Apply  the  deterioration  factor 
to  the  official  emission  result,  as 
described  in  paragraph  (c)  of  this 
section,  then  round  the  adjusted  figure 
to  the  same  number  of  decimal  places  as 
the  emission  standard.  Compare  the 
rounded  emission  levels  to  the  emission 
standard  for  each  emission -dataengine. 

(e)  If  you  identify  more  than  one 
configuration  in  §1036. 205(e),  we  may 
test  (or  require  you  to  test)  any  of  the 
identified  configurations.  We  may  also 
require  you  to  provide  an  engineering 
analysis  that  demonstrates  that  untested 
configurations  listed  in  §1036.205(e) 
comply  with  their  FCL. 


§1036.250  Reporting  and  recordkeeping 
for  certification. 

(a)  Within  90  days  after  the  end  of  the 
model  year,  send  the  Designated 
Compliance  Officer  a  report  including 
the  total  U.S.-directedproduction 
volume  of  engines  you  produced  in  each 
engine  family  during  the  model  year 
(based  on  information  available  at  the 
time  of  the  report).  Report  the 
production  by  serial  number  and  engine 
configuration.  Small  manufacturers  may 
omit  this  requirement.  You  may 
combine  this  report  with  reports 
required  under  subpart  H  of  this  part. 

(b)  Organize  and  maintain  the 
following  records: 

(1)  A  copy  of  all  applicationsand  any 
summary  information  you  send  us. 

(2)  Any  of  the  information  we  specify 
in  §1036.205  that  you  were  not  required 
to  include  in  your  application. 

(c)  Keep  routine  data  from  emission 
tests  required  by  this  part  (such  as  test 
cell  temperatures  and  relative  humidity 
readings)  for  one  year  after  we  issue  the 
associated  certificate  of  conformity. 

Keep  all  other  information  specified  in 
this  section  for  eight  years  after  we  issue 
your  certificate. 

(d)  Store  these  records  in  any  format 
and  on  any  media,  as  long  as  you  can 
promptly  send  us  organized,  written 
records  in  English  if  we  ask  for  them. 
You  must  keep  these  records  readily 
available.  We  may  review  them  at  any 
time. 

§1036.255  What  decisions  may  EPA  make 
regarding  my  certificate  of  conformity? 

(a)  If  we  determine  your  application  is 
complete  and  shows  that  the  engine 
family  meets  all  the  requirements  of  this 
part  and  the  Act,  we  will  issue  a 
certificate  of  conformity  for  your  engine 
family  for  that  model  year.  We  may 
make  the  approval  subject  to  additional 
conditions. 

(b)  We  may  deny  your  application  for 
certification  if  we  determine  that  your 
engine  family  fails  to  comply  with 
emission  standards  or  other 
requirements  of  this  part  or  the  Clean 
Air  Act.  We  will  base  our  decision  on 
all  available  information.  If  we  deny 
your  application,  we  will  explain  why 
in  writing. 

(c)  In  addition,  we  may  deny  your 
application  or  suspend  or  revoke  your 
certificate  if  you  do  any  of  the 
following: 

(1)  Refuse  to  comply  with  any  testing 
or  reporting  requirements. 

(2)  Submit  false  or  incomplete 
information  (paragraph  (e)  of  this 
section  applies  if  this  is  fraudulent). 

This  includes  doing  anything  after 
submission  of  your  application  to 
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render  any  of  the  submitted  information 
false  or  incomplete. 

(3)  Render  inaccurate  any  test  data. 

(4)  Deny  us  from  completing 
authorized  activities  (see  40  CFR 
1068.20).  This  includes  a  failure  to 
provide  reasonable  assistance. 

(5)  Produce  engines  for  importation 
into  the  United  States  at  a  location 
where  local  law  prohibits  us  from 
carrying  out  authorized  activities. 

(6)  Fail  to  supply  requested 
information  or  amend  your  application 
to  include  all  engines  being  produced. 

(7)  Take  any  action  that  otherwise 
circumvents  the  intent  of  the  Act  or  this 
part,  with  respect  to  your  engine  family. 

(d)  We  may  void  the  certificate  of 
conformity  for  an  engine  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  as  required  under  this 
part  or  the  Act.  Note  that  these  are  also 
violations  of  40  CFR  1068.101(a)(2). 

(e)  We  may  void  your  certificate  if  we 
find  that  you  intentionally  submitted 
false  or  incomplete  information.  This 
includes  rendering  submitted 
information  false  or  incomplete  after 
submission. 

(f)  If  we  deny  your  application  or 
suspend,  revoke,  or  void  your 
certificate,  you  may  ask  for  a  hearing 
(see  §1036.820). 

Subpart  D — Testing  Production 
Engines 

§1036.301  Measurements  related  to  GEM 
inputs  in  a  selective  enforcement  audit. 

(a)  Selective  enforcement  audits  apply 
for  engines  as  specified  in  40  CFR  part 
1068,  subpart  E.  This  section  describes 
how  this  applies  uniquely  in  certain 
circumstances. 

(b)  Selective  enforcement  audit 
provisions  apply  with  respect  to  your 
fuel  maps  as  follows: 

(1 )  A  selective  enforcement  audit  for 
an  engine  with  respect  to  fuel  maps 
would  consist  of  performing 
measurements  with  production  engines 
to  determine  fuel  -  consumption rates  as 
declared  for  GEM  simulations,  and 
running  GEM  for  the  vehicle 
configurations  specified  in  paragraph 
(b)(2)  of  this  section  based  on  those 
measured  values.  The  engine  is 


considered  passing  for  a  given 
configuration  if  the  new  modeled 
emission  result  for  each  applicable  duty 
cycle  is  at  or  below  the  modeled 
emission  result  corresponding  to  the 
declared  GEM  inputs.  The  engine  is 
considered  failing  for  a  given 
configuration  if  the  new  modeled 
emission  result  for  any  applicable  duty 
cycle  is  above  the  modeled  emission 
result  corresponding  to  the  declared 
GEM  inputs. 

(2)  Evaluate  cycle-averagefuel  maps 
by  running  GEM  based  on  simulated 
vehicle  configurations  representing  the 
interpolated  center  of  every  group  of 
four  test  points  that  define  a  boundary 
of  cycle  work  and  average  engine  speed 
divided  by  average  vehicle  speed.  These 
simulated  vehicle  configurations  are 
defined  from  the  four  surrounding 
points  based  on  averaging  values  for 
vehicle  mass,  drag  area  (if  applicable), 
tire  rolling  resistance,  tire  size,  and  axle 
ratio.  The  regulatory  subcategory  is 
defined  by  the  regulatory  subcategory  of 
the  vehicle  configuration  with  the 
greatest  mass  from  those  four  test 
points.  Figure  1  of  this  section 
illustrates  a  determination  of  vehicle 
configurations  for  engines  used  in 
tractors  and  Vocational  HDV  using  a 
fixed  tire  size  (see  §1036.540(c)(3)(iii)). 
The  vehicle  configuration  from  the 
upper- leftquad rant  is  defined  by  values 
for  Tests  1,2,4,  and  5  from  Table  3  of 
§1036.540.  Calculate  vehicle  mass  as 
the  average  of  the  values  from  the  four 
tests.  Determine  the  weight  reduction 
needed  for  GEM  to  simulate  this 
calculated  vehicle  mass  by  comparing 
the  average  vehicle  mass  to  the  default 
vehicle  mass  for  the  vehicle  subcategory 
from  the  four  points  that  has  the  greatest 
mass,  with  the  understanding  that  two- 
thirds  of  weight  reduction  for  tractors  is 
applied  to  vehicle  weight  and  one-third 
is  understood  to  represent  increased 
payload.  This  is  expressed 
mathematically  as  Mavg  =  Msubcategory  ¥ 

*  deduction ,  which  can  be  solved  for 
Adduction  -  For  vocational  vehicles,  half  of 
weight  reduction  is  applied  to  vehicle 
weight  and  half  is  understood  to 
represent  increased  payload.  Use  the 
following  values  for  default  vehicle 
masses  by  vehicle  subcategory: 


Table  1  of  §1036.301— Default 
Vehicle  Mass  by  Vehicle  Sub¬ 
category 


Vehicle  subcategory 

Default 
vehicle  mass 

(kg) 

Vocational  Light  HDV  . 

7,257 

Vocational  Medium  HDV  . 

11,408 

Class  7  Mid-RoofDay  Cab  .. 

20,910 

Class  8  Mid-RoofDay  Cab  .. 

29,529 

Class  8  High-RoofSIeeper 
Cab . 

31,978 

Heavy- Haul  Tractor  . 

53,750 

(3)  This  paragraph  (b)(3)  provides  an 
example  to  illustrate  how  to  determine 
GEM  input  values  for  the  four  vehicle 
configurations  identified  in  paragraph 
(b)(2)  of  this  section.  If  axle  ratio  is  2.5 
for  Tests  1  and  2,  and  3.5  for  Tests  4  and 
5,  the  average  value  is  3.0.  A  tire  size 

of  500  revolutions  per  mile  would  apply 
for  all  four  tests,  so  the  average  tire  size 
would  be  that  same  value.  Similarly,  Crr 
is  6.9  kg/tonne  since  that  value  applies 
for  all  four  points.  The  calculated 
average  value  of  CdA  is  6.9  m2.  The 
calculated  average  vehicle  mass  is 
28,746.5  kg.  Weight  reduction  is  4,847 
kg  or  10,686  pounds  -  (31,978  ¥ 
28,746.5)). 

(4)  Because  your  cycle -averagemap 
may  have  more  or  fewer  test  points,  you 
may  have  more  than  or  fewer  than  the 
number  of  audit  points  shown  in  Figure 
1  of  this  section.  If  the  audit  includes 
fuel -maptesting  in  conjunction  with 
engine  testing  relative  to  exhaust 
emission  standards,  the  fuel  -  map 
simulations  for  the  whole  set  of  vehicles 
and  duty  cycles  counts  as  a  single  test 
result  for  purposes  of  evaluating 
whether  the  engine  family  meets  the 
pass- fai (criteria  under  40  CFR 
1068.420.  If  the  audit  includes  only 
fuel -maptesting,  determine  emission 
results  from  at  least  three  different 
engine  configurations  simulated  with 
each  applicable  vehicle  configuration 
identified  in  §1036.540;  the  fuel-map 
simulation  for  each  vehicle 
configuration  counts  as  a  separate  test 
for  the  engine. 
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Figure  1  of  §  1036.301  -  Sample  of  SEA  Test  Points 


Class  8  High-Roof  Sleeper  Cab  #  [cellrange]  •  [cellrange]  •  [ceelrange]  j 


Class  8  Mid-Roof  Day  Cab  '§  1 

^  I 
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Class  7  Mid-Roof  Day  Cab 


■■■■■# . fGELLRANGEj  •  [CELLRANGE] . •♦fCEELRANGE] 


2,5  3  3.5  4  4.5 

Axle  Ratio 


•  Test  Vehicles  from  Tab!  e  3  of  §  1 03 6,540  ■  SEA  Test  V  eh  ides 


(c)  If  your  certification  includes 
powertrain  testing  as  specified  in  40 
CFR  1036.630,  these  selective 
enforcement  audit  provisions  apply 
with  respect  to  powertrain  test  results  as 
specified  in  40  CFR  part  1037,  subpart 
D,  and  40  CFR  1037.550.  We  may  allow 
manufacturers  to  instead  perform  the 
engine -based testing  to  simulate  the 
powertrain  test  as  specified  in  40  CFR 
1037.551. 

(d)  We  may  suspend  or  revoke 
certificates  for  any  appropriate 
configurations  within  one  or  more 
engine  families  based  on  the  outcome  of 
a  selective  enforcement  audit. 

Subpart  E — In-Use  Testing 

§1036.401  in-use  testing. 

We  may  perform  in  -  usetesting  of  any 
engine  family  subject  to  the  standards  of 
this  part,  consistent  with  the  Clean  Air 
Act  and  the  provisions  of  §1036.235. 
Note  that  this  provision  does  not  affect 
your  obligation  to  test  your  in-use 
engines  as  described  in  40  CFR  part  86, 
subpart  T. 

Subpart  F — Test  Procedures 

§1036.501  How  do  I  run  a  valid  emission 
test? 

(a)  Use  the  equipment  and  procedures 
specified  in  this  subpart  and  40  CFR 
86.1305  to  determine  whether  engines 


meet  the  emission  standards  in 
§1036.108. 

(b)  You  may  use  special  or  alternate 
procedures  to  the  extent  we  allow  them 
under  40  CFR  1065.10. 

(c)  This  subpart  is  addressed  to  you  as 
a  manufacturer,  but  it  applies  equally  to 
anyone  who  does  testing  for  you,  and  to 
us  when  we  perform  testing  to 
determine  if  your  engines  meet  emission 
standards. 

(d)  For  engines  that  use  aftertreatment 
technology  with  infrequent  regeneration 
events,  apply  infrequent  regeneration 
adjustment  factors  as  described  in 
§1036.530. 

(e)  Test  hybrid  engines  as  described  in 
§1036.525  and  40  CFR  part  1065. 

(f)  Determine  engine  fuel  maps  as 
described  in  §1036.51 0(b). 

(g)  The  following  additional 
provisions  apply  for  testing  to 
demonstrate  compliance  with  the 
emission  standards  in  §1036.108  for 
model  year  2021  and  later  engines: 

(1 )  If  your  engine  is  intended  for 
installation  in  a  vehicle  equipped  with 
stop -starttechno logy,  you  may  use  good 
engineering  judgment  to  turn  the  engine 
off  during  the  idle  portions  of  the  duty 
cycle  to  represent  in-useoperation, 
consistent  with  good  engineering 
judgment. 

(2)  Use  one  of  the  following  methods 
to  measure  C02  emissions: 


(i)  Use  the  ramped -modalcycle 
specified  in  §1036.505  using  either 
continuous  or  batch  sampling. 

(ii)  Measure  C02  emissions  over  the 
ramped -modalcycle specified  in  40  CFR 
86.1362  using  continuous  sampling. 
Integrate  the  test  results  by  mode  to 
establish  separate  emission  rates  for 
each  mode  (including  the  transition 
following  each  mode,  as  applicable). 
Apply  the  weighting  factors  specified  in 
40  CFR  86.1362  to  calculate  a  composite 
emission  result. 

(3)  Measure  or  calculate  emissions  of 
criteria  pollutants  corresponding  to  your 
measurements  to  demonstrate 
compliance  with  C02  standards.  These 
test  results  are  not  subject  to  the  duty - 
cycle  standards  of  40  CFR  part  86, 
subart  A. 

§1036.505  Ramped-modal  testing 
procedures. 

(a)  Starting  in  model  year  2021 ,  you 
must  measure  C02  emissions  using  the 
ramped -modalcycle  in  40  CFR  86.1362 
as  described  in  §1036.501,  or  using  the 
ramped -modalcycle  in  this  section. 

(b)  Measure  emissions  using  the 
ramped -modalduty  cycle  shown  in  the 
following  table  to  determine  whether 
engines  meet  the  steady -state 
compression  -ignitionstandards 
specified  in  subpart  B  of  this  part: 
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Table  1  of  §1036.505— Ramped- Mddal  Duty  Cycle 


RMC  mode 

Time  in  mode 
(seconds) 

Engine 
speed 1 2 

Torque 

(percent)23 

la 

Steady -state . 

124 

Warm  idle  . 

0. 

1b 

Transition  . 

20 

Linear  Transition  . 

Linear  Transition. 

2a 

Steady -state . 

196 

A  . 

100. 

2b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

3a 

Steady -state . 

220 

B  . 

50. 

3b 

Transition  . 

20 

B  . 

Linear  Transition. 

4a 

Steady -state . 

220 

B  . 

75. 

4b 

Transition  . 

20 

Linear  Transition . 

Linear  Transition. 

5a 

Steady -state . 

268 

A  . 

50. 

5b 

Transition  . 

20 

A  . 

Linear  Transition. 

6a 

Steady -state . 

268 

A  . 

75. 

6b 

Transition  . 

20 

A  . 

Linear  Transition. 

7a 

Steady -state . 

268 

A  . 

25. 

7b 

Transition  . 

20 

Linear  Transition  . 

Linear  Transition. 

8a 

Steady -state . 

196 

B  . 

100. 

8b 

Transition  . 

20 

B  . 

Linear  Transition. 

9a 

Steady -state . 

196 

B  . 

25. 

9b 

Transition  . 

20 

Linear  Transition  . 

Linear  Transition. 

10a 

Steady -state . 

28 

C  . 

100. 

10b 

Transition  . 

20 

C  . 

Linear  Transition. 

11a 

Steady -state . 

4 

C  . 

25. 

11b 

Transition  . 

20 

C  . 

Linear  Transition. 

12a 

Steady -state . 

4 

C  . 

75. 

12b 

Transition  . 

20 

C  . 

Linear  Transition. 

13a 

Steady -state . 

4 

C  . 

50. 

13b 

Transition  . 

20 

Linear  Transition  . 

Linear  Transition. 

14 

Steady -state . 

144 

Warm  idle  . 

0. 

1  Speed  terms  are  defined  in  40  CFR  part  1065. 

2  Advance  from  one  mode  to  the  next  within  a  20  second  transition  phase.  During  the  transition  phase,  command  a  linear  progression  from  the 
speed  or  torque  setting  of  the  current  mode  to  the  speed  or  torque  setting  of  the  next  mode. 

3  The  percent  torque  is  relative  to  maximum  torque  at  the  commanded  engine  speed. 


§1036.510  Engine  data  and  information  for 
vehicle  certification. 

You  must  give  vehicle  manufacturers 
information  as  follows  so  they  can 
certify  model  year  2021  and  later 
vehicles: 

(a)  Identify  engine  make,  model,  fuel 
type,  engine  family  name,  calibration 
identification,  and  engine  displacement. 
Also  identify  which  standards  the 
engines  meet. 

(b)  This  paragraph  (b)  describes  three 
different  methods  to  generate  engine 
fuel  maps.  Manufacturers  may  generally 
rely  on  any  of  the  three  mapping 
methods.  However,  manufacturers  must 
generate  fuel  maps  using  either  cycle- 
average  or  powertrain  testing  as 
described  in  paragraphs  (b)(2)  and  (3)  of 
this  section  for  hybrid  engines  and 
hybrid  vehicles.  Also,  vehicle 
manufacturers  must  use  the  powertrain 
method  for  any  vehicle  with  a 
transmission  that  is  not  automatic, 
automated  manual,  manual,  or  dual- 
clutch. 

(1 )  Combined  steady -stateand  cycie- 
average.  Determine  steady -stateengine 
fuel  maps  and  fuel  consumption  at  idle 
as  described  in  §1036.535,  and 
determine  cycle -averageengine  fuel 
maps  as  described  in  §1036.540, 
excluding  cycle -averagefuel  maps  for 
highway  cruise  cycles. 


(2)  Cycle- average. Determine  fuel 
consumption  at  idle  as  described  in 
§1036.535,  and  determine  cycle -average 
engine  fuel  maps  as  described  in 
§1036.540,  including  cycle-average 
engine  fuel  maps  for  highway  cruise 
cycles.  In  this  case,  you  do  not  need  to 
determine  steady -stateengine  fuel  maps 
under  §1036.535.  Fuel  mapping  for 
highway  cruise  cycles  using  cycle - 
average  testing  is  an  alternate  method, 
which  means  that  we  may  do 
confirmatory  testing  based  on  steady - 
state  fuel  mapping  for  highway  cruise 
cycles  even  if  you  do  not;  however,  we 
will  use  the  steady -statefuel  maps  to 
create  cycle -averagefuel  maps.  In 
§1036.540  we  define  the  vehicle 
configurations  for  testing;  we  may  add 
more  vehicle  configurations  to  better 
represent  your  engine’s  operation  for  the 
range  of  vehicles  in  which  your  engines 
will  be  installed  (see  40  1065.10(c)(1)). 

(3)  Powertrain.  Generate  a  powertrain 
fuel  map  as  described  in  40  CFR 
1037.550.  In  this  case,  you  do  not  need 
to  perform  fuel  mapping  under 
§1036.535  or  §1036.540. 

(d)  Provide  the  following  information 
if  you  generate  engine  fuel  maps  using 
either  paragraph  (b)(1 )  or  (2)  of  this 
section; 

(1)  Full  -  loadtorque  curve  for  installed 
engines,  and  the  full  -  loadtorque  curve 


of  the  engine  with  the  highest  fueling 
rate  that  shares  the  same  engine 
hardware,  including  the  turbocharger,  as 
described  in  40  CFR  1065.510.  You  may 
use  40  CFR  1065.510(b)(5)(i)  for  engines 
subject  to  spark -ign it ionstandards. 
Measure  the  torque  curve  for  hybrid 
engines  as  described  in  40  CFR 
1065.510(g)  with  the  hybrid  system 
active. 

(2)  Motoring  torque  map  as  described 
in  40  CFR  1065.510(c)(2)  and  (4)  for 
conventional  and  hybrid  engines, 
respectively. 

(3)  Declared  engine  idle  speed.  For 
vehicles  with  manual  transmissions, 
this  is  the  engine  speed  with  the 
transmission  in  neutral.  For  all  other 
vehicles,  this  is  the  engine’s  idle  speed 
when  the  transmission  is  in  drive. 

§1036.525  Hybrid  engines. 

(a)  If  your  engine  system  includes 
features  that  recover  and  store  energy 
during  engine  motoring  operation,  test 
the  engine  as  described  in  paragraph  (d) 
of  this  section.  For  purposes  of  this 
section,  features  that  recover  energy 
between  the  engine  and  transmission 
are  considered  related  to  engine 
motoring. 

(b)  If  you  produce  a  hybrid  engine 
designed  with  power  take-offcapability 
and  sell  the  engine  coupled  with  a 
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transmission,  you  may  calculate  a 
reduction  in  C02  emissions  resulting 
from  the  power  take -offoperat ion  as 
described  in  40  CFR  1037.540.  Quantify 
the  C02  reduction  for  your  engines 
using  the  vehicle- based  procedures, 
consistent  with  good  engineering 
judgment. 

(c)  For  engines  that  include  electric 
hybrid  systems,  test  the  engine  with  the 
hybrid  electric  motor,  the  rechargeable 
energy  storage  system  (RESS),  and  the 
power  electronics  between  the  hybrid 
electric  motor  and  the  RESS.  You  may 
ask  us  to  modify  the  provisions  of  this 
section  for  testing  engines  with  other 
kinds  of  hybrid  systems. 

(d)  Measure  emissions  using  the  same 
procedures  that  apply  for  testing  non- 
hybrid  engines  under  this  part,  except 
as  specified  in  this  part  and  40  CFR  part 
1065.  For  ramped -modaltesting, 
deactivate  the  hybrid  features  unless  we 
specify  otherwise.  The  following 
provisions  apply  for  testing  hybrid 
engines: 

(1 )  Engine  mapping.  Map  the  engine 
as  specified  in  40  CFR  1065.510.  This 
requires  separate  torque  maps  for  the 
engine  with  and  without  the  hybrid 
features  active.  For  transient  testing, 
denormal ize  the  duty  cycle  using  the 
map  generated  with  the  hybrid  feature 
active.  For  steady -statetesting, 
denormal  ize  the  duty  cycle  using  the 
map  generated  without  the  hybrid 
feature. 

(2)  Engine  shutdown  during  testing.  If 
you  will  configure  production  engines 
to  shut  down  automatically  during  idle 
operation,  you  may  let  the  engine  shut 
down  during  the  idle  portions  of  the 
duty  cycle. 

(3)  Work  calculation.  Calculate 
positive  and  negative  work  done  over 
the  cycle  according  to  40  CFR 
1065.650(d),  except  that  you  must  set 
power  to  zero  to  calculate  negative  work 
done  for  any  period  over  the  cycle 
where  the  engine  produces  net  positive 
power  or  where  the  negative  power  is 
solely  from  the  engine  and  not  the 
hybrid  system. 

(4)  Limits  on  braking  energy.  Calculate 
brake  energy  fraction,  xb,  as  follows: 

(i)  Calculate  xb  as  the  integrated 
negative  work  over  the  cycle  divided  by 
the  integrated  positive  work  over  the 
cycle  according  to  Eq.  1036.525-1. 
Calculate  the  brake  energy  limit  for  the 
engine,  xbi,  according  to  Eq.  1036.525- 
2.  If  xb  is  less  than  or  equal  to  xbi,  use 
the  integrated  positive  work  for  your 
emission  calculations.  If  xb  is  greater 
than  Xbi  use  Eq.  1036.525-3  to  calculate 
an  adjusted  value  for  cycle  work,  Wcyc\Q, 
and  use  Wcyc\e  as  the  work  value  for 
calculating  emission  results.  You  may 
set  an  instantaneous  brake  target  that 


will  prevent  xb  from  being  larger  than 
xbi  to  avoid  the  need  to  subtract  extra 
brake  work  from  positive  work. 


w 

neg 

W 

pos 


Eq.  1036.525-1 

Where: 

1/I4eg  =  the  negative  work  over  the  cycle. 
Wpos  =  the  positive  work  over  the  cycle. 


4.158 -10'4-Pmax  +0.2247 


Eq.  1036.525-2 

Where: 

P max  =  the  maximum  power  of  the  engine 
with  the  hybrid  system  engaged. 


Eq.  1036.525-3 

Where: 

1/l/cyde  =  cycle  work  when  xb  is  greater  than 
Xbi. 

Example: 
lA4e§  =4.69  kW-hr 
Wpos  =  14.67  kW-hr 
Pmax  =  223  kW 


1.69 

14.67 


=  0.320  kW 


Xb,  =4.158.10*4. .223  +0.2247  =  0.317  kW 
since  xb  >  xw > ; 

Wcyde  =  14.67  ¥  (|4.59|  ¥  0.317-14.67)  = 
14.63  kW-hr 


(ii)  Convert  from  g/kW-hrto  g/hp-hr 
as  the  final  step  in  calculating  emission 
results. 

(5)  State  of  charge.  Correct  for  the  net 
energy  change  of  the  energy  storage 
device  as  described  in  40  CFR  1066.501. 


§1036,530  Calculating  greenhouse  gas 
emission  rates. 

This  section  describes  how  to 
calculate  official  emission  results  for 
C02,  CH4,  and  N20. 

(a)  Calculate  brake- spec ificemissi on 
rates  for  each  applicable  duty  cycle  as 
specified  in  40  CFR  1065.650.  Apply 
infrequent  regeneration  adjustment 
factors  to  your  cycle-averageresults  as 
described  in  40  CFR  86.004-28  for  C02 
starting  in  model  year  2021.  You  may 
optionally  apply  infrequent  regeneration 
adjustment  factors  for  CH4  and  N20. 

(b)  Adjust  C02  emission  rates 
calculated  under  paragraph  (a)  of  this 
section  for  measured  test  fuel  properties 
as  specified  in  this  paragraph  (b).  This 
adjustment  is  intended  to  make  official 


emission  results  independent  of 
differences  in  test  fuels  within  a  fuel 
type.  Use  good  engineering  judgment  to 
develop  and  apply  testing  protocols  to 
minimize  the  impact  of  variations  in  test 
fuels. 

(1)  Determine  mass- specif icnet 
energy  content,  £mfueimeas3  also  known  as 
lower  heating  value,  in  MJ/kg,  expressed 
to  at  least  three  decimal  places,  as 
follows: 

(1)  For  liquid  fuels,  determine 
Emfueimeas  according  to  AST M  D4809 
(incorporated  by  reference  in 
§1036.810). 

(ii)  For  gaseous  fuels,  determine 
Emfueimeas  using  good  eng i neeri ng 
judgment. 

(2)  Determine  your  test  fuel’s  carbon 
mass  fraction,  wCj  as  described  in  40 
CFR  1065.655(d),  expressed  to  at  least 
three  decimal  places;  however,  you 
must  measure  fuel  properties  rather 
than  using  the  default  values  specified 
in  Table  1  of  40  CFR  1065.655.  Have  the 
sample  analyzed  by  three  different  labs 
and  use  the  arithmetic  mean  of  the 
results  as  your  test  fuel’s  wc. 

(3)  If,  over  a  period  of  time,  you 
receive  multiple  fuel  deliveries  from  a 
single  stock  batch  of  test  fuel,  you  may 
use  constant  values  for  mass -specific 
energy  content  and  carbon  mass 
fraction,  consistent  with  good 
engineering  judgment.  To  use  this 
provision,  you  must  demonstrate  that 
every  subsequent  delivery  comes  from 
the  same  stock  batch  and  that  the  fuel 
has  not  been  contaminated. 

(4)  Correct  measured  C02  emission 
rates  as  follows: 


p  —  p  ^mfuelmeas 

CC()2cor  —  ^C02  *  ^ 

^mfuelCref  ^Cmeas 


Eq.  1036.530-1 

Where: 

eC02  =  the  calculated  C02  emission  result. 
£mfueimeas  =  the  mass-specif icnet  energy 
content  of  the  test  fuel  as  determ  i  ned  i  n 
paragraph  (b)(1)  of  this  section.  Note  that 
dividing  this  value  by  wCmeas  (as  is  done 
in  this  equation)  equates  to  a  carbon - 
specific  net  energy  content  having  the 
same  units  as£m&dCref. 

Emfueici-ef  =  the  reference  value  of  carbon - 
mass-specificnet  energy  content  for  the 
appropriate  fuel  type,  as  determined  in 
Table  1  of  thissection. 

Wcmeas  =  carbon  mass  fraction  of  the  test  fuel 
(or  mixture  of  test  fuels)  as  determined 
in  paragraph  (b)(2)  of  thissection. 

Example: 

eC02  =  630.0  g/hp-hr 
Emfueimeas  -  42.528  MJ/kg 
Emfceicref  =49.3112  MJ/kgC 
Wcmeas  =  0.870 
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eC02cor 


630.0 


42.528 

49.3112-0.870 


eC02a>r  =  624.5  g/hp-hr 


Table  1  of  §1036.530— Reference  fuel  properties 


Fuel  type1 

Reference  fuel 
carbon -mass- 
specific  net 
energy  content, 

^mfuelCref. 

(MJ/kgCj2 

Reference  fuel 
carbon  mass 
fraction,  wCief2 

Diesel  fuel  . 

49.3112 

0.874 

Gasoline  . 

50.4742 

0.846 

Natural  Gas . 

66.2910 

0.750 

LPG  . 

56.5218 

0.820 

Dimethyl  Ether  . 

55.3886 

0.521 

High -levelethanol- gasoline  blends . 

50.3211 

0.576 

1  For  fuels  that  are  not  listed,  you  must  ask  us  to  approve  reference  fuel  properties. 

2  For  multi -fuel  streams,  such  as  natural  gas  with  diesel  fuel  pilot  injection,  use  good  engineering  judgment  to  determine  blended  values  for 
^mfueicief  and  wCxef  using  the  values  in  this  table. 


(c)  Your  official  emission  result  for 
each  pollutant  equals  your  calculated 
brake -specificemissi on  rate  multiplied 
by  all  applicable  adjustment  factors, 
other  than  the  deterioration  factor- 

11036.535  Determining  steady-state 
engine  fuel  maps  and  fuel  consumption  at 
idle. 

This  section  describes  how  to 
determine  an  engine’s  steady -statefuel 
map  and  fuel  consumption  at  idle  for 
model  year  2021  and  later  vehicles. 
Vehicle  manufacturers  may  need  these 
values  to  demonstrate  compliance  with 
emission  standards  under  40  CFR  part 
1037  as  described  in  §1036.510. 

(a)  General  test  provisions.  Perform 
fuel  mapping  using  the  procedure 
described  in  paragraph  (b)  of  this 
section  to  establish  measured  fuel- 
consumption  rates  at  a  range  of  engine 
speed  and  load  settings.  Measure  fuel 
consumption  at  idle  using  the  procedure 
described  in  paragraph  (c)  of  this 
section.  If  you  perform  cycle-average 
mapping  for  highway  cruise  cycles  as 
described  in  §1037.540,  omit  mapping 
under  paragraph  (b)  of  the  section  and 
instead  perform  mapping  as  described 
in  paragraph  (c)  and  (d)  of  this  section. 
Use  these  measured  fuel -consumption 
values  to  declare  fuel-consumptionrates 
for  certification  as  described  in 
paragraph  (e)  of  this  section. 

(1)  Map  the  engine  as  described  in 
§1036.51 0(a)(2)  and  (3),  and  perform 
emission  measurements  as  described  in 
40  CFR  1065.501  and  1065.530  for 
discrete- modesteady -statetesting.  This 
section  uses  engine  parameters  and 
variables  that  are  consistent  with  40 
CFR  part  1065. 

(2)  Measure  NOx  emissions  for  each 
specified  sampling  period  in  g/s.  You 
may  perform  these  measurements  using 
a  NOx  emission -measu remen tsystem 


that  meets  the  requirements  of  40  CFR 
part  1065,  subpart  J.  Include  these 
measured  NOx  values  any  time  you 
report  to  us  your  fuel  consumption 
values  from  testing  under  this  section.  If 
a  system  malfunction  prevents  you  from 
measuring  NOx  emissions  during  a  test 
under  this  section  but  the  test  otherwise 
gives  valid  results,  you  may  consider 
this  a  valid  test  and  omit  the  NOx 
emission  measurements;  however,  we 
may  require  you  to  repeat  the  test  if  we 
determine  that  you  inappropriately 
voided  the  test  with  respect  to  NOx 
emission  measurement. 

(b)  Steady -statefuel  mapping. 
Determine  fuel-consumptionrates  for 
each  engine  configuration  over  a  series 
of  steady -stateengine  operating  points 
as  described  in  this  paragraph  (b).  You 
may  use  shared  data  across  an  engine 
platform  to  the  extent  that  the  fuel  - 
consumption  rates  remain  valid.  For 
example,  if  you  test  a  high  -output 
configuration  and  create  a  different 
configuration  that  uses  the  same  fueling 
strategy  but  limits  the  engine  operation 
to  be  a  subset  of  that  from  the  high  - 
output  configuration,  you  may  use  the 
fuel-consumptionrates  for  the  reduced 
number  of  mapped  points  for  the  low  - 
output  configuration,  as  long  as  the 
narrower  map  includes  at  least  70 
points.  Perform  fuel  mapping  as  follows: 

(1 )  Select  ten  speed  points  that 
include  warm  idle  speed,  /Wie,  the 
highest  speed  above  maximum  power  at 
which  70%  of  maximum  power  occurs, 
nu,  and  eight  equally  spaced  points 
between  fnidie  and  nm.  Control  speed  to 
within  ±1%  of  nhi  (see  40  CFR 
1065.610(c)). 

(2)  Select  ten  torque  values,  including 
7=0,  maximum  mapped  torque,  7max 
mapped,  and  eight  equally  spaced  points 
between  7=0  and  7max  mapPed-  Replace 
any  torque  setpoints  that  are  above  the 


mapped  torque  at  a  given  speed,  7max, 
minus  5  percent  of  7max  mapped-  with  one 
test  point  at  7max.  Control  engine  torque 
tO  Within  ±5%  Of  7max  mapped  - 

(3)  You  may  need  to  adjust 
dynamometer  settings  any  time  the 
engine  is  operating  on  the  low-speedor 
high-speedgovernor  to  maintain  stable 
engine  operation.  You  may  change  the 
dynamometer’s  speed  setpoint  as 
needed  to  avoid  activating  the  engine’s 
governor.  You  may  alternatively  set  the 
dynamometer  mode  to  torque-control, in 
which  case  speed  can  fall  outside  of 

±1  %  Of  /7hi- 

(4)  Precondition  the  engine  as 
described  in  40  CFR  1065.510(b)(2). 

(5)  Within  60  seconds  after 
concluding  the  preconditioning 
procedure,  operate  the  engine  at  nhi  and 
7max  - 

(6)  After  the  engine  operates  at  the  set 
speed  and  torque  for  60  seconds,  start 
recording  measurements  using  one  of 
the  following  methods: 

(i)  Carbon  mass  balance.  Record 
speed  and  torque  and  measure 
emissions  and  other  inputs  needed  to 
run  the  chemical  balance  in  40  CFR 
1065.655(c)  for  (29  to  31)  seconds; 
determine  the  corresponding  mean 
values  for  the  sampling  period.  We  will 
use  carbon  mass  balance. 

(ii)  Direct  measurement  of  fuel  flow. 
Record  speed  and  torque  and  measure 
fuel  consumption  with  a  fuel  flow  meter 
for  (29  to  31 )  seconds;  determine  the 
corresponding  mean  values  for  the 
sampling  period. 

(7)  After  completing  the  sampling 
period  described  in  paragraph  (b)(6)  of 
this  section,  linearly  ramp  the  engine 
over  15  seconds  to  the  next  lowest 
torque  value  while  holding  speed 
constant.  Perform  the  measurements 
described  at  the  new  torque  setting  and 
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repeat  this  sequence  for  ail  remaining 
torque  values  down  to  T  =  0. 

(8)  Continue  testing  to  complete  fuel 
mapping  as  follows: 

(i)  At  T  =  0,  linearly  ramp  the  engine 
over  15  seconds  to  operate  at  the  next 
lowest  speed  value  and  increase  torque 
to  Tmax-  Perform  measurements  for  all 
the  torque  values  at  the  selected  speed 
as  described  in  paragraphs  (b)(6)  and  (7) 
of  this  section.  Repeat  this  sequence  for 
all  remaining  speed  values  down  to  fnid ie 
to  complete  the  fuel -mapping 
procedure.  You  may  interrupt  the 
mapping  sequence  to  calibrate  emission  - 


measurement  instrumentation  only 
during  stabilization  at  7~max  for  a  given 
speed,  if  you  use  batch  sampling  to 
measure  background  emissions,  you 
may  sample  periodically  into  the  bag 
over  the  course  of  multiple  test  intervals 
defined  by  the  period  between 
cal  i  brations  of  em  ission  -  measu  rement 
instrumentation.  The  background 
sample  must  be  applied  to  correct 
emissions  sampled  over  the  test 
interval(s)  between  calibrations. 

(ii)  if  an  infrequent  regeneration  event 
occurs  during  fuel  mapping,  invalidate 


all  the  measurements  made  at  that 
engine  speed.  Allow  the  regeneration 
event  to  finish,  then  restart  engine 
stabilization  at  rmax  at  the  same  engine 
speed  and  continue  with  measurements 
from  that  point  in  the  fuel -mapping 
sequence. 

(9)  if  you  determine  fuel  -consumption 
rates  using  emission  measurements  from 
the  raw  or  diluted  exhausUcalcuiate  the 
mean  fuel  mass  flow  rate,  mfuei,  for  each 
point  in  the  fuel  map  using  the 
following  equation: 


m 


fuel 


Mc 

^Cmeas 


*exh 


XCcombdry  __  ^CQ2PEF 
1  +  XH20exhdry  ^('02  ) 


Eq.  1036.535-1 


Where: 

ft&ei  -  mean  fuel  mass  flow  rate  for  a  given 
fuel  map  setpoint,  expressed  to  at  least 
the  nearest  0.001  g/s. 

Mc  =  molar  mass  of  carbon. 

Wcmeas  =  carbon  mass  fraction  of  fuel  (or 

mixture  of  test  fuels)  as  determined  in  40 
CFR  1065.655(d),  except  that  you  may 
not  use  the  default  properties  in  Table  1 
of  40  CFR  1 065.655  to  determ  i  ne  a,  b, 
and  wc  for  liquid  fuels. 


ftexh  =  the  mean  raw  exhaust  molar  flow  rate 
from  which  you  measured  emissions 
according  to  40  CFR  1065.655. 
xecombdry  =  the  mean  concentration  of  carbon 
from  fuel  and  any  injected  fluids  in  the 
exhaust  per  mole  of  dry  exhaust  as 
determined  in  40  CFR  1065.655(c). 
Xmoexhdry  =  the  mean  concentration  of  H20  in 
exhaust  per  mole  of  dry  exhaust  as 
~  determined  in  40  CFR  1065.655(c). 
mC02DEF  =  the  mean  C02  mass  emission  rate 
resulting  from  diesel  exhaust  fluid 
decomposition  as  determined  in 


paragraph  (b)(10)  of  this  section,  if  your 
engine  does  not  use  diesel  exhaust  fluid, 
or  if  you  choosanot  to  perform  this 
correction,  set  MCo2def  equal  to  0. 

Mcoi  =  molar  mass  of  carbon  dioxide. 

Example: 

Mc  =  12.0107  g/mol 

Wcmeas  =  0.869 

(Txli  ~  25.534  mol/s 

Xp  co  mb  dry  =  0.002805  1710 1 /mO  I 

feoexMry  =  0.0353  mol/mol 

mco2DEF  =  0.0726  g/s 

Mcoi  =  44.0095  g/mol 


t-  _  12.0107 
Wfuel_  0.869 


25.534- 


0.002805  0.0726  > 

1  +  0.0353  44.0095  j 


=  0.933  g/s 


(10)  If  you  determine  fuel  - 
consumption  rates  using  emission 
measurements  with  engines  that  utilize 


diesel  exhaust  fluid  for  NOx  control, 
correct  for  the  mean  C02  mass 
emissions  resulting  from  diesel  exhaust 


fluid  decomposition  at  each  fuel  map 
setpoint  using  the  following  equation 


mC02DEF  mm\ 


^CQ2  *  WCH4N2Q 


CH4N20 


Eq.  1036.535-2 


Where: 

J^DEF  “  the  mean  mass  flow  rate  of  injected 
urea  solution  diesel  exhaust  fluid  for  a 
given  sampling  period,  determined 
directly  from  the  engine  control  module, 
or  measured  separately,  consistent  with 
good  engineering  judgment. 

Mc 02  =  molar  mass  of  carbon  dioxide. 


Wch4N2o  -  mass  fraction  of  urea  in  diesel 

exhaust  fluid  aqueous  solution.  Note  that 
the  subscript  “CH4N20”  refers  to  urea  as 
a  pure  compound  and  the  subscript 
“DEF”  refers  to  the  aqueous  32.5%  urea 
diesel  exhaust  fluid  as  a  solution  of  urea 
in  water  with  a  nominal  urea 
concentration  of  32.5%. 


M ch4n2o  -  molar  mass  of  urea. 
-  Example: 

$def  =  0.  304  g/s 
Mcoi  =  44.0095  g/mol 
Wch4N2o  =  32.5%  -  0.325 
Mc H4N20  =  60.05526  g/mol 


WC02DEF 


=  0.304- 


44.0095-0.325 

60.05526 


0.0726  g/s 
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(11)  Correct  the  measured  or 
calculated  mean  fuel  mass  flow  rate, 


$fuei  at  each  engine  operating  condition  a  reference  fuel  using  the  following 
to  a  mass -spec if icnet  energy  content  of  equation: 


^ftielcor  ”  77%:iel 


£ 


mfuelmeas 


-^mfuelCref  '  WCref 


Eq.  1036.535-3 


Where: 

£mfueimeas  =  the  mass- specif  icnet  energy 
content  of  the  test  fuel  as  determined  in 
§1 036.530(b)(1). 

^mfueicref  =  the  reference  val  ue  of  carbon  - 
mass-specificnet  energy  content  for  the 
appropriate  fuel.  Use  the  values  shown 
in  Table  1  of  §1036.530  for  the 


designated  fuel  types,  or  values  we 
approve  for  other  fuel  types. 

Wcief  =  the  reference  value  of  carbon  mass 
fraction  for  the  test  fuel  as  shown  in 
Table  1  of  §1036.530  for  the  designated 
fuels.  For  other  fuels,  use  the  reference 
carbon  mass  fraction  of  diesel  fuel  for 
engines  subject  to  compression  -  ignition 


standards,  and  use  the  reference  carbon 
mass  fraction  of  gasoline  for  engines 
subject  to  spark- ignitionstandards. 


-Example: 
m&ei=  0.933  g/s 
Pmfiielmeas  =  42.7984  MJ/kgC 
Hm&eicref  =49.3112  MJ/kgC 
WClcf  =  0.874 


in 


fuel 


0.933 


42.7984 

49.3112*0.874 


0.927  g/s 


(c)  Fuel  consumption  at  idle. 
Determine  values  for  fuel  -  consumption 
rate  at  idle  for  each  engine  configuration 
as  described  in  this  paragraph  (c).  You 
may  use  shared  data  across  engine 
configurations,  consistent  with  good 
engineering  judgment.  Perform 
measurements  as  follows: 

(1)  Precondition  the  engine  as 
described  in  40  CFR  1065.510(b)(2). 

(2)  Within  60  seconds  after 
concluding  the  preconditioning 
procedure,  operate  the  engine  at  its 
minimum  declared  warm  idle  speed, 
fnidiemin ,  as  described  in  40  CFR 
1065.510(b)(3),  set  zero  torque,  and  start 
the  sampling  period.  Continue  sampling 
for  (595  to  605)  seconds.  Perform 
measurements  using  carbon  mass 
balance.  Record  speed  and  torque  and 
measure  emissions  and  other  inputs  as 
described  in  40  CFR  1065.655(c); 
determine  the  corresponding  mean 
values  for  the  sampling  period. 

Calculate  the  mean  fuel  mass  flow  rate, 
Mfuei,  during  the  sampling  period  as 


described  in  paragraph  (b)(9)  of  this 
section. 

Manufacturers  may  instead  measure 
fuel  consumption  with  a  fuel  flow  meter 
and  determine  the  corresponding  mean 
values  for  the  sampling  period. 

(3)  Repeat  the  steps  in  paragraphs 
(c)(1 )  and  (2)  of  this  section  with  the 
engine  set  to  operate  at  a  torque  setting 
of  100  N-m. 

(4)  Repeat  the  steps  in  paragraphs 
(c)(1 )  through  (3)  of  this  section  with  the 
engine  operated  at  its  declared 
maximum  warm  idle  speed,  fnidlemax  - 

(5)  if  an  infrequent  regeneration  event 
occurs  during  this  procedure,  invalidate 
any  measurements  made  at  that  idle 
condition.  Allow  the  regeneration  event 
to  finish,  then  repeat  the  measurement 
and  continue  with  the  test  sequence. 

(6)  Correct  the  measurecLpr  calculated 
mean  fuel  mass  flow  rate,  at  each 
of  the  four  idle  settings  to  account  for 
mass-specificnet  energy  content  as 
described  in  paragraph  (b)(11)of  this 
section. 


(d)  Steady -statefuel  maps  used  for 
cycle-averagefuel  mapping  of  the  cruise 
cycles.  Use  the  appropriate  default 
steady- stateeng ine  fuel  map  as 
specified  in  Appendix  I  to  this  part  to 
generate  cycle-averagefuel  maps  under 
§1036.540,  as  amended  based  on  the 
measu remen ts specified  in  this 
paragraph  (d).  Measure  fuel 
consumption  at  idle  at  the  four  specified 
engine  operating  conditions.  For  any 
values  from  the  default  map  that  lie 
within  the  boundaries  of  the  engine 
speed  and  torque  values  represented  by 
these  idle-operatingpoints,  use  the 
measured  values  instead  of  the  default 
values.  You  may  use  shared  data  across 
engine  configurations,  consistent  with 
good  engineering  judgment.  Determine 
values  for  fuel  -consumptionrate  at  idle 
for  each  engine  configuration  as  follows: 

(1)  Determine  idle  torque,  7ke,  at  the 
engine’s  maximum  warm  idle  speed 
using  the  following  equation: 


T 

idle[speed] 


T  •  f 2 

fhstall  J  nidlejspeed] 


r 

J  fhstall 


/» 


nidle[speed] 


•1 


.1 


Eq.  1036.535-4 


Where: 

7"tn stall  =  the  maximum  engine  torque  at  fmVAu . 
fn  idle  [speed]  =  the  applicable  engine  idle  speed 
as  described  in  this  paragraph  (d). 


fnstaii  =  the  stal  I  speed  of  the  torque  converter; 
use  fntesi  or  2250  rpm,  whichever  is 
lower. 

Pace  =  accessory  power  for  the  vehicle  class; 
use  1500  W  for  Vocational  Light  HDV,  2500 
W  for  Vocational  Medium  HDV,  and  3500  W 
for  Tractors  and  Vocational  Heavy  HDV. 


Example: 

Tfnstaii  —  1870  N-m 
latest  =  1740.8  r/min  =  182.30  rad/s 
fn stall  =  1740.8  r/min  =  182.30  rad/s 
fnidiemax  =  700  r/min  =  73.30  rad/s 
Pace  =  1500  W 


EPA-1 9-01 26-A-001 547 


ED  001620  00002750-00550 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


74028  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


^1870-73.302  1  500 


T'dlanx-  182.302 


73.30 


1.1  =  352.12  N-m 


(2)  Precondition  the  engine  as 
described  in  40  CFR  1065.510(b)(2). 

(3)  Within  60  seconds  after 
concluding  the  preconditioning 
procedure,  operate  the  engine  at  its 
maximum  declared  warm  idle  speed, 
fnidiemax,  as  described  in  40  CFR 
1065.510(b)(3),  set  torque  to  the  value 
determined  in  paragraph  (d)(1)  of  this 
section,  after  the  engine  operates  at  the 
set  speed  and  torque  for  60  seconds, 
start  the  sampling  period.  Continue 
sampling  for  (29  to  31 ) seconds.  Perform 
measurements  using  carbon  mass 
balance.  Record  speed  and  torque  and 
measure  emissions  and  other  inputs  as 
described  in  40  CFR  1065.655(c); 
determine  the  corresponding  mean 
values  for  the  sampling  period. 

Calculate  the  mean  fuel  mass  flow  rate, 
Wfuei,  during  the  sampling  period  as 
described  in  paragraph  (b)(9)  of  this 
section.  Manufacturers  may  instead 
measure  fuel  consumption  with  a  fuel 
flow  meter  and  determine  the 
corresponding  mean  values  for  the 
sampling  period. 

(4)  Repeat  the  steps  in  paragraphs 
(d)(2)  and  (3)  of  this  section  with  the 
engine  set  to  operate  at  zero  torque. 

(5)  Repeat  the  steps  in  paragraphs 
(d)(1)  through  (4)  of  this  section  with 
the  engine  operated  at  its  declared 
minimum  warm  idle  speed,  fmdiemm- 

(6)  If  an  infrequent  regeneration  event 
occurs  during  this  procedure,  invalidate 
any  measurements  made  at  that  idle 
condition.  Allow  the  regeneration  event 
to  finish,  then  repeat  the  measurement 
and  continue  with  the  test  sequence. 

(7)  Correct  the  measured-or  calculated 
mean  fuel  mass  flow  rate,  ttfuei  at  each 
of  the  four  idle  settings  to  account  for 
mass- spec ificnet  energy  content  as 
described  in  paragraph  (b)(1 1 )  of  this 
section. 

(e)  Measured  vs.  declared  fuel  - 
consumption  rates.  Select  fuel  - 
consumption  rates  in  g/s  to  characterize 
the  engine’s  fuel  maps.  These  declared 
values  may  not  be  lower  than  any 


corresponding  measured  values 
determined  in  paragraphs  (b)  through 
(d)  of  this  section.  You  may  select  any 
value  that  is  at  or  above  the 
corresponding  measured  value.  These 
declared  fuel-consumptionrates,  which 
serve  as  emission  standards  under 
§1036.108,  are  the  values  that  vehicle 
manufacturers  will  use  for  certification 
under  40  CFR  part  1037.  Note  that 
production  engines  are  subject  to  GEM 
cycle- weightedlimits  as  described  in 
§1036.301. 

§1036,540  Determining  cycle-average 
engine  fuel  maps. 

(a)  Overview.  This  section  describes 
how  to  determine  an  engine’s  cycle - 
average  fuel  maps  for  model  year  2021 
and  later  vehicles  with  transient  cycles. 
This  may  also  apply  for  highway  cruise 
cycles  as  described  in  §1036.510. 
Vehicle  manufacturers  may  need  one  or 
both  of  these  to  demonstrate  compliance 
with  emission  standards  under  40  CFR 
part  1037.  Generating  cycle- average 
engine  fuel  maps  consists  of  the 
following  steps: 

(1 )  Determine  the  engine’s  torque 
maps  as  described  in  §1036. 510(a). 

(2)  Determine  the  engine’s  steady - 
state  fuel  map  and  fuel  consumption  at 
idle  as  described  in  §1036.535. 

(3)  Simulate  several  different  vehicle 
configurations  using  GEM  (see  40  CFR 
1037.520)  to  create  new  engine  duty 
cycles,  as  described  in  paragraph  (c)  of 
this  section.  The  transient  vehicle  duty 
cycles  for  this  simulation  are  in  40  CFR 
part  1037,  Appendix  I;  the  highway 
cruise  cycles  with  grade  are  in  40  CFR 
part  1037,  Appendix  IV.  Note  that  GEM 
simulation  relies  on  vehicle  service 
classes  as  described  in  40  CFR  1037.140. 

(4)  Test  the  engines  using  the  new 
duty  cycles  to  determine  fuel 
consumption,  cycle  work,  and  average 
vehicle  speed  as  described  in  paragraph 
(d)of  this  section  and  establish  GEM 
inputs  for  those  parameters  for  further 
vehicle  simulations  as  described  in 
paragraph  (e)  of  this  section. 


(b)  General  test  provisions.  The 
following  provisions  apply  for  testing 
under  this  section: 

(1)  To  perform  fuel  mapping  under 
this  section  for  hybrid  engines,  make 
sure  the  engine  and  its  hybrid  features 
are  appropriately  configured  to 
represent  the  hybrid  features  in  your 
testing. 

(2)  Measure  NOx  emissions  for  each 
specified  sampling  period  in  grams.  You 
may  perform  these  measurements  using 
a  NOx  emission -measu remen tsystem 
that  meets  the  requirements  of  40  CFR 
part  1065,  subpart  J.  Include  these 
measured  NOx  values  any  time  you 
report  to  us  your  fuel  consumption 
values  from  testing  under  this  section.  If 
a  system  malfunction  prevents  you  from 
measuring  NOx  emissions  during  a  test 
under  this  section  but  the  test  otherwise 
gives  valid  results,  you  may  consider 
this  a  valid  test  and  omit  the  NOx 
emission  measurements;  however,  we 
may  require  you  to  repeat  the  test  if  we 
determine  that  you  inappropriately 
voided  the  test  with  respect  to  NOx 
emission  measurement. 

(3)  This  section  uses  engine 
parameters  and  variables  that  are 
consistent  with  40  CFR  part  1065. 

(c)  Create  engine  cycles.  Use  GEM  to 
simulate  several  different  vehicle 
configurations  to  create  transient  and 
highway  cruise  engine  cycles 
corresponding  to  each  vehicle 
configuration,  as  follows: 

(1)  Set  up  GEM  to  simulate  vehicle 
operation  based  on  your  engine’s  torque 
maps,  stead y-statefuel  maps,  and  fuel 
consumption  at  idle  as  described  in 
paragraph  (a)(1)  and  (2)  of  this  section. 

(2)  Set  up  GEM  with  transmission 
gear  ratios  for  different  vehicle  service 
classes  and  vehicle  duty  cycles  as 
described  in  Table  1  of  this  section. 
These  values  are  based  on  automatic  or 
automated  manual  transmissions,  but 
they  apply  for  all  transmission  types. 


Table  1  of  §1036.540— Assigned  Transmission  Gear  Ratios 


Gear  number 

Light  HDV  and 
medium  HDV 

Tractors  and 
heavy  HDV, 
transient  cycle 

Tractors  and 
heavy  HDV, 
highway  cruise 
cycle 

1  . 

3.10 

3.51 

12.8 

2  . 

1.81 

1.91 

9.25 

3  . 

1.41 

1.43 

6.76 

4  . 

1.00 

1.00 

4.90 

5  . 

0.71 

0.74 

3.58 

6  . 

0.61 

0.64 

2.61 
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Table  1  of  §1036.540— Assigned  Transmission  Gear  Ratios— Continued 


Gear  number 

Light  HDV  and 
medium  HDV 

Tractors  and 
heavy  HDV, 
transient  cycle 

Tractors  and 
heavy  HDV, 
highway  cruise 
cycle 

7  . 

1.89 

8  . 

1.38 

9  . 

1.00 

10  . 

0.73 

(3)  Run  GEM  for  each  simulated 
vehicle  configuration  as  follows: 

/ntire 

(i)  Use  one  of  the  following  equations  to  determine  tire  size,  — and  drive  axle  ratio, 

^vehicle 

in  Tables  2  through  4  of  this  section: 
and  solve  for  &a[speeci]  using  the  following 

equation: 


ka.  at  each  of  the  defined  engine  speeds 


(A)  Select  a  value  for 


fmm 


vehicle  , 


[speed] 


/» 


n[  speed] 


v  a  [speed] 


Entire 

*k  •  v  . 

_  ^vehicle  „ 

topgear  ret 

[speed] 

Eq.  1036.540-1 


Where: 

[speed]  =  engine’s  angular  speed  as 

determined  in  paragraph  (c)(3)(H)  or  (iii) 
of  this  section. 


/Ctopgeai  =  transmission  gear  ratio  in  the 
highest  available  gear  from  Table  4  of 
this  section  (for  powertrain  testing  use 
actual  top  gear  ratio). 


i/ref  =  reference  speed.  Use  65  mi /hr  for  the 
transient  cycle  and  the  65  mi/hr  highway 
cruise  cycle,  and  use  55  mi/hr  for  the  55 
mi/hr  highway  cruise  cycle. 


(B)  Select  a  value  for  £a[speed]  and  solve  for 


f  . 

J  nliri 


vehicle  , 


[speed] 


using  the  following 


equation: 


v  vehicle 


/» 


n  [speed] 


_  [speed] 


1c  •  k  *  v 

aa[speed]  atopgcar  v  ref 


Eq.  1036.540-2 
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Example:  automatic  transmission  at  B  speed  (Test  3  or  /caB  =  4.0 

This  example  is  for  a  vocational  Light  HDV  4  in  Table  2  of  this  section).  kwp =0.61 

or  vocational  Medium  HDV  with  a  6-speed  fnre ®  =  1870  r/min  =  31.17  r/s  v3er  =  65  mi/hr  =  29.06  m/s 


/„  t: 


y  vehicle 


31.17 

4.0*0.61*29.06 


=  0.4396  rev/m 


(ii)  Test  at  least  eight  different  vehicle 
configurations  for  engines  that  will  be 
installed  in  vocational  Light  HDV  or 
vocational  Medium  HDV.  If  the  engine 
will  also  be  installed  in  vocational 
Heavy  HDV,  use  good  engineering 
judgment  to  select  at  least  nine  test 
configurations  that  best  represent  the 


Set  the  axle  ratio,  £a, 


corresponding  designated  engine  speed 
(A,  B,  C,  or  fntest)  at  65  mi/hr  for  the 
transient  cycle  and  the  65  mi/hr 


range  of  vehicles.  For  example,  if  your 
engines  will  be  installed  in  vocational 
Medium  HDV  and  vocational  Heavy 
HDV,  you  might  select  Tests  1  through 
6  of  Table  2  of  this  section  to  represent 
Class  7  vehicles  and  Tests  3,  6,  and  9 
of  Table  3  of  this  section  to  represent 
Class  8  vehicles.  You  may  test  your 


highway  cruise  cycle,  and  at  55  mi/hr 
for  the  55  mi/hr  highway  cruise  cycle. 
These  engine  speeds  apply  equally  for 


engine  using  additional  vehicle 
configurations  with  different  /ca  and  Crr 
values  to  represent  a  wider  range  of  in- 
use  vehicle  configurations.  Set  CdA  to 
5.4  for  all  test  configurations.  For 
powertrain  testing,  set  Mm tatmg  to  340  kg 
and  Efface  to  0.955  for  all  test 
configurations. 


engines  subject  to  spark- ignition 
standards.  Use  the  following  settings 
specific  to  each  vehicle  configuration: 


and  tire  size. 


/nti 


■ ,  for  each  test  configuration  based  on  the 


vehicle 


Table  2  of  §  1036.540 — Vehicle  Settings  for  Testing  Vocational  Light  HDV  or 

Vocational  Medium  HDV 


Test  1 

Test  2 

Test 

3 

Test  4 

Test 

5 

Test  6 

Test  7 

Test  8 

Cn  (kg/tonne) 

6.2 

7.7 

6.2 

7.7 

6.2 

7.7 

6.2 

7.7 

Entire  ,  ,  „  _ 

and  &a  for  Cl 

^vehicle 

engines  at  engine 
speed 

A 

A 

B 

B 

C 

c 

Maximum 
test  speed 

Maximum 
test  speed 

'^",e  and  k3  for  SI 

^vehicle 

engines  at  engine 
speed 

Minimum 

NTE 

exclusion 

speed 

Minimum 

NTE 

exclusion 

speed 

A 

A 

B 

B 

C 

C 

GEM  Regulatory 
Subcategory 

LHD 

MHD 

LHD 

MHD 

LHD 

MHD 

LHD 

MHD 

M  (kg) 

7,257 

11,408 

7,257 

11,408 

7,257 

11,408 

7,257 

11,408 

(iii)  Test  nine  different  vehicle 
configurations  for  engines  that  will  be 
installed  in  vocational  Heavy  HDV  and 
for  tractors  that  are  not  heavy  -  haul 
tractors.  Test  over  six  different  test 


configurations  for  heavy -hau (tractors. 
You  may  test  your  engines  for 
additional  configurations  with  different 
/ra,  CdA,  and  Crr  values  to  represent  a 
wider  range  of  in-usevehicle 


configurations.  Set  Crr  to  6.9  for  all  nine 
defined  test  configurations.  For 
powertrain  testing,  set  Effax ie  to  0.955  for 
all  test  configurations.  Set  the  axle  ratio, 


and  tire  size, 


"^vehicle 


,  for  each  test  configuration  based  on  the 


corresponding  designated 


engine  speed  (B,  fnte st,  or  the  minimum 
NTE  exclusion  speed  as  determined  in 


40  CFR  86.1 370(b)(1 ))  at  65  mi/hr.  Use 
the  settings  specific  to  each  test 


configuration  as  shown  in  Table  3  or 
Table  4  of  this  section,  as  appropriate. 
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Engines  subject  to  testing  under  both  configurations,  so  complete  fuel  that  is  needed  for  powertrain 

Table  3  and  Table  4  of  this  section  need  mapping  requires  testing  12  (not  15)  test  testing  but  not  for  engine  testing.  Tables 

not  repeat  overlapping  test  configurations  for  those  engines.  Note  3  and  4  follow: 


Table  3  of  §  1036.540— Vehicle  Settings  for  Testing  General  Purpose  Tractors  and  Vocational 
_ Heavy  HD  V _ 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

Test  7 

Test  8 

1  est  9 

CdA 

5.4 

4,7 

4.0 

5.4 

4.7 

4.0 

5.4 

4.7 

4.0 

^rotating  (Kg) 

1,021 

794 

794 

1,021 

794 

794 

1,021 

794 

794 

*/ntire  ,  . 

.  and  ka 

"^vehicle 

at  engine  speed 

Minimum 

NTE 

exclusion 

speed 

Minimum 

NTE 

exclusion 

speed 

Minimum 

NTE 

exclusion 

speed 

B 

B 

B 

Maximum 
test  speed 

Maximum 
test  speed 

Maximum 
test  speed 

GEM 

Regulatory 

Subcategory 

C8  SC  H 

R 

C8  DC  M 

R 

Cl  DC 
MR 

C8  S 
CHR 

C8  D 

C  MR 

Cl  D 

C  MR 

C8  SC  H 

R 

C8  DC 
MR 

Cl  DC 

MR 

Vehicle  Weight 
Reduction  (lbs) 

0 

13,275 

6,147 

0 

13,275 

6,147 

0 

13,275 

6,147 

M(kg) 

31,978 

25,515 

19,051 

31,978 

25,515 

19,051 

31,978 

25,515 

19,051 

Table  4  of  §  1036.540 — Vehicle  Settings  for  Testing  Heavy-Haul  Tractors 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

C*4 

5.0 

5.4 

5.0 

5.4 

5.0 

5.4 

'SB 

1 

© 

sr 

1,021 

1,021 

1,021 

1,021 

1,021 

1,021 

Entire  .  , 

. and  ka 

^vehicle 

at  engine  speed 

Minimum 

NTE 

exclusion 

speed 

Minimum 

NTE 

exclusion 

speed 

B 

B 

Maximum 
test  speed 

Maximum 
test  speed 

GEM 

Regulatory 

Subcategory 

C8_HH 

C8_SC_HR 

C8HH 

C8  SC  HR 

C8  HH 

C8_SC_HR 

M  (kg) 

53,751 

31,978 

53,751 

31,978 

53,751 

31,978 

(iv)  Use  the  defined  values  in  Tables 
1  through  4  of  this  section  to  set  up 
GEM  with  the  correct  regulatory 
subcategory  and  vehicle  weight 
reduction,  if  applicable,  to  achieve  the 
target  vehicle  mass,  M,  for  each  test. 

(4)  Use  the  GEM  output  of 
instantaneous  engine  speed  and  engine 
flywheel  torque  for  each  of  the  vehicle 
configurations  to  generate  a  10  Hz 
transient  duty  cycle  corresponding  to 
each  vehicle  configuration  operating 
over  each  vehicle  duty  cycle. 

(d)  Test  the  engine  with  GEM  cycles . 
Test  the  engine  over  each  of  the 
transient  duty  cycles  generated  in 
paragraph  (c)  of  this  section  as  follows: 

(1)  Precondition  the  engine  either  as 
described  in  40  CFR  1037.510(a)(2)(i)  for 
the  transient  duty-cycleand  40  CFR 
1037.510(a)(2)(H)  for  the  highway  cruise 
duty  cycles  using  the  Test  1  vehicle 
configuration,  and  then  continue  testing 


the  different  configurations  in  the  order 
presented  in  this  section.  Measure 
emissions  as  described  in  40  CFR  part 
1065;  perform  cycle  validation 
according  to  40  CFR  part  1065,  subpart 
F,  except  as  noted  in  this  paragraph 
(d)(1 ).  If  the  range  of  reference  speeds  is 
less  than  10  percent  of  the  mean 
reference  speed,  you  need  to  meet  only 
the  standard  error  of  estimate  in  Table 
2  of  40  CFR  1065.514.  For  purposes  of 
cycle  validation,  treat  points  as  being  at 
idle  if  reference  speed  is  at  or  below 
declared  idle  speed.  For  plug- inhybrid 
engines,  precondition  the  battery  and 
then  complete  all  back- to -bac Wests  for 
each  test  configuration  according  to  40 
CFR  1066.501  before  moving  to  the  next 
test  configuration.  You  may  send  signals 
to  the  engine  controller  during  the  test, 
such  as  current  transmission  gear  and 
vehicle  speed,  if  that  allows  engine 


operation  during  the  test  to  better 
represent  in-useoperation. 

(2)  If  an  infrequent  regeneration  event 
occurs  during  a  mapping  test  interval, 
invalidate  that  test  interval.  Continue 
operating  the  vehicle  to  allow  the 
regeneration  event  to  finish,  then  repeat 
engine  preconditioning  and  resume 
testing  at  the  start  of  the  invalidated  test 
cycle. 

(3)  For  each  test,  record 

measu remen ts  needed  to  determine  fuel 
mass  using  carbon  mass  balance.  Record 
speed  and  torque  and  measure 
emissions  and  other  inputs  as  described 
in  40  CFR  1065.655(c).  Manufacturers 
may  instead  measure  fuel  consumption 
with  a  fuel  flow  meter.  For  hybrid 
powertrains  with  no  plug-  incapability, 
correct  for  the  net  energy  change  of  the 
energy  storage  device  as  described  in  40 
CFR  1066.501.  For  plug- inhybrid 
engines,  follow  40  CFR  1066.501  to 
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determine  End-of-Tesfor  charge - 
depleting  operation;  to  do  this,  you 
must  get  our  advance  approval  for  a 
utility  factor  curve.  We  will  approve 
your  utility  factor  curve  if  you  can  show 
that  you  created  it  from  sufficient  in-use 
data  of  vehicles  in  the  same  appl  ication 


Mc 

^fuel  [cycle] 

^Cmeas 


as  the  vehicles  in  which  the  PHEV 
engine  will  be  installed. 

(4)  Calculate  the  fuel  mass  flow  rate, 
m fuel,  for  each  duty  cycle  using  one  of 
the  following  equations: 

(i)  Determine  fuel  -  consumption  rates 
using  emission  measurements  from  the 


raw  or  diluted  exhaust,  calculate  the 
mass  of  fuel  for  each  duty  cycle, 

/77fuel[cycte]  >  3S  follOWS. 

(A)  For  calculations  that  use 
continuous  measurement  of  emissions 
and  continuous  C02  from  urea,  calculate 
ffifueifcyde]  using  the  following  equation: 


N  f 


''Ccombdry, 


w  v 


fexh, 


1  +  x. 


■At 

1 12()exhdty,  ) 


M, 


./V 

"  (^7C02DEF|  * 


C02  i=l 


Eq.  1036.540-3 


Where: 

Me  =  molar  mass  of  carbon. 

Wcmeas  =  carbon  mass  fraction  of  fuel  (or 

mixture  of  test  fuels)  as  determined  in  40 
CFR  1065.655(d),  except  that  you  may 
not  use  the  default  properties  in  Table  1 
of  40  CFR  1 065.655  to  determ  i  ne  a,  b, 
and  wc  for  liquid  fuels. 

/  =  an  indexing  variable  that  represents  one 
recorded  emission  value. 

N  =  total  number  of  measurements  over  the 
duty  cycle. 

r?ex ii  =  exhaust  molar  flow  rate  from  which 
you  measured  emissions. 

Xccombdry  =  amount  of  carbon  from  fuel  and 
any  injected  fluids  in  the  exhaust  per 


mole  of  dry  exhaust  as  determined  in  40 
CFR  1065.655(c). 

XmoexMry  =  amount  of  H20  in  exhaust  per 
mole  of  exhaust  as  determined  in  40  CFR 
1065.655(c). 

Df  —  1  / fj-e cord  ■ 

Mcoi  =  molar  mass  of  carbon  dioxide. 

rnc 02DSF  =  mass  emission  rate  of  C02 
resulting  from  diesel  exhaust  fluid 
decomposition  over  the  duty  cycle  as 
determined  from  §1036.535(b)(10).  If 
your  engine  does  not  utilize  diesel 
exhaust  fluid  for  emission  control,  or  if 
you  choose  not  to  perform  this 
correction,  set  mcomnv  equal  to  0. 

Example: 


Mc  =  12.0107  g/mol 
WCmeas  =  0.867 
N  =  6680 

Hex m  =  2.876  mol/s 
r?exh 2=  2.224  mol/s 

Xccombdryi  =  2.61 40 ¥ 3  mol/mol 

xCcombdiy2=  1.91  10  ¥ 3  mol/mol 
xH20exMryi  =  3.53-10  ¥  2  mol/mol 
XH20exhdry2  =3.13'10¥2  mol/mol 

^record  =  10  HZ 

Df  =  1/10  =  0.1  s 
Mcoi  =  44.0095  g/mol 
m C02DEF1  =  0.0726  g/s 
mco2DEF2  =0.0751  g/s 


12.0107 

0.867 


c 


2.876- 


2.224- 


2.61-10^ 

I  +  3.53  10^ 


1.91 -10 


-3 


1  +  3.13*10 


•0.1  + 


-0.1  + 


...  +  « 


'vCcombdryasso 


exh,,, 


1  +  X 


■At, 


6680 


H20exhdiyw 


1 


44.0095 


•  (0.0726  -1.0  +  0.075 1  •  1 .0  + ...  +  mco 2DEfWi80  ■  Al6680 ) 


A4&e hransient  =  1619.6  g  (B)  if  you  measure  batch  emissions 

and  continuous  C02  from  urea,  calculate 
rr?  fuel  [cycle]  using  the  following  equation: 


^fuel  [cycle] 


Me 

^Cmeas 


vCcombdiy 


V  1  XH20exhdry 


i=l 


1 

Mc02 


Z(™. 


€021)1.1 ; 


Eq.  1036.540-4 


(C)  If  you  measure  continuous 
emissions  and  batch  C02  from  urea, 


calculate  /r?fuei[cycie]  using  the  following 
equation: 
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m 


Mr 


f  N  f 


fuel  [cycle] 


W, 


Cmeas 


i=l 


^Ccombdry, 


fexh; 


1  +  X 


-•A  t 


H2()e\hdr\ , 


'CQ2D.EF 


M, 


C02 


Eq.  1036.540-5 


(D)  If  you  measure  batch  emissions 
and  batch  C02  from  urea,  calculate 
m fuel  [cycle]  using  the  following  equation: 


^fuel  [cycle] 


Cmeas 


Xt 


Ccombdry 


^  1  +  XH20exhdiy  i=] 


N 

•  Zf'Ch 


A/)- 


m, 


CO  2  DBF 


M, 


C02  J 


Eq.  1036.540-6 


(ii)  Manufacturers  may  choose  to 
measure  fuel  mass  flow  rate.  Calculate 


the  mass  of  fuel  for  each  duty  cycle, 

^fuel[cycle]  ?  3S  follOWS. 


Wfuel  =  Z<eli  'At 

i=l 

Eq.  1036.540-7 


Where: 

i  =  an  indexing  variable  that  represents  one 
recorded  value. 

N  =  total  number  of  measurements  over  the 
duty  cycle.  For  batch  fuel  mass 
measurements,  set  N  =  1 . 

tin  fad;  =  the  fuel  mass  flow  rate,  for  each  point, 
/,  starting  from  i  =  1. 

Dt  —  1  /  f record 

Record  =  the  data  recording  frequency. 

Example: 

N  =  6680 


m fueh  =  1.856  g/s 
mfueh  =  1.962  g/s 

/record  “10  HZ 

Dt  =  1/10  =  0.1  S 

^Tfueltraiisieiit  =  (1.856  +  1.962  +  .  .  .  + 

^fHeI66So)0-1 

ftTfueltrassient  =  111  -95  g 

(5)  Correct  the  measured  or  calculated 
fuel  mass  flow  rate,  mfue i,  for  each  test 
result  to  a  mass -spec if icnet  energy 
content  of  a  reference  fuel  as  described 


m  §1036.535(b)(1 1),  replacing  with 
Mfuei  with  /?7fuei  in  Eq,  1036.535-3. 

(6)  For  engines  designed  for  plug  -  in 
hybrid  electric  vehicles,  the  mass  of  fuel 
for  each  cycle,  /T7fuei[cycie] ,  is  the  utility 
factor- weightedfuel  mass.  This  is  done 
by  calculating  /7?fuei  for  the  full  charge- 
depleting  and  charge -sustaining 
portions  of  the  test  and  weighting  the 
results,  using  the  following  equation: 


^  fu  e  1  [  eye  I  e  ]  ,p  In  g-i  n  ^fuel[cycle]sCD  ^^Dcd  ^fuel[cycle],CS 


■0-^) 


Eq.  1036.540-8 


Where: 

nifueitcycieicD  =  total  mass  of  fuel  for  all  the 
tests  in  the  charge-depletingportion  of 
the  test. 


UFdcb  =  utility  factor  fraction  at  distance  Dc d 
as  determined  by  interpolating  the 
approved  utility  factor  curve. 


m fuel  [cycle  ],cs  =  total  mass  of  fuel  for  all  the 
tests  in  the  charge-sustainingportion  of 
the  test. 


Ad  ~  E(vi '  A) 

i= 1 

Eq.  1036.540-9 


Where: 


v  =  vehicle  velocity  at  each  time  step.  For  the  vehicle  velocity  in  the  GEM  duty- 

tests  completed  under  this  section,  v  is  cycle  file.  For  tests  under  40  CFR 


EPA-1 9-01 26-A-001 553 


ED  001620  00002750-00556 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


74034  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


1037.550,  v  is  the  vehicle  velocity  as 
determined  by  Eq.  1037.550-1.  Note  that 
this  should  include  complete  and 
incomplete  charge- dep I etingtests. 

(e)  Determine  GEM  inputs.  Use  the 
results  of  engine  testing  in  paragraph  (d) 
of  this  section  to  determine  the  GEM 


by  taking  the  average  engine  speed 
measured  during  the  engine  test  while 
the  vehicle  is  moving  and  dividing  it  by 
the  average  vehicle  speed  provided  by 
GEM.  Note  that  the  engine  cycle  created 


inputs  for  the  transient  duty  cycle  and 
optionally  for  each  of  the  highway 
cruise  cycles  corresponding  to  each 
simulated  vehicle  configuration  as 
fol  lows: 

(1 )  Your  declared  fuel  mass 
consumption,  /r?fUeitransient  -  The  declared 


J  nengine 

_  ? 

^vehicle 

by  GEM  has  a  flag  to  indicate  when  the 
vehicle  is  moving. 

(3)  Positive  work  determined 
accordering  to  40  CFR  1065,  14/transient  - 


values  may  be  at  or  above  the  values 
calculated  in  paragraph  (d)  of  this 
section,  as  described  in  §1 036.535(e). 

(2)  Engine  output  speed  per  unit 
vehicle  speed, 


(4)  The  following  table  illustrates  the 
GEM  data  inputs  corresponding  to  the 
different  vehicle  configurations: 


Table  5  of  §  1036,540 — Example  test  result  output  matrix  for  Class  8  vocational  vehicles 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

Test  7 

Test  8 

Test  9 

^fueltransient 

-/nengine 

v" 

engine 

^transient 

Subpart  G — Special  Compliance 
Provisions 

§1036.601  What  compliance  provisions 
apply? 

(a)  Engine  and  vehicle  manufacturers, 
as  well  as  owners,  operators,  and 
rebuilders  of  engines  subject  to  the 
requirements  of  this  part,  and  all  other 
persons,  must  observe  the  provisions  of 
this  part,  the  provisions  of  40  CFR  part 
1068,  and  the  provisions  of  the  Clean 
Air  Act.  The  provisions  of  40  CFR  part 
1068  apply  for  heavy-dutyhighway 
engines  as  specified  in  that  part,  subject 
to  the  following  provisions: 

(1 )  The  exemption  provisions  of  40 
CFR  1068.201  through  1068.230, 
1068.240,  and  1068.260  through  265 
apply  for  heavy -dutymotor  vehicle 
engines.  The  other  exemption 
provisions,  which  are  specific  to 
nonroad  engines,  do  not  apply  for 
heavy -dutyvehicles  or  heavy-duty 
engines. 

(2)  The  tampering  prohibition  in  40 
CFR  1 068.1 01  (b)(1 )  appl ies  for 
alternative  fuel  conversions  as  specified 
in  40  CFR  part  85,  subpart  F. 

(3)  The  warranty-relatedprohibitions 
in  section  203(a)(4)  of  the  Act  (42  U.S.C. 
7522(a)(4))  apply  to  manufacturers  of 
new  heavy-dutyhighway  engines  in 
addition  to  the  prohibitions  described  in 
40  CFR  1068.101(b)(6).  We  may  assess  a 


civil  penalty  up  to  $44,539  for  each 
engine  or  vehicle  in  violation. 

(b)  Engines  exempted  from  the 
appl  icable  standards  of  40  CFR  part  86 
under  the  provisions  of  40  CFR  part 
1068  are  exempt  from  the  standards  of 
this  part  without  request. 

(c)  The  emergency  vehicle  field 
modification  provisions  of  40  CFR 
85.1716  apply  with  respect  to  the 
standards  of  this  part. 

(d)  Subpart  C  of  this  part  describes 
how  to  test  and  certify  dual-fueland 
flexible- fuelengines.  Some  multi -fuel 
engines  may  not  fit  either  of  those 
defined  terms.  For  such  engines,  we  will 
determine  whether  it  is  most 
appropriate  to  treat  them  as  single- fuel 
engines,  dual -fuelengines,  or  flexible- 
fuel  engines  based  on  the  range  of 
possible  and  expected  fuel  mixtures.  For 
example,  an  engine  might  burn  natural 
gas  but  initiate  combustion  with  a  pilot 
injection  of  diesel  fuel.  If  the  engine  is 
designed  to  operate  with  a  single  fueling 
algorithm  (/.e.,  fueling  rates  are  fixed  at 
a  given  engine  speed  and  load 
condition),  we  would  generally  treat  it 
asasingle-fuelengine.  in  this  context, 
the  combination  of  diesel  fuel  and 
natural  gas  would  be  its  own  fuel  type, 
if  the  engine  is  designed  to  also  operate 
on  diesel  fuel  alone,  we  would  generally 
treat  it  as  a  dual-fuelengine.  if  the 
engine  is  designed  to  operate  on  varying 


mixtures  of  the  two  fuels,  we  would 
generally  treat  it  as  a  flexible -fuel 
engine.  To  the  extent  that  requirements 
vary  for  the  different  fuels  or  fuel 
mixtures,  we  may  apply  the  more 
stringent  requirements. 

§1036.605  GHG  exemption  for  engines 
used  in  specialty  vehicles. 

Engines  certified  to  the  alternative 
standards  specified  in  40  CFR  86.007- 
11  and  86.008-10  for  use  in  specialty 
vehicles  as  described  in  40  CFR 
1037.605  are  exempt  from  the  standards 
of  this  part.  See  40  CFR  part  1037  for 
provisions  that  apply  to  the  vehicle. 

§1036.610  Off-cycle  technology  credits 
and  adjustments  for  reducing  greenhouse 
gas  emissions. 

(a)  You  may  ask  us  to  apply  the 
provisions  of  this  section  for  C02 
emission  reductions  resulting  from 
powertrain  technologies  that  were  not  in 
common  use  with  heavy -dutyvehicles 
before  model  year  2010  that  are  not 
reflected  in  the  specified  test  procedure. 
While  you  are  not  required  to  prove  that 
such  technologies  were  not  in  common 
use  with  heavy -dutyvehicles  before 
model  year  2010,  we  will  not  approve 
your  request  if  we  determine  that  they 
do  not  qualify.  We  will  apply  these 
provisions  only  for  technologies  that 
will  result  in  a  measurable, 
demonstrable,  and  verifiable  real-world 
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C02  reduction.  Note  that  prior  to  model 
year  2016,  these  technologies  were 
referred  to  as  “innovative  technologies”. 

(b)  The  provisions  of  this  section  may 
be  applied  as  either  an  improvement 
factor  (used  to  adjust  emission  results) 
or  as  a  separate  credit,  consistent  with 
good  engineering  judgment.  Note  that 
the  term  “credit”  in  this  section 
describes  an  additive  adjustment  to 
emission  rates  and  is  not  equivalent  to 
an  emission  credit  in  the  ABT  program 
of  subpart  H  of  this  part.  We 
recommend  that  you  base  your  credit/ 
adjustment  on  A  to  B  testing  of  pairs  of 
engines/vehicles  differing  only  with 
respect  to  the  technology  in  question. 

(1)  Calculate  improvement  factors  as 
the  ratio  of  in-useemissions  with  the 
technology  divided  by  the  in-use 
emissions  without  the  technology. 
Adjust  the  emission  results  by 
multiplying  by  the  improvement  factor. 
Use  the  improvement -factorapproach 
where  good  engineering  judgment 
indicates  that  the  actual  benefit  will  be 
proportional  to  emissions  measured 
over  the  test  procedures  specified  in  this 
part.  For  example,  the  benefits  from 
technologies  that  reduce  engine 
operation  would  generally  be 
proportional  to  the  engine’s  emission 
rate. 

(2)  Calculate  separate  credits  based  on 
the  difference  between  the  in-use 
emission  rate  (g/ton-mile)with  the 
technology  and  the  in-useemission  rate 
without  the  technology.  Subtract  this 
value  from  your  measured  emission 
result  and  use  this  adjusted  value  to 
determine  your  FEL.  We  may  also  allow 
you  to  calculate  the  credits  based  on  g / 
hp-hremission  rates.  Use  the  separate - 
credit  approach  where  good  engineering 
judgment  indicates  that  the  actual 
benefit  will  not  be  proportional  to 
emissions  measured  over  the  test 
procedures  specified  in  this  part. 

(3)  We  may  require  you  to  discount  or 
otherwise  adjust  your  improvement 
factor  or  credit  to  account  for 
uncertainty  or  other  relevant  factors. 

(c)  Send  your  request  to  the 
Designated  Compliance  Officer.  We 
recommend  that  you  do  not  begin 
collecting  test  data  (for  submission  to 
EPA)  before  contacting  us.  For 
technologies  for  which  the  vehicle 
manufacturer  could  also  claim  credits 
(such  as  transmissions  in  certain 
circumstances),  we  may  require  you  to 
include  a  letter  from  the  vehicle 
manufacturer  stating  that  it  will  not  seek 
credits  for  the  same  technology.  Your 
request  must  contain  the  following 
items: 

(1)  A  detailed  description  of  the  off- 
cycle  technology  and  how  it  functions 
to  reduce  C02  emissions  under 


conditions  not  represented  on  the  duty 
cycles  required  for  certification. 

(2)  A  list  of  the  engine  configurations 
that  will  be  equipped  with  the 
technology. 

(3)  A  detailed  description  and 
justification  of  the  selected  test  engines. 

(4)  All  testing  and  simulation  data 
required  under  this  section,  plus  any 
other  data  you  have  considered  in  your 
analysis.  You  may  ask  for  our 
preliminary  approval  of  your  test  plan 
under  §1036.210. 

(5)  A  complete  description  of  the 
methodology  used  to  estimate  the  off- 
cycle  benefit  of  the  technology  and  all 
supporting  data,  including  engine 
testing  and  in-useactivity  data.  Also 
include  a  statement  regarding  your 
recommendation  for  applying  the 
provisions  of  this  section  for  the  given 
technology  as  an  improvement  factor  or 
a  credit. 

(6)  An  estimate  of  the  off-cyclebenefit 
by  engine  model,  and  the  fleetwide 
benefit  based  on  projected  sales  of 
engine  models  equipped  with  the 
technology. 

(7)  A  demonstration  of  the  in-use 
durability  of  the  off-cycletechnology, 
based  on  any  available  engineering 
analysis  or  durability  testing  data  (either 
by  testing  components  or  whole 
engines). 

(d)  We  may  seek  public  comment  on 
your  request,  consistent  with  the 
provisions  of  40  CFR  86.1 869-1 2(d). 
However,  we  will  generally  not  seek 
public  comment  on  credits/adjustments 
based  on  A  to  B  engine  dynamometer 
testing,  chassis  testing,  or  in -usetesting. 

(e)  We  may  approve  an  improvement 
factor  or  credit  for  any  configuration 
that  is  properly  represented  by  your 
testing. 

(1)  For  model  years  before  2021,  you 
may  continue  to  use  an  approved 
improvement  factor  or  credit  for  any 
appropriate  engine  families  in  future 
model  years  through  2020. 

(2)  For  model  years  2021  and  later, 
you  may  not  rely  on  an  approval  for 
model  years  before  2021 .  You  must 
separately  request  our  approval  before 
applying  an  improvement  factor  or 
credit  under  this  section  for  2021  and 
later  engines,  even  if  we  approved  an 
improvement  factor  or  credit  for  similar 
engine  models  before  model  year  2021 . 
Note  that  approvals  for  model  year  2021 
and  later  may  carry  over  for  multiple 
years. 

§1036,615  Engines  with  Rankine  cycle 
waste  heat  recovery  and  hybrid 
powertrains. 

This  section  specifies  how  to  generate 
ad  van  ced  -  tech  n  o  I  ogyem  i  ssi  o n  c  red  i  ts 
for  hybrid  powertrains  that  include 


energy  storage  systems  and  regenerative 
braking  (including  regenerative  engine 
braking)  and  for  engines  that  include 
Rankine-cycle(or  other  bottoming  cycle) 
exhaust  energy  recovery  systems.  This 
section  applies  only  for  model  year  2020 
and  earlier  engines. 

(a)  Pre- transmission  hybrid 
powertrains .  Test  pre- transmission 
hybrid  powertrains  with  the  hybrid 
engine  test  procedures  of  40  CFR  part 
1065  or  with  the  post- transmission  test 
procedures  in  40  CFR  1037.550.  Pre¬ 
transmission  hybrid  powertrains  are 
those  engine  systems  that  include 
features  to  recover  and  store  energy 
during  engine  motoring  operation  but 
not  from  the  vehicle’s  wheels.  Engines 
certified  with  pre-transmissionhybrid 
powertrains  must  be  certified  to  meet 
the  diagnostic  requirements  of  40  CFR 
86.018-10  with  respect  to  powertrain 
components  and  systems;  if  different 
manufacturers  produce  the  engine  and 
the  hybrid  powertrain,  the  hybrid 
powertrain  manufacturer  may  separately 
certify  its  powertrain  relative  to 
diagnostic  requirements. 

(b)  Rankine  engines.  Test  engines  that 
include  Rankine-cycleexhaust  energy 
recovery  systems  according  to  the  test 
procedures  specified  in  subpart  F  of  this 
part  unless  we  approve  alternate 
procedures. 

(c)  Calculating  credits.  Calculate 
credits  as  specified  in  subpart  H  of  this 
part.  Credits  generated  from  engines  and 
powertrains  certified  under  this  section 
may  be  used  in  other  averaging  sets  as 
described  in  §1036. 740(c). 

(d)  Off-cycletechnologies.  You  may 
certify  using  both  the  provisions  of  this 
section  and  the  off-cycletechnology 
provisions  of  §1036.610,  provided  you 
do  not  double-countemission  benefits. 

§1036.620  Alternate  C02  standards  based 
on  model  year  2011  compression-ignition 
engines. 

For  model  years  2014  through  2016, 
you  may  certify  your  compression - 
ignition  engines  to  the  C02  standards  of 
this  section  instead  of  the  C02  standards 
in  §1036.108.  However,  you  may  not 
certify  engines  to  these  alternate 
standards  if  they  are  part  of  an  averaging 
set  in  which  you  carry  a  balance  of 
banked  credits.  You  may  submit 
applications  for  certifications  before 
using  up  banked  credits  in  the  averaging 
set,  but  such  certificates  will  not 
become  effective  until  you  have  used  up 
(or  retired)  your  banked  credits  in  the 
averaging  set.  For  purposes  of  this 
section,  you  are  deemed  to  carry  credits 
in  an  averaging  set  if  you  carry  credits 
from  advanced  technology  that  are 
allowed  to  be  used  in  that  averaging  set. 
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(a)  The  standards  of  this  section  are 
determined  from  the  measured  emission 
rate  of  the  test  engine  of  the  applicable 
baseline  201 1  engine  family  or  families 
as  described  in  paragraphs  (b)  and  (c)  of 
this  section.  Calculate  the  C02  emission 
rate  of  the  baseline  test  engine  using  the 
same  equations  used  for  showing 
compliance  with  the  otherwise 
applicable  standard.  The  alternate  C02 
standard  for  light  and  medium  heavy- 
duty  vocational-certifiedengines 
(certified  for  C02  using  the  transient 
cycle)  is  equal  to  the  baseline  emission 
rate  multiplied  by  0.975.  The  alternate 
CO  2  standard  for  tractor -certified 
engines  (certified  for  C02  using  the 
ramped  -  modalcycle)  and  al  I  other 
heavy  heavy -dutyengines  is  equal  to  the 
baseline  emission  rate  multiplied  by 
0.970.  The  in  -  useFEL  for  these  engines 
is  equal  to  the  alternate  standard 
multiplied  by  1.03. 

(b)  This  paragraph  (b)  applies  if  you 
do  not  certify  all  your  engine  families  in 
the  averaging  set  to  the  alternate 
standards  of  this  section.  Identify 
separate  baseline  engine  families  for 
each  engine  family  that  you  are 
certifying  to  the  alternate  standards  of 
this  section.  For  an  engine  family  to  be 
considered  the  baseline  engine  family,  it 
must  meet  the  following  criteria: 

(1)  It  must  have  been  certified  to  all 
applicable  emission  standards  in  model 
year  201 1 .  if  the  baseline  engine  was 
certified  to  a  NOx  FEL  above  the 
standard  and  incorporated  the  same 
emission  control  technologies  as  the 
new  engine  family,  you  may  adjust  the 
baseline  C02  emission  rate  to  be 
equivalent  to  an  engine  meeting  the  0.20 
g/hp-hrNOx  standard  (or  your  higher 
FEL  as  specified  in  this  paragraph 

(b)(1)),  using  certification  results  from 
model  years  2009  through  2011, 
consistent  with  good  engineering 
judgment. 

(1)  Use  the  following  equation  to  relate 
model  year  2009-201 1  NOx  and  C02 
emission  rates  (g/hp-hr):C02  =  a  * 
log(NOx)+b. 

(ii)  For  model  year  2014-2016  engines 
certified  to  NOx  FELs  above  0.20  g/hp- 
hr,  correct  the  baseline  C02  emissions  to 
the  actual  NOx  FELs  of  the  2014-2016 
engines. 

(iii)  Calculate  separate  adjustments  for 
emissions  over  the  ramped -modalcycle 
and  the  transient  cycle. 

(2)  The  baseline  configuration  tested 
for  certification  must  have  the  same 
engine  displacement  as  the  engines  in 
the  engine  family  being  certified  to  the 
alternatestandards,  and  its  rated  power 
must  be  within  five  percent  of  the 
highest  rated  power  in  the  engine  family 
being  certified  to  the  alternate 
standards. 


(3)  The  model  year  2011  U.S.- directed 
production  volume  of  the  configuration 
tested  must  be  at  least  one  percent  of  the 
total  2011  U.S.-directedproduction 
volume  for  the  engine  family. 

(4)  The  tested  configuration  must 
have  cycle- weightedBSFC  equivalent  to 
or  better  than  all  other  configurations  in 
the  engine  family. 

(c)  This  paragraph  (c)  applies  if  you 
certify  all  your  engine  families  in  the 
primary  intended  service  class  to  the 
alternate  standards  of  this  section.  For 
purposes  of  this  section,  you  may 
combine  light  heavy-dutyand  medium 
heavy -dutyengines  into  a  single 
averaging  set.  Determine  your  baseline 
C02  emission  rate  as  the  production - 
weighted  emission  rate  of  the  certified 
engine  families  you  produced  in  the 
2011  model  year,  if  you  produce  engines 
for  both  tractors  and  vocational 
vehicles,  treat  them  as  separate 
averaging  sets.  Adjust  the  C02  emission 
rates  to  be  equivalent  to  an  engine 
meeting  the  average  NOx  FEL  of  new 
engines  (assuming  engines  certified  to 
the  0.20  g/hp-hrNOx  standard  have  a 
NOx  FEL  equal  to  0.20  g/hp-hr),as 
described  in  paragraph  (b)(1 )  of  this 
section. 

(d)  include  the  following  statement  on 
the  emission  control  information  label: 
“THIS  ENGINE  WAS  CERTIFIED  TO 
AN  ALTERNATE  C02  STANDARD 
UNDER  §1036.620.” 

(e)  You  may  not  bank  C02  emission 
credits  for  any  engine  family  in  the 
same  averaging  set  and  model  year  in 
which  you  certify  engines  to  the 
standards  of  this  section.  You  may  not 
bank  any  advanced -technology  credits 
in  any  averaging  set  for  the  model  year 
you  certify  under  this  section  (since 
such  credits  would  be  available  for  use 
in  this  averaging  set).  Note  that  the 
provisions  of  §1036.745  apply  for 
deficits  generated  with  respect  to  the 
standards  of  this  section. 

(f)  You  need  our  approval  before  you 
may  certify  engines  under  this  section, 
especially  with  respect  to  the  numerical 
value  of  the  alternate  standards.  We  will 
not  approve  your  request  if  we 
determine  that  you  manipulated  your 
eng  i  ne  fam  i  I  ies  or  test  eng  i  ne 
configurations  to  certify  to  less  stringent 
standards,  or  that  you  otherwise  have 
not  acted  in  good  faith.  You  must  keep 
and  provide  to  us  any  information  we 
need  to  determine  that  your  engine 
families  meet  the  requirements  of  this 
section.  Keep  these  records  for  at  least 
five  years  after  you  stop  producing 
engines  certified  under  this  section. 


§1036.625  In-use  compliance  with  family 
emission  limits  (FELs). 

Section  1036.225  describes  how  to 
change  the  FEL  for  an  engine  family 
during  the  model  year.  This  section, 
which  describes  how  you  may  ask  us  to 
increase  an  engine  family’s  FEL  after  the 
end  of  the  model  year,  is  intended  to 
address  circumstances  in  which  it  is  in 
the  public  interest  to  apply  a  higher  in- 
use  FEL  based  on  forfeiting  an 
appropriate  number  of  emission  credits. 
For  example,  this  may  be  appropriate 
where  we  determine  that  recalling 
vehicles  would  not  significantly  reduce 
in-useemissions.  We  will  generally  not 
allow  this  option  where  we  determine 
the  credits  being  forfeited  would  likely 
have  expired. 

(a)  You  may  ask  us  to  increase  an 
engine  family’s  FEL  after  the  end  of  the 
model  year  if  you  believe  some  of  your 
in-useengines  exceed  the  C02  FEL  that 
applied  during  the  model  year  (or  the 
C02  emission  standard  if  the  family  did 
not  generate  or  use  emission  credits). 

We  may  consider  any  available 
information  in  making  our  decision  to 
approve  or  deny  your  request. 

(b)  if  we  approve  your  request  under 
this  section,  you  must  apply  emission 
credits  to  cover  the  increased  FEL  for  all 
affected  engines.  Apply  the  emission 
credits  as  part  of  your  credit 
demonstration  for  the  current 
production  year.  Include  the 
appropriate  calculations  in  your  final 
report  under  §1036.730. 

(c)  Submit  your  request  to  the 
Designated  Compliance  Officer.  Include 
the  following  in  your  request: 

(1)  Identify  the  names  of  each  engine 
family  that  is  the  subject  of  your 
request.  Include  separate  family  names 
for  different  model  years. 

(2)  Describe  why  your  request  does 
not  apply  for  similar  engine  models  or 
additional  model  years,  as  applicable. 

(3)  identify  the  FEL(s)  that  applied 
during  the  model  year  and  recommend 
a  replacement  FEL  for  in-useengines; 
include  a  supporting  rationale  to 
describe  how  you  determined  the 
recommended  replacement  FEL. 

(4)  Describe  whether  the  needed 
emission  credits  will  come  from 
averaging,  banking,  or  trading. 

(d)  If  we  approve  your  request,  we 
will  identify  the  replacement  FEL.  The 
value  we  select  will  reflect  our  best 
judgment  to  accurately  reflect  the  actual 
in-useperformance  of  your  engines, 
consistent  with  the  testing  provisions 
specified  in  this  part.  We  may  apply  the 
higher  FELs  to  other  engine  families 
from  the  same  or  different  model  years 
to  the  extent  they  used  equivalent 
emission  controls.  We  may  include  any 
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appropriate  conditions  with  our 
approval. 

(e)  If  we  order  a  recall  for  an  engine 
family  under  40  CFR  1068.505,  we  will 
no  longer  approve  a  replacement  FEL 
under  this  section  for  any  of  your 
engines  from  that  engine  family,  or  from 
any  other  engine  family  that  relies  on 
equivalent  emission  controls. 

§1036.630  Certification  of  engine  GHG 
emissions  for  powertrain  testing. 

For  engines  included  in  powertrain 
families  under  40  CFR  part  1037,  you 
may  choose  to  include  the 
corresponding  engine  emissions  in  your 
engine  families  under  this  part  1036 
instead  of  (or  in  addition  to)  the 
otherwise  applicable  engine  fuel  maps. 

(a)  If  you  choose  to  certify  powertrain 
fuel  maps  in  an  engine  family,  the 
declared  powertrain  emission  levels 
become  standards  that  apply  for 
selective  enforcement  audits  and  in-use 
testing.  We  may  require  that  you 
provide  to  us  the  engine  test  cycle  (not 
normalized)  corresponding  to  a  given 
powertrain  for  each  of  the  specified 
duty  cycles. 

(b)  If  you  choose  to  certify  only  fuel 
map  emissions  for  an  engine  family  and 
to  not  certify  emissions  over  powertrain 
test  cycles  under  40  CFR  1037.550,  we 
will  not  presume  you  are  responsible  for 
emissions  over  the  powertrain  cycles. 
However,  where  we  determine  that  you 
are  responsible  in  whole  or  in  part  for 
the  emission  exceedance  in  such  cases, 
we  may  require  that  you  participate  in 
any  recall  of  the  affected  vehicles.  Note 
that  this  provision  to  limit  your 
responsibility  does  not  apply  if  you  also 
hold  the  certificate  of  conformity  for  the 
vehicle. 

(c)  If  you  split  an  engine  family  into 
subfamilies  based  on  different  fuel- 
mapping  procedures  as  described  in 
§1 036.230(e),  the  fuel -mapping 
procedures  you  identify  for  certifying 
each  subfamily  also  apply  for  selective 
enforcement  audits  and  in -usetesting. 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

§1036.701  General  provisions. 

(a)  You  may  average,  bank,  and  trade 
(ABT)  emission  credits  for  purposes  of 
certification  as  described  in  this  subpart 
and  in  subpart  B  of  this  part  to  show 
compliance  with  the  standards  of 
§1036.108.  Participation  in  this 
program  is  voluntary.  (Note:  As 
described  in  subpart  B  of  this  part,  you 
must  assign  an  FCL  to  all  engine 
families,  whether  or  not  they  participate 
in  the  ABT  provisions  of  this  subpart.) 

(b)  The  def  in  itions  of  subpart  I  of  th  is 
part  apply  to  this  subpart  in  addition  to 
the  following  definitions: 


(1 )  Actual  emission  credits  means 
emission  credits  you  have  generated 
that  we  have  verified  by  reviewing  your 
final  report. 

(2)  Averaging  set  means  a  set  of 
engines  in  which  emission  credits  may 
be  exchanged.  See  §1036.740. 

(3)  Broker  means  any  entity  that 
facilitates  a  trade  of  emission  credits 
between  a  buyer  and  seller. 

(4)  Buyer  means  the  entity  that 
receives  emission  credits  as  a  result  of 
a  trade. 

(5)  Reserved  emission  credits  means 
emission  credits  you  have  generated 
that  we  have  not  yet  verified  by 
reviewing  your  final  report. 

(6)  Seller  means  the  entity  that 
provides  emission  credits  during  a 
trade. 

(7)  Standard  means  the  emission 
standard  that  appl  ies  under  subpart  B  of 
this  part  for  engines  not  participating  in 
the  ABT  program  of  this  subpart. 

(8)  Trade  means  to  exchange  emission 
credits,  either  as  a  buyer  or  seller. 

(c)  Emission  credits  may  be 
exchanged  only  within  an  averaging  set, 
except  as  specified  in  §1036.740. 

(d)  You  may  not  use  emission  credits 
generated  under  this  subpart  to  offset 
any  emissions  that  exceed  an  FCL  or 
standard.  This  applies  for  all  testing, 
including  certification  testing,  in-use 
testing,  selective  enforcement  audits, 
and  other  production  -  linetesting. 
However,  if  emissions  from  an  engine 
exceed  an  FCL  or  standard  (for  example, 
during  a  selective  enforcement  audit), 
you  may  use  emission  credits  to 
recertify  the  engine  family  with  a  higher 
FCL  that  applies  only  to  future 
production. 

(e)  You  may  use  either  of  the 
following  approaches  to  retire  or  forego 
emission  credits: 

(1)  You  may  retire  emission  credits 
generated  from  any  number  of  your 
engines.  This  may  be  considered 
donating  emission  credits  to  the 
environment.  Identify  any  such  credits 
in  the  reports  described  in  §1036.730. 
Engines  must  comply  with  the 
applicable  FELs  even  if  you  donate  or 
sell  the  corresponding  emission  credits 
under  this  paragraph  (h).  Those  credits 
may  no  longer  be  used  by  anyone  to 
demonstrate  compliance  with  any  EPA 
emission  standards. 

(2)  You  may  certify  an  engine  family 
using  an  FEL  (FCL  for  C02)  below  the 
emission  standard  as  described  in  this 
part  and  choose  not  to  generate 
emission  credits  for  that  family.  If  you 
do  this,  you  do  not  need  to  calculate 
emission  credits  for  those  engine 
families  and  you  do  not  need  to  submit 
or  keep  the  associated  records  described 
in  this  subpart  for  that  family. 


(f)  Emission  credits  may  be  used  in 
the  model  year  they  are  generated. 
Surplus  emission  credits  may  be  banked 
for  future  model  years.  Surplus 
emission  credits  may  sometimes  be  used 
for  past  model  years,  as  described  in 
§1036.745. 

(g)  You  may  increase  or  decrease  an 
FCL  during  the  model  year  by  amending 
your  application  for  certification  under 
§1036.225.  The  new  FCL  may  apply 
only  to  engines  you  have  not  already 
introduced  into  commerce. 

(h)  See  §1036.740  for  special  credit 
provisions  that  apply  for  greenhouse  gas 
credits  generated  under  40  CFR 
86.1819— 14(k)(7)  or  §1036.615  or  40 
CFR  1037.615. 

(i)  Unless  the  regulations  explicitly 
allow  it,  you  may  not  calculate  credits 
more  than  once  for  any  emission 
reduction.  For  example,  if  you  generate 
C02  emission  credits  for  a  hybrid  engine 
under  this  part  for  a  given  vehicle,  no 
one  may  generate  C02  emission  credits 
for  that  same  hybrid  engine  and  vehicle 
under  40  CFR  part  1037.  However, 
credits  could  be  generated  for  identical 
vehicles  using  engines  that  did  not 
generate  credits  under  this  part. 

(j)  Credits  you  generate  with 
compression- ignitionengines  in  2020 
and  earlier  model  years  may  be  used  in 
model  year  2021  and  later  only  if  the 
credit-generatingengines  were  certified 
to  the  tractor  engine  standards  in 
§1036.108  and  credits  were  calculated 
relative  to  the  tractor  engine  standards. 
You  may  otherwise  use  emission  credits 
generated  in  one  model  year  without 
adjustment  for  certifying  vehicles  in  a 
later  model  year,  even  if  emission 
standards  are  different. 

(k)  Engine  families  you  certify  with  a 
nonconformance  penalty  under  40  CFR 
part  86,  subpart  L,  may  not  generate 
emission  credits. 

§1036,706  Generating  and  calculating 
emission  credits. 

(a)  The  provisions  of  this  section 
apply  separately  for  calculating 
emission  credits  for  each  pollutant. 

(b)  For  each  participating  family, 
calculate  positive  or  negative  emission 
credits  relative  to  the  otherwise 
applicableemission  standard  based  on 
the  engine  family's  FCL  for  greenhouse 
gases.  If  your  engine  family  is  certified 
to  both  the  vocational  and  tractor  engine 
standards,  calculate  credits  separately 
for  the  vocational  engines  and  the 
tractor  engines  (as specified  in 
paragraph  (b)(3)  of  this  section). 
Calculate  positive  emission  credits  for  a 
family  that  has  an  FCL  below  the 
standard.  Calculate  negative  emission 
credits  for  a  family  that  has  an  FCL 
above  the  standard.  Sum  your  positive 
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and  negative  credits  for  the  model  year 
before  rounding.  Round  the  sum  of 
emission  credits  to  the  nearest 
megagram  (Mg),  using  consistent  units 
throughout  the  following  equations: 

(1)  For  vocational  engines: 

Emission  credits  (Mg)  =  (Std  ¥  FCL)  - 

(CF)  -  (Volume)  -  (UL)  -  (10¥  6) 

Where: 

Std  =  the  emission  standard,  in  g/hp - hr,that 
applies  under  subpart  B  of  this  part  for 
engines  not  participating  in  the  ABT 
program  of  this  subpart  (the  “otherwise 
applicable  standard”). 

FCL  =  the  Family  Certification  Level  for  the 
engine  family,  in  g/hp -hr, measured  over 
the  transient  duty  cycle,  rounded  to  the 
same  number  of  decimal  places  as  the 
emission  standard. 

CF  =  a  transient  cycle  conversion  factor  (hp- 
hr/mile),  calculated  by  dividing  the  total 
(integrated)  horsepower- hourover  the 
duty  cycle  (average  of  vocational  engine 
configurations  weighted  by  their 
production  volumes)  by  6.3  miles  for 
engines  subject  to  spark- ignition 
standards  and  6.5  miles  for  engines 
subject  to  compression  -  ignition. This 
represents  the  average  work  performed 
by  vocational  engines  in  the  family  over 
the  mileage  represented  by  operation 
over  the  duty  cycle. 

Volume  =  the  number  of  vocational  engines 
eligible  to  participate  in  the  averaging, 
banking,  and  trading  program  within  the 
given  engine  family  during  the  model 
year,  as  described  in  paragraph  (c)  of  this 
section. 

UL  =  the  useful  life  for  the  given  engine 
family,  in  miles. 

(2)  For  tractor  engines: 

Emission  credits  (Mg)  =  (Std  ¥  FCL)  - 

(CF)  -  (Volume)  -  (UL)  -  (10¥  6) 

Where: 

Std  =  the  emission  standard,  in  g/hp  -  hr,that 
applies  under  subpart  B  of  this  part  for 
engines  not  participating  in  the  ABT 
program  of  this  subpart  (the  “otherwise 
applicable  standard”). 

FCL  =  the  Family  Certification  Level  for  the 
engine  family,  in  g/hp -hr, measured  over 
the  ramped -modalcycle  rounded  to  the 
same  number  of  decimal  places  as  the 
emission  standard. 

CF  =  a  transient  cycle  conversion  factor  (hp- 
hr/mile),  calculated  by  dividing  the  total 
(integrated)  horsepower- hourover  the 
duty  cycle  (average  of  tractor -engine 
configurations  weighted  by  their 
production  volumes)  by  6.3  miles  for 
engines  subject  to  spark- ignition 
standards  and  6.5  miles  for  engines 
subject  to  compression  -  ignition 
standards.  This  represents  the  average 
work  performed  by  tractor  engines  in  the 
family  over  the  mileage  represented  by 
operation  over  the  duty  cycle.  Note  that 
this  calculation  requires  you  to  use  the 
transient  cycle  conversion  factor  even  for 
engines  certified  to  standards  based  on 
the  ramped -modalcycle. 

Volume  =  the  number  of  tractor  engines 
eligible  to  participate  in  the  averaging, 


banking,  and  trading  program  within  the 
given  engine  family  during  the  model 
year,  as  described  in  paragraph  (c)  of  this 
section. 

UL  =  the  useful  life  for  the  given  engine 
family,  in  miles. 

(3)  For  engine  families  certified  to 
both  the  vocational  and  tractor  engine 
standards,  we  may  allow  you  to  use 
statistical  methods  to  estimate  the  total 
production  volumes  where  a  small 
fraction  of  the  engines  cannot  be  tracked 
precisely. 

(4)  You  may  not  generate  emission 
credits  for  tractor  engines  (i.e.,  engines 
not  certified  to  the  transient  cycle  for 
C02)  installed  in  vocational  vehicles 
(including  vocational  tractors  certified 
under  40  CFR  1037.630  or  exempted 
under  40  CFR  1037.631).  We  will  waive 
this  provision  where  you  demonstrate 
that  less  than  five  percent  of  the  engines 
in  your  tractor  family  were  installed  in 
vocational  vehicles.  For  example,  if  you 
know  that  96  percent  of  your  tractor 
engines  were  installed  in  non -vocational 
tractors,  but  cannot  determine  the 
vehicle  type  for  the  remaining  four 
percent,  you  may  generate  credits  for  all 
the  engines  in  the  family. 

(5)  You  may  generate  C02  emission 
credits  from  a  model  year  2021  or  later 
medium  heavy -dutyengine  family 
subject  to  spark  -  ignitionstandards  for 
exchanging  with  other  engine  families 
only  if  the  engines  in  the  family  are 
gasoline- fueled  .You  may  generate  C02 
credits  from  these  engine  families  only 
for  the  purpose  of  offsetting  CH4  and/or 
N20  emissions  within  the  same  engine 
family  as  described  in  paragraph  (d)  of 
this  section. 

(c)  As  described  in  §1036.730, 
compliance  with  the  requirements  of 
this  subpart  is  determined  at  the  end  of 
the  model  year  based  on  actual  U.S.- 
directed  production  volumes.  Keep 
appropriate  records  to  document  these 
production  volumes.  Do  not  include  any 
of  the  following  engines  to  calculate 
emission  credits: 

(1 )  Engines  that  you  do  not  certify  to 
the  C02  standards  of  this  part  because 
they  are  permanently  exempted  under 
subpart  G  of  this  part  or  under  40  CFR 
part  1068. 

(2)  Exported  engines. 

(3)  Engines  not  subject  to  the 
requirements  of  this  part,  such  as  those 
excluded  under  §1036.5.  For  example, 
do  not  include  engines  used  in  vehicles 
certified  to  the  greenhouse  gas  standards 
of  40  CFR  86.1819. 

(4)  Any  other  engines  if  we  indicate 
elsewhere  in  this  part  1036  that  they  are 
not  to  be  included  in  the  calculations  of 
this  subpart. 

(d)  You  may  use  C02  emission  credits 
to  show  compliance  with  CH4  and/or 


N20  FELs  instead  of  the  otherwise 
applicable  emission  standards.  To  do 
this,  calculate  the  CH4  and/or  N20 
emission  credits  needed  (negative 
credits)  using  the  equation  in  paragraph 
(b)  of  this  section,  using  the  FEL(s)  you 
specify  for  your  engines  during 
certification  instead  of  the  FCL.  You 
must  use  34  Mg  of  positive  C02  credits 
to  offset  1  Mg  of  negative  CH4  credits  for 
model  year  2021  and  later  engines,  and 
you  must  use  25  Mg  of  positive  C02 
credits  to  offset  1  Mg  of  negative  CH4 
credits  for  earlier  engines.  You  must  use 
298  Mg  of  positive  C02  credits  to  offset 
1  Mg  of  negative  N20  credits. 

§1036.710  Averaging. 

(a)  Averaging  is  the  exchange  of 
emission  credits  among  your  engine 
families.  You  may  average  emission 
credits  only  within  the  same  averaging 
set,  except  as  specified  in  §1036.740. 

(b)  You  may  certify  one  or  more 
engine  families  to  an  FCL  above  the 
applicablestandard,  subject  to  any 
applicable  FEL  caps  and  other  the 
provisions  in  subpart  B  of  this  part,  if 
you  show  in  your  application  for 
certification  that  your  projected  balance 
of  all  emission -credit  transact  ions  in 
that  model  year  is  greater  than  or  equal 
to  zero,  or  that  a  negative  balance  is 
allowed  under  §1036.745. 

(c)  If  you  certify  an  engine  family  to 
an  FCL  that  exceeds  the  otherwise 
applicablestandard,  you  must  obtain 
enough  emission  credits  to  offset  the 
engine  family’s  deficit  by  the  due  date 
for  the  final  report  required  in 
§1036.730.  The  emission  credits  used  to 
address  the  deficit  may  come  from  your 
other  engine  families  that  generate 
emission  credits  in  the  same  model  year 
(or  from  later  model  years  as  specified 

in  §1036.745),  from  emission  credits 
you  have  banked,  or  from  emission 
credits  you  obtain  through  trading. 

§1036.715  Banking. 

(a)  Banking  is  the  retention  of  surplus 
emission  credits  by  the  manufacturer 
generating  the  emission  credits  for  use 
in  future  model  years  for  averaging  or 
trading. 

(b)  You  may  designate  any  emission 
credits  you  plan  to  bank  in  the  reports 
you  submit  under  §1036.730  as 
reserved  credits.  During  the  model  year 
and  before  the  due  date  for  the  final 
report,  you  may  designate  your  reserved 
emission  credits  for  averaging  or 
trading. 

(c)  Reserved  credits  become  actual 
emission  credits  when  you  submit  your 
final  report.  However,  we  may  revoke 
these  emission  credits  if  we  are  unable 
to  verify  them  after  reviewing  your 
reports  or  auditing  your  records. 
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(d)  Banked  credits  retain  the 
designation  of  the  averaging  set  in 
which  they  were  generated. 

§1036.720  Trading. 

(a)  T rading  is  the  exchange  of 
emission  credits  between 
manufacturers.  You  may  use  traded 
emission  credits  for  averaging,  banking, 
or  further  trading  transactions.  Traded 
emission  credits  remain  subject  to  the 
averaging-setrestrictions  based  on  the 
averaging  set  in  which  they  were 
generated. 

(b)  You  may  trade  actual  emission 
credits  as  described  in  this  subpart.  You 
may  also  trade  reserved  emission 
credits,  but  we  may  revoke  these 
emission  credits  based  on  our  review  of 
your  records  or  reports  or  those  of  the 
company  with  which  you  traded 
emission  credits.  You  may  trade  banked 
credits  within  an  averaging  set  to  any 
certifying  manufacturer. 

(c)  If  a  negative  emission  credit 
balance  results  from  a  transaction,  both 
the  buyer  and  seller  are  liable,  except  in 
cases  we  deem  to  involve  fraud.  See 

§1 036.255(e)  for  cases  involving  fraud. 
We  may  void  the  certificates  of  all 
engine  families  participating  in  a  trade 
that  results  in  a  manufacturer  having  a 
negative  balance  of  emission  credits. 

See  §1036.745. 

§1036.725  What  must  I  include  in  my 
application  for  certification? 

(a)  You  must  declare  in  your 
application  for  certification  your  intent 
to  use  the  provisions  of  this  subpart  for 
each  engine  family  that  will  be  certified 
using  the  ABT  program.  You  must  also 
declare  the  FELs/FCL  you  select  for  the 
engine  family  for  each  pollutant  for 
which  you  are  using  the  ABT  program. 
Your  FELs  must  comply  with  the 
specifications  of  subpart  B  of  this  part, 
including  the  FEL  caps.  FELs/FCLs 
must  be  expressed  to  the  same  number 
of  decimal  places  as  the  applicable 
standards. 

(b)  Include  the  following  in  your 
application  for  certification: 

(1 )  A  statement  that,  to  the  best  of 
your  belief,  you  will  not  have  a  negative 
balance  of  emission  credits  for  any 
averaging  set  when  all  emission  credits 
are  calculated  at  the  end  of  the  year;  or 
a  statement  that  you  will  have  a 
negative  balance  of  emission  credits  for 
one  or  more  averaging  sets,  but  that  it 

is  allowed  under  §1036.745. 

(2)  Detailed  calculations  of  projected 
emission  credits  (positive  or  negative) 
based  on  projected  U.S.- directed 
production  volumes.  We  may  require 
you  to  include  similar  calculations  from 
your  other  engine  families  to  project 
your  net  credit  balances  for  the  model 


year.  If  you  project  negative  emission 
credits  for  a  family,  state  the  source  of 
positive  emission  credits  you  expect  to 
use  to  offset  the  negative  emission 
credits. 

§1036.730  ABT  reports. 

(a)  If  any  of  your  engine  families  are 
certified  using  the  ABT  provisions  of 
this  subpart,  you  must  send  an  end-of- 
year  report  by  March  31  following  the 
end  of  the  model  year  and  a  final  report 
by  September  30  following  the  end  of 
the  model  year.  We  may  waive  the 
requirement  to  send  an  end -of- year 
report. 

(b)  Your  end -of-yeaand  final  reports 
must  include  the  following  information 
for  each  engine  family  participating  in 
the  ABT  program: 

(1)  Engine- familydesignation  and 
averaging  set. 

(2)  The  emission  standards  that  would 
otherwise  apply  to  the  engine  family. 

(3)  The  FCL  for  each  pollutant,  if  you 
change  the  FCL  after  the  start  of 
production,  identify  the  date  that  you 
started  using  the  new  FCL  and/or  give 
the  engine  identification  number  for  the 
first  engine  covered  by  the  new  FCL.  in 
this  case,  identify  each  applicable  FCL 
and  calculate  the  positive  or  negative 
emission  credits  as  specified  in 
§1036.225. 

(4)  The  projected  and  actual  U.S.- 
directed  production  volumes  for  the 
model  year.  If  you  changed  an  FCL 
during  the  model  year,  identify  the 
actual  production  volume  associated 
with  each  FCL. 

(5)  The  transient  cycle  conversion 
factor  for  each  engine  configuration  as 
described  in  §1036.705. 

(6)  Useful  life. 

(7)  Calculated  positive  or  negative 
emission  credits  for  the  whole  engine 
family.  Identify  any  emission  credits 
that  you  traded,  as  described  in 
paragraph  (d)(1 )  of  this  section. 

(c)  Your  end -of-yeaand  final  reports 
must  include  the  following  additional 
information: 

(1 )  Show  that  your  net  balance  of 
emission  credits  from  all  your 
participating  engine  families  in  each 
averaging  set  in  the  applicable  model 
year  is  not  negative,  except  as  allowed 
under  §1036.745.  Your  credit  tracking 
must  account  for  the  limitation  on  credit 
life  under  §1036.740(d). 

(2)  State  whether  you  will  reserve  any 
emission  credits  for  banking. 

(3)  State  that  the  report’s  contents  are 
accurate. 

(d)  If  you  trade  emission  credits,  you 
must  send  us  a  report  within  90  days 
after  the  transaction,  as  follows: 

(1 )  As  the  seller,  you  must  include  the 
following  information  in  your  report: 


(1)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  The  averaging  set  corresponding 
to  the  engine  families  that  generated 
emission  credits  for  the  trade,  including 
the  number  of  emission  credits  from 
each  averaging  set. 

(2)  As  the  buyer,  you  must  include  the 
following  information  in  your  report: 

(i)  The  corporate  names  of  the  seller 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  How  you  intend  to  use  the 
emission  credits,  including  the  number 
of  emission  credits  you  intend  to  apply 
for  each  averaging  set. 

(e)  Send  your  reports  electronically  to 
the  Designated  Compliance  Officer 
using  an  approved  information  format, 
if  you  want  to  use  a  different  format, 
send  us  a  written  request  with 
justification  for  a  waiver. 

(f)  Correct  errors  in  your  end -of- year 
or  final  report  as  follows: 

(1)  You  may  correct  any  errors  in  your 
end-of-yeareport  when  you  prepare  the 
final  report,  as  long  as  you  send  us  the 
final  report  by  the  time  it  is  due. 

(2)  if  you  or  we  determine  within  270 
days  after  the  end  of  the  model  year  that 
errors  mistakenly  decreased  your 
balance  of  emission  credits,  you  may 
correct  the  errors  and  recalculate  the 
balance  of  emission  credits.  You  may 
not  make  these  corrections  for  errors 
that  are  determined  more  than  270  days 
after  the  end  of  the  model  year.  If  you 
report  a  negative  balance  of  emission 
credits,  we  may  disallow  corrections 
under  this  paragraph  (f)(2). 

(3)  if  you  or  we  determine  any  time 
that  errors  mistakenly  increased  your 
balance  of  emission  credits,  you  must 
correct  the  errors  and  recalculate  the 
balance  of  emission  credits. 

§1036.735  Recordkeeping. 

(a)  You  must  organize  and  maintain 
your  records  as  described  in  this 
section.  We  may  review  your  records  at 
any  time. 

(b)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end-of-yeareport.  You 
may  not  use  emission  credits  for  any 
engines  if  you  do  not  keep  all  the 
records  required  under  this  section.  You 
must  therefore  keep  these  records  to 
continue  to  bank  valid  credits.  Store 
these  records  in  any  format  and  on  any 
media,  as  long  as  you  can  promptly 
send  us  organized,  written  records  in 
English  if  we  ask  for  them.  You  must 
keep  these  records  readily  available.  We 
may  review  them  at  any  time. 

(c)  Keep  a  copy  of  the  reports  we 
require  in  §§1036.725  and  1036.730. 
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(d)  Keep  records  of  the  engine 
identification  number  (usually  the  serial 
number)  for  each  engine  you  produce 
that  generates  or  uses  emission  credits 
under  the  ABT  program.  You  may 
identify  these  numbers  as  a  range,  if  you 
change  the  FEL  after  the  start  of 
production,  identify  the  date  you  started 
using  each  FCL  and  the  range  of  engine 
identification  numbers  associated  with 
each  FCL.  You  must  also  identify  the 
purchaser  and  destination  for  each 
engine  you  produce  to  the  extent  this 
information  is  available. 

(e)  We  may  require  you  to  keep 
additional  records  or  to  send  us  relevant 
information  not  required  by  this  section 
in  accordance  with  the  Clean  Air  Act. 

§1036.740  Restrictions  for  using  emission 
credits. 

The  following  restrictions  apply  for 
using  emission  credits: 

(a)  Averaging  sets.  Except  as  specified 
in  paragraph  (c)  of  this  section,  emission 
credits  may  be  exchanged  only  within 
the  following  averaging  sets: 

(1)  Engines  subject  to  spark  -  ignition 
standards. 

(2)  Light  heavy -dutyengines  subject 
to  compression  -  ignitionstandards. 

(3)  Medium  heavy -dutyengines 
subject  to  compression -ignition 
standards. 

(4)  Heavy  heavy -dutyengines. 

(b)  Applying  credits  to  prior  year 
deficits .  Where  your  credit  balance  for 
the  previous  year  is  negative,  you  may 
apply  credits  to  that  credit  deficit  only 
after  meeting  your  credit  obligations  for 
the  current  year. 

(c)  Credits  from  hybrid  engines  and 
other  advanced  technologies .  Credits 
you  generate  under  §1036.615  may  be 
used  for  any  of  the  averaging  sets 
identified  in  paragraph  (a)  of  this 
section;  you  may  also  use  those  credits 
to  demonstrate  compliance  with  the  C02 
emission  standards  in  40  CFR  86.1819 
and  40  CFR  part  1037.  Similarly,  you 
may  use  Phase  1  advanced -technology 
credits  generated  under  40  CFR 
86.1819-14(k)(7)  or  40  CFR  1037.615  to 
demonstrate  compliance  with  the  C02 
standards  in  this  part,  in  the  case  of 
engines  subject  to  spark  -  ignition 
standards  and  compression- ignition 
light  heavy -dutyengines,  you  may  not 
use  more  than  60,000  Mg  of  credits  from 
other  averaging  sets  in  any  model  year. 

(1)  The  maximum  amount  of  C02 
credits  you  may  bring  into  the  following 
service  class  groups  is  60,000  Mg  per 
model  year: 

(i)  Engines  subject  to  spark- ignition 
standards,  light  heavy-duty 
compression -ignitionengines,  and  light 
heavy  -dutyvehicles.  This  group 
comprises  the  averaging  sets  listed  in 


paragraphs  (a)(1 )  and  (2)  of  this  section 
and  the  averaging  set  listed  in  40  CFR 
1037.740(a)(1). 

(ii)  Medium  heavy -dutyengines 
subject  to  compression- ignition 
standardsand  medium  heavy-duty 
vehicles.  This  group  comprises  the 
averaging  sets  listed  in  paragraph  (a)(3) 
of  this  section  and  40  CFR 
1037.740(a)(2). 

(iii)  Heavy  heavy -dutyengines subject 
to  compression  -  ignitionstandards  and 
heavy  heavy -dutyvehicles.  This  group 
comprises  the  averaging  sets  listed  in 
paragraph  (a)(4)  of  this  section  and  40 
CFR  1037.740(a)(3). 

(2)  Paragraph  (c)(1)  of  this  section 
does  not  limit  the  advanced -technology 
credits  that  can  be  used  within  a  service 
class  group  if  they  were  generated  in 
that  same  service  class  group. 

(d)  Credit  life .  Credits  may  be  used 
only  for  five  model  years  after  the  year 
in  which  they  are  generated.  For 
example,  credits  you  generate  in  model 
year  2018  may  be  used  to  demonstrate 
compliance  with  emission  standards 
only  through  model  year  2023. 

(e)  Other  restrictions.  Other  sections 
of  this  part  specify  additional 
restrictions  for  using  emission  credits 
under  certain  special  provisions. 

§1036.745  End-of-year  C02  credit  deficits. 

Except  as  allowed  by  this  section,  we 
may  void  the  certificate  of  any  engine 
family  certified  to  an  FCL  above  the 
applicablestandard  for  which  you  do 
not  have  sufficient  credits  by  the 
deadline  for  submitting  the  final  report. 

(a)  Your  certificate  for  an  engine 
family  for  which  you  do  not  have 
sufficient  CC2  credits  will  not  be  void 
if  you  remedy  the  deficit  with  surplus 
credits  within  three  model  years.  For 
example,  if  you  have  a  credit  deficit  of 
500  Mg  for  an  engine  family  at  the  end 
of  model  year  2015,  you  must  generate 
(or  otherwise  obtain)  a  surplus  of  at 
least  500  Mg  in  that  same  averaging  set 
by  the  end  of  model  year  2018. 

(b)  You  may  not  bank  or  trade  away 
C02  credits  in  the  averaging  set  in  any 
model  year  in  which  you  have  a  deficit. 

(c)  You  may  apply  only  surplus 
credits  to  your  deficit.  You  may  not 
apply  credits  to  a  deficit  from  an  earlier 
model  year  if  they  were  generated  in  a 
model  year  for  which  any  of  your  engine 
families  for  that  averaging  set  had  an 
end-of-yeacredit  deficit. 

(d)  You  must  notify  us  in  writing  how 
you  plan  to  eliminate  the  credit  deficit 
within  the  specified  time  frame.  If  we 
determine  that  your  plan  is 
unreasonable  or  unrealistic,  we  may 
deny  an  application  for  certification  for 
a  vehicle  family  if  its  FEL  would 
increase  your  credit  deficit.  We  may 


determine  that  your  plan  is 
unreasonable  or  unrealistic  based  on  a 
consideration  of  past  and  projected  use 
of  specific  technologies,  the  historical 
sales  mix  of  your  vehicle  models,  your 
commitment  to  limit  production  of 
higher -emissionvehicles,  and  expected 
access  to  traded  credits.  We  may  also 
consider  your  plan  unreasonable  if  your 
credit  deficit  increases  from  one  model 
year  to  the  next.  We  may  require  that 
you  send  us  interim  reports  describing 
your  progress  toward  resolving  your 
credit  deficit  over  the  course  of  a  model 
year. 

(e)  If  you  do  not  remedy  the  deficit 
with  surplus  credits  within  three  model 
years,  we  may  void  your  certificate  for 
that  engine  family.  We  may  void  the 
certificate  based  on  your  end-of-year 
report.  Note  that  voiding  a  certificate 
applies  ab  initio.  Where  the  net  deficit 
is  less  than  the  total  amount  of  negative 
credits  originally  generated  by  the 
family,  we  will  void  the  certificate  only 
with  respect  to  the  number  of  engines 
needed  to  reach  the  amount  of  the  net 
deficit.  For  example,  if  the  original 
engine  family  generated  500  Mg  of 
negative  credits,  and  the  manufacturer's 
net  deficit  after  three  years  was  250  Mg, 
we  would  void  the  certificate  with 
respect  to  half  of  the  engines  in  the 
family. 

(f)  For  purposes  of  calculating  the 
statute  of  limitations,  the  following 
actions  are  al  I  considered  to  occur  at  the 
expiration  of  the  deadline  for  offsetting 
a  deficit  as  specified  in  paragraph  (a)  of 
this  section: 

(1)  Failing  to  meet  the  requirements  of 
paragraph  (a)  of  this  section. 

(2)  Failing  to  satisfy  the  conditions 
upon  which  a  certificate  was  issued 
relative  to  offsetting  a  deficit. 

(3)  Selling,  offering  for  sale, 
introducing  or  delivering  into  U.S. 
commerce,  or  importing  vehicles  that 
are  found  not  to  be  covered  by  a 
certificate  as  a  result  of  failing  to  offset 
a  deficit. 

§1036.750  What  can  happen  if  I  do  not 
comply  with  the  provisions  of  this  subpart? 

(a)  For  each  engine  family 
participating  in  the  ABT  program,  the 
certificate  of  conformity  is  conditioned 
upon  full  compliance  with  the 
provisions  of  this  subpart  during  and 
after  the  model  year.  You  are 
responsible  to  establish  to  our 
satisfaction  that  you  fully  comply  with 
applicable  requirements.  We  may  void 
the  certificate  of  conformity  for  an 
engine  family  if  you  fail  to  comply  with 
any  provisions  of  this  subpart. 

(b)  You  may  certify  your  engine 
family  to  an  FCL  above  an  applicable 
standard  based  on  a  projection  that  you 
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will  have  enough  emission  credits  to 
offset  the  deficit  for  the  engine  family. 
See  §1036.745  for  provisions  specifying 
what  happens  if  you  cannot  show  in 
your  final  report  that  you  have  enough 
actual  emission  credits  to  offset  a  deficit 
for  any  pollutant  in  an  engine  family. 

(c)  We  may  void  the  certificate  of 
conformity  for  an  engine  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  we  request.  Note  that 
failing  to  keep  records,  send  reports,  or 
give  us  information  we  request  is  also  a 
violation  of  42  U.S.C.  7522(a)(2). 

(d)  You  may  ask  for  a  hearing  if  we 
void  your  certificate  under  this  section 
(see  §1036.820). 

§1036,755  information  provided  to  the 
Department  of  Transportation, 

After  receipt  of  each  manufacturer’s 
final  report  as  specified  in  §1036.730 
and  completion  of  any  verification 
testing  required  to  validate  the 
manufacturer’s  submitted  final  data,  we 
will  issue  a  report  to  the  Department  of 
Transportation  with  C02  emission 
information  and  will  verify  the  accuracy 
of  each  manufacturer’sequivalent  fuel 
consumption  data  that  required  by 
NHTSA  under  49  CFR  535.8.  We  will 
send  a  report  to  DOT  for  each  engine 
manufacturer  based  on  each  regulatory 
category  and  subcategory,  including 
sufficient  information  for  NHTSA  to 
determine  fuel  consumption  and 
associated  credit  values.  See  49  CFR 
535.8  to  determine  if  NHTSA  deems 
submission  of  this  information  to  EPA 
to  also  be  a  submission  to  NHTSA. 

Subpart  I — Definitions  and  Other 
Reference  Information 

§1036,801  Definitions. 

The  following  definitions  apply  to 
this  part.  The  definitions  apply  to  all 
subparts  unless  we  note  otherwise.  All 
undefined  terms  have  the  meaning  the 
Act  gives  to  them.  The  definitions 
follow: 

Act  means  the  Clean  Air  Act,  as 
amended,  42  U.S.C.  7401— 7671q. 

Adjustable  parameter  has  the 
meaning  given  in  40  CFR  part  86. 

Advanced  technology  means 
technology  certified  under  40  CFR 
86.1819-14(k)(7),  §1036.615,  or  40  CFR 
1037.615. 

Aftertreatment  means  relating  to  a 
catalytic  converter,  particulate  filter,  or 
any  other  system,  component,  or 
technology  mounted  downstream  of  the 
exhaust  valve  (or  exhaust  port)  whose 
design  function  is  to  decrease  emissions 
in  the  engine  exhaust  before  it  is 
exhausted  to  the  environment.  Exhaust 
gas  recirculation  (EGR)  and 
turbochargers  are  not  aftertreatment. 


Aircraft  means  any  vehicle  capable  of 
sustained  air  travel  more  than  100  feet 
above  the  ground. 

Alcohol -fueledengine  mean  an  engine 
that  is  designed  to  run  using  an  alcohol 
fuel.  For  purposes  of  this  definition, 
alcohol  fuels  do  not  include  fuels  with 
a  nominal  alcohol  content  below  25 
percent  by  volume. 

Auxiliary  emission  control  device 
means  any  element  of  design  that  senses 
temperature,  motive  speed,  engine  rpm, 
transmission  gear,  or  any  other 
parameter  for  the  purpose  of  activating, 
modulating,  delaying,  or  deactivating 
the  operation  of  any  part  of  the  emission 
control  system. 

Averaging  set  has  the  meaning  given 
in  §1036.740. 

Calibration  means  the  set  of 
specifications  and  tolerances  specific  to 
a  particular  design,  version,  or 
appl  ication  of  a  component  or  assembly 
capable  of  functionally  describing  its 
operation  over  its  working  range. 

Carryover  means  relating  to 
certification  based  on  emission  data 
generated  from  an  earlier  model  year  as 
described  in  §1036.235(d). 

Certification  means  relating  to  the 
process  of  obtaining  a  certificate  of 
conformity  for  an  engine  family  that 
complies  with  the  emission  standards 
and  requirements  in  this  part. 

Certified  emission  level  means  the 
highest  deteriorated  emission  level  in  an 
engine  family  for  a  given  pollutant  from 
the  appl  icable  transient  and/or  steady  - 
state  testing,  rounded  to  the  same 
number  of  decimal  places  as  the 
applicable  standard.  Note  that  you  may 
have  two  certified  emission  levels  for 
C02  if  you  certify  a  family  for  both 
vocational  and  tractor  use. 

Complete  vehicle  means  a  vehicle 
meeting  the  definition  of  complete 
vehicle  in  40  CFR  1037.801  when  it  is 
first  sold  as  a  vehicle.  For  example, 
where  a  vehicle  manufacturer  sells  an 
incomplete  vehicle  to  a  secondary 
vehicle  manufacturer,  the  vehicle  is  not 
a  complete  vehicle  under  this  part,  even 
after  its  final  assembly. 

Compression -ignitionmeans  relating 
to  a  type  of  reciprocating,  internal  - 
combustion  engine  that  is  not  a  spark- 
ignition  engine.  Note  that  §1036.1  also 
deems  gas  turbine  engines  and  other 
engines  to  be  compression  -  ignition 
engines. 

Crankcase  emissions  means  airborne 
substances  emitted  to  the  atmosphere 
from  any  part  of  the  engine  crankcase’s 
ventilation  or  lubrication  systems.  The 
crankcase  is  the  housing  for  the 
crankshaft  and  other  related  internal 
parts. 

Criteria  pollutants  means  emissions  of 
NOx,  HC,  PM,  and  CO.  Note  that  these 


pollutants  are  also  sometimes  described 
collectively  as  “non- green housegas 
pollutants’’,  although  they  do  not 
necessarily  have  negligible  global 
warming  potentials. 

Designated  Compliance  Officer  means 
one  of  the  following; 

(1 )  For  engines  subject  to 
compression -ignitionstandards, 
Designated  Compliance  Officer  means 
Director,  Diesel  Engine  Compliance 
Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  complianceinfo@ 
epa.gov ;  epa.gov/otaq/verify . 

(2)  For  engines  subject  to  spark - 
ignition  standards,  Designated 
Compliance  Officer  means  Director, 
Gasoline  Engine  Compliance  Center, 

U.S.  Environmental  Protection  Agency, 
2000  Traverwood  Drive,  Ann  Arbor,  Ml 
48105;  nonroad-si-cert@ppa.gov ; 
epa.gov/otaq/veri  fy. 

Deteriorated  emission  level  means  the 
emission  level  that  results  from 
applying  the  appropriate  deterioration 
factor  to  the  official  emission  result  of 
the  emission -dataengine.  Note  that 
where  no  deterioration  factor  applies, 
references  in  this  part  to  the 
deteriorated  emission  level  mean  the 
official  emission  result. 

Deterioration  factor  means  the 
relationship  between  emissions  at  the 
end  of  useful  life  (or  point  of  highest 
emissions  if  it  occurs  before  the  end  of 
useful  life)  and  emissions  at  the  low- 
hour/low-mileagetest  point,  expressed 
in  one  of  the  following  ways: 

(1)  For  multiplicative  deterioration 
factors,  the  ratio  of  emissions  at  the  end 
of  useful  life  (or  point  of  highest 
emissions)  to  emissions  at  the  low  -  hour 
test  point. 

(2)  For  additive  deterioration  factors, 
the  difference  between  emissions  at  the 
end  of  useful  life  (or  point  of  highest 
emissions)  and  emissions  at  the  low- 
hour  test  point. 

Diesel  exhaust  fluid  (DEF)  means  a 
liquid  reducing  agent  (other  than  the 
engine  fuel)  used  in  conjunction  with 
selective  catalytic  reduction  to  reduce 
NOx  emissions.  Diesel  exhaust  fluid  is 
generally  understood  to  be  an  aqueous 
solution  of  urea  conforming  to  the 
specifications  of  ISO  22241 . 

Dual-fuelmeans  relating  to  an  engine 
designed  for  operation  on  two  different 
types  of  fuel  but  not  on  a  continuous 
mixture  of  those  fuels  (see 
§1036.601(d)).  For  purposes  of  this  part, 
such  an  engine  remains  a  dual -fuel 
engine  even  if  it  is  designed  for 
operation  on  three  or  more  different 
fuels. 

Emission  control  system  means  any 
device,  system,  or  element  of  design  that 
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controls  or  reduces  the  emissions  of 
regulated  pollutants  from  an  engine. 

Emission  -dataengine  means  an 
engine  that  is  tested  for  certification. 
This  includes  engines  tested  to  establish 
deterioration  factors. 

Emission  -related maintenance  means 
maintenance  that  substantially  affects 
emissions  or  is  likely  to  substantially 
affect  emission  deterioration. 

Engine  configuration  means  a  unique 
combination  of  engine  hardware  and 
calibration  (related  to  the  emission 
standards)  within  an  engine  family. 
Engines  within  a  single  engine 
configuration  differ  only  with  respect  to 
normal  production  variability  or  factors 
unrelated  to  compliance  with  emission 
standards. 

Engine  family  has  the  meaning  given 
in  §1036.230. 

Excluded  means  relating  to  engines 
that  are  not  subject  to  some  or  all  of  the 
requirements  of  this  part  as  follows: 

(1)  An  engine  that  has  been 
determined  not  to  be  a  heavy-duty 
engine  is  excluded  from  this  part. 

(2)  Certain  heavy -dutyengines  are 
excluded  from  the  requirements  of  this 
part  under  §1036.5. 

(3)  Specific  regulatory  provisions  of 
this  part  may  exclude  a  heavy-duty 
engine  generally  subject  to  this  part 
from  one  or  more  specific  standards  or 
requirements  of  this  part. 

Exempted  has  the  meaning  given  in 
40  CFR  1068.30. 

Exhaust  gas  recirculation  means  a 
technology  that  reduces  emissions  by 
routing  exhaust  gases  that  had  been 
exhausted  from  the  combustion 
chamber(s)  back  into  the  engine  to  be 
mixed  with  incoming  air  before  or 
during  combustion.  The  use  of  valve 
timing  to  increase  the  amount  of 
residual  exhaust  gas  in  the  combustion 
chamber(s)  that  is  mixed  with  incoming 
air  before  or  during  combustion  is  not 
considered  exhaust  gas  recirculation  for 
the  purposes  of  this  part. 

Family  certification  level  (FCL)  means 
a  C02  emission  level  declared  by  the 
manufacturer  that  is  at  or  above 
emission  test  results  for  all  emission - 
data  engines.  The  FCL  serves  as  the 
emission  standard  for  the  engine  family 
with  respect  to  certification  testing  if  it 
is  different  than  the  otherwise 
applicable  standard.  The  FCL  must  be 
expressed  to  the  same  number  of 
decimal  places  as  the  emission  standard 
it  replaces. 

Family  emission  limit  (EEL)  means  an 
emission  level  declared  by  the 
manufacturer  to  serve  in  place  of  an 
otherwise  applicable  emission  standard 
(other  than  C02  standards)  under  the 
ABT  program  in  subpart  H  of  this  part. 
The  FEL  must  be  expressed  to  the  same 


number  of  decimal  places  as  the 
emission  standard  it  replaces.  The  FEL 
serves  as  the  emission  standard  for  the 
engine  family  with  respect  to  all 
required  testing  except  certification 
testing  for  C02.  The  C02  FEL  is  equal  to 
the  C02  FCL  multiplied  by  1 .03  and 
rounded  to  the  same  number  of  decimal 
places  as  the  standard  (e.g.,  the  nearest 
whole  g/hp-hrfor  the  2016  C02 
standards). 

Flexible -fueimeans  relating  to  an 
engine  designed  for  operation  on  any 
mixture  of  two  or  more  different  types 
of  fuels  (see  §1036.601  (d)). 

Fuel  type  means  a  general  category  of 
fuels  such  as  diesel  fuel,  gasoline,  or 
natural  gas.  There  can  be  multiple 
grades  within  a  single  fuel  type,  such  as 
premium  gasoline,  regular  gasoline,  or 
gasoline  with  10  percent  ethanol. 

Good  engineering  judgment  has  the 
meaning  given  in  40  CFR  1068.30.  See 
40  CFR  1068.5  for  the  administrative 
process  we  use  to  evaluate  good 
engineering  judgment. 

Greenhouse  gas  means  one  or  more 
compounds  regulated  under  this  part 
based  primarily  on  their  impact  on  the 
climate.  This  generally  includes  C02; 
CH4,  and  N20. 

Greenhouse  gas  Emissions  Model 
(GEM)  means  the  GEM  simulation  tool 
described  in  40  CFR  1037.520.  Note  that 
an  updated  version  of  GEM  applies 
starting  in  model  year  2021. 

Gross  vehicle  weight  rating  (GVWR) 
means  the  value  specified  by  the  vehicle 
manufacturer  as  the  maximum  design 
loaded  weight  of  a  single  vehicle, 
consistent  with  good  engineering 
judgment. 

Heavy -dutyengine  means  any  engine 
which  the  engine  manufacturer  could 
reasonably  expect  to  be  used  for  motive 
power  in  a  heavy -duty vehicle.  For 
purposes  of  this  definition  in  this  part, 
the  term  “engine”  includes  internal 
combustion  engines  and  other  devices 
that  convert  chemical  fuel  into  motive 
power.  For  example,  a  fuel  cell  or  a  gas 
turbine  used  in  a  heavy -duty  vehicle  is 
a  heavy -dutyengine. 

Heavy -dutyvehicle  means  any  motor 
vehicle  above  8,500  pounds  GVWR  or 
that  has  a  vehicle  curb  weight  above 
6,000  pounds  or  that  has  a  basic  vehicle 
frontal  area  greater  than  45  square  feet. 
Curb  weight  and  Basic  vehicle  frontal 
area  have  the  meaning  given  in  40  CFR 
86.1803. 

Hybrid  means  relating  to  an  engine  or 
powertrain  that  includes  energy  storage 
features  other  than  a  conventional 
battery  system  or  conventional  flywheel. 
Supplemental  electrical  batteries  and 
hydraulic  accumulators  are  examples  of 
hybrid  energy  storage  systems.  Note  that 
certain  provisions  in  this  part  treat 


hybrid  engines  and  powertrains 
intended  for  vehicles  that  include 
regenerative  braking  different  than  those 
intended  for  vehicles  that  do  not 
include  regenerative  braking. 

Hydrocarbon  (HC)  means  the 
hydrocarbon  group  on  which  the 
emission  standards  are  based  for  each 
fuel  type.  For  alcohol -fueledengines, 

HC  means  nonmethane  hydrocarbon 
equivalent  (NMHCE).  For  all  other 
engines,  HC  means  nonmethane 
hydrocarbon  (NMHC). 

Identification  number  means  a  unique 
specification  (for  example,  a  model 
number/serial  number  combination) 
that  allows  someone  to  distinguish  a 
particular  engine  from  other  similar 
engines. 

Incomplete  vehicle  means  a  vehicle 
meeting  the  definition  of  incomplete 
vehicle  in  40  CFR  1037.801  when  it  is 
first  sold  (or  otherwise  delivered  to 
another  entity)  as  a  vehicle. 

Innovative  technology  means 
technology  certified  under  §1036.610 
(also  described  as  “off- cycle 
technology”). 

Liquefied  petroleum  gas  (LPG)  means 
a  liquid  hydrocarbon  fuel  that  is  stored 
under  pressure  and  is  composed 
primarily  of  nonmethane  compounds 
that  are  gases  at  atmospheric  conditions. 
Note  that,  although  this  commercial 
term  includes  the  word  “petroleum”, 
LPG  is  not  considered  to  be  a  petroleum 
fuel  under  the  definitions  of  this 
section. 

Low- hourmea ns  relating  to  an  engine 
that  has  stabilized  emissions  and 
represents  the  un deteriorated  emission 
level.  This  would  generally  involve  less 
than  125  hours  of  operation. 

Manufacture  means  the  physical  and 
engineering  process  of  designing, 
constructing,  and/or  assembling  a 
heavy-dutyengine  or  a  heavy-duty 
vehicle. 

Manufacturer  has  the  meaning  given 
in  section  216(1)  of  the  Act.  in  general, 
this  term  includes  any  person  who 
manufactures  or  assembles  an  engine, 
vehicle,  or  piece  of  equipment  for  sale 
in  the  United  States  or  otherwise 
introduces  a  new  engine  into  commerce 
in  the  United  States.  This  includes 
importers  who  import  engines  or 
vehicles  for  resale. 

Medium  -duty passenger  vehicle  has 
the  meaning  given  in  40  CFR  86.1803. 

Model  year  means  the  manufacturer’s 
annual  new  model  production  period, 
except  as  restricted  under  this 
definition.  It  must  include  January  1  of 
the  calendar  year  for  which  the  model 
year  is  named,  may  not  begin  before 
January  2  of  the  previous  calendar  year, 
and  it  must  end  by  December  31  of  the 
named  calendar  year.  Manufacturers 
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may  not  adjust  model  years  to 
circumvent  or  delay  compliance  with 
emission  standards  or  to  avoid  the 
obligation  to  certify  annually. 

Motor  vehicle  has  the  meaning  given 
in  40  CFR  85.1 703. 

Natural  gas  means  a  fuel  whose 
primary  constituent  is  methane. 

New  motor  vehicle  engine  has  the 
meaning  given  in  the  Act.  This  generally 
means  a  motor  vehicle  engine  meeting 
the  criteria  of  either  paragraph  (1 ),  (2), 
or  (3)  of  this  definition. 

(1)  A  motor  vehicle  engine  for  which 
the  ultimate  purchaser  has  never 
received  the  equitable  or  legal  title  is  a 
new  motor  vehicle  engine.  This  kind  of 
engine  might  commonly  be  thought  of 
as  “brand  new”  although  a  new  motor 
vehicle  engine  may  include  previously 
used  parts.  Under  this  definition,  the 
engine  is  new  from  the  time  it  is 
produced  until  the  ultimate  purchaser 
receives  the  title  or  places  it  into 
service,  whichever  comes  first. 

(2)  An  imported  motor  vehicle  engine 
is  a  new  motor  vehicle  engine  if  it  was 
originally  built  on  or  after  January  1, 
1970. 

(3)  Any  motor  vehicle  engine  installed 
in  a  new  motor  vehicle. 

Noncompliant  engine  means  an 
engine  that  was  originally  covered  by  a 
certificate  of  conformity,  but  is  not  in 
the  certified  configuration  or  otherwise 
does  not  comply  with  the  conditions  of 
the  certificate. 

Nonconforming  engine  means  an 
engine  not  covered  by  a  certificate  of 
conformity  that  would  otherwise  be 
subject  to  emission  standards. 

Nonmethane  hydrocarbon  (NMHC) 
means  the  sum  of  all  hydrocarbon 
species  except  methane,  as  measured 
according  to  40  CFR  part  1065. 

Nonmethane  hydrocarbon  equivalent 
(NMHCE)  has  the  meaning  given  in  40 
CFR  1065.1001. 

Off-cycletechnology  means 
technology  certified  under  §1036.610 
(also  described  as  “innovative 
technology”). 

Official  emission  result  means  the 
measured  emission  rate  for  an  emission  - 
data  engine  on  a  given  duty  cycle  before 
the  application  of  any  deterioration 
factor,  but  after  the  appl  icabi  I  ity  of  any 
required  regeneration  or  other 
adjustment  factors. 

Owners  manual  means  a  document  or 
collection  of  documents  prepared  by  the 
engine  or  vehicle  manufacturer  for  the 
owner  or  operator  to  describe 
appropriate  engine  maintenance, 
applicable  warranties,  and  any  other 
information  related  to  operating  or 
keeping  the  engine.  The  owners  manual 
is  typically  provided  to  the  ultimate 
purchaser  at  the  time  of  sale.  The 


owners  manual  may  be  in  paper  or 
electronic  format. 

Oxides  of  nitrogen  has  the  meaning 
given  in  40  CFR  1065.1001 . 

Percent  has  the  meaning  given  in  40 
CFR  1065.1001.  Note  that  this  means 
percentages  identified  in  this  part  are 
assumed  to  be  infinitely  precise  without 
regard  to  the  number  of  significant 
figures.  For  example,  one  percent  of 
1,493  is  14.93. 

Placed  into  service  means  put  into 
initial  use  for  its  intended  purpose, 
excluding  incidental  use  by  the 
manufacturer  or  a  dealer. 

Preliminary  approval  means  approval 
granted  by  an  authorized  EPA 
representative  prior  to  submission  of  an 
application  for  certification,  consistent 
with  the  provisions  of  §1036.210. 

Primary  intended  service  class  has  the 
meaning  given  in  §1036.140. 

Rechargeable  Energy  Storage  System 
(RESS)  means  the  component(s)  of  a 
hybrid  engine  or  vehicle  that  store 
recovered  energy  for  later  use,  such  as 
the  battery  system  in  an  electric  hybrid 
vehicle. 

Relating  to  as  used  in  this  section 
means  relating  to  something  in  a 
specific,  direct  manner.  This  expression 
is  used  in  this  section  only  to  define 
terms  as  adjectives  and  not  to  broaden 
the  meaning  of  the  terms. 

Revoke  has  the  meaning  given  in  40 
CFR  1068.30. 

Round  has  the  meaning  given  in  40 
CFR  1065.1001. 

Scheduled  maintenance  means 
adjusting,  repairing,  removing, 
disassembling,  cleaning,  or  replacing 
components  or  systems  periodically  to 
keep  a  part  or  system  from  failing, 
malfunctioning,  or  wearing  prematurely. 
It  also  may  mean  actions  you  expect  are 
necessary  to  correct  an  overt  indication 
of  failure  or  malfunction  for  which 
periodic  maintenance  is  not 
appropriate. 

Small  manufacturer  means  a 
manufacturer  meeting  the  criteria 
specified  in  13  CFR  121.201.  The 
employee  and  revenue  limits  apply  to 
the  total  number  of  employees  and  total 
revenue  together  for  affiliated 
companies.  Note  that  manufacturers 
with  low  production  volumes  may  or 
may  not  be  “small  manufacturers”. 

Spark- ignitionmeans  relating  to  a 
gasoline-fueledengine  or  any  other  type 
of  engine  with  a  spark  plug  (or  other 
sparking  device)  and  with  operating 
characteristics  significantly  similar  to 
the  theoretical  Otto  combustion  cycle. 
Spark-  ignitionengines  usually  use  a 
throttle  to  regulate  intake  air  flow  to 
control  power  during  normal  operation. 

Steady -statehas  the  meaning  given  in 
40  CFR  1065.1001. 


Suspend  has  the  meaning  given  in  40 
CFR  1068.30. 

Test  engine  means  an  engine  in  a  test 
sample. 

Test  sample  means  the  collection  of 
engines  selected  from  the  population  of 
an  engine  family  for  emission  testing. 
This  may  include  testing  for 
certification,  production- linetesting,  or 
in -usetesting. 

Tractor  means  a  vehicle  meeting  the 
definition  of  “tractor”  in  40  CFR 
1037.801 ,  but  not  classified  as  a 
“vocational  tractor”  under  40  CFR 
1037.630,  or  relating  to  such  a  vehicle. 

Tractor  engine  means  an  engine 
certified  for  use  in  tractors.  Where  an 
engine  family  is  certified  for  use  in  both 
tractors  and  vocational  vehicles,  “tractor 
engine”  means  an  engine  that  the  engine 
manufacturer  reasonably  believes  will 
be  (or  has  been)  installed  in  a  tractor. 
Note  that  the  provisions  of  this  part  may 
require  a  manufacturer  to  document 
how  it  determines  that  an  engine  is  a 
tractor  engine. 

Ultimate  purchaser  means,  with 
respect  to  any  new  engine  or  vehicle, 
the  first  person  who  in  good  faith 
purchases  such  new  engine  or  vehicle 
for  purposes  other  than  resale. 

United  States  has  the  meaning  given 
in  40  CFR  1068.30. 

Upcoming  model  year  means  for  an 
engine  family  the  model  year  after  the 
one  currently  in  production. 

U.S.-directedproduction  volume 
means  the  number  of  engines,  subject  to 
the  requirements  of  this  part,  produced 
by  a  manufacturer  for  which  the 
manufacturer  has  a  reasonable 
assu ranee  that  sale  was  or  will  be  made 
to  ultimate  purchasers  in  the  United 
States.  This  does  not  include  engines 
certified  to  state  emission  standards  that 
are  different  than  the  emission 
standards  in  this  part. 

Vehicle  has  the  meaning  given  in  40 
CFR  1037.801. 

Vocational  engine  means  an  engine 
certified  for  use  in  vocational  vehicles. 
Where  an  engine  family  is  certified  for 
use  in  both  tractorsand  vocational 
vehicles,  “vocational  engine”  means  an 
engine  that  the  engine  manufacturer 
reasonably  believes  will  be  (or  has  been) 
installed  in  a  vocational  vehicle.  Note 
that  the  provisions  of  this  part  may 
require  a  manufacturer  to  document 
how  it  determines  that  an  engine  is  a 
vocational  engine. 

Vocational  vehicle  means  a  vehicle 
meeting  the  definition  of  “vocational” 
vehicle  in  40  CFR  1037.801. 

Void  has  the  meaning  given  in  40  CFR 
1068.30. 

We  (us,  our)  means  the  Administrator 
of  the  Environmental  Protection  Agency 
and  any  authorized  representatives. 
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§1036.805  Symbols,  abbreviations,  and 
acronyms. 

The  procedures  in  this  part  generally 
follow  either  the  International  System  of 
Units  (SI)  or  the  United  States 
customary  units,  as  detailed  in  NIST 
Special  Publication  811  (incorporated 
by  reference  in  §1036.810).  See  40  CFR 
1065.20  for  specific  provisions  related 
to  these  conventions.  This  section 
summarizes  the  way  we  use  symbols, 
units  of  measure,  and  other 
abbreviations. 


(a)  Symbols  for  chemical  species.  This 
part  uses  the  following  symbols  for 
chemical  species  and  exhaust 
constituents: 


Symbol 

Species 

C  . 

carbon. 

CH4  . 

methane. 

CH4N20  ... 

urea. 

CO  . 

carbon  monoxide. 

co2 . 

carbon  dioxide. 

H?0  . 

water. 

HC  . 

hydrocarbon. 

Symbol 

Species 

NMHC . 

nonmethane  hydrocarbon. 

NMHCE  ... 

nonmethane  hydrocarbon  equiv¬ 
alent. 

NO  . 

nitric  oxide. 

NO?  . 

nitrogen  dioxide. 

NOx  . 

oxides  of  nitrogen. 

n2o . 

nitrous  oxide. 

PM  . 

particulate  matter. 

(b)  Symbols  for  quantities.  This  part 
uses  the  following  symbols  and  units  of 
measure  for  various  quantities: 


Symbol 


a  . 

P . 

CdA  . 

c„  . 

D  . 

e . 

Eff . 

Em  . 

fn  . 

/  . 

k, . 

k\  opgear  . 

171  . 

M . 

M . 

^rotating 

N  . 

P  . 

T  . 

t . 

At  . 

UF . 

v . 

W  . 

WC  . 

WCH4N20  ■■ 

X  . 

Xb  . 

Xbl  . 


Quantity 

Unit 

Unit 

symbol 

atomic  hydrogen -to -carbonratio  . 

atomic  oxygen -to -carbonratio  . 

drag  area  . 

mole  per  mole  . 

mole  per  mole  . 

meter  squared  . 

mol/mol  . 

mol/mol  . 

m2  . 

coefficient  of  rolling  resistance  . 

distance  . 

mass  weighted  emission  result  . 

efficiency  . 

kilogram  per  metric  ton  . 

miles  or  meters  . 

grams/ton -mile . 

kg/tonne  . 

mi  or  m  . 

g/ton-mi . 

mass -specific  net  energy  content . 

angular  speed  (shaft)  . 

indexing  variable  . 

megajoules/kilogram  . 

revolutions  per  minute . 

MJ/kg  . 

r/min  . 

drive  axle  ratio  . 

highest  available  transmission  gear  . 

mass  . 

molar  mass  . 

vehicle  mass  . 

inertial  mass  of  rotating  components  . 

total  number  in  a  series . 

pound  mass  or  kilogram  . 

gram  per  mole  . 

kilogram  . 

kilogram  . 

Ibm  or  kg  . 

g/mol  . 

kg . 

kg . 

power  . 

torque  (moment  of  force) . 

time  . 

time  interval,  period,  1 /frequency  . 

utility  factor  . 

kilowatt  . 

newton  meter  . 

second  . 

second  . 

kW . 

NCm . 

s  . 

s  . 

speed  . 

work  . 

carbon  mass  fraction  . 

miles  per  hour  or  meters 
persecond. 

kilowatt-hour . 

gram/gram  . 

mi/hr  or  m/s . 

kWChr  . 

g/g  . 

urea  mass  fraction  . 

gram/gram  . 

g/g  . 

amount  of  substance  mole  fraction  . 

brake  energy  fraction  . 

mole  per  mole  . 

mol/mol  . 

brake  energy  limit  . 

Unit  in  terms  of  Si 
base  units 


1. 

1. 

m2. 
10¥  3. 


m. 

g/kg-km. 


m2Cs¥2. 
7iC30-s¥  1 . 


kg-  .  . 

10¥  3CkgCmol¥ !. 

kg. 

kg. 

103Cm2CkgCs¥  3. 
m2CkgCs¥2. 
s. 
s. 

mCs¥  !. 

3.6Cm2CkgCs¥l. 

1. 

1. 

1. 


(c)  Superscripts .  This  part  uses  the 
following  superscripts  to  define  a 
quantity: 


Superscript 

Quantity 

overbar  (such  as  y) 
overdot  overdot 
(such  as  y). 

arithmetic  mean, 
quantity  per  unit  time. 

(d)  Subscripts.  This  part  uses  the 
following  subscripts  to  define  a 
quantity: 


Subscript 

Quantity 

65  . 

65  miles  per  hour. 

A . 

A  speed. 

acc . 

accessory. 

app  . 

approved. 

axle  . 

axle. 

B  . 

B  speed. 

C . 

C  speed. 

Subscript 

Quantity 

Ccombdry  . 

carbon  from  fuel  per 
mole  of  dry  exhaust. 

CD  . 

charge -depleting. 

C02DEF  . 

CO?  resulting  from  diesel 
exhaust  fluid  decom¬ 
position. 

comb  . 

combustion. 

cor  . 

corrected. 

CS  . 

charge -sustaining. 

cycle  . 

test  cycle. 

DEF  . 

diesel  exhaust  fluid. 

engine  . 

engine. 

exh  . 

raw  exhaust. 

fuel  . 

fuel. 

H20exhaustdry  .... 

H?0  in  exhaust  per  mole 
of  exhaust. 

hi  . 

high. 

i  . 

an  individual  of  a  series. 

idle . 

idle. 

m  . 

mass. 

max  . 

maximum. 

mapped  . 

mapped. 

Subscript 

Quantity 

meas  . 

measured  quantity. 

neg  . 

negative. 

pos  . 

positive. 

record  . 

record. 

ref  . 

reference  quantity. 

speed  . 

speed. 

stall  . 

stall. 

test  . 

test. 

tire  . 

tire. 

transient  . 

transient. 

vehicle  . 

vehicle. 

(e)  Other  acronyms  and  abbreviations. 
This  part  uses  the  following  additional 
abbreviations  and  acronyms: 

ABT  averaging,  banking,  and  trading 
AECD  auxiliary  emission  control 
device 

ASTM  American  Society  for  Testing 
and  Materials 

BTU  British  thermal  units 
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CD  charge-depleting 
CFR  Code  of  Federal  Regulations 
Cl  compression  ignition 
CS  charge-sustaining 
DF  deterioration  factor 
DOT  Department  of  T ransportation 
E85  gasoline  blend  including 
nominally  85  percent  denatured 
ethanol 

EPA  Environmental  Protection  Agency 
FCL  Family  Certification  Level 
FEL  Family  Emission  Limit 
GEM  Greenhouse  gas  Emissions  Model 
g/hp-hr  grams  per  brake  horsepower - 
hour 

GVWR  gross  vehicle  weight  rating 
LPG  liquefied  petroleum  gas 
NARA  National  Archives  and  Records 
Administration 

NHTSA  National  Highway  Traffic 
Safety  Administration 
NTE  not -to -exceed 
RESS  rechargeable  energy  storage 
system 

RMC  ramped -modalcycle 
rpm  revolutions  per  minute 
SCR  Selective  catalytic  reduction 
SI  spark  ignition 
U.S.  United  States 
U  .S.C.  U  n  i  ted  States  Code 
(f)  Prefixes .  This  part  uses  the 
following  prefixes  to  define  a  quantity: 


Symbol 

Quantity 

Value 

n  . 

micro  . 

10*« 

m  . 

milli  . 

10*3 

c . 

centi  . 

10*2 

k . 

kilo . 

103 

M  . 

mega  . 

106 

§1036.810  incorporation  by  reference. 

(a)  Certain  material  is  incorporated  by 
reference  into  this  part  with  the 
approval  of  the  Director  of  the  Federal 
Register  under  5  U.S.C.  552(a) and  1 
CFR  part  51 .  To  enforce  any  edition 
other  than  that  specified  in  this  section, 
the  Environmental  Protection  Agency 
must  publish  a  document  in  the  Federal 
Register  and  the  material  must  be 
available  to  the  public.  All  approved 
material  is  available  for  inspection  at 
U.S.  EPA,  Air  and  Radiation  Docket  and 
information  Center,  1301  Constitution 
Ave.,  NW.,  Room  B102,  EPA  West 
Building,  Washington,  DC  20460,  (202) 
202-1744,  and  is  available  from  the 
sources  listed  below.  It  is  also  available 
for  inspection  at  the  National  Archives 
and  Records  Administration  (NARA). 
For  information  on  the  availability  of 
this  material  at  NARA,  call  202-741- 
6030,  or  go  to  http://www.archives.gov/ 
federa  l_register/code_of_federa  l_ 
reguiati  ons/ibrjocati  ons.  html . 

(b)  American  Society  for  Testing  and 
Materials,  100  Barr  Harbor  Drive,  P.O. 
Box  C700,  West  Conshohocken,  PA, 


19428-2959,  (877)  909-2786,  http:// 
www.astm.org/ . 

(1)  ASTM  D4809-1 3  Standard  Test 
Method  for  Heat  of  Combustion  of 
Liquid  Hydrocarbon  Fuels  by  Bomb 
Calorimeter  (Precision  Method), 
approved  May  1 , 201 3,  (“ASTM 
D4809”),  IBR  approved  for 

§1 036.530(b). 

(2)  [Reserved] 

(c)  National  institute  of  Standards  and 
Technology,  100  Bureau  Drive,  Stop 
1070,  Gaithersburg,  MD  20899-1070, 
(301 )  975-6478,  or  www.nist.gov. 

(1)  NIST  Special  Publication  811, 
Guide  for  the  Use  of  the  International 
System  of  Units  (Si),  2008  Edition, 
March  2008,  IBR  approved  for 
§1036.805. 

(2)  [Reserved] 

§1036.815  Confidential  information. 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 

§1036.820  Requesting  a  hearing. 

(a)  You  may  request  a  hearing  under 
certain  circumstances,  as  described 
elsewhere  in  this  part.  To  do  this,  you 
must  file  a  written  request,  including  a 
description  of  your  objection  and  any 
supporting  data,  within  30  days  after  we 
make  a  decision. 

(b)  For  a  hearing  you  request  under 
the  provisions  of  this  part,  we  will 
approve  your  request  if  we  find  that 
your  request  raises  a  substantial  factual 
issue. 

(c)  if  we  agree  to  hold  a  hearing,  we 
will  use  the  procedures  specified  in  40 
CFR  part  1068,  subpart  G. 

§1036.825  Reporting  and  recordkeeping 
requirements. 

(a)  This  part  includes  various 
requirements  to  submit  and  record  data 
or  other  information.  Unless  we  specify 
otherwise,  store  required  records  in  any 
format  and  on  any  media  and  keep  them 
readily  available  for  eight  years  after 
you  send  an  associated  application  for 
certification,  or  eight  years  after  you 
generate  the  data  if  they  do  not  support 
an  application  for  certification.  You  are 
expected  to  keep  your  own  copy  of 
required  records  rather  than  relying  on 
someone  else  to  keep  records  on  your 
behalf.  We  may  review  these  records  at 
any  time.  You  must  promptly  send  us 
organized,  written  records  in  English  if 
we  ask  for  them.  We  may  require  you  to 
submit  written  records  in  an  electronic 
format. 

(b)  The  regulations  in  §1036.255  and 
40  CFR  1068.25  and  1068.101  describe 
your  obligation  to  report  truthful  and 
complete  information.  This  includes 
information  not  related  to  certification. 


Failing  to  properly  report  information 
and  keep  the  records  we  specify  violates 
40  CFR  1068.101(a)(2),  which  may 
involve  civil  or  criminal  penalties. 

(c)  Send  all  reports  and  requests  for 
approval  to  the  Designated  Compliance 
Officer  (see  §1036.801). 

(d)  Any  written  information  we 
require  you  to  send  to  or  receive  from 
another  company  is  deemed  to  be  a 
required  record  under  this  section.  Such 
records  are  also  deemed  to  be 
submissions  to  EPA.  Keep  these  records 
for  eight  years  unless  the  regulations 
specify  a  different  period.  We  may 
require  you  to  send  us  these  records 
whether  or  not  you  are  a  certificate 
holder. 

(e)  Under  the  Paperwork  Reduction 
Act  (44  U.S.C.  3501  et  seq .),  the  Office 
of  Management  and  Budget  approves 
the  reporting  and  recordkeeping 
specified  in  the  applicable  regulations. 
The  following  items  illustrate  the  kind 
of  reporting  and  recordkeeping  we 
require  for  engines  and  vehicles 
regulated  under  this  part: 

(1)  We  specify  the  following 
requirements  related  to  engine 
certification  in  this  part  1036: 

(1)  in  §1036.135  we  require  engine 
manufacturers  to  keep  certain  records 
related  to  duplicate  labels  sent  to 
vehicle  manufacturers. 

(ii)  In  §1036.150  we  include  various 
reporting  and  recordkeeping 
requirements  related  to  interim 
provisions. 

(iii)  in  subpart  C  of  this  part  we 
identify  a  wide  range  of  information 
required  to  certify  engines. 

(iv)  In  subpart  G  of  this  part  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  special  compliance 
provisions. 

(v)  in  §§1036.725,  1036.730,  and 
1036.735  we  specify  certain  records 
related  to  averaging,  banking,  and 
trading. 

(2)  We  specify  the  following 
requirements  related  to  testing  in  40 
CFR  part  1065: 

(i)  in  40  CFR  1065.2  we  give  an 
overview  of  principles  for  reporting 
information. 

(ii)  in  40  CFR  1065.10  and  1065.12  we 
specify  information  needs  for 
establishing  various  changes  to 
published  test  procedures. 

(iii)  In  40  CFR  1065.25  we  establish 
basic  guidelines  for  storing  test 
information. 

(iv)  in  40  CFR  1065.695  we  identify 
the  specific  information  and  data  items 
to  record  when  measuring  emissions. 

(3)  We  specify  the  following 
requirements  related  to  the  general 
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compliance  provisions  in  40  CFR  part 
1068: 

(i)  In  40  CFR  1068.5  we  establish  a 
process  for  evaluating  good  engineering 
judgment  related  to  testing  and 
certification. 

(ii)  In  40  CFR  1068.25  we  describe 
general  provisions  related  to  sending 
and  keeping  information 

(iii)  In  40  CFR  1068.27  we  require 
manufacturers  to  make  engines  available 
for  our  testing  or  inspection  if  we  make 
such  a  request. 

(iv)  In  40  CFR  1068.105  we  require 
vehicle  manufacturers  to  keep  certain 
records  related  to  duplicate  labels  from 
engine  manufacturers. 

(v)  In  40  CFR  1068.120  we  specify 
recordkeeping  related  to  rebuilding 
engines. 

(vi)  In  40  CFR  part  1068,  subpart  C, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  exemptions. 

(vii)  In  40  CFR  part  1068,  subpart  D, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  importing  engines. 

(viii)  In  40  CFR  1068.450  and 
1068.455  we  specify  certain  records 
related  to  testing  production- line 
engines  in  a  selective  enforcement 
audit. 

(ix)  In  40  CFR  1068.501  we  specify 
certain  records  related  to  investigating 
and  reporting  emission  -  relateddefects. 

(x)  In  40  CFR  1068.525  and  1068.530 
we  specify  certain  records  related  to 
recalling  nonconforming  engines. 

(xi)  In  40  CFR  part  1068,  subpart  G, 
we  specify  certain  records  for  requesting 
a  hearing. 

Appendix  I  to  Part  1036  —  Default 
Engine  Fuel  Maps  for  §1036.540 

This  appendix  includes  default  steady  - 
state  fuel  maps  for  performing  cycle- average 
engine  fuel  mapping  as  described  in 
§§1036.535  and  1036.540. 

(a)  Use  the  following  default  fuel  map  for 
compression -ignitionengines that  will  be 
installed  in  Tractors  and  Vocational  Heavy 
HDV: 


Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

666.7  . 

0 

0.436 

833.3  . 

0 

0.665 

1000  . 

0 

0.94 

1166.7  . 

0 

1.002 

1333.3  . 

0 

1.17 

1500  . 

0 

1.5 

1666.7  . 

0 

1.899 

1833.3  . 

0 

2.378 

2000  . 

0 

2.93 

2166.7  . 

0 

3.516 

2333.3  . 

0 

4.093 

Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

2500  . 

0 

4.672 

500  . 

300 

0.974 

666.7  . 

300 

1.405 

833.3  . 

300 

1.873 

1000  . 

300 

2.324 

1166.7  . 

300 

2.598 

1333.3  . 

300 

2.904 

1500  . 

300 

3.397 

1666.7  . 

300 

3.994 

1833.3  . 

300 

4.643 

2000  . 

300 

5.372 

2166.7  . 

300 

6.141 

2333.3  . 

300 

7.553 

2500  . 

300 

8.449 

500  . 

600 

1.723 

666.7  . 

600 

2.391 

833.3  . 

600 

3.121 

1000  . 

600 

3.756 

1166.7  . 

600 

4.197 

1333.3  . 

600 

4.776 

1500  . 

600 

5.492 

1666.7  . 

600 

6.277 

1833.3  . 

600 

7.129 

2000  . 

600 

8.069 

2166.7  . 

600 

9.745 

2333.3  . 

600 

11.213 

2500  . 

600 

12.59 

500  . 

900 

2.637 

666.7  . 

900 

3.444 

833.3  . 

900 

4.243 

1000  . 

900 

4.997 

1166.7  . 

900 

5.802 

1333.3  . 

900 

6.702 

1500  . 

900 

7.676 

1666.7  . 

900 

8.7 

1833.3  . 

900 

9.821 

2000  . 

900 

11.08 

2166.7  . 

900 

13.051 

2333.3  . 

900 

15.002 

2500  . 

900 

16.862 

500  . 

1200 

3.833 

666.7  . 

1200 

4.679 

833.3  . 

1200 

5.535 

1000  . 

1200 

6.519 

1166.7  . 

1200 

7.603 

1333.3  . 

1200 

8.735 

1500  . 

1200 

9.948 

1666.7  . 

1200 

11.226 

1833.3  . 

1200 

12.622 

2000  . 

1200 

14.228 

2166.7  . 

1200 

16.488 

2333.3  . 

1200 

18.921 

2500  . 

1200 

21 .263 

500  . 

1500 

6.299 

666.7  . 

1500 

6.768 

833.3  . 

1500 

6.95 

1000  . 

1500 

8.096 

1166.7  . 

1500 

9.399 

1333.3  . 

1500 

10.764 

1500  . 

1500 

12.238 

1666.7  . 

1500 

13.827 

1833.3  . 

1500 

15.586 

2000  . 

1500 

17.589 

2166.7  . 

1500 

20.493 

2333.3  . 

1500 

23.366 

2500  . 

1500 

26.055 

500  . 

1800 

9.413 

666.7  . 

1800 

9.551 

833.3  . 

1800 

8.926 

1000  . 

1800 

9.745 

1166.7  . 

1800 

11.26 

1333.3  . 

1800 

12.819 

Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

1500  . 

1800 

14.547 

1666.7  . 

1800 

16.485 

1833.3  . 

1800 

18.697 

2000  . 

1800 

21.535 

2166.7  . 

1800 

24.981 

2333.3  . 

1800 

28.404 

2500  . 

1800 

31.768 

500  . 

2100 

13.128 

666.7  . 

2100 

12.936 

833.3  . 

2100 

12.325 

1000  . 

2100 

11.421 

1166.7  . 

2100 

13.174 

1333.3  . 

2100 

14.969 

1500  . 

2100 

16.971 

1666.7  . 

2100 

19.274 

1833.3  . 

2100 

22.09 

2000  . 

2100 

25.654 

2166.7  . 

2100 

29.399 

2333.3  . 

2100 

32.958 

2500  . 

2100 

36.543 

500  . 

2400 

17.446 

666.7  . 

2400 

16.922 

833.3  . 

2400 

15.981 

1000  . 

2400 

14.622 

1166.7  . 

2400 

15.079 

1333.3  . 

2400 

17.165 

1500  . 

2400 

19.583 

1666.7  . 

2400 

22.408 

1833.3  . 

2400 

25.635 

2000  . 

2400 

29.22 

2166.7  . 

2400 

33.168 

2333.3  . 

2400 

37.233 

2500  . 

2400 

41.075 

500  . 

2700 

22.365 

666.7  . 

2700 

21.511 

833.3  . 

2700 

20.225 

1000  . 

2700 

17.549 

1166.7  . 

2700 

17.131 

1333.3  . 

2700 

19.588 

1500  . 

2700 

22.514 

1666.7  . 

2700 

25.574 

1833.3  . 

2700 

28.909 

2000  . 

2700 

32.407 

2166.7  . 

2700 

36.18 

2333.3  . 

2700 

40.454 

2500  . 

2700 

44.968 

500  . 

3000 

27.476 

666.7  . 

3000 

22.613 

833.3  . 

3000 

19.804 

1000  . 

3000 

17.266 

1166.7  . 

3000 

19.197 

1333.3  . 

3000 

22.109 

1500  . 

3000 

25.288 

1666.7  . 

3000 

28.44 

1833.3  . 

3000 

31.801 

2000  . 

3000 

35.405 

2166.7  . 

3000 

39.152 

2333.3  . 

3000 

42.912 

2500  . 

3000 

47.512 

(b)  Use  the  following  default  fuel  map  for 
compression -ignitionengines  that  will  be 
installed  in  Vocational  Light  HDV  and 
Medium  HDV: 


Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

708.3  . 

0 

0.255 

916.7  . 

0 

0.263 

1125  . 

0 

0.342 
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Engine  speed 
(r/min) 

Engine 

torque 

(Nm) 

Fuel  mass 
rate 
(g/sec) 

Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

Engine  speed 
(r/min) 

Engine 

torque 

(N-m) 

Fuel  mass 
rate 
(g/sec) 

1333.3  . 

0 

0.713 

2791.7  . 

600 

11.914 

875  . 

0 

0.535 

1541.7  . 

0 

0.885 

3000  . 

600 

13.286 

1250  . 

0 

0.734 

1750  . 

0 

1.068 

500  . 

720 

2.744 

1625  . 

0 

0.975 

1958.3  . 

0 

1.27 

708.3  . 

720 

3.535 

2000  . 

0 

1.238 

2166.7  . 

0 

1.593 

916.7  . 

720 

4.356 

2375  . 

0 

1.506 

2375  . 

0 

1.822 

1125  . 

720 

5.102 

2750  . 

0 

1.772 

2583.3  . 

0 

2.695 

1333.3  . 

720 

5.968 

3125  . 

0 

2.07 

2791.7  . 

0 

4.016 

1541.7  . 

720 

6.826 

3500  . 

0 

2.394 

3000  . 

0 

5.324 

1750  . 

720 

7.733 

3875  . 

0 

2.795 

500  . 

120 

0.515 

1958.3  . 

720 

8.703 

4250  . 

0 

3.312 

708.3  . 

120 

0.722 

2166  7 

720 

9.792 

4625  . 

0 

3.349 

916.7  . 

1125  . 

120 

120 

0.837 

1.097 

2375  . 

720 

10.984 

5000  . 

500  . 

0 

65 

3.761 

0.458 

1333.3  . 

120 

1.438 

2583.3  . 

720 

12.311 

875  . 

65 

0.759 

1541.7  . 

120 

1.676 

2791.7  . 

720 

13.697 

1250  . 

65 

1.065 

1750  . 

120 

1.993 

3000  . 

720 

15.071 

1625  . 

65 

1.43 

1958.3  . 

120 

2.35 

500  . 

840 

3.518 

2000  . 

65 

1.812 

2166.7  . 

120 

2.769 

708.3  . 

840 

4.338 

2375  . 

65 

2.22 

2375  . 

120 

3.306 

916.7  . 

840 

5.186 

2750  . 

65 

2.65 

2583.3  . 

120 

4.004 

1125  . 

840 

6.063 

3125  . 

65 

3.114 

2791.7  . 

120 

4.78 

1333.3  . 

840 

6.929 

3500  . 

65 

3.646 

3000  . 

120 

5.567 

1541.7  . 

840 

7.883 

3875  . 

65 

4.225 

500  . 

240 

0.862 

1750  . 

840 

8.94 

4250  . 

65 

4.861 

708.3  . 

240 

1.158 

1958.3  . 

840 

10.093 

4625  . 

65 

5.328 

916.7  . 

240 

1.462 

2166.7  . 

840 

1 1 .329 

5000  . 

65 

6.028 

1125  . 

240 

1.85 

2375  . 

840 

12.613 

500  . 

130 

0.666 

1333.3  . 

240 

2.246 

2583.3  . 

840 

13.983 

875  . 

130 

1.063 

1541.7  . 

240 

2.603 

2791.7  . 

840 

15.419 

1250  . 

130 

1.497 

1750  . 

240 

3.086 

3000  . 

840 

16.853 

1625  . 

130 

1.976 

1958.3  . 

240 

3.516 

500  . 

960 

4.251 

2000  . 

130 

2.469 

2166.7  . 

240 

4.093 

708.3  . 

960 

5.098 

2375  . 

130 

3.015 

2375  . 

240 

4.726 

916.7  . 

960 

5.974 

2750  . 

130 

3.59 

2583.3  . 

240 

5.372 

1125  . 

960 

6.917 

3125  . 

130 

4.218 

2791.7  . 

240 

6.064 

1333.3  . 

960 

7.889 

3500  . 

130 

4.9 

3000  . 

240 

6.745 

1541.7  . 

960 

8.913 

3875  . 

130 

5.652 

500  . 

360 

1.221 

1750  . 

960 

10.152 

4250  . 

130 

6.484 

708.3  . 

360 

1.651 

1958.3  . 

960 

11.482 

4625  . 

130 

7.308 

916.7  . 

360 

2.099 

2166.7  . 

960 

12.87 

5000  . 

130 

8.294 

1125  . 

360 

2.62 

2375  . 

960 

14.195 

500  . 

195 

0.856 

1333.3  . 

360 

3.116 

2583.3  . 

960 

15.562 

875  . 

195 

1.377 

1541.7  . 

360 

3.604 

2791.7  . 

960 

16.995 

1250  . 

195 

1.923 

1750  . 

360 

4.172 

3000  . 

960 

18.492 

1625  . 

195 

2.496 

1958.3  . 

360 

4.754 

500  . 

1080 

4.978 

2000  . 

195 

3.111 

2166.7  . 

360 

5.451 

708.3  . 

1080 

5.928 

2375  . 

195 

3.759 

2375  . 

360 

6.16 

916.7  . 

1080 

6.877 

2750  . 

195 

4.49 

2583.3  . 

360 

7.009 

1125  . 

1080 

7.827 

3125  . 

195 

5.269 

2791.7  . 

360 

8.007 

1333.3  . 

1080 

8.838 

3500  . 

195 

6.13 

3000  . 

360 

8.995 

1541  7 

1080 

9.91 

3875  . 

195 

7.124 

500  . 

480 

1.676 

1750 

1080 

1 1 .347 

4250  . 

195 

8.189 

708.3  . 

480 

2.194 

1958  3 

1080 

12.85 

4625  . 

195 

9.288 

916.7  . 

1125  . 

480 

480 

2.76 

3.408 

2166.7  . 

1080 

14.398 

5000  . 

500  . 

195 

260 

10.561 

1.079 

1333.3  . 

1541.7  . 

480 

480 

4.031 

4.649 

2375  . 

2583.3  . 

1080 

1080 

15.745 

17.051 

875  . 

1250  . 

260 

260 

1.716 

2.373 

1750  . 

480 

5.309 

2791.7  . 

1080 

18.477 

1625  . 

260 

3.083 

1958.3  . 

480 

6.052 

3000  . 

1080 

19.971 

2000  . 

260 

3.832 

2166.7  . 

480 

6.849 

500  . 

1200 

5.888 

2375  . 

260 

4.599 

2375  . 

480 

7.681 

708.3  . 

1200 

6.837 

2750  . 

260 

5.443 

2583.3  . 

480 

8.783 

916.7  . 

1200 

7.787 

3125  . 

260 

6.391 

2791.7  . 

480 

10.073 

1125  . 

1200 

8.736 

3500  . 

260 

7.444 

3000  . 

480 

11.36 

1333.3  . 

1200 

9.786 

3875  . 

260 

8.564 

500  . 

600 

2.147 

1541.7  . 

1200 

10.908 

4250  . 

260 

9.821 

708.3  . 

600 

2.787 

1750  . 

1200 

12.541 

4625  . 

260 

11.268 

916.7  . 

600 

3.478 

1958.3  . 

1200 

14.217 

5000  . 

260 

12.828 

1125  . 

600 

4.227 

2166.7  . 

1200 

15.925 

500  . 

325 

1.354 

1333.3  . 

600 

4.999 

2375  . 

1200 

17.3 

875  . 

325 

2.06 

1541.7  . 

600 

5.737 

2583.3  . 

1200 

18.606 

1250  . 

325 

2.844 

1750  . 

600 

6.511 

2791.7  . 

1200 

19.912 

1625  . 

325 

3.696 

1958.3  . 

600 

7.357 

3000  . 

1200 

21 .357 

2000  . 

325 

4.579 

2166.7  . 

600 

8.289 

2375  . 

325 

5.466 

2375  . 

600 

9.295 

(c)  Use  the  following  default  fuel  map  for 

2750  . 

325 

6.434 

2583.3  . 

600 

10.541 

all  spark- ignitionengines: 

3125  . 

325 

7.542 
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Engine  speed 
(r/min) 

Engine 

torque 

(Nm) 

Fuel  mass 
rate 
(g/sec) 

3500  . 

325 

8.685 

3875  . 

325 

9.768 

4250  . 

325 

11.011 

4625  . 

325 

13.249 

5000  . 

325 

15.095 

500  . 

390 

1.609 

875  . 

390 

2.44 

1250  . 

390 

3.317 

1625  . 

390 

4.31 

2000  . 

390 

5.342 

2375  . 

390 

6.362 

2750  . 

390 

7.489 

3125  . 

390 

8.716 

3500  . 

390 

9.865 

3875  . 

390 

10.957 

4250  . 

390 

12.405 

4625  . 

390 

15.229 

5000  . 

390 

17.363 

500  . 

455 

2.245 

875  . 

455 

2.969 

1250  . 

455 

3.867 

1625  . 

455 

4.992 

2000  . 

455 

6.215 

2375  . 

455 

7.415 

2750  . 

455 

8.76 

3125  . 

455 

10.175 

3500  . 

455 

11.53 

3875  . 

455 

12.889 

4250  . 

455 

14.686 

4625  . 

455 

17.243 

5000  . 

455 

19.633 

500  . 

520 

3.497 

875  . 

520 

4.444 

1250  . 

520 

5.084 

1625  . 

520 

5.764 

2000  . 

520 

7.205 

2375  . 

520 

8.597 

2750  . 

520 

10.135 

3125  . 

520 

11.708 

3500  . 

520 

12.962 

3875  . 

520 

14.225 

4250  . 

520 

15.647 

4625  . 

520 

17.579 

5000  . 

520 

20.031 

500  . 

585 

5.179 

875  . 

585 

5.962 

1250  . 

585 

5.8 

1625  . 

585 

6.341 

2000  . 

585 

7.906 

2375  . 

585 

9.452 

2750  . 

585 

10.979 

3125  . 

585 

13.019 

3500  . 

585 

13.966 

3875  . 

585 

15.661 

4250  . 

585 

16.738 

4625  . 

585 

17.935 

5000  . 

585 

19.272 

500  . 

650 

6.834 

875  . 

650 

7.316 

1250  . 

650 

5.632 

1625  . 

650 

6.856 

2000  . 

650 

8.471 

2375  . 

650 

10.068 

2750  . 

650 

11.671 

3125  . 

650 

14.655 

3500  . 

650 

14.804 

3875  . 

650 

16.539 

4250  . 

650 

18.415 

4625  . 

650 

19.152 

5000  . 

650 

20.33 

*  138.  Part  1037  is  revised  to  read  as 
fol  lows: 

PART  1037— CONTROL  OF  EMISSIONS 
FROM  NEW  HEAVY-DUTY  MOTOR 
VEHICLES 

Subpart  A — Overview  and  Applicability 

Sec.  C 

1037.1  Applicability. 

1037.2  Who  is  responsible  for  compliance? 

1037.5  Excluded  vehicles. 

1037.10  How  is  this  part  organized? 

1037.15  Do  any  other  regulation  parts 
apply  to  me? 

1037.30  Submission  of  information. 

Subpart  B — Emission  Standards  and 

Related  Requirements 

1037.101  Overview  of  emission  standards 
for  heavy-dutyvehicles. 

1037.102  Exhaust  emission  standards  for 
NOx,  HC,  PM,  and  CO. 

1037.103  Evaporative  and  refueling 
emission  standards. 

1037.104  Exhaust  emission  standards  for 
chassis-certifiedheavy- duty  vehicles  at 
or  below  14,000  pounds  GVWR. 

1037.105  C02  emission  standards  for 
vocational  vehicles. 

1037.106  Exhaust  emission  standards  for 
tractors  above  26,000  pounds  GVWR. 

1037.107  Emission  standards  for  trailers. 

1037.115  Other  requirements. 

1037.120  Emission -related  warranty 

requirements. 

1037.125  Maintenance  instructions  and 
allowable  maintenance. 

1037.130  Assembly  instructions  for 
secondary  vehicle  manufacturers. 

1037.135  Labeling. 

1037.140  Classifying  vehicles  and 
determining  vehicle  parameters. 

1037.150  Interim  provisions. 

Subpart  C — Certifying  Vehicle  Families 

1037.201  General  requirements  for 
obtaining  a  certificate  of  conformity. 

1037.205  What  must  I  include  in  my 
application? 

1037.210  Preliminary  approval  before 
certification. 

1037.211  Preliminary  approval  for 
manufacturers  of  aerodynamic  devices. 

1037.220  Amending  maintenance 
instructions. 

1037.225  Amending  applications  for 
certification. 

1037.230  Vehicle  families,  sub-families, 
and  configurations. 

1037.231  Powertrain  families. 

1037.232  Axle  and  transmission  families. 

1037.235  Testing  requirements  for 

certification. 

1037.241  Demonstrating  compliance  with 
exhaust  emission  standards  for 
green  ho  use  gas  po  1 1  utants. 

1037.243  Demonstrating  compliance  with 
evaporative  emission  standards. 

1037.250  Reporting  and  recordkeeping. 

1037.255  What  decisions  may  EPA  make 
regarding  my  certificate  of  conformity? 


Subpart  D — Testing  Production  Vehicles 

and  Engines 

1037.301  Overview  of  measurements 
related  to  GEM  inputs  in  a  selective 
enforcement  audit. 

1037.305  Audit  procedures  for  tractors — 
aerodynamic  testing. 

1037.310  Audit  procedures  for  trailers. 

1037.315  Audit  procedures  related  to 
powertrain  testing. 

1037.320  Audit  procedures  for  axles  and 
transmissions. 

Subpart  E — in-use  Testing 

1037.401  General  provisions. 

Subpart  F — Test  and  Modeling  Procedures 

1037.501  General  testing  and  modeling 
provisions. 

1037.510  Duty-cycleexhaust  testing. 

1037.515  Determining  C02  emissions  to 
show  compliance  for  trailers. 

1037.520  Modeling  C02  emissions  to  show 
compliance  for  vocational  vehicles  and 
tractors. 

1037.525  Aerodynamic  measurements  for 
tractors. 

1037.526  Aerodynamic  measurements  for 
trailers. 

1037.527  Aerodynamic  measurements  for 
vocational  vehicles. 

1037.528  Coastdown  procedures  for 
calculating  drag  area  (CdA). 

1037.530  Wind-tunnelprocedures  for 
calculating  drag  area  ( CdA ). 

1037.532  Using  computational  fluid 
dynamics  to  calculate  drag  area  (CdA). 

1037.534  Constant -speedprocedure  for 
calculating  drag  area  (CdA). 

1037.540  Special  procedures  for  testing 
vehicles  with  hybrid  power  take-off. 

1037.550  Powertrain  testing. 

1037.551  Engine-basedsimulation  of 
powertrain  testing. 

1037.555  Special  procedures  for  testing 
Phase  1  hybrid  systems. 

1037.560  Axle  efficiency  test. 

1037.565  Transmission  efficiency  test. 

Subpart  G — Special  Compliance  Provisions 

1037.601  General  compliance  provisions. 

1037.605  installing  engines  certified  to 
alternate  standards  for  specialty  vehicles. 

1037.610  Vehicles  with  off-cycle 
technologies. 

1037.615  Advanced  technologies. 

1037.620  Responsibilities  for  multiple 
manufacturers. 

1037.621  Delegated  assembly. 

1037.622  Shipment  of  partially  complete 
vehicles  to  secondary  vehicle 
manufacturers. 

1037.630  Special  purpose  tractors. 

1037.631  Exemption  for  vocational  vehicles 
intended  for  off -road  use. 

1037.635  Glider  kits  and  glider  vehicles. 

1037.640  Variable  vehicle  speed  limiters. 

1037.645  In-usecompliance  with  family 
emission  limits (FELs). 

1037.655  Post -useful  life  vehicle 
modifications. 

1037.660  idle-reductiontechnologies. 

1037.665  Production  and  in-usetractor 
testing. 

1037.670  Optional  C02  emission  standards 
for  tractors  at  or  above  120,000  pounds 
GCWR. 
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Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 
1037.701  General  provisions. 

1037.705  Generating  and  calculating 
emission  credits. 

1037.710  Averaging. 

1037.715  Banking. 

1037.720  Trading. 

1037.725  What  must  I  include  in  my 
application  for  certification? 

1037.730  ABT  reports. 

1037.735  Recordkeeping. 

1037.740  Restrictions  for  using  emission 
credits. 

1037.745  End-0f-yeaiCO2  credit  deficits. 
1037.750  What  can  happen  if  I  do  not 
comply  with  the  provisions  of  this 
subpart? 

1037.755  information  provided  to  the 
Department  of  T ransportation. 

Subpart  i — Definitions  and  Other  Reference 
Information 

1037.801  Definitions. 

1037.805  Symbols,  abbreviations,  and 
acronyms. 

1037.810  incorporation  by  reference. 
1037.815  Confidential  information. 

1037.820  Requesting  a  hearing. 

1037.825  Reporting  and  recordkeeping 
requirements. 

Appendix  !  to  Part  1037 — Heavy-duty 
Transient  Test  Cycle 
Appendix  il  to  Part  1037 — Power 
Take-OffTest  Cycle 
Appendix  HI  to  Part  1037 — Emission 
Control  Identifiers 
Appendix  IV  to  Part  1037 — Heavy- 
duty  Grade  Profile  for  Phase  2  Steady - 
State  Test  Cycles 
Appendix  V  to  Part  1037 — Power 
Take-OffUtility  Factors 

Authority:  42  U.S.C.  7401— 7671  q. 

Subpart  A — Overview  and  Applicability 

§1037,1  Applicability, 

(a)  This  part  contains  standards  and 
other  regulations  applicable  to  the 
emission  of  the  air  pollutant  defined  as 
the  aggregate  group  of  six  greenhouse 
gases;  carbon  dioxide,  nitrous  oxide, 
methane,  hydrofluorocarbons, 
perfluorocarbons,  and  sulfur 
hexafluoride.  The  regulations  in  this 
part  1037  apply  for  all  new  heavy-duty 
vehicles,  except  as  provided  in 
§§1037.5  and  1037.104.  This  includes 
electric  vehicles  and  vehicles  fueled  by 
conventional  and  alternative  fuels.  This 
also  includes  certain  trailers  as 
described  in  §§1037.5,  1037.150,  and 
1037.801. 

(b)  The  provisions  of  this  part  apply 
for  alternative  fuel  conversions  as 
specified  in  40  CFR  part  85,  subpart  F. 

§1037,2  Who  is  responsible  for 
compliance? 

The  regulations  in  this  part  1037 
contain  provisions  that  affect  both 
vehicle  manufacturers  and  others. 


However,  the  requirements  of  this  part 
are  generally  addressed  to  the  vehicle 
manufacturer(s).  The  term  “you” 
generally  means  the  vehicle 
manufacturer(s),  especially  for  issues 
related  to  certification.  See  §1037.801 
for  the  definition  of  “manufacturer”  and 
§1037.620  for  provisions  related  to 
compliance  when  there  are  multiple 
entities  meeting  the  definition  of 
“manufacturer.”  Additional 
requirements  and  prohibitions  apply  to 
other  persons  as  specified  in  subpart  G 
of  this  part  and  40  CFR  part  1068. 

§1037,5  Excluded  vehicles. 

Except  for  the  definitions  specified  in 
§1037.801,  this  part  does  not  apply  to 
the  following  vehicles: 

(a)  Vehicles  not  meeting  the  definition 
of  “motor  vehicle”  in  §1037.801. 

(b)  Vehicles  excluded  from  the 
definition  of  “heavy-dutyvehicle”  in 
§1037.801  because  of  vehicle  weight, 
weight  rating,  and  frontal  area  (such  as 
light-dutyvehiclesand  light-duty 
trucks). 

(c)  Vehicles  produced  in  model  years 
before  2014,  unless  they  were  certified 
under  §1037.150. 

(d)  Medium -duty  passenger  vehicles 
and  other  vehicles  subject  to  the  light- 
duty  greenhouse  gas  standards  of  40 
CFR  part  86.  See  40  CFR  86.1818  for 
greenhouse  gas  standards  that  apply  for 
these  vehicles.  An  example  of  such  a 
vehicle  would  be  a  vehicle  meeting  the 
definition  of  “heavy-dutyvehicle”  in 
§1037.801  and  40  CFR  86.1 803,  but  also 
meeting  the  definition  of  “light  truck” 
in  40  CFR  86. 181 8-1 2(b)(2). 

(e)  Vehicles  subject  to  the  heavy-duty 
greenhouse  gas  standards  of  40  CFR  part 
86.  See  40  CFR  86.1819  for  greenhouse 
gas  standards  that  apply  for  these 
vehicles.  This  generally  applies  for 
complete  heavy  -duty  vehicles  at  or 
below  14,000  pounds  GVWR. 

(f)  Aircraft  meeting  the  definition  of 
“motor  vehicle”.  For  example,  this 
would  include  certain  convertible 
aircraft  that  can  be  adjusted  to  operate 
on  public  roads.  Standards  apply 
separately  to  certain  aircraft  engines,  as 
described  in  40  CFR  part  87. 

(g)  Non  -boxtraiiers  other  than  flatbed 
trailers,  tank  trailers,  and  container 
chassis. 

(h )  T rai  lers  meeti  ng  one  or  more  of 
the  following  characteristics: 

(1)  Trailers  with  four  or  more  axles 
and  trailers  less  than  35  feet  long  with 
three  axles  (/.e.,  trailers  intended  for 
hauling  very  heavy  loads). 

(2)  Trailers  intended  for  temporary  or 
permanent  residence,  office  space,  or 
other  work  space,  such  as  campers, 
mobile  homes,  and  carnival  trailers. 


(3)  Trailers  with  a  gap  of  at  least  120 
inches  between  adjacent  axle 
centerlines,  in  the  case  of  adjustable 
axle  spacing,  this  refers  to  the  closest 
possible  axle  positioning. 

(4)  Trailers  built  before  January  1, 
2018. 

(5)  Note  that  the  definition  of  “trailer” 
in  §1037.801  excludes  equipment  that 
serves  similar  purposes  but  are  not 
intended  to  be  pulled  by  a  tractor.  This 
exclusion  applies  to  such  equipment 
whether  or  not  they  are  known 
commercially  as  trailers.  For  example, 
any  equipment  pulled  by  a  heavy-duty 
vehicle  with  a  pintle  hook  or  hitch 
instead  of  a  fifth  wheel  does  not  qualify 
as  a  trailer  under  this  part. 

(i)  Where  it  is  unclear,  you  may  ask 
us  to  make  a  determination  regarding 
the  exclusions  identified  in  this  section. 
We  recommend  that  you  make  your 
request  before  you  produce  the  vehicle. 

§1037.10  How  is  this  part  organized? 

This  part  1037  is  divided  into  the 
following  subparts: 

(a)  Subpart  A  of  this  part  defines  the 
applicability  of  part  1037  and  gives  an 
overview  of  regulatory  requirements. 

(b)  Subpart  B  of  this  part  describes  the 
emission  standards  and  other 
requirements  that  must  be  met  to  certify 
vehicles  under  this  part.  Note  that 
§1037.150  discusses  certain  interim 
requirements  and  compliance 
provisions  that  apply  only  for  a  limited 
time. 

(c)  Subpart  C  of  this  part  describes 
how  to  apply  for  a  certificate  of 
conformity  for  vehicles  subject  to  the 
standards  of  §1037.105  or  §1037.106. 

(d)  Subpart  D  of  this  part  addresses 
testing  of  production  vehicles. 

(e)  Subpart  E  of  this  part  addresses 
testing  of  in  -  usevehicles. 

(f)  Subpart  F  of  this  part  describes 
how  to  test  your  vehicles  and  perform 
emission  modeling  (including 
references  to  other  parts  of  the  Code  of 
Federal  Regulations)  for  vehicles  subject 
to  the  standards  of  §1037.105  or 
§1037.106. 

(g)  Subpart  G  of  this  part  and  40  CFR 
part  1068  describe  requirements, 
prohibitions,  and  other  provisions  that 
apply  to  manufacturers,  owners, 
operators,  rebuilders,  and  all  others. 
Section  1037.601  describes  how  40  CFR 
part  1068  applies  for  heavy-duty 
vehicles. 

(h)  Subpart  H  of  this  part  describes 
how  you  may  generate  and  use  emission 
credits  to  certify  vehicles. 

(i)  Subpart  I  of  this  part  contains 
definitions  and  other  reference 
information. 
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§1037.15  Do  any  other  regulation  parts 
apply  to  me? 

(a)  Parts  1065  and  1066  of  this  chapter 
describe  procedures  and  equipment 
specifications  for  testing  engines  and 
vehicles  to  measure  exhaust  emissions. 
Subpart  F  of  this  part  1037  describes 
how  to  apply  the  provisions  of  part  1065 
and  part  1066  of  this  chapter  to 
determine  whether  vehicles  meet  the 
exhaust  emission  standards  in  this  part. 

(b)  As  described  in  §1037.601,  certain 
requirements  and  prohibitions  of  part 
1068  of  this  chapter  apply  to  everyone, 
including  anyone  who  manufactures, 
imports,  installs,  owns,  operates,  or 
rebuilds  any  of  the  vehicles  subject  to 
this  part  1037.  Part  1068  of  this  chapter 
describes  general  provisions  that  apply 
broadly,  but  do  not  necessarily  apply  for 
all  vehicles  or  all  persons.  The  issues 
addressed  by  these  provisions  include 
these  seven  areas; 

(1)  Prohibited  acts  and  penalties  for 
manufacturers  and  others. 

(2)  Rebuilding  and  other  aftermarket 
changes. 

(3)  Exclusions  and  exemptions  for 
certain  vehicles. 

(4)  Importing  vehicles. 

(5)  Selective  enforcement  audits  of 
your  production. 

(6)  Recall. 

(7)  Procedures  for  hearings. 

(c)  [Reserved] 

(d)  Other  parts  of  this  chapter  apply 
if  referenced  in  this  part. 

§1037.30  Submission  of  information. 

Unless  we  specify  otherwise,  send  all 
reports  and  requests  for  approval  to  the 
Designated  Compliance  Officer  (see 
§1037.801).  See  §1037.825  for 
additional  reporting  and  recordkeeping 
provisions. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

§1037.101  Overview  of  emission 
standards  for  heavy-duty  vehicles. 

(a)  This  part  specifies  emission 
standards  for  certain  vehicles  and  for 
certain  pollutants.  This  part  contains 
standardsand  other  regulations 
applicable  to  the  emission  of  the  air 
pollutant  defined  as  the  aggregate  group 
of  six  greenhouse  gases:  Carbon  dioxide, 
nitrous  oxide,  methane, 
hydrofluorocarbons,  perfluorocarbons, 
and  sulfur  hexafluoride. 

(b)  The  regulated  emissions  are 
addressed  in  four  groups: 

(1 )  Exhaust  emissions  of  NOx,  HQ 
PM,  and  CO.  These  pollutants  are 
sometimes  described  collectively  as 
“criteria  pollutants”  because  they  are 
either  criteria  pollutants  under  the 
Clean  Air  Act  or  precursors  to  the 


criteria  pollutant  ozone.  These 
pollutants  are  also  sometimes  described 
collectively  as  “non-greenhousegas 
pollutants”,  although  they  do  not 
necessarily  have  negligible  global 
warming  potential.  As  described  in 
§1037.102,  standards  for  these 
pollutants  are  provided  in  40  CFR  part 
86. 

(2)  Exhaust  emissions  of  C02,  C/-/4, 
and  A/20.  These  pollutants  are  described 
collectively  in  this  part  as  “greenhouse 
gas  pollutants”  because  they  are 
regulated  primarily  based  on  their 
impact  on  the  climate.  These  standards 
are  provided  in  §§1037.105  through 
1037.107. 

(3)  Hydrofluorocarbons.  These 
pollutants  are  also  “greenhouse  gas 
pollutants”  but  are  treated  separately 
from  exhaust  greenhouse  gas  pollutants 
listed  in  paragraph  (b)(2)  of  this  section. 
These  standards  are  provided  in 
§1037.115. 

(4)  Fuel  evaporative  emissions .  These 
requirements  are  described  in 
§1037.103. 

(c)  The  regulated  heavy-dutyvehicles 
are  addressed  in  different  groups  as 
fol  lows: 

(1)  For  criteria  pollutants,  vocational 
vehicles  and  tractors  are  regulated  based 
on  gross  vehicle  weight  rating  (GVWR), 
whether  they  are  considered  “spark  - 
ignition”  or  “compression -ignition,” 
and  whether  they  are  first  sold  as 
complete  or  incomplete  vehicles. 

(2)  For  greenhouse  gas  pollutants, 
vehicles  are  regulated  in  the  following 
groups: 

(i)  T ractors  above  26,000  pounds 
GVWR. 

(ii)  Trailers. 

(iii)  Vocational  vehicles. 

(3)  The  greenhouse  gas  emission 
standards  apply  differently  depending 
on  the  vehicle  service  class  as  described 
in  §1037.140.  In  addition,  standards 
apply  differently  for  vehicles  with 
spark-  ignitionand  compression  -  ignition 
engines.  References  in  this  part  1037  to 
“spark- ignition”or  “compression - 
ignition”  generally  relate  to  the 
application  of  standards  under  40  CFR 
1036.140.  For  example,  a  vehicle  with 
an  engine  certified  to  spark  -  ignition 
standards  under  40  CFR  part  1036  is 
generally  subject  to  requirements  under 
this  part  1037  that  apply  for  spark - 
ignition  vehicles.  However,  note  that 
emission  standards  for  heavy  heavy- 
duty  engines  are  considered  to  be 
compression -ignitionstandards  for 
purposes  of  applying  vehicle  emission 
standards  under  this  part.  Also,  for 
spark- ignitionengines  voluntarily 
certified  as  compression  -  ignition 
engines  under  40  CFR  part  1036,  you 
must  choose  at  certification  whether 


your  vehicles  are  subject  to  spark - 
ignition  standards  or  compression  - 
ignition  standards. 

(4)  For  evaporative  and  refueling 
emissions,  vehicles  are  regulated  based 
on  the  type  of  fuel  they  use.  Vehicles 
fueled  with  volatile  liquid  fuels  or 
gaseous  fuels  are  subject  to  evaporative 
emission  standards.  Vehicles  up  to  a 
certain  size  that  are  fueled  with 
gasoline,  diesel  fuel,  ethanol,  methanol, 
or  LPG  are  subject  to  refueling  emission 
standards. 

§1037.102  Exhaust  emission  standards 
for  NOx,  HC,  PM,  and  CO. 

See  40  CFR  part  86  for  the  exhaust 
emission  standards  for  NOx,  HC,  PM, 
and  CO  that  apply  for  heavy-duty 
vehicles. 

§1037.103  Evaporative  and  refueling 
emission  standards. 

(a)  Applicability.  Evaporative  and 
refueling  emission  standards  apply  to 
heavy-dutyvehicles  as  follows: 

(1)  Complete  and  incomplete  heavy- 
duty  vehicles  at  or  below  14,000  pounds 
GVWR  must  meet  evaporative  and 
refueling  emission  standards  as 
specified  in  40  CFR  part  86,  subpart  S, 
instead  of  the  requirements  specified  in 
this  section. 

(2)  Heavy -duty vehicles  above  14,000 
pounds  GVWR  that  run  on  volatile 
liquid  fuel  (such  as  gasoline  or  ethanol) 
or  gaseous  fuel  (such  as  natural  gas  or 
LPG)  must  meet  evaporative  and 
refueling  emission  standards  as 
specified  in  this  section. 

(b)  Emission  standards .  The 
evaporative  and  refueling  emission 
standards  and  measurement  procedures 
specified  in  40  CFR  86.1813  apply  for 
vehicles  above  14,000  pounds  GVWR, 
except  as  described  in  this  section.  The 
evaporative  emission  standards  phase  in 
over  model  years  2018  through  2022, 
with  provisions  allowing  for  voluntary 
compliance  with  the  standards  as  early 
as  model  year  2015.  Count  vehicles 
subject  to  standards  under  this  section 
the  same  as  heavy -duty  vehicles  at  or 
below  14,000  pounds  GVWR  to  comply 
with  the  phase- inrequirements 
specified  in  40  CFR  86.1813.  These 
vehicles  may  generate  and  use  emission 
credits  as  described  in  40  CFR  part  86, 
subpart  S,  but  only  for  vehicles  that  are 
tested  for  certification  instead  of  relying 
on  the  provisions  of  paragraph  (c)  of  this 
section.  The  following  provisions  apply 
instead  of  what  is  specified  in  40  CFR 
86.1813: 

(1)  The  refueling  standards  in  40  CFR 
86.181 3-1 7(b)  apply  to  complete 
vehicles  starting  in  model  year  2022; 
they  are  optional  for  incomplete 
vehicles. 


EPA-1 9-01 26-A-001 570 


ED  001620  00002750-00573 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  74051 


(2)  The  leak  standard  in  40  CFR 
86. 181 3-1 7(a)(4)  does  not  apply. 

(3)  The  FEL  cap  relative  to  the  diurnal 
plus  hot  soak  standard  for  low -altitude 
testing  is  1 .9  grams  per  test. 

(4)  The  diurnal  plus  hot  soak  standard 
for  high  -altitudetesting  is  2.3  grams  per 
test. 

(5)  Testing  does  not  require 
measurement  of  exhaust  emissions. 
Disregard  references  in  subpart  B  of  this 
part  to  procedures,  equipment 
specifications,  and  recordkeeping 
related  to  measuring  exhaust  emissions. 
All  references  to  the  exhaust  test  under 
40  CFR  part  86,  subpart  B,  are 
considered  the  “dynamometer  run”  as 
part  of  the  evaporative  testing  sequence 
under  this  subpart. 

(6)  Vehicles  not  yet  subject  to  the  Tier 
3  standards  in  40  CFR  86.1813  must 
meet  evaporative  emission  standards  as 
specified  in  40  CFR  86.008-1 0(b)(1)  and 

(2)  for  Otto-cycleappiications  and  40 
CFR  86.007-1 1(b)(3)(H)  and  (b)(4)(H)  for 
diesel  -cycieapplications. 

(c)  Compliance  demonstration .  You 
may  provide  a  statement  in  the 
application  for  certification  that 
vehicles  above  14,000  pounds  GVWR 
comply  with  evaporative  and  refueling 
emission  standards  instead  of 
submitting  test  data  if  you  include  an 
engineering  analysis  describing  how 
vehicles  include  design  parameters, 
equipment,  operating  controls,  or  other 
elements  of  design  that  adequately 
demonstrate  that  vehicles  comply  with 
the  standards.  We  would  expect 
emission  control  components  and 
systems  to  exhibit  a  comparable  degree 
of  control  relative  to  vehicles  that 
comply  based  on  testing.  For  example, 
vehicles  that  comply  under  this 
paragraph  (c)  should  rely  on  comparable 
material  specifications  to  limit  fuel 
permeation,  and  components  should  be 
sized  and  calibrated  to  correspond  with 
the  appropriate  fuel  capacities,  fuel  flow 
rates,  purge  strategies,  and  other  vehicle 
operating  characteristics.  You  may 
alternatively  show  that  design 
parameters  are  comparable  to  those  for 
vehicles  at  or  below  14,000  pounds 
GVWR  certified  under  40  CFR  part  86, 
subpart  S. 

(d)  CNG  refueling  requirement. 
Compressed  natural  gas  vehicles  must 
meet  the  requirements  for  fueling 
connection  devices  as  specified  in  40 
CFR  86.181 3-1 7(f)(1 ).  Vehicles  meeting 
these  requirements  are  deemed  to 
comply  with  evaporative  and  refueling 
emission  standards. 

(e)  LNG  refueling  requirement.  Fuel 
tanks  for  liquefied  natural  gas  vehicles 
must  meet  the  hold-timerequirements 
in  Section  4.2  of  SAE  J2343 
(incorporated  by  reference  in 


§1037.810),  as  modified  by  this 
paragraph  (e).  All  pressures  noted  are 
gauge  pressure.  Vehicles  with  tanks 
meeting  these  requirements  are  deemed 
to  comply  with  evaporative  and 
refueling  emission  standards.  The 
provisions  of  this  paragraph  (e)  are 
optional  for  vehicles  produced  before 
January  1, 2020.  The  hold -time 
requirements  of  SAE  J2343  apply,  with 
the  following  clarifications  and 
additions: 

(1)  Hold  time  must  beat  least  120 
hours.  Use  the  following  procedure  to 
determine  hold  time  for  an  LNG  fuel 
tank  that  will  be  installed  on  a  heavy- 
duty  vehicle: 

(1)  Prepare  the  stored  (off board)  fuel 
and  the  vehicle  such  that  tank  pressure 
after  the  refueling  event  stabilizes  below 
690  kPa. 

(ii)  Fill  the  tank  to  the  point  of 
automatic  shutoff  using  a  conventional 
refueling  system.  This  is  intended  to 
achieve  a  net  full  condition. 

(iii)  The  hold  time  starts  when  tank 
pressure  increases  to  690  kPa,  and  ends 
when  the  tank  first  vents  for  pressure 
relief.  Use  good  engineering  judgment  to 
document  the  point  at  which  the 
pressure-reliefvalve  opens. 

(iv)  Keep  the  tank  at  rest  away  from 
direct  sun  with  ambient  temperatures 
between  (10  and  30)  °C  throughout  the 
measurement  procedure. 

(2)  Following  a  complete  refueling 
event  as  described  in  paragraph  (e)(1 )  of 
this  section  and  a  short  drive,  installed 
tanks  may  not  increase  in  pressure  by 
more  than  9  kPa  per  hour  over  a 
minimum  12  hour  interval  when  parked 
away  from  direct  sun  with  ambient 
temperatures  at  or  below  30  °C. 
Calculate  the  allowable  pressure  gain  by 
multiplying  the  park  time  in  hours  by  9 
and  rounding  to  the  nearest  whole 
number.  Do  not  include  the  first  hour 
after  engine  shutdown,  and  start  the  test 
only  when  tank  pressure  is  between  345 
and  900  kPa. 

(3)  The  standards  described  in  this 
paragraph  (e)  apply  over  the  vehicle’s 
useful  life  as  specified  in  paragraph  (f) 
of  this  section.  The  warranty 
requirements  of  §1037.120  also  apply 
for  these  standards. 

(4)  You  may  specify  any  amount  of 
inspection  and  maintenance,  consistent 
with  good  engineering  judgment,  to 
ensure  that  tanks  meet  the  standards  in 
this  paragraph  (e)  during  and  after  the 
useful  life. 

(f)  Useful  life.  The  evaporative 
emission  standards  of  this  section  apply 
for  the  full  useful  life,  expressed  in 
service  miles  or  calendar  years, 
whichever  comes  first.  The  useful  life 
values  for  the  standards  of  this  section 
are  the  same  as  the  values  described  for 


evaporative  emission  standards  in  40 
CFR  86.1805. 

(g)  Auxiliary  engines  and  separate 
fuel  systems.  The  provisions  of  this 
paragraph  (g)  apply  for  vehicles  with 
auxiliary  engines.  This  includes  any 
engines  installed  in  the  final  vehicle 
configuration  that  contribute  no  motive 
power  through  the  vehicle’s 
transmission. 

(1)  Auxiliary  engines  and  associated 
fuel  -systemcomponents  must  be 
installed  when  testing  complete 
vehicles.  If  the  auxiliary  engine  draws 
fuel  from  a  separate  fuel  tank,  you  must 
fill  the  extra  fuel  tank  before  the  start  of 
diurnal  testing  as  described  for  the 
vehicle’s  main  fuel  tank.  Use  good 
engineering  judgment  to  ensure  that  any 
nonmetal  portions  of  the  fuel  system 
related  to  the  auxiliary  engine  have 
reached  stabilized  levels  of  permeation 
emissions.  The  auxiliary  engine  must 
not  operate  during  the  running  loss  test 
or  any  other  portion  of  testing  under 
this  section. 

(2)  For  testing  with  incomplete 
vehicles,  you  may  omit  installation  of 
auxiliary  engines  and  associated  fuel- 
system  components  as  long  as  those 
components  installed  in  the  final 
configuration  are  certified  to  meet  the 
applicable  emission  standards  for  Small 
SI  equipment  described  in  40  CFR 
1054.1 12  or  for  Large  SI  engines  in  40 
CFR  1048.105.  For  any  fuel -system 
components  that  you  do  not  install, 
your  installation  instructions  must 
describe  this  certification  requirement. 

§1037.104  Exhaust  emission  standards 
for  chassis-certified  heavy-duty  vehicles  at 
or  below  14,000  pounds  GVWR. 

Heavy -duty  vehicles  at  or  below 
14,000  pounds  GVWR  are  not  subject  to 
the  provisions  of  this  part  1037  if  they 
are  subject  to  40  CFR  part  86,  subpart 
S,  including  all  vehicles  certified  under 
40  CFR  part  86,  subpart  S.  See 
especially  40  CFR  86. 1819  and  86.1865 
foremission  standards  and  compliance 
provisions  that  apply  for  these  vehicles. 

§1037.105  C02  emission  standards  for 

vocational  vehicles. 

(a)  The  standards  of  this  section  apply 
for  the  following  vehicles: 

(1)  Heavy -duty vehicles  at  or  below 
14,000  pounds  GVWR  that  are  excluded 
from  the  standards  in  40  CFR  86.1819  or 
that  use  engines  certified  under 
§1037.1 50(m). 

(2)  Vehicles  above  14,000  pounds 
GVWR  and  at  or  below  26,000  pounds 
GVWR,  but  not  certified  to  the  vehicle 
standards  in  40  CFR  86.1819. 

(3)  Vehicles  above  26,000  pounds 
GVWR  that  are  not  tractors. 

(4)  Vocational  tractors. 
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(b)  C02  standards  in  this  paragraph  (b) 
apply  based  on  modeling  and  testing  as 
specified  in  subpart  F  of  this  pari  The 
provisions  of  §1037.241  specify  how  to 
comply  with  these  standards.  Standards 


differ  based  on  engine  cycle,  vehicle 
size,  and  intended  vehicle  duty  cycle. 
See  §1037.51 0(c)  to  determine  which 
duty  cycle  applies. 


(1)  Model  year  2027  and  later  vehicles 
are  subject  to  C02  standards 
corresponding  to  the  selected 
subcategories  as  shown  in  the  following 
table: 


Table  1  of  §1037.105— Phase  2  C02  Standards  for  Model  Year  2027  and  Later  Vocational  Vehicles 

[g/ton-mile] 


Engine  cycle 

Vehicle  size 

Multi-purpose 

Regional 

Urban 

Compression -ignition  . 

Light  HDV  . 

330 

291 

367 

Compression -ignition  . 

Medium  HDV . 

235 

218 

258 

Compression -ignition  . 

Heavy  HDV  . 

230 

189 

269 

Spark -ignition . 

Light  HDV . 

372 

319 

413 

Spark -ignition . 

Medium  HDV . 

268 

247 

297 

(2)  Model  year  2024  through  2026  subcategories  as  shown  in  the  following 
vehicles  are  subject  to  C02  standards  table: 
corresponding  to  the  selected 

Table  2  of  §1037.105— Phase  2  C02  Standards  for  Model  Year  2024  Through  2026  Vocational  Vehicles 

[g/ton-mile] 


Engine  cycle 

Vehicle  size 

Multi-purpose 

Regional 

Urban 

Compression -ignition  . 

Light  HDV . 

344 

296 

385 

Compression -ignition  . 

Medium  HDV . 

246 

221 

271 

Compression -ignition  . 

Heavy  HDV  . 

242 

194 

283 

Spark -ignition . 

Light  HDV  . 

385 

324 

432 

Spark -ignition . 

Medium  HDV . 

279 

251 

310 

(3)  Model  year  2021  Through  2023  subcategoriesasshown  in  the  following 

vehicles  are  subject  to  C02  standards  table: 

corresponding  to  the  selected 

Table  3  of  §1037.105— Phase  2  C02  Standards  for  Model  Year  2021  Through  2023  Vocational  Vehicles 

[g/ton-mile] 


Engine  cycle 

Vehicle  size 

Multi-purpose 

Regional 

Urban 

Compression -ignition  . 

Light  HDV . 

373 

311 

424 

Compression -ignition  . 

Medium  HDV . 

265 

234 

296 

Compression -ignition  . 

Heavy  HDV  . 

261 

205 

308 

Spark -ignition . 

Light  HDV  . 

407 

335 

461 

Spark -ignition . 

Medium  HDV . 

293 

261 

328 

(4)  Model  year  2014  through  2020  standards  as  shown  in  the  following 

vehicles  are  subject  to  Phase  1  C02  table: 

Table  4  of  §1037.105— Phase  1  C02  Standards  for  Model  Year  2014  Through  2020  Vocational  Vehicles 

[g/ton-mile] 


Vehicle  size 


Light  HDV  .... 
Medium  HDV 
Heavy  HDV  .. 


C02  standard  for 

C02  standard  for 

model  years 

model  year  2017 

2014-2016 

and  later 

388 

373 

234 

225 

226 

222 

(c)  No  CH4  or  N20  standards  apply 
under  this  section.  See  40  CFR  part  1036 
for  CH4  or  N20  standards  that  apply  to 
engines  used  in  these  vehicles. 


(d)  You  may  generate  or  use  emission 
credits  for  averaging,  banking,  and 
trading  to  demonstrate  compliance  with 
the  standards  in  paragraph  (b)  of  this 
section  as  described  in  subpart  H  of  this 


part.  This  requires  that  you  specify  a 
Family  Emission  Limit  (FEL)  for  C02  for 
each  vehicle  subfamily.  The  FEL  may 
not  be  less  than  the  result  of  emission 
modeling  from  §1037.520.  These  FELs 
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serve  as  the  emission  standards  for  the 
vehicle  subfamily  instead  of  the 
standards  specified  in  paragraph  (b)of 
this  section. 

(e)  The  exhaust  emission  standards  of 
this  section  apply  for  the  full  useful  life, 
expressed  in  service  miles  or  calendar 
years,  whichever  comes  first.  The 
following  useful  life  values  apply  for  the 
standards  of  this  section: 

(1)  150,000  miles  or  15  years, 
whichever  comes  first,  for  Light  HDV. 

(2)  185,000  miles  or  10  years, 
whichever  comes  first,  for  Medium 
HDV. 

(3)  435,000  miles  or  10  years, 
whichever  comes  first,  for  Heavy  HDV. 

(f)  See  §1037.631  for  provisions  that 
exempt  certain  vehicles  used  in  off- road 
operation  from  the  standards  of  this 
section. 

(g)  You  may  optionally  certify  a 
vocational  vehicle  to  the  standards  and 
useful  life  applicable  to  a  heavier 
vehicle  service  class  (such  as  Medium 
HDV  instead  of  Light  HDV).  Provisions 
related  to  generating  emission  credits 
apply  as  follows: 

(1)  If  you  certify  all  your  vehicles 
from  a  given  vehicle  service  class  in  a 


given  model  year  to  the  standards  and 
useful  life  that  applies  for  a  heavier 
vehicle  service  class,  you  may  generate 
credits  as  appropriate  for  the  heavier 
service  class. 

(2)  Class  8  hybrid  vehicles  with  light 
or  medium  heavy -dutyengines  may  be 
certified  to  compression -ignition 
standards  for  the  Heavy  HDV  service 
class.  You  may  generate  and  use  credits 
as  allowed  for  the  Heavy  HDV  service 
class. 

(3)  Except  as  specified  in  paragraphs 
(g)(1 )  and  (2)  of  this  section,  you  may 
not  generate  credits  with  the  vehicle.  If 
you  include  lighter  vehicles  in  a 
subfamily  of  heavier  vehicles  with  an 
FEL  below  the  standard,  exclude  the 
production  volume  of  lighter  vehicles 
from  the  credit  calculation.  Conversely, 
if  you  include  lighter  vehicles  in  a 
subfamily  with  an  FEL  above  the 
standard,  you  must  include  the 
production  volume  of  lighter  vehicles  in 
the  credit  calculation. 

(h)  You  may  optionally  certify  certain 
vocational  vehicles  to  alternative  Phase 
2  standards  as  specified  in  this 
paragraph  (h)  instead  of  the  standards 
specified  in  paragraph  (b)  of  this 


section.  You  may  apply  these  provisions 
to  any  qualifying  vehicles  even  though 
these  standards  were  established  for 
custom  chassis.  For  example,  large 
diversified  vehicle  manufacturers  may 
certify  vehicles  to  the  refuse  hauler 
standards  of  this  section  as  long  as  the 
manufacturer  ensures  that  those 
vehicles  qualify  as  refuse  haulers  when 
placed  into  service.  GEM  simulates 
vehicle  operation  for  each  type  of 
vehicle  based  on  an  assigned  vehicle 
service  class,  independent  of  the 
vehicle’s  actual  characteristics,  as 
shown  in  Table  5  of  this  section; 
however,  standards  apply  for  the 
vehicle’s  useful  life  based  on  its  actual 
characteristicsasspecified  in  paragraph 
(e)  of  this  section.  Vehicles  certified  to 
these  standards  must  include  the 
following  statement  on  the  emission 
control  label:  “THIS  VEHICLE  WAS 
CERTIFIED  AS  A  [identify  vehicle  type 
as  identified  in  Table  5  of  this  section] 
UNDER 40  CFR  1037.105(h)].’’  These 
custom  -chassisstandards  apply  as 
follows: 

(1)  The  following  alternative  emission 
standards  apply  by  vehicle  type  and 
model  year  as  follows: 


Table  5  of  §1037.105— Phase  2  Custom  Chassis  Standards 

[g/ton-mile] 


Vehicle  type 1 

Assigned  vehicle  service  class 

MY 

2021-2026 

MY  2027+ 

School  bus  . 

Medium  HDV  . 

291 

271 

Motor  home  . 

Medium  HDV  . 

228 

226 

Coach  bus  . 

Heavy  HDV . 

210 

205 

Other  bus . 

Heavy  HDV . 

300 

286 

Refuse  hauler  . 

Heavy  HDV . 

313 

298 

Concrete  mixer  . 

Heavy  HDV . 

319 

316 

Mixed -use vehicle  . 

Heavy  HDV . 

319 

316 

Emergency  vehicle  . 

Heavy  HDV . 

324 

319 

1  Vehicle  types  are  generally  defined  in  §1037.801.  “Other  bus”  includes  any  bus  that  is  not  a  school  bus  or  a  coach  bus.  A  “mixed -use vehi¬ 
cle”  is  one  that  meets  at  least  one  of  the  criteria  specified  in  §1037.631  (a)(1)  and  at  least  one  of  the  criteria  in  §1037.631  (a)(2),  but  not  both. 


(2)  You  may  generate  or  use  emission 
credits  for  averaging  to  demonstrate 
compliance  with  the  alternative 
standards  as  described  in  subpart  H  of 
this  part.  This  requires  that  you  specify 
a  Family  Emission  Limit  (FEL)  for  C02 
for  each  vehicle  subfamily.  The  FEL 
may  not  be  less  than  the  result  of 
emission  modeling  as  described  in 
§1037.520.  These  FELs  serve  as  the 
emission  standards  for  the  vehicle 
subfamily  instead  of  the  standards 
specified  in  this  paragraph  (h).  Calculate 
credits  using  the  equation  in 
§1037.705(b)  with  the  standard  payload 
for  the  assigned  vehicle  service  class 
and  the  useful  life  identified  in 
paragraph  (e)  of  this  section.  Each 
separate  vehicle  type  identified  in  Table 
5  of  this  section  (or  group  of  vehicle 


types  identified  in  a  single  row) 
represents  a  separate  averaging  set.  You 
may  not  use  averaging  for  vehicles 
meeting  standards  under  paragraph 
(h)(5)  through  (7)  of  this  section,  and 
you  may  not  bank  or  trade  emission 
credits  from  any  vehicles  certified  under 
this  paragraph  (h). 

(3)  [Reserved] 

(4)  For  purposes  of  emission  modeling 
under  §1037.520,  consider  motor  homes 
and  coach  buses  to  be  subject  to  the 
Regional  duty  cycle,  and  consider  all 
other  vehicles  to  be  subject  to  the  Urban 
duty  cycle. 

(5)  Emergency  vehicles  are  deemed  to 
comply  with  the  standards  of  this 
paragraph  (h)  if  they  use  tires  with 
TRRL  at  or  below  8.4  kg/tonne  (8.7  g / 


tonne  for  model  years  2021  through 
2026). 

(6)  Concrete  mixers  and  mixed  -  use 
vehicles  are  deemed  to  comply  with  the 
standards  of  this  paragraph  (h)  if  they 
use  tires  with  TRRL  at  or  below  7.1  kg/ 
tonne  (7.6  g/tonne  for  model  years  2021 
through  2026). 

(7)  Motor  homes  are  deemed  to 
comply  with  the  standards  of  this 
paragraph  (h)  if  they  have  tires  with 
TRRL  at  or  below  6.0  kg/tonne  (6.7  g/ 
tonne  for  model  years  2021  through 
2026)  and  automatic  tire  inflation 
systems  or  tire  pressure  monitoring 
systems  with  wheels  on  all  axles. 

(8)  Vehicles  certified  to  standards 
under  this  paragraph  (h)  must  use 
engines  certified  under  40  CFR  part 
1036  for  the  appropriate  model  year, 
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except  that  motor  homes  and  emergency 
vehicles  may  use  engines  certified  with 
the  loose-engineprovisions  of 
§1 037.1 50(m).  This  also  applies  for 
vehicles  meeting  standards  under 
paragraphs  (h)(5)  through  (7)  of  this 
section. 


§1037.106  Exhaust  emission  standards 
for  tractors  above  26,000  pounds  GVWR, 

(a)  The  C02  standards  of  this  section 
apply  for  tractors  above  26,000  pounds 
GVWR.  Note  that  the  standards  of  this 
section  do  not  apply  for  vehicles 
classified  as  “vocational  tractors”  under 
§1037.630. 


(b)  The  C02  standards  for  tractors 
above  26,000  pounds  GVWR  in  Table  1 
of  this  section  apply  based  on  modeling 
and  testing  as  described  in  subpart  F  of 
this  part.  The  provisions  of  §1037.241 
specify  how  to  comply  with  these 
standards. 


Table  1  of  §1037.106— CO  2  Standards  for  Class  7  and  Class  8  Tractors  by  Model  Year 

[g/ton-mile] 


Subcategory 1 

Phase  1 
standards  for 
model  years 
2014-2016 

Phase  1 
standards  for 
model  years 
2017-2020 

Phase  2 
standards  for 
model  years 
2021-2023 

Phase  2 
standards  for 
model  years 
2024-2026 

Phase  2 
standards  for 
model  year 
2027  and  later 

Class  7  Low- Roof  (all  cab  styles)  . 

107 

104 

105.5 

99.8 

96.2 

Class  7  Mid -Roof  (all  cab  styles) . 

119 

115 

113.2 

107.1 

103.4 

Class  7  High -Roof  (all  cab  styles)  . 

124 

120 

113.5 

106.6 

100.0 

Class  8  Low- Roof  Day  Cab  . 

81 

80 

80.5 

76.2 

73.4 

Class  8  Low-RoofSIeeper  Cab  . 

68 

66 

72.3 

68.0 

64.1 

Class  8  Mid -Roof  Day  Cab  . 

88 

86 

85.4 

80.9 

78.0 

Class  8  Mid-RoofSIeeper  Cab . 

76 

73 

78.0 

73.5 

69.6 

Class  8  High -Roof  Day  Cab  . 

92 

89 

85.6 

80.4 

75.7 

Class  8  High-RoofSIeeper  Cab  . 

75 

72 

75.7 

70.7 

64.3 

Heavy -Haul  Tractors  . 

52.4 

50.2 

48.3 

1  Sub-category  terms  are  defined  in  §1037.801. 


(c)  No  CH4  or  N20  standards  apply 
under  this  section.  See  40  CFR  part  1036 
for  CH4  or  N20  standards  that  apply  to 
engines  used  in  these  vehicles. 

(d)  You  may  generate  or  use  emission 
credits  for  averaging,  banking,  and 
trading  as  described  in  subpart  H  of  this 
part.  This  requires  that  you  calculate  a 
credit  quantity  if  you  specify  a  Family 
Emission  Limit  (FEL)  that  is  different 
than  the  standard  specified  in  this 
section  for  a  given  pollutant.  The  FEL 
may  not  be  less  than  the  result  of 
emission  modeling  from  §1037.520. 
These  FELs  serve  as  the  emission 
standards  for  the  specific  vehicle 
subfamily  instead  of  the  standards 
specified  in  paragraph  (a)  of  this 
section. 

(e)  The  exhaust  emission  standards  of 
this  section  apply  for  the  full  useful  life, 
expressed  in  service  miles  or  calendar 
years,  whichever  comes  first.  The 
following  useful  life  values  apply  for  the 
standards  of  this  section: 

(1)  185,000  miles  or  10  years, 
whichever  comes  first,  for  vehicles  at  or 
below  33,000  pounds  GVWR. 

(2)  435,000  miles  or  10  years, 
whichever  comes  first,  for  vehicles 
above  33,000  pounds  GVWR. 

(f)  You  may  optionally  certify  Class  7 
tractors  to  Class  8  standards  as  follows: 

(1)  You  may  optionally  certify  4x2 
tractors  with  heavy  heavy -dutyengines 
to  the  standards  and  useful  life  for  Class 
8  tractors,  with  no  restriction  on 
generating  or  using  emission  credits 
within  the  Class  8  averaging  set. 


(2)  You  may  optionally  certify  Class  7 
tractors  not  covered  by  paragraph  (f)(1 ) 
of  this  section  to  the  standards  and 
useful  life  for  Class  8  tractors.  Credit 
provisions  apply  as  fol  lows: 

(i)  If  you  certify  all  your  Class  7 
tractors  to  Class  8  standards,  you  may 
use  these  Heavy  HDV  credits  without 
restriction. 

(ii)  This  paragraph  (f)(2)(ii)  applies  if 
you  certify  some  Class  7  tractors  to  Class 
8  standards  under  this  paragraph  (f)(2) 
but  not  all  of  them.  If  you  include  Class 
7  tractors  in  a  subfamily  of  Class  8 
tractors  with  an  FEL  below  the  standard, 
exclude  the  production  volume  of  Class 
7  tractors  from  the  credit  calculation. 
Conversely,  if  you  include  Class  7 
tractors  in  a  subfamily  of  Class  8  tractors 
with  an  FEL  above  the  standard,  you 
must  include  the  production  volume  of 
Class  7  tractors  in  the  credit  calculation. 

(g)  Diesel  auxiliary  power  units 
installed  on  tractorssubject  to  standards 
under  this  section  must  meet  PM 
standards  as  follows: 

(1 )  For  model  years  2021  through 
2023,  the  APU  engine  must  be  certified 
under  40  CFR  part  1039  with  a 
deteriorated  emission  level  for  PM  at  or 
below  0.15  g/kW-hr. 

(2)  Starting  in  model  year  2024, 
auxiliary  power  units  installed  on 
tractors  subject  to  standards  under  this 
section  must  be  certified  to  the  PM 
emission  standard  specified  in  40  CFR 
1039.699.  Selling,  offering  for  sale,  or 
introducing  or  delivering  into  commerce 
in  the  United  States  or  importing  into 
the  United  States  a  new  tractor  subject 


to  this  standard  is  a  violation  of  40  CFR 
1068.101(a)(1)  unless  the  auxiliary 
power  unit  has  a  valid  certificate  of 
conformity  and  the  required  label 
showing  that  it  meets  the  PM  standard 
of  this  paragraph  (g)(2). 

(3)  See  §1037.660(e)  for  requirements 
that  apply  for  diesel  APUs  in  model 
year  2020  and  earlier  tractors. 

§1 037.1 07  Emission  standards  for  trailers. 

The  exhaust  emission  standards 
specified  in  this  section  apply  to  trailers 
based  on  the  effect  of  trailer  designs  on 
the  performance  of  the  trailer  in 
conjunction  with  a  tractor;  this  accounts 
for  the  effect  of  the  trailer  on  the 
tractor’s  exhaust  emissions,  even  though 
trailers  themselves  have  no  exhaust 
emissions. 

(a)  Standards  apply  for  trailers  based 
on  modeling  and  testing  as  described  in 
subpart  F  of  this  part,  as  follows: 

(1)  Different  levels  of  stringency  apply 
for  box  vans  depending  on  features  that 
may  affect  aerodynamic  performance. 
You  may  optionally  meet  less  stringent 
standards  for  different  trailer  types, 
which  we  characterize  as  follows: 

(i)  For  trailers  35  feet  or  longer,  you 
may  designate  as  “non-aerobox  vans” 
those  box  vans  that  have  a  rear  lift  gate 
or  rear  hinged  ramp,  and  at  least  one  of 
the  following  side  features:  Side  lift 
gate,  side-mountedpuil-outpiatform, 
steps  for  side-dooraccess,  a  drop -deck 
design,  or  belly  boxes  that  occupy  at 
least  half  the  length  of  both  sides  of  the 
trailer  between  the  centerline  of  the 
landing  gear  and  the  leading  edge  of  the 
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front  wheels.  For  trailers  less  than  35 
feet  long,  you  may  designate  as  “non- 
aero  box  vans”  any  refrigerated  box  vans 
with  at  least  one  of  the  side  features 
identified  for  longer  trailers. 

(ii)You  may  designate  as  “partial -aero 
box  vans”  those  box  vans  that  have  at 
least  one  of  the  side  features  identified 


in  paragraph  (a)(1)(i)  of  this  section. 
Long  box  vans  may  also  qualify  as 
partial  -aerobox  vans  if  they  have  a  rear 
lift  gate  or  rear  hinged  ramp.  Note  that 
this  paragraph  (a)(1  )(ii)  does  not  apply 
for  box  vans  designated  as  “non -aero 
box  vans”  under  paragraph  (a)(1)(i)  of 
this  section. 


(iii)  “Full -aerobox  vans”  are  box  vans 
that  are  not  designated  as  non -aerobox 
vans  or  partial  -  aerobox  vans  under  this 
paragraph  (a)(1). 

(2)  C02  standards  apply  for  full -aero 
box  vans  as  specified  in  the  following 
table: 


Table  1  of  §1037.107— Phase  2  C02  Standards  for  Full-4ero  Box  Vans 

[g/ton-mile] 


Model  year 

Dry  van 

Refrigerated  van 

Short 

Long 

Short 

Long 

2018-2020  . 

125.4 

81.3 

129.1 

83.0 

2021-2023  . 

123.7 

78.9 

127.5 

80.6 

2024-2026  . 

120.9 

77.2 

124.7 

78.9 

2027+  . 

118.8 

75.7 

122.7 

77.4 

(3)  C02  standards  apply  for  partial  - 
aero  box  vans  as  specified  in  the 
following  table: 


Table  2  of  §1037.107— Phase  2  C02  Standards  for  Partial-^ro  Box  Vans 

[g/ton-mile] 


Model  year 

Dry  van 

Refrigerated  van 

Short 

Long 

Short 

Long 

2018-2020  . 

2021+  . 

125.4 

123.7 

81.3 

80.6 

129.1 

127.5 

83.0 

82.3 

(4)  Non-boxtrailersand  non -aerobox 
vans  must  meet  standards  as  follows: 

(i)  Trailers  must  use  automatic  tire 
inflation  systems  or  tire  pressure 
monitoring  systems  with  wheels  on  all 
axles. 

(ii)  Non-boxtrailers  must  use  tires 
with  a  TRRL  at  or  below  5.1  kg/tonne. 
Through  model  year  2020,  non -box 
trailers  may  instead  use  tires  with  a 
TRRL  at  or  below  6.0  kg/tonne. 

(iii)  Non -aerobox  vans  must  use  tires 
with  a  TRRL  at  or  below  4.7  kg/tonne. 
Through  model  year  2020,  non -aerobox 
vans  may  instead  use  tires  with  a  TRRL 
at  or  below  5.1  kg/tonne. 

(5)  Starting  in  model  year  2027,  you 
may  generate  or  use  emission  credits  for 
averaging  to  demonstrate  compliance 
with  the  standards  specified  in 
paragraph  (a)(2)  of  this  section  as 
described  in  subpart  H  of  this  part.  This 
requires  that  you  specify  a  Family 
Emission  Limit  (FEL)  for  C02  for  each 
vehicle  subfamily.  The  FEL  may  not  be 
less  than  the  result  of  the  emission 
calculation  in  §1037.515.  The  FEL  may 
not  be  greater  than  the  appropriate 
standard  for  model  year  2018  trailers. 
These  FELs  serve  as  the  emission 
standards  for  the  specific  vehicle 
subfamily  instead  of  the  standards 
specified  in  paragraph  (a)  of  this 


section.  You  may  not  use  averaging  for 
non-boxtrailers,  partial -aerobox  vans, 
or  non -aerobox  vans  that  meet 
standards  under  paragraph  (a)(3)  or 

(a)(4)  of  this  section,  and  you  may  not 
use  emission  credits  for  banking  or 
trading  for  any  trailers. 

(6)  The  provisions  of  §1037.241 
specify  how  to  comply  with  the 
standards  of  this  section. 

(b)  NoCH4,  N20,  or  HFC  standards 
apply  under  this  section. 

(c)  The  emission  standards  of  this 
section  apply  for  a  useful  life  of  10 
years. 

§1037.115  Other  requirements. 

Vehicles  required  to  meet  the 
emission  standards  of  this  part  must 
meet  the  following  additional 
requirements,  except  as  noted  elsewhere 
in  this  part: 

(a)  Adjustable  parameters .  Vehicles 
that  have  adjustable  parameters  must 
meet  all  the  requirements  of  this  part  for 
any  adjustment  in  the  physically 
adjustable  range.  We  may  require  that 
you  set  adjustable  parameters  to  any 
specification  within  the  adjustable  range 
during  any  testing.  See  40  CFR  86.094- 
22  for  information  related  to 
determining  whether  or  not  an  operating 
parameter  is  considered  adjustable.  You 


must  ensure  safe  vehicle  operation 
throughout  the  physically  adjustable 
range  of  each  adjustable  parameter, 
including  consideration  of  production 
tolerances.  Note  that  adjustable  roof 
fairings  and  trailer  rear  fairings  are 
deemed  not  to  be  adjustable  parameters. 

(b)  Prohibited  controls.  You  may  not 
design  your  vehicles  with  emission 
control  devices,  systems,  or  elements  of 
design  that  cause  or  contribute  to  an 
unreasonable  risk  to  public  health, 
welfare,  or  safety  while  operating.  For 
example,  this  would  apply  if  the  vehicle 
emits  a  noxious  or  toxic  substance  it 
would  otherwise  not  emit  that 
contributes  to  such  an  unreasonable 
risk. 

(c)  [Reserved] 

(d)  Defeat  devices.  40  CFR  1068.101 
prohibits  the  use  of  defeat  devices. 

(e)  Air  conditioning  leakage.  Loss  of 
refrigerant  from  your  air  conditioning 
systems  may  not  exceed  a  total  leakage 
rate  of  1 1 .0  grams  per  year  or  a  percent 
leakage  rate  of  1 .50  percent  per  year, 
whichever  is  greater.  This  applies  for  all 
refrigerants.  Calculate  the  total  leakage 
rate  in  g/year  as  specified  in  40  CFR 
86.1867-1 2(a).  Calculate  the  percent 
leakage  rate  as:  [total  leakage  rate  (g/yr)] 
+  [total  refrigerant  capacity  (g)]  *  100. 
Round  your  percent  leakage  rate  to  the 
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nearest  one  -  hundred thof  a  percent. 

This  paragraph  (e)  does  not  apply  for 
refrigeration  units  on  trailers;  similarly, 
this  paragraph  (e)  does  not  apply  for 
self-containedair  conditioning  or 
refrigeration  units  on  vocational 
vehicles  even  if  they  draw  electrical 
power  from  engines  used  to  propel  the 
vehicles.  For  purposes  of  this 
requirement,  “refrigerant  capacity”  is 
the  total  mass  of  refrigerant 
recommended  by  the  vehicle 
manufacturer  as  representing  a  full 
charge.  Where  full  charge  is  specified  as 
a  pressure,  use  good  engineering 
judgment  to  convert  the  pressure  and 
system  volume  to  a  mass,  if  air 
conditioning  systems  with  capacity 
above  3000  grams  of  refrigerant  are 
designed  such  that  a  compliance 
demonstration  under  40  CFR  86.1867- 
12(a)  is  impossible  or  impractical,  you 
may  ask  to  use  alternative  means  to 
demonstrate  that  your  air  conditioning 
system  achieves  an  equivalent  level  of 
control. 

§1037.120  Emission-related  warranty 
requirements. 

(a)  General  requirements.  You  must 
warrant  to  the  ultimate  purchaser  and 
each  subsequent  purchaser  that  the  new 
vehicle,  including  all  parts  of  its 
emission  control  system,  meets  two 
conditions; 

(1)  It  is  designed,  built,  and  equipped 
so  it  conforms  at  the  time  of  sale  to  the 
ultimate  purchaser  with  the 
requirements  of  this  part. 

(2)  It  is  free  from  defects  in  materials 
and  workmanship  that  cause  the  vehicle 
to  fail  to  conform  to  the  requirements  of 
this  part  during  the  applicable  warranty 
period. 

(b)  Warranty  period.  (1)  Your 
emission -related warranty  must  be  valid 
for  at  least: 

(1)  5  years  or  50,000  miles  for  Light 
HDV. 

(ii)  5  years  or  100,000  miles  for 
Medium  HDV  (except  tires). 

(iii)  5  years  for  trailers  (except  tires). 

(iv)  1  year  for  tires  installed  on 
trailers,  and  2  years  or  24,000  miles  for 
all  other  tires. 

(2)  You  may  offer  an  emission -related 
warranty  more  generous  than  we 
require.  The  emission -related  warranty 
for  the  vehicle  may  not  be  shorter  than 
any  basic  mechanical  warranty  you 
provide  to  that  owner  without  charge  for 
the  vehicle.  Similarly,  the  emission- 
related  warranty  for  any  component 
may  not  be  shorter  than  any  warranty 
you  provide  to  that  owner  without 
charge  for  that  component.  This  means 
that  your  warranty  for  a  given  vehicle 
may  not  treat  emission -relatedand 
nonemission  -  relateddefects  differently 


for  any  component.  The  warranty  period 
begins  when  the  vehicle  is  placed  into 
service. 

(c)  Components  covered.  The 
emission  -  relatedwarranty  covers  tires, 
automatic  tire  inflation  systems,  tire 
pressure  monitoring  systems,  vehicle 
speed  limiters,  idle- red uctionsystems, 
hybrid  system  components,  and  devices 
added  to  the  vehicle  to  improve 
aerodynamic  performance  (not 
including  standard  components  such  as 
hoods  or  mirrors  even  if  they  have  been 
optimized  for  aerodynamics),  to  the 
extent  such  emission -related 
components  are  included  in  your 
application  for  certification.  The 
emission -relatedwarranty  also  covers 
other  added  emission  -  related 
components  to  the  extent  they  are 
included  in  your  application  for 
certification.  The  emission  -  related 
warranty  covers  all  components  whose 
failure  would  increase  a  vehicle’s 
emissions  of  air  conditioning 
refrigerants  (for  vehicles  subject  to  air 
conditioning  leakagestandards),  and  it 
covers  all  components  whose  failure 
would  increase  a  vehicle’s  evaporative 
emissions  (for  vehicles  subject  to 
evaporative  emission  standards).  The 
emission -relatedwarranty  covers  these 
components  even  if  another  company 
produces  the  component.  Your 
emission -relatedwarranty  does  not  need 
to  cover  components  whose  failure 
would  not  increase  a  vehicle’s 
emissions  of  any  regulated  pollutant. 

(d)  Limited  applicability.  You  may 
deny  warranty  claims  under  this  section 
if  the  operator  caused  the  problem 
through  improper  maintenance  or  use, 
as  described  in  40  CFR  1068.1 15.  For 
example,  it  may  be  appropriate  to 
require  the  seals  on  automatic  tire 
inflation  systems  to  be  replaced  during 
the  warranty  period. 

(e)  Owners  manual.  Describe  in  the 
owners  manual  the  emission -related 
warranty  provisions  from  this  section 
that  apply  to  the  vehicle. 

§1037.125  Maintenance  instructions  and 
aliowabie  maintenance. 

Give  the  ultimate  purchaser  of  each 
new  vehicle  written  instructions  for 
properly  maintaining  and  using  the 
vehicle,  including  the  emission  control 
system.  The  maintenance  instructions 
also  apply  to  service  accumulation  on 
any  of  your  emission -datavehicles.  See 
paragraph  (i)  of  this  section  for 
requirements  related  to  tire 
replacement. 

(a)  Critical  emission -related 
maintenance.  Critical  emission -related 
maintenance  includes  any  adjustment, 
cleaning,  repair,  or  replacement  of 
critical  emission  -  relatedcomponents. 


This  may  also  include  additional 
emission -relatedmaintenance  that  you 
determine  is  critical  if  we  approve  it  in 
advance.  You  may  schedule  critical 
emission -relatedmaintenance  on  these 
components  if  you  demonstrate  that  the 
maintenance  is  reasonably  likely  to  be 
done  at  the  recommended  intervals  on 
in-usevehicles.  We  will  accept 
scheduled  maintenance  as  reasonably 
likely  to  occur  if  you  satisfy  any  of  the 
following  conditions; 

(1) You  present  data  showing  that,  if 
a  lack  of  maintenance  increases 
emissions,  it  also  unacceptably  degrades 
the  vehicle’s  performance. 

(2)  You  present  survey  data  showing 
that  at  least  80  percent  of  vehicles  in  the 
field  get  the  maintenance  you  specify  at 
the  recommended  intervals. 

(3)  You  provide  the  maintenance  free 
of  charge  and  clearly  say  so  in  your 
maintenance  instructions. 

(4)  You  otherw  ise  show  us  that  the 
maintenance  is  reasonably  likely  to  be 
done  at  the  recommended  intervals. 

(b)  Recommended  additional 
maintenance.  You  may  recommend  any 
additional  amount  of  maintenance  on 
the  components  listed  in  paragraph  (a) 
of  this  section,  as  long  as  you  state 
clearly  that  these  maintenance  steps  are 
not  necessary  to  keep  the  emission - 
related  warranty  valid.  If  operators  do 
the  maintenance  specified  in  paragraph 
(a)  of  this  section,  but  not  the 
recommended  additional  maintenance, 
this  does  not  allow  you  to  disqualify 
those  vehicles  from  in -usetesting  or 
deny  a  warranty  claim.  Do  not  take 
these  maintenance  steps  during  service 
accumulation  on  your  emission -data 
vehicles. 

(c)  Special  maintenance.  You  may 
specify  more  frequent  maintenance  to 
address  problems  related  to  special 
situations,  such  as  atypical  vehicle 
operation.  You  must  clearly  state  that 
this  additional  maintenance  is 
associated  with  the  special  situation  you 
are  addressing.  We  may  disapprove  your 
maintenance  instructions  if  we 
determine  that  you  have  specified 
special  maintenance  steps  to  address 
vehicle  operation  that  is  not  atypical,  or 
that  the  maintenance  is  unlikely  to 
occur  in  use.  If  we  determine  that 
certain  maintenance  items  do  not 
qualify  as  special  maintenance  under 
this  paragraph  (c),  you  may  identify  this 
as  recommended  additional 
maintenance  under  paragraph  (b)  of  this 
section. 

(d)  Noncritical  emission -related 
maintenance.  Subject  to  the  provisions 
of  this  paragraph  (d),  you  may  schedule 
any  amount  of  emission  -  related 
inspection  or  maintenance  that  is  not 
covered  by  paragraph  (a)  of  this  section 
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(that  is,  maintenance  that  is  neither 
explicitly  identified  as  critical  emission  - 
related  maintenance,  nor  that  we 
approve  as  critical  emission  -  related 
maintenance).  Noncritical  emission  - 
related  maintenance  generally  includes 
maintenance  on  the  components  we 
specify  in  40  CFR  part  1068,  Appendix 
I,  that  is  not  covered  in  paragraph  (a)  of 
this  section.  You  must  state  in  the 
owners  manual  that  these  steps  are  not 
necessary  to  keep  the  emission -related 
warranty  valid.  If  operators  fail  to  do 
this  maintenance,  this  does  not  allow 
you  to  disqualify  those  vehicles  from  in- 
use  testing  or  deny  a  warranty  claim.  Do 
not  take  these  inspection  or 
maintenance  steps  during  service 
accumulation  on  your  emission -data 
vehicles. 

(e)  Maintenance  that  is  not  emission - 
related .  For  maintenance  unrelated  to 
emission  controls,  you  may  schedule 
any  amount  of  inspection  or 
maintenance.  You  may  also  take  these 
inspection  or  maintenance  steps  during 
service  accumulation  on  your  emission - 
data  vehicles,  as  long  as  they  are 
reasonable  and  technologically 
necessary.  You  may  perform  this 
nonemission  -  relatedmaintenance  on 
emission -datavehicles  at  the  least 
frequent  intervals  that  you  recommend 
to  the  ultimate  purchaser  (but  not  the 
intervals  recommended  for  severe 
service). 

(f)  Source  of  parts  and  repairs.  State 
clearly  in  your  written  maintenance 
instructions  that  a  repair  shop  or  person 
of  the  owner's  choosing  may  maintain, 
replace,  or  repair  emission  control 
devices  and  systems.  Your  instructions 
may  not  require  components  or  service 
identified  by  brand,  trade,  or  corporate 
name.  Also,  do  not  directly  or  indirectly 
condition  your  warranty  on  a 
requirement  that  the  vehicle  be  serviced 
by  your  franchised  dealers  or  any  other 
service  establishments  with  which  you 
have  a  commercial  relationship.  You 
may  disregard  the  requirements  in  this 
paragraph  (f)  if  you  do  one  of  two 
things; 

(1 )  Provide  a  component  or  service 
without  charge  under  the  purchase 
agreement. 

(2)  Get  us  to  waive  this  prohibition  in 
the  public’s  interest  by  convincing  us 
the  vehicle  will  work  properly  only 
with  the  identified  component  or 
service. 

(g)  [Reserved] 

(h)  Owners  manual.  Explain  the 
owner’s  responsibility  for  proper 
maintenance  in  the  owners  manual. 

(i)  Tire  maintenance  and 
replacement.  Include  instructions  that 
will  enable  the  owner  to  replace  tires  so 


that  the  vehicle  conforms  to  the  original 
certified  vehicle  configuration. 

§1037.130  Assembly  instructions  for 
secondary  vehicle  manufacturers. 

(a)  if  you  sell  a  certified  incomplete 
vehicle  to  a  secondary  vehicle 
manufacturer,  give  the  secondary 
vehicle  manufacturer  instructions  for 
completing  vehicle  assembly  consistent 
with  the  requirements  of  this  part, 
include  all  information  necessary  to 
ensure  that  the  final  vehicle  assembly 
(including  the  engine  for  vehicles  other 
than  trailers)  will  be  in  its  certified 
configuration. 

(b)  Make  sure  these  instructions  have 
the  following  information: 

(1)  Include  the  heading:  “Emission  - 
related  installation  instructions”. 

(2)  State:  “Failing  to  follow  these 
instructions  when  completing  assembly 
of  a  heavy -dutymotor  vehicle  violates 
federal  law,  subject  to  fines  or  other 
penalties  as  described  in  the  Clean  Air 
Act.” 

(3)  Describe  the  necessary  steps  for 
installing  any  diagnostic  system 
required  under  40  CFR  part  86. 

(4)  Describe  how  your  certification  is 
limited  for  any  type  of  application,  as 
illustrated  in  the  following  examples: 

(i)  if  the  incomplete  vehicle  is  at  or 
below  8,500  pounds  GVWR,  state  that 
the  vehicle’s  certification  is  valid  under 
this  part  1037  only  if  the  final 
configuration  has  a  vehicle  curb  weight 
above  6,000  pounds  or  basic  vehicle 
frontal  area  above  45  square  feet. 

(ii)  If  your  engine  will  be  installed  in 
a  vehicle  that  you  certify  to  meet 
diurnal  emission  standards  using  an 
evaporative  canister,  but  you  do  not 
install  the  fuel  tank,  identify  the 
maximum  permissible  fuel  tank 
capacity. 

(5)  Describe  any  other  instructions  to 
make  sure  the  vehicle  will  operate 
according  to  design  specifications  in 
your  application  for  certification. 

(c)  Provide  instructions  in  writing  or 
in  an  equivalent  format.  You  may 
include  this  information  with  the 
incomplete  vehicle  document  required 
by  DOT.  if  you  do  not  provide  the 
instructions  in  writing,  explain  in  your 
application  for  certification  how  you 
will  ensure  that  each  installer  is 
informed  of  the  installation 
requirements. 

§1037.135  Labeling. 

(a)  Assign  each  vehicle  a  unique 
identification  number  and  permanently 
affix,  engrave,  or  stamp  it  on  the  vehicle 
in  a  legible  way.  The  vehicle 
identification  number  (VI N)  serves  this 
purpose. 

(b)  At  the  time  of  manufacture,  affix 
a  permanent  and  legible  label 


identifying  each  vehicle.  The  label  must 
meet  the  requirements  of  40  CFR 
1068.45. 

(c)  The  label  must — 

(1)  Include  the  heading  “VEHICLE 
EMISSION  CONTROL 
INFORMATION”. 

(2)  Include  your  full  corporate  name 
and  trademark.  You  may  identify 
another  company  and  use  its  trademark 
instead  of  yours  if  you  comply  with  the 
branding  provisions  of  40  CFR  1068.45. 

(3)  include  EPA’s standardized 
designation  for  the  vehicle  family. 

(4)  State  the  regulatory  subcategory 
that  determines  the  applicable  emission 
standards  for  the  vehicle  family  (see 
definition  in  §1037.801). 

(5)  State  the  date  of  manufacture 
[DAY  (optional),  MONTH,  and  YEAR]. 
You  may  omit  this  from  the  label  if  you 
stamp,  engrave,  or  otherwise 
permanently  identify  it  elsewhere  on 
the  vehicle,  in  which  case  you  must  also 
describe  in  your  application  for 
certification  where  you  will  identify  the 
date  on  the  vehicle. 

(6)  Identify  the  emission  control 
system.  Use  terms  and  abbreviationsas 
described  in  Appendix  ill  to  this  part  or 
other  applicable  conventions.  Phase  2 
tractors  and  Phase  2  vocational  vehicles 
may  omit  this  information. 

(7)  Identify  any  requirements  for  fuel 
and  lubricants  that  do  not  involve  fuel  - 
sulfur  levels. 

(8)  State:  “THIS  VEHICLE  COMPLIES 
WITH  U.S.  EPA  REGULATIONS  FOR 
[MODEL  YEAR]  HEAVY-DUTY 
VEHICLES.” 

(9)  If  you  rely  on  another  company  to 
design  and  install  fuel  tanks  in 
incomplete  vehicles  that  use  an 
evaporative  canister  for  controlling 
diurnal  emissions,  include  the  following 
statement:  “THIS  VEHICLE  IS 
DESIGNED  TO  COMPLY  WITH 
EVAPORATIVE  EMISSION 
STANDARDS  WITH  UP  TO  x 
GALLONS  OF  FUEL  TANK 
CAPACITY.”  Complete  this  statement 
by  identifying  the  maximum  specified 
fuel  tank  capacity  associated  with  your 
certification. 

(d)  You  may  add  information  to  the 
emission  control  information  label  as 
follows; 

(1 )  You  may  identify  other  emission 
standards  that  the  vehicle  meets  or  does 
not  meet  (such  as  European  standards). 

(2)  You  may  add  other  information  to 
ensure  that  the  vehicle  will  be  properly 
maintained  and  used. 

(3)  You  may  add  appropriate  features 
to  prevent  counterfeit  labels.  For 
example,  you  may  include  the  vehicle’s 
unique  identification  number  on  the 
label. 
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(e)  You  may  ask  us  to  approve 
modified  labeling  requirements  in  this 
part  1037  if  you  show  that  it  is 
necessary  or  appropriate.  We  will 
approve  your  request  if  your  alternate 
label  is  consistent  with  the  requirements 
of  this  part. 

§1037.140  Classifying  vehicles  and 
determining  vehicle  parameters. 

(a)  Where  applicable,  a  vehicle’s  roof 
height  and  a  trailer’s  length  are 
determined  from  nominal  design 
specifications,  as  provided  in  this 
section.  Specify  design  values  for  roof 
height  and  trailer  length  to  the  nearest 
inch. 

(b)  Base  roof  height  on  fully  inflated 
tires  having  a  static  loaded  radius  equal 
to  the  arithmetic  mean  of  the  largest  and 
smallest  static  loaded  radius  of  tires  you 
offer  or  a  standard  tire  we  approve. 

(c)  Base  trailer  length  on  the  outer 
dimensions  of  the  load -carrying 
structure.  Do  not  include  aerodynamic 
devices  or  H  VAC  units. 

(d)  The  nominal  design  specifications 
must  be  within  the  range  of  the  actual 
values  from  production  vehicles 
considering  normal  production 
variability.  In  the  case  of  roof  height, 
use  the  mean  tire  radius  specified  in 
paragraph  (b)  of  this  section.  If  after 
production  begins  it  is  determined  that 
your  nominal  design  specifications  do 
not  represent  production  vehicles,  we 
may  require  you  to  amend  your 
application  for  certification  under 
§1037.225. 

(e)  If  your  vehicle  is  equipped  with  an 
adjustable  roof  fairing,  measure  the  roof 
height  with  the  fairing  in  its  lowest 
setting. 

(f)  For  any  provisions  in  this  part  that 
depend  on  the  number  of  axles  on  a 
vehicle,  include  lift  axles  or  any  other 
installed  axles  that  can  be  used  to  carry 
the  vehicle’s  weight  while  in  motion. 

(g)  The  standards  and  other 
provisions  of  this  part  apply  to  specific 
vehicle  service  classes  for  tractors  and 
vocational  vehicles  as  follows: 

(1 )  Phase  1  and  Phase  2  tractors  are 
divided  based  on  GVWR  into  Class  7 
tractors  and  Class  8  tractors.  Where 
provisions  apply  to  both  tractors  and 
vocational  vehicles,  Class  7  tractors  are 
considered  "Medium  HDV”  and  Class  8 
tractors  are  considered  "Heavy  HDV”. 

(2)  Phase  1  vocational  vehicles  are 
divided  based  on  GVWR.  "Light  HDV” 
includes  Class  2b  through  Class  5 
vehicles;  “Medium  HDV  includes  Class 
6  and  Class  7  vehicles;  and  "Heavy  HDV 
includes  Class  8  vehicles. 

(3)  Phase  2  vocational  vehicles  with 
spark- ignitionengines  are  divided  based 
on  GVWR.  "Light  HDV”  includes  Class 
2b  through  Class  5  vehicles,  and 


"Medium  HDV  includes  Class  6  through 
Claes  8  vehicles. 

(4)  Phase  2  vocational  vehicles  with 
compression -ignitionengines  are 
divided  as  follows: 

(i)  Class  2b  through  Class  5  vehicles 
are  considered  "Light  HDV”. 

(ii)  Class  6  through  8  vehicles  are 
considered  “Heavy  HDV”  if  the 
installed  engine’s  primary  intended 
service  class  is  heavy  heavy -duty(see  40 
CFR  1036.140).  Ail  other  Class  6 
through  Class  8  vehicles  are  considered 
"Medium  HDV”. 

(5)  In  certain  circumstances,  you  may 
certify  vehicles  to  standards  that  apply 
for  a  different  vehicle  service  class.  For 
example,  see  §§1037.105(g)  and 
1037.106(f).  If  you  optionally  certify 
vehicles  to  different  standards,  those 
vehicles  are  subject  to  all  the  regulatory 
requirements  as  if  the  standards  were 
mandatory. 

(h)  Use  good  engineering  judgment  to 
identify  the  intended  duty  cycle  (Urban, 
Multi -Purpose, or  Regional)  for  each  of 
your  vocational  vehicle  configurations 
based  on  the  expected  use  of  the 
vehicles. 

§1037.150  Interim  provisions. 

The  provisions  in  this  section  apply 
instead  of  other  provisions  in  this  part. 

(a)  Incentives  for  early  introduction. 
The  provisions  of  this  paragraph  (a) 
apply  with  respect  to  tractors  and 
vocational  vehicles  produced  in  model 
years  before  2014.  Manufacturers  may 
voluntarily  certify  in  model  year  2013 
(or  earlier  model  years  for  electric 
vehicles)  to  the  greenhouse  gas 
standards  of  this  part. 

(1)  This  paragraph  (a)(1 )  applies  for 
regulatory  subcategories  subject  to  the 
standards  of  §1 037.1 05  or  §1 037.1 06. 
Except  as  specified  in  paragraph  (a)(3) 
of  this  section,  to  generate  early  credits 
under  this  paragraph  for  any  vehicles 
other  than  electric  vehicles,  you  must 
certify  your  entire  U.S.- directed 
production  volume  within  the 
regulatory  subcategory  to  these 
standards.  Except  as  specified  in 
paragraph  (a)(4)  of  this  section,  if  some 
vehicle  families  within  a  regulatory 
subcategory  are  certified  after  the  start 
of  the  model  year,  you  may  generate 
credits  only  for  production  that  occurs 
after  all  families  are  certified.  For 
example,  if  you  produce  three  vehicle 
families  in  an  averaging  set  and  you 
receive  your  certificates  for  those 
families  on  January  4,  2013,  March  15, 
2013,  and  April  24,  2013,  you  may  not 
generate  credits  for  model  year  2013 
production  in  any  of  the  families  that 
occurs  before  April  24,  2013.  Calculate 
credits  relative  to  the  standard  that 
would  apply  in  model  year  2014  using 


the  equations  in  subpart  H  of  this  part. 
You  may  bank  credits  equal  to  the 
surplus  credits  you  generate  under  this 
paragraph  (a)  multiplied  by  1 .50.  For 
example,  if  you  have  1 .0  Mg  of  surplus 
credits  for  model  year  2013,  you  may 
bank  1.5  Mg  of  credits.  Credit  deficits 
for  an  averaging  set  prior  to  model  year 
2014  do  not  carry  over  to  model  year 
2014.  These  credits  may  be  used  to 
show  compliance  with  the  standards  of 
this  part  for  2014  and  later  model  years. 
We  recommend  that  you  notify  EPA  of 
your  intent  to  use  this  provision  before 
submitting  your  applications. 

(2)  [Reserved] 

(3)  You  may  generate  emission  credits 
for  the  number  of  additional  SmartWay 
designated  tractors  (relative  to  your 
2012  production),  provided  you  do  not 
generate  credits  for  those  vehicles  under 
paragraph  (a)(1 )  of  this  section. 

Calculate  credits  for  each  regulatory 
subcategory  relative  to  the  standard  that 
would  apply  in  model  year  2014  using 
the  equations  in  subpart  H  of  this  part. 
Use  a  production  volume  equal  to  the 
number  of  designated  model  year  2013 
SmartWay  tractors  minus  the  number  of 
designated  model  year  2012  SmartWay 
tractors.  You  may  bank  credits  equal  to 
the  surplus  credits  you  generate  under 
this  paragraph  (a)(3)  multiplied  by  1.50. 
Your  2012  and  2013  model  years  must 
be  equivalent  in  length. 

(4)  This  paragraph  (a)(4)  applies 
where  you  do  not  receive  your  final 
certificate  in  a  regulatory  subcategory 
within  30  days  of  submitting  your  final 
application  for  that  subcategory. 
Calculate  your  credits  for  all  production 
that  occurs  30  days  or  more  after  you 
submit  your  final  application  for  the 
subcategory. 

(b)  Phase  1  coast  down  procedures. 

For  tractors  subject  to  Phase  1  standards 
under  §1037.106,  the  default  method 
for  measuring  drag  area  /CdA)  is  the 
coastdown  procedure  specified  in  40 
CFR  part  1066,  subpart  D.  This  includes 
preparing  the  tractor  and  the  standard 
trailer  with  wheels  meeting 
specifications  of  §1037.528(b)  and 
submitting  information  related  to  your 
coastdown  testing  under  §1 037.528(h). 

(c)  Provisions  for  small 
manufacturers.  Standards  apply  on  a 
delayed  schedule  for  manufacturers 
meeting  the  small  business  criteria 
specified  in  13  CFR  121.201.  Apply  the 
small  business  criteria  for  NAICS  code 
336120  for  vocational  vehicles  and 
tractors  and  336212  for  trailers;  the 
employee  limits  apply  to  the  total 
number  employees  together  for  affiliated 
companies.  Qualifying  small 
manufacturers  are  not  subject  to  the 
greenhouse  gas  standards  of  §§1 037.1 05 
and  1037.106  for  vehicles  with  a  date  of 
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manufacture  before  January  1, 2022, 
Similarly,  qualifying  small 
manufacturers  are  not  subject  to  the 
greenhouse  gas  standards  of  §1037.107 
for  trailers  with  a  date  of  manufacture 
before  January  1, 2019.  In  addition, 
qualifying  small  manufacturers 
producing  vehicles  that  run  on  any  fuel 
other  than  gasoline,  E85,  or  diesel  fuel 
may  delay  complying  with  every  later 
standard  under  this  part  by  one  model 
year.  Qualifying  manufacturers  must 
notify  the  Designated  Compliance 
Officer  each  model  year  before 
introducing  these  excluded  vehicles 
into  U.S.  commerce.  This  notification 
must  include  a  description  of  the 
manufacturer’s  qualification  as  a  small 
business  under  13  CFR  121.201.  You 
must  label  your  excluded  vehicles  with 
the  following  statement;  “THIS 
VEHICLE  IS  EXCLUDED  UNDER 40 
CFR  1037.150(c).’5  Small  manufacturers 
may  certify  their  vehicles  under  this 
part  1037  before  standards  start  to 
apply;  however,  they  may  generate 
emission  credits  only  if  they  certify 
their  entire  U.S.-directedproduction 
volume  within  the  applicable  averaging 
set  for  that  model  year. 

(6)  Air  conditioning  leakage  for 
vocational  vehicles.  The  air 
conditioning  leakage  standard  of 
§1037.115  does  not  apply  for  model 
year  2020  and  earlier  vocational 
vehicles. 

(e)  Delegated  assembly.  The 
delegated -assembly provisions  of 
§1037.621  do  not  apply  before  January 
1,2018. 

(f)  Electric  vehicles.  Tailpipe 
emissions  of  regulated  pollutants  from 
electric  vehicles  (as  defined  in 
§1037.801)  are  deemed  to  be  zero.  No 
emission  testing  is  required  for  electric 
vehicles.  Use  good  engineering 
judgment  to  apply  other  requirements  of 
this  part  to  electric  vehicles. 

(g)  Compliance  date.  Compliance  with 
the  standards  of  this  part  was  optional 
prior  to  January  1 , 2014.  This  means 
that  if  your  2014  model  year  begins 
before  January  1, 2014,  you  may  certify 
for  a  partial  model  year  that  begins  on 
January  1 , 2014  and  ends  on  the  day 
your  model  year  would  normally  end. 
You  must  label  model  year  2014 
vehicles  excluded  under  this  paragraph 
(g)  with  the  following  statement:  “THIS 
VEHICLE  IS  EXCLUDED  UNDER 40 
CFR  1037.150(g).” 

(h)  Off -roadvehicle  exemption.  (1) 
Vocational  vehicles  with  a  date  of 
manufacture  before  January  1, 2021 
automatically  qualify  for  an  exemption 
under  §1037.631  if  the  tires  installed  on 
the  vehicle  have  a  maximum  speed 
rating  at  or  below  55  miles  per  hour. 


(2)  in  unusual  circumstances,  vehicle 
manufacturers  may  ask  us  to  exempt 
vehicles  under  §1037.631  based  on 
other  criteria  that  are  equivalent  to  those 
specified  in  §1037.631  (a);  however,  we 
will  normally  not  grant  relief  in  cases 
where  the  vehicle  manufacturer  has 
credits  or  can  otherwise  comply  with 
applicable  standards.  Request  approval 
for  an  exemption  under  this  paragraph 
(h)  before  you  produce  the  subject 
vehicles.  Send  your  request  with 
supporting  information  to  the 
Designated  Compliance  Officer;  we  will 
coordinate  with  NHTSA  in  making  a 
determination  under  §1037.210.  if  you 
introduce  into  U.S.  commerce  vehicles 
that  depend  on  our  approval  under  this 
paragraph  (h)  before  we  inform  you  of 
our  approval,  those  vehicles  violate  40 
CFR  1068.101(a)(1). 

(i)  Limited  carryover  from  Phase  1  to 
Phase  2.  The  provisions  for  carryover 
data  in  §1037.235(d)  do  not  allow  you 
to  use  aerodynamic  test  results  from 
Phase  1  to  support  a  compliance 
demonstration  for  Phase  2  certification. 

(j)  Limited  prohibition  related  to  early 
model  year  engines.  The  provisions  of 
this  paragraph  (j)  apply  only  for  vehicles 
that  have  a  date  of  manufacture  before 
January  1, 2018.  See  §1037.635  for 
related  provisions  that  apply  in  later 
model  years.  The  prohibition  in 
§1037.601  against  introducing  into  U.S. 
commerce  a  vehicle  containing  an 
engine  not  certified  to  the  standards 
applicable  for  the  calendar  year  of 
installation  does  not  apply  for  vehicles 
using  model  year  2014  or  2015  spark  - 
ignition  engines,  or  any  model  year 
2013  or  earlier  engines. 

(k)  Verifying  drag  areas  from  in-use 
tractors.  This  paragraph  (k)  applies  for 
tractors  instead  of  §1 037.401(b)  through 
model  year  2020.  We  may  measure  the 
drag  area  of  your  vehicles  after  they 
have  been  placed  into  service.  To 
account  for  measurement  variability, 
your  vehicle  is  deemed  to  conform  to 
the  regulations  of  this  part  with  respect 
to  aerodynamic  performance  if  we 
measure  its  drag  area  to  be  at  or  below 
the  maximum  drag  area  allowed  for  the 
bin  above  the  bin  to  which  you  certified 
(for  example,  Bin  II  if  you  certified  the 
vehicle  to  Bin  III),  unless  we  determine 
that  you  knowingly  produced  the 
vehicle  to  have  a  higher  drag  area  than 
is  allowed  for  the  bin  to  which  it  was 
certified. 

(l)  Optional  sister-vehiclecertification 
under  40  CFR  part  86.  You  may  certify 
certain  complete  or  cab -complete 
vehicles  to  the  GHG  standards  of  40  CFR 
86.1819  instead  of  the  standards  of 
§1037.105  as  specified  in  40  CFR 
86.1819-140). 


(m)  Loose  engine  sales.  Manufacturers 
may  certify  certain  spark -ignition 
engines  along  with  chassis- certified 
heavy -dutyvehicles  where  they  are 
identical  to  engines  used  in  those 
vehicles  as  described  in  40  CFR 
86.1819-14(k)(8).  Vehicles  in  which 
those  engines  are  installed  are  subject  to 
standards  under  this  part  as  specified  in 
§1037.105. 

(n)  Transition  to  engine- based  model 
years.  The  following  provisions  apply 
for  production  and  ABT  reports  during 
the  transition  to  engine -based  model 
year  determinations  for  tractors  and 
vocational  vehicles  in  2020  and  2021: 

(1)  if  you  install  model  year  2020  or 
earlier  engines  in  your  vehicles  in 
calendar  year  2020,  include  all  those 
Phase  1  vehicles  in  your  production  and 
ABT  reports  related  to  model  year  2020 
compliance,  although  we  may  require 
you  identify  these  separately  from 
vehicles  produced  in  calendar  year 
2019. 

(2)  If  you  install  model  year  2020 
engines  in  your  vehicles  in  calendar 
year  2021 ,  submit  production  and  ABT 
reports  for  those  Phase  1  vehicles 
separate  from  the  reports  you  submit  for 
Phase  2  vehicles  with  model  year  2021 
engines. 

(o)  interim  useful  life  for  light  heavy- 
duty  vocational  vehicles.  Class  2b 
through  Class  5  vocational  vehicles 
certified  to  Phase  1  standards  are  subject 
to  a  useful  life  of  1 10,000  miles  or  10 
years,  whichever  comes  first,  instead  of 
the  useful  life  specified  in  §1037.105. 
For  emission  credits  generated  from 
these  Phase  1  vehicles,  multiply  any 
banked  credits  that  you  carry  forward  to 
demonstrate  compliance  with  Phase  2 
standards  by  1 .36. 

(p)  Credit  multiplier  for  advanced 
technology.  If  you  generate  credits  from 
Phase  1  vehicles  certified  with 
advanced  technology,  you  may  multiply 
these  credits  by  1 .50,  except  that  you 
may  not  apply  this  multiplier  in 
addition  to  the  eariy-creditmultiplier  of 
paragraph  (a)  of  this  section.  If  you 
generate  credits  from  model  year  2027 
and  earlier  Phase  2  vehicles  certified 
with  advanced  technology,  you  may 
multiply  these  credits  by  3.5  for  plug-in 
hybrid  electric  vehicles,  4.5  for  electric 
vehicles,  and  5.5  for  fuel  cell  vehicles. 

(q)  Vehicle  families  for  advanced  and 
off-cycletechnologies.  Apply  the 
following  provisions  for  grouping 
vehicles  into  families  if  you  use  off- 
cycle  technologies  under  §1037.610  or 
advanced  technologies  under 
§1037.615: 

(1)  For  vocational  vehicles  and 
tractors  subject  to  Phase  1  standards, 
create  separate  vehicle  families  for 
vehicles  that  contain  advanced  or  off- 
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cycle  technologies;  group  those  vehicles 
together  in  a  vehicle  family  if  they  use 
the  same  advanced  or  off- cycle 
technologies. 

(2)  For  vocational  vehicles  and 
tractors  subject  to  Phase  2  standards, 
create  separate  vehicle  families  if  there 
is  a  credit  multiplier  for  advanced 
technology;  group  those  vehicles 
together  in  a  vehicle  family  if  they  use 
the  same  multiplier. 

(r)  Conversion  to  mid -roof  and  high- 
roof  configurations.  Secondary  vehicle 
manufacturers  that  qualify  as  small 
manufacturers  may  convert  low -and 
mid-rooftractors  to  mid -and  high -roof 
configurations  without  recertification 
for  the  purpose  of  building  a  custom 
sleeper  tractor  or  converting  it  to  run  on 
natural  gas,  as  follows: 

(1)  The  original  low -or  mid -roof 
tractor  must  be  covered  by  a  valid 
certificate  of  conformity. 

(2)  The  modifications  may  not 
increase  the  frontal  area  of  the  tractor 
beyond  the  frontal  area  of  the  equivalent 
mid -or  high-rooftractor  with  the 
corresponding  standard  trailer.  Note 
that  these  dimensions  have  a  tolerance 
of  ±2  inches.  Use  good  engineering 
judgment  to  achieve  aerodynamic 
performance  similar  to  or  better  than  the 
certifying  manufacturer’s  corresponding 
mid -or  high-rooftractor. 

(3)  Add  a  permanent  supplemental 
label  to  the  vehicle  near  the  original 
manufacturer’s  emission  control 
information  label.  On  the  label  identify 
your  full  corporate  name  and  include 
the  following  statement:  “THIS 
VEHICLE  WAS  MODIFIED  AS 
ALLOWED  U  N  DER  40  CFR  1 037. 150.” 

(4)  We  may  require  that  you  submit 
annual  production  reports  as  described 
in  §1037.250. 

(5)  Modifications  made  under  this 
paragraph  (r)  do  not  violate  40  CFR 
1068.101(b)(1). 

(s)  Confirmatory  testing  for  Fait-aero  -  If 
we  conduct  coastdown  testing  to  verify 
your  Fait-aero  value  for  Phase  2  tractors, 
we  will  make  our  determination  using  a 
statistical  analysis  consistent  with  the 
principles  of  SEA  testing  in  §1037.305. 
We  will  calculate  confidence  intervals 
using  the  same  equations  and  will  not 
replace  your  test  results  with  ours  if 
your  result  falls  within  our  confidence 
interval  or  is  greater  than  our  test  result. 

(t)  Glider  kits  and  glider  vehicles.  (1 ) 
Glider  vehicles  conforming  to  the 
requirements  in  this  paragraph  (t)(1 )  are 
exempt  from  the  Phase  1  emission 
standards  of  this  part  1037  prior  to 
January  1, 2021.  Engines  in  such 
vehicles  (including  vehicles  produced 
after  January  1 , 2021 )  remain  subject  to 
the  requirements  of  40  CFR  part  86 
applicable  for  the  engines’  original 


model  year,  but  not  subject  to  the  Phase 
1  or  Phase  2  standards  of  40  CFR  part 
1036  unless  they  were  originally 
manufactured  in  model  year  2014  or 
later. 

(i)  You  are  eligible  for  this  exemption 
if  you  are  a  small  manufacturer  and  you 
sold  one  or  more  glider  vehicles  in  2014 
under  the  provisions  of  §1037.1 50(c). 
You  do  not  qualify  if  you  only  produced 
glider  vehicles  for  your  own  use.  You 
must  notify  us  of  your  plans  to  use  this 
exemption  before  you  introduce  exempt 
vehicles  into  U.S.  commerce.  In  your 
notification,  you  must  identify  your 
annual  U.S. -directed  product  ion  volume 
(and  sales,  if  different)  of  such  vehicles 
for  calendar  years  2010  through  2014. 
Vehicles  you  produce  before  notifying 
us  are  not  exempt  under  this  section. 

(ii)  In  a  given  calendar  year,  you  may 
produce  up  to  300  exempt  vehicles 
under  this  section,  or  up  to  the  highest 
annual  production  volume  you  identify 
in  paragraph  (t)(1)  of  this  section, 
whichever  is  less. 

(iii)  Identify  the  number  of  exempt 
vehicles  you  produced  under  this 
exemption  for  the  preceding  calendar 
year  in  your  annual  report  under 
§1037.250. 

(iv)  include  the  appropriate  statement 
on  the  label  required  under  §1037.135, 
as  follows: 

(A)  For  Phase  1  vehicles,  “THIS 
VEHICLE  AND  ITS  ENGINE  ARE 
EXEMPT  UN  DER  40  CFR 

1037. 150(f)(1).” 

(B)  For  Phase  2  vehicles,  “THE 
ENGINE  IN  THIS  VEHICLE  IS  EXEMPT 
UN  DER  40  CFR  1037.150(f)(1).” 

(v)  if  you  produce  your  glider  vehicle 
by  installing  remanufactured  or 
previously  used  components  in  a  glider 
kit  produced  by  another  manufacturer, 
you  must  provide  the  following  to  the 
glider  kit  manufacturer  prior  to 
obtaining  the  glider  kit: 

(A)  Your  name,  the  name  of  your 
company,  and  contact  information. 

(B)  A  signed  statement  that  you  are  a 
qualifying  small  manufacturer  and  that 
your  production  will  not  exceed  the 
production  limits  of  this  paragraph 
(t)(1 ).  This  statement  is  deemed  to  be  a 
submission  to  EPA,  and  we  may  require 
the  glider  kit  manufacturer  to  provide  a 
copy  to  us  at  any  time. 

(vi)  This  exemption  is  valid  for  a 
given  vehicle  and  engine  only  if  you 
meet  all  the  requirements  and 
conditions  of  this  paragraph  (t)(1 )  that 
apply  with  respect  to  that  vehicle  and 
engine,  introducing  such  a  vehicle  into 
U.S.  commerce  without  meeting  all 
applicable  requirements  and  conditions 
violates  40  CFR  1068.101(a)(1). 

(vii)  Companies  that  are  not  small 
manufacturers  may  sell  uncertified 


incomplete  vehicles  without  engines  to 
small  manufacturers  for  the  purpose  of 
producing  exempt  vehicles  under  this 
paragraph  (t)(1 ),  subject  to  the 
provisions  of  §1037.622.  However,  such 
companies  must  take  reasonable  steps  to 
ensure  that  their  incomplete  vehicles 
will  be  used  in  conformance  with  the 
requirements  of  this  part  1037. 

(2)  Glider  vehicles  produced  using 
engines  certified  to  model  year  2010  or 
later  standards  for  al  I  pol  lutants  are 
subject  to  the  same  provisions  that 
apply  to  vehicles  using  engines  within 
their  useful  life  in  §1037.635. 

(3)  For  calendar  year  2017,  you  may 
produce  a  limited  number  of  glider  kits 
and/or  glider  vehicles  subject  to  the 
requirements  applicable  to  model  year 
2016  glider  vehicles,  instead  of  the 
requirements  of  §1037.635.  The  limit 
applies  to  your  combined  2017 
production  of  glider  kits  and  glider 
vehicles  and  is  equal  to  your  highest 
annual  production  of  glider  kits  and 
glider  vehicles  for  any  year  from  2010 
to  2014.  Any  glider  kits  or  glider 
vehicles  produced  beyond  this  cap  are 
subject  to  the  provisions  of  §1037.635. 
Count  any  glider  kits  and  glider  vehicles 
you  produce  under  paragraph  (t)(1)  of 
this  section  as  part  of  your  production 
with  respect  to  this  paragraph  (t)(3). 

(u)  Streamlined  preliminary  approval 
for  trailer  devices.  Before  January  1, 
2018,  manufacturers  of  aerodynamic 
devices  for  trailers  may  ask  for 
preliminary  EPA  approval  of 
compliance  data  for  their  devices  based 
on  qualifying  for  designation  under  the 
Smart  Way  program  based  on  measured 
CdA  values,  whether  or  not  that  involves 
testing  or  other  methods  specified  in 
§1037.526.  Trailer  manufacturers  may 
certify  based  on  DCdA  values  established 
under  this  paragraph  (u)  through  model 
year  2020.  Manufacturers  must  perform 
testing  as  specified  in  subpart  F  of  this 
part  for  any  vehicles  or  aerodynamic 
devices  not  qualifying  for  approval 
under  this  paragraph  (u). 

(v)  Transitional  allowances  for 
trailers.  Through  model  year  2026, 
trailer  manufacturers  may  calculate  a 
number  of  trailers  that  are  exempt  from 
the  standards  and  certification 
requirements  of  this  part.  Calculate  the 
number  of  exempt  box  vans  in  a  given 
model  year  by  multiplying  your  total 
U.S.-directedproduction  volume  of 
certified  box  vans  by  0.20  and  rounding 
to  the  nearest  whole  number;  however, 
in  no  case  may  the  number  of  exempted 
box  vans  be  greater  than  350  units  in 
any  given  model  year.  Repeat  this 
calculation  to  determine  the  number  of 
non-boxtrailers,  up  to  250  annual  units, 
that  are  exempt  from  standards  and 
certification  requirements.  Perform  the 
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calculation  based  on  your  projected 
production  volumes  in  the  first  year  that 
standards  apply;  in  later  years,  use 
actual  production  volumes  from  the 
preceding  model  year.  Include  these 
calculated  values  and  your  production 
volumes  of  exempt  trailers  in  your 
annual  production  report  under 
§1037.250.  You  must  apply  a  label 
meeting  the  requirements  of  40  CFR 
1068.45(a)  that  identifies  your  corporate 
name  and  states  that  the  trailer  is 
exempt  under  the  provisions  of 
§1037.150.  Unlabeled  trailers  will  be 
considered  in  violation  of  40  CFR 
1068.101(a)(1). 

(w)  Roli-updoors  for  non-aerobox 
vans.  Through  model  year  2023,  box 
vans  may  qualify  for  non-aeroor  partial  - 
aero  standards  under  §1037.107  by 
treating  roll -uprear  doors  as  being 
equivalent  to  rear  lift  gates. 

(x)  Aerodynamic  testing  for  trailers. 
Section  1037.526  generally  requires  you 
to  adjust  DCdA  values  from  alternate  test 
methods  to  be  equivalent  to 
measurements  with  the  primary  test 
method.  This  paragraph  (x)  describes 
approximations  that  we  believe  are 
consistent  with  good  engineering 
judgment;  however,  you  may  not  use 
these  approximations  where  we 
determine  that  clear  and  convincing 
evidence  shows  that  they  would 
significantly  overestimate  actual 
improvements  in  aerodynamic 
performance. 

(1)  You  may  presume  that  CFD 
measurements  at  a  yaw  angle  of  4.5°  are 
equal  to  measurements  made  using  the 
primary  method,  and  you  may  use  them 
without  adjustment. 

(2)  You  may  presume  that  coastdown 
measurements  at  yaw  angles  smaller 
than  ±  4.5°  are  equal  to  measurements 
made  using  the  primary  method,  and 
you  may  use  them  without  adjustment. 
This  applies  equally  for  device 
manufacturers,  but  it  does  not  apply  for 
EPA  testing. 

(3)  You  may  use  testing  or  analytical 
methods  to  adjust  coastdown 
measurements  to  account  for 
aerodynamic  effects  at  a  yaw  angle  of 
±4.5°.  This  applies  for  rear  fairings  and 
other  devices  whose  performance  is 
affected  by  yaw  angle. 

(y)  Transition  to  Phase  2  standards. 
The  following  provisions  allow  for 
enhanced  generation  and  use  of 
emission  credits  from  Phase  1  tractors 
and  vocational  vehicles  for  meeting  the 
Phase  2  standards: 

(1)  For  vocational  Light  HDV  and 
vocational  Medium  HDV,  emission 
credits  you  generate  in  model  years 
2018  through  2021  may  be  used  through 
model  year  2027,  instead  of  being 
limited  to  a  five-yearcredit  life  as 


specified  in  §1 037.740(c).  For  Class  8 
vocational  vehicles  with  medium  heavy- 
duty  engines,  we  will  approve  your 
request  to  generate  these  credits  in  and 
use  these  credits  for  the  Medium  HDV 
averaging  set  if  you  show  that  these 
vehicles  would  qualify  as  Medium  HDV 
under  the  Phase  2  program  as  described 
in  §1 037.140(g)(4). 

(2)  You  may  use  the  off-cycle 
provisions  of  §1037.610  to  apply 
technologies  to  Phase  1  vehicles  as 
follows: 

(i)  You  may  apply  an  improvement 
factor  of  0.988  for  tractors  and 
vocational  vehicles  with  automatic  tire 
inflation  systems  on  all  axles. 

(ii)  For  vocational  vehicles  with 
automatic  engine  shutdown  systems 
that  conform  with  §1037.660,  you  may 
apply  an  improvement  factor  of  0.95. 

(iii)  For  vocational  vehicles  with  stop- 
start  systems  that  conform  with 
§1037.660,  you  may  apply  an 
improvement  factor  of  0.92. 

(iv)  For  vocational  vehicles  with 
neutral  -  idlesystems  conforming  with 
§1037.660,  you  may  apply  an 
improvement  factor  of  0.98.  You  may 
adjust  this  improvement  factor  if  we 
approve  a  partial  reduction  under 

§1 037.660(a)(2);  for  example,  if  your 
design  reduces  fuel  consumption  by  half 
as  much  as  shifting  to  neutral,  you  may 
apply  an  improvement  factor  of  0.99. 

(3)  Small  manufacturers  may  generate 
emission  credits  for  natural  gas -fueled 
vocational  vehicles  as  follows: 

(i)  Small  manufacturers  may  certify 
their  vehicles  instead  of  relying  on  the 
exemption  of  paragraph  (c)  of  this 
section.  The  provisions  of  this  part 
apply  for  such  vehicles,  except  as 
specified  in  this  paragraph  (y)(3). 

(ii)  Use  Phase  1  GEM  to  determine  a 
C02  emission  level  for  your  vehicle, 
then  multiply  this  value  by  the  engine’s 
FCL  for  C02  and  divide  by  the  engine’s 
applicable  C02  emission  standard. 

(z)  Constraints  for  vocational  duty 
cycles.  The  following  provisions  apply 
to  determinations  of  vocational  duty 
cycles  as  described  in  §1037.140: 

(1)  The  Regional  duty  cycle  applies  if 
the  engine  was  certified  based  on  testing 
only  with  the  ramped -modalcycle. 

(2)  The  Regional  duty  cycle  applies 
for  coach  buses  and  motor  homes  you 
certify  under  §1037.105(b). 

(3)  You  may  not  select  the  Urban  duty 
cycle  for  any  vehicle  with  a  manual  or 
single- cl utchautomated  manual 
transmission. 

(4)  Starting  in  model  year  2024,  you 
must  select  the  Regional  duty  cycle  for 
any  vehicle  with  a  manual  transmission. 

(5)  You  may  select  the  Urban  duty 
cycle  for  a  hybrid  vehicle  equipped  with 


regenerative  braking,  unless  it  is 
equipped  with  a  manual  transmission. 

(6)  You  may  select  the  Urban  duty 
cycle  for  any  vehicle  with  a 
hydrokinetic  torque  converter  paired 
with  an  automatic  transmission,  or  a 
continuously  variable  automatic 
transmission,  or  a  dual -clutch 
transmission  with  no  more  than  two 
consecutive  forward  gears  between 
which  it  is  normal  for  both  clutches  to 
be  momentarily  disengaged. 

(aa)  Custom  -chassisstandards.  The 
following  provisions  apply  uniquely  to 
small  manufacturers  under  the  custom - 
chassis  standards  of  §1 037.1 05(h): 

(l)  You  may  use  emission  credits 
generated  under  §1037. 105(d), 
including  banked  or  traded  credits  from 
any  averaging  set.  Such  credits  remain 
subject  to  other  limitations  that  apply 
under  subpart  H  of  this  part. 

(2)  You  may  produce  up  to  200 
drayage  tractors  in  a  given  model  year 
to  the  standards  described  in 
§1037.1 05(h)  for  “other  buses”.  Treat 
these  drayage  tractors  as  being  in  their 
own  averaging  set. 

Subpart  C — Certifying  Vehicle  Families 

§1037.201  Genera!  requirements  for 
obtaining  a  certificate  of  conformity. 

(a)  You  must  send  us  a  separate 
application  for  a  certificate  of 
conformity  for  each  vehicle  family.  A 
certificate  of  conformity  is  valid  from 
the  indicated  effective  date  until  the  end 
of  the  model  year  for  which  it  is  issued. 
You  must  renew  your  certification 
annually  for  any  vehicles  you  continue 
to  produce. 

(b)  The  application  must  contain  all 
the  information  required  by  this  part 
and  must  not  include  false  or 
incomplete  statements  or  information 
(see  §1037.255). 

(c)  We  may  ask  you  to  include  less 
information  than  we  specify  in  this 
subpart,  as  long  as  you  maintain  all  the 
information  required  by  §1037.250. 

(d)  You  must  use  good  engineering 
judgment  for  all  decisions  related  to 
your  application  (see  40  CFR  1068.5). 

(e)  An  authorized  representative  of 
your  company  must  approve  and  sign 
the  application. 

(f)  See  §1037.255  for  provisions 
describing  how  we  will  process  your 
application. 

(g)  We  may  perform  confirmatory 
testing  on  your  vehicles  or  components; 
for  example,  we  may  test  vehicles  to 
verify  drag  areas  or  other  GEM  inputs. 
This  includes  tractors  used  to  determine 
F ait-aero  under  §1 037.525.  We  may 
require  you  to  deliver  your  test  vehicles 
or  components  to  a  facility  we  designate 
for  our  testing.  Alternatively,  you  may 
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choose  to  deliver  another  vehicle  or 
component  that  is  identical  in  all 
material  respects  to  the  test  vehicle  or 
component,  or  a  different  vehicle  or 
component  that  we  determine  can 
appropriately  serve  as  an  emission  -data 
vehicle  for  the  family.  We  may  perform 
confirmatory  testing  on  engines  under 
40  CFR  part  1036  and  may  require  you 
to  apply  modified  fuel  maps  from  that 
testing  for  certification  under  this  part. 

(h)  The  certification  and  testing 
provisions  of  40  CFR  part  86,  subpart  S, 
apply  instead  of  the  provisions  of  this 
subpart  relative  to  the  evaporative  and 
refueling  emission  standards  specified 
in  §1037.103,  except  that  §1037.245 
describes  how  to  demonstrate 
compliance  with  evaporative  emission 
standards.  For  vehicles  that  do  not  use 
an  evaporative  canister  for  controlling 
diurnal  emissions,  you  may  certify  with 
respect  to  exhaust  emissions  and  use  the 
provisions  of  §1 037.622  to  let  a 
different  company  certify  with  respect 
to  evaporative  emissions. 

(i)  Vehicles  and  installed  engines 
must  meet  exhaust,  evaporative,  and 
refueling  emission  standardsand 
certification  requirements  in  40  CFR 
part  86  or  40  CFR  part  1036,  as 
applicable.  Include  the  information 
described  in  40  CFR  part  86,  subpart  S, 
or  40  CFR  1036.205  in  your  application 
for  certification  in  addition  to  what  we 
specify  in  §1037.205  so  we  can  issue  a 
single  certificate  of  conformity  for  all 
the  requirements  that  apply  for  your 
vehicle  and  the  installed  engine. 

§1037.205  What  must  I  include  in  my 
application? 

This  section  specifies  the  information 
that  must  be  in  your  application,  unless 
we  ask  you  to  include  less  information 
under  §1 037.201(c).  We  may  require 
you  to  provide  additional  information  to 
evaluate  your  application.  References  to 
testing  and  emission-datavehicles  refer 
to  testing  vehicles  or  components  to 
measure  any  quantity  that  serves  as  an 
input  value  for  modeling  emission  rates 
under  §1037.515  or  1037.520. 

(a)  Describe  the  vehicle  family’s 
specifications  and  other  basic 
parameters  of  the  vehicle’s  design  and 
emission  controls.  List  the  fuel  type  on 
which  your  vocational  vehicles  and 
tractors  are  designed  to  operate  (for 
example,  ultra- low -sulfuidiesel  fuel). 

(b)  Explain  how  the  emission  control 
system  operates.  As  applicable,  describe 
in  detail  all  system  components  for 
controlling  greenhouse  gas  emissions, 
including  all  auxiliary  emission  control 
devices  (AECDs)  and  all  fuel -system 
components  you  will  install  on  any 
production  vehicle.  Identify  the  part 
number  of  each  component  you 


describe.  For  this  paragraph  (b),  treat  as 
separate  AECDs  any  devices  that 
modulate  or  activate  differently  from 
each  other.  Also  describe  your  modeling 
inputs  as  described  in  §§1037.515  and 
1037.520,  with  the  following  additional 
information  if  it  applies  for  your 
vehicles: 

(1)  Describe  your  design  for  vehicle 
speed  limiters,  consistent  with 
§1037.640. 

(2)  Describe  your  design  for  predictive 
cruise  control. 

(3)  Describe  your  design  for  automatic 
engine  shutdown  systems,  consistent 
with  §1037.660. 

(4)  Describe  your  engineering  analysis 
demonstrating  that  your  air 
conditioning  compressor  qualifies  as  a 
high-efficiencymodel  as  described  in  40 
CFR  86.1 868-1 2(h)(5). 

(5)  Describe  your  design  for  idle- 
reduction  technology,  including  the 
logic  for  engine  shutdown  and  the 
maximum  duration  of  engine  operation 
after  the  onset  of  any  vehicle  conditions 
described  in  §1037.660. 

(6)  If  you  perform  powertrain  testing 
under  §1037.550,  report  both  C02  and 
NOx  emission  levels  corresponding  to 
each  test  run. 

(7)  Describe  the  configuration  and 
basic  design  of  hybrid  systems,  include 
measurements  for  vehicles  with  hybrid 
power  take-offsystems. 

(8)  If  you  install  auxiliary  power  units 
in  tractors  under  §1037.106(g),  identify 
the  family  name  associated  with  the 
engine’s  certification  under  40  CFR  part 
1039.  Starting  in  model  year  2024,  also 
identify  the  family  name  associated 
with  the  auxiliary  power  unit’s 
certification  to  the  standards  of  40  CFR 
1039.699. 

(9)  Describe  how  you  meet  any 
applicable  criteria  in  §1037.631  (a)(1) 
and  (2). 

(c)  For  vehicles  subject  to  air 
conditioning  standards,  include; 

(1 )  The  refrigerant  leakage  rates  (leak 
scores). 

(2)  The  type  of  refrigerant  and  the 
refrigerant  capacity  of  the  air 
conditioning  systems. 

(3)  The  corporate  name  of  the  final 
installer  of  the  air  conditioning  system. 

(d)  Describe  any  vehicles  or 
components  you  selected  for  testing  and 
the  reasons  for  selecting  them. 

(e)  Describe  any  test  equipment  and 
procedures  that  you  used,  including  any 
special  or  alternate  test  procedures  you 
used  (see  §1037.501).  include 
information  describing  the  procedures 
you  used  to  determine  CdA  values  as 
specified  in  §§1037.525  through 
1037.527.  Describe  which  type  of  data 
you  are  using  for  engine  fuel  maps  (see 
40  CFR  1036.510).  If  your  trailer 


certification  relies  on  approved  data 
from  device  manufacturers,  identify  the 
device  and  device  manufacturer. 

(f)  Describe  how  you  operated  any 
emission -datavehicle  before  testing, 
including  the  duty  cycle  and  the 
number  of  vehicle  operating  miles  used 
to  stabilize  emission -related 
performance.  Explain  why  you  selected 
the  method  of  service  accumulation. 
Describe  any  scheduled  maintenance 
you  did. 

(g)  Where  applicable,  list  the 
specifications  of  any  test  fuel  to  show 
that  it  falls  within  the  required  ranges 
we  specify  in  40  CFR  part  1065. 

(h)  Identify  the  vehicle  family’s  useful 
life. 

(i)  Include  the  maintenance 
instructions  and  warranty  statement  you 
will  give  to  the  ultimate  purchaser  of 
each  new  vehicle  (see  §§1037.120  and 
1037.125). 

(j)  Describe  your  emission  control 
information  label  (see  §1037.135). 

(k)  identify  the  emission  standards  or 
FELs  to  which  you  are  certifying 
vehicles  in  the  vehicle  family.  For 
families  containing  multiple 
subfamilies,  this  means  that  you  must 
identify  the  highest  and  lowest  FELs  to 
which  any  of  your  subfamilies  will  be 
certified. 

(l )  Where  applicable,  identify  the 
vehicle  family’s  deterioration  factors 
and  describe  how  you  developed  them. 
Present  any  emission  test  data  you  used 
for  this  (see  §1 037.241(c)). 

(m)  Where  applicable,  state  that  you 
operated  your  emission-datavehicles  as 
described  in  the  application  (including 
the  test  procedures,  test  parameters,  and 
test  fuels)  to  show  you  meet  the 
requirements  of  this  part. 

(n)  [Reserved] 

(o)  Report  calculated  and  modeled 
emission  results  as  follows: 

(1)  For  vocational  vehicles  and 
tractors,  report  modeling  results  for  ten 
configurations.  Include  modeling  inputs 
and  detailed  descriptions  of  how  they 
were  derived.  Unless  we  specify 
otherwise,  include  the  configuration 
with  the  highest  modeling  result,  the 
lowest  modeling  result,  and  the 
configurations  with  the  highest 
projected  sales. 

(2)  For  trailers  that  demonstrate 
compliance  with  g/ton-mileemission 
standards  as  described  in  §1037.515, 
report  the  C02  emission  result  for  the 
configuration  with  the  highest 
calculated  value.  If  your  trailer  family 
generates  or  uses  emission  credits,  also 
report  the  C02  emission  results  for  the 
configuration  with  the  lowest  calculated 
value,  and  for  the  configuration  with  the 
highest  projected  sales. 
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(p)  Where  applicable,  describe  all 
adjustable  operating  parameters  (see 
§1037.115),  including  production 
tolerances.  You  do  not  need  to  include 
parameters  that  do  not  affect  emissions 
covered  by  your  application.  Include  the 
following  in  your  description  of  each 
parameter: 

(1)  The  nominal  or  recommended 
setting. 

(2)  The  intended  physically  adjustable 
range. 

(3)  The  limits  or  stops  used  to 
establish  adjustable  ranges. 

(4)  Information  showing  why  the 
limits,  stops,  or  other  means  of 
inhibiting  adjustment  are  effective  in 
preventing  adjustment  of  parameters  on 
in-usevehicles  to  settings  outside  your 
intended  physically  adjustable  ranges. 

(q)  [Reserved] 

(r)  Unconditionally  certify  that  all  the 
vehicles  in  the  vehicle  family  comply 
with  the  requirements  of  this  part,  other 
referenced  parts  of  the  CFR,  and  the 
Clean  Air  Act. 

(s)  include  good -faithestimates  of 
U.S.-directedproduction  volumes  by 
subfamily.  We  may  require  you  to 
describe  the  basis  of  your  estimates. 

(t)  include  the  information  required 
by  other  subparts  of  this  part.  For 
example,  include  the  information 
required  by  §1037.725  if  you  plan  to 
generate  or  use  emission  credits. 

(u)  Include  other  applicable 
information,  such  as  information 
specified  in  this  part  or  40  CFR  part 
1068  related  to  requests  for  exemptions. 

(v)  Name  an  agent  for  service  located 
in  the  United  States.  Service  on  this 
agent  constitutes  service  on  you  or  any 
of  your  officers  or  employees  for  any 
action  by  EPA  or  otherwise  by  the 
United  States  related  to  the 
requirements  of  this  part. 

§1037.210  Preliminary  approval  before 
certification. 

If  you  send  us  information  before  you 
finish  the  application,  we  may  review  it 
and  make  any  appropriate 
determinations.  Decisions  made  under 
this  section  are  considered  to  be 
preliminary  approval,  subject  to  final 
review  and  approval.  We  will  generally 
not  reverse  a  decision  where  we  have 
given  you  preliminary  approval,  unless 
we  find  new  information  supporting  a 
different  decision.  If  you  request 
preliminary  approval  related  to  the 
upcoming  model  year  or  the  model  year 
after  that,  we  will  make  best-effortsto 
make  the  appropriate  determinations  as 
soon  as  practicable.  We  will  generally 
not  provide  preliminary  approval 
related  to  a  future  model  year  more  than 
two  years  ahead  of  time. 


§1037.211  Preliminary  approval  for 
manufacturers  of  aerodynamic  devices. 

(a)  if  you  design  or  manufacture 
aerodynamic  devices  for  trailers,  you 
may  ask  us  to  provide  preliminary 
approval  for  the  measured  performance 
of  your  devices.  While  decisions  made 
under  this  section  are  considered  to  be 
preliminary  approval,  we  will  not 
reverse  a  decision  where  we  have  given 
you  preliminary  approval,  unless  we 
find  new  information  supporting  a 
different  decision.  For  example,  where 
we  measure  the  performance  of  your 
device  after  giving  you  preliminary 
approval  and  its  measured  performance 
is  less  than  your  data  indicated,  we  may 
rescind  the  preliminary  approval  of 
your  test  results. 

(b)  To  request  this,  you  must  provide 
test  data  for  DCdA  values  as  specified  in 
§1037.150(u)  or  §1037.526.  Trailer 
manufacturers  may  use  approved  DCd/4 
values  as  inputs  under  §1037.515  to 
support  their  application  for 
certification. 

§1037.220  Amending  maintenance 
instructions. 

You  may  amend  your  emission  - 
related  maintenance  instructions  after 
you  submit  your  application  for 
certification  as  long  as  the  amended 
instructions  remain  consistent  with  the 
provisions  of  §1037.125.  You  must  send 
the  Designated  Compliance  Officer  a 
written  request  to  amend  your 
application  for  certification  for  a  vehicle 
family  if  you  want  to  change  the 
emission -relatedmaintenance 
instructions  in  a  way  that  could  affect 
emissions,  in  your  request,  describe  the 
proposed  changes  to  the  maintenance 
instructions.  If  operators  follow  the 
original  maintenance  instructions  rather 
than  the  newly  specified  maintenance, 
this  does  not  allow  you  to  disqualify 
those  vehicles  from  in -usetesting  or 
deny  a  warranty  claim. 

(a)  If  you  are  decreasing  or 
eliminating  any  specified  maintenance, 
you  may  distribute  the  new 
maintenance  instructions  to  your 
customers  30  days  after  we  receive  your 
request,  unless  we  disapprove  your 
request.  This  would  generally  include 
replacing  one  maintenance  step  with 
another.  We  may  approve  a  shorter  time 
or  waive  this  requirement. 

(b)  If  your  requested  change  would 
not  decrease  the  specified  maintenance, 
you  may  distribute  the  new 
maintenance  instructions  any  time  after 
you  send  your  request.  For  example, 
this  paragraph  (b)  would  cover  adding 
instructions  to  increase  the  frequency  of 
filter  changes  for  vehicles  in  severe- duty 
applications. 


(c)  You  need  not  request  approval  if 
you  are  making  only  minor  corrections 
(such  as  correcting  typographical 
mistakes),  clarifying  your  maintenance 
instructions,  or  changing  instructions 
for  maintenance  unrelated  to  emission 
control.  We  may  ask  you  to  send  us 
copies  of  maintenance  instructions 
revised  under  this  paragraph  (c). 

§1037.225  Amending  applications  for 
certification. 

Before  we  issue  you  a  certificate  of 
conformity,  you  may  amend  your 
application  to  include  new  or  modified 
vehicle  configurations,  subject  to  the 
provisions  of  this  section.  After  we  have 
issued  your  certificate  of  conformity, 
you  may  send  us  an  amended 
application  requesting  that  we  include 
new  or  modified  vehicle  configurations 
within  the  scope  of  the  certificate, 
subject  to  the  provisions  of  this  section. 
You  must  amend  your  application  if  any 
changes  occur  with  respect  to  any 
information  that  is  included  or  should 
be  included  in  your  application. 

(a)  You  must  amend  your  application 
before  you  take  any  of  the  following 
actions: 

(1)  Add  any  vehicle  configurations  to 
a  vehicle  family  that  are  not  already 
covered  by  your  application.  For 
example,  if  your  application  identifies 
three  possible  engine  models,  and  you 
plan  to  produce  vehicles  using  an 
additional  engine  model,  then  you  must 
amend  your  application  before 
producing  vehicles  with  the  fourth 
engine  model.  The  added  vehicle 
configurations  must  be  consistent  with 
other  vehicle  configurations  in  the 
vehicle  family  with  respect  to  the 
criteria  listed  in  §1037.230. 

(2)  Change  a  vehicle  configuration 
already  included  in  a  vehicle  family  in 
a  way  that  may  change  any  of  the 
components  you  described  in  your 
application  for  certification,  or  make 
any  other  changes  that  would  make  the 
emissions  inconsistent  with  the 
information  in  your  application.  This 
includes  production  and  design  changes 
that  may  affect  emissions  any  time 
during  the  vehicle’s  lifetime. 

(3)  Modify  an  FEL  for  a  vehicle  family 
as  described  in  paragraph  (f)  of  this 
section. 

(b)  To  amend  your  application  for 
certification,  send  the  relevant 
information  to  the  Designated 
Compliance  Officer. 

(1)  Describe  in  detail  the  addition  or 
change  in  the  vehicle  model  or 
configuration  you  intend  to  make. 

(2)  Include  engineering  evaluations  or 
data  showing  that  the  amended  vehicle 
family  complies  with  all  applicable 
requirements.  You  may  do  this  by 
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showing  that  the  original  emission -data 
vehicle  is  still  appropriate  for  showing 
that  the  amended  family  complies  with 
all  applicable  requirements. 

(3)  if  the  original  emission -data 
vehicle  or  emission  modeling  for  the 
vehicle  family  is  not  appropriate  to 
show  compliance  for  the  new  or 
modified  vehicle  configuration,  include 
new  test  data  or  emission  modeling 
showing  that  the  new  or  modified 
vehicle  configuration  meets  the 
requirements  of  this  part. 

(4)  Include  any  other  information 
needed  to  make  your  application  correct 
and  complete. 

(c)  We  may  ask  for  more  test  data  or 
engineering  evaluations.  You  must  give 
us  these  within  30  days  after  we  request 
them. 

(d)  For  vehicle  families  already 
covered  by  a  certificate  of  conformity, 
we  will  determine  whether  the  existing 
certificate  of  conformity  covers  your 
newly  added  or  modified  vehicle.  You 
may  ask  for  a  hearing  if  we  deny  your 
request  (see  §1037.820). 

(e)  For  vehicle  families  already 
covered  by  a  certificate  of  conformity, 
you  may  start  producing  the  new  or 
modified  vehicle  configuration  any  time 
after  you  send  us  your  amended 
application  and  before  we  make  a 
decision  under  paragraph  (d)  of  this 
section.  However,  if  we  determine  that 
the  affected  vehicles  do  not  meet 
applicable  requirements,  we  will  notify 
you  to  cease  production  of  the  vehicles 
and  may  require  you  to  recall  the 
vehicles  at  no  expense  to  the  owner. 
Choosing  to  produce  vehicles  under  this 
paragraph  (e)  is  deemed  to  be  consent  to 
recall  all  vehicles  that  we  determine  do 
not  meet  applicable  emission  standards 
or  other  requirements  and  to  remedy  the 
nonconformity  at  no  expense  to  the 


owner.  If  you  do  not  provide 
information  required  under  paragraph 
(c)  of  this  section  within  30  days  after 
we  request  it,  you  must  stop  producing 
the  new  or  modified  vehicles. 

(f)  You  may  ask  us  to  approve  a 
change  to  your  FEL  in  certain  cases  after 
the  start  of  production.  The  changed 
FEL  may  not  apply  to  vehicles  you  have 
already  introduced  into  U.S.  commerce, 
except  as  described  in  this  paragraph  (f). 
You  may  ask  us  to  approve  a  change  to 
your  FEL  in  the  following  cases: 

(1 )  You  may  as k  to  raise  your  FEL  for 
your  vehicle  subfamily  at  any  time.  In 
your  request,  you  must  show  that  you 
will  still  be  able  to  meet  the  emission 
standards  as  specified  in  subparts  B  and 
H  of  this  part.  Use  the  appropriate  FELs 
with  corresponding  production  volumes 
to  calculate  emission  credits  for  the 
model  year,  as  described  in  subpart  H  of 
this  part. 

(2)  Where  testing  applies,  you  may 
ask  to  lower  the  FEL  for  your  vehicle 
subfamily  only  if  you  have  test  data 
from  production  vehicles  showing  that 
emissions  are  below  the  proposed  lower 
FEL.  Otherwise,  you  may  ask  to  lower 
your  FEL  for  your  vehicle  subfamily  at 
any  time.  The  lower  FEL  applies  only  to 
vehicles  you  produce  after  we  approve 
the  new  FEL.  Use  the  appropriate  FELs 
with  corresponding  production  volumes 
to  calculate  emission  credits  for  the 
model  year,  as  described  in  subpart  H  of 
this  part. 

(3)  You  may  ask  to  add  an  FEL  for 
your  vehicle  family  at  any  time. 

(g)  You  may  produce  vehicles  as 
described  in  your  amended  application 
for  certification  and  consider  those 
vehicles  to  be  in  a  certified 
configuration  if  we  approve  a  new  or 
modified  vehicle  configuration  during 
the  model  year  under  paragraph  (d)  of 


this  section.  Similarly,  you  may  modify 
in -useveh icles  as  described  in  your 
amended  application  for  certification 
and  consider  those  vehicles  to  be  in  a 
certified  configuration  if  we  approve  a 
new  or  modified  vehicle  configuration 
at  any  time  under  paragraph  (d)  of  this 
section.  Modifying  a  new  or  in-use 
vehicle  to  be  in  a  certified  configuration 
does  not  violate  the  tampering 
prohibition  of  40  CFR  1068.101(b)(1),  as 
long  as  this  does  not  involve  changing 
to  a  certified  configuration  with  a  higher 
family  emission  limit.  See  §1037.621(g) 
for  special  provisions  that  apply  for 
changing  to  a  different  certified 
configuration  in  certain  circumstances. 

§1037.230  Vehicle  families,  sub-families, 
and  configurations. 

(a)  For  purposes  of  certifying  your 
vehicles  to  greenhouse  gas  standards, 
divide  your  product  line  into  families  of 
vehicles  based  on  regulatory 
subcategories  as  specified  in  this 
section.  Subcategories  are  specified 
using  terms  defined  in  §1037.801.  Your 
vehicle  family  is  limited  to  a  single 
model  year. 

(1)  Apply  subcategories  for  vocational 
vehicles  and  vocational  tractors  as 
shown  in  Table  1  of  this  section.  This 
involves  15  separate  subcategories  for 
Phase  2  vehicles  to  account  for  engine 
characteristics,  GVWR,  and  the  selection 
of  duty  cycle  for  vocational  vehicles  as 
specified  in  §1037.510;  vehicles  may 
additionally  fall  into  one  of  the 
subcategories  defined  by  the  custom- 
chassis  standards  in  §1037. 105(h). 
Divide  Phase  1  vehicles  into  three 
GVWR -based  vehicle  service  classes  as 
shown  in  Table  1  of  this  section, 
disregarding  additional  specified 
characteristics.  Table  1  follows: 


Table  1  of  §1037.230— Vocational  Vehicle  Subcategories 


Engine  cycle 

Light  HDV 

Medium  HDV 

Heavy  HDV 

Compression -ignition . 

Urban  . 

Urban  . 

Urban. 

Multi-Purpose . 

Multi-Purpose . 

Multi-Purpose. 

Regional  . 

Regional  . 

Regional. 

Spark -ignition . 

Urban  . 

Urban. 

Multi-Purpose . 

Multi-Purpose. 

Regional  . 

Regional. 

(2)  Apply  subcategories  for  tractors  shown  in  Table  2  of  this  section.  of  the  subcategories  defined  by  the 

(other  than  vocational  tractors)  as  Vehicles  may  additionally  fall  into  one  optional  tractor  standards  in  §1037.670. 

Table  2  of  §1037.230— T  ractor  Subcategories 


Class  7 

Class  8 

Low -roof  tractors . 

Low -roof  day  cabs  . 

Low -roof  sleeper  cabs. 

Mid-rooftractors  . 

Mid-roofday  cabs . 

Mid-roofsleeper  cabs. 

High -roof  tractors  . 

High-roofday  cabs  . 

High -roof sleeper  cabs. 

Heavy -haul  tractors  (starting  with  Phase  2). 
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(3)  Apply  subcategories  for  trailers  as 
shown  in  the  following  table: 


Table  3  of  §1037.230— T railer  Subcategories 


Full -aero  trailers 

Partial -aero  trailers 

Other  trailers 

Long  dry  box  vans  . 

Long  dry  box  vans . 

Non -aero  trailers. 

Short  dry  box  vans  . 

Short  dry  box  vans  . 

Non-boxtrailers. 

Long  refrigerated  box  vans  . 

Long  refrigerated  box  vans.. 

Short  refrigerated  box  vans  . 

Short  refrigerated  box  vans.. 

(b)  if  the  vehicles  in  your  family  are 
being  certified  to  more  than  one  FEL, 
subdivide  your  greenhouse  gas  vehicle 
families  into  subfamilies  that  include 
vehicles  with  identical  FELs.  Note  that 
you  may  add  subfamilies  at  any  time 
during  the  model  year. 

(c)  Group  vehicles  into  configurations 
consistent  with  the  definition  of 
“vehicle  configuration”  in  §1037.801. 
Note  that  vehicles  with  hardware  or 
software  differences  that  are  related  to 
measured  or  modeled  emissions  are 
considered  to  be  different  vehicle 
configurations  even  if  they  have  the 
same  modeling  inputs  and  FEL.  Note 
also,  that  you  are  not  required  to 
separately  identify  all  configurations  for 
certification.  Note  that  you  are  not 
required  to  identify  all  possible 
configurations  for  certification;  also,  you 
are  required  to  include  in  your  end- of  - 
year  report  only  those  configurations 
you  produced. 

(d)  You  may  combine  dissimilar 
vehicles  into  a  single  vehicle  family  in 
special  circumstances  as  follows: 

(1)  For  a  Phase  1  vehicle  model  that 
straddles  a  roof- height, cab  type,  or 
GVWR  division,  you  may  include  all  the 
vehicles  in  the  same  vehicle  family  if 
you  certify  the  vehicle  family  to  the 
more  stringent  standard.  For  roof  height, 
this  means  you  must  certify  to  the  taller 
roof  standards.  For  cab-typeand  GVWR, 
this  means  you  must  certify  to  the 
numerically  lower  standards. 

(2)  For  a  Phase  2  vehicle  model  that 
includes  a  range  of  GVWR  values  that 
straddle  weight  classes,  you  may 
include  all  the  vehicles  in  the  same 
vehicle  family  if  you  certify  the  vehicle 
family  to  the  numerically  lower  C02 
emission  standard  from  the  affected 
service  classes.  Vehicles  that  are 
optionally  certified  to  a  more  stringent 
standard  under  this  paragraph  (d)(2)  are 
subject  to  useful- lifeand  all  other 
provisions  corresponding  to  the  weight 
class  with  the  numerically  lower  C02 
emission  standard.  For  a  Phase  2  tractor 
model  that  includes  a  range  of  roof 
heights  that  straddle  subcategories,  you 
may  include  all  the  vehicles  in  the  same 
vehicle  family  if  you  certify  the  vehicle 


family  to  the  appropriate  subcategory  as 
fol  lows: 

(i)  You  may  certify  mid-rooftractors 
as  high  -rooftractors,  but  you  may  not 
certify  high  -  rooftractors  as  mid  -  roof 
tractors. 

(ii)  For  tractor  families  straddling  the 
low -roof/mid- rood  i  vision,  you  may 
certify  the  family  based  on  the  primary 
roof- heights  long  as  no  more  than  10 
percent  of  the  tractors  are  certified  to 
the  otherwise  inapplicable  subcategory. 
For  example,  if  95  percent  of  the  tractors 
in  the  family  are  less  than  120  inches 
tail,  and  the  other  5  percent  are  122 
inches  tall,  you  may  certify  the  tractors 
as  a  single  family  in  the  low -roof 
subcategory. 

(iii)  Determine  the  appropriate 
aerodynamic  bin  number  based  on  the 
actual  roof  height  if  you  measure  a  CdA 
value.  However,  use  the  GEM  input  for 
the  bin  based  on  the  standards  to  which 
you  certify.  For  example,  of  you  certify 
as  mid  -  rooftractors  some  low  -  roof 
tractors  with  a  measured  CdA  value  of 
4.2  m2,  they  qualify  as  Bin  IV;  and  you 
must  input  into  GEM  the  mid-roofBin 
IV  value  of  5.85  m2. 

(3)  You  may  include  refrigerated  box 
vans  in  a  vehicle  family  with  dry  box 
vans  by  treating  them  all  as  dry  box 
vans  for  demonstrating  compliance  with 
emission  standards.  You  may  include 
certain  other  types  of  trailers  in  a 
vehicle  family  with  a  different  type  of 
trailer,  such  that  the  combined  set  of 
trailers  are  all  subject  to  the  more 
stringent  standards,  as  follows: 

(i)  Standards  for  long  trailers  are  more 
stringent  than  standards  for  short 
trailers. 

(ii)  Standards  for  long  dry  box  vans 
are  more  stringent  than  standards  for 
short  refrigerated  box  vans. 

(iii)  Standards  for  non-aerobox  vans 
are  more  stringent  than  standards  for 
non-boxtrailers. 

(e)  You  may  divide  your  families  into 
more  families  than  specified  in  this 
section. 

(f)  You  may  ask  us  to  allow  you  to 
group  into  the  same  configuration 
vehicles  that  have  very  small  body 
hardware  differences  that  do  not 
significantly  affect  drag  areas. 


§1037.231  Powertrain  families. 

(a)  If  you  choose  to  perform 
powertrain  testing  as  specified  in 
§1037.550,  use  good  engineering 
judgment  to  divide  your  product  line 
into  powertrain  families  that  are 
expected  to  have  similar  fuel 
consumptions  and  C02  emission 
characteristics  throughout  the  useful 
life.  Your  powertrain  family  is  limited 
to  a  single  model  year. 

(b)  Except  as  specified  in  paragraph 

(c)  of  this  section,  group  powertrains  in 
the  same  powertrain  family  if  they  share 
all  the  following  attributes: 

(1)  Engine  family. 

(2)  Shared  vehicle  service  class 
grouping,  as  follows: 

(i)  Light  HDV  or  Medium  HDV. 

(ii)  Heavy  HDV  other  than  heavy- haul 
tractors. 

(iii)  Heavy -haul  tractors. 

(3)  Number  of  clutches. 

(4)  Type  of  clutch  (e.g.,  wet  or  dry). 

(5)  Presence  and  location  of  a  fluid 
coupling  such  as  a  torque  converter. 

(6)  Gear  configuration,  as  follows: 

(i)  Planetary  (e.g.,  simple,  compound, 
meshed  -  planet, stepped  -  planet, multi  - 
stage). 

(ii)  Countershaft  (e.g.,  single,  double, 
triple). 

(iii)  Continuously  variable  (e.g., 
pulley,  magnetic,  toroidal). 

(7)  Number  of  available  forward  gears, 
and  transmission  gear  ratio  for  each 
available  forward  gear,  if  applicable. 

(8)  Transmission  oil  sump 
configuration  (e.g.,  conventional  or  dry). 

(9)  The  power  transfer  configuration 
of  any  hybrid  technology  (e.g.,  series  or 
parallel). 

(10)  The  energy  storage  device  and 
capacity  of  any  hybrid  technology  (e.g., 
10  MJ  hydraulic  accumulator,  10  kW-hr 
Lithium -ionbattery  pack,  10  MJ 
uitracapacitor  bank). 

(1 1 )  The  rated  output  of  any  hybrid 
mechanical  power  technology  (e.g.,  50 
kW  electric  motor). 

(c)  For  powertrains  that  share  all  the 
attributes  described  in  paragraph  (b)  of 
this  section,  divide  them  further  into 
separate  powertrain  families  based  on 
common  calibration  attributes.  Group 
powertrains  in  the  same  powertrain 
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family  to  the  extent  that  powertrain  test 
results  and  corresponding  emission 
levels  are  expected  to  be  similar 
throughout  the  useful  life. 

(d)  You  may  subdivide  a  group  of 
powertrains  with  shared  attributes 
under  paragraph  (b)  of  this  section  into 
different  powertrain  families. 

(e)  In  unusual  circumstances,  you 
may  group  powertrains  into  the  same 
powertrain  family  even  if  they  do  not 
have  shared  attributes  under  in 
paragraph  (b)  of  this  section  if  you  show 
that  their  emission  characteristics 
throughout  the  useful  life  will  be 
similar. 

(f)  If  you  include  the  axle  when 
performing  powertrain  testing  for  the 
family,  you  must  limit  the  family  to 
include  only  those  axles  represented  by 
the  test  results.  You  may  include 
multiple  axle  ratios  in  the  family  if  you 
test  with  the  axle  expected  to  produce 
the  highest  emission  results. 

§1037.232  Axle  and  transmission  families. 

(a)  If  you  choose  to  perform  axle 
testing  as  specified  in  §1037.560  or 
transmission  testing  as  specified  in 
§1037.565,  use  good  engineering 
judgment  to  divide  your  product  line 
into  axle  or  transmission  families  that 
are  expected  to  have  similar  hardware, 
noting  that  efficiencies  can  differ  across 
the  members  of  a  family.  Note  that, 
while  there  is  no  certification  for  axle 
and  transmission  families  under  this 
part,  vehicle  manufacturers  may  rely  on 
axle  and  transmission  test  data  to  certify 
their  vehicles. 

(b)  Except  as  specified  in  paragraph 
(d)  of  this  section,  group  axles  in  the 
same  axle  family  if  they  have  the  same 
number  of  drive  axles  and  the  same  load 
rating. 

(c)  Except  as  specified  in  paragraph 

(d)  of  this  section,  group  transmissions 
in  the  same  transmission  family  if  they 
share  all  the  following  attributes: 

(1 )  Number  and  type  of  clutches  (wet 
or  dry). 

(2)  Presence  and  location  of  a  fluid 
coupling  such  as  a  torque  converter. 

(3)  Gear  configuration,  as  follows: 

(i)  Planetary  (e.g.,  simple,  compound, 
meshed  -  planet, stepped  -  planet, multi  - 
stage). 

(ii)  Countershaft  (e.g.,  single,  double, 
triple). 

(iii)  Continuously  variable  (e.g., 
pulley,  magnetic,  toroidal).  Note  that 
GEM  does  not  accommodate  efficiency 
testing  for  continuously  variable 
transmissions. 

(4)  Transmission  oil  sump 
configuration  (conventional  or  dry). 

(d)  You  may  subdivide  a  group  of 
axles  or  powertrains  with  shared 
attributes  under  paragraph  (b)  or  (c)  of 
this  section  into  different  families. 


§1037.235  Testing  requirements  for 
certification. 

This  section  describes  the  emission 
testing  you  must  perform  to  show 
compliance  with  respect  to  the 
greenhouse  gas  emission  standards  in 
subpart  B  of  this  part,  and  to  determine 
any  input  values  from  §§1037.515  and 
1037.520  that  involve  measured 
quantities. 

(a)  Select  emission -datavehicles  that 
represent  production  vehicles  and 
components  for  the  vehicle  family 
consistent  with  the  specifications  in 
§§1037.205(o),  1037.515,  and  1037.520. 
Where  the  test  results  will  represent 
multiple  vehicles  or  components  with 
different  emission  performance,  use 
good  engineering  judgment  to  select 
worst -caseemission  data  vehicles  or 
components.  In  the  case  of  powertrain 
testing  under  §1037.550,  select  a  test 
engine  and  test  transmission  by 
considering  the  whole  range  of  vehicle 
models  covered  by  the  powertrain 
family  and  the  mix  of  duty  cycles 
specified  in  §1037.510. 

(b)  Test  your  emission -datavehicles 
(i ncl ud ing  em ission  -  datacomponents) 
using  the  procedures  and  equipment 
specified  in  subpart  F  of  this  part. 
Measure  emissions  (or  other  parameters, 
as  applicable)  using  the  specified 
procedures. 

(c)  We  may  perform  confirmatory 
testing  by  measuring  emissions  (or  other 
parameters,  as  applicable)  from  any  of 
your  emission -datavehicles. 

(1 )  We  may  decide  to  do  the  testing 
at  your  plant  or  any  other  facility.  If  we 
do  this,  you  must  deliver  the  vehicle  or 
component  to  a  test  facility  we 
designate.  The  vehicle  or  component 
you  provide  must  be  in  a  configuration 
that  is  suitable  for  testing.  For  example, 
vehicles  must  have  the  tires  you  used 
for  testing,  and  tractors  must  be  set  up 
with  the  trailer  you  used  for  testing.  If 
we  do  the  testing  at  your  plant,  you 
must  schedule  it  as  soon  as  possible  and 
make  available  the  instruments, 
personnel,  and  equipment  we  need  (see 
paragraph  (g)  of  this  section  for 
provisions  that  apply  specifically  for 
testing  a  tractor’s  aerodynamic 
performance). 

(2)  If  we  measure  emissions  (or  other 
parameters,  as  applicable)  from  your 
vehicle  or  component,  the  results  of  that 
testing  become  the  official  emission 
results  for  the  vehicle  or  component. 
Note  that  changing  the  official  emission 
result  does  not  necessarily  require  a 
change  in  the  declared  modeling  input 
value.  Unless  we  later  invalidate  these 
data,  we  may  decide  not  to  consider 
your  data  in  determining  if  your  vehicle 
family  meets  applicable  requirements. 


(3)  Before  we  test  one  of  your  vehicles 
or  components,  we  may  set  its 
adjustable  parameters  to  any  point 
within  the  physically  adjustable  ranges, 
if  applicable. 

(4)  Before  we  test  one  of  your  vehicles 
or  components,  we  may  calibrate  it 
within  normal  production  tolerances  for 
anything  we  do  not  consider  an 
adjustable  parameter.  For  example,  this 
would  apply  for  a  vehicle  parameter 
that  is  subject  to  production  variability 
because  it  is  adjustable  during 
production,  but  is  not  considered  an 
adjustable  parameter  (as  defined  in 
§1037.801)  because  it  is  permanently 
sealed.  For  parameters  that  relate  to  a 
level  of  performance  that  is  itself  subject 
to  a  specified  range  (such  as  maximum 
power  output),  we  will  generally 
perform  any  calibration  under  this 
paragraph  (c)(4)  in  a  way  that  keeps 
performance  within  the  specified  range. 
Note  that  this  paragraph  (c)(4)  does  not 
allow  us  to  test  your  vehicles  in  a 
condition  that  would  be 
unrepresentative  of  production  vehicles. 

(d)  You  may  ask  to  use  carryover  data 
for  a  vehicle  or  component  from  a 
previous  model  year  instead  of  doing 
new  tests  if  the  applicable  emission -data 
vehicle  from  the  previous  model  year 
remains  the  appropriate  emission  -  data 
vehicle  under  paragraph  (b)  of  this 
section. 

(e)  We  may  require  you  to  test  a 
second  vehicle  or  component  of  the 
same  configuration  in  addition  to  the 
vehicle  or  component  tested  under 
paragraph  (a)  of  this  section. 

(f)  If  you  use  an  alternate  test 
procedure  under  40  CFR  1065.10  and 
later  testing  shows  that  such  testing 
does  not  produce  results  that  are 
equivalent  to  the  procedures  specified 
in  subpart  F  of  this  part,  we  may  reject 
data  you  generated  using  the  alternate 
procedure. 

(g)  We  may  perform  testing  to  verify 
your  aerodynamic  drag  area  values 
using  any  method  specified  in  subpart 
F  of  this  part.  The  following  additional 
provisions  apply: 

(1)  We  intend  to  use  the  same 
aerodynamic  test  facility  you  used,  and 
if  you  provide  any  instruments  you 
used,  we  intend  to  use  those 
instruments  to  perform  our  testing. 

(2)  We  may  perform  coastdown 
testing  to  verify  your  tractor  drag  area 
for  any  certified  configuration.  If  you 
use  an  alternate  method  for  determining 
aerodynamic  drag  area  for  tractors,  we 
may  perform  testing  to  verify  Fait-aero  as 
specified  in  subpart  F  of  this  part. 

(3)  We  may  test  trailers  (and  devices 
receiving  preliminary  approval)  using 
the  wind-tunnelmethod  described  in 
§1037.530.  We  may  also  test  using  an 
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alternate  method;  however,  we  will 
determine  how  to  appropriately  correct 
or  correlate  those  results  to  testing  with 
the  wind-tunnelmethod. 

(h)  You  may  ask  us  to  use  analytically 
derived  GEM  inputs  for  untested 
configurations  as  identified  in  subpart  F 
of  this  part  based  on  interpolation  of  all 
relevant  measured  values  for  related 
configurations,  consistent  with  good 
engineering  judgment.  We  may  establish 
specific  approval  criteria  base  on 
prevailing  industry  practice.  If  we  allow 
this,  we  may  test  any  configurations.  We 
may  also  require  you  to  test  any 
configurations  as  part  of  a  selective 
enforcement  audit. 

§1037.241  Demonstrating  compliance  with 
exhaust  emission  standards  for  greenhouse 
gas  pollutants. 

(a)  Compliance  determinations  for 
purposes  of  certification  depend  on 
whether  or  not  you  participate  in  the 
ABT  program  in  subpart  H  of  this  part. 

(1)  If  none  of  your  vehicle  families 
generate  or  use  emission  credits  in  a 
given  model  year,,  each  of  your  vehicle 
families  is  considered  in  compliance 
with  the  C02  emission  standards  in 
§§1037.105  through  1037.107  if  all 
vehicle  configurations  in  the  family 
have  calculated  or  modeled  C02 
emission  rates  from  §1037.515  or 
§1037.520  that  are  at  or  below  the 
applicable  standards.  A  vehicle  family 
is  deemed  not  to  comply  if  any  vehicle 
configuration  in  the  family  has  a 
calculated  or  modeled  C02  emission 
rate  that  is  above  the  applicable 
standard. 

(2)  If  you  generate  or  use  emission 
credits  with  one  or  more  vehicle 
families  in  a  given  model  year,  your 
vehicle  families  within  an  averaging  set 
are  considered  in  compliance  with  the 
C02  emission  standards  in  §§1037.105 
through  1037.107  if  the  sum  of  positive 
and  negative  credits  for  all  vehicle 
configurations  in  those  vehicle  families 
lead  to  a  zero  balance  or  a  positive 
balance  of  credits,  except  as  allowed 
by§1 037.745.  Note  that  the  FEL  is 
considered  to  be  the  applicable 
emission  standard  for  an  individual 
configuration. 

(b)  For  non-boxtrailersand  non -aero 
box  vans,  your  vehicle  family  is 
considered  in  compliance  with  the 
emission  standards  if  all  vehicle 
configurations  in  that  family  meet 
specified  design  standards  and  have 
TRRL  values  at  or  below  the  specified 
standard.  Your  family  is  deemed  not  to 
comply  for  certification  if  any  trailer 
does  not  meet  specified  design 
standardsor  if  any  vehicle  configuration 
in  that  family  has  a  measured  TRRL 
value  above  the  specified  standard. 


(c)  We  may  require  you  to  provide  an 
engineering  analysis  showing  that  the 
performance  of  your  emission  controls 
will  not  deteriorate  during  the  useful 
life  with  proper  maintenance.  If  we 
determine  that  your  emission  controls 
are  likely  to  deteriorate  during  the 
useful  life,  we  may  require  you  to 
develop  and  apply  deterioration  factors 
consistent  with  good  engineering 
judgment.  For  example,  you  may  need 
to  apply  a  deterioration  factor  to  address 
deterioration  of  battery  performance  for 
a  hybrid  electric  vehicle.  Where  the 
highest  useful  life  emissions  occur 
between  the  end  of  useful  life  and  at  the 
low-hourtest  point,  base  deterioration 
factors  for  the  vehicles  on  the  difference 
between  (or  ratio  of)  the  point  at  which 
the  highest  emissions  occur  and  the 
low-hourtest  point. 

§1037.243  Demonstrating  compliance  with 
evaporative  emission  standards. 

(a)  For  purposes  of  certification,  your 
vehicle  family  is  considered  in 
compliance  with  the  evaporative 
emission  standards  in  subpart  B  of  this 
part  if  you  prepare  an  engineering 
analysisshowing  that  your  vehicles  in 
the  family  will  comply  with  applicable 
standards  throughout  the  useful  life, 
and  there  are  no  test  results  from  an 
emission -datavehicle  representing  the 
family  that  exceed  an  emission 
standard. 

(b)  Your  evaporative  emission  family 
is  deemed  not  to  comply  if  your 
engineering  analysis  is  not  adequate  to 
show  that  all  the  vehicles  in  the  family 
will  comply  with  applicable  emission 
standards  throughout  the  useful  life,  or 
if  a  test  result  from  an  emission -data 
vehicle  representing  the  family  exceeds 
an  emission  standard. 

(c)  To  compare  emission  levels  with 
emission  standards,  apply  deterioration 
factors  to  the  measured  emission  levels. 
Establish  an  additive  deterioration 
factor  based  on  an  engineering  analysis 
that  takes  into  account  the  expected 
aging  from  in-usevehicles. 

(d)  Apply  the  deterioration  factor  to 
the  official  emission  result,  as  described 
in  paragraph  (c)  of  this  section,  then 
round  the  adjusted  figure  to  the  same 
number  of  decimal  places  as  the 
emission  standard.  Compare  the 
rounded  emission  levels  to  the  emission 
standard  for  each  emission -datavehicle. 

(e)  Your  analysis  to  demonstrate 
compliance  with  emission  standards 
must  take  into  account  your  design 
strategy  for  vehicles  that  require  testing. 
Specifically,  vehicles  above  14,000 
pounds  GVWR  are  presumed  to  need 
the  same  technologies  that  are  required 
for  heavy -duty  vehicles  at  or  below 
14,000  pounds  GVWR.  Similarly,  your 


analysis  to  establish  a  deterioration 
factor  must  take  into  account  your 
testing  to  establish  deterioration  factors 
for  smaller  vehicles. 

§1037.250  Reporting  and  recordkeeping. 

(a)  Within  90  days  after  the  end  of  the 
model  year,  send  the  Designated 
Compliance  Officer  a  report  including 
the  total  U.S.-directedproduction 
volume  of  vehicles  you  produced  in 
each  vehicle  family  during  the  model 
year  (based  on  information  available  at 
the  time  of  the  report).  Report  by  vehicle 
identification  number  and  vehicle 
configuration  and  identify  the  subfamily 
identifier.  Report  uncertified  vehicles 
sold  to  secondary  vehicle 
manufacturers.  We  may  waive  the 
reporting  requirements  of  this  paragraph 
(a)  for  small  manufacturers. 

(b)  Organize  and  maintain  the 
following  records: 

(1)  A  copy  of  all  applications  and  any 
summary  information  you  send  us. 

(2)  Any  of  the  information  we  specify 
in  §1037.205  that  you  were  not  required 
to  include  in  your  application. 

(3)  A  detailed  history  of  each 
emission -datavehicle  (including 
emission -relatedcomponents),  if 
applicable. 

(4)  Production  figures  for  each  vehicle 
family  divided  by  assembly  plant. 

(5)  Keep  a  list  of  vehicle  identification 
numbers  for  all  the  vehicles  you 
produce  under  each  certificate  of 
conformity.  Also  identify  the 
technologies  that  make  up  the  certified 
configuration  for  each  vehicle  you 
produce. 

(c)  Keep  required  data  from  emission 
tests  and  all  other  information  specified 
in  this  section  for  eight  years  after  we 
issue  your  certificate.  If  you  use  the 
same  emission  data  or  other  information 
for  a  later  model  year,  the  eight -year 
period  restarts  with  each  year  that  you 
continue  to  rely  on  the  information. 

(d)  Store  these  records  in  any  format 
and  on  any  media,  as  long  as  you  can 
promptly  send  us  organized,  written 
records  in  English  if  we  ask  for  them. 
You  must  keep  these  records  readily 
available.  We  may  review  them  at  any 
time. 

(e)  If  you  fail  to  properly  keep  records 
or  to  promptly  send  us  information  as 
required  under  this  part,  we  may  require 
that  you  submit  the  information 
specified  in  this  section  after  each 
calendar  quarter,  and  we  may  require 
that  you  routinely  send  us  information 
that  the  regulation  requires  you  to 
submit  only  if  we  request  it.  If  we  find 
that  you  are  fraudulent  or  grossly 
negligent  or  otherwise  act  in  bad  faith 
regarding  information  reporting  and 
recordkeeping,  we  may  require  that  you 
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send  us  a  detailed  description  of  the 
certified  configuration  for  each  vehicle 
before  you  produce  it. 

§1037.255  What  decisions  may  EPA  make 
regarding  my  certificate  of  conformity? 

(a)  If  we  determine  your  application  is 
complete  and  shows  that  the  vehicle 
family  meets  all  the  requirements  of  this 
part  and  the  Act,  we  will  issue  a 
certificate  of  conformity  for  your  vehicle 
family  for  that  model  year.  We  may 
make  the  approval  subject  to  additional 
conditions. 

(b)  We  may  deny  your  application  for 
certification  if  we  determine  that  your 
vehicle  family  fails  to  comply  with 
emission  standards  or  other 
requirements  of  this  part  or  the  Clean 
Air  Act.  We  will  base  our  decision  on 
all  available  information.  If  we  deny 
your  application,  we  will  explain  why 
in  writing. 

(c)  In  addition,  we  may  deny  your 
application  or  suspend  or  revoke  your 
certificate  if  you  do  any  of  the 
following: 

(1)  Refuse  to  comply  with  any  testing 
or  reporting  requirements. 

(2)  Submit  false  or  incomplete 
information  (paragraph  (e)  of  this 
section  applies  if  this  is  fraudulent). 

This  includes  doing  anything  after 
submission  of  your  application  to 
render  any  of  the  submitted  information 
false  or  incomplete. 

(3)  Render  any  test  data  inaccurate. 

(4)  Deny  us  from  completing 
authorized  activities  (see  40  CFR 
1068.20).  This  includes  a  failure  to 
provide  reasonable  assistance. 

(5)  Produce  vehicles  for  importation 
into  the  United  States  at  a  location 
where  local  law  prohibits  us  from 
carrying  out  authorized  activities. 

(6)  Fail  to  supply  requested 
information  or  amend  your  application 
to  include  all  vehicles  being  produced. 

(7)  Take  any  action  that  otherwise 
circumvents  the  intent  of  the  Act  or  this 
part,  with  respect  to  your  vehicle 
family. 

(d)  We  may  void  the  certificate  of 
conformity  for  a  vehicle  family  if  you 


fail  to  keep  records,  send  reports,  or  give 
us  information  as  required  under  this 
part  or  the  Act.  Note  that  these  are  also 
violations  of  40  CFR  1 068.1 01  (a)(2). 

(e)  We  may  void  your  certificate  if  we 
find  that  you  intentionally  submitted 
false  or  incomplete  information.  This 
includes  rendering  submitted 
information  false  or  incomplete  after 
submission. 

(f)  If  we  deny  your  application  or 
suspend,  revoke,  or  void  your 
certificate,  you  may  ask  for  a  hearing 
(see  §1037.820). 

Subpart  D — Testing  Production 
Vehicles  and  Engines 

§1037.301  Overview  of  measurements 
related  to  GEM  inputs  in  a  selective 
enforcement  audit. 

(a)  We  may  require  you  to  perform 
selective  enforcement  audits  under  40 
CFR  part  1068,  subpart  E,  with  respect 
to  any  GEM  inputs  in  your  application 
for  certification.  Sections  1037.305 
through  1037.315  describe  how  this 
applies  uniquely  in  certain 
circumstances. 

(b)  A  selective  enforcement  audit  for 
this  part  1037  consists  of  performing 
measurements  with  production  vehicles 
relative  to  one  or  more  declared  values 
for  GEM  inputs,  and  using  those 
measured  values  in  place  of  your 
declared  values  to  run  GEM.  Except  as 
specified  in  this  subpart,  the  vehicle  is 
considered  passing  if  the  new  modeled 
emission  result  is  at  or  below  the 
modeled  emission  result  corresponding 
to  the  declared  GEM  inputs.  If  you 
report  an  FEL  for  the  vehicle 
configuration  before  the  audit,  we  will 
instead  consider  the  vehicle  passing  if 
the  new  cycle- weightedemission  result 
matches  or  exceeds  the  efficiency 
improvement  is  at  or  below  the  FEL. 

(c)  We  may  audit  your  production 
components  and  your  records  to 
confirm  that  physical  parameters  are 
correct,  such  as  dimensional  accuracy 
and  material  selection.  We  may  also 
audit  your  records  to  confirm  that  you 
are  properly  documenting  the  certified 
configurations  of  production  vehicles. 


(d)  Selective  enforcement  audit 
provisions  for  fuel  maps  apply  to  engine 
manufacturers  as  specified  in  40  CFR 
1036.301 .  See  §1037.315  for  selective 
enforcement  audit  provisions  applicable 
to  powertrain  fuel  maps. 

(e)  We  may  suspend  or  revoke 
certificates  based  on  the  outcome  of  a 
selective  enforcement  audit  for  any 
appropriate  configurations  within  one 
or  more  vehicle  families. 

(f)  We  may  apply  selective 
enforcement  audit  provisions  with 
respect  to  off- cycletech nolog ies,  with 
any  necessary  modifications,  consistent 
with  good  engineering  judgment. 

§1037.305  Audit  procedures  for  tractors — 
aerodynamic  testing. 

To  perform  a  selective  enforcement 
audit  with  respect  to  drag  area  for 
tractors,  use  the  reference  method 
specified  in  §1037.525;  we  may  instead 
require  you  to  use  the  same  method  you 
used  for  certification.  The  following 
provisions  apply  instead  of  40  CFR 
1068.420  for  a  selective  enforcement 
audit  with  respect  to  drag  area: 

(a)  Determine  whether  or  not  a  tractor 
fai  Is  to  meet  standards  as  fol  lows: 

(1)  We  will  select  a  vehicle 
configuration  for  testing.  Perform  a 
coastdown  measurement  with  the 
vehicle  in  its  production  configuration 
according  to  §1037.528.  Instead  of  the 
process  described  in  §1037.528(h)(12), 
determine  your  test  result  as  described 
in  this  paragraph  (a).  You  must  have  an 
equal  number  of  runs  in  each  direction. 

(2)  Measure  a  yaw  curve  for  your  test 
vehicle  using  your  alternate  method 
according  to  §1 037.525(b)(3).  You  do 
not  need  to  test  at  the  coastdown 
effective.  You  may  use  a  previously 
established  yaw  curve  from  your 
certification  testing  if  it  is  available. 

(3)  Using  this  yaw  curve,  perform  a 
regression  using  values  of  drag  area, 
CdAait,  and  yaw  angle,  yait,  to  determine 
the  air-directioncorrection  coefficients, 
a0,  ai,  a2,  a3,  and  a4,  for  the  following 
equation: 


CAJy')  =  <*0  +  ai  •  Vto  +  a2  ■  +  «3  • 


Eq.  1037.305-1 


(4)  Adjust  the  drag  area  value  from  yaw  angle  of  each  run,  yrun,  to  ±4.5°  to  value,  CdAwa  by  applying  Eq.  1037.305- 

each  coastdown  run,  CiAmn,  from  the  represent  a  wind-averageddrag  area  1  as  follows: 
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Cd^ah,4-5°  +  4*1.1,- 4. 5° 

^''d4alt ,y/run  ^d^alt ,-y/rw 


Eq.  1037.305-2 


(5)  Perform  additional  coastdown 
measurements  until  you  reach  a  pass  or 
fail  decision  under  this  paragraph  (a). 

(6)  Calculate  statistical  values  to 
characterize  cumulative  test  results  at 


least  once  per  day  based  on  an  equal 
number  of  coastdown  runs  in  each 
direction.  Determine  the  wind -averaged 
drag  area  value  for  the  test  Cd/Awa  by 
averaging  all  CdAwa_run  values  for  all 


days  of  testing.  Determine  the  upper  and 
lower  bounds  of  the  drag  area  value, 
CdyAwa-bounded,  expressed  to  two  decimal 
places,  using  a  confidence  interval  as 
follows; 


Q4va-I 


bounded 


:  CdAwa  ± 


1.5cr 

4n 


\ 


+  0.03 


J 


Eq.  1037.305-3 


Where: 

CdA  wa-boundeded  =  the  upper  bound,  CdAwa_Uppei- , 

and  lower  bound,  Cd/Awa-iower ,  of  the  drag 
area  value,  where  Cd/Awa.uppei  is  the  larger 
number. 

CdAwa  =  the  average  of  all  Cd/Awa.ran  values. 

s  =  the  standard  deviation  of  al  I  CdAmn 
values  (see 40  CFR  1 065.602(c)). 

n  =  the  total  number  of  coastdown  runs. 

(7)  Compliance  is  determined  based 
on  the  values  of  CdAwa-upper  and 
Cdv4wa-iower  relative  to  the  adjusted  bin 
boundary.  For  purposes  of  this  section, 
the  upper  limit  of  a  bin  is  expressed  as 
the  specified  value  plus  0.05  to  account 
for  rounding.  For  example,  for  a  bin 
including  values  of  5. 5-5. 9  m2,  being 
above  the  upper  limit  means  exceeding 
5.95.  The  vehicle  reaches  a  pass  or  fail 
decision  relative  to  the  adjusted  bin 
boundary  based  on  one  of  the  following 
criteria; 

(i)  The  vehicle  passes  if  CdAwa-upper  is 
less  than  or  equal  to  the  upper  limit  of 
the  bin  to  which  you  certified  the 
vehicle. 

(ii)  The  vehicle  fails  if  CdAwa.iower  is 
greater  than  the  upper  limit  of  the  bin 
to  which  you  certified  the  vehicle. 

(iii)  The  vehicle  passes  if  you  perform 
100  coastdown  runs  and  Cd/4wa-upper  is 
greater  than  and  CdAwa-i0wer  is  lower 
than  the  upper  limit  of  the  bin  to  which 
you  certified  the  vehicle. 

(iv)  The  vehicle  fails  if  you  choose  to 
stop  testing  before  reaching  a  final 
determination  under  this  paragraph 

(a)(7). 

(b)  If  you  reach  a  pass  decision  on  the 
first  test  vehicle,  the  emission  family 
passes  the  SEA  and  you  may  stop 
testing.  If  you  reach  a  fail  decision  on 
the  first  test  vehicle,  repeat  the  testing 
described  in  paragraph  (a)  of  this 
section  for  two  additional  vehicles  of 


the  same  configuration,  or  of  a  different 
configuration  that  we  specify.  Continue 
testing  two  additional  vehicles  for  each 
failing  vehicle  until  you  reach  a  pass  or 
fail  decision  for  the  family  based  on  one 
of  the  following  criteria; 

(1 )  The  emission  family  passes  if  at 
any  point  more  than  50  percent  of  the 
vehicles  have  reached  a  pass  decision. 

(2)  The  emission  family  fails  if  six 
vehicles  reach  a  fail  decision. 

(3)  The  emission  family  passes  if  you 
test  1 1  vehicles  with  five  or  fewer 
vehicles  reaching  a  fail  decision. 

(4)  The  emission  family  fails  if  you 
choose  to  stop  testing  before  reaching  a 
final  determination  under  this 
paragraph  (b). 

(c)  We  may  suspend  a  certificate  of 
conformity  as  described  in  40  CFR 
1068.430  if  your  emission  family  fails 
an  SEA,  subject  to  the  following 
provisions; 

(1 )  We  may  reinstate  a  suspended 
certificate  if  you  revise  Fait-aero  or  make 
other  changes  to  your  testing 
methodology  to  properly  correlate  your 
testing  to  the  reference  method  specified 
in  §1037.525. 

(2)  We  may  require  you  to  apply  any 
adjustments  and  corrections  determined 
under  paragraph  (c)(1 )  of  this  section  to 
your  other  emission  families  in  any 
future  application  for  certification. 

(d)  If  we  test  some  of  your  vehicles  in 
addition  to  your  testing,  we  may  decide 
not  to  include  your  test  results  as 
official  data  for  those  vehicles  if  there  is 
substantial  disagreement  between  your 
testing  and  our  testing.  We  will  reinstate 
your  data  as  valid  if  you  show  us  that 
we  made  an  error  and  your  data  are 
correct.  If  we  perform  testing,  we  may 
choose  to  stop  testing  after  any  number 
of  tests  and  not  determine  a  failure. 


(e)  If  we  rely  on  our  test  data  instead 
of  yours,  we  will  notify  you  in  writing 
of  our  decision  and  the  reasons  we 
believe  your  facility  is  not  appropriate 
for  doing  the  tests  we  require  under  this 
paragraph  (b).  You  may  request  in 
writing  that  we  consider  your  test 
results  from  the  same  facility  for  future 
testing  if  you  show  us  that  you  have 
made  changes  to  resolve  the  problem. 

(f)  We  may  allow  you  to  perform 
additional  replicate  tests  with  a  given 
vehicle  or  to  test  additional  vehicles, 
consistent  with  good  engineering 
judgment. 

(g)  You  must  assign  the  appropriate 
CdA  bin  for  your  compliance 
demonstration  at  the  end  of  the  model 
year  for  every  configuration  you  tested 
that  failed  under  this  section. 

§1037.310  Audit  procedures  for  trailers. 

(a)  We  may  audit  trailer 
manufacturers  to  ensure  that  trailers  are 
being  produced  to  conform  with  the 
certificate  of  conformity.  If  this  involves 
aerodynamic  measu remen ts,  we  will 
specify  how  to  adapt  the  protocol 
described  in  §1037.305  to  appropriately 
evaluate  trailer  performance. 

(b)  We  may  require  device 
manufacturers  that  obtain  preliminary 
approval  under  §1037.211  to  perform 
aerodynamic  testing  of  production 
samples  of  approved  devices  to  ensure 
that  the  devices  conform  to  the 
approved  configuration. 

§1037.315  Audit  procedures  related  to 
powertrain  testing. 

(a)  For  vehicles  certified  based  on 
powertrain  testing  as  specified  in 
§1037.550,  we  may  apply  the  selective 
enforcement  audit  requirements  to  the 
powertrain.  If  engine  manufacturers 
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perform  the  powertrain  testing  and 
include  those  results  in  their 
certification  under  40  CFR  part  1036, 
they  are  responsible  for  selective 
enforcement  audits  related  to  those 
results.  Otherwise,  the  certificate  holder 
for  the  vehicle  is  responsible  for  the 
selective  enforcement  audit. 

(b)  The  following  provisions  apply  for 
a  selective  enforcement  audit  with 
respect  to  powertrain  testing: 

(1)  A  selective  enforcement  audit  for 
powertrains  would  generally  consist  of 
performing  a  test  with  the  complete 
powertrain  (engine  and  transmission 
together).  We  may  alternatively  allow 
you  to  test  the  engine  on  a  dynamometer 
with  no  installed  transmission  as 
described  in  §1037.551. 

(2)  Recreate  a  set  of  test  results  for 
each  of  three  separate  powertrains. 
Generate  GEM  results  for  each  of  the 
configurations  that  are  defined  as  the 
centers  of  each  group  of  four  points  that 
define  a  boundary  of  cycle  work  and 
average  powertrain  speed  divided  by 
average  vehicle  speed,  for  each  of  the 
three  selected  powertrains.  See  40  CFR 
1036.301  (b)(2)  for  an  example  on  how 
these  points  are  defined.  Each  unique 
map  for  a  given  configuration  with  a 
particular  powertrain  constitutes  a 
separate  test  for  purposes  of  evaluating 
whether  the  vehicle  family  meets  the 
pass -failcri ter ia  under  40  CFR 
1068.420.  The  test  result  for  a  single  test 
run  in  the  audit  is  considered  passing  if 
it  is  at  or  below  the  value  selected  as  an 
input  for  GEM.  Perform  testing  with  the 
same  GEM  configurations  for  additional 
powertrains  as  needed  to  reach  a  pass- 
fail  decision  under  40  CFR  1068.240. 

§1037.320  Audit  procedures  for  axles  and 
transmissions. 

Selective  enforcement  audit 
provisions  apply  for  axles  and 
transmissions  relative  to  the  efficiency 
demonstrations  of  §§1037.560  and 
1037.565  as  follows: 

(a)  A  selective  enforcement  audit  for 
axles  or  transmissions  would  consist  of 
performing  measurements  with  a 
production  axle  or  transmission  to 
determine  mean  power  loss  values  as 
declared  for  GEM  simulations,  and 
running  GEM  over  one  or  more 
applicable  duty  cycles  based  on  those 
measured  values.  The  engine  is 
considered  passing  for  a  given 
configuration  if  the  new  modeled 
emission  result  for  every  applicable 
duty  cycle  is  at  or  below  the  modeled 
emission  result  corresponding  to  the 
declared  GEM  inputs. 

(b)  Run  GEM  for  each  applicable 
vehicle  configuration  identified  in  40 
CFR  1036.540.  For  axle  testing,  this  may 
require  omitting  several  vehicle 


configurations  based  on  selecting  axle 
ratios  that  correspond  to  the  tested  axle. 
The  GEM  result  for  each  vehicle 
configuration  counts  as  a  separate  test 
for  determining  whether  the  family 
passes  or  fails  the  audit.  Select 
additional  production  axles  or 
transmissions  to  perform  additional 
tests  as  needed. 

Subpart  E — In-Use  Testing 

§1037.401  General  provisions. 

(a)  We  may  perform  in -usetesting  of 
any  vehicle  subject  to  the  standards  of 
this  part.  For  example,  we  may  test 
vehicles  to  verify  drag  areas  or  other 
GEM  inputs  as  specified  in  paragraph 
(b)  of  this  section. 

(b)  We  may  measure  the  drag  area  of 
a  vehicle  you  produced  after  it  has  been 
placed  into  service.  We  may  use  any  of 
the  procedures  as  specified  in 
§§1037.525  through  1037.527  for 
measuring  drag  area.  Your  vehicle 
conforms  to  the  regulations  of  this  part 
with  respect  to  aerodynamic 
performance  if  we  measure  its  drag  area 
to  be  at  or  below  the  maximum  drag 
area  allowed  for  the  bin  to  which  that 
configuration  was  certified. 

Subpart  F — Test  and  Modeling 
Procedures 

§1037.501  General  testing  and  modeling 
provisions. 

This  subpart  specifies  how  to  perform 
emission  testing  and  emission  modeling 
required  elsewhere  in  this  part. 

(a)  Except  as  specified  in  subpart  B  of 
this  part,  you  must  demonstrate  that  you 
meet  emission  standards  using  emission 
modeling  as  described  in  §§1037.515 
and  1037.520.  This  modeling  depends 
on  several  measured  values  as  described 
in  this  subpart  F.  You  may  use  fuel- 
mapping  information  from  the  engine 
manufacturer  as  described  in  40  CFR 
1036.535  and  1036.540,  or  you  may  use 
powertrain  testing  as  described  in 
§1037.550. 

(b)  Where  exhaust  emission  testing  is 
required,  use  equipment  and  procedures 
as  described  in  40  CFR  part  1065  and 
part  1066.  Measure  emissions  of  ail  the 
exhaust  constituents  subject  to  emission 
standards  as  specified  in  40  CFR  part 
1065  and  part  1066.  Use  the  applicable 
duty  cycles  specified  in  §1037.510. 

(c)  See  40  CFR  86.101  and  86.181 3  for 
measurement  procedures  that  apply  for 
evaporative  and  refueling  emissions. 

(d)  Use  the  applicable  fuels  specified 
40  CFR  part  1065  to  perform  valid  tests. 

(1 )  For  service  accumulation,  use  the 
test  fuel  or  any  commercially  available 
fuel  that  is  representative  of  the  fuel  that 
in-usevehicles  will  use. 


(2)  For  diesel  -fueledvehicles,  use  the 
appropriate  diesel  fuel  specified  for 
emission  testing.  Unless  we  specify 
otherwise,  the  appropriate  diesel  test 
fuel  is  ultra- lowsulfur  diesel  fuel. 

(3)  For  gasoline- fueledvehicles,  use 
the  gasoline  for  “general  testing”  as 
specified  in  40  CFR  86.1305. 

(e)  You  may  use  special  or  alternate 
procedures  as  specified  in  40  CFR 
1065.10. 

(f)  This  subpart  is  addressed  to  you  as 
a  manufacturer,  but  it  applies  equally  to 
anyone  who  does  testing  for  you,  and  to 
us  when  we  perform  testing  to 
determine  if  your  vehicles  meet 
emission  standards. 

(g)  Apply  this  paragraph  (g)  whenever 
we  specify  the  use  of  standard  trailers. 
Unless  otherwise  specified,  a  tolerance 
of  ±2  inches  applies  for  all  nominal 
trailer  dimensions. 

(1 )  The  standard  trai  ler  for  high  -  roof 
tractors  must  meet  the  following 
criteria: 

(i)  It  is  an  unloaded  two-axledry  van 
53.0  feet  long,  102  inches  wide,  and  162 
inches  high  (measured  from  the  ground 
with  the  trailer  level). 

(ii)  It  has  a  king  pin  located  with  its 
center  36  ±  0.5  inches  from  the  front  of 
the  trailer  and  a  minimized  trailer  gap 
(no  greater  than  45  inches). 

(iii)  it  has  a  simple  orthogonal  shape 
with  smooth  surfaces  and  nominally 
flush  rivets.  Except  as  specified  in 
paragraph  (g)(1  )(v)  of  this  section,  the 
standard  trailer  does  not  include  any 
aerodynamic  features  such  as  side 
fairings,  rear  fairings,  or  gap  reducers.  It 
may  have  a  scuff  band  no  more  than 
0.13  inches  thick. 

(iv)  It  includes  dual  22.5  inch  wheels, 
standard  tandem  axle,  standard 
mudflaps,  and  standard  landing  gear. 
The  centerline  of  the  tandem  axle 
assembly  must  be  145  ±  5  inches  from 
the  rear  of  the  trailer.  The  landing  gear 
must  be  installed  in  a  conventional 
configuration. 

(v)  For  the  Phase  2  standards,  include 
side  skirts  meeting  the  specifications  of 
this  paragraph  (g)(1  )(v).  The  side  skirts 
must  be  mounted  flush  with  both  sides 
of  the  trailer.  The  skirts  must  be  an 
isosceles  trapezoidal  shape.  Each  skirt 
must  have  a  height  of  36  ±  2  inches.  The 
top  edge  of  the  skirt  must  be  straight 
with  a  length  of  341  ±  2  inches.  The 
bottom  edge  of  the  skirt  must  be  straight 
with  a  length  of  268  ±  2  inches  and  have 
a  ground  clearance  of  8  ±  2  inches 
through  that  full  length.  The  sides  of  the 
skirts  must  be  straight.  The  rearmost 
point  of  the  skirts  must  be  mounted  32 
±2  inches  in  front  of  the  centerline  of 
the  trailer  tandem  axle  assembly.  We 
may  approve  your  request  to  use  a  skirt 
with  different  dimensions  if  these 
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specified  values  are  impractical  or 
inappropriate  for  your  test  trailer,  and 
you  propose  alternative  dimensions  that 
provide  an  equivalent  or  comparable 
degree  of  aerodynamic  drag  for  your  test 
configuration. 

(2)  The  standard  trailer  for  mid -roof 
tractors  is  an  empty  two-axletank  trailer 
42  ±  1  feet  long  by  140  inches  high  and 
102  inches  wide. 

(i)  it  has  a  40  ±  1  feet  long  cylindrical 
tank  with  a  7000  ±  7  gallon  capacity, 
smooth  surface,  and  rounded  ends. 

(ii)  The  standard  tank  trailer  does  not 
include  any  aerodynamic  features  such 
as  side  fairings,  but  does  include  a 
centered  20  inch  manhole,  side-centered 
ladder,  and  lengthwise  walkway.  It 
includes  dual  24.5  inch  wheels. 

(3)  The  standard  trailer  for  low -roof 
tractors  is  an  unloaded  two-axleflatbed 
trailer  53  ±  1  feet  long  and  102  inches 
wide. 

(i)  The  deck  height  is  60.0  ±  0.5 
inches  in  the  front  and  55.0  ±  0.5  inches 
in  the  rear.  The  standard  trailer  does  not 
include  any  aerodynamic  features  such 
as  side  fairings. 

(ii)  It  includes  an  air  suspension  and 
dual  22.5  inch  wheels  on  tandem  axles. 

(h)  Use  a  standard  tractor  for 
measuring  aerodynamic  drag  of  trailers. 
Standard  tractors  must  be  certified  at 
Bin  III  (or  more  aerodynamic  if  a  Bin  III 
tractor  is  unavailable)  for  Phase  1  or 
Phase  2  under  §1 037.520(b)(1)  or  (3). 

The  standard  tractor  for  long  trailers  is 
a  Class  8  h igh  -  roofsleeper  cab.  The 
standard  tractor  for  short  trailers  is  a 
Class  7  or  Class  8  high  -  roofday  cab  with 
a  4  x  2  drive-axleconfiguration. 

§1037.510  Duty-cycle  exhaust  testing. 

This  section  applies  for  powertrain 
testing,  cycle -averageengine  fuel 
mapping,  certain  off- cycletesting  under 
§1037.610,  and  the  advanced- 
technology  provisions  of  §1037.615. 

(a)  Measure  emissions  by  testing  the 
vehicle  on  a  chassis  dynamometer  or  the 
powertrain  on  a  powertrain 
dynamometer  with  the  applicable  duty 
cycles.  Each  duty  cycle  consists  of  a 
series  of  speed  commands  over  time — 
variable  speeds  for  the  transient  test  and 
constant  speeds  for  the  highway  cruise 
tests.  None  of  these  cycles  include 
vehicle  starting  or  warmup. 


(1 )  Perform  testing  for  Phase  1 
vehicles  as  follows  to  generate  credits  or 
adjustment  factors  for  off-cycleor 
advanced  technologies: 

(1)  Transient  cycle.  The  transient  cycle 
is  specified  in  Appendix  I  of  this  part. 
Warm  up  the  vehicle.  Start  the  duty 
cycle  within  30  seconds  after 
concluding  the  preconditioning 
procedure.  Start  sampling  emissions  at 
the  start  of  the  duty  cycle. 

(ii)  Cruise  cycle.  For  the  55  mi/hr  and 
65  mi/hr  highway  cruise  cycles,  warm 
up  the  vehicle  at  the  test  speed,  then 
sample  emissions  for  300  seconds  while 
maintaining  vehicle  speed  within  ±1 .0 
mi/hr  of  the  speed  setpoint;  this  speed 
tolerance  applies  instead  of  the 
approach  specified  in  40  CFR 
1066.425(b)(1)  and  (2). 

(2)  For  cycle-averageengine  fuel 
mapping  under  40  CFR  1036.540  or 
powertrain  testing  under  §§1037.550  or 
1037.555,  perform  testing  as  described 
in  this  paragraph  (a)(2)  to  generate  GEM 
inputs  for  each  simulated  vehicle 
configuration,  and  for  each  of  the  four 
test  runs  representing  different  idle 
speed  settings.  You  may  perform  any 
number  of  these  test  runs  directly  in 
succession  once  the  engine  or 
powertrain  is  warmed  up.  If  you 
interrupt  the  test  sequence  with  a  break 
of  up  to  30  minutes,  such  as  to  perform 
analyzer  calibration,  repeat  operation 
over  the  previous  duty  cycle  to 
precondition  the  vehicle  before 
restarting  the  test  sequence.  Perform 
testing  as  follows: 

(i)  Transient  cycle.  The  transient  cycle 
is  specified  in  Appendix  I  of  this  part. 
Initially  warm  up  the  engine  or 
powertrain  by  operating  over  one 
transient  cycle.  Within  60  seconds  after 
concluding  the  warm  up  cycle,  start 
emission  sampling  while  the  vehicle 
operates  over  the  duty  cycle. 

(ii)  Highway  cruise  cycle.  The  grade 
portion  of  the  route  corresponding  to 
the  55  mi/hr  and  65  mi/hr  highway 
cruise  cycles  is  specified  in  Appendix 
IV  of  this  part.  Initially  warm  up  the 
engine  or  powertrain  by  operating  it 
over  the  duty  cycle.  Within  60  seconds 
after  concluding  the  preconditioning 
cycle,  start  emission  sampling  while  the 
vehicle  operates  over  the  duty  cycle, 
maintaining  vehicle  speed  between 


¥  1 .0  mi/hr  and  3.0  mi/hr  of  the  speed 
setpoint;  this  speed  tolerance  applies 
instead  of  the  approach  specified  in  40 
CFR  1066.425(b)(1)  and  (2). 

(iii)  Drive  idle.  Perform  testing  at  a 
loaded  idle  condition  for  Phase  2 
vocational  vehicles.  Warm  up  the 
powertrain  by  operating  it  at  65  mi/hr 
for  600  seconds.  Within  10  seconds  after 
concluding  the  preconditioning  cycle, 
set  the  engine  to  operate  at  idle  speed 
for  90  seconds,  with  the  brake  applied 
and  the  transmission  in  drive  (or  clutch 
depressed  for  manual  transmission),  and 
sample  emissions  to  determine  mean 
emission  values  (in  g/s)  over  the  last  30 
seconds  of  idling. 

(iv)  Parked  idle.  Perform  testing  at  an 
unloaded  idle  condition  for  Phase  2 
vocational  vehicles.  Warm  up  the 
powertrain  by  operating  it  at  65  mi/hr 
for  600  seconds.  Within  60  seconds  after 
concluding  the  preconditioning  cycle, 
set  the  engine  to  operate  at  idle  speed 
for  600  seconds,  with  the  transmission 
in  park  (or  the  transmission  in  neutral 
with  the  parking  brake  applied  for 
manual  transmissions),  and  sample 
emissions  to  determine  mean  emission 
values  (in  g/s)  over  the  full  600  seconds 
of  idling. 

(3)  Where  applicable,  perform  testing 
on  a  chassis  dynamometer  as  follows: 

(i)  Transient  cycle.  The  transient  cycle 
is  specified  in  Appendix  1  of  this  part. 
Warm  up  the  vehicle  by  operating  over 
one  transient  cycle.  Within  60  seconds 
after  concluding  the  warm  up  cycle, 
start  emission  sampling  and  operate  the 
vehicle  over  the  duty  cycle. 

(ii)  Highway  cruise  cycle.  The  grade 
portion  of  the  route  corresponding  to 
the  55  mi/hr  and  65  mi/hr  highway 
cruise  cycles  is  specified  in  Appendix 
IV  of  this  part.  Warm  up  the  vehicle  by 
operating  it  at  the  appropriate  speed 
setpoint  over  the  duty  cycle.  Within  60 
seconds  after  concluding  the 
preconditioning  cycle,  start  emission 
sampling  and  operate  the  vehicle  over 
the  duty  cycle,  maintaining  vehicle 
speed  within  ±1 .0  mi/hr  of  the  speed 
setpoint;  this  speed  tolerance  applies 
instead  of  the  approach  specified  in  40 
CFR  1066.425(b)(1)  and  (2). 

(b)  Calculate  the  official  emission 
result  from  the  following  equation: 
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Eq.  1037.510-1 


Where: 

eco2comP  =  total  composite  mass  of  C02 

emissions  in  g/ton-mile, rounded  to  the 
nearest  whole  number  for  vocational 
vehicles  and  to  the  first  decimal  place  for 
tractors. 

PL  =  the  standard  payload,  in  tons,  as 
specified  in  §1037.705. 

Vmovmg  =  mean  composite  weighted  driven 
vehicle  speed,  excluding  idle  operation, 
as  shown  in  Table  1  of  this  section  for 
Phase  2  vocational  vehicles.  For  other 
vehicles,  let  vm0ymg  =  1. 


W[cydc]  =  weighting  factor  for  the  appropriate 
test  cycle,  as  shown  in  Table  1  of  this 
section. 

m [CyCie]  =  C02  mass  emissions  over  each  test 
cycle  (other  than  idle). 

D[Cyde]  =  the  total  driving  distance  for  the 
indicated  duty  cycle.  Use  2.842  miles  for 
the  transient  cycle,  and  use  13.429  miles 
~  for  both  of  the  highway  cruise  cycles. 
mi Cycie]-idie  =  C02  emission  rate  at  idle. 

Example:  Class  7  vocational  vehicle 
meeting  the  Phase  2  standards  based  on  the 
Regional  duty  cycle. 

PL  =  5.6  tons 


^moving  —  38.41  mi  /hr 

^transient  =  20%  =  0.20 
^drive-idle  —  0%  —  0 

Wparked-idle  =  25%  =  0.25 
Ws5  =  24%  =  0.24 
w6 5  =  56%  =  0.56 
^transient  —  4083  g 
m55  =  13834  g 
m6 5  =  17018  g 
^tiaasieiit  —  2.8449  miles 
D55  =  13.429  miles 
Q65  =  13.429  miles 
Wdiive-idle  —  4188  g/hr 
mpaiked-idie  —  3709  g/hr 


f 


5.6-  41. 93  (1  -0-0.25) 


(1  -  0.0  —  0.25)  * 


0.20-4083  0.24-13834 

+  - 


V 


2.8449 

-4 1 .93  +  0.0-4 1 88  +  0.25  •  3709 


13.429 


0.56-17018  + 
13.429  J 


:  228  g/Ton-mile 


(c)  Weighting  factors  apply  for  each 
type  of  vehicle  and  for  each  duty  cycle 
as  follows: 

(1)GEM  applies  weighting  factors  for 
specific  types  of  tractors  as  shown  in 
Table  1  of  this  section. 


(2)  GEM  applies  weighting  factors  for 
vocational  vehicles  as  shown  in  Table  1 
of  this  section.  Modeling  for  Phase  2 
vocational  vehicles  depends  on 
characterizing  vehicles  by  duty  cycle  to 
apply  proper  weighting  factors  and 
averagespeed  values.  Select  either 


Urban,  Regional,  or  Multi -Pur poseas 
the  most  appropriate  duty  cycle  for 
modeling  emission  results  with  each 
vehicle  configuration,  as  specified  in 
§§1037.140  and  1037.150. 

(3)  Table  1  follows: 


Table  1  of  §1037.510— Weighting  Factors  for  Duty  Cycles 


Day  Cabs  . 

Sleeper  Cabs  . 

Heavy- haultractors . 

Vocational — Regional  . 

Vocational — Multi -Purpose  (2  b-7)  . 

Vocational — Multi -Purpose  (8)  . 

Vocational — Urban  (2b-7)  . 

Vocational — Urban  (8)  . 

Vocational  with  conventional 

powertrain  (Phase  1  only)  . 

Vocational  Hybrid  Vehicles  (Phase  1 
only)  . 


Distance -weighted 

Time -weighted1 

Average 

speed 

during 

non-idle 

cycles 

(mi/hr)2 

Transient 

55  mi/hr 
cruise 
(percent) 

65  mi/hr 
cruise 
(percent) 

Drive  idle 
(percent) 

Parked  idle 
(percent) 

Non-idle 

(percent) 

19 

17 

64 

5 

9 

86 

19 

17 

64 

20 

24 

56 

0 

25 

75 

38.41 

54 

29 

17 

17 

25 

58 

23.18 

54 

23 

23 

17 

25 

58 

23.27 

92 

8 

0 

15 

25 

60 

16.25 

90 

10 

0 

15 

25 

60 

16.51 

42 

21 

37 

75 

9 

16 

1  Note  that  these  drive  idle  and  non -idle  weighting  factors  do  not  reflect  additional  drive  idle  that  occurs  during  the  transient  cycle.  The  tran¬ 
sient  cycle  does  not  include  any  parked  idle. 

2  These  values  apply  even  for  vehicles  not  following  the  specified  speed  traces. 


(d)  For  transient  testing,  compare 
actual  second- by -secon d/eh icle speed 


with  the  speed  specified  in  the  test 
cycle  and  ensure  any  differences  are 


consistent  with  the  criteria  as  specified 
in  40  CFR  1066.425.  If  the  speeds  do  not 
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conform  to  these  criteria,  the  test  is  not 
valid  and  must  be  repeated. 

(e)  Run  test  cycles  as  specified  in  40 
CFR  part  1066.  For  testing  vehicles 
equipped  with  cruise  control  over  the 
highway  cruise  cycles,  use  the  vehicle’s 
cruise  control  to  control  the  vehicle 
speed.  For  vehicles  equipped  with 
adjustable  vehicle  speed  limiters,  test 
the  vehicle  with  the  vehicle  speed 
limiter  at  its  highest  setting. 

(f)  For  Phase  1 ,  test  the  vehicle  using 
its  adjusted  loaded  vehicle  weight, 


unless  we  determine  this  would  be 
unrepresentative  of  in-useoperation  as 
specified  in  40  CFR  1065.10(c)(1). 

(g)  For  hybrid  vehicles,  correct  for  the 
net  energy  change  of  the  energy  storage 
device  as  described  in  40  CFR  1066.501. 

§1037.515  Determining  C02  emissions  to 
show  compliance  for  trailers. 

This  section  describes  a  compliance 
approach  for  trailers  that  is  consistent 
with  the  modeling  for  vocational 
vehicles  and  tractors  described  in 


§1037.520,  but  is  simplified  consistent 
with  the  smaller  number  of  trailer 
parameters  that  affect  C02  emissions. 
Note  that  the  calculated  C02  emission 
rate,  eCo2,  is  equivalent  to  the  value  that 
would  result  from  running  GEM  with 
the  same  input  values. 

(a)  Compliance  equation.  Calculate 
C02  emissions  for  demonstrating 
compliance  with  emission  standards  for 
each  trailer  configuration. 

(1)  Use  the  following  equation: 


eC02  =  (C,  +  C2  ■  TRRL  +  C3  •  A CdA  +  C4  •  WR)  •  C5 


Eq.  1037.515-1 


TRRL  =  tire  rolling  resistance  level  as 

specified  in  paragraph  (b)  of  this  section. 

DCdA  =  the  DC&A  value  for  the  trailer  as 

specified  in  paragraph  (c)  of  this  section. 

WR  =  weight  reduction  as  specified  in 
paragraph  (d)  or  (e)  of  this  section. 


Table  1  of  §1037.515— Regression  Coefficients  for  Calculating  C02  Emissions 


Trailer  category 

Ci 

C2 

c3 

c4 

Long  dry  box  van  . 

76.1 

1.67 

¥5.82 

¥0.00103 

Long  refrigerated  box  van  . 

77.4 

1.75 

¥5.78 

¥0.00103 

Short  dry  box  van  . 

117.8 

1.78 

¥9.48 

¥  0.00258 

Short  refrigerated  box  van  . 

121.1 

1.88 

¥9.36 

¥  0.00264 

Where: 

Q  =  constant  val  ues  for  calcu lati  ng  C02 
emissions  from  this  regression  equation 
derived  from  GEM,  as  shown  in  Table  1 

nf  th  is  ssriinn  !  pf  =  0  Q88  fnr  trai  Iprs 


that  have  automatic  tire  inflation  systems 
with  all  wheels,  and  let  C5  =  0.990  for 
trailers  that  have  tire  pressure 
monitoring  systems  with  all  wheels  (or  a 
mix  of  the  two  systems);  otherwise,  let  C5 


(2)  The  following  is  an  example  for 
calculating  the  mass  of  C02  emissions, 
©co2,  from  a  long  dry  box  van  that  has 
a  tire  pressure  monitoring  system  for  all 
wheels,  an  aluminum  suspension 
assembly,  aluminum  floor,  and  is 
designated  as  Bin  IV: 

Ci  =  76.1 
C2  =  1 .67 

TRRL  =  4.6  kg/tonne 
C,  =  -5.82 
D CdA  =  0.7  m2 
C4  =  -0.00103 
WR  =  655  lbs 
C5  =  0.990 

eC0T  =  (76.1  +  1 .67  +  ( ¥  5.82  0.7)  + 
(¥0.00103  -655))  0.990 
eCo2  =  78.24  g/ton-mile 

(b)  Tire  rolling  resistance.  Use  the 
procedure  specified  in  §1037. 520(c)  to 


Table  2  of  §1037.515— Bin  Determinations  for  Trailers  Based  on  Aerodynamic  Test  Results 

[DCdA  in  m2] 


If  a  trailer’s  measured  DCdA  is  .  .  . 

designate  the  trailer  as  .  .  . 

and  use  the 
following 
value  for 

DCdA 

<0.09  . 

Bin  1  . 

0.0 

0.10-0.39  . 

Bin  II  . 

0.1 

0.40-0.69  . 

Bin  III  . 

0.4 

0.70-0.99  . 

Bin  IV  . 

0.7 

determine  the  tire  roiling  resistance 
level  for  your  tires.  Note  that  you  may 
base  tire  rolling  resistance  levels  on 
measurements  performed  by  tire 
manufacturers,  as  long  as  those 
measurements  meet  this  part’s 
specifications. 

(c)  Drag  area.  You  may  use  DCdA 
values  approved  under  §1037.21 1  for 
device  manufacturers  if  your  trailers  are 
properly  equipped  with  those  devices. 
Determine  DCdA  values  for  other  trailers 
based  on  testing.  Measure  CdA  and 
determine  DCdA  values  as  described  in 
§1037.526(a).  You  may  useDCdA  values 
from  one  trailer  configuration  to 
represent  any  number  of  additional 
trailers  based  on  worst -casetesting.  This 
means  that  you  may  apply  DCdA  values 
from  your  measurements  to  any  trailer 


models  of  the  same  category  with  drag 
area  at  or  below  that  of  the  tested 
configuration.  For  trailers  in  the  short 
dry  box  vans  and  short  refrigerated  box 
vans  that  are  not  28  feet  long,  apply  the 
DCdA  value  established  for  a  comparable 
28-foottrailer  model;  you  may  use  the 
same  devices  designed  for  28 -foot 
trailers  or  you  may  adapt  those  devices 
as  appropriate  for  the  different  trailer 
length,  consistent  with  good  engineering 
judgment.  For  example,  48-foottrailers 
may  use  longer  side  skirts  than  the 
skirts  that  were  tested  with  a  28 -foot 
trailer.  Trailer  and  device  manufacturers 
may  seek  preliminary  approval  for  these 
adaptations.  Determine  bin  levels  based 
on  DCdA  test  results  as  described  in  the 
following  table: 
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Table  2  of  §1037.515— Bin  Determinations  for  Trailers  Based  on  Aerodynamic  Test  Results— Continued 

[DCdA  in  m2] 


and  use  the 

if  a  trailer’s  measured  DCdA  is  .  .  . 

designate  the  trailer  as  .  .  . 

following 
value  for 

DCdA 

1.00-1.39  . 

Bin  V  . 

1.0 

1.40-1.79  . 

Bin  V!  . 

1.4 

>1.80  . 

Bin  VII  . 

1.8 

(d)  Weight  reduction.  Determine  (1 )  Determine  weight  reduction  for  (2)  Apply  weight  reductions  for  other 

weight  reduction  for  a  trailer  using  lightweight  materials  for  wheels  components  made  with  light-weight 

configuration  by  summing  all  applicable  as  described  in  §1037. 520(e).  materialsasshown  in  the  following 

values,  as  follows:  table: 

Table  3  of  §1037.515— Weight  Reductions  for  Trailers 

[pounds] 


Component 

Material 

Weight 

reduction 

(pounds) 

Structure  for  Suspension  Assembly1  . 

Aluminum  . 

280 

Hub  and  Drum  (per  axle)  . 

Aluminum  . 

80 

Floor2  . 

Aluminum  . 

375 

Floor2  . 

Composite  (wood  and  plastic)  . 

245 

Floor  Crossmembers2  . 

Aluminum  . 

250 

Landing  Gear  . 

Aluminum  . 

50 

Rear  Door  . 

Aluminum  . 

187 

Rear  Door  Surround  . 

Aluminum  . 

150 

Roof  Bows . 

Aluminum  . 

100 

Side  Posts  . 

Aluminum  . 

300 

Slider  Box  . 

Aluminum  . 

150 

Upper  Coupler  Assembly  . 

Aluminum  . 

430 

1  For  tandem -axle  suspension  sub -frames  made  of  aluminum,  apply  a  weight  reduction  of  280  pounds.  Use  good  engineering  judgment  to  esti¬ 
mate  a  weight  reduction  for  using  aluminum  sub -frames with  other  axle  configurations. 

2  Calculate  a  smaller  weight  reduction  for  short  trailers  by  multiplying  the  indicated  values  by  0.528  (28/53). 


(e)  Off -cycle.  You  may  apply  the  off- 
cycle  provisions  of  §1037.610  to  trailers 
as  follows: 

(1)  You  may  account  for  weight 
reduction  based  on  measured  values 
instead  of  using  paragraph  (d)  of  this 
section.  Quantify  the  weight  reduction 
by  measuring  the  weight  of  a  trailer  in 

a  certified  configuration  and  comparing 
it  to  the  weight  of  an  equivalent  trailer 
without  weight  -  red uctiontech nolog  ies. 
This  qualifies  as  A  to  B  testing  under 
§1037.610.  Use  good  engineering 
judgment  to  select  an  equivalent  trailer 
representing  a  baseline  configuration. 
Use  the  calculated  weight  reduction  in 
Eq.  1037.515-1  to  calculate  the  trailer’s 
C02  emission  rate. 

(2)  If  your  off-cycletechnology 
reduces  emissions  in  a  way  that  is 
proportional  to  measured  emissions  as 
described  in  §1037.610(b)(1),  multiply 
the  trailer’s  C02  emission  rate  by  the 
appropriate  improvement  factor. 

(3)  If  your  off-cycletechnology  does 
not  yield  emission  reductions  that  are 
proportional  to  measured  emissions,  as 
described  in  §1037.61 0(b)(2),  calculate 
an  adjusted  C02  emission  rate  for  your 


trailers  by  subtracting  the  appropriate 
off- eye  leered  it. 

(4)  Note  that  these  off-cycle 
provisions  do  not  apply  for  trailers 
subject  to  design  standards. 

§1037.520  Modeling  C02  emissions  to 
show  compliance  for  vocational  vehicles 
and  tractors. 

This  section  describes  how  to  use  the 
Greenhouse  gas  Emissions  Model  (GEM) 
(incorporated  by  reference  in 
§1037.810)  to  show  compliance  with 
theC02  standardsof  §§1037.105  and 
1037.106  for  vocational  vehicles  and 
tractors.  Use  GEM  version  2.0.1  to 
demonstrate  compliance  with  Phase  1 
standards;  use  GEM  Phase  2,  Version  3.0 
to  demonstrate  compliance  with  Phase  2 
standards.  Use  good  engineering 
judgment  when  demonstrating 
compliance  using  GEM.  See  §1037.515 
for  calculation  procedures  for 
demonstrating  compliance  with  trailer 
standards. 

(a)  General  modeling  provisions.  To 
run  GEM,  enter  all  applicable  inputs  as 
specified  by  the  model. 


(1)  GEM  inputs  apply  for  Phase  1 
standards  as  follows: 

(1)  Model  year  and  regulatory 
subcategory  (see  §1037.230). 

(ii)  Coefficient  of  aerodynamic  drag  or 
drag  area,  as  described  in  paragraph  (b) 
of  this  section  (tractors  only). 

(iii)  Steer  and  drive  tire  rolling 
resistance,  as  described  in  paragraph  (c) 
of  this  section. 

(iv)  Vehicle  speed  limit,  as  described 
in  paragraph  (d)  of  this  section  (tractors 
only). 

(v)  Vehicle  weight  reduction,  as 
described  in  paragraph  (e)  of  this 
section  (tractors  only  for  Phase  1 ). 

(vi)  Automatic  engine  shutdown 
systems,  as  described  in  §1037.660 
(only  for  Class  8  sleeper  cabs).  Enter  a 
GEM  input  value  of  5.0  g/ton-mile,or  an 
adjusted  value  as  specified  in 
§1037.660. 

(2)  For  Phase  2  vehicles,  the  GEM 
inputs  described  in  paragraphs  (a)(1)(i) 
through  (v)  of  this  section  continue  to 
apply.  Note  that  the  provisions  related 
to  vehicle  speed  limiters  and  automatic 
engine  shutdown  systems  are  available 
for  vocational  vehicles  in  Phase  2.  The 
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rest  of  this  section  describes  additional 
GEM  inputs  for  demonstrating 
compliance  with  Phase  2  standards. 
Simplified  versions  of  GEM  apply  for 
limited  circumstances  as  follows; 

(i)  You  may  use  default  engine  fuel 
maps  for  glider  kits  as  described  in 
§1037.635. 

(ii)  if  you  certify  vehicles  to  the 
custom -chassisstandards specified  in 
§1037.105(h),  run  GEM  by  identifying 
the  vehicle  type  and  entering  “N  A” 
instead  of  what  would  otherwise  apply 


for,  tire  revolutions  per  mile,  engine 
information,  transmission  information, 
drive  axle  ratio,  axle  efficiency,  and 
aerodynamic  improvement  as  specified 
in  paragraphs  (c)(1),  (f),  (g)(1),  (g)(3),  (i), 
and  (m)  of  this  section,  respectively, 
incorporate  other  GEM  inputs  as 
specified  in  this  section. 

(b)  Coefficient  of  aerodynamic  drag 
and  drag  area  for  tractors .  Determine 
the  appropriate  drag  area,  CdA,  for 
tractors  as  described  in  this  paragraph 


(b).  Use  the  recommended  method  or  an 
alternate  method  to  establish  a  value  for 
CdA  expressed  in  m2  to  one  decimal 
place,  as  specified  in  §1037.525.  Where 
we  allow  you  to  group  multiple 
configurations  together,  measure  CdA  of 
the  worst-caseconfiguration. 

(1)  Except  as  specified  in  paragraph 
(b)(2)  of  this  section,  determine  the 
Phase  1  bin  level  for  your  vehicle  based 
on  measured  C&A  values  as  shown  in  the 
following  tables:CdA 


Table  1  of  §1037.520—  Cd  Inputs  for  Phase  1  High-Rdof  Tractors 


Tractor  type 

Bin  level 

if  your  meas¬ 
ured  DCd/A 
(m2)  is  .  .  . 

Then  your  Cd 
input  is  .  .  . 

High -Roof  Day  Cabs  . 

Bin  1  . 

>8.0 

7. 1- 7.9 

6. 2- 7.0 

5.6- 6. 1 
<5.5 
>7.6 

6. 8-7.5 

6. 3- 6.7 

5. 6- 6.2 
<5.5 

0.79 

0.72 

0.63 

0.56 

0.51 

0.75 

0.68 

0.60 

0.52 

0.47 

High -RoofSIeeper  Cabs  . 

Bin  II  . 

Bin  Ml  . 

Bin  IV  . 

Bin  V  . 

Bin  1  . 

Bin  Ii  . 

Bin  Ml  . 

Bin  IV  . 

Bin  V  . 

Table  2  of  §1037.520— Cd  Inputs  for  Phase  1  Low-Rdof  and  Mid-FOof  Tractors 

Tractor  type 

Bin  level 

if  your  meas¬ 
ured  CdA  (m2) 
is  .  .  . 

Then  your  Cd 
input  is  .  .  . 

Low-RoofDay  and  Sleeper  Cabs  . 

Mid-RoofDay  and  Sleeper  Cabs  . 

Bin  I  . 

Bin  ii  . 

Bin  i  . 

>5.1 

<5.0 

>5.6 

<5.5 

0.77 

0.71 

0.87 

0.82 

Bin  ii  . 

(2)  For  Phase  1  low -and  mid -roof 
tractors,  you  may  instead  determine 
your  drag  area  bin  based  on  the  drag 
area  bin  of  an  equivalent  high -roof 
tractor.  If  the  high -roof tractor  is  in  Bin 
I  or  Bin  II,  then  you  may  assume  your 
equivalent  low -and  mid-rooftractors 


are  in  Bin  I.  if  the  high-rooftractor  is  in 
Bin  ill,  Bin  IV,  or  Bin  V,  then  you  may 
assume  your  equivalent  low -and  mid- 
roof  tractors  are  in  Bin  II. 

(3)  For  Phase  2  tractors  other  than 
heavy -haul tractors,  determine  bin 
levels  and  CdA  inputs  as  follows: 


(i)  Determine  bin  levels  for  high -roof 
tractors  based  on  aerodynamic  test 
results  as  described  in  the  following 
table: 


Table  3  of  §1037.520— Bin  Determinations  for  Phase  2  High-Rdof  Tractors  Based  on  Aerodynamic  Test 

Results 

[CdA  in  m2] 


Tractor  type 

Bin  i 

Bin  EE 

Bin  Eli 

Bin  EV 

Bin  V 

Bin  Vi 

Bin  Vii 

Day  Cabs  . 

>7.2 

6.6-7. 1 

6. 0-6. 5 

5. 5-5. 9 

5. 0-5. 4 

4. 5-4.9 

<4.4 

Sleeper  Cabs  . 

>6.9 

6. 3-6. 8 

57-6.2 

5. 2-5. 6 

4.7-5. 1 

4. 2-4.6 

<4.1 

(ii)  For  low -and  mid-rooftractors, 
you  may  either  use  the  same  bin  level 
that  applies  for  an  equivalent  high -roof 


tractor  as  shown  in  Table  3  of  this 
section,  or  you  may  determine  your  bin 


level  based  on  aerodynamic  test  results 
as  described  in  Table  4  of  this  section. 
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Table  4  of  §1037.520— Bin  Determinations  for  Phase  2  Low- Rdof  and  Mid-Rdof  Tractors  Based  on 

Aerodynamic  Test  Results 

[CdA  in  m2] 


Tractor  type 

Bin  ! 

Bin  II 

Bin  ME 

Bin  IV 

Bin  V 

Bin  Vi 

Bin  Vli 

Low -Roof  Cabs  . 

>5.4 

4. 9-5. 3 

44.5-4.8 

4. 1-4.4 

3. 8-4.0 

3. 5-3.7 

<3.4 

Mid-RoofCabs  . 

>5.9 

5. 5-5. 8 

5.1-5.4 

4. 7-5.0 

4.4-4. 6 

4. 1-4.3 

<4.0 

(iii)  Determine  the  CdA  input 
according  to  the  tractor’s  bin  level  as 
described  in  the  following  table: 

Table  5  of  §1037.520— Phase  2  CdA  Tractor  Inputs  Based  on  Bin  Level 


Tractor  type 

Bin  ! 

Bin  II 

Bin  Eli 

Bin  IV 

Bin  V 

Bin  VI 

Bin  VII 

High-RoofDay  Cabs  .... 

7.45 

6.85 

6.25 

5.70 

5.20 

4.70 

4.20 

High-RoofSIeeper 

Cabs  . 

7.15 

655 

5.95 

5.40 

4.90 

4.40 

3.90 

Low-RoofCabs  . 

6.00 

5.60 

5.15 

4.75 

4.40 

4.10 

3.80 

Mid-RoofCabs  . 

7.00 

6.65 

6.25 

5.85 

5.50 

5.20 

4.90 

(4)  Note  that,  starting  in  model  year 
2027,  GEM  internally  reduces  CdA  for 
high-rooftractors  by  0.3  m2  to  simulate 
adding  a  rear  fairing  to  the  standard 
trailer. 

(c)  Tire  revolutions  per  mile  and 
rolling  resistance.  You  must  have  a  tire 
revolutions  per  mile  (TRPM)  and  a  tire 
rolling  resistance  level  (TRRL)  for  each 
tire  configuration.  For  purposes  of  this 
section,  you  may  consider  tires  with  the 
same  SKU  number  to  be  the  same 
configuration.  Determine  TRRL  input 
values  separately  for  drive  and  steer 
tires;  determine  TRPM  only  for  drive 
tires. 

(1 )  Use  good  engineering  judgment  to 
determine  a  tire’s  revolutions  per  mile 
to  the  nearest  whole  number  as 
specified  in  SAE  J1025  (incorporated  by 
reference  in  §1037.810).  Note  that  for 
tire  sizes  that  you  do  not  test,  we  will 
treat  your  analytically  derived 
revolutions  per  mile  the  same  as  test 
results,  and  we  may  perform  our  own 
testing  to  verify  your  values.  We  may 
require  you  to  test  a  sample  of 
additional  tire  sizes  that  we  select. 

(2)  Measure  tire  rolling  resistance  in 
kg  per  metric  ton  as  specified  in  ISO 
28580  (incorporated  by  reference  in 
§1037.810),  except  as  specified  in  this 
paragraph  (c).  Use  good  engineering 
judgment  to  ensure  that  your  test  results 
are  not  biased  low.  You  may  ask  us  to 
identify  a  reference  test  laboratory  to 
which  you  may  correlate  your  test 
results.  Prior  to  beginning  the  test 
procedure  in  Section  7  of  ISO  28580  for 
a  new  bias-plytire,  perform  a  break-in 
procedure  by  running  the  tire  at  the 


specified  test  speed,  load,  and  pressure 
for  60  ±  2  minutes. 

(3)  For  each  tire  design  tested, 
measure  rolling  resistance  of  at  least 
three  different  tires  of  that  specific 
design  and  size.  Perform  the  test  at  least 
once  for  each  tire.  Calculate  the 
arithmetic  mean  of  these  results  to  the 
nearest  0.1  kg/tonne  and  use  this  value 
or  any  higher  value  as  your  GEM  input 
for  TRRL.  You  must  test  at  least  one  tire 
size  for  each  tire  model,  and  may  use 
engineering  analysis  to  determine  the 
rol  I  i  ng  resistance  of  other  ti  re  sizes  of 
that  model.  Note  that  for  tire  sizes  that 
you  do  not  test,  we  will  treat  your 
analytically  derived  rolling  resistances 
the  same  as  test  results,  and  we  may 
perform  our  own  testing  to  verify  your 
values.  We  may  require  you  to  test  a 
small  su  b- samp  I  eof  untested  tire  sizes 
that  we  select. 

(4)  If  you  obtain  your  test  results  from 
the  tire  manufacturer  or  another  third 
party,  you  must  obtain  a  signed 
statement  from  the  party  supplying 
those  test  results  to  verify  that  tests  were 
conducted  according  to  the 
requirements  of  this  part.  Such 
statements  are  deemed  to  be 
submissions  to  EPA. 

(5)  For  tires  marketed  as  light  truck 
tires  that  have  load  ranges  C,  D,  or  E, 
use  as  the  GEM  input  TRRL  multiplied 
by  0.87. 

(6)  For  vehicles  with  at  least  three 
drive  axles  or  for  vehicles  with  more 
than  three  axles  total,  use  good 
engineering  judgment  to  combine  tire 
rolling  resistance  into  three  values 
(steer,  drive  1 ,  and  drive  2)  for  use  in 
GEM.  This  may  require  performing  a 


weighted  average  of  tire  rolling 
resistance  from  multiple  axles  based  on 
the  typical  load  on  each  axle. 

(7)  For  vehicles  with  a  single  rear 
axle,  enter  “N  A”  as  the  TRRL  value  for 
drive  axle  2. 

(d)  Vehicle  speed  limit.  If  the  vehicles 
will  be  equipped  with  a  vehicle  speed 
limiter,  input  the  maximum  vehicle 
speed  to  which  the  vehicle  will  be 
limited  (in  miles  per  hour  rounded  to 
the  nearest  0.1  mile  per  hour) as 
specified  in  §1037.640.  Use  good 
engineering  judgment  to  ensure  the 
limiter  is  tamper  resistant.  We  may 
require  you  to  obtain  preliminary 
approval  for  your  designs. 

(e)  Vehicle  weight  reduction.  Develop 
a  weight -reductions  a  GEM  inputs 
described  in  this  paragraph  (e).  Enter 
the  sum  of  weight  reductions  s 
described  in  this  paragraph  (e),  or  enter 
zero  if  there  is  no  weight  reduction.  For 
purposes  of  this  paragraph  (e),  high- 
strength  steel  is  steel  with  tensile 
strength  at  or  above  350  MPa. 

(1)  Vehicle  weight  reduction  inputs 
for  wheels  are  specified  relative  to  dual  - 
wide  tires  with  conventional  steel 
wheels.  For  purposes  of  this  paragraph 
(e)(1),  an  aluminum  alloy  qualifies  as 
I ight-  weightif  a  dual  -widedrive  wheel 
made  from  this  material  weighs  at  least 
21  pounds  less  than  a  comparable 
conventional  steel  wheel.  The  inputs  are 
listed  in  Table  6  of  this  section.  For 
example,  a  tractor  or  vocational  vehicle 
with  aluminum  steer  wheels  and  eight 
(4  x  2)  dual-widealuminum  drive 
wheels  would  have  an  input  of  210 
pounds  (2  x  21  +  8  x  21). 
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Table  6  of  §1037.520—' Wheel-F^lated  Weight  Reductions 


Weight-  reduction  technology 

Weight  reduction — 
Phase  1 
(lb  per  wheel) 

Weight  reduction — 
Phase  2 
(lb  per  wheel) 

Wide-BaseSingle  Drive  Tire  with: 1 

Steel  Wheel  . 

84 

84 

Aluminum  Wheel  . 

139 

147 

Light-WeightAluminum  Alloy  Wheel  . 

147 

147 

Wide-BaseSingle  Trailer  Tire  with: 1 

Steel  Wheel  . 

84 

Aluminum  or  Aluminum  Alloy  Wheel  . 

131 

Steer  Tire,  Dual -wide Drive  Tire,  or  Dual-wideTrailer  Tire  with: 

High -Strength Steel  Wheel  . 

8 

8 

Aluminum  Wheel  . 

21 

25 

Light-WeightAluminum  Alloy  Wheel  . 

30 

25 

1  The  weight  reduction  for  wide -base  tires  accounts  for  reduced  tire  weight  relative  to  dual-widetires. 


(2)  Weight  reduction  inputs  for  tractor 
components  other  than  wheels  are 
specified  in  the  following  table: 


Table  7  of  §1037.520— Nonwheel- Elated  Weight  Reductions  From  Alternative  Materials  for  Tractors 

[Pounds] 


Weight  reduction  technologies 


Door  . 

Roof  . 

Cab  rear  wall  . 

Cab  floor  . 

Hood  Support  Structure  System  . 

Hood  and  Front  Fender  . 

Day  Cab  Roof  Fairing  . 

Sleeper  Cab  Roof  Fairing  . 

Aerodynamic  Side  Extender  . 

Fairing  Support  Structure  System  ... 
instrument  Panel  Support  Structure 

Brake  Drums — Drive  (set  of  4)  . 

Brake  Drums — Non  Drive  (set  of  2) 

Frame  Rails  . 

Crossmember — Cab  . 

Crossmember — Suspension  . 

Crossmember — Non  Suspension  (3) 

Fifth  Wheel  . 

Radiator  Support . 

Fuel  Tank  Support  Structure  . 

Steps  . 

Bumper  . 

Shackles  . 

Front  Axle  . 

Suspension  Brackets,  Hangers  . 

Transmission  Case  . 

Clutch  Housing  . 

Fairing  Support  Structure  System  ... 

Drive  Axle  Hubs  (set  of  4)  . 

Non  Drive  Hubs  (2) . 

Two-piecedriveshaft . 

Transmission/Clutch  Shift  Levers  .... 


Aluminum 

High-strength 

steel 

Thermoplastic 

20 

6 

60 

18 

49 

16 

56 

18 

15 

3 

65 

18 

75 

20 

40 

10 

35 

6 

5 

1 

140 

74 

60 

42 

440 

87 

15 

5 

25 

6 

15 

5 

100 

25 

20 

6 

40 

12 

35 

6 

33 

10 

10 

3 

60 

15 

100 

30 

50 

12 

40 

10 

35 

6 

80 

20 

40 

5 

20 

5 

20 

4 

(3)  Weight- reduction  inputs  for 
vocational  -  vehiclecomponents  other 


than  wheels  are  specified  in  the 
following  table: 
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Table  8  of  §1037.520— Nonwheel- Elated  Weight  Reductions  From  Alternative  Materials  for  Phase  2 

Vocational  Vehicles 

[Pounds] 


Component 

Material 

Vehicle  type 

Light  HDV 

Medium  HDV 

Heavy  HDV 

Axle  Hubs — Non -Drive . 

Aluminum  . 

40 

40 

Axle  Hubs — Non -Drive . 

High  Strength  Steel  . 

5 

5 

Axle — Non -Drive . 

Aluminum  . 

60 

60 

Axle — Non -Drive . 

High  Strength  Steel  . 

15 

15 

Brake  Drums — Non -Drive . 

Aluminum  . 

60 

60 

Brake  Drums — Non -Drive . 

High  Strength  Steel  . 

42 

42 

Axle  Hubs — Drive  . 

Aluminum  . 

40 

80 

Axle  Hubs — Drive  . 

High  Strength  Steel  . 

10 

20 

Brake  Drums — Drive  . 

Aluminum  . 

70 

140 

Brake  Drums — Drive  . 

High  Strength  Steel  . 

37 

74 

Suspension  Brackets,  Hangers  . 

Aluminum  . 

67 

100 

Suspension  Brackets,  Hangers  . 

High  Strength  Steel  . 

20 

30 

Crossmember — Cab  . 

Aluminum  . 

10 

15 

15 

Crossmember — Cab  . 

High  Strength  Steel  . 

2 

5 

5 

Crossmember — Non -Suspension  . 

Aluminum  . 

15 

15 

15 

Crossmember — Non -Suspension  . 

High  Strength  Steel  . 

5 

5 

5 

Crossmember — Suspension  . 

Aluminum  . 

15 

25 

25 

Crossmember — Suspension  . 

High  Strength  Steel  . 

6 

6 

6 

Driveshaft  . 

Aluminum  . 

12 

40 

50 

Driveshaft  . 

High  Strength  Steel  . 

5 

10 

12 

Frame  Rails . 

Aluminum  . 

120 

300 

440 

Frame  Rails . 

High  Strength  Steel  . 

40 

40 

87 

(4)  Apply  vehicle  weight  inputs  for 
changing  technology  configurations  as 
follows: 

(i)  For  Class  8  tractors  or  for  Class  8 
vocational  vehicles  with  a  permanent  6 
x  2  axle  configuration,  apply  a  weight 
reduction  input  of  300  pounds.  This 
does  not  apply  for  coach  buses  certified 
to  custom -chassisstandards  under 
§1037. 105(h). 

(ii)  For  Class  8  tractors  with  4  *  2  axle 
configuration,  apply  a  weight  reduction 
input  of  400  pounds. 

(iii)  For  tractors  with  installed  engines 
with  displacement  below  14.0  liters, 
apply  a  weight  reduction  of  300  pounds. 

(iv)  For  tractors  with  single- piece 
driveshafts  with  a  total  length  greater 
than  86  inches,  apply  a  weight 
reduction  of  43  pounds  for  steel 
driveshafts  and  63  pounds  for 
aluminum  driveshafts. 

(5)  You  may  ask  to  apply  the  off -cycle 
technology  provisions  of  §1037.610  for 
weight  reductions  not  covered  by  this 
paragraph  (e). 

(f)  Engine  characteristics.  Enter 
information  from  the  engine 
manufacturer  to  describe  the  installed 
engine  and  its  operating  parameters  as 
described  in  40  CFR  1036.510.  The  fuel- 
mapping  information  must  apply  for  the 
vehicle’s  GVWR;  for  example,  if  you 
install  a  medium  heavy -dutyengine  in 
a  Class  8  vehicle,  the  engine  must  have 
additional  fuel-mappinginformation  for 


the  heavier  vehicle.  Note  that  you  do 
not  need  fuel  consumption  at  idle  for 
tractors. 

(g)  Vehicle  characteristics.  Enter  the 
following  information  to  describe  and 
the  vehicle  and  its  operating  parameters: 

(1)  Transmission  make,  model,  and 
type.  Also  identify  the  gear  ratio  for 
every  available  forward  gear  to  two 
decimal  places,  and  identify  the  lowest 
gear  involving  a  locked  torque 
converter,  if  applicable.  For  vehicles 
with  a  manual  transmission,  GEM 
applies  a  2%  emission  increase  relative 
to  automated  manual  transmissions.  If 
your  vehicle  has  a  dual  -clutch 
transmission,  use  good  engineering 
judgment  to  determine  if  it  can  be 
accurately  represented  in  GEM  as  an 
automated  manual  transmission.  We 
may  require  you  to  perform  a 
powertrain  test  with  dual -clutch 
transmissions  to  show  that  they  can  be 
properly  simulated  as  an  automated 
manual  transmission. 

(2)  Drive  axle  configuration.  Select  a 
drive  axle  configuration  to  represent 
your  vehicle  for  modeling. 

(i) 4  x  2:  One  drive  axle  and  one  non¬ 
drive  axle. 

(ii)  6x2:  One  drive  axle  and  two  non  ¬ 
drive  axles. 

(iii)  6x4:  Two  or  more  drive  axles, 
or  more  than  three  total  axles.  Note  that 
this  includes,  for  example,  a  vehicle 
with  two  drive  axles  out  of  four  total 


axles  (otherwise  known  as  an  8x4 
configuration). 

(iv)  6  x  4D:  An  axle  that  can 
automatically  switch  between  6x2  and 
6x4  configuration.  When  the  axle  is  in 
the  6x2  configuration  the  input  and 
output  of  the  disconnectabie  axle  must 
be  mechanically  disconnected  from  the 
drive  shaft  and  the  wheels  to  qualify. 

(3)  Drive  axle  ratio,  ka.  If  a  vehicle  is 
designed  with  two  or  more  user- 
selectable  axle  ratios,  use  the  drive  axle 
ratio  that  is  expected  to  be  engaged  for 
the  greatest  driving  distance.  If  the 
vehicle  does  not  have  a  drive  axle,  such 
as  a  hybrid  vehicle  with  direct  electric 
drive,  let  ka  =  1. 

(4)  GEM  inputs  associated  with 
powertrain  testing  include  powertrain 
family,  transmission  calibration 
identifier,  test  data  from  §1037.550,  and 
the  powertrain  test  configuration 
(dynamometer  connected  to 
transmission  output  or  wheel  hub).  You 
do  not  need  to  identify  or  provide 
inputs  for  transmission  gear  ratios,  fuel 
map  data,  or  engine  torque  curves, 
which  would  otherwise  be  required 
under  paragraph  (f)  of  this  section. 

(h )  Idle  -  reductiontechnologies . 
Identify  whether  your  vehicle  has 
qualifying  idle- reductiontechnologies, 
subject  to  the  qualifying  criteria  in 
§1037.660,  as  follows: 

(1)  Stop-starttechnology  and 
automatic  engine  shutdown  systems 
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apply  for  vocational  vehicles.  See 
paragraph  (j)  of  this  section  for 
automatic  engine  shutdown  systems  for 
tractors. 

(2)  Neutral  idle  applies  for  tractors 
and  vocational  vehicles. 

(i)  Axle  and  transmission  efficiency . 
You  may  use  axle  efficiency  maps  as 
described  in  §1037.560  and 
transmission  efficiency  maps  as 
described  in  §1037.565  to  replace  the 
default  values  in  GEM.  If  you  obtain 
your  test  results  from  the  axle 
manufacturer,  transmission 
manufacturer,  or  another  third  party, 
you  must  obtain  a  signed  statement  from 
the  party  supplying  those  test  results  to 
verify  that  tests  were  conducted 
according  to  the  requirements  of  this 
part.  Such  statements  are  deemed  to  be 
submissions  to  EPA. 

(j)  Additional  reduction  technologies. 
Enter  input  values  in  GEM  as  follows  to 
characterize  the  percentage  C02 
emission  reduction  corresponding  to 


certain  technologies  and  vehicle 
configurations,  or  enter  0: 

(1 )  Intelligent  controls.  Enter  2  for 
tractors  with  predictive  cruise  control. 
This  includes  any  cruise  control  system 
that  i  ncorporates  satel  I  i te -  basedglobal  - 
positioning  data  for  controlling  operator 
demand.  For  other  vehicles,  enter  1 .5  if 
they  have  neutral  coasting,  unless  good 
engineering  judgment  indicates  that  a 
lower  percentage  should  apply. 

(2)  Accessory  load.  Enter  the 
following  values  related  to  accessory 
loads;  if  more  than  one  item  applies, 
enter  the  sum  of  those  values; 

(i)  If  vocational  vehicles  have 
electrically  powered  pumps  for  steering, 
enter  0.5  for  vocational  vehicles 
certified  with  the  Regional  duty  cycle, 
and  enter  1  for  tractorsand  other 
vocational  vehicles. 

(ii)  If  tractors  have  electrically 
powered  pumps  for  both  steering  and 
engine  cooling,  enter  1 . 

(iii)  if  vehicles  have  a  high -efficiency 
air  conditioning  compressor,  enter  0.5 


for  tractorsand  vocational  Heavy  HDV, 
and  enter  1  for  other  vocational 
vehicles.  This  includes  mechanically 
powered  compressors  meeting  the 
specifications  described  in  40  CFR 
86.1868-1 2(h)(5),  and  ail  electrically 
powered  compressors. 

(3)  T i re -pressu resystems.  Enter  1.2  for 
vehicles  with  automatic  tire  inflation 
systems  on  all  axles  (1.1  for  Multi- 
Purpose  and  Urban  vocational  vehicles). 
Enter  1 .0  for  vehicles  with  tire  pressure 
monitoring  systems  on  all  axles  (0.9  for 
Multi -Purposeand  Urban  vocational 
vehicles).  If  vehicles  use  a  mix  of  the 
two  systems,  treat  them  as  having  only 
tire  pressure  monitoring  systems. 

(4)  Extended  -  idlereduction.  Enter 
values  as  shown  in  the  following  table 
for  sleeper  cabs  equipped  with  idle¬ 
reduction  technology  meeting  the 
requirements  of  §1037.660  that  are 
designed  to  automatically  shut  off  the 
main  engine  after  300  seconds  or  less: 


Table  9  of  §1037.520— GEM  Input  Values  for  AES  Systems 


Technology 

GEM  input  values 

Adjustable 

Tamper- resistant 

Standard  AES  system  . 

1 

4 

With  diesel  APU . 

3 

4 

With  battery  APU  . 

5 

6 

With  automatic  stop-start . 

3 

3 

Fuel -operated  heater  . 

2 

3 

(5)  Other.  Additional  GEM  inputs  may 
apply  as  follows; 

(i)  Enter  1.7  and  0.9,  respectively,  for 
school  buses  and  coach  buses  that  have 
at  least  seven  available  forward  gears. 

(ii)  If  we  approve  off-cycletechnology 
under  §1037.610  in  the  form  of  an 
improvement  factor,  enter  the 
improvement  factor  expressed  as  a 
percentage  reduction  in  C02  emissions. 
(Note:  In  the  case  of  approved  off- cycle 
technologies  whose  benefit  is  quantified 
asag/ton-miiecredit,  apply  the  credit 
to  the  GEM  result,  not  as  a  GEM  input 
value.) 

(k)  Vehicles  with  hybrid  power  take¬ 
off.  For  vocational  vehicles,  determine 
the  delta  PTO  emission  result  of  your 
engine  and  hybrid  power  take-off 
system  as  described  in  §1037.540. 

(l)  [Reserved] 

(m)  Aerodynamic  improvements  for 
vocational  vehicles.  For  vocational 
vehicles  certified  using  the  Regional 
duty  cycle,  enter  DCdA  values  to  account 
for  using  aerodynamic  devices  as 
follows: 

(1)  Enter  0.2  for  vocational  vehicles 
with  an  installed  rear  fairing  if  the 


vehicle  is  at  least  7  m  long  with  a 
minimum  frontal  area  of  8  m2. 

(2)  For  vehicles  at  least  11  m  long 
with  a  minimum  frontal  area  of  9  m2, 
enter  0.5  if  the  vehicle  has  both  skirts 
and  a  front  fairing,  and  enter  0.3  if  it  has 
only  one  of  those  devices. 

(3)  You  may  determine  input  values 
for  these  or  other  technologies  based  on 
aerodynamic  measurements  as 
described  in  §1037.527. 

(n)  Alternate  fuels.  For  fuels  other 
than  those  identified  in  GEM,  perform 
the  simulation  by  identifying  the 
vehicle  as  being  diesel  -  fueled if  the 
engine  is  subject  to  the  compression  - 
ignition  standard,  or  as  being  gasoline- 
fueled  if  the  engine  is  subject  to  the 
spark  -  ignitionstandards.  Correct  the 
engine  or  powertrain  fuel  map  for  mass- 
specific  net  energy  content  as  described 
in  40  CFR  1036.535(b). 

§1037.525  Aerodynamic  measurements 
for  tractors. 

This  section  describes  a  methodology 
for  quantifying  aerodynamic  drag  for 
use  in  determining  input  values  for 
tractors  as  described  in  §1037.520. 


(a)  General  provisions.  The  GEM 
input  for  a  tractor’s  aerodynamic 
performance  is  a  Cd  value  for  Phase  1 
and  a  CdA  value  for  Phase  2.  The  input 
value  is  measured  or  calculated  for  a 
tractor  in  a  specific  test  configuration 
with  a  trailer,  such  as  a  high-rooftractor 
with  a  box  van  meeting  the 
requirements  for  the  standard  trailer. 

(1)  Aerodynamic  measurements  may 
involve  any  of  several  different 
procedures.  Measuring  with  different 
procedures  introduces  variability,  so  we 
identify  the  coastdown  method  in 
§1037.528  as  the  primary  (or  reference) 
procedure.  You  may  use  other 
procedures  with  our  advance  approval 
as  described  in  paragraph  (d)  of  this 
section,  but  we  require  that  you  adjust 
your  test  results  from  other  test  methods 
to  correlate  with  coastdown  test  results. 
All  adjustments  must  be  consistent  with 
good  engineering  judgment.  Submit 
information  describing  how  you 
quantify  aerodynamic  drag  from 
coastdown  testing,  whether  or  not  you 
use  an  alternate  method. 

(2)  Test  high-rooftractors  with  a 
standard  trailer  as  described  in 
§1037.501  (g)(1).  Note  that  the  standard 
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trailer  for  Phase  1  tractors  is  different 
from  that  of  later  model  years.  Note  also 
that  GEM  may  model  a  different 
configuration  than  the  test 
configuration,  but  accounts  for  this 
internally.  Test  low-roofand  mid -roof 
tractors  without  a  trailer;  however,  you 
may  test  low-roofand  mid-rooftractors 
with  a  trailer  to  evaluate  off-cycle 
technologies. 


(b)  Adjustments  to  correlate  with 
coastdown  testing.  Adjust  aerodynamic 
drag  values  from  alternate  methods  to  be 
equivalent  to  the  corresponding  values 
from  coastdown  measurements  as 
fol  lows: 

(1)  Determine  the  functional 
relationship  between  your  alternate 
method  and  coastdown  testing.  Unless 
good  engineering  judgment  dictates 


otherwise,  assume  that  coastdown  drag 
is  proportional  to  drag  measured  using 
alternate  methods.  This  means  you  may 
apply  a  constant  adjustment  factor, 
^ait-aero ,  for  a  given  alternate  drag 
measurement  method  using  the 
following  equation,  where  the  effective 
yaw  angle,  yeff,  is  assumed  to  be  zero 
degrees  for  Phase  1  and  is  determined 
from  coastdown  test  results  for  Phase  2: 


K 


alt-aero 


C  A 

d  effect!  ve-yaw-coastdown 
^effect!  ve-yaw-alt 


Eq.  1037.525-1 


(2)  Determine  Fait-aero  by  performing 
coastdown  testing  and  applying  your 
alternate  method  on  the  same  vehicles. 
Consider  all  applicable  test  data 
including  data  collected  during 
selective  enforcement  audits.  Where  you 
have  test  results  from  multiple  vehicles 
expected  to  have  the  same  Fait-aero ,  you 
may  either  average  the  Fait.aero  values  or 
select  any  greater  value.  Unless  we 
approve  another  vehicle,  one  vehicle 
must  be  a  Class  8  high  -  roofsleeper  cab 
with  a  full  aerodynamics  package 
pulling  a  standard  trailer.  Where  you 
have  more  than  one  tractor  model 
meeting  these  criteria,  use  the  tractor 
model  with  the  highest  projected  sales. 

If  you  do  not  have  such  a  tractor  model, 
you  may  use  your  most  comparable 
tractor  model  with  our  prior  approval. 

In  the  case  of  alternate  methods  other 
than  those  specified  in  this  subpart, 
good  engineering  judgment  may  require 
you  to  determine  your  adjustment  factor 
based  on  results  from  more  than  the 
specified  minimum  number  of  vehicles. 

(3)  Measure  the  drag  area  using  your 
alternate  method  for  a  Phase  2  tractor 
used  to  determine  Fait-aero  with  testing  at 
yaw  angles  of  0°,  ±1°,  ±3°,  ±4.5°,  ±6°, 
and  ±9°  (you  may  include  additional 
angles),  using  direction  conventions 
described  in  Figure  2  of  SAEJ1252 
(incorporated  by  reference  in 
§1037.810).  Also,  determine  the  drag 


(2)  For  Phase  2  coastdown  test  results, 
apply  the  following  method: 

(i)  For  all  coastdown  testing, 
determine  your  effective  yaw  angle  from 

COaStdOWn,  CdAeffective-yaw-coastdown  - 


area  at  the  coastdown  effective  yaw 
angle,  CdAeffective-yaw-ait  ?  by  taking  the 
average  drag  area  at  yeff  and  ¥  yeff  for 
your  vehicle  using  the  same  alternate 
method. 

(4)  For  Phase  2  testing,  determine 

separate  values  of  for  a  minimum 

of  one  high-roofday  cab  and  one  high  - 
roof  sleeper  cab  for  2021 , 2024,  and 
2027  model  years  based  on  testing  as 
described  in  paragraph  (b)(2)  of  this 
section  (six  tests  total).  For  any  untested 
tractor  models,  apply  the  value  of  Fait-aero 
from  the  tested  tractor  model  that  best 
represents  the  aerodynamic 
characteristics  of  the  untested  tractor 
model,  consistent  with  good  engineering 
judgment.  Testing  under  this  paragraph 
(b)(4)  continues  to  be  valid  for  later 
model  years  until  you  change  the  tractor 
model  in  a  way  that  causes  the  test 
results  to  no  longer  represent 
production  vehicles.  You  must  also 
determine  unique  values  of  Fait.aero  tor 
low-roofand  mid-rooftractors  if  you 
determine  CdA  values  based  on  low  or 
mid-rooftractor  testing  as  shown  in 
Table  4  of  §1037.520.  For  Phase  1 
testing,  if  good  engineering  judgment 
allows  it,  you  may  calculate  a  single, 
constant  value  of  Fa it-aero  for  your  whole 
product  line  by  dividing  the  coastdown 
drag  area,  Cdy4coastdown ,  by  CdAait. 

(5)  Determine  Fait-aero  to  at  least  three 
decimal  places.  For  example,  if  your 

CdA  wa  Cd^wa-ait  ■  /'alt  -aero 

Eq.  1037.525-2 


(ii)  Use  an  alternate  method  to 
calculate  the  ratio  of  the  wind -averaged 
drag  area  (using  an  average  of 
measurements  at  ¥4.5  and  -*-4.5  degrees, 
CdAwa_ait)  to  the  drag  area  at  the  effective 
yaw  angle,  Cd/Aeffeotive-yaw  - 


coastdown  testing  results  in  a  drag  area 
of  6.430,  but  your  wind  tunnel  method 
results  in  a  drag  area  of  6.200,  Fait.aero 
would  be  1 .037  (or  a  higher  value  you 
declare). 

(6)  If  a  tractor  and  trailer  cannot  be 
configured  to  meet  the  gap 
requirements,  test  with  the  trailer 
positioned  as  close  as  possible  to  the 
specified  gap  dimension  and  use  good 
engineering  judgment  to  correct  the 
results  to  be  equivalent  to  a  test 
configuration  meeting  the  specified  gap 
dimension. 

(c)  Yaw  sweep  corrections. 
Aerodynamic  features  can  have  a 
different  effectiveness  for  reducing 
wind -averagedd rag  than  is  predicted  by 
zero-yawdrag.  The  following 
procedures  describe  how  to  determine  a 
tractor’s  CdA  values  to  account  for  wind- 
averaged  drag  and  differences  from 
coastdown  testing: 

(1)  For  Phase  2  testing  with  an 
alternate  method,  apply  the  following 
method  using  your  alternate  method  for 
aerodynamic  testing: 

(i)  For  all  testing,  calculate  the  wind- 
averaged  drag  area  from  the  alternate 
method,  Cd/4wa-ait,  using  an  average  of 
measurements  at  ¥  4.5  and  -*-4.5  degrees. 

(ii)  Determine  your  wind -averaged 
drag  area,  CdAwa,  rounded  to  one 
decimal  place,  using  the  following 
equation: 


(iii)  Determine  your  wind -averaged 
drag  area,  CdAwa,  rounded  to  one 
decimal  place,  using  the  following 
equation: 
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r  A  =C  A 

v  d  vva (iv)  v  d  ^effecti ve-yaw-coastdown 


^dAva-alt 

C  A 

v  d  effective-yaw 


Eq.  1037.525-3 


(3)  Different  approximations  apply  for 
Phase  1.  For  Phase  1  testing,  you  may 
correct  your  zero -yaw  drag  area  as 
follows  if  the  ratio  of  the  zero-yawdrag 
area  divided  by  yaw-sweepdrag  area  for 
your  vehicle  is  greater  than  0.8065 


(iii)  Calculate  your  corrected  drag  area 
for  determining  the  aerodynamic  bin  by 
multiplying  the  measured  zero-yawdrag 
area  by  CFyS;  as  determined  using  Eq. 
1037.525-4,  as  applicable.  You  may 


(iv)  You  may  ask  us  to  apply  CFys  to 
similar  vehicles  incorporating  the  same 
design  features. 

(v)  As  an  alternative,  you  may 
calculate  the  wind -averaged drag  area 
according  to  SAE  J1252  (incorporated  by 
reference  in  §1037.810)  and  substitute 
this  value  into  Eq.  1037.525-4  for  the 
±6°  drag  area. 

(d)  Approval  of  alternate  methods . 

You  must  obtain  preliminary  approval 
before  using  any  method  other  than 
coastdown  testing  to  quantify 
aerodynamic  drag.  We  will  approve 
your  request  if  you  show  that  your 
procedures  produce  data  that  are  the 
same  as  or  better  than  coastdown  testing 
with  respect  to  repeatability  and 
unbiased  correlation.  Note  that  the 
correlation  is  not  considered  to  be 
biased  if  there  is  a  bias  before 
correction,  but  you  remove  the  bias 
using  Fait-aero.  Send  your  request  for 
approval  to  the  Designated  Compliance 
Officer.  Keep  records  of  the  information 
specified  in  this  paragraph  (d).  Unless 
we  specify  otherwise,  include  this 
information  with  your  request.  You 
must  provide  any  information  we 
require  to  evaluate  whether  you  may 
apply  the  provisions  of  this  section. 
Include  additional  information  related 


(which  represents  the  ratio  expected  for 
a  typical  Class  8  high  -  roofsleeper  cab): 

(i)  Determine  the  zero-yawdrag  area, 
Cd  A  zero- yaw ,  and  the  yaw-sweepdrag  area 
for  your  vehicle  using  the  same  alternate 
method  as  specified  in  this  subpart. 
Measure  the  drag  area  for  0°,  ¥  6°,  and 

Cf  CA-0.80 65 

ys  C  A 

v  d  zero-yaw 

Eq.  1037.525-4 


apply  the  correction  factor  to  drag  areas 
measured  using  other  procedures.  For 
example,  apply  CFys  to  drag  areas 
measured  using  the  coastdown  method. 
If  you  use  an  alternate  method,  apply  an 

CdA  =  Fait  -aero  *  CF yS  *  C$A Zer0-alt 

Eq.  1037.525-5 


to  your  alternate  method  as  described  in 
§§1037.530  through  1037.534.  if  you 
use  a  method  other  than  those  specified 
in  this  subpart,  include  all  the  following 
information,  as  applicable: 

(1 )  Official  name/title  of  the 
procedure. 

(2)  Description  of  the  procedure. 

(3)  Cited  sources  for  any  standardized 
procedures  that  the  method  is  based  on. 

(4)  Description  and  rationale  for  any 
modifications/deviations  from  the 
standardized  procedures. 

(5)  Data  comparing  the  procedure  to 
the  coastdown  reference  procedure. 

(6)  Additional  information  specified 
for  the  alternate  methods  described  in 
§§1037.530  through  1037.534  as 
applicable  to  this  method  (e.g.,  source 
location/address,  background/history). 

§1037.526  Aerodynamic  measurements 
for  trailers. 

This  section  describes  a  methodology 
for  determining  aerodynamic  drag  area, 
CdA  for  use  in  determining  input  values 
for  box  vans  as  described  in  §§1037.515 
and  1037.520. 

(a)  A  trailer’s  aerodynamic 
performance  for  demonstrating 
compliance  with  standards  is  based  on 
a  DCdA  value  relative  to  a  baseline 


+6°.  Use  the  arithmetic  mean  of  the  ¥  6° 
and  +6°  drag  areas  as  the  ±6°  drag  area, 

CdA±d, 

(ii)  Calculate  your  yaw -sweep 
correction  factor,  CFy&s  using  the 
following  equation: 


alternate  correction,  Fait-aero,  and 
calculate  the  final  drag  area  using  the 
following  equation: 


trailer.  Determine  these  DCdA  values  by 
performing  A  to  B  testing,  as  follows: 

(1)  Determine  a  baseline  CdA  value  for 
a  standard  tractor  pulling  a  test  trailer 
representing  a  production  configuration; 
use  a  53-foottest  trailer  to  represent 
long  trailers  and  a  28-foottest  trailer  to 
represent  short  trailers.  Repeat  this 
testing  with  the  same  tractor  and  the 
applicable  baseline  trailer.  For  testing 
long  trailers,  the  baseline  trailer  is  a 
trailer  meeting  the  specifications  for  a 
Phase  1  standard  trailer  in 

§1 037.501  (g)(1 );  fortesting  refrigerated 
box  vans,  use  a  baseline  trailer  with  an 
installed  HVAC  unit  that  properly 
represents  a  baseline  configuration 
correlated  with  the  production 
configuration.  For  testing  short  trailers, 
use  a  28-footbaseline  trailer  with  a 
single  axle  that  meets  the  same 
specifications  as  the  Phase  1  standard 
trailer,  except  as  needed  to 
accommodate  the  reduced  trailer  length. 

(2)  Use  good  engineering  judgment  to 
perform  paired  tests  that  accurately 
demonstrate  the  reduction  in 
aerodynamic  drag  associated  with  the 
improved  design.  For  example,  the  gap 
dimension  should  be  the  same  for  all 
paired  tests,  and  effective  yaw  angle 


EPA-1 9-01 26-A-001 601 


ED  001620  00002750-00604 


EPA-HQ-201 8-002121  Production  Set  #2 


74082  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


between  paired  tests  should  differ  by  no 
more  than  1.0°. 

(3)  Measure  CdA  in  m2  to  two  decimal 
places.  Calculate  DCdA  by  subtracting 
the  drag  area  for  the  test  trailer  from  the 
drag  area  for  the  baseline  trailer. 

(b)  The  default  method  for  measuring 
is  the  wind-tunnefprocedure  as 
specified  in  §1037.530.  You  may  test 
using  alternate  methods  as  follows: 

(1 )  If  we  approve  it  in  advance,  you 
may  instead  use  one  of  the  alternate 
methods  specified  in  §§1037.528 
through  1037.532,  consistent  with  good 
engineering  judgment,  which  may 
require  that  you  adjust  your  test  results 
from  the  alternate  test  method  to 
correlate  with  the  primary  method,  if 
you  request  our  approval  to  determine 
DCdA  using  an  alternate  method,  you 
must  submit  additional  information  as 
described  in  paragraph  (d)  of  this 
section. 

(2)  The  principles  of  40  CFR 
1065.10(c)(1)  apply  for  aerodynamic  test 
methods.  Specifically,  we  may  require 
that  you  use  coastdown  measu remen ts  if 
we  determine  that  certain  technologies 
are  not  suited  to  evaluation  with  wind- 
tunnel  testing  or  CFD,  such  as  nonrigid 
materials  whose  physical  characteristics 
change  in  scaled -model testing.  You 
may  similarly  reference  40  CFR 
1065.10(c)(1)  in  your  request  to  use 
coastdown  testing  as  an  alternate 
method. 

(c)  The  following  provisions  apply  for 
combining  multiple  devices  under  this 
section  for  the  purpose  of  certifying 
trailers: 

(1 )  If  the  device  manufacturer 
establishes  a  D CdA  value  in  a  single  test 
with  multiple  aerodynamic  devices 
installed,  trailer  manufacturers  may  use 
that  DCdA  value  directly  for  the  same 
combination  of  aerodynamic  devices 
installed  on  production  trailers. 

(2)  Trailer  manufacturers  may 
combine  DCdA  values  for  aerodynamic 
devices  that  are  not  tested  together,  as 
long  as  each  device  does  not 
significantly  impair  the  effectiveness  of 
another,  consistent  with  good 
engineering  judgment.  To  approximate 
the  overall  benefit  of  multiple  devices, 
calculate  a  composite  DCdA  value  for 
multiple  aerodynamic  devices  by 
applying  the  full  DCdA  value  for  the 
device  with  the  greatest  aerodynamic 
improvement,  adding  the  second - 
highest  DCdA  value  multiplied  by  0.9, 
and  adding  any  other  DCdA  values 
multiplied  by  0.8. 

(d)  You  must  send  us  a  description  of 
your  plan  to  perform  testing  under  this 
section  before  you  start  testing.  We  will 
evaluate  whether  plans  for  wind-tunnel 
testing  meet  the  specifications  of 
§1037.530,  and  will  tell  you  if  you  may 


or  must  use  any  other  method  to 
determine  drag  coefficients.  We  will 
approve  your  request  to  use  an  alternate 
method  if  you  show  that  your 
procedures  produce  data  that  are  the 
same  as  or  better  than  wind-tunnel 
testing  with  respect  to  repeatability  and 
unbiased  correlation.  Note  that  the 
correlation  is  not  considered  to  be 
biased  if  there  is  a  bias  before 
correction,  but  you  apply  a  correction  to 
remove  the  bias.  Send  your  testing  plan 
to  the  Designated  Compliance  Officer. 
Keep  records  of  the  information 
specified  in  this  paragraph  (d).  Unless 
we  specify  otherwise,  include  this 
information  with  your  request.  You 
must  provide  any  information  we 
require  to  evaluate  whether  you  may 
apply  the  provisions  of  this  section. 
Include  additional  information  related 
to  your  alternate  method  as  described  in 
§§1037.528  through  1037.534. 

§1037,527  Aerodynamic  measurements 
for  vocational  vehicles. 

This  section  describes  a  methodology 
for  determining  aerodynamic  drag  area, 
CdA,  for  use  in  determining  input  values 
for  vocational  vehicles  as  described  in 
§1037.520.  This  measurement  is 
optional. 

(a)  Determine  DCdA  values  by 
performing  A  to  B  testing  as  described 
for  trailers  in  §1037.526,  with  any 
appropriate  adjustments,  consistent 
with  good  engineering  judgment. 

(b)  [Reserved] 

§1037.528  Coastdown  procedures  for 
calculating  drag  area  (CdA). 

The  coastdown  procedures  in  this 
section  describe  how  to  calculate  drag 
area,  CdA,  for  Phase  2  tractors,  trailers, 
and  vocational  vehicles,  subject  to  the 
provisions  of  §§1037.525  through 
1037.527.  These  procedures  are 
considered  the  primary  procedures  for 
tractors,  but  alternate  procedures  for 
trailers.  Follow  the  provisions  of 
Sections  1  through  9  of  SAE  J2263 
(incorporated  by  reference  in 
§1037.810),  with  the  clarifications  and 
exceptions  described  in  this  section. 
Several  of  these  exceptions  are  from 
SAE  J1 263  (incorporated  by  reference  in 
§1037.810).  The  coastdown  procedures 
in  40  CFR  1066.310  apply  instead  of  the 
provisions  of  this  section  for  Phase  1 
tractors. 

(a)  The  terms  and  variables  identified 
in  this  section  have  the  meaning  given 
in  SAE  J1 263  (incorporated  by  reference 
in  §1037.810)  and  J2263  unless 
specified  otherwise. 

(b)  To  determine  CdA  values  for  a 
tractor,  perform  coastdown  testing  with 
a  tractor- trailercombination  using  the 
manufacturer’s  tractor  and  a  standard 


trailer.  To  determine  CdA  values  for  a 
trailer,  perform  coastdown  testing  with 
a  tractor -trailercombination  using  a 
standard  tractor.  Prepare  tractors  and 
trailers  for  testing  as  follows: 

(1)  Install  instrumentation  for 
performing  the  specified  measurements. 

(2)  After  adding  vehicle 
instrumentation,  verify  that  there  is  no 
brake  drag  or  other  condition  that 
prevents  the  wheels  from  rotating  freely. 
Do  not  apply  the  parking  brake  at  any 
point  between  this  inspection  and  the 
end  of  the  measurement  procedure. 

(3)  install  tires  mounted  on  steel  rims 
in  a  dual  configuration  (except  for  steer 
tires).  The  tires  must — 

(i)  Be  SmartWay -Verifiedor  have  a 
coefficient  of  rolling  resistance  at  or 
below  5.1  kg/metric  ton. 

(ii)  Have  accumulated  at  least  2,000 
miles  but  have  no  less  than  50  percent 
of  their  original  tread  depth,  as  specified 
for  truck  cabs  in  SAE  J1 263. 

(iii)  Not  be  retreads  or  have  any 
apparent  signs  of  chunking  or  uneven 
wear. 

(iv)  Be  size  295/75R22.5  or  275/ 
80R22.5. 

(v)  Be  inflated  to  the  proper  tire 
pressure  as  specified  in  Sections  6.6  and 
8.1  of  SAE  J2263. 

(vi)  Be  of  the  same  tire  model  for  a 
given  axle. 

(4)  Perform  an  inspection  or  wheel 
alignment  for  both  the  tractor  and  the 
trailer  to  ensure  that  wheel  position  is 
within  the  manufacturer’s 
specifications. 

(c)  The  test  condition  specifications 
described  in  Sections  7.1  through  7.4  of 
SAE  J1263  apply,  with  the  following 
exceptions  and  additional  provisions: 

(1)  We  recommend  that  you  not 
perform  coastdown  testing  if  winds  are 
expected  to  exceed  6.0  mi/hr. 

(2)  The  average  of  the  component  of 
the  wind  speed  parallel  to  the  road  must 
not  exceed  6.0  mi/hr.  This  constraint  is 
in  addition  to  those  in  Section  7.3  of 
SAE  J1 263. 

(3)  If  road  grade  is  greater  than  0.02% 
over  the  length  of  the  test  surface,  you 
must  determine  elevation  as  a  function 
of  distance  along  the  length  of  the  test 
surface  and  incorporate  this  into  the 
analysis. 

(4)  Road  grade  may  exceed  0.5%  for 
limited  portions  of  the  test  surface  as 
long  as  it  does  not  affect  coastdown 
results,  consistent  with  good 
engineering  judgment. 

(5)  The  road  surface  temperature  must 
be  at  or  below  50  °C.  Use  good 
engineering  judgment  to  measure  road 
surface  temperature. 

(d)  CdA  calculations  are  based  on 
measured  speed  values  while  the 
vehicle  coasts  down  through  a  high - 
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speed  range  from  70  to  60  mi/hr,  and 
through  a  low-speedrange  from  20  to  10 
mi/hr.  Disable  any  vehicle  speed 
limiters  that  prevent  travel  above  72  mi/ 
hr.  Measure  vehicle  speed  at  a 
minimum  recording  frequency  of  10  Hz, 
in  conjunction  with  time-of-dayiata. 
Determine  vehicle  speed  using  either  of 
the  following  methods: 

(1)  Complete  coastdown  runs .  Operate 
the  vehicle  at  a  top  speed  above  72.0 
mi/hr  and  allow  the  vehicle  to  coast 
down  to  8.0  mi/hr  or  lower.  Collect  data 
for  the  high  -  speed range  over  a  test 
segment  that  includes  speeds  from  72.0 
down  to  58.0  mi/hr,  and  collect  data  for 
the  low-speedrange  over  a  test  segment 
that  includes  speeds  from  22.0  down  to 
8.0  mi/hr. 

(2)  Split  coastdown  runs.  Collect  data 
during  a  high-speedcoastdown  while 
the  vehicle  coasts  through  a  test 
segment  that  includes  speeds  from  72.0 
mi/hr  down  to  58.0  mi/hr.  Similarly, 
collect  data  during  a  low -speed 
coastdown  while  the  vehicle  coasts 
through  a  test  segment  that  includes 
speeds  from  22.0  mi/hr  down  to  8.0  mi/ 
hr.  Perform  one  high-speedcoastdown 
segment  or  two  consecutive  high-speed 
coastdown  segments  in  one  direction, 
followed  by  the  same  number  of  low- 
speed  coastdown  segments  in  the  same 
direction,  and  then  perform  that  same 
number  of  measu remen ts  in  the 
opposite  direction.  You  may  not  split 
runs  as  described  in  Section  9.3.1  of 
SAE  J2263  except  as  allowed  under  this 
paragraph  (d)(2). 

(e)  Measure  wind  speed,  wind 
direction,  air  temperature,  and  air 
pressure  at  a  recording  frequency  of  10 
Hz,  in  conjunction  with  time-of-day 
data.  Use  at  least  one  stationary  electro¬ 
mechanical  anemometer  and  suitable 
data  loggers  meeting  SAE  J1 263 
specifications,  subject  to  the  following 
additional  specifications  for  the 
anemometer  placed  along  the  test 
surface: 


(1 )  You  must  start  a  coastdown 
measurement  within  24  hours  after 
completing  zero- windand  zero-angle 
calibrations. 

(2)  Place  the  anemometer  at  least  50 
feet  from  the  nearest  tree  and  at  least  25 
feet  from  the  nearest  bush  (or  equivalent 
features).  Position  the  anemometer 
adjacent  to  the  test  surface,  near  the 
midpoint  of  the  length  of  the  track, 
between  2.5  and  3.0  body  widths  from 
the  expected  location  of  the  test 
vehicle’s  centerline  as  it  passes  the 
anemometer.  Record  the  location  of  the 
anemometer  along  the  test  track,  to  the 
nearest  10  feet. 

(3)  Mount  the  anemometer  at  a  height 
that  is  within  6  inches  of  half  the  test 
vehicle’s  body  height. 

(4)  The  height  of  vegetation 
surrounding  the  anemometer  may  not 
exceed  10%  of  the  anemometer’s 
mounted  height,  within  a  radius  equal 
to  the  anemometer’s  mounted  height. 

(f)  Measure  air  speed  and  relative 
wind  direction  (yaw  angle)  onboard  the 
vehicle  at  a  minimum  recording 
frequency  of  10  Hz,  in  conjunction  with 
time-of-dayiata,  using  an  anemometer 
and  suitable  data  loggers  that  meet  the 
requirements  of  Sections  5.4  of  SAE 
J2263.  The  yaw  angle  must  be  measured 
to  a  resolution  and  accuracy  of  ±0.5°. 
Mount  the  anemometer  such  that  it 
measures  air  speed  at  1 .5  meters  above 
the  top  of  the  leading  edge  of  the  trailer. 
If  obstructions  at  the  test  site  do  not 
allow  for  this  mounting  height,  then 
mount  the  anemometer  such  that  it 
measures  air  speed  at  least  0.85  meters 
above  the  top  of  the  leading  edge  of  the 
trailer. 

(g)  Perform  the  following  calculations 
to  filter  and  correct  measured  data: 

(1 )  For  any  measured  values  not 
identified  as  outliers,  use  those 
measured  values  directly  in  the 
calculations  specified  in  this  section. 
Filter  air  speed,  yaw  angle,  wind  speed, 
wind  direction,  and  vehicle  speed 


measurements  to  replace  outliers  for 
every  measured  value  as  follows: 

(1)  Determine  a  median  measured 
value  to  represent  the  measurement 
point  and  the  measu  remen  ts  3  seconds 
before  and  after  that  point.  In  the  first 
and  last  three  seconds  of  the  coastdown 
run,  use  all  available  data  to  determine 
the  median  measured  value.  The 
measurement  window  for  determining 
the  median  value  will  accordingly 
include  61  measu  remen  ts  in  most  cases, 
and  will  always  include  at  least  31 
measurements  (for  10  Hz  recording 
frequency). 

(ii)  Determine  the  median  absolute 
deviation  corresponding  to  each 
measurement  window  from  paragraph 
(g)(1  )(i)  of  this  section.  This  generally 
results  from  calculating  61  absolute 
deviations  from  the  median  measured 
value  and  determining  the  median  from 
those  61  deviations.  Calculate  the 
standard  deviation  for  each 
measurement  window  by  multiplying 
the  median  absolute  deviation  by 
1.4826;  calculate  three  standard 
deviations  by  multiplying  the  median 
absolute  deviation  by  4.4478.  Note  that 
the  factor  1 .4826  is  a  statistical  constant 
that  relates  median  absolute  deviations 
to  standard  deviations. 

(iii)  A  measured  value  is  an  outlier  if 
the  measured  value  at  a  given  point 
differs  from  the  median  measured  value 
by  more  than  three  standard  deviations. 
Replace  each  outlier  with  the  median 
measured  value  from  paragraph  (g)(1)(i) 
of  this  section.  This  technique  for 
filtering  outliers  is  known  as  the 
Hampel  method. 

(2)  For  each  high-speedand  each  low- 
speed  segment,  correct  measured  air 
speed  using  the  wind  speed  and  wind 
direction  measurements  described  in 
paragraph  (e)  of  this  section  as  follows: 

(i)  Calculate  the  theoretical  air  speed, 
^air.th,  for  each  10-Hzset  of 
measurements  using  the  following 
equation: 


Va,r,th  =  -y/w2  +V2  +  2-V-W-COS(^w  +^veh) 

Eq.  1037.528-1 


Where: 

w  =  filtered  wind  speed. 
v=  filtered  vehicle  speed. 

<w  =  filtered  wind  direction.  Let  <w  =  0°  for 
air  flow  in  the  first  travel  direction,  with 
values  increasing  counterclockwise.  For 


example,  if  the  vehicle  starts  by  traveling 
eastbound,  then  <w  =  270°  means  a  wind 
from  the  south. 

<veh  =  the  vehicle  direction.  Use  <veh  =  0°  for 
travel  in  the  first  direction,  and  use 
<veh  =  180°  for  travel  in  the  opposite 
direction. 


Example: 
w  =  7.1  mi/hr 
v=  64.9  mi/hr 
<w  =  47.0° 

<'veli  —  0 
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vajr  th  =  ^7. 1 2  +  64.92  +  2  •  64.9  •  7. 1  •  cos  (47  +  0) 


=  69.93  mi/hr  (ii)  Perform  a  linear  regression  using  speed  correction  coefficients,  a0  and  a i 

paired  values  of  vair,th  and  measured  air  based  on  the  following  equation: 
speed,  vair:meas ,  to  determine  the  air - 


Vair,th  a0  +  a\  *  Vair,meas 


Eq.  1037.528-2 


(iii)  Correct  each  measured  value  of 
airspeed  using  the  following  equation: 


Va,r 


a0  *  Etirjneas 


Eq.  1037.528-3 


(3)  Correct  measured  air  direction 
using  the  wind  speed  and  wind 


direction  measurements  described  in 
paragraph  (e)  of  this  section  as  follows: 


(i)  Calculate  the  theoretical  air 
direction,  yair:th,  using  the  following 
equation: 


^air,,h  =  arctan 


w  ■  sin(ff)w  +  0veh ) 

V  +  w  •  COMA  +  <pveh) 


h)  J 


Eq.  1037.528-4 


Example: 
w  =  7.1  mi/hr 


i/  =  64.9  mi/hr  <ve!l  =  0° 

<W  =  47.0° 


W | air.th 


=  arctan 


r  7.1  sin(47.0  +  0)  ^ 

^  64.9  + 7.1 -cos(47.0  +  0). 


y air.th  =  4.26°  (ii)  Perform  a  linear  regression  using  direction  correction  coefficients,  b0  and 

paired  values  of  yair:th  and  measured  air  bi,  based  on  the  following  equation: 
direction,  yaioneas ,  to  determine  the  air- 


air,th  Po  P\  W\ air,meas 


Eq.  1037.528-5 


(iii)  Correct  each  measured  value  of 
air  direction  using  the  following 
equation: 


Eq.  1037.528-6 
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(h)  Determine  drag  area,  Cd/4,  using 
the  following  procedure  instead  of  the 
procedure  specified  in  Section  10  of 
SAEJ1263: 

(1)  Calculate  the  vehicle’s  effective 
mess,  Me,  to  account  for  rotational 
inertia  by  adding  56.7  kg  to  the 
measured  vehicle  mass,  M,  (in  kg)  for 
each  tire  making  road  contact. 

(2)  Operate  the  vehicle  and  collect 
data  over  the  high  -speed range  and  low  - 
speed  range  as  specified  in  paragraph 
(d)(1 )  or  (2)  of  this  section,  if  the  vehicle 
has  a  speed  limiter  that  prevents  it  from 
exceeding  72  mi/hr,  you  must  disable 
the  speed  limiter  for  testing. 


(3)  Calculate  mean  vehicle  speed  at 
each  speed  start  point  (70  and  20  mi/hr) 
and  end  point  (60  and  10  mi/hr)  as 
fol  lows: 

(i)  Calculate  the  mean  vehicle  speed 
to  represent  the  start  point  of  each  speed 
range  as  the  arithmetic  average  of 
measured  speeds  throughout  the  speed 
interval  defined  as  2.00  mi/hr  above  the 
nominal  starting  speed  point  to  2.00  mi/ 
hr  below  the  nominal  starting  speed 
point,  expressed  to  at  least  two  decimal 
places.  Determine  the  timestamp 
corresponding  to  the  starting  point  of 
each  speed  range  as  the  time  midpoint 
of  the  ±2.00  mi/hr  speed  interval. 


(ii)  Repeat  the  calculations  described 
in  paragraph  (h)(3)(i)  of  this  section 
corresponding  to  the  end  point  speed 
(60  or  10  mi/hr)  to  determine  the  time 
at  which  the  vehicle  reaches  the  end 
speed,  and  the  mean  vehicle  speed 
representing  the  end  point  of  each  speed 
range. 

(iii)  if  you  incorporate  grade  into  your 
calculations,  use  the  average  values  for 
the  elevation  and  distance  traveled  over 
each  interval. 

(4)  Calculate  the  road  -  loadforce,  F, 
for  each  speed  range  using  the  following 
equation: 


F  =  -M. 


*end 


+  M  *  Qn 


end 


h  —  U 

A*start  "end 

I  ^start  ^end 


Eq.  1037.528-7 


Where: 

Me  =  the  vehicle’s  effective  mass, 
v  =  average  veh  icle  speed  at  the  start  or  end 
of  each  speed  range,  as  described  in 
paragraph  (h)(3)  of  this  section. 
t  =  timestamp  at  which  the  vehicle  reaches 
the  starting  or  ending  speed  expressed  to 
at  least  one  decimal  place. 

M  =  the  vehicle’s  measured  mass. 
ag  =  acceleration  of  Earth’s  gravity,  as 
described  in  40  CFR  1065.630. 


h  =  average  elevation  at  the  start  or  end  of 
each  speed  range  expressed  to  at  least 
_  two  decimal  places. 

D  =  distance  traveled  on  the  road  surface 
from  a  fixed  reference  location  along  the 
road  to  the  start  or  end  of  each  speed 
range  expressed  to  at  least  one  decimal 
place. 

Example: 

Mc  =  17,129  kg  (18  tires  in  contact  with  the 
road  surface) 


vstart  =  69.97  mi/hr  =  31.28  m/s 

Vend  -  59.88  mi/hr  =  26.77  m/s 

/start  —  3.05  S 

tend  =  19.11  S 

M=  16,108  kg 

a,  =  9.8061  m/s2 

hst art  =  0.044  m 

/Tend  =  0.547  m 

Dstart  =  706.8  ft  =  215.4  m 

Deild  =  2230.2  ft  =  697.8  m 


F  —  —17129  •  3*~28  ~  2677  + 16108-9.8061 
3.05  — 19.1 1 


0.044-0,547 

|  21 5.4  —  697.8 


F  =  4645.5  N 

(5)  For  tractor  testing,  calculate  the 
drive-axiespin  loss  force  at  high  and 
low  speeds,  Fspin[speed] ,  and  determine 
DF spin  as  fol  lows: 


(i)  Use  the  results  from  the  axle 
efficiency  test  described  in  §1037.560 
for  the  drive  axle  model  installed  in  the 
tractor  being  tested  for  this  coastdown 
procedure. 


(ii)  Perform  a  second  -orderregression 
of  axle  power  loss  in  W  from  only  the 
zero-torquetest  points  with  wheel 
speed,  /n wheel ,  in  r/s  from  the  axle 
efficiency  test  to  determine  coefficients 
Co,  Ci,  and  C2- 


loss 


E)  ^1  fr\ wheel  ^2  J^n  wheel 


Eq.  1037.528-8 


(iii)  Calculate  Fspin[sPeed]  using  the 
following  equation: 


spin)  speed] 


^seg  [speed] 


C0  +  Ct  *  Eegjspeedj  *  TRPM  +  C2  *  (vseg[s 


seg[speed] 


• TRPM f 


Eq.  1037.528-9 
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Where: 

^segtspeed]  =  the  mean  vehicle  speed  of  all 
vehicle  speed  measurements  in  each 
low-speedand  high-speedsegment. 

TRPM  =  tire  revolutions  per  mile  for  the 
drive  tire  model  installed  on  the  tractor 


being  tested  according  to 
§1037. 520(c)(1). 

_  Example: 
vSeghi  =  28.86  m/s 
i^edo  =  5.84  m/s 

TRPM  =  508  r/mi  =  0.315657  r/m 


Co  =  ¥206.841  W 
d  =  239.8279  W-s/r 
c2  =  21.27505  W-s2/r2 


F 


spinhi 


1 

28.86 


-206.841  +  239.8279  •  28.86  •  0.3 15657  +  21 .27505  •  (28.86  •  0.3 1 5657)2 


Spinhi  =  129.7  N 
F spinlo  —  52.7  N 


(iv)  Calculate  DFspto  using  the 
following  equation: 

^^spin  —  F spinhi  —  ^spinlo 

Eq.  1037.528-10 


Example: 

DFspill  =  129.7 ¥52.7  =  77.0  N 

(6)  For  tractor  testing,  calculate  the 
tire  rolling  resistance  force  at  high  and 
low  speeds  for  steer,  drive,  and  trailer 


axle  positions,  FTRR[speed.axie].  and 
determine  DFTRr  as  follows: 

(i)  Conduct  a  stepwise  coastdown  tire 
rolling  resistance  test  with  three  tires  for 
each  tire  model  installed  on  the  vehicle 


using  SAE  J2452  (incorporated  by 
reference  in  §1037,810)  for  the 
following  test  points  (which  replace  the 
test  points  in  Table  3  of  SAEJ2452): 


Table  1  of  §1037.528— Stepwise  Coastdown  Test  Points  for  Determining  Tire  Rolling  Resistance  as  a 

Function  of  Speed 


1 

2 

3 

4 

5 


Step# 

Load 

(%  of  max) 

inflation 
pressure 
(%  of  max) 

20 

100 

55 

70 

85 

120 

85 

100 

100 

95 

(ii)  Calculate  FTRR[Speed;axie]  using  the 
following  equation: 


p  -n  .  pa 

1  TRRjspeed,axle]  ^tjaxle]  1  [axle] 


\  Aaxie] 


^[axle] 


V  Wt,[axle]  J 


*  (a[axle]  +  h 


r[axle]  Eeg[speed]  ^[axle]  'Eegf  speed]  j 


Eq.  1037.528-11 


Where: 

nt[ axie]  =  number  of  tires  at  the  axle  position. 
P[axie]  =  the  inflation  pressure  set  and 

measured  on  the  tires  at  the  axle  position 
at  the  beginning  of  the  coastdown  test. 
L[axie]  =  the  load  over  the  axle  at  the  axle 
position  on  the  coastdown  test  vehicle. 

a  [axle],  b[axle],  ^[axle]  ,  A  axle] ,  ancl  c[axle]  = 

regression  coefficients  from  SAE  J2452 
that  are  specific  to  axle  position. 
Example: 

fltsteer  =  2 


P steer  =  758.4  kPa 
Lsteei =51421.2  N 
a  steer  =  ¥  0.2435 
bsteer  =  0.9576 
Ssteer  =  0.0434 
bsteer  =  5.4-10*  5 
Csteer  =5.5310  ¥  7 

7?t,  drive  —  8 

Pirive  =  689.5  kPa 
L drive  =  55958.4  N 
a  drive  =  ¥0.3146 
bdrive  =  0.9914 
3 drive  =  0.0504 


bd  rive  =  1.1M0*4 
Cdrive  =  2.86'10¥7 

ntdrailer  =  8 

P trailer  =  689.5  kPa 
/-trailer  =  45727.5  N 
a  trailer  =  ¥  0.3982 
btrailer  =  0.9756 
atrailer  =  0.0656 

trailer  =  1.5110*4 

Cttailer  =2.94-10^  7 

Vseghi  =  28.86  m/s  =  103.896  km/hr 

7segi0  =  5.84  m/s  =  21 .024  km/hr 
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F  -2*758  4 

1  TRRhi, steer  ~  ^ 


( 51421  23  /  \ 

02435  '  (0.0434  +  5.4  •  1 05  •  103. 896  +  5.53- 1 0  7  - 1 03. 8962) 


FxRRhi,  steer  =  365.6  N 
FxRRhLfMve  =  431 .4  N 
FxRRhi,trailer  =  231.7  N 
FxRRlo,  steer  —  297 .8  N 


Ftrrio, drive  =  350.7  N  a  given  speed  for  each  axle  position  and 

^TRRio^aiier  =  189.0  N  determine  DFTRr  as  follows: 

(iii)  Calculate  FTRR[SPeed]  by  summing 
the  tire  rolling  resistance  calculations  at 


K 


TRR[  speed] 


TRR,  [speed]  steer 


+  F 

~  1  TRR,[speed]drive  ”  1  TRR, [speed] trailer 


Eq.  1037.528-12 


Example: 

Ftrriu  =  365.6  +  431.4  +  231.7  =  1028.7  N 
Ftrr1o  =  297.8  +  350.7  +  189.0  =  837.5  N 


(iv)  Adjust  FTRR[speed]  to  the  ambient 
temperature  during  the  coast  down 
segment  as  follows: 


^TRR[speed],adj  —  ^TRR[speed] 


+  0.006  •  (24  —  T seg[speed] )  J 


Eq.  1037.528-13 


Where: 

7seg[speed]  =  the  average  ambient  temperature 
during  the  low  or  high  speed  segments. 
Example: 

FlRRhi  =  1028.7  N 


Ftrrio  =  837.5  N 
Teghi  —  25.5  C 
7Sedo  —  25.1  C 

FxRRhi.adj  =  1028.7  [1  +  0.006  (24  ¥  25.5)]  = 
1019.4  N 


^TRR  ^TRRhi,adj  +  ^TRRlo,adj 


Eq.  1037.528-14 


FxRRio.adj  =  837. 5  [1  +0.006  (24  ¥25.1)]  = 
832.0  N 

(v)  Determine  DFtrr  as  follows: 


Example:  (7)  For  trailer  testing,  determine  DFTRR  performing  a  rolling  resistance  test,  as 

DFxrr  =  1019.4  ¥  832.0  =  187.4  N  using  a  default  value  adjusted  to  the  follows: 

ambient  temperature  instead  of 


AFtrr  -  A FTRRdef  [l  +  0.006  •  (24  -  Te,„,, )] 


Where: 

DFiRR.dcf  =  default  rolling  resistance  force 
speed  adjustment;  Use  215  N  for  long 
_  box  vans  and  150  N  for  short  box  vans. 
7'coast  =  the  average  ambient  temperature 
during  both  low  and  high  speed 
segments. 

Example: 

DFxRR.def  =  215  N 
7coasi  —  25.5  C 

DFtrr  =215  [1  +  0.0006  (24  ¥  25.5)]  = 

213.1  N 

(8)  Square  the  air  speed 
measurements  and  calculate  average 


Eq.  1037.528-15 


squared  airspeed  during  each_speed 
range  for  each  run,\72air;hi  and  \72air,io- 
(9)  Average  the  Fio  and  \72air?i0  values 
for  each  pair  of  runs  in  opposite 
directions.  If  running  complete 
coastdownsas  described  in  paragraph 
(d)(1)  or  one  high-speedsegment  per 
direction  as  described  in  paragraph 
(d)(2),  average  every  two  Fio  and  v2air;i0 
values.  If  running  two  high-speed 
segments  per  direction  as  described  in 
paragraph  (d)(2),  average  every  four  Fio 
and  v2airjo  values.  Use  these  values  as 


Fio,Pair  and  v2airjo,pair  in  the  calculations 
in  this  paragraph  (h)  to  apply  to  each  of 
the  two  or  four  high-speedsegments 
from  the  same  runs  as  the  low  -  speed 
segments  used  to  determine  Fo,Pair  and 

l/^airJo,pair  - 

_  (10)  Calculate  average  air  temperature 
T and  air  pressure  Fact  during  each  high¬ 
speed  run. 

(1 1 )  Calculate  drag  area,  C&A,  in  m2 
for  each  high-speedsegment  using  the 
following  equation,  expressed  to  at  least 
three  decimal  places: 
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CdA 


2-(F  -F  -AF  -AF  1 

^  VJ  hi  1  lo,pair  1X1  spin  1X1  TRR  / 


ft 


lo,pair 

air,hi 


V. 


air  Jo,  pair 


t) 


Pact 


Eq.  1037.528-16 


Where: 

Fhi  =  road  load  force  at  high  speed 
determined  from  Eq.  1037.528-7. 

Fi0iPair  =  the  average  of  Fi0  values  for  a  pair 
of  opposite  direction  runs  calculated  as 
described  in  paragraph  (h)(9)  of  this 
section. 

DFspin  =  the  difference  in  drive-axlespin  loss 
force  between  high -speedand  low-speed 
coastdown  segments.  This  is  described 
in  paragraph  (h)(5)  of  this  section  for 
tractor  testing.  Let  DFspill  =  110  N  for 
trailer  testing. 


DFtrr  =  the  difference  in  tire  rolling 

resistance  force  between  high -speedand 
low-speedcoastdown  segments  as 
described  in  paragraphs  (h)(6)  or  (7)  of 
thissection. 

^2air,io,pair  =  the  average  of  v\ddo  values  for  a 
pair  of  opposite  direction  runs  calculated 
as  described  in  paragraph  (h)(9)  of  this 
section. 

R  =  specific  gas  constant  =  287.058  J/(kg-K). 

T  =  mean  air  temperature  expressed  to  at 
least  one  decimal  place. 


Pact  =  mean  absolute  air  pressure  expressed 
to  at  least  one  decimal  place. 

Example: 

Fhi  =  4645.5  N 
Flo, pair  =  1005.0  N 
DFSpm  =  77.0  N 
DFtrr  =  187.4  N 
air. hi  =  933.4  m2/S2 
V2  air,  lo  .pair  =  43.12  m2/s2 
R=  287.058  J/(kg-K) 

T  =  285.97  K 

Pact  =  101.727  kPa  =  101727  Pa 


2  •  (4640.5  - 1 005. 0  -  77.0  - 1 87.4)  287.058-285.97 
(933.4-43.12)  ’  101727 


CdA  =6.120  m2 

(12)  Calculate  your  final  CdA  value 
from  the  high-speedsegments  as 
follows: 

(i)  Eliminate  all  points  where  there 
were  known  equipment  problems  or 
other  measurement  problems. 

(ii)  Of  the  remaining  points,  calculate 
the  median  of  the  absolute  value  of  the 
yaw  angles,  ymed,  and  eliminate  all  CdA 
values  that  differ  by  more  than  1 .0°  from 

ymed- 

(iii)  Of  the  remaining  points,  calculate 
the  mean  and  standard  deviation  of  CdA 
and  eliminate  all  values  that  differ  by 
more  than  2.0  standard  deviations  from 
the  mean  value. 

(iv)  There  must  be  at  least  24  points 
remaining.  Of  the  remaining  points, 
recalculate  the  mean  yaw  angle.  Round 
the  mean  yaw  angle  to  the  nearest  0.1  °. 
This  final  result  is  the  effective  yaw 
angle,  yeff,  for  coastdown  testing. 

(v)  For  the  same  set  of  points, 
recalculate  the  mean  CdA.  This  is  the 
final  result  of  the  coastdown  test, 

Cd4effective-yaw-coastdown  - 

(i)  [Reserved] 

(j)  Include  the  following  information 
in  your  application  for  certification: 

(1)  The  name,  location,  and 
description  of  your  test  facilities, 
including  background/history, 
equipment  and  capability,  and  track  and 
facility  elevation,  along  with  the  grade 
and  size/length  of  the  track. 

(2)  Test  conditions  for  each  test  result, 
including  date  and  time,  wind  speed 
and  direction,  ambient  temperature  and 
humidity,  vehicle  speed,  driving 
distance,  manufacturer  name,  test 
vehicle/model  type,  model  year, 


applicable  family,  tire  type  and  rolling 
resistance,  weight  of  tractor -trai I er(as 
tested),  and  driver  identifier(s). 

(3)  Average  CdA  and  yaw  angle  results 
and  all  the  individual  run  results 
(including  voided  or  invalid  runs). 

§1037.530  Wind-tunnel  procedures  for 
calculating  drag  area  (CdA). 

Thewind-tunnelp  roced  u  re  speci  f  led 
in  this  section  is  considered  to  be  the 
primary  procedure  for  trailers,  but  is  an 
alternate  procedure  for  tractors. 

(a)  You  may  measure  drag  areas 
consistent  with  published  SAE 
procedures  as  described  in  thissection 
using  any  wind  tunnel  recognized  by 
the  Subsonic  Aerodynamic  Testing 
Association,  subject  to  the  provisions  of 
§§1037.525  through  1037.527.  If  your 
wind  tunnel  does  not  meet  the 
specifications  described  in  thissection, 
you  may  ask  us  to  approve  it  as  an 
alternate  method  under  §1037.525(d)  or 
§1037.526(d).  All  wind  tunnels  and 
wind  tunnel  tests  must  meet  the 
specifications  described  in  SAE  J1 252 
(incorporated  by  reference  in 
§1037.810),  with  the  following 
exceptions  and  additional  provisions: 

(1)  The  Overall  Vehicle  Reynolds 
number,  Re*w,  must  be  at  least  1.0-106. 
Tests  for  Reynolds  effects  described  in 
Section  7.1  of  SAE  J1 252  are  not 
required. 

(2)  For  full-scalewind  tunnel  tractor 
testing,  use  good  engineering  judgment 
to  select  a  trailer  that  is  a  reasonable 
representation  of  the  trailer  used  for 
reference  coastdown  testing.  For 
example,  where  your  wind  tunnel  is  not 
long  enough  to  test  the  tractor  with  a 
standard  53  foot  box  van,  it  may  be 


appropriate  to  use  a  shorter  box  van.  In 
such  a  case,  the  correlation  developed 
using  the  shorter  trailer  would  only  be 
valid  for  testing  with  the  shorter  trailer. 

(3)  For  reduced -scalewind  tunnel 
testing,  use  a  one-eighthor  larger  scale 
model  of  a  tractor  and  trailer  that  is 
sufficient  to  simulate  airflow  through 
the  rad  iator  i  n  let  gri  1 1  and  across  an 
engine  geometry  that  represents  engines 
commonly  used  in  your  test  vehicle. 

(b)  Open-throatwind  tunnels  must 
also  meet  the  specifications  of  SAE 
J2071  (incorporated  by  reference  in 
§1037.810). 

(c)  To  determine  CdA  values  for 
certifying  tractors,  perform  wind-tunnel 
testing  with  a  tractor- trai lercombi nation 
using  the  manufacturer’s  tractor  and  a 
standard  trailer.  To  determine  CdA 
values  for  certifying  trailers,  perform 
wind-tunneltesting  with  a  tractor -trailer 
combination  using  a  standard  tractor. 

Use  a  moving/rolling  floor  if  the  facility 
has  one.  For  Phase  1  tractors,  conduct 
the  wind  tunnel  tests  at  a  zero  yaw 
angle.  For  Phase  2  vehicles,  conduct  the 
wind  tunnel  tests  by  measuring  the  drag 
area  at  yaw  angles  of  +4.5°  and  ¥  4.5° 
and  calculating  the  average  of  those  two 
values. 

(d)  In  your  request  to  use  wind-tunnel 
testing  for  tractors,  or  in  your 
application  for  certification  for  trailers, 
describe  how  you  meet  all  the 
specifications  that  apply  under  this 
section,  using  terminology  consistent 
with  SAE  J1 594  (incorporated  by 
reference  in  §1037.810).  If  you  request 
our  approval  to  use  wind-tunneltesting 
even  though  you  do  not  meet  all  the 
specifications  of  this  section,  describe 
how  your  method  nevertheless  qualifies 
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as  an  alternate  method  under 
§1 037.525(d)  or  1037.526(d)  and 
include  all  the  following  information: 

(1)  identify  the  name  and  location  of 
the  test  facility  for  your  wind-tunnel 
method. 

(2)  Background  and  history  of  the 
wind  tunnel. 

(3)  The  wind  tunnel’s  layout  (with 
diagram),  type,  and  construction 
(structural  and  material). 

(4)  The  wind  tunnel’s  design  details: 
The  type  and  material  for  corner  turning 
vanes,  air  settling  specification,  mesh 
screen  specification,  air  straightening 
method,  tunnel  volume,  surface  area, 
average  duct  area,  and  circuit  length. 

(5)  Specifications  related  to  the  wind 
tunnel’s  flow  quality:  Temperature 
control  and  uniformity,  airflow  quality, 
minimum  airflow  velocity,  flow 
uniformity,  angularity  and  stability, 
static  pressure  variation,  turbulence 
intensity,  airflow  acceleration  and 
deceleration  times,  test  duration  flow 
quality,  and  overall  airflow  quality 
achievement. 

(6)  Test/working  section  information: 
Test  section  type  (e.g.,  open,  closed, 
adaptive  wall)  and  shape  (e.g.,  circular, 
square,  oval),  length,  contraction  ratio, 
maximum  air  velocity,  maximum 
dynamic  pressure,  nozzle  width  and 
height,  plenum  dimensions  and  net 
volume,  maximum  allowed  model  scale, 
maximum  model  height  above  road, 
strut  movement  rate  (if  applicable), 
model  support,  primary  boundary  layer 
slot,  boundary  layer  elimination 
method,  and  photos  and  diagrams  of  the 
test  section. 

(7)  Fan  section  description:  Fan  type, 
diameter,  power,  maximum  rotational 
speed,  maximum  speed,  support  type, 
mechanical  drive,  and  sectional  total 
weight. 

(8)  Data  acquisition  and  control 
(where applicable):  Acquisition  type, 
motor  control,  tunnel  control,  model 
balance,  model  pressure  measu remen t, 
wheel  drag  balances,  wing/body  panel 
balances,  and  model  exhaust 
simulation. 

(9)  Moving  ground  plane  or  rolling 
road  (if  applicable):  Construction  and 
material,  yaw  table  and  range,  moving 
ground  length  and  width,  belt  type, 
maximum  belt  speed,  belt  suction 
mechanism,  platen  instrumentation, 
temperature  control,  and  steering. 

(10)  Facility  correction  factors  and 
purpose. 

§1037.532  Using  computational  fluid 
dynamics  to  calculate  drag  area  (Cd4). 

This  section  describes  how  to  use 
commercially  available  computational 
fluid  dynamics  (CFD)  software  to 
determine  CdA  values,  subject  to  the 


provisions  of  §§1037.525  through 
1037.527.  This  is  considered  to  be  an 
alternate  method  for  both  tractors  and 
trailers. 

(a)  For  Phase  2  vehicles,  use  SAE 
J2966  (incorporated  by  reference  in 
§1037.810),  with  the  following 
clarifications  and  exceptions: 

(1 )  Vehicles  are  subject  to  the 
requirement  to  meet  standards  based  on 
the  average  of  testing  at  yaw  angles  of 
+4.5°  or  ¥4.5°;  however,  you  may 
submit  your  application  for  certification 
with  CFD  results  based  on  only  one  of 
those  yaw  angles. 

(2)  For  CFD  code  with  a  Navier- Stokes 
based  solver,  follow  the  additional  steps 
in  paragraph  (d)  of  this  section.  For 
Lattice- Boltzmann  based  CFD  code, 
follow  the  additional  steps  in  paragraph 
(e)  of  this  section. 

(3)  Simulate  a  Reynolds  number  of  5.1 
million  and  an  air  speed  of  65  mi/hr. 

(4)  Perform  the  General  On-Road 
Simulation  (not  the  Wind  Tunnel 
Simulation). 

(5)  Use  a  free  stream  turbulence 
intensity  of  0.0%. 

(6)  Choose  time  steps  that  can 
accurately  resolve  intrinsic  flow 
instabilities,  consistent  with  good 
engineering  judgment. 

(7)  The  result  must  be  drag  area  (CdA), 
not  drag  coefficient  (Cd),  based  on  an  air 
speed  of  65  mi/hr. 

(8)  Submit  information  as  described 
in  paragraph  (g)  of  this  section. 

(b)  For  Phase  1  tractors,  apply  the 
procedures  as  specified  in  paragraphs 

(c)  through  (f)  of  this  section.  Paragraphs 
(c)  through  (f)  of  section  apply  for  Phase 
2  vehicles  only  as  specified  in 
paragraph  (a)  of  this  section. 

(c)  To  determine  CdA  values  for 
certifying  a  tractor,  perform  CFD 
modeling  based  on  a  tractor- trailer 
combination  using  the  manufacturer’s 
tractor  and  a  standard  trailer.  To 
determine  CdA  values  for  certifying  a 
trailer,  perform  CFD  modeling  based  on 
a  tractor- trailercombination  using  a 
standard  tractor.  Perform  all  CFD 
modeling  as  follows: 

(1 )  Specify  a  blockage  ratio  at  or 
below  0.2%  to  simulate  open -road 
conditions. 

(2)  Assume  zero  yaw  angle. 

(3)  Model  the  tractor  with  an  open 
grill  and  representative  back  pressures 
based  on  available  data  describing  the 
tractor’s  pressure  characteristics. 

(4)  Enable  the  turbulence  model  and 
mesh  deformation. 

(5)  Model  tires  and  ground  plane  in 
motion  to  simulate  a  vehicle  moving 
forward  in  the  direction  of  travel. 

(6)  Apply  the  smallest  cell  size  to 
local  regions  on  the  tractor  and  trailer  in 
areas  of  high  flow  gradients  and  smaller  - 


geometry  features  (e.g.,  the  A -pi  liar, 
mirror,  visor,  grille  and  accessories, 
trai  ler -  lead i ngedge,  trai ler-  trai I  i ngedge, 
rear  bogey,  tires,  and  tractor- trai lergap). 

(7)  Simulate  a  vehicle  speed  of  55  mi/ 
hr. 

(d)  Take  the  following  steps  for  CFD 
code  with  a  Navier-Stokesformuia 
solver: 

(1)  Perform  an  unstructured,  time- 
accurate  analysis  using  a  mesh  grid  size 
with  a  total  volume  element  count  of  at 
least  50  million  cells  of  hexahedral  and/ 
or  polyhedral  mesh  cell  shape,  surface 
elements  representing  the  geometry 
consisting  of  no  less  than  6  million 
elements,  and  a  near- wallcell  size 
corresponding  to  a  y+  value  of  less  than 
300. 

(2)  Perform  the  analysis  with  a 
turbulence  model  and  mesh 
deformation  enabled  (if  applicable)  with 
boundary  layer  resolution  of  ±95%. 

Once  the  results  reach  this  resolution, 
demonstrate  the  convergence  by 
supplying  multiple,  successive 
convergence  values  for  the  analysis.  The 
turbulence  model  may  use  k-epsilon(k- 
e),  shear  stress  transport  k-omega(SST 
k-w),or  other  commercially  accepted 
methods. 

(e)  For  Lattice -Boltzmann  based  CFD 
code,  perform  an  unstructured,  time- 
accurate  analysis  using  a  mesh  grid  size 
with  total  surface  elements  of  at  least  50 
million  cells  using  cubic  volume 
elements  and  triangular  and/or 
quadrilateral  surface  elements  with  a 
near- wallcell  size  of  no  greater  than  6 
mm  on  local  regions  of  the  tractor  and 
trailer  in  areas  of  high  flow  gradients 
and  smaller  geometry  features,  with  cell 
sizes  in  other  areas  of  the  mesh  grid 
starting  at  twelve  millimeters  and 
increasing  in  size  from  this  value  as  the 
distance  from  the  tractor  and  trailer 
increases. 

(f)  You  may  ask  us  to  allow  you  to 
perform  CFD  analysis  using  parameters 
and  criteria  other  than  those  specified  in 
this  section,  consistent  with  good 
engineering  judgment.  In  your  request, 
you  must  demonstrate  that  you  are 
unable  to  perform  modeling  based  on 
the  specified  conditions  (for  example, 
you  may  have  insufficient  computing 
power,  or  the  computations  may  require 
inordinate  time),  or  you  must 
demonstrate  that  different  criteria  (such 
as  a  different  mesh  cell  shape  and  size) 
will  yield  better  results.  In  your  request, 
you  must  also  describe  your 
recommended  alternative  parameters 
and  criteria,  and  describe  how  this 
approach  will  produce  results  that 
adequately  represent  a  vehicle’s  in-use 
performance.  We  may  require  that  you 
supply  data  demonstrating  that  your 
selected  parameters  and  criteria  will 
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provides  sufficient  ievei  of  detail  to 
yield  an  accurate  analysis.  If  you  request 
an  alternative  approach  because  it  will 
yield  better  results,  we  may  require  that 
you  perform  CFD  analysis  using  both 
your  recommended  criteria  and 
parameters  and  the  criteria  and 
parameters  specified  in  this  section  to 
compare  the  resulting  key  aerodynamic 
characteristics,  such  as  pressure 
profiles,  drag  build-up, and  turbulent/ 
laminar  flow  at  key  points  around  the 
tractor- trailercombination. 

(g)  Include  the  following  information 
in  your  request  to  determine  CdA  values 
using  CFD: 

(1 )  The  name  of  the  software. 

(2)  The  date  and  version  number  of 
the  software. 

(3)  The  name  of  the  company 
producing  the  software  and  the 
corresponding  address,  phone  number, 
and  Web  site. 

(4)  Identify  whether  the  software  uses 
Navier-Stokesor  Lattice- Boltzmann 
equations. 

(5)  Describe  the  input  values  you  will 
use  to  simulate  the  vehicle’s 
aerodynamic  performance  for 
comparing  to  coastdown  results. 

§1037.534  Constant-speed  procedure  for 
calculating  drag  area  (Cd4). 

This  section  describes  how  to  use 
constant -speedaerodynamic  drag 
testing  to  determine  CdA  values,  subject 
to  the  provisions  of  §1037.525.  This  is 
considered  to  be  an  alternate  method  for 
tractors. 

(a)  Test  track.  Select  a  test  track  that 
meets  the  specifications  described  in 
§1 037.528(c)(3). 

(b)  Ambient  conditions.  At  least  two 
tests  are  required.  For  one  of  the  tests, 
ambient  conditions  must  remain  within 
the  specifications  described  in 
§1037.528(c)  throughout  the 
preconditioning  and  measurement 
procedure.  The  other  tests  must  also 
meet  those  specifications  except  for  the 
wind  conditions.  The  wind  conditions 
must  be  such  that  80  percent  of  the 
values  of  yaw  angle,  yair,  from  the  50 
mi/hr  and  70  mi/hr  test  segments  are 
between  4°  and  1 0°  or  between  ¥  4°  and 
¥10°. 

(c)  Vehicle  preparation.  Perform 
testing  with  a  tractor -trailercombination 
using  the  manufacturer’s  tractor  and  a 
standard  trailer.  Prepare  tractors  and 
trailers  for  testing  as  described  in 

§1 037.528(b).  install  measurement 
instruments  meeting  the  requirements  of 
40  CFR  part  1065,  subpart  C,  that  have 
been  calibrated  as  described  in  40  CFR 
part  1065,  subpart  D,  as  follows: 

(1 )  Measure  torque  at  each  of  the  drive 
wheels  using  a  hub  torque  meter  or  a 
rim  torque  meter.  If  testing  a  tractor 


with  two  drive  axles,  you  may 
disconnect  one  of  the  drive  axles  from 
receiving  torque  from  the  driveshaft,  in 
which  case  you  would  measure  torque 
at  only  the  wheels  that  receive  torque 
from  the  driveshaft.  Set  up  instruments 
to  read  engine  rpm  for  calculating 
rotational  speed  at  the  point  of  the 
torque  measu remen ts,  or  install 
instruments  for  measuring  the  rotational 
speed  of  the  wheels  directly. 

(2)  Install  instrumentation  to  measure 
vehicle  speed  at  10  Hz,  with  an 
accuracy  and  resolution  of  0.1  mi/hr. 
Also  install  instrumentation  for  reading 
engine  rpm  from  the  engine’s  onboard 
computer. 

(3)  Mount  an  anemometer  on  the 
trailer  as  described  in  §1037.528(f). 

(4)  Fill  the  vehicle’s  fuel  tanksso  they 
are  at  maximum  capacity  at  the  start  of 
the  measurement  procedure. 

(5)  Measure  the  weight  over  each  axle 
to  the  nearest  20  kg,  with  a  full  fuel 
tank,  including  the  driver  and  any 
passengers  that  will  be  in  the  vehicle 
during  the  test. 

(d)  Measurement  procedure.  The 
measurement  sequence  consists  of 
vehicle  preconditioning  followed  by 
stabilization  and  measu  remen  t  over  five 
consecutive  constant -speed test 
segments  with  three  different  speed 
setpoints  (10,  50,  and  70  mi/hr).  Each 
test  segment  is  divided  into  smaller 
increments  for  data  analysis. 

(1 )  Precondition  the  vehicle  and  zero 
the  torque  meters  as  follows: 

(1)  if  you  are  using  rim  torque  meters, 
zero  the  torque  meters  by  lifting  each 
instrumented  axle  and  recording  torque 
signals  for  at  least  30  seconds,  and  then 
drive  the  vehicle  at  50  mi/hr  for  at  least 
30  minutes. 

(ii)  If  you  are  using  any  other  kind  of 
torque  meter,  drive  the  vehicle  at  50  mi/ 
hr  for  at  least  30  minutes,  and  then 
allow  the  vehicle  to  coast  down  from 
full  speed  to  a  complete  standstill  while 
the  clutch  is  disengaged  or  the 
transmission  is  in  neutral,  without 
braking.  Zero  the  torque  meters  within 
60  seconds  after  the  vehicle  stops 
moving  by  recording  the  torque  signals 
for  at  least  30  seconds,  and  directly 
resume  vehicle  preconditioning  at  50 
mi/hr  for  at  least  1 .25  mi. 

(iii)  You  may  calibrate  instruments 
during  the  preconditioning  drive. 

(2)  Perform  testing  as  described  in 
paragraph  (d)(3)  of  this  section  over  a 
sequence  of  test  segments  at  constant 
vehicle  speed  as  follows: 

(i)  300±30  seconds  in  each  direction 
at  10  mi/hr. 

(ii)  450±30  seconds  in  each  direction 
at  70  mi/hr. 

(iii) 450±30  seconds  in  each  direction 
at  50  mi/hr. 


(iv) 450±30  seconds  in  each  direction 
at  70  mi/hr. 

(v)  450±30  seconds  in  each  direction 
at  50  mi/hr. 

(vi)  300±30  seconds  in  each  direction 
at  10  mi/hr. 

(3)  When  the  vehicle  preconditioning 
described  in  paragraph  (d)(1)  of  this 
section  is  complete,  stabilize  the  vehicle 
at  the  specified  speed  for  at  least  200 
meters  and  start  taking  measurements. 
The  test  segment  starts  when  you  start 
taking  measurements  for  all  parameters. 

(4)  During  the  test  segment,  continue 
to  operate  the  vehicle  at  the  speed 
setpoint,  maintaining  constant  speed 
and  torque  within  the  ranges  specified 
in  paragraph  (e)  of  this  section.  Drive 
the  vehicle  straight  with  minimal 
steering;  do  not  change  gears.  Perform 
measurements  as  follows  during  the  test 
segment: 

(i)  Measure  the  rotational  speed  of  the 
driveshaft,  axle,  or  wheel  where  the 
torque  is  measured,  or  calculate  it  from 
engine  rpm  in  conjunction  with  gear 
and  axle  ratios,  as  applicable. 

(ii)  Measure  vehicle  speed  in 
conjunction  with  time-of-dayiata. 

(iii)  Measure  ambient  conditions,  air 
speed,  and  air  direction  as  described  in 
§1 037.528(e)  and  (f).  Correct  air  speed 
and  air  direction  as  described  in 
paragraphs  (f)(1 )  and  (2)  of  this  section. 

(5)  You  may  divide  a  test  segment  into 
multiple  passes  by  suspending  and 
resuming  measurements.  Stabilize 
vehicle  speed  before  resuming 

measu  remen  ts  for  each  pass  as 
described  in  paragraph  (d)(3)  of  this 
section.  Analyze  the  data  from  multiple 
passes  by  combining  them  into  a  single 
sequence  of  measurements  for  each  test 
segment. 

(6)  Divide  measured  values  into  even 
10  second  increments.  If  the  last 
increment  for  each  test  segment  is  less 
than  10  seconds,  disregard  measured 
values  from  that  increment  for  all 
calculations  under  this  section. 

(e)  Validation  criteria.  Analyze 
measurements  to  confirm  that  the  test  is 
valid.  Analyze  vehicle  speed  and  drive 
torque  by  calculating  the  mean  speed 
and  torque  values  for  each  successive  1 
second  increment,  for  each  successive 
10  second  increment,  and  for  each  test 
segment.  The  test  is  valid  if  the  data 
conform  to  al  I  the  fol  low i ng 
specifications: 

(1)  Vehicle  speed.  The  mean  vehicle 
speed  for  the  test  segment  must  be 
within  1 .00  mi/hr  of  the  speed  setpoint. 
In  addition,  for  testing  at  50  mi/hr  and 
70  mi/hr,  all  ten  of  the  1  second  mean 
vehicle  speeds  used  to  calculatea 
corresponding  10  second  mean  vehicle 
speed  must  be  within  ±0.2  mi/hr  of  that 
10  second  mean  vehicle  speed.  Perform 
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the  same  data  analysis  for  testing  at  1 0 
mi/hr,  but  apply  a  validation  threshold 
of  ±0.1  mi/hr. 

(2)  Drive  torque .  All  ten  of  the  1 
second  mean  torque  values  used  to 
calculate  a  corresponding  10  second 
mean  torque  value  must  be  within  ±50% 
of  that  10  second  mean  torque  value. 

(3)  Torque  drift  Torque  meter  drift 
may  not  exceed  ±1%.  Determine  torque 
meter  drift  by  repeating  the  procedure 


described  in  paragraph  (d)(1)  of  this 
section  after  testing  is  complete,  except 
that  driving  the  vehicle  is  necessary 
only  to  get  the  vehicle  up  to  50  mi/hr 
as  part  of  coasting  to  standstill. 

(f)  Calculations.  Analyze  measured 
data  for  each  time  segment  after  time¬ 
aligning  ail  the  data.  Use  the  following 
calculations  to  determine  CdA : 

(1)  Onboard  airspeed.  Correct 
onboard  anemometer  measurements  for 


airspeed  using  onboard  measurements 
and  measured  ambient  conditions  as 
described  in  §1037.528(f),  except  that 
you  must  first  divide  the  test  segment 
into  consecutive  lOsecond  increments. 
Disregard  data  from  the  final  increment 
of  the  test  segment  if  it  is  less  than  10 
seconds.  This  analysis  results  in  the 
following  equation  for  correcting  air 
speed  measu  remen  ts: 


Eq.  1037.534-1 


(2)  Yaw  angle.  Correct  the  onboard 
anemometer  measurements  for  air 
direction  for  each  test  segment  as 
follows: 


(i)  Calculate  arithmetic  mean  vajues 
for  vehicle  speed,  v,  wind  speed,  w,  and 
wind  direction,  Tw,  over  each  10  second 
increment  for  each  test  segment. 
Disregard  data  from  the  final  increment 


of  the  test  segment  if  it  is  less  than  10 
seconds. 

(ii)  Calculate  the  theoretical  air 
direction,  yair;th,  for  each  10  second 
increment  using  the  following  equation: 


^air.th  =  arctan 


w-sin(^w+^veh) 

v+w-cos(^w+4h) 


Eq.  1037.534-2 


Where: 

fveh  =  the  vehicle  direction,  as  described  in 
§  1037.528(f)(2). 


Example: 
w  =  7.1  mi/hr 
7=  69.9  mi/hr 


Tw  =  47.0° 
Tyeh  —  0 


y air.th  =  arCtan 


7.1  -  sin  (47.0  +  0) 
69.9  +  7.1 -cos  (47.0  +  0) 


Taintli  —  3.97 

(iii)  Perform  a  linear  regression  using 
paired  values  of  yair:th  and  measured  air 


(iv)  For  all  50  mi/hr  and  70  mi/hr  test 
segments,  correct  each  measured  value 


(3)  Road  load  force,  (i)  Average  the 
sum  of  the  corrected  torques,  the 
average  of  the  wheel  speed 


direction,  yair,meas,  from  each  lOsecond 
increment  for  all  50  mi/hr  and  70  mi/ 
hr  test  segments  to  determine  the  air - 

W air,th  —  Pq  P\  W airjucas 

Eq.  1037.534-3 


of  air  direction  using  the  following 
equation: 

V m~  Po  ^P\'W air,meas 


Eq.  1037.534-4 

measurements,  and  the  vehicle  speed 
over  every  10  second  increment  to 
determine,  rtotai,  fnwheei,  and  v. 


direction  correction  coefficients,  b0  and 
bi;  based  on  the  following  equation: 


_  (ii)  Calculate  a  mean  road  load  force, 
Arl [speed] ,  for  each  10  second  increment 
using  the  following  equation: 
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Fc 


total 

RL  [speed]  —  — 


T  f  ,77-  h  —  h 

1  J  n wheel  ,  7i  /T  *  me, start  inc.end 


'  n wheel 

30 


-  +  M  *  o  * 

g  I  n 


mc,start  ^inc.end 


Eq.  1037.534-5 


Where: 

Ttotai  =  mean  of  all  corrected  torques  at  a 
point  in  time. 
v=  mean  vehicle  speed. 
fn wheel  =  mean  wheel  speed. 

M  =  the  measured  vehicle  mass. 
ag  =  acceleration  of  Earth’s  gravity,  as 
described  in  40  CFR  1065.630. 


frisc  =  elevation  at  the  start  or  end  of  each  10 
second  increment  expressed  to  at  least 
two  decimal  places. 

Dmc  =  distance  traveled  on  the  road  surface 
from  a  fixed  reference  location  along  the 
road  to  the  start  or  end  of  each  10  second 
increment,  expressed  to  at  least  one 
decimal  place. 

Example: 


Ttotai  =  2264.9  N-m 
)L  -  31 .6  m/s 
Awheel  =598.0  r/min 
M  =  16508  kg 
ag  =  9.8061  m/s2 
/hnc.stait  —  0.044  m 
h'mcxn&  —  0.574  m 
start  —  215.4  tTI 
Z0mc,end  =  697.8  m 


K 


R.L70 


^.^£  +  16508.9.8061.^i^ 
31.6  30  1 215.4  ”697.8 


FRL70  =  4310.6  N 

(4)  Determination  of  drag  area . 
Calculate  a  vehicle’s  drag  area  as 
follows: 

(i)  Calculate  the  mean  road  load  force 
from  all  10 second  increments  from  the 
10  mi/hr  test  segments  from  the  test  that 
was  within  the_wind  limits  specified  in 
§1037.528(c),  Fj-LioTest-  This  value 


represents  the  mechanical  drag  force 
acting  on  the  vehicle. 

(ii)  Calculate  the  mean  aerodynamic 
force  for  each  10  second  increment, 

F aero  [speed]  ,  from  the  50  mi/hr  and_70  mi/ 
hr  tesLsegments  by  subtracting  FRL iciest 

from  FRL[speed]  - 

(iii)  Average  the  corrected  air  speed 
and  corrected  yaw  angle  over  every  10 


second  segment  from  the  50  mi/hr  and 
70  mi /hr  test  segments  to  determine  vair 
and  yair. 

(iv)  Calculate  CdA  for  each  10  second 
increment  from  the  50  mi/hr  and  70  mi/ 
hr  test  segments  using  the  following 
equation: 


r  a 

[speed] 


2  F 


aerofspeed] 


^air  [speed] 


RT 

Pact 


Eq.  1037.534-6 


Where: 

Cd4i[speed]  =  the  mean  drag  area  for  each  10 
_  second  increment,  /. 

Faero [speed]  =  mean  aerodynamic  force  over  a 
given  10  second  increment  =  FRL[Speed]  ¥ 

FRLlOjtest  ■ 


vair[speed]  =  mean  aerodynamic  force  over  a 
given  10  second  increment. 

6  =  specific  gas  constant  =  287.058  J/(kg-K). 
I  =  mean  air  temperature. 

Pact  =  mean  absolute  air  pressure. 

_  Example: 

FrL70  =  4310.6  N 


FRLlO.test  -  900.1  N 

Faero70  =  4310.6  ¥  900.1  =  3410.5  N 

v2ah7o  =  1089.5  m2/s2 

R  =  287.058  J/(kg-K) 

T  =  293.68  K 
Pact=  101300  Pa 


2 ‘3410.5  287.058-293.68 
1089.5  *  101300 


CdAi70  =  5.210  m2 

(v)  Plot  all  CdA  values  from  the  50  mi/ 
hr  and  70  mi/hr  test  segments  against 


the  corresponding  values  for  corrected 
yaw  angle  for  each  10  second  increment. 
Create  a  regression  based  on  a  fourth - 


order  polynomial  regression  equation  of 
the  following  form: 


CdA: 


'  C^ZeroYaw  af  l^air 


+  a2  •  wlit  +  a3 •  WL  +  a4 ■  wlir 


Eq.  1037.534-7 
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(vi)  Determine  Cd/Wait  as  the  average 
of  CdA  values  at  4.5°  and  ¥  4.5°  by 
applying  Eq.  1037.534-7  at  those  angles. 

(g)  Documentation.  Keep  the 
following  records  related  to  the 
constant-speedprocedure  for 
calculating  drag  area: 

(1)  The  measurement  data  for 
calculating  CdA  as  described  in  this 
section. 

(2)  A  general  description  and  pictures 
of  the  vehicle  tested. 

(3)  The  vehicle’s  maximum  height 
and  width. 

(4)  The  measured  vehicle  mass. 

(5)  Mileage  at  the  start  of  the  first  test 
segment  and  at  the  end  of  the  last  test 
segment. 

(6)  The  date  of  the  test,  the  starting 
time  for  the  first  test  segment,  and  the 
ending  time  for  the  last  test  segment. 

(7)  The  transmission  gear  used  for 
each  test  segment. 

(8)  The  data  describing  how  the  test 
was  valid  relative  to  the  specifications 
and  criteria  described  in  paragraphs  (b) 
and  (e)  of  this  section. 

(9)  A  description  of  any  unusual 
events,  such  as  a  vehicle  passing  the  test 
vehicle,  or  any  technical  or  human 
errors  that  may  have  affected  the  CdA 
determination  without  invalidating  the 
test. 


Where: 

Prefi  =  the  reference  pressure  at  each  point  / 
in  the  PTO  cycle. 

Pi  =  the  normalized  pressure  at  each  point  i 
_  in  the  PTO  cycle  (relative  to  pmax). 

Pmax  =  the  mean  maximum  pressure 
measured  in  paragraph  (b)(2)  of  this 
_  section. 

Pmia  =  the  mean  minimum  pressure  measured 
in  paragraph  (b)(2)  of  this  section. 

(4)  If  the  PTO  system  has  two  circuits, 
repeat  paragraph  (b)(2)  and  (3)  of  this 
section  for  the  second  PTO  circuit. 

(5)  Install  a  system  to  control 
pressures  in  the  PTO  system  during  the 
cycle. 

(6)  Start  the  engine. 

(7)  Depending  on  the  number  of 
circuits  the  PTO  system  has,  operate  the 
vehicle  over  one  or  concurrently  over 
both  of  the  denormal ized  PTO  duty 
cycles  in  Appendix  I  i  of  this  part. 
Measure  emissions  during  operation 
over  each  duty  cycle  using  the 
provisions  of  40  CFR  part  1066. 


§1037.540  Special  procedures  for  testing 
vehicles  with  hybrid  power  take-off. 

This  section  describes  optional 
procedures  for  quantifying  the  reduction 
in  greenhouse  gas  emissions  for  vehicles 
as  a  result  of  running  power  take-off 
(PTO)  devices  with  a  hybrid  energy 
delivery  system.  See  §1037.550  for 
powertrain  testing  requirements  that 
apply  for  drivetrain  hybrid  systems.  The 
procedures  are  written  to  test  the  PTO 
by  ensuring  that  the  engine  produces  ail 
of  the  energy  with  no  net  change  in 
stored  energy  (charge-sustaining), and 
for  plug  -  inhybrid  vehicles,  also 
allowing  for  drawing  down  the  stored 
energy  (charge-depleting). The  full 
charge -sustainingtest  for  the  hybrid 
vehicle  is  from  a  fully  charged 
renewable  energy  storage  system  (RESS) 
to  a  depleted  RESS  and  then  back  to  a 
fully  charged  RESS.  You  must  include 
all  hardware  for  the  PTO  system.  You 
may  ask  us  to  modify  the  provisions  of 
this  section  to  allow  testing  hybrid 
vehicles  other  than  electric -battery 
hybrids,  consistent  with  good 
engineering  judgment.  For  plug-in 
hybrids,  use  a  utility  factor  to  properly 
weight  charge-sustainingand  charge- 
depleting  operation  as  described  in 
paragraph  (f)(3)  of  this  section. 

(a)  Select  two  vehicles  for  testing  as 
fol  lows: 

(1 )  Select  a  vehicle  with  a  hybrid 
energy  delivery  system  to  represent  the 

PKH=PiiPm^-Pmm)  +  Pmin 


Eq.  1037.540-1 

(8)  Measured  pressures  must  meet  the 
cycle-validationspecifications  in  the 
following  table  for  each  test  run  over  the 
duty  cycle: 


Table  1  of  §1037.540— Statistical 
Criteria  for  Validating  Each 
Test  Run  Over  the  Duty  Cycle 


Parameter1 

Pressure 

Slope,  ai  . 

0.950  <  ai  <  1.030. 

Absolute  value  of 

<  2.0%  of  maximum 

intercept,  |a0|. 

mapped  pressure. 

Standard  error  of  esti¬ 

<  10%  of  maximum 

mate,  SEE. 

mapped  pressure. 

Coefficient  of  deter¬ 
mination,  r2. 

>  0.970. 

1  Determine  values  for  specified  parameters 
as  described  in  40  CFR  1065.514(e)  by  com¬ 
paring  measured  values  to  denormalized  pres¬ 
sure  values  from  the  duty  cycle  in  Appendix  II 
of  this  part. 


range  of  PTO  configurations  that  will  be 
covered  by  the  test  data.  If  your  test  data 
will  represent  more  than  one  PTO 
configuration,  use  good  engineering 
judgment  to  select  the  configuration 
with  the  maximum  number  of  PTO 
circuits  that  has  the  smallest  potential 
reduction  in  greenhouse  gas  emissions. 

(2)  Select  an  equivalent  conventional 
vehicle  as  specified  in  §1037.615. 

(b)  Measure  PTO  emissions  from  the 
fully  warmed -upconventional  vehicle 
as  follows: 

(1)  Without  adding  a  restriction, 
instrument  the  vehicle  with  pressure 
transducers  at  the  outlet  of  the 
hydraulic  pump  for  each  circuit. 

Perform  pressure  measurements  with  a 
frequency  of  at  least  1  Hz. 

(2)  Operate  the  PTO  system  with  no 
load  for  at  least  15  seconds.  Measure 
gauge  pressure  and  record  the  average 
value  over  the  last  10  seconds  (pm in).  For 
hybrid  PTO  systems  the  measured 
pressure  with  no  load  is  typically  zero. 
Apply  maximum  operator  demand  to 
the  PTO  system  until  the  pressure  relief 
valve  opens  and  pressure  stabilizes; 
measure  gauge  pressure  and  record  the 
average  value  over  the  last  10  seconds 

(Pmax  )- 

(3)  Denormalize  the  PTO  duty  cycle  in 
Appendix  II  of  this  part  using  the 
following  equation: 


(c)  Measure  PTO  emissions  from  the 
fully  warmed -uphybrid  vehicle  as 
follows: 

(1)  Perform  the  steps  in  paragraphs 
(b)(1 )  through  (5)  of  this  section. 

(2)  Prepare  the  vehicle  for  testing  by 
operating  it  as  needed  to  stabilize  the 
RESS  at  a  full  state  of  charge  (or 
equivalent  for  non-electricRESS). 

(i)  For  plug- inhybrid  electric 
vehicles,  we  recommend  charging  the 
battery  with  an  external  electrical 
source. 

(ii)  For  other  vehicles,  we  recommend 
running  back-to-bacIPTO  tests  until 
engine  operation  is  initiated  to  charge 
the  RESS.  The  RESS  should  be  fully 
charged  once  engine  operation  stops. 
The  ignition  should  remain  in  the  “on” 
position. 

(3)  Turn  the  vehicle  and  PTO  system 
off  while  the  sampling  system  is  being 
prepared. 

(4)  Turn  the  vehicle  and  PTO  system 
on  such  that  the  PTO  system  is 
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functional,  whether  it  draws  power  from 
the  engine  or  a  battery. 

(5)  Operate  the  vehicle  over  one  or 
both  of  the  denormal ized  PTO  duty 
cycles  without  turning  the  vehicle  off, 
until  the  engine  starts  and  then  shuts 
down.  This  may  require  running 
multiple  repeats  of  the  PTO  duty  cycles. 
For  non  -PHEVsystems  the  test  cycle  is 
completed  once  the  engine  shuts  down. 
For  plug  -  inhybrid  systems,  continue 
running  until  the  PTO  hybrid  is  running 
in  a  charge -sustainingmode  such  that 
the  “End  of  Test”  requirements  defined 
in  40  CFR  1066.501  are  met.  Measure 


Where: 

i  =  an  indexing  variable  that  represents  one 
recorded  value. 

N  =  number  of  measurement  intervals. 

Pcircmt-y  =  normalized  pressure  command 
from  circuit  1  of  the  PTO  cycle  for  each 
point,  /,  starting  from  /=  1. 

P circuit- i5i  =  normalized  pressure  command 
from  circuit  2  of  the  PTO  cycle  for  each 
point,  /,  starting  from  /  =  1.  Let  Pdrcuit-2 

_  =  0  if  there  isonly  one  circuit. 

Pcircuit-i  =  the  mean  normalized  pressure 
command  from  circuit  1  over  the  entire 
PTO  cycle. 


emissions  as  described  in  paragraph 
(b)(7)  of  this  section.  Use  good 
engineering  judgment  to  minimize  the 
variability  in  testing  between  the  two 
types  of  vehicles. 

(6)  For  plug-  inhybrid  electric 
vehicles,  follow  40  CFR  1066.501  to 
divide  the  test  into  charge- depletingand 
charge  - sustai  n  i  ngoperati on . 

(7)  Apply  cycle-validationcriteria  as 
described  in  paragraph  (b)(8)  of  this 
section  to  both  charge- sustai ningand 
charge  -  dep  let  i  ngoperat  ion . 

(d)  Calculate  the  equivalent  distance 
driven  based  on  operating  time  for  each 

N 

Z  (^Circuit-1,,  +PcircUim)-& 

f  —  - 

test-partial  —  • — 

F  circuit-]  /^circuit-2 


Eq.  1037.540-2 


Pcircuit-2  =  the  mean  normalized  pressure 
command  from  circuit  2  over  the  entire 
PTO  cycle.  Let  Pckcmt-i  =  0  if  there  is  only 
one  circuit. 

Df  =  the  time  interval  between  measurements. 
For  example,  at  100  Hz,  D t  =  0.0100 
seconds. 

(3)  Sum  the  time  from  the  complete 
cycles  and  from  the  partial  cycle. 

(4)  Divide  the  total  PTO  operating 
time  from  paragraph  (d)(3)  of  this 
section  by  a  conversion  factor  of  0.0144 
hr/mi  for  Phase  1  and  0.0217  hr/mi  for 


section  of  the  PTO  portion  of  the  test  as 
applicable  by  determining  the  time  of 
the  test  and  applying  the  conversion 
factor  in  paragraph  (d)(4)  of  this  section. 
For  testing  where  fractions  of  a  cycle 
were  run  (for  example,  where  three 
cycles  are  completed  and  the  halfway 
point  of  a  fourth  PTO  cycle  is  reached 
before  the  engine  starts  and  shuts  down 
again),  calculate  the  time  of  the  test,  fte st, 
as  follows; 

(1)  Add  up  the  time  run  for  all 
complete  tests. 

(2)  For  fractions  of  a  test,  use  the 
following  equation  to  calculate  the  time: 


Phase  2  to  determine  the  equivalent 
distance  driven.  The  conversion  factors 
are  based  on  estimates  of  average 
vehicle  speed  and  PTO  operating  time 
as  a  percentage  of  total  engine  operating 
time;  the  Phase  2  conversion  factor  is 
calculated  from  an  averagespeed  of  27.1 
mi/hr  and  PTO  operation  37%  of  engine 
operating  time,  as  follows; 


Factor  = 


_ _ 37% _ 

(1 00  %  -  3  7  %)  *  27 . 1  mi/hr 


0.02 17  hr/mi 


(e)  For  Phase  1,  calculate  combined 
cycle- weightedemissions  of  the  four 
duty  cycles  for  vocational  vehicles,  for 
both  the  conventional  and  hybrid  PTO 
vehicle  tests,  as  follows: 

(1)  Calculate  the  C02  emission  rates  in 
grams  per  test  without  rounding  for  both 
the  conventional  vehicle  and  the  charge- 
sustaining  and  charge- depleting 
portions  of  the  test  for  the  hybrid 
vehicle  as  applicable. 

(2)  Divide  the  C02  mass  from  the  PTO 
cycle  by  the  distance  determined  in 
paragraph  (d)(4)  of  this  section  and  the 
standard  payload  to  get  the  C02 
emission  rate  in  g/ton-mile.For  plug-in 
hybrid  electric  vehicles  follow 
paragraph  (f)(3)  of  this  section  to 
calculate  utility  factor  weighted  C02 
emissions  in  g/ton-mile. 


(3)  Calculate  the  g/ton-mileemission 
rate  for  the  driving  portion  of  the  test 
specified  in  §1037.510  and  add  this  to 
the  C02  g/ton-mileemission  rate  for  the 
PTO  portion  of  the  test. 

(4)  Follow  the  provisions  of 
§1037.615  to  calculate  improvement 
factors  and  benefits  for  advanced 
technologies. 

(f)  For  Phase  2,  calculate  the  delta 
PTO  fuel  results  for  input  into  GEM 
during  vehicle  certification  as  follows: 

(1)  Calculate  fuel  consumption  in 
grams  per  test,  mfue iPT0 ,  without 
rounding,  as  described  in  40  CFR 
1036.540(d)(4)  and  (5)  for  both  the 
conventional  vehicle  and  the  charge- 
sustaining  and  charge-depleting 
portions  of  the  test  for  the  hybrid 
vehicle  as  appl icable. 


(2)  Divide  the  fuel  mass  by  the 
applicable  distance  determined  in 
paragraph  (d)(4)  of  this  section  and  the 
appropriate  standard  payload  to 
determine  the  fuel  rate  in  g/ton-mile. 

(3)  For  plug- inhybrid  electric 
vehicles  calculate  the  utility  factor 
weighted  fuel  consumption  in  g/ton- 
mile,  as  follows: 

(i)  Determine  the  utility  factor  fraction 
for  the  PTO  system  from  the  table  in 
Appendix  V  of  this  part  using 
interpolation  based  on  the  total  time  of 
the  charge- depletingportion  of  the  test 
as  determined  in  paragraphs  (c)(6)  and 
(d)(3)  of  this  section. 

(ii)  Weight  the  emissions  from  the 
charge -sustai ningand  charge- depleting 
portions  of  the  test  using  the  following 
equation: 
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mfuelPTO,pIug-m  “  mPTO,CD  *  ^tCD  +  777  PTO, CS  ‘  ^tCD  ) 

Eq.  1037.540-3 


Where: 

mpiox’D  =  mass  of  fuel  per  ton  -  m  i  lewh  i  le  i  n 
charge- depletingmode. 

UFtCD  =  utility  factor  fraction  at  time  tcu  as 
determined  in  paragraph  (f)(3)(i)  of  this 
section. 

mpio.cs  =  massof  fuel  per  ton-milewhile  in 
charge-sustainingmode. 

(4)  Calculate  the  difference  between 
the  conventional  PTO  emissions  result 
and  the  hybrid  PTO  emissions  result  for 
input  into  GEM. 

(g)  If  the  PTO  system  has  more  than 
two  circuits,  apply  the  provisions  of  this 
section  using  good  engineering 
judgment. 

§1037.550  Powertrain  testing. 

(a)  This  section  describes  how  to 
determine  engine  fuel  maps  using  a 
measurement  procedure  that  involves 
testing  an  engine  coupled  with  a 
powertrain  to  simulate  vehicle 
operation.  Engine  fuel  maps  are  part  of 
demonstrating  compliance  with  Phase  2 
vehicle  standards  under  this  part  1037; 
this  fuel-mappinginformation  may 
come  from  different  types  of  testing  as 
described  in  40  CFR  1036.510. 

(b)  Perform  powertrain  testing  to 
establish  measured  fuel -consumption 
rates  over  applicable  duty  cycles  for 
several  different  vehicle  configurations. 
The  following  general  provisions  apply: 


(1 )  Measure  NOx  emissions  for  each 
sampling  period  in  grams.  You  may 
perform  these  measurements  using  a 
NOx  emissi on  -measu remen tsystem  that 
meets  the  requirements  of  40  CFR  part 
1065,  subpart  J.  Include  these  measured 
NOx  values  any  time  you  report  to  us 
your  greenhouse  gas  emissions  or  fuel 
consumption  values  from  testing  under 
this  section.  If  a  system  malfunction 
prevents  you  from  measuring  NOx 
emissions  during  a  test  under  this 
section  but  the  test  otherwise  gives  valid 
results,  you  may  consider  this  a  valid 
test  and  omit  the  NOx  emission 
measurements;  however,  we  may 
require  you  to  repeat  the  test  if  we 
determine  that  you  inappropriately 
voided  the  test  with  respect  to  NOx 
emission  measurement. 

(2)  This  section  uses  engine 
parameters  and  variables  that  are 
consistent  with  40  CFR  part  1065. 

(3)  While  this  section  includes  the 
detailed  equations,  you  need  to  develop 
your  own  driver  model  and  vehicle 
model;  we  recommend  that  you  use  the 
MATLAB/Simulink  code  provided  at 
www. epa.gov/otaq/cli  mate/gem  .htm. 

(c)  Select  an  engine  and  powertrain 
for  testing  as  described  in  §1037.231. 

(d)  Set  up  the  engine  according  to  40 
CFR  1065.1 10.  The  default  test 
configuration  involves  connecting  the 
powertrain’s  transmission  output  shaft 

k  *  v 

r  _  _a[ speed]  v  refl 

J  nrefi,dyftO  n 

r[speed] 


directly  to  the  dynamometer.  You  may 
instead  set  up  the  dynamometer  to 
connect  at  the  wheel  hubs  if  your 
powertrain  configuration  requires  it, 
such  as  for  hybrid  powertrains,  or  if  you 
want  to  represent  the  axle  performance 
with  powertrain  test  results,  if  you 
connect  at  the  wheel  hubs,  input  your 
test  results  into  GEM  to  reflect  this. 

(e)  Cool  the  powertrain  during  testing 
so  temperatures  for  in  take -air, oil, 
coolant,  block,  head,  transmission, 
battery,  and  power  electronics  are 
within  their  expected  ranges  for  normal 
operation.  You  may  use  auxiliary 
coolers  and  fans. 

(f)  Set  the  dynamometer  to  operate  in 
speed -controlmode.  Record  data  as 
described  in  40  CFR  1065.202. 

Command  and  control  dynamometer 
speed  at  a  minimum  of  5  Hz.  If  you 
choose  to  command  the  dynamometer  at 
a  slower  rate  than  the  calculated 
dynamometer  speed  setpoint,  use  good 
engineering  judgment  to  subsample  the 
calculated  setpoints  for  use  in 
commanding  the  dynamomemter  speed 
setpoint.  Design  a  vehicle  model  to  use 
the  measured  torque  and  calculate  the 
dynamometer  speed  setpoint  at  a  rate  of 
at  least  100  Hz,  as  follows: 

(1)  Calculate  the  dynamometer’s 
angular  speed  target,  /nref4yno ,  based  on 
the  simulated  linear  speed  of  the  tires: 


Eq.  1037.550-1 


Where: 

ka[Speed]  =  d  r  ive  ax  le  rati  o  as  determ  i  ned  in 
paragraph  (h)  of  thissection. 


vrcfi  =  simulated  vehicle  reference  speed.  Use  r[speed]  =  tire  radius  as  determined  in 
the  unrounded  result  for  calculating  paragraph  (h)  of  thissection. 

/nrefkdyno  ■ 


k  *  77 


iwA- 


M-g-C,r cos (atan (Gm ))  +  ^  j _ 


f  _  f 

brake,  i-i  grade, i- 


A7 


i-i 


M  +  A7 


-  +  v„ 


Eq.  1037.550-2 


Where: 


i  =  atime-basedcounter  corresponding  to 
each  measurement  during  the  sampling 
period.  Let  viefi  =  0;  start  calculations  at 


/  =  2.  A  10-minutesampling  period  will 
generally  involve 60,000  measurements. 
T  =  instantaneous  measured  torque. 


E  PA- 1 9-0 1 26-A-00 1 615 


ED  001620  00002750-00618 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


74096  Federal  Register /Vol.  81,  No.  206/Tuesday,  October  25,  2016/Rules  and  Regulations 


Effete  =  axle  efficiency.  UseE//axie  =  0.955 
for  T  >  0,  and  use  E//axte  =  1/0.955  for 

T  <  0.  To  calculate  fnm fuyao  for  a 
dynamometer  connected  at  the  wheel 
hubs,  as  described  in  paragraph  (f)(2)  of 
this  section,  useE//axie  =  1.0. 

M  =  vehicle  mass  for  a  vehicle  class  as 
determined  in  paragraph  (h)  of  this 
section. 

g  =  gravitational  constant  =  9.81  m/s2. 

Cn  =  coefficient  of  rolling  resistance  for  a 
vehicle  class  as  determined  in  paragraph 
(h)  of  this  section. 

Gi_i  =  the  percent  grade  interpolated  at 
distance,  D\.h  from  the  duty  cycle  in 
Appendix  IV  corresponding  to 
measurement  (/¥  1). 

n 

> 

Eq.  1037.550-3 

r  =  air  density  at  reference  conditions.  Use 
r  =  1.20  kg/m3. 

CdA  =  drag  area  for  a  vehicle  class  as 
determined  in  paragraph  (h)  of  this 
section. 

Ebrake  =  i nstantaneous brak i ng  force  applied 
by  the  driver  model. 

/Vade+i  =M-g-sm  (atan  (Gk, )) 

Eq.  1037.550-4 

Dt  =  the  time  interval  between  measurements. 
For  example,  at  100  Hz,  Df  =  0.0100 
seconds. 

Rotating  =  inertial  mass  of  rotating 

components.  Let  M10 tatmg  =  340  kg  for 
vocational  Light  HDV  or  vocational 
Medium  HDV.  See  paragraph  (h)  of  this 

section  for  tractors  and  for  vocational 
Heavy  HDV. 

Example : 

This  example  is  for  a  vocational  Light  HDV 
or  vocational  Medium  HDV  with  6  speed 
automatic  transmission  at  B  speed  (Test  4  in 
Table  2  of  40  CFR  1036.540). 

kaB  =  4.0 
rB  =  0.399  m 

Tiooo-i  =  500.0  N-m 

Cn  =  6.9  kg/tonne  =  6.9-10  ™nus;3  kg/kg 

M=  11408  kg 

CdA  =  5.4  m2 

Giooo-i  =  1.0%  =  0.018 

1000 

Aooo-i  —  7,(19.99 ■  0.01  +  20.0 •  0.01  + ...  +  vref ^ 000_j  ■  A/]000_, )  -  1367m 


;=  1 


FbrakelOOO-1  “ON 

^refiooo-i  =  20.0  m/s 


Fgradeiooi-i  =  1 1408-9.81 -sin(atan(0.018))  Df=  0.0100s 
=  2014.1  N  Moating  =  340  kg 


4.0-  500.0 
0.399 


ief|,i 


(0.955)- 


1 1408  •  9.81- 6.9 -cos(atan  (0.018)) 


+  - 


1.17-5.4 


20.0 


-0-2014.1 


0.0100 
11408  +  340 


-+20.0 


1/reflOOO  =  20.00129  m/s 


r  4.0-20.00128  01  ncic  , 

/nrefiooo.dyno  =  14.0399  =  3 1  -95 1 5  r/s  =  1 91 7.09  rpm 

(2)  For  testing  with  the  dynamometer 
connected  at  the  wheel  hubs,  calculate 
^nref.dyno  using  the  following  equation: 
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/n 


nrefidyno 


V 


reft 


2-n-r 


(g)  Design  a  driver  model  to  simulate 
a  human  driver  modulating  the  throttle 
and  brake  pedals  to  follow  the  test  cycle 
as  closely  as  possible.  The  driver  model 
must  meet  the  speed  requirements  for 
operation  over  the  highway  cruise 
cycles  as  described  in  §1037.510  and 
for  operation  over  the  transient  cycle  as 
described  in  40  CFR  1066.425(b).  The 
exceptions  in  40  CFR  1066.425(b)(4) 


Where: 

W eMcie  =  measured  vehicle  speed. 

Vcyde  =  reference  speed  from  the  test  cycle.  If 

Vcydea-i  <  1-0  m/S,  Set  VCyde,i-l  =  Vvehicle.i-1. 

(h)  Configure  the  vehicle  model  in  the 
test  ceil  to  test  the  powertrain  using  at 
least  three  equally  spaced  axle  ratios  or 
tire  sizes  and  three  different  road  loads 
(nine  configurations),  or  at  least  four 
equally  spaced  axle  ratios  or  tire  sizes 
and  two  different  road  loads  (eight 
configurations)  to  cover  the  range  of 
intended  vehicle  applications.  Select 
axle  ratios  to  represent  the  full  range  of 
expected  vehicle  installations. 
Determine  the  vehicle  model  inputs  for 
vehicle  mass,  Cd A,  and  Crr  for  a  set  of 
vehicle  configurations  as  described  in 
40  CFR  1036.540(c)(3).  You  may  instead 
test  to  simulate  eight  or  nine  vehicle 
configurations  from  different  vehicle 
categories  if  you  limit  your  powertrains 
to  a  certain  range  of  vehicles.  For 
example,  if  your  powertrain  will  be 
installed  only  in  vocational  Medium 
HDV  and  vocational  Heavy  HDV,  you 
may  perform  testing  to  represent  eight 
or  nine  vehicle  configurations  using 
vehicle  masses  for  Medium  HDV  and 
Heavy  HDV,  the  predefined  CdA  for 
those  vehicles,  and  the  lowest  and 
highest  Crr  of  the  tires  that  will  be 
installed  on  those  vehicles.  Also, 
instead  of  selecting  specific  axle  ratios 
and  tire  size  as  described  in  this 
paragraph  (h),  you  may  select  equally 
spaced  axle  ratios  and  tire  sizes  that 
cover  the  range  of  minimum  and 
maximum  engine  speed  over  vehicle 
speed  when  the  transmission  is  in  top 


Eq.  1037.550-5 

apply  to  the  transient  cycle  and  the 
highway  cruise  cycles.  Design  the  driver 
model  to  meet  the  following 
specifications: 

(1)  Send  a  brake  signal  when  throttle 
position  is  zero  and  vehicle  speed  is 
greater  than  the  reference  vehicle  speed 
from  the  test  cycle.  Include  a  delay 
before  changing  the  brake  signal  to 


*  ( 

^cycle,  —  ^  ^ 

V 

V 

vehidej-l 

[ 

\ 

•V-, 

*=1  V 

y  ^cycle.i- 1 

J 

J 

Eq.  1037.550-6 


gear  for  the  vehicles  the  powertrain  will 
be  installed  in. 

(i)  Operate  the  powertrain  over  each 
of  the  duty  cycles  specified  in 
§1037.51 0(a)(2),  and  for  each  applicable 
test  configuration  identified  in  40  CFR 
1036.540(c).  For  each  duty  cycle, 
precondition  the  powertrain  using  the 
Test  1  vehicle  configuration  and  test  the 
different  configurations  in  numerical 
order  starting  with  Test  1.  if  an 
infrequent  regeneration  event  occurs 
during  testing,  void  the  test,  but 
continue  operating  the  vehicle  to  allow 
the  regeneration  event  to  finish,  then 
precondition  the  engine  to  the  same 
condition  as  would  apply  for  normal 
testing  and  restart  testing  at  the  start  of 
the  same  duty  cycle  for  that  test 
configuration.  For  PHEV  powertrains, 
precondition  the  battery  and  then 
complete  all  back  to  back  tests  for  each 
test  configuration  according  to  40  CFR 
1066.501  before  moving  to  the  next  test 
configuration.  You  may  send  signals  to 
the  engine  controller  during  the  test, 
such  as  cycle  road  grade  and  vehicle 
speed,  if  that  allows  powertrain 
operation  during  the  test  to  better 
represent  real-worldoperation. 

(j)  Collect  and  measure  emissions  as 
described  in  40  CFR  part  1065.  For 
hybrid  powertrains  with  no  plug-in 
capability,  correct  for  the  net  energy 
change  of  the  energy  storage  device  as 
described  in  40  CFR  1066.501.  For 
PHEV  powertrains,  follow  40  CFR 
1066.501  to  determine  End-of-Tesfor 
charge-depietingoperation.  You  must 
get  our  approval  in  advance  for  your 


prevent  dithering,  consistent  with  good 
engineering  judgment. 

(2)  Allow  braking  only  if  throttle 
position  is  zero. 

(3)  Compensate  for  the  distance 
driven  over  the  duty  cycle  over  the 
course  of  the  test.  Use  the  following 
equation  to  perform  the  compensation 
in  real  time  to  determine  your  time  in 
the  cycle: 


utility  factor  curve;  we  will  approve  it 
if  you  can  show  that  you  created  it  from 
sufficient  in-usedata  of  vehicles  in  the 
same  application  as  the  vehicles  in 
which  the  PHEV  powertrain  will  be 
installed. 

(k)  For  each  test  point,  validate  the 
measured  output  speed  with  the 
corresponding  reference  values.  If  the 
range  of  reference  speed  is  less  than  1 0 
percent  of  the  mean  reference  speed, 
you  need  to  meet  only  the  standard 
error  of  estimate  in  Table  1  of  this 
section.  You  may  delete  points  when 
the  vehicle  is  stopped.  Apply  cycle- 
validation  criteria  for  each  separate 
transient  or  highway  cruise  cycle  based 
on  the  following  parameters: 


TABLE  1  OF  §1037.550— STATISTICAL 
CRITERIA  FOR  VALIDATING  DUTY  CY¬ 
CLES 


Parameter1 

Speed  control 

Slope,  ai  . 

0.990  <ai<1 .010. 

Absolute  value  of 

<2.0%  of  maximum 

intercept,  Va0V. 

test  speed. 

Standard  error  of  esti¬ 

<2.0%  of  maximum 

mate,  SEE. 

test  speed. 

Coefficient  of  deter¬ 
mination,  r2. 

>0.990. 

1  Determine  values  for  specified  parameters 
as  described  in  40  CFR  1065.514(e)  by  com¬ 
paring  measured  and  reference  values  for 

fnref.dyno. 

(l)  [Reserved] 

(m)  Calculate  mass  of  fuel  consumed 
for  all  duty  cycles  except  idle  as 
described  in  40  CFR  1036.540(d)(4). 
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(n)  Determine  the  mass  of  fuel 
consumed  at  idle  for  the  applicable  duty  applicable,  M: 
cycles  as  follows: 

(1)  Measure  fuel  consumption  with  a 


mass  flow  r^e  for  each  duty  cycle  as 

!fuelidle  - 

(2)  For  measurements  that  do  not 
involve  measured  fuel  mass  flow  rate, 


fuel  flow  meter  and  report  the  mean  fuel  calculate  the  fuel  mass  flow  rate  for 


each  duty  cycle,  $fueiidie ,  for  each  set  of 
vehicle  settings,  as  follows: 


m 


Mn 


fuelidle 


X, 


C  comb  dry 


mr 


fexh 


1  +  X 


H20exhdry 


M, 


C02  J 


Eq.  1037.550-7 


Where: 

Mc  -  molar  mass  of  carbon. 

Wcmeas  =  carbon  mass  fraction  of  fuel  (or 

mixture  of  test  fuels)  as  determined  by  in 
CFR  1065.655(d),  except  that  you  may 
not  use  the  default  properties  in  Table  1 
of  40  CFR  1065.655  to  determine  a,  b, 

~  and  wc  for  liquid  fuels, 
riexii  =  the  mean  raw  exhaust  molar  flow  rate 
from  which  you  measured  emissions 
according  to  40  CFR  1065.655. 


xecombdry  =  the  mean  concentration  of  carbon 
from  fuel  and  any  injected  fluids  in  the 
exhaust  per  mole  of  dry  exhaust, 
ifmoexhdry  =  the  mean  concentration  of  H20  in 
exhaust  per  mole  of  dry  exhaust. 
$H202DEF  =  the  mean  C02  mass  emission  rate 
resulting  from  diesel  exhaust  fluid 
decomposition  over  the  duty  cycle  as 
determined  in  40  CFR  1036.535(b)(10).  If 
your  engine  does  not  use  diesel  exhaust 


fluid,  or  if  you  choose  not  to  perform  this 
correction,  set  MCo2def  equal  to  0. 

Mc 02  =  molar  mass  of  carbon  dioxide. 
Example : 

Me  =  12.0107  g/mol 

Wcmeas  —  0.867 

ij_sxh  =  25.534  mol/s 

xpeombdry  =  2.805-10  ¥  3  mol/mol 

^fsH20exhdiy  =  3.53-10  ¥  2  mol/mol 

mco2DEF  =  0.0726  g/s 

Me  02  =  44.0095 


m 


fuelidle 


12.0107 

0.867 


f 


25.534- 


2.805*10“ 


0.0726 


v 


1  +  3.53*10  44.0095 


Hdie  =  0.405  g/s  =  1458.6  g/hr 

(o)  Use  the  results  of  powertrain 
testing  to  determine  GEM  inputs  for  the 
different  simulated  vehicle 
configurations  as  follows: 

(1)  Select  fuel  -  consumption  rates, 
mfuel[cycle]  ,  in  g/cycle.  In  addition, 
declare  a  fuel  mass  consumptiomrate  for 
each  applicable  idle  duty  cycle,  ttfueiidie- 


These  declared  values  may  not  be  lower 
than  any  corresponding  measured 
values  determined  in  this  section.  You 
may  select  any  value  that  is  at  or  above 
the  corresponding  measured  value. 
These  declared  fuel-consumptionrates, 
which  serve  as  emission  standards, 
represent  collectively  as  the  certified 
powertrain  fuel  map. 


(2)  Powertrain  output  speed  per  unit 
of  vehicle  speed.  If  the  test  is  done  with 
the  dynamometer  connected  at  the 
wheel  hubs  set  kR  to  the  axle  ratio  of  the 
rear  axle  that  was  used  in  the  test,  if  the 
vehicle  does  not  have  a  drive  axle,  such 
as  hybrid  vehicles  with  direct  electric 
drive,  let  ka  =  1. 


/» 


npowertram 


v  2  *  7T  *  r 

powertrain  [speed] 


Eq.  1037.550-8 


(3)  Positive  work,  W[cyeu] ,  over  the 
duty  cycle  at  the  transmission  output  or 
wheel  hubs  from  the  powertrain  test. 


(4)  The  following  table  illustrates  the 
GEM  data  inputs  corresponding  to  the 
different  vehicle  configurations: 


Table  2  of  §  1037.550  -  Example  test  result  output  matrix  for  Heavy  HDV 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

Test  7 

Test  8 

Test  9 

Mfm\  Icyclel 

f 

J  npowertram 

V 

powertrain 

W[  cycle] 
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(p)  Correct  the  measured  or  calculated 
fuel  mass,  and  idle  fuel  mass  flow 
rate,  Mfueiidie  if  applicable,  for  each  test 
result  to  a  mass- specif icnet  energy 
content  of  a  reference  fuel  as  described 
in  §1036.535(b)(11),  replacing  rnfuei 
with  m fuel  where  applicable  in  Eq. 
1036.535-3. 

(q)  For  each  test  run,  record  the 
engine  speed  and  torque  as  defined  in 
40  CFR  1065.915(d)(5)  with  a  minimum 
sampling  frequency  of  1  Hz.  These 
engine  speed  and  torque  values 
represent  a  duty  cycle  that  can  be  used 
for  separate  testing  with  an  engine 
mounted  on  an  engine  dynamometer, 
such  as  for  a  selective  enforcement  audit 
as  described  in  §1037.301. 

§1037.551  Engine-based  simulation  of 
powertrain  testing. 

Section  1037.550  describes  how  to 
measure  fuel  consumption  over  specific 
duty  cycles  with  an  engine  coupled  to 
a  transmission;  §1037.550(q)  describes 
how  to  create  equivalent  duty  cycles  for 
repeating  those  same  measurements 
with  just  the  engine.  This  §1037.551 
describes  how  to  perform  this  engine 
testing  to  simulate  the  powertrain  test. 
These  engine- based  measurements  may 
be  used  for  confirmatory  testing  as 
described  in  §1037.235,  or  for  selective 
enforcement  audits  as  described  in 
§1037.301,  as  long  as  the  test  engine’s 
operation  represents  the  engine 
operation  observed  in  the  powertrain 
test.  If  we  use  this  approach  for 
confirmatory  testing,  when  making 
compliance  determinations,  we  will 
consider  the  uncertainty  associated  with 
this  approach  relative  to  full  powertrain 
testing.  Use  of  this  approach  for  engine 
SEAs  is  optional  for  engine 
manufacturers. 

(a)  Use  the  procedures  of  40  CFR  part 
1065  to  set  up  the  engine,  measure 
emissions,  and  record  data.  Measure 


Where: 

Vcyciei  =  vehicle  speed  of  the  test  cycle  for 
each  point,  i,  starting  from  /  =  1. 
ka  =  drive  axle  ratio,  as  declared  by  the 
manufacturer. 


individual  parametersand  emission 
constituents  as  described  in  this  section. 
Measure  NOx  emissions  for  each 
sampling  period  in  grams.  You  may 
perform  these  measurements  using  a 
NOx  emissi on  -measu  remen tsystem  that 
meets  the  requirements  of  40  CFR  part 
1065,  subpart  J.  Include  these  measured 
NOx  values  any  time  you  report  to  us 
your  greenhouse  gas  emissions  or  fuel 
consumption  values  from  testing  under 
this  section.  If  a  system  malfunction 
prevents  you  from  measuring  NOx 
emissions  during  a  test  under  this 
section  but  the  test  otherwise  gives  valid 
results,  you  may  consider  this  a  valid 
test  and  omit  the  NOx  emission 
measurements;  however,  we  may 
require  you  to  repeat  the  test  if  we 
determine  that  you  inappropriately 
voided  the  test  with  respect  to  NOx 
emission  measurement.  For  hybrid 
powertrains,  correct  for  the  net  energy 
change  of  the  energy  storage  device  as 
described  in  40  CFR  1066.501. 

(b)  Operate  the  engine  over  the 
applicable  engine  duty  cycles 
corresponding  to  the  vehicle  cycles 
specified  in  §1 037.510(a)(2)  for 
powertrain  testing  over  the  applicable 
vehicle  simulations  described  in 
§1037.550(h).  Warm  up  the  engine  to 
prepare  for  the  transient  test  or  one  of 
the  highway  cruise  cycles  by  operating 
it  one  time  over  one  of  the  simulations 
of  the  corresponding  duty  cycle.  Warm 
up  the  engine  to  prepare  for  the  idle  test 
by  operating  it  over  a  simulation  of  the 
65-mi/hrhighway  cruise  cycle  for  600 
seconds.  Within  60  seconds  after 
concluding  the  warm  up  cycle,  start 
emission  sampling  while  the  engine 
operates  over  the  duty  cycle.  You  may 
perform  any  number  of  test  runs  directly 
in  succession  once  the  engine  is 
warmed  up.  Perform  cycle  validation  as 
described  in  40  CFR  1065.514  for  engine 
speed,  torque,  and  power. 

v  ,  *  k 

r  ~~  cycle*  a 

/nref'^“  2-n-r 
Eq.  1037.555-1 


r  =  radius  of  the  loaded  tires,  as  declared  by 
the  manufacturer. 

(e)  Use  speed  control  with  a  loop  rate 
of  at  least  100  Hz  to  program  the 
dynamometer  to  follow  the  test  cycle,  as 
fol  lows: 


(c)  Calculate  the  mass  of  fuel 
consumed  as  described  in  §1037.550(m) 
and  (n).  Correct  each  measured  value  for 
the  test  fuel’s  mass-specificnet  energy 
content  as  described  in  40  CFR 
1036.530.  Use  these  corrected  values  to 
determine  whether  the  engine’s 
emission  levels  conform  to  the  declared 
fuel -consumption rates  from  the 
powertrain  test. 

§1037.555  Special  procedures  for  testing 
Phase  1  hybrid  systems. 

This  section  describes  the  procedure 
for  simulating  a  chassis  test  with  a  pre¬ 
transmission  or  post -transmission 
hybrid  system  for  A  to  B  testing  of  Phase 
1  vehicles.  These  procedures  may  also 
be  used  to  perform  A  to  B  testing  with 
non-hybridsystems.  See  §1037.550  for 
Phase  2  hybrid  systems. 

(a)  Set  up  the  engine  according  to  40 
CFR  1065.1 10  to  account  for  work 
inputs  and  outputs  and  accessory  work. 

(b)  Collect  C02  emissions  while 
operating  the  system  over  the  test  cycles 
specified  in  §1037.51 0(a)(1). 

(c)  Collect  and  measure  emissions  as 
described  in  40  CFR  part  1066. 

Calculate  emission  rates  in  grams  per 
ton-milewithout  rounding.  Determine 
values  for  A,  B,  C,  and  M  for  the  vehicle 
being  simulated  as  specified  in  40  CFR 
part  1066.  If  you  will  apply  an 
improvement  factor  or  test  results  to 
multiple  vehicle  configurations,  use 
values  of  A,  B,  C,  M,  /ra,  and  r  that 
represent  the  vehicle  configuration  with 
the  smallest  potential  reduction  in 
greenhouse  gas  emissions  as  a  result  of 
the  hybrid  capability. 

(d)  Calculate  the  transmission  output 
shaft’s  angular  speed  target  for  the 
driver  model,  fnre f, driver ,  from  the  linear 
speed  associated  with  the  vehicle  cycle 
using  the  following  equation: 


(1)  Calculate  the  transmission  output 
shaft’s  angular  speed  target  for  the 
dynamometer,  fnre f,dyno ,  from  the 
measured  linear  speed  at  the 
dynamometer  rolls  using  the  following 
equation: 
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,  _  V  ref, 

/nref'*“  2-jt-r 

Eq.  1037.555-2 


Where: 


^ref- 


k-^±-(A  +  B-v<[+C-vlfJ-F^ 
v  r  y 


t  ■  —  t  , 

i  i-l 


M  +VrefM 


Eq.  1037.555-3 


T  =  instantaneous  measured  torque  at  the 
transmission  output  shaft. 

Fb rake  =  i  nstantaneous  brake  force  app I  ied  by 
the  driver  model  to  add  force  to  slow 
down  the  vehicle. 

t  =  elapsed  time  in  the  driving  schedule  as 
measured  by  the  dynamometer,  in 
seconds. 

(2)  For  each  test,  validate  the 
measured  transmission  output  shaft’s 
speed  with  the  corresponding  reference 
values  according  to  40  CFR  1065.514(e). 
You  may  delete  points  when  the  vehicle 
is  stopped.  Perform  the  validation  based 
on  speed  values  at  the  transmission 
output  shaft.  For  steady -statetests  (55 
mi/hr  and  65  mi/hr  cruise),  apply  cycle- 
validation  criteria  by  treating  the 
sampling  periods  from  the  two  tests  as 
a  continuous  sampling  period.  Perform 
this  validation  based  on  the  following 
parameters: 


Table  1  of  §1037.555— Statistical 
Criteria  for  Validating  Duty  Cy¬ 
cles 


Parameter 

Speed  control 

Slope,  3\  . 

0.950  <ai<  1.030. 

Absolute  value  of 

<  2.0%  of  maximum 

intercept,  |a0|. 

test  speed. 

Standard  error  of  esti¬ 

<  5%  of  maximum 

mate,  SEE. 

test  speed. 

Coefficient  of  deter¬ 
mination,  r2. 

>  0.970. 

(f)  Send  a  brake  signal  when  throttle 
position  is  equal  to  zero  and  vehicle 
speed  is  greater  than  the  reference 
vehicle  speed  from  the  test  cycle.  Set  a 
delay  before  changing  the  brake  state  to 
prevent  the  brake  signal  from  dithering, 
consistent  with  good  engineering 
judgment. 

(g)  The  driver  model  should  be 
designed  to  follow  the  cycle  as  closely 
as  possible  and  must  meet  the 
requirements  of  §1037.510  for  steady  - 
state  testing  and  40  CFR  1066.430(e)  for 
transient  testing.  The  driver  model 


should  be  designed  so  that  the  brake 
and  throttle  are  not  appl  ied  at  the  same 
time. 

(h)  Correct  for  the  net  energy  change 
of  the  energy  storage  device  as  described 
in  40  CFR  1066.501. 

(i)  Follow  the  provisions  of  §1037.510 
to  weight  the  cycle  results  and 
§1037.615  to  calculate  improvement 
factors  and  benefits  for  advanced 
technologies  for  Phase  1  vehicles. 

§1037.560  Axle  efficiency  test. 

This  section  describes  a  procedure  for 
mapping  axle  efficiency  through  a 
determination  of  axle  power  loss. 

(a)  You  may  establish  axle  power  loss 
maps  based  on  testing  any  number  of 
axle  configurations  within  an  axle 
family  as  specified  in  §1037.232.  You 
may  share  data  across  a  family  of  axle 
configurations,  as  long  as  you  test  the 
axle  configuration  with  the  lowest 
efficiency  from  the  axle  family;  this  will 
generally  involve  testing  the  axle  with 
the  highest  axle  ratio.  For  vehicles  with 
tandem  drive  axles,  always  test  each 
drive  axle  separately.  For  tandem  axles 
that  can  be  disconnected,  test  both 
single-driveand  tandem  axle 
configurations.  Alternatively,  you  may 
ask  us  to  approve  power  loss  maps  for 
untested  configurations  that  are 
analytically  derived  from  tested 
configurations  within  the  same  family 
(see  §1037.235(h)). 

(b)  Prepare  an  axle  assembly  for 
testing  as  follows: 

(1 )  Select  an  axle  assembly  with  less 
than  500  hours  of  operation  before 
testing.  Assemble  the  axle  in  its 
housing,  along  with  wheel  ends  and 
bearings. 

(2)  If  you  have  a  family  of  axle 
assemblies  with  different  axle  ratios, 
you  may  test  multiple  configurations 
using  a  common  axle  housing,  wheel 
ends,  and  bearings. 


(3)  Install  the  axle  on  the 
dynamometer  with  an  input  shaft  angle 
perpendicular  to  the  axle. 

(i)  For  axle  assemblies  with  or 
without  a  locking  main  differential,  test 
the  axle  using  one  of  the  following 
methods: 

(A)  Lock  the  main  differential  and  test 
it  with  one  electric  motor  on  the  input 
shaft  and  a  second  electric  motor  on  the 
output  side  of  the  output  shaft  that  has 
the  speed- red uctiongear  attached  to  it. 

(B)  Test  with  the  main  differential 
unlocked  and  with  one  electric  motor 
on  the  input  shaft  and  electric  motors 
on  the  output  sides  of  each  of  the  output 
shafts. 

(ii)  For  drive-throughtandem-axle 
setups,  lock  the  longitudinal  and  inter¬ 
wheel  differentials. 

(4)  Add  gear  oil  according  to  the  axle 
manufacturer’s  instructions.  If  the  axle 
manufacturer  specifies  multiple  gear 
oils,  select  the  one  with  the  highest 
viscosity  at  operating  temperature.  You 
may  use  a  lower- viscositygear  oil  if  we 
approve  that  as  critical  emission -related 
maintenance  under  §1037.125.  Fill  the 
gear  oil  to  a  level  that  represents  in-use 
operation.  You  may  use  an  external  gear 
oil  conditioning  system,  as  long  as  it 
does  not  affect  measured  values. 

(5)  Install  equipment  for  measuring 
the  bulk  temperature  of  the  gear  oil  in 
the  oil  sump  or  a  similar  location. 

(6)  Break  in  the  axle  assembly  using 
good  engineering  judgment.  Maintain 
gear  oil  temperature  at  or  below  100  °C 
throughout  the  break- inperiod. 

(7)  Drain  the  gear  oil  following  the 
break- inprocedure  and  repeat  the  filling 
procedure  described  in  paragraph  (b)(3) 
of  this  section. 

(c)  Measure  input  and  output  speed 
and  torque  as  described  in  40  CFR 
1065.210(b),  except  that  you  may  use  a 
magnetic  or  optical  shaft -position 
detector  with  only  one  count  per 
revolution.  Use  a  speed  -measu remen t 
system  that  meets  an  accuracy  of 
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±0.05%  of  point.  Use  torque  transducers 
that  meet  an  accuracy  requirement  of 
±0.2%  of  the  maximum  axle  input 
torque  or  output  torque  tested  for  loaded 
test  points,  and  ±1.0  N-m  for  unloaded 
test  points.  Calibrate  and  verify 
measurement  instruments  according  to 
40  CFR  part  1065,  subpart  C.  Command 
speed  and  torque  at  a  minimum  of  10 
Hz,  and  record  all  data,  including  bulk 
oil  temperature,  as  1  Hz  mean  values. 

(d)  The  test  matrix  consists  of  output 
torque  and  wheel  speed  values  meeting 
the  following  specifications: 

(1)  Output  torque  includes  both 
loaded  and  unloaded  operation.  For 
measu remen t  involving  unloaded 
output  torque,  also  called  spin  loss 
testing,  the  wheel  end  is  not  connected 
to  the  dynamometer  and  is  left  to  rotate 
freely;  in  this  condition  the  input  torque 
(to  maintain  constant  wheel  speed) 
equals  the  power  loss.  Test  axles  at  a 
range  of  output  torque  values,  as 
follows: 

(i)  0,  500,  1000,  2000,  3000,  and  4000 
N-m  for  single  drive  axle  applications 
for  tractors  and  for  vocational  Heavy 
HDV  with  a  single  drive  axle. 

(ii)  0,  250,  500,  1000,  1500,  and  2000 
N-m  for  tractors,  for  vocational  Heavy 
HDV  with  tandem  drive  axles,  and  for 
all  vocational  Light  HDV  or  vocational 
Medium  HDV. 


(iii)  You  may  exclude  values  that 
exceed  your  axle’s  maximum  torque 
rating. 

(2)  Determine  maximum  wheel  speed 
corresponding  to  a  vehicle  speed  of  65 
mi /hr  based  on  the  smallest  tire  (as 
determined  using  §1037.520(c)(1 ))  that 
will  be  used  with  the  axle.  If  you  do  not 
know  the  smallest  tire  size,  you  may  use 
a  default  size  of  650  r/mi.  Use  wheel 
rotational  speeds  for  testing  that  include 
50  r/min  and  speeds  in  100  r/min 
increments  that  encompass  the 
maximum  wheel  speed  (150,  250,  etc.). 

(3)  You  may  test  the  axle  at  additional 
speed  and  torque  setpoints. 

(e)  Determine  axle  efficiency  using  the 
following  procedure: 

(1)  Maintain  ambient  temperature 
between  (15  and  35)  °C  throughout 
testing.  Measure  ambient  temperature 
within  1 .0  m  of  the  axle  assembly. 

Verify  that  critical  axle  settings  (such  as 
bearing  preload,  backlash,  and  oil  sump 
level)  are  within  specifications  before 
and  after  testing. 

(2)  Maintain  gear  oil  temperature  at 
(81  to  83)  °C.  Measure  gear  oil 
temperature  at  the  drain  of  the  sump. 
You  may  use  an  external  gear  oil 
conditioning  system,  as  long  as  it  does 
not  affect  measured  values. 

(3)  Use  good  engineering  judgment  to 
warm  up  the  axle  by  operating  it  until 
the  gear  oil  is  within  the  specified 
temperature  range. 


(4)  Stabilize  operation  at  each  point  in 
the  test  matrix  for  at  least  10  seconds, 
then  measure  the  input  torque,  output 
torque,  and  wheel  speed  for  at  least  10 
seconds,  recording  the  mean  values  for 
all  three  parameters.  Calculate  power 
loss  as  described  in  paragraph  (f)  of  this 
section  based  on  torque  and  speed 
values  at  each  test  point. 

(5)  Perform  the  map  sequence 
described  in  paragraph  (e)(4)  of  this 
section  three  times.  Remove  torque  from 
the  input  shaft  and  allow  the  axle  to 
come  to  a  full  stop  before  each  repeat 
measurement. 

(6)  You  may  need  to  perform 
additional  testing  based  on  a  calculation 
of  repeatability  at  a  95%  confidence 
level.  Make  a  separate  repeatability 
calculation  for  the  three  data  points  at 
each  operating  condition  in  the  test 
matrix,  if  the  confidence  limit  is  greater 
than  0.10%  for  loaded  tests  or  greater 
than  0.05%  for  unloaded  tests,  perform 
another  repeat  of  the  axle  power  loss 
map  and  recalculate  the  repeatability  for 
the  whole  set  of  test  results.  Continue 
testing  until  the  repeatability  is  at  or 
below  the  specified  values  for  all 
operating  conditions. 

Calculate  a  confidence  limit 
representing  the  repeatability  in 
establishing  a  95%  confidence  level 
using  the  following  equation: 


Confidence  Limit  = 


1.96 -a, 


PI  OSS 


•100 


Eq.  1037.560-1 


Where: 

Spioss  =  standard  deviation  of  power  loss 
values  at  a  given  torque -speedsetting 
(see  40  CFR  1065.602(c)). 


N  =  number  of  repeat  tests. 

Pmax  =  maximum  output  torque  setting  from 
the  test  matrix. 

Example: 


Spioss  =  165.0  W 
A/  =  3 

Pfflax  =  314200  W 


Confidence  Limit  — 


1.96-165,0 
V3  -314200 


•100 


(7)  Calculate  mean  input  torque,  T{n 
mean  output  torque,  Tou^and  mean 
wheel  rotational  speed,  fnWheei,  for  each 


point  in  the  test  matrix  using  the  results 
from  all  the  repeat  tests. 


_  (f)  Calculate  the  mean  power  loss, 
Pioss,  at  each  operating  condition  in  the 
test  matrix  as  follows: 


(i)  p,  OSS  is  the  mean  power  loss,  of  all  the  tests,  at  each  operating  condition. 


(2)  For  each  test  calculate  the  mean 
power  loss,  Pi0Ss,  as  follows: 
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P  =T  •  f  -k  -T  ■  f 

1  loss  ±  in  J  n wheel  va  *  out  J  n wheel 


Eq.  1037.560-2 


Where: 

Tm  =  mean  input  torque. 

Awheel  =  mean  wheel  rotational  speed. 

/ca  =  drive  axle  ratio,  expressed  to  at  least  the 
nearest  0.001. 


Tom  =  mean  output  torque.  Let  Torn  =  0  for 
all  unloaded  tests. 

_  Example:  _ 

Tia  =  845.1  N-m  =  100  r/min  =  10.472 
rad/s 
ka  =  3.731 


Tout  =  3000  N-m 

Pioss  =  845.1-10.472-3.731  ¥  3000-10.472 
Pioss  =  1602.9  W=  1.6029  kW 
Fioss.2  =  1601.9  W=  1.6019  kW 
Fioss, 3  =  1603.9  W=  1.6039  kW 


loss 


1.6029  +  1.60 19  +  1.6039 
3 


1.6029  kW 


(g)  Create  a  table  showing  the  mean 
power  loss, 


corresponding  to  each  mean  output 
torque  and  mean  wheel  speed  for  input 
into  GEM.  Express  wheel  speed  in  r/min 
to  one  decimal  place;  express  output 
torque  in  N-m  to  two  decimal  places; 
express  power  loss  in  kW  to  four 
decimal  places.  Select  mean  power  loss 
values  at  or  above  the  corresponding 
value  calculated  in  paragraph  (f)  of  this 
section.  Use  good  engineering  judgment 
to  select  values  that  will  be  at  or  above 
the  mean  power  loss  values  for  your 
production  axles.  For  vehicles  with 
tandem  drive  axles,  sum  the  power 
losses  and  output  torques  of  the 
individual  axles  when  creating  your 
table.  For  tandem  axles  with  a 
disconnect,  input  a  separate  table  into 
GEM  for  the  single  and  tandem  drive 
axle  configurations.  Vehicle 
manufacturers  will  use  these  declared 
mean  power  loss  values  for  certification. 

§1037.565  Transmission  efficiency  test. 

This  section  describes  a  procedure  for 
mapping  transmission  efficiency 
through  a  determination  of  transmission 
power  loss. 

(a)  You  may  establish  transmission 
power  loss  maps  based  on  testing  any 
number  of  transmission  configurations 
within  a  transmission  family  as 
specified  in  §1037.232.  You  may  share 
data  across  any  configurations  within 
the  family,  as  long  as  you  test  the 
transmission  configuration  with  the 
lowest  efficiency  from  the  emission 
family.  Alternatively,  you  may  ask  us  to 
approve  power  loss  maps  for  untested 
configurations  that  are  analytically 
derived  from  tested  configurations 
within  the  same  family  (see 

§1 037.235(h)). 

(b)  Prepare  a  transmission  for  testing 
as  follows: 


(1)  Select  a  transmission  with  less 
than  500  hours  of  operation  before 
testing. 

(2)  Mount  the  transmission  to  the 
dynamometer  such  that  the  geared  shaft 
in  the  transmission  is  aligned  with  the 
input  shaft  from  the  dynamometer. 

(3)  Add  transmission  oil  according  to 
the  transmission  manufacturer’s 
instructions.  If  the  transmission 
manufacturer  specifies  multiple 
transmission  oils,  select  the  one  with 
the  highest  viscosity  at  operating 
temperature.  You  may  use  a  lower- 
viscosity  transmission  oil  if  we  approve 
that  as  critical  emission -related 
maintenance  under  §1037.125.  Fill  the 
transmission  oil  to  a  level  that 
represents  in-useoperation.  You  may 
use  an  external  transmission  oil 
conditioning  system,  as  long  as  it  does 
not  affect  measured  values. 

(4)  Include  any  internal  and  external 
pumps  for  hydraulic  fluid  and 
lubricating  oil  in  the  test.  Determine  the 
work  required  to  drive  an  external 
pump  according  to  40  CFR  1065.210. 

(5)  Install  equipment  for  measuring 
the  bulk  temperature  of  the  transmission 
oil  in  the  oil  sump  or  a  similar  location. 

(6)  If  the  transmission  is  equipped 
with  a  torque  converter,  lock  it  for  all 
testing  performed  in  this  section. 

(7)  Break  in  the  transmission  using 
good  engineering  judgment.  Maintain 
transmission  oil  temperature  at  (87  to 
93)  °C  for  automatic  transmissions  and 
transmissions  having  more  than  two 
friction  clutches,  and  at  (77  to  83)  °C  for 
all  other  transmissions.  You  may  ask  us 
to  approve  a  different  range  of 
transmission  oil  temperatures  if  you 
have  data  showing  that  it  better 
represents  in-useoperation. 

(c)  Measure  input  and  output  shaft 
speed  and  torque  as  described  in  40  CFR 
1065.210(b),  except  that  you  may  use  a 
magnetic  or  optical  shaft-  position 
detector  with  only  one  count  per 
revolution.  Use  a -speed measurement 
system  that  meets  an  accuracy  of 


±0.05%  of  point.  Use  torque  transducers 
that  meet  an  accuracy  requirement  of 
±0.2%  of  the  transmission’s  maximum 
rated  input  torque  or  output  torque  for 
the  selected  gear  ratio,  for  loaded  test 
points,  and  ±0.1  %  of  the  transmission’s 
maximum  rated  input  torque  for 
unloaded  test  points.  Calibrate  and 
verify  measurement  instruments 
according  to  40  CFR  part  1065,  subpart 
C.  Command  speed  and  torque  at  a 
minimum  of  10  Hz,  and  record  all  data, 
including  bulk  oil  temperature,  at  a 
minimum  of  1  Hz  mean  values. 

(d)  The  test  matrix  consists  of 
transmission  input  shaft  speeds  and 
torque  setpoints  meeting  the  following 
specifications  for  each  gear  tested: 

(1)  Include  transmission  input  shaft 
speeds  at  the  maximum  rated  input 
shaft  speed,  600  r/min,  and  three 
equally  spaced  intermediate  speeds.  The 
intermediate  speed  points  may  be 
adjusted  to  the  nearest  50  or  100  r/min. 

(2)  Include  one  loaded  torque  setpoint 
between  75%  and  105%  of  the 
maximum  transmission  input  torque 
and  one  unloaded  (zero -torque) 
setpoint.  You  may  test  at  any  number  of 
additional  torque  setpoints  to  improve 
accuracy.  Note  that  GEM  calculates 
power  loss  between  tested  or  default 
values  by  linear  interpolation. 

(3)  In  the  case  of  transmissions  that 
automatically  go  into  neutral  when  the 
vehicle  is  stopped,  also  perform  tests  at 
600  r/min  and  800  r/min  with  the 
transmission  in  neutral  and  the 
transmission  output  fixed  at  zero  speed. 

(e)  Determine  transmission  torque  loss 
using  the  following  procedure: 

(1)  Maintain  ambient  temperature 
between  (15  and  35)  °C  throughout 
testing.  Measure  ambient  temperature 
within  1 .0  m  of  the  transmission. 

(2)  Maintain  transmission  oil 
temperature  as  described  in  paragraph 
(b)(7)  of  this  section.  You  may  use  an 
external  transmission  oil  conditioning 
system,  as  long  as  it  does  not  affect 
measured  values. 
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(3)  Use  good  engineering  judgment  to 
warm  up  the  transmission  according  to 
the  transmission  manufacturer’s 
specifications. 

(4)  Perform  unloaded  transmission 
tests  by  disconnecting  the  transmission 
output  shaft  from  the  dynamometer  and 
letting  it  rotate  freely,  if  the 
transmission  adjusts  pump  pressure 
based  on  whether  the  vehicle  is  moving 
or  stopped,  set  up  the  transmission  for 
unloaded  tests  to  operate  as  if  the 
vehicle  is  moving. 

(5)  For  transmissions  that  have 
multiple  configurations  for  a  given  gear 
ratio,  such  as  dual  -clutchtransmissions 
that  can  pre-seiectan  upshift  or 
downshift,  set  the  transmission  to 
operate  in  the  configuration  with  the 
greatest  power  loss.  Alternatively,  test 
in  each  configuration  and  use  good 
engineering  judgment  to  calculate  a 
weighted  power  loss  for  each  test  point 
under  this  section  based  on  field  data 
that  characterizes  the  degree  of  in  -  use 
operation  in  each  configuration. 


(6)  Operate  the  transmission  in  the 
top  gear  at  a  selected  torque  setpoint 
with  the  input  shaft  speed  at  one  of  the 
speed  setpoints  for  at  least  10  seconds, 
then  measure  the  speed  and  torque  of 
the  input  and  output  shafts  for  at  least 
10  seconds.  You  may  omit  measurement 
of  output  shaft  speeds  if  your 
transmission  is  configured  is  a  way  that 
does  not  allow  slip.  Calculate  arithmetic 
mean  values  for  all  speed  and  torque 
values  over  each  measurement  period. 
Repeat  this  stabilization,  measu remen t, 
and  calculation  for  the  other  speed  and 
torque  setpoints  from  the  test  matrix  in 
any  sequence.  Calculate  power  loss  as 
described  in  paragraph  (f)  of  this  section 
based  on  torque  and  speed  values  at 
each  test  point. 

(7)  Repeat  the  procedure  described  in 
paragraph  (e)  for  all  gears,  or  for  all 
gears  down  to  a  selected  gear.  GEM  will 
use  default  values  for  any  gears  not 
tested. 

(8)  Perform  the  test  sequence 
described  in  paragraphs  (d)(6)  and  (7)  of 


this  section  three  times.  You  may  do 
this  repeat  testing  at  any  given  test  point 
before  you  perform  measurements  for 
the  whole  test  matrix.  Remove  torque 
from  the  transmission  input  shaft  and 
bring  the  transmission  to  a  complete 
stop  before  each  repeat  measurement. 

(9)  You  may  need  to  perform 
additional  testing  based  on  a  calculation 
of  repeatability  at  a  95%  confidence 
level.  Make  a  separate  repeatability 
calculation  for  the  three  data  points  at 
each  operating  condition  in  the  test 
matrix.  If  the  confidence  limit  is  greater 
than  0.10%  for  loaded  tests  or  greater 
than  0.05%  for  unloaded  tests,  perform 
another  repeat  of  measurements  at  that 
operating  condition  and  recalculate  the 
repeatability  for  the  whole  set  of  test 
results.  Continue  testing  until  the 
repeatability  is  at  or  below  the  specified 
values  for  all  operating  conditions. 
Calculatea  confidence  limit 
representing  the  repeatability  in 
establishing  a  95%  confidence  level 
using  the  following  equation: 


Confidence  Limit  = 


1.96 -<7, 


PI  oss 


sfN-P 


rated 


•100 


Eq.  1037.565-1 


Where: 

Spioss  =  standard  deviation  of  power  loss 
values  at  a  given  test  point  (see  40  CFR 
1065.602(c)). 


N  =  number  of  repeat  tests. 

Prated  =  the  transmission's  rated  input  power 
for  a  given  gear.  For  testing  in  neutral, 
use  the  val  ue  of  Pmted  for  the  top  gear. 


Example: 

Spioss  =  120.0  W 
A/  =  3 

P rated  =  314200  W 


Confidence  Limit  = 


1.96 -165.0 
V3  -314200 


•100 


Confidence  Limit  =  0.0432% 

(10)  Calculate  mean  input  shaft 
torque,  Tm,  mean  output  shaft  torque, 


Tout,  mean  input  shaft  speed,  fn in,  and 
mean  output  shaft  speed,  fnout,  for  each 
point  in  the  test  matrix  using  the  results 
from  all  the  repeat  tests. 


_  (f)  Calculate  the  mean  power  loss, 
Pioss,  at  each  operating  condition  in  the 
test  matrix  as  follows: 


(i)Pi  OSS  is  the  mean  power  loss,  of  all  the  tests,  at  each  operating  condition. 


(2)  For  each  test  calculate  the  mean 
power  loss,  Pi0Ss,  as  follows: 


P  =T  -  f  -T  *  f 

loss  in  J  nin  out  J  nout 

Eq.  1037.565-2 

Where: 

Tm  =  mean  input  shaft  torque 
faiH  =  mean  input  shaft  speed. 


Tom  =  mean  output  shaft  torque.  Let  Tom  =  0  Tom  =  mean  output  shaft  speed.  Let  Tiom=  0 
for  all  unloaded  tests.  for  all  tests  with  the  transmission  in 

neutral.  See  paragraph  (f)(3)  of  this 
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section  for  calculating  for  certain 
transmission  configurations. 
Example: 


Jm  =  1000.0  N-m 

£un  =  1000  r/min  =  104.72  rad/sec 

lout  =  2654.5  N-m 

fnout  =  361.27  r/min  =  37.832  rad/s 


Sosa  =  1000.0-104.72  ¥  2654.5-37.832 
Qoss  =  4295  W  =  4.295  kW 
Soss  2  =  4285  W  =  4.285  kW 
Floss  3  =  4292  W  =  4.292  kW 


=  4  295  +  4  285  +  4  292 

P}oss  =  +  +  =  4.29 1  kW 


(3)  For  transmissions  that  are 
configured  in  a  way  that  does  not  allow 


slip,  you  may  calculate  fnou t  based  on  the 
gear  ratio  using  the  following  equation: 


/no 


f 

J  at 


Eq.  1037.565-3 


Where: 

kg  =  transmission  gear  ratio,  expressed  to  at 
least  the  nearest  0.001 . 

(g)  Create  a  table  showing  the  mean 
power  loss, 


corresponding  to  each  mean 
transmission  input  speed  and  mean 
input  torque  for  input  into  GEM.  Also 
include  mean  power  loss  in  neutral  for 
each  tested  engines  speed,  if  applicable. 
Express  transmission  input  speed  in  r / 
min  to  one  decimal  place;  express  input 
torque  in  N*m  to  two  decimal  places; 
express  power  loss  in  kW  to  four 
decimal  places.  Select  mean  power  loss 
values  at  or  above  the  corresponding 
value  calculated  in  paragraph  (f)  of  this 
section.  Use  good  engineering  judgment 
to  select  values  that  will  be  at  or  above 
the  mean  power  loss  values  for  your 
production  axles.  Vehicle  manufacturers 
will  use  these  declared  mean  power  loss 
values  for  certification. 

Subpart  G — Special  Compliance 
Provisions 

§1037.601  General  compliance  provisions. 

(a)  Engine  and  vehicle  manufacturers, 
as  well  as  owners  and  operators  of 
vehicles  subject  to  the  requirements  of 
this  part,  and  all  other  persons,  must 
observe  the  provisions  of  this  part,  the 
applicable  provisions  of  40  CFR  part 
1068,  and  the  applicable  provisions  of 
the  Clean  Air  Act.  The  provisions  of  40 
CFR  part  1068  apply  for  heavy-duty 
vehicles  as  specified  in  that  part,  subject 
to  the  provisions: 

(1)  Except  as  specifically  allowed  by 
this  part  or  40  CFR  part  1068,  it  is  a 
violation  of  §1068.1 01  (a)(1)  to 
introduce  into  U.S.  commerce  a  tractor 
or  vocational  vehicle  containing  an 


engine  not  certified  to  the  applicable 
requirements  of  this  part  and  40  CFR 
part  86.  Further,  it  is  a  violation  to 
introduce  into  U.S.  commerce  a  Phase  1 
tractor  containing  an  engine  not 
certified  for  use  in  tractors;  or  to 
introduce  into  U.S.  commerce  a 
vocational  vehicle  containing  a  light 
heavy -dutyor  medium  heavy-duty 
engine  not  certified  for  use  in  vocational 
vehicles.  These  prohibitions  apply 
especially  to  the  vehicle  manufacturer. 
Note  that  this  paragraph  (a)(1)  allows 
the  use  of  Heavy  heavy -duty  tractor 
engines  in  vocational  vehicles. 

(2)  The  provisions  of  40  CFR 
1068.105(a) apply  for  vehicle 
manufacturers  installing  engines 
certified  under  40  CFR  part  1036  as 
further  limited  by  this  paragraph  (a)(2). 

If  new  engine  emission  standards  apply 
in  a  given  model  year,  you  may  install 
normal  inventories  of  engines  from  the 
preceding  model  year  under  the 
provisions  of  40  CFR  1068.105(a) 
through  March  31  of  that  year  without 
our  approval;  you  may  not  install  such 
engines  after  March  31  of  that  year 
unless  we  approve  it  in  advance. 
Installing  such  engines  after  March  31 
without  our  prior  approval  is 
considered  to  be  prohibited  stockpiling 
of  engines.  In  a  written  request  for  our 
approval,  you  must  describe  how  your 
circumstances  led  you  and  your  engine 
supplier  to  have  normal  inventories  of 
engines  that  were  not  used  up  in  the 
specified  time  frame.  We  will  approve 
your  request  for  up  to  three  additional 
months  to  install  up  to  50  engines  under 
this  paragraph  (a)(2)  if  we  determine 
that  the  excess  inventory  is  a  result  of 
unforeseeable  circumstances  and  should 
not  be  considered  circumvention  of 
emission  standards.  Note  that  40  CFR 
1068.105(a)  allows  vehicle 
manufacturers  to  use  up  only  normal 


inventories  of  engines  meeting  less 
stringent  standards;  if,  for  example,  a 
vehicle  manufacturer’s  normal  practice 
is  to  receive  a  shipment  of  engines  every 
two  weeks,  it  will  deplete  its  potential 
to  install  previous-tierengines  under 
this  paragraph  (a)(2)  well  before  March 
31  in  the  year  that  new  standards  apply. 

(3)  The  exemption  provisions  of  40 
CFR  1068.201  through  1068.230, 
1068.240,  and  1068.260  through  265 
apply  for  heavy -duty  motor  vehicles. 
Other  exemption  provisions,  which  are 
specific  to  nonroad  engines,  do  not 
apply  for  heavy -dutyvehicles  or  heavy- 
duty  engines. 

(4)  The  tampering  prohibition  in  40 
CFR  1068.1 01  (b)(1 )  applies  for 
alternative  fuel  conversions  as  specified 
in  40  CFR  part  85,  subpart  F. 

(5)  The  warranty -relatedprohibitions 
in  section  203(a)(4)  of  the  Act  (42  U.S.C. 
7522(a)(4))  apply  to  manufacturers  of 
new  heavy-dutyhighway  vehicles  in 
addition  to  the  prohibitions  described  in 
40  CFR  1068.101(b)(6).  We  may  assess  a 
civil  penalty  up  to  $44,539  for  each 
engine  or  vehicle  in  violation. 

(6)  A  vehicle  manufacturer  that 
completes  assembly  of  a  vehicle  at  two 
or  more  facilities  may  ask  to  use  as  the 
date  of  manufacture  for  that  vehicle  the 
date  on  which  manufacturing  is 
completed  at  the  place  of  main 
assembly,  consistent  with  provisions  of 
49  CFR  567.4.  Note  that  such  staged 
assembly  is  subject  to  the  corresponding 
provisions  of  40  CFR  1068.260.  Include 
your  request  in  your  application  for 
certification,  along  with  a  summary  of 
your  staged -assemb I y process.  You  may 
ask  to  apply  this  allowance  to  some  or 
all  of  the  vehicles  in  your  vehicle 
family.  Our  approval  is  effective  when 
we  grant  your  certificate.  We  will  not 
approve  your  request  if  we  determine 
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that  you  intend  to  use  this  allowance  to 
circumvent  the  intent  of  this  part. 

(7)  The  provisions  for  selective 
enforcement  audits  apply  as  described 
in  40  CFR  part  1068,  subpart  E,  and 
subpart  D  of  this  part. 

(b)  Vehicles  exempted  from  the 
applicable  standards  of  40  CFR  part  86 
other  than  glider  vehicles  are  exempt 
from  the  standards  of  this  part  without 
request.  Similarly,  vehicles  other  than 
glider  vehicles  are  exempt  without 
request  if  the  installed  engine  is 
exempted  from  the  applicable  standards 
in  40  CFR  part  86. 

(c)  The  prohibitions  of  40  CFR 
1068.101  apply  for  vehicles  subject  to 
the  requirements  of  this  part.  The 
actions  prohibited  under  this  provision 
include  the  introduction  into  U.S. 
commerce  of  a  complete  or  incomplete 
vehicle  subject  to  the  standards  of  this 
part  where  the  vehicle  is  not  covered  by 
a  valid  certificate  of  conformity  or 
exemption. 

(d)  The  emergency  vehicle  field 
modification  provisions  of  40  CFR 
85.1716  apply  with  respect  to  the 
standards  of  this  part. 

(e)  Under  §1037.801,  certain  vehicles 
are  considered  to  be  new  vehicles  when 
they  are  imported  into  the  United 
States,  even  if  they  have  previously 
been  used  outside  the  country. 
Independent  Commercial  Importers  may 
use  the  provisions  of  40  CFR  part  85, 
subpart  P,  and  40  CFR  85.1706(b)  to 
receive  a  certificate  of  conformity  for 
engines  and  vehicles  meeting  all  the 
requirements  of  40  CFR  part  1036  and 
this  part  1037. 

(f)  Standards  apply  to  multi  -  fuel 
vehicles  as  described  for  engines  in  40 
CFR  1036.601(d). 

§1037.605  Installing  engines  certified  to 
alternate  standards  for  specialty  vehicles. 

(a)  General  provisions.  This  section 
allows  vehicle  manufacturers  to 
introduce  into  U.S.  commerce  certain 
new  motor  vehicles  using  engines 
certified  to  alternate  emission  standards 
specified  in  40  CFR  part  86  for  motor 
vehicle  engines  used  in  specialty 
vehicles.  You  may  not  install  an  engine 
certified  to  these  alternate  standards  if 
there  is  an  engine  certified  to  the  full  set 
of  requirements  of  40  CFR  part  86  that 
has  the  appropriate  physical  and 
performance  characteristics  to  power 
the  vehicle.  Note  that,  although  these 
alternate  emission  standards  are  mostly 
equivalent  to  standards  that  apply  for 
nonroad  engines  under  40  CFR  part 
1039  or  1048,  they  are  specific  to  motor 
vehicle  engines.  The  alternate  standards 
for  compression -ignitionengines  at  or 
above  56  kW  are  described  in  40  CFR 
86.007-1 1  (g);  the  alternate  standards  for 


spark- ignitionengines  are  described  in 
40  CFR  86.008-1 0(g).  The  provisions  of 
this  section  apply  for  the  following 
types  of  specialty  vehicles: 

(1)  Ail-terrainmotor  vehicles  with 
portal  axles  (/.e.,  axles  that  are  offset 
from  the  corresponding  wheel 
centerline  by  a  gear  assembly)  or  any 
axle  configuration  involving  gear 
reduction  such  that  the  wheels  rotate 
more  slowly  than  the  axle. 

(2)  Amphibious  vehicles. 

(3)  Vehicles  with  maximum  speed  at 
or  below  45  miles  per  hour.  If  your 
vehicle  is  speed- limited  to  meet  this 
specification  by  reducing  maximum 
speed  below  what  is  otherwise  possible, 
this  speed  limitation  must  be 
programmed  into  the  engine  or  vehicle’s 
electronic  control  module  in  a  way  that 
is  tamper-  proof. If  your  vehicles  are  not 
inherently  limited  to  a  maximum  speed 
at  or  below  45  miles  per  hour,  they  may 
qualify  under  this  paragraph  (a)(3)  only 
if  we  approve  your  design  to  limit 
maximum  speed  as  being  tamper-proof 
in  advance. 

(4)  Through  model  year  2027,  vehicles 
with  a  hybrid  powertrain  in  which  the 
engine  provides  energy  for  the 
Rechargeable  Energy  Storage  System. 

(b)  Notification  and  reporting 
requirements.  Send  the  Designated 
Compliance  Officer  written  notification 
describing  your  plans  before  using  the 
provisions  of  this  section,  in  addition, 
by  February  28  of  each  calendar  year  (or 
less  often  if  we  tell  you),  send  the 
Designated  Compliance  Officer  a  report 
with  all  the  following  information: 

(1)  Identify  your  full  corporate  name, 
address,  and  telephone  number. 

(2)  List  the  vehicle  models  for  which 
you  used  this  exemption  in  the  previous 
year  and  identify  the  engine 
manufacturer  and  engine  model  for  each 
vehicle  model.  Also  identify  the  total 
number  of  vehicles  produced  in  the 
previous  year. 

(c)  Production  limits.  You  may 
produce  up  to  1,000  hybrid  vehicles  in 
a  given  model  year  through  model  year 
2027,  and  up  to  200  of  each  type  of 
vehicle  identified  in  paragraph  (a)(1) 
through  (3)  of  this  section  in  a  given 
model  year.  This  includes  vehicles 
produced  by  affiliated  companies.  If  you 
exceed  this  limit,  the  number  of 
vehicles  that  exceed  the  limit  for  the 
model  year  will  not  be  covered  by  a 
valid  certificate  of  conformity.  For  the 
purpose  of  this  paragraph  (c),  we  will 
count  all  vehicles  labeled  or  otherwise 
identified  as  exempt  under  this  section. 

(d)  Vehicle  standards.  The  vehicle 
standards  of  this  part  apply  as  follows 
for  these  vehicles: 

(1 )  Vehicles  qualifying  under 
paragraphs  (a)(1 )  through  (3)  of  this 


section  are  subject  to  evaporative 
emission  standards  of  §1037.103,  but 
are  exempt  from  the  other  requirements 
of  this  part,  except  as  specified  in  this 
section  and  in  §1037.601.  These 
vehicles  must  include  a  label  as 
specified  in  §1037.1 35(a)  with  the 
information  from  §1037.1 35(c)(1)  and 
(2)  and  the  following  statement:  “THIS 
VEHICLE  IS  EXEMPT  FROM 
GREENHOUSE  GAS  STANDARDS 
UNDER 40  CFR  1037.605.” 

(2)  Hybrid  vehicles  using  the 
provisions  of  this  section  remain  subject 
to  the  vehicle  standards  and  all  other 
requirements  of  this  part  1037.  For 
example,  you  may  need  to  use  GEM  in 
conjunction  with  powertrain  testing  to 
demonstrate  compliance  with  emission 
standards  under  subpart  B  of  this  part. 

§1037.610  Vehicles  with  off-cycle 
technologies. 

(a)  You  may  ask  us  to  apply  the 
provisions  of  this  section  for  C02 
emission  reductions  resulting  from 
vehicle  technologies  that  were  not  in 
common  use  with  heavy -dutyvehicles 
before  model  year  2010  that  are  not 
reflected  in  GEM.  While  you  are  not 
required  to  prove  that  such  technologies 
were  not  in  common  use  with  heavy- 
duty  vehicles  before  model  year  2010, 
we  will  not  approve  your  request  if  we 
determine  that  they  do  not  qualify. 
These  may  be  described  as  off-cycleor 
innovative  technologies.  You  may  apply 
these  provisions  for  C02  emission 
reductions  reflected  in  the  specified  test 
procedures  if  they  are  not  reflected  in 
GEM,  except  as  allowed  under 
paragraph  (g)  of  this  section.  We  will 
apply  these  provisions  only  for 
technologies  that  will  result  in 
measurable,  demonstrable,  and 
verifiable  real-worldC02  emission 
reductions. 

(b)  The  provisions  of  this  section  may 
be  appl ied  as  either  an  improvement 
factor  or  as  a  separate  credit,  consistent 
with  good  engineering  judgment.  Note 
that  the  term  “credit”  in  this  section 
describes  an  additive  adjustment  to 
emission  rates  and  is  not  equivalent  to 
an  emission  credit  in  the  ABT  program 
of  subpart  H  of  this  part.  We 
recommend  that  you  base  your  credit/ 
adjustment  on  A  to  B  testing  of  pairs  of 
vehicles  differing  only  with  respect  to 
the  technology  in  question. 

(1 )  Calculate  improvement  factors  as 
the  ratio  of  in-useemissions  with  the 
technology  divided  by  the  in-use 
emissions  without  the  technology.  Use 
the  improvement -facto  rap  p  roach  where 
good  engineering  judgment  indicates 
that  the  actual  benefit  will  be 
proportional  to  emissions  measured 
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over  the  test  procedures  specified  in  this 
part. 

(2)  Calculate  separate  credits  (g/ton  - 
mile)  based  on  the  difference  between 
the  in-useemission  rate  with  the 
technology  and  the  in-useemission  rate 
without  the  technology.  Subtract  this 
value  from  your  GEM  result  and  use  this 
adjusted  value  to  determine  your  FEL. 
Use  th e  sepa rate -c red i tap p roach  where 
good  engineering  judgment  indicates 
that  the  actual  benefit  will  not  be 
proportional  to  emissions  measured 
over  the  test  procedures  specified  in  this 
part. 

(3)  We  may  require  you  to  discount  or 
otherwise  adjust  your  improvement 
factor  or  credit  to  account  for 
uncertainty  or  other  relevant  factors. 

(c)  You  may  perform  A  to  B  testing  by 
measuring  emissions  from  the  vehicles 
during  chassis  testing  or  from  in-useon- 
road  testing.  You  may  also  ask  to  use 
modified  powertrain  testing.  If  you  use 
on -roadtesting,  we  recommend  that  you 
test  according  to  SAEJ1321,  Fuel 
Consumption  Test  Procedure — Type  II, 
revised  February  2012,  or  SAE  J1526, 
SAE  Fuel  Consumption  Test  Procedure 
(Engineering  Method),  Revised 
September  2015  (see  §1037.810  for 
information  on  availability  of  SAE 
standards),  subject  to  the  following 
provisions: 

(1)  The  minimum  route  distance  is 
100  miles. 

(2)  The  route  selected  must  be 
representative  in  terms  of  grade.  We  will 
take  into  account  published  and 
relevant  research  in  determining 
whether  the  grade  is  representative. 

(3)  Control  vehicle  speed  over  the 
route  to  be  representative  of  the  drive- 
cycle  weighting  adopted  for  each 
regulatory  subcategory,  as  specified  in 
§1037.51 0(c),  or  apply  a  correction  to 
account  for  the  appropriate  weighting. 
For  example,  if  the  route  selected  for  an 
evaluation  of  a  combination  tractor  with 
a  sleeper  cab  contains  only  interstate 
driving  at  65  mi/hr,  the  improvement 
factor  would  apply  only  to  86  percent  of 
the  weighted  result. 

(4)  The  ambient  air  temperature  must 
be  between  (5  and  35)  °C,  unless  the 
technology  requires  other  temperatures 
for  demonstration. 

(5)  We  may  allow  you  to  use  a 
Portable  Emissions  Measurement 
System  (PEMS)  device  for  measuring 
C02  emissions  during  the  on  -  road 
testing. 

(d)  Send  your  request  to  the 
Designated  Compliance  Officer.  We 
recommend  that  you  do  not  begin 
collecting  test  data  (for  submission  to 
EPA)  before  contacting  us.  For 
technologies  for  which  the  engine 
manufacturer  could  also  claim  credits 


(such  as  transmissions  in  certain 
circumstances),  we  may  require  you  to 
include  a  letter  from  the  engine 
manufacturer  stating  that  it  will  not  seek 
credits  for  the  same  technology.  Your 
request  must  contain  the  following 
items: 

(1 )  A  detailed  description  of  the  off- 
cycle  technology  and  how  it  functions 
to  reduce  C02  emissions  under 
conditions  not  represented  on  the  duty 
cycles  required  for  certification. 

(2)  A  list  of  the  vehicle  configurations 
that  will  be  equipped  with  the 
technology. 

(3)  A  detailed  description  and 
justification  of  the  selected  test  vehicles. 

(4)  Ail  testing  and  simulation  data 
required  under  this  section,  plus  any 
other  data  you  have  considered  in  your 
analysis.  You  may  ask  for  our 
preliminary  approval  of  your  test  plan 
under  §1037.210. 

(5)  A  complete  description  of  the 
methodology  used  to  estimate  the  off- 
cycle  benefit  of  the  technology  and  all 
supporting  data,  including  vehicle 
testing  and  in-useactivity  data.  Also 
include  a  statement  regarding  your 
recommendation  for  applying  the 
provisions  of  this  section  for  the  given 
technology  as  an  improvement  factor  or 
a  credit. 

(6)  An  estimate  of  the  off-cyclebenefit 
by  vehicle  model,  and  the  fleetwide 
benefit  based  on  projected  sales  of 
vehicle  models  equipped  with  the 
technology. 

(7)  A  demonstration  of  the  in-use 
durability  of  the  off-cycletechnology, 
based  on  any  available  engineering 
analysis  or  durability  testing  data  (either 
by  testing  components  or  whole 
vehicles). 

(8)  A  recommended  method  for 
auditing  production  vehicles  consistent 
with  the  intent  of  40  CFR  part  1068, 
subpart  E.  We  may  approve  your 
recommended  method  or  specify  a 
different  method. 

(e)  We  may  seek  public  comment  on 
your  request,  consistent  with  the 
provisions  of  40  CFR  86.1866.  However, 
we  will  generally  not  seek  public 
comment  on  credits  or  adjustments 
based  on  A  to  B  chassis  testing 
performed  according  to  the  duty-cycle 
testing  requirements  of  this  part  or  in- 
use  testing  performed  according  to 
paragraph  (c)  of  this  section. 

(f)  We  may  approve  an  improvement 
factor  or  credit  for  any  configuration 
that  is  properly  represented  by  your 
testing. 

(1 )  For  model  years  before  2021 ,  you 
may  continue  to  use  an  approved 
improvement  factor  or  credit  for  any 
appropriate  vehicle  families  in  future 
model  years  through  2020. 


(2)  For  model  years  2021  and  later, 
you  may  not  rely  on  an  approval  for 
model  years  before  2021 .  You  must 
separately  request  our  approval  before 
applying  an  improvement  factor  or 
credit  under  this  section  for  Phase  2 
vehicles,  even  if  we  approved  an 
improvement  factor  or  credit  for  similar 
vehicle  models  before  model  year  2021 . 
Note  that  Phase  2  approval  may  carry 
over  for  multiple  years. 

(g)  You  normally  may  not  calculate 
off-cyclecredits  or  improvement  factors 
under  this  section  for  technologies 
represented  by  GEM,  but  we  may  allow 
you  to  do  so  by  averaging  multiple  GEM 
runs  for  special  technologies  for  which 
a  single  GEM  run  cannot  accurately 
reflect  in-useperformance.  For  example, 
if  you  use  an  idle-reductiontechnology 
that  is  effective  80  percent  of  the  time, 
we  may  allow  you  to  run  GEM  with  the 
technology  active  and  with  it  inactive, 
and  then  apply  an  80%  weighting  factor 
to  calculate  the  off-cyclecredit  or 
improvement  factor.  You  may  need  to 
perform  testing  to  establish  proper 
weighting  factors  or  otherwise  quantify 
the  benefits  of  the  special  technologies. 

§1037,615  Advanced  technologies, 

(a)  This  section  applies  in  Phase  1  for 
hybrid  vehicles  with  regenerative 
braking,  vehicles  equipped  with 
Rankine-cycieengines,  electric  vehicles, 
and  fuel  cell  vehicles,  and  in  Phase  2 
through  model  year  2027  for  plug-in 
hybrid  electric  vehicles,  electric 
vehicles,  and  fuel  cell  vehicles.  You 
may  not  generate  credits  for  Phase  1 
engine  technologies  for  which  the 
engines  generate  credits  under  40  CFR 
part  1036. 

(b)  Generate  Phase  1  advanced - 
technology  credits  for  vehicles  other 
than  electric  vehicles  as  follows: 

(1 )  Measure  the  effectiveness  of  the 
advanced  system  by  chassis- test inga 
vehicle  equipped  with  the  advanced 
system  and  an  equivalent  conventional 
vehicle,  or  by  testing  the  hybrid  systems 
and  the  equivalent  non-hybridsystems 
as  described  in  §1037.555.  Test  the 
vehicles  as  specified  in  subpart  F  of  this 
part.  For  purposes  of  this  paragraph  (b), 
a  conventional  vehicle  is  considered  to 
be  equivalent  if  it  has  the  same  footprint 
(as  defined  in  40  CFR  86.1803),  vehicle 
service  class,  aerodynamic  drag,  and 
other  relevant  factors  not  directly 
related  to  the  hybrid  powertrain.  If  you 
use  §1037.540  to  quantify  the  benefits 
of  a  hybrid  system  for  PTO  operation, 
the  conventional  vehicle  must  have  the 
same  number  of  PTO  circuits  and  have 
equivalent  PTO  power.  If  you  do  not 
produce  an  equivalent  vehicle,  you  may 
create  and  test  a  prototype  equivalent 
vehicle.  The  conventional  vehicle  is 
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considered  Vehicle  A  and  the  advanced 
vehicle  is  considered  Vehicle  B.  We 
may  specify  an  alternate  cycle  if  your 
vehicle  includes  a  power  take-off. 

(2)  Calculate  an  improvement  factor 
and  g/ton-milebenefit  using  the 
following  equations  and  parameters: 

(i)  improvement  Factor  =  [(Emission 
Rate  A)  ¥  (Emission  Rate  B)]/(Emission 
Rate  A). 

(ii)  g/ton-milebenefit  =  improvement 
Factor  *  (GEM  Result  B). 

(iii)  Emission  Rates  A  and  B  are  the 
g/ton-mileC02  emission  rates  of  the 
conventional  and  advanced  vehicles, 
respectively,  as  measured  under  the  test 
procedures  specified  in  this  section. 
GEM  Result  B  is  the  g/ton-mileC02 
emission  rate  resulting  from  emission 
modeling  of  the  advanced  vehicle  as 
specified  in  §1037.520. 

(3)  if  you  apply  an  improvement 
factor  to  multiple  vehicle  configurations 
using  the  same  advanced  technology, 
use  the  vehicle  configuration  with  the 
smallest  potential  reduction  in 
greenhouse  gas  emissions  resulting  from 
the  hybrid  capability. 

(4)  Use  the  equations  of  §1037.705  to 
convert  the  g/ton-milebenefit  to 
emission  credits  (in  Mg).  Use  theg/ton- 
mile  benefit  in  place  of  the  (Std-FEL) 
term. 

(c)  See  §1037.540  for  special  testing 
provisions  related  to  Phase  1  vehicles 
equipped  with  hybrid  power  take-off 
units. 

(d)  For  Phase  2  plug  -  inhybrid  electric 
vehicles  and  for  fuel  cells  powered  by 
any  fuel  other  than  hydrogen,  calculate 
C02  credits  using  an  FEL  based  on 
emission  measurements  from 
powertrain  testing.  Phase  2  advanced - 
technology  credits  do  not  apply  for 
hybrid  vehicles  that  have  no  plug-in 
capability. 

(e)  You  may  use  an  engineering 
analysis  to  calculate  an  improvement 
factor  for  fuel  cell  vehicles  based  on 
measured  emissions  from  the  fuel  cell 
vehicle. 

(f)  For  electric  vehicles,  calculate  C02 
credits  using  an  FEL  of  0  g/ton-miie. 

(g)  As  specified  in  subpart  H  of  this 
part,  advanced  -  tech nologycred its 
generated  from  Phase  1  vehicles  under 
this  section  may  be  used  under  this  part 
1037  outside  of  the  averaging  set  in 
which  they  were  generated,  or  they  may 
be  used  under  40  CFR  86.1819  or  40 
CFR  part  1036.  Advanced-technology 
credits  generated  from  Phase  2  vehicles 
are  subject  to  all  the  averaging -set 
restrictions  that  apply  to  other  emission 
credits. 

(h)  You  may  certify  using  both 
provisions  of  this  section  and  the  off- 
cycle  technology  provisions  of 


§1037.610,  provided  you  do  not  double 
count  emission  benefits. 

§1037.620  Responsibilities  for  multiple 
manufacturers. 

This  section  describes  certain 
circumstances  in  which  multiple 
manufacturers  share  responsibilities  for 
vehicles  they  produce  together.  This 
section  does  not  limit  responsibilities 
that  apply  under  the  Act  or  these 
regulations  for  anyone  meeting  the 
definition  of  “manufacturer”  in 
§1037.801.  Note  that  the  definition  of 
manufacturer  is  broad  and  can  include 
persons  not  commercially  considered  to 
be  manufacturers. 

(a)  The  following  provisions  apply 
when  there  are  multiple  persons 
meeting  the  definition  of  manufacturer 
in  §1037.801: 

(1)  Each  person  meeting  the  definition 
of  manufacturer  must  comply  with  the 
requirements  of  this  part  that  apply  to 
manufacturers.  However,  if  one  person 
complies  with  a  specific  requirement  for 
a  given  vehicle,  then  all  manufacturers 
are  deemed  to  have  complied  with  that 
specific  requirement. 

(2)  We  will  apply  the  requirements  of 
subparts  C  and  D  of  this  part  to  the 
manufacturer  that  obtains  the  certificate 
of  conformity  for  the  vehicle.  Other 
manufacturersare  required  to  comply 
with  the  requirements  of  subparts  C  and 
D  of  this  part  only  when  notified  by  us. 
In  our  notification,  we  will  specify  a 
reasonable  time  period  in  which  you 
need  to  comply  with  the  requirements 
identified  in  the  notice.  See  §1037.601 
for  the  applicability  of  40  CFR  part  1068 
to  these  other  manufacturers  and 
remanufacturers. 

(b)  The  provisions  of  §1037.621 , 
including  delegated  assembly,  apply  for 
certifying  manufacturers  that  rely  on 
other  manufacturers  to  finish  assembly 
in  a  certified  configuration.  The 
provisions  of  §1037.622  generally  apply 
for  manufacturers  that  ship  vehicles 
subject  to  the  requirements  of  this  part 
to  a  certifying  secondary  vehicle 
manufacturer.  The  provisions  of 
§1037.622  also  apply  to  the  secondary 
vehicle  manufacturer.  If  you  hold  the 
certificate  of  conformity  for  a  vehicle 
only  with  respect  to  exhaust  or 
evaporative  emissions,  and  a  different 
company  holds  the  other  certificate  of 
conformity  for  that  vehicle,  the 
provisions  of  §1037.621  apply  with 
respect  to  the  certified  configuration  as 
described  in  your  application  for 
certification,  and  the  provisions  of 
§1037.622  apply  with  respect  to  the 
certified  configuration  as  described  in 
the  other  manufacturer’sapplication  for 
certification. 


(c)  Manufacturers  of  aerodynamic 
devices  may  perform  the  aerodynamic 
testing  described  in  §1037.526  to 
quantify  DC±4  values  for  trailers  and 
submit  that  data  to  EPA  verification 
under  §1037.21 1.  Trailer  manufacturers 
may  use  such  verified  data  to  establish 
input  parameters  for  certifying  their 
trailers.  Both  device  manufacturersand 
trailer  manufacturers  are  subject  to  40 
CFR  part  1068,  including  the  recall 
provisions  described  in  40  CFR  part 
1068,  subpart  F. 

(d)  Component  manufacturers  (such 
as  tire  manufacturers)  providing  test 
data  to  certifying  vehicle  manufacturers 
are  responsible  as  follows  for  test 
components  and  emission  test  results 
provided  to  vehicle  manufacturers  for 
the  purpose  of  certification  under  this 
part: 

(1)  Such  test  results  are  deemed  under 
§1037.825  to  be  submissions  to  EPA. 
This  means  that  you  may  be  subject  to 
criminal  penalties  under  18  U.S.C.  1001 
if  you  knowingly  submit  false  test 
results  to  the  certifying  manufacturer. 

(2)  You  may  not  cause  a  vehicle 
manufacturer  to  violate  the  regulations 
by  rendering  inaccurate  emission  test 
results  you  provide  (or  emission  test 
results  from  testing  of  test  components 
you  provide)  to  the  vehicle 
manufacturer  (see  40  CFR  1068.101(c)). 

(3)  Your  provision  of  test  components 
and/or  emission  test  results  to  vehicle 
manufacturers  for  the  purpose  of 
certifying  under  this  part  are  deemed  to 
be  an  agreement  to  provide  components 
to  EPA  for  confirmatory  testing  under 
§1037.235. 

(e)  Component  manufacturers  may 
contractually  agree  to  process  emission 
warranty  claims  on  behalf  of  the 
certifying  manufacturer  with  respect  to 
those  components,  as  follows: 

(1)  Your  fulfillment  of  the  warranty 
requirements  of  this  part  is  deemed  to 
fulfill  the  vehicle  manufacturer’s 
warranty  obligations  under  this  part 
with  respect  to  components  covered  by 
your  warranty. 

(2)  You  may  not  cause  a  vehicle 
manufacturer  to  violate  the  regulations 
by  failing  to  fulfill  the  emission 
warranty  requirements  that  you 
contractually  agreed  to  fulfill  (see  40 
CFR  1068.101(c)). 

(f)  We  may  require  component 
manufacturers  to  provide  information  or 
take  other  actions  under  42  U.S.C.  7542. 
For  example,  we  may  require 
component  manufacturers  to  test 
components  they  produce. 

§1037.621  Delegated  assembly. 

(a)  This  section  describes  provisions 
that  allow  certificate  holders  to  sell  or 
ship  vehicles  that  are  missing  certain 
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emission -relatedcomponents  if  those 
components  will  be  installed  by  a 
secondary  vehicle  manufacturer. 
Paragraph  (g)  of  this  section  similarly 
describes  how  dealers  and  distributors 
may  modify  new  vehicles  with  your 
advance  approval.  (Note:  See  §1037.622 
for  provisions  related  to  manufacturers 
introducing  into  U.S.  commerce 
partially  complete  vehicles  for  which  a 
secondary  vehicle  manufacturer  holds 
the  certificate  of  conformity.) 

(b)  You  do  not  need  an  exemption  to 
ship  a  vehicle  that  does  not  include 
installation  or  assembly  of  certain 
emission -relatedcomponents  if  those 
components  are  shipped  along  with  the 
vehicle.  For  example,  you  may  generally 
ship  fuel  tanks  and  aerodynamic 
devices  along  with  vehicles  rather  than 
installing  them  on  the  vehicle  before 
shipment.  We  may  require  you  to 
describe  how  you  plan  to  use  this 
provision. 

(c)  You  may  ask  us  at  the  time  of 
certification  for  an  exemption  to  allow 
you  to  ship  your  vehicles  without 
emission -relatedcomponents.  If  we 
allow  this,  you  must  provide  emission - 
related  installation  instructions  as 
specified  in  §1037.130.  You  must 
follow  delegated  -assembly requirements 
in  40  CFR  1068.261  if  you  rely  on 
secondary  vehicle  manufacturers  to 
install  certain  technologies  or 
components  as  specified  in  paragraph 

(d)  of  this  section.  For  other 
technologies  or  components,  we  may 
specify  conditions  that  we  determine 
are  needed  to  ensure  that  shipping  the 
vehicle  without  such  components  will 
not  result  in  the  vehicle  being  operated 
outside  of  its  certified  configuration; 
this  may  include  a  requirement  to 
comply  with  the  delegated -assembly 
provisions  in  paragraph  (d)  of  this 
section.  We  may  consider  your  past 
performance  when  we  specify  the 
conditions  that  apply. 

(d)  Delegated -assembly provisions 
apply  as  specified  in  this  paragraph  (d) 
if  the  certifying  vehicle  manufacturer 
relies  on  a  secondary  vehicle 
manufacturer  to  procure  and  install 
auxiliary  power  units,  aerodynamic 
devices,  hybrid  components  (for 
powertrain  or  power  take-off), or  natural 
gas  fuel  tanks.  These  provisions  do  not 
apply  for  other  systems  or  components, 
such  as  air  conditioning  lines  and 
fittings,  except  as  specified  in  paragraph 
(c)  of  this  section.  Apply  the  provisions 
of  40  CFR  1068.261,  with  the  following 
exceptions  and  clarifications: 

(1)  Understand  references  to 
“engines”  to  refer  to  vehicles. 

(2)  Understand  references  to 
“aftertreatment  components”  to  refer  to 


any  relevant  emission -related 
components  under  this  paragraph  (d). 

(3)  Understand  “equipment 
manufacturers”  to  be  secondary  vehicle 
manufacturers. 

(4)  The  provisions  of  40  CFR 
1068.261(b),  (c)(7),  (d),  and  (e)  do  not 
apply.  Accordingly,  the  provisions  of  40 
CFR  1068.261(c)  apply  regardless  of 
pricing  arrangements. 

(e)  Secondary  vehicle  manufacturers 
must  follow  the  engine  manufacturer’s 
emission  -  relatedinstal  lation 
instructions.  Not  meeting  the 
manufacturer’s  emission -related 
installation  instructions  is  a  violation  of 
one  or  more  of  the  prohibitions  of 
§1068.101.  We  may  also  require 
secondary  vehicle  manufacturers  to 
recall  defective  vehicles  under  40  CFR 
1068.505  if  we  determine  that  their 
manufacturing  practices  caused  vehicles 
to  not  conform  to  the  regulations. 
Secondary  vehicle  manufacturers  may 
be  required  to  meet  additional 
requirements  if  the  certifying  vehicle 
manufacturer  delegates  final  assembly 
of  emission  controls  as  described  in 
paragraph  (d)  of  this  section. 

(f)  Except  as  allowed  by  §1037.622, 
the  provisions  of  this  section  apply  to 
manufacturers  for  glider  kits  they 
produce.  Note  that  under  §1037.620, 
glider  kit  manufacturers  are  generally 
presumed  to  be  responsible  (in  whole  or 
in  part)  for  compliance  with  respect  to 
vehicles  produced  from  their  glider  kits, 
even  if  a  secondary  vehicle 
manufacturer  holds  the  certificate  under 
§1037.622. 

(g)  We  may  allow  certifying  vehicle 
manufacturers  to  authorize  dealers  or 
distributors  to  reconfigure  vehicles  after 
the  vehicles  have  been  introduced  into 
commerce  if  they  have  not  yet  been 
delivered  to  the  ultimate  purchaser  as 
fol  lows: 

(1)  This  allowance  is  limited  to 
changes  from  one  certified  configuration 
to  another,  as  noted  in  the  following 
examples: 

(1)  If  your  vehicle  family  includes 
certified  configurations  with  different 
axle  ratios,  you  may  authorize  changing 
from  one  certified  axle  ratio  to  another. 

(ii)  You  may  authorize  adding  a 
certified  APU  to  a  tractor. 

(2)  Your  final  ABT  report  must 
accurately  describe  the  vehicle’s 
certified  configuration  as  delivered  to 
the  ultimate  purchaser.  This  means  that 
the  allowance  no  longer  applies  after 
you  submit  the  final  ABT  report. 

(3)  The  vehicle  label  must  accurately 
reflect  the  final  vehicle  configuration. 

(4)  You  must  keep  records  to 
document  modifications  under  this 
paragraph  (g). 


(5)  Dealers  and  distributors  must  keep 
a  record  of  your  authorizing 
instructions.  Dealers  and  distributors 
that  fail  to  follow  your  instructions  or 
otherwise  make  unauthorized  changes 
may  be  committing  a  tampering 
violation  as  described  in  40  CFR 
1068.105(b). 

§1037.622  Shipment  of  partially  complete 
vehicles  to  secondary  vehicle 
manufacturers. 

This  section  specifies  how 
manufacturers  may  introduce  partially 
complete  vehicles  into  U.S.  commerce 
(or  in  the  case  of  certain  custom 
vehicles,  introduce  complete  vehicles 
into  U.S.  commerce  for  modification  by 
a  small  manufacturer).  The  provisions  of 
this  section  are  generally  not  intended 
for  trailers,  but  they  may  apply  in 
unusual  circumstances,  such  as  when  a 
secondary  vehicle  manufacturer  will 
modify  a  trailer  in  a  way  that  makes  it 
exempt.  The  provisions  of  this  section 
are  intended  to  accommodate  normal 
business  practices  without 
compromising  the  effectiveness  of 
certified  emission  controls.  You  may  not 
use  the  provisions  of  this  section  to 
circumvent  the  intent  of  this  part.  For 
vehicles  subject  to  both  exhaust  GHG 
and  evaporative  standards,  the 
provisions  of  this  part  apply  separately 
for  each  certificate. 

(a)  The  provisions  of  this  section 
allow  manufacturers  to  ship  partially 
complete  vehicles  to  secondary  vehicle 
manufacturers  or  otherwise  introduce 
them  into  U.S.  commerce  in  the 
following  circumstances: 

(1)  Certified  vehicles.  Manufacturers 
may  introduce  partially  complete 
tractors  into  U.S.  commerce  if  they  are 
covered  by  certificates  of  conformity 
and  are  in  certified  configurations.  See 
§1037.621  for  vehicles  not  yet  in  a 
certified  configuration  when  introduced 
into  U.S.  commerce. 

(2)  Uncertified  vehicles  that  will  be 
certified  by  secondary  vehicle 
manufacturers.  Manufacturers  may 
introduce  into  U.S.  commerce  partially 
complete  vehicles  for  which  they  do  not 
hold  the  required  certificate  of 
conformity  only  as  allowed  by 
paragraph  (b)  of  this  section;  however, 
the  requirements  of  this  section  do  not 
apply  for  tractors  or  vocational  vehicles 
with  a  date  of  manufacture  before 
January  1 , 2022,  that  are  produced  by  a 
secondary  vehicle  manufacturer  if  they 
are  excluded  from  the  standards  of  this 
part  under  §1037.1 50(c). 

(3)  Exempted  vehicles.  Manufacturers 
may  introduce  into  U.S.  commerce 
partially  complete  vehicles  without  a 
certificate  of  conformity  if  the  vehicles 
are  exempt  under  this  part  or  under  40 
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CFR  part  1068.  This  may  involve  the 
secondary  vehicle  manufacturer 
qualifying  for  the  exemption. 

(4)  Small  manufacturers  modifying 
certified  tractors.  Small  manufacturers 
that  build  custom  sleeper  cabs  or 
natural  gas-fueiedtractors  may  modify 
complete  or  incomplete  vehicles 
certified  as  tractors,  as  specified  by 
paragraph  (d)  of  this  section. 

(b)  The  provisions  of  this  paragraph 
(b)  generally  apply  where  the  secondary 
vehicle  manufacturer  has  substantial 
control  over  the  design  and  assembly  of 
emission  controls.  They  also  apply 
where  a  secondary  vehicle  manufacturer 
qualifies  for  a  permanent  exemption.  In 
unusual  circumstances  we  may  allow 
other  secondary  vehicle  manufacturers 
to  use  these  provisions.  In  determining 
whether  a  manufacturer  he©  substantial 
control  over  the  design  and  assembly  of 
emission  controls,  we  would  consider 
the  degree  to  which  the  secondary 
vehicle  manufacturer  would  be  able  to 
ensure  that  the  engine  and  vehicle  will 
conform  to  the  regulations  in  their  final 
configurations. 

(1)  A  secondary  vehicle  manufacturer 
may  finish  assembly  of  partially 
complete  vehicles  in  the  following 
cases; 

(1)  It  obtains  a  vehicle  that  is  not  fully 
assembled  with  the  intent  to 
manufacturea  complete  vehicle  in  a 
certified  or  exempted  configuration.  For 
example,  this  would  apply  where  a 
glider  vehicle  assembler  holds  a 
certificate  that  allows  the  assembler  to 
produce  certified  glider  vehicles  from 
glider  kits. 

(ii)  It  obtains  a  vehicle  with  the  intent 
to  modify  it  to  a  certified  configuration 
before  it  reaches  the  ultimate  purchaser. 
For  example,  this  may  apply  for 
converting  a  gasoline-fueledvehicle  to 
operate  on  natural  gas  under  the  terms 
of  a  valid  certificate. 

(2)  Manufacturers  may  introduce 
partially  complete  vehicles  into  U.S. 
commerce  as  described  in  this 
paragraph  (b)  if  they  have  a  written 
request  for  such  vehicles  from  a 
secondary  vehicle  manufacturer  that 
will  finish  the  vehicle  assembly  and  has 
certified  the  vehicle  (or  the  vehicle  has 
been  exempted  or  excluded  from  the 
requirements  of  this  part).  The  written 
request  must  include  a  statement  that 
the  secondary  vehicle  manufacturer  has 
a  certificate  of  conformity  (or 
exemption/exclusion)  for  the  vehicle 
and  identify  a  valid  vehicle  family  name 
associated  with  each  vehicle  model 
ordered  (or  the  basis  for  an  exemption/ 
exclusion).  The  original  vehicle 
manufacturer  must  apply  a  removable 
label  meeting  the  requirements  of  40 
CFR  1068.45(b)  that  identifies  the 


corporate  name  of  the  original 
manufacturer  and  states  that  the  vehicle 
is  exempt  under  the  provisions  of 
§1037.622.  The  name  of  the  certifying 
manufacturer  must  also  be  on  the  label 
or,  alternatively,  on  the  bill  of  lading 
that  accompanies  the  vehicles  during 
shipment.  The  original  manufacturer 
may  not  apply  a  permanent  emission 
control  information  label  identifying  the 
vehicle’s  eventual  status  as  a  certified 
vehicle.  Note  that  an  exemption 
allowing  a  glider  assembler  to  install  an 
exempt  engine  does  not  necessarily 
exempt  the  vehicle  from  the 
requirements  of  this  part. 

(3)  If  you  are  the  secondary  vehicle 
manufacturer  and  you  will  hold  the 
certificate,  you  must  include  the 
following  information  in  your 
application  for  certification: 

(i)  Identify  the  original  manufacturer 
of  the  partially  complete  vehicle  or  of 
the  complete  vehicle  you  will  modify. 

(ii)  Describe  briefly  how  and  where 
final  assembly  will  be  completed. 
Specify  how  you  have  the  ability  to 
ensure  that  the  vehicles  will  conform  to 
the  regulations  in  their  final 
configuration.  (Note:  This  section 
prohibits  using  the  provisions  of  this 
paragraph  (b)  unless  you  have 
substantial  control  over  the  design  and 
assembly  of  emission  controls.) 

(iii)  State  unconditionally  that  you 
will  not  distribute  the  vehicles  without 
conforming  to  all  applicable  regulations. 

(4)  If  you  are  a  secondary  vehicle 
manufacturer  and  you  are  already  a 
certificate  holder  for  other  families,  you 
may  receive  shipment  of  partially 
complete  vehicles  after  you  apply  for  a 
certificate  of  conformity  but  before  the 
certificate’s  effective  date.  This 
exemption  allows  the  original 
manufacturer  to  ship  vehicles  after  you 
have  applied  for  a  certificate  of 
conformity.  Manufacturers  may 
introduce  partially  complete  vehicles 
into  U.S.  commerce  as  described  in  this 
paragraph  (b)(4)  if  they  have  a  written 
request  for  such  vehicles  from  a 
secondary  vehicle  manufacturer  stating 
that  the  application  for  certification  has 
been  submitted  (instead  of  the 
information  we  specify  in  paragraph 
(b)(2)  of  this  section).  We  may  set 
additional  conditions  under  this 
paragraph  (b)(4)  to  prevent 
circumvention  of  regulatory 
requirements. 

(5)  The  provisions  of  this  section  also 
apply  for  shipping  partially  complete 
vehicles  if  the  vehicle  is  covered  by  a 
valid  exemption  and  there  is  no  valid 
family  name  that  could  be  used  to 
represent  the  vehicle  model.  Unless  we 
approve  otherwise  in  advance,  you  may 
do  this  only  when  shipping  engines  to 


secondary  vehicle  manufacturers  that 
are  certificate  holders,  in  this  case,  the 
secondary  vehicle  manufacturer  must 
identify  the  regulatory  cite  identifying 
the  applicable  exemption  instead  of  a 
valid  family  name  when  ordering 
engines  from  the  original  vehicle 
manufacturer. 

(6)  Both  original  and  secondary 
vehicle  manufacturers  must  keep  the 
records  described  in  this  section  for  at 
least  five  years,  including  the  written 
request  for  exempted  vehicles  and  the 
bill  of  lading  for  each  shipment  (if 
applicable).  The  written  request  is 
deemed  to  be  a  submission  to  EPA. 

(7)  These  provisions  are  intended 
only  to  allow  secondary  vehicle 
manufacturers  to  obtain  or  transport 
vehicles  in  the  specific  circumstances 
identified  in  this  section  so  any 
exemption  under  this  section  expires 
when  the  vehicle  reaches  the  point  of 
final  assembly  identified  in  paragraph 
(b)(3)(H)  of  this  section. 

(8)  For  purposes  of  this  section,  an 
allowance  to  introduce  partially 
complete  vehicles  into  U.S.  commerce 
includes  a  conditional  allowance  to  sell, 
introduce,  or  deliver  such  vehicles  into 
commerce  in  the  United  States  or 
import  them  into  the  United  States.  It 
does  not  include  a  general  allowance  to 
offer  such  vehicles  for  sale  because  this 
exemption  is  intended  to  apply  only  for 
cases  in  which  the  certificate  holder 
already  has  an  arrangement  to  purchase 
the  vehicles  from  the  original 
manufacturer.  This  exemption  does  not 
allow  the  original  manufacturer  to 
subsequently  offer  the  vehicles  for  sale 
to  a  different  manufacturer  who  will 
hold  the  certificate  unless  that  second 
manufacturer  has  also  complied  with 
the  requirements  of  this  part.  The 
exemption  does  not  apply  for  any 
individual  vehicles  that  are  not  labeled 
as  specified  in  this  section  or  which  are 
shipped  to  someone  who  is  not  a 
certificate  holder. 

(9)  We  may  suspend,  revoke,  or  void 
an  exemption  under  this  section,  as 
follows: 

(i)  We  may  suspend  or  revoke  your 
exemption  if  you  fail  to  meet  the 
requirements  of  this  section.  We  may 
suspend  or  revoke  an  exemption  related 
to  a  specific  secondary  vehicle 
manufacturer  if  that  manufacturer  sells 
vehicles  that  are  in  not  in  a  certified 
configuration  in  violation  of  the 
regulations.  We  may  disallow  this 
exemption  for  future  shipments  to  the 
affected  secondary  vehicle  manufacturer 
or  set  additional  conditions  to  ensure 
that  vehicles  will  be  assembled  in  the 
certified  configuration. 

(ii)  We  may  void  an  exemption  for  all 
the  affected  vehicles  if  you  intentionally 
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submit  false  or  incomplete  information 
or  fail  to  keep  and  provide  to  EPA  the 
records  required  by  this  section. 

(iii)  The  exemption  is  void  for  a 
vehicle  that  is  shipped  to  a  company 
that  is  not  a  certificate  holder  or  for  a 
vehicle  that  is  shipped  to  a  secondary 
vehicle  manufacturer  that  is  not  in 
compliance  with  the  requirements  of 
this  section. 

(iv)  The  secondary  vehicle 
manufacturer  may  be  liable  for  penalties 
for  causing  a  prohibited  act  where  the 
exemption  is  voided  due  to  actions  on 
the  part  of  the  secondary  vehicle 
manufacturer. 

(c)  Provide  instructions  along  with 
partially  complete  vehicles  including  all 
information  necessary  to  ensure  that  an 
engine  will  be  installed  in  its  certified 
configuration. 

(d)  Small  manufacturers  that  build 
custom  sleeper  cabs  or  natural  gas- 
fueled  tractors  may  modify  complete  or 
incomplete  vehicles  certified  as  tractors, 
subject  to  the  provisions  of  this 
paragraph  (d).  Such  businesses  are 
secondary  vehicle  manufacturers. 

(1)  Secondary  vehicle  manufacturers 
may  not  modify  the  vehicle  body  in 
front  of  the  b-pillaror  increase  the 
effective  frontal  area  of  the  certified 
configuration  including  consideration  of 
the  frontal  area  of  the  standard  trailer. 
For  high-roofcustom  sleeper  tractors, 
this  would  generally  mean  that  no  part 
of  the  added  sleeper  compartment  may 
extend  beyond  102  inches  wide  or  162 
inches  high  (measured  from  the 
ground),  which  are  the  dimensions  of 
the  standard  trailer  for  high-rooftractors 
under  this  part.  Note  that  these 
dimensions  have  a  tolerance  of  ±2 
inches. 

(2)  The  certifying  manufacturer  may 
have  responsibilities  for  the  vehicle 
under  this  section,  as  follows: 

(i)  if  the  vehicle  being  modified  is  a 
complete  tractor  in  a  certified 
configuration,  the  certifying 
manufacturer  has  no  additional 
responsibilities  for  the  vehicle  under 
this  section. 

(ii)  If  the  vehicle  being  modified  is 
partially  complete  only  because  it  lacks 
body  components  to  the  rear  of  the  b- 
piilar  (but  is  otherwise  a  complete 
tractor  in  a  certified  configuration),  the 
certifying  manufacturer  has  no 
additional  responsibilities  for  the 
vehicle  under  this  section. 

(iii)  If  the  vehicle  being  modified  is  an 
incomplete  tractor  not  in  a  certified 
configuration,  the  certifying 
manufacturer  must  comply  with  the 
provisions  of  §1037.621  for  the  vehicle. 

(3)  The  secondary  vehicle 
manufacturer  must  add  a  permanent 
supplemental  label  to  the  vehicle  near 


the  original  manufacturer’s  emission 
control  information  label.  On  the  label 
identify  your  corporate  name  and 
include  the  statement:  “THIS  TRACTOR 
WAS  MODIFIED  UNDER 40  CFR 
1037.622.” 

(4)  See  §1037.150  for  additional 
interim  options  that  may  apply. 

(5)  The  provisions  of  this  paragraph 
(d)  may  apply  separately  for  vehicle 
GHG  and  evaporative  emission 
standards. 

(6)  Modifications  under  this 
paragraph  (d)  do  not  violate  40  CFR 
1068.101(b)(1). 

§1037.630  Special  purpose  tractors. 

(a)  General  provisions .  This  section 
allows  a  vehicle  manufacturer  to 
reclassify  certain  tractors  as  vocational 
tractors.  Vocational  tractors  are  treated 
as  vocational  vehicles  and  are  exempt 
from  the  standards  of  §1037.106.  Note 
that  references  to  “tractors”  outside  of 
this  section  mean  non -vocational 
tractors. 

(1)  This  allowance  is  intended  only 
for  vehicles  that  do  not  typically  operate 
at  highway  speeds,  or  would  otherwise 
not  benefit  from  efficiency 
improvements  designed  for  line- haul 
tractors.  This  allowance  is  limited  to  the 
following  vehicle  and  application  types: 

(1)  Low  -  rooftractors  intended  for 
intra-citypickup  and  delivery,  such  as 
those  that  deliver  bottled  beverages  to 
retai  I  stores. 

(ii)  Tractors  intended  for  off- road 
operation  (including  mixed  service 
operation  that  does  not  qualify  for  an 
exemption  under  §1037.631 ),  such  as 
those  with  reinforced  frames  and 
increased  ground  clearance.  This 
includes  drayage  tractors. 

(iii)  Model  year  2020  and  earlier 
tractors  with  a  gross  combination  weight 
rating  (GCWR)  at  or  above  120,000 
pounds.  Note  that  Phase  2  tractors 
meeting  the  definition  of  “heavy-haul” 
in  §1037.801  must  be  certified  to  the 
heavy -haulstandards  in  §§1037.106  or 
1037.670. 

(2)  Where  we  determine  that  a 
manufacturer  is  not  applying  this 
allowance  in  good  faith,  we  may  require 
the  manufacturer  to  obtain  preliminary 
approval  before  using  this  allowance. 

(b)  Requirements .  The  following 
requirements  apply  with  respect  to 
tractors  reclassified  under  this  section: 

(1)  The  vehicle  must  fully  conform  to 
all  requirements  applicable  to 
vocational  vehicles  under  this  part. 

(2)  Vehicles  reclassified  under  this 
section  must  be  certified  as  a  separate 
vehicle  family.  However,  they  remain 
part  of  the  vocational  regulatory 
subcategory  and  averaging  set  that 
applies  for  their  service  class. 


(3)  You  must  include  the  following 
additional  statement  on  the  vehicle’s 
emission  control  information  label 
under  §1037.135:  “THIS  VEHICLE  WAS 
CERTIFIED  AS  A  VOCATIONAL 
TRACTOR  UNDER  40  CFR  1037.630.” 

(4)  You  must  keep  records  for  three 
years  to  document  your  basis  for 
believing  the  vehicles  will  be  used  as 
described  in  paragraph  (a)(1)  of  this 
section.  Include  in  your  application  for 
certification  a  brief  description  of  your 
basis. 

(c)  Production  limit.  No  manufacturer 
may  produce  more  than  21 ,000  Phase  1 
vehicles  under  this  section  in  any 
consecutive  three  model  year  period. 
This  means  you  may  not  exceed  6,000 
in  a  given  model  year  if  the  combined 
total  for  the  previous  two  years  was 
15,000.  The  production  limit  applies 
with  respect  to  all  Class  7  and  Class  8 
Phase  1  tractors  certified  or  exempted  as 
vocational  tractors.  No  production  limit 
applies  for  tractors  subject  to  Phase  2 
standards. 

(d)  Off-roadexemption.  All  the 
provisions  of  this  section  apply  for 
vocational  tractors  exempted  under 
§1037.631,  except  as  follows: 

(1)  The  vehicles  are  required  to 
comply  with  the  requirements  of 
§1037.631  instead  of  the  requirements 
that  would  otherwise  apply  to 
vocational  vehicles.  Vehicles  complying 
with  the  requirements  of  §1037.631  and 
using  an  engine  certified  to  the 
standards  of  40  CFR  part  1 036  are 
deemed  to  fully  conform  to  all 
requirements  applicable  to  vocational 
vehicles  under  this  part. 

(2)  The  vehicles  must  be  labeled  as 
specified  under  §1037.631  instead  of  as 
specified  in  paragraph  (b)(3)  of  this 
section. 

§1 037.631  Exemption  for  vocational 
vehicles  intended  for  off-road  use. 

This  section  provides  an  exemption 
from  the  greenhouse  gas  standards  of 
this  part  for  certain  vocational  vehicles 
(including  certain  vocational  tractors) 
that  are  intended  to  be  used  extensively 
in  off- roadenvironments  such  as  forests, 
oil  fields,  and  construction  sites.  This 
section  does  not  exempt  engines  used  in 
vocational  vehicles  from  the  standards 
of  40  CFR  part  86  or  part  1036.  Note  that 
you  may  not  include  these  exempted 
vehicles  in  any  credit  calculations 
under  this  part. 

(a)  Qualifying  criteria .  Vocational 
vehicles  intended  for  off -road  use  are 
exempt  without  request,  subject  to  the 
provisions  of  this  section,  if  they  are 
primarily  designed  to  perform  work  off¬ 
road  (such  as  in  oil  fields,  mining, 
forests,  or  construction  sites),  and  they 
meet  at  least  one  of  the  criteria  of 
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paragraph  (a)(1 )  of  this  section  and  at 
least  one  of  the  criteria  of  paragraph 

(a)(2)  of  this  section.  See  §1037.1 05(h) 
for  alternate  Phase  2  standards  that 
apply  for  vehicles  meeting  only  one  of 
these  sets  of  criteria. 

(1)  The  vehicle  must  have  affixed 
components  designed  to  work 
inherently  in  an  off-roadenvironment 
(such  as  hazardous  material  equipment 
or  off-roaddrill  equipment)  or  be 
designed  to  operate  at  low  speeds  such 
that  it  is  unsuitable  for  normal  highway 
operation. 

(2)  The  vehicle  must  meet  one  of  the 
following  criteria: 

(1)  Have  an  axle  that  has  a  gross  axle 
weight  rating  (GAWR)  at  or  above 
29,000  pounds. 

(ii)  Have  a  speed  attainable  in  2.0 
miles  of  not  more  than  33  mi/hr. 

(iii)  Have  a  speed  attainable  in  2.0 
miles  of  not  more  than  45  mi/hr,  an 
unloaded  vehicle  weight  that  is  not  less 
than  95  percent  of  its  gross  vehicle 
weight  rating,  and  no  capacity  to  carry 
occupants  other  than  the  driver  and 
operating  crew. 

(iv)  Have  a  maximum  speed  at  or 
below  54  mi/hr.  You  may  consider  the 
vehicle  to  be  appropriately  speed  - 
limited  if  engine  speed  at  54  mi/hr  is  at 
or  above  95  percent  of  the  engine’s 
maximum  test  speed  in  the  highest 
availablegear.  You  may  alternatively 
limit  vehicle  speed  by  programming  the 
engine  or  vehicle’s  electronic  control 
module  in  a  way  that  is  tamper-proof. 

(b)  Tractors.  The  provisions  of  this 
section  may  apply  for  tractors  only  if 
each  tractor  qualifies  as  a  vocational 
tractor  under  §1037.630. 

(c)  Recordkeeping  and  reporting .  (1) 
You  must  keep  records  to  document  that 
your  exempted  vehicle  configurations 
meet  all  applicable  requirements  of  this 
section.  Keep  these  records  for  at  least 
eight  years  after  you  stop  producing  the 
exempted  vehicle  model.  We  may 
review  these  records  at  any  time. 

(2)  You  must  also  keep  records  of  the 
individual  exempted  vehicles  you 
produce,  including  the  vehicle 
identification  number  and  a  description 
of  the  vehicle  configuration. 

(3)  Within  90  days  after  the  end  of 
each  model  year,  you  must  send  to  the 
Designated  Compliance  Officer  a  report 
with  the  following  information: 

(i)  A  description  of  each  exempted 
vehicle  configuration,  including  an 
explanation  of  why  it  qualifies  for  this 
exemption. 

(ii)  The  number  of  vehicles  exempted 
for  each  vehicle  configuration. 

(d)  Labeling .  You  must  include  the 
following  additional  statement  on  the 
vehicle’s  emission  control  information 
label  under  §1037.135:  “THIS  VEHICLE 


WAS  EXEMPTED  U  N  DER  40  CFR 
1037.631.” 

§1037.635  Glider  kits  and  glider  vehicles. 

Except  as  specified  in  §1037.150,  the 
requirements  of  this  section  apply 
beginning  January  1,  2017. 

(a)  Vehicles  produced  from  glider  kits 
and  other  glider  vehicles  are  subject  to 
the  same  standards  as  other  new 
vehicles,  including  the  applicable 
vehicle  standards  described  in  Subpart 
B  of  this  part.  Note  that  this  requirement 
for  the  vehicle  generally  applies  even  if 
the  engine  meets  the  criteria  of 
paragraph  (c)(1)  of  this  section.  For 
engines  originally  produced  before 

201 7,  if  you  are  unable  to  obtain  a  fuel 
map  for  an  engine  you  may  ask  to  use 
a  default  map,  consistent  with  good 
engineering  judgment. 

(b)  Section  1037.601(a)(1)  disallows 
the  introduction  into  U.S.  commerce  of 
a  new  tractor  or  vocational  vehicle 
(including  a  vehicle  assembled  from  a 
glider  kit)  unless  it  has  an  engine  that 
is  certified  to  the  applicable  standards 
in  40  CFR  parts  86  and  1036.  Except  as 
specified  otherwise  in  this  part,  the 
standards  apply  for  engines  used  in 
glider  vehicles  as  follows: 

(1 )  The  engine  must  meet  the  GHG 
standards  of  40  CFR  part  1036  that 
apply  for  the  engine  model  year 
corresponding  to  the  vehicle’s  date  of 
manufacture.  For  example,  for  a  vehicle 
with  a  2024  date  of  manufacture,  the 
engine  must  meet  the  GHG  standards 
that  apply  for  model  year  2024. 

(2)  The  engine  must  meet  the  criteria 
pollutant  standards  of  40  CFR  part  86 
that  apply  for  the  engine  model  year 
corresponding  to  the  vehicle’s  date  of 
manufacture. 

(3)  The  engine  may  be  from  an  earlier 
model  year  if  the  standards  were 
identical  to  the  currently  applicable 
engine  standards. 

(4)  Note  that  alternate  standards  or 
requirements  may  apply  under 
§1037.150. 

(c)  The  engine  standards  identified  in 
paragraph  (b)  of  this  section  do  not 
apply  for  certain  engines  when  used  in 
glider  kits.  These  engines  remain  subject 
to  the  standards  to  which  they  were 
previously  certified. 

(1 )  The  allowance  in  this  paragraph 
(c)  applies  only  for  following  engines: 

(i)  Certified  engines  still  within  their 
original  useful  life  in  terms  of  both 
miles  and  years.  Glider  vehicles 
produced  using  engines  meeting  this 
criterion  are  exempt  from  the 
requirements  of  paragraph  (a)  of  this 
section  if  the  glider  vehicle 
configuration  is  identical  to  a 
configuration  previously  certified  to  the 
requirements  of  this  part  1037  for  a 


model  year  the  same  as  or  later  than  the 
model  year  of  the  engine. 

(ii)  Certified  engines  of  any  age  with 
less  than  100,000  miles  of  engine 
operation.  This  is  intended  for  specialty 
vehicles  (such  as  fire  trucks)  that  have 
very  low  usage  rates.  These  vehicles  are 
exempt  from  the  requirements  of 
paragraph  (a)  of  this  section,  provided 
the  completed  vehicle  is  returned  to  the 
owner  of  the  engine  in  a  configuration 
equivalent  to  that  of  the  donor  vehicle. 

(iii)  Certified  engines  less  than  three 
years  old  with  any  number  of 
accumulated  miles  of  engine  operation. 
Vehicles  using  these  engines  must 
comply  with  the  requirements  of 
paragraph  (a)  of  this  section. 

(2)  For  remanufactured  engines,  these 
eligibility  criteria  apply  based  on  the 
original  date  of  manufacture  rather  than 
the  date  of  remanufacture.  For  example, 
an  engine  originally  manufactured  in 
2003  that  is  remanufactured  in  2012 
after  350,000  miles,  then  accumulates 
an  additional  150,000  miles  before  being 
installed  in  a  model  year  2020  glider 
would  be  considered  to  be  17  years  old 
and  to  have  accumulated  500,000  miles. 

(3)  The  provisions  of  this  paragraph 
(c)  apply  only  where  you  can  show  that 
one  or  more  criteria  have  been  met.  For 
example,  to  apply  the  criterion  of 
paragraph  (c)(1)(i)  or  (ii),  you  must  be 
able  prove  the  number  of  miles  the 
engine  has  accumulated. 

(d)  Ail  engines  used  in  glider  vehicles 
(including  remanufactured  engines) 
must  be  in  a  certified  configuration  and 
properly  labeled.  This  requirement 
applies  equally  to  any  engine  covered 
by  this  section.  Depending  on  the  model 
year  of  the  engine  (and  other  applicable 
provisions  of  this  section),  it  may  be 
permissible  for  the  engine  to  remain  in 
its  original  certified  configuration  or 
another  configuration  of  the  same 
original  model  year.  However,  it  may  be 
necessary  to  modify  the  engine  to  a 
newer  certified  configuration. 

(e)  The  following  additional 
provisions  apply: 

(1)  The  Clean  Air  Act  definition  of 
“manufacturer”  includes  anyone  who 
assembles  motor  vehicles,  including 
entities  that  install  engines  in  or 
otherwise  complete  assembly  of  glider 
kits. 

(2)  Vehicle  manufacturers  (including 
assemblers)  producing  glider  vehicles 
must  comply  with  the  reporting  and 
recordkeeping  requirements  in 
§1037.250. 

(3)  Manufacturers  of  glider  kits 
providing  glider  kits  for  the  purpose  of 
allowing  another  manufacturer  to 
assemble  vehicles  under  this  section  are 
subject  to  the  provisions  of  §§1037.620 
through  1037.622,  as  applicable.  For 
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example,  introducing  an  uncertified 
glider  kit  into  U.S.  commerce  may 
subject  you  to  penalties  under  40  CFR 
1068.101  if  the  completed  glider  vehicle 
does  not  conform  fully  with  the 
regulations  of  the  part  at  any  point 
before  being  placed  into  service. 

§1037.640  Variable  vehicle  speed  limiters. 

This  section  specifies  provisions  that 
apply  for  vehicle  speed  limiters  (VSLs) 
that  you  model  under  §1037.520.  This 
does  not  apply  for  VSLs  that  you  do  not 
model  under  §1037.520.  (e)  This  section 
is  written  to  apply  for  tractors;  however, 
you  may  use  good  engineering  judgment 
to  apply  equivalent  adjustments  for 
Phase  2  vocational  vehicles  with  vehicle 
speed  limiters. 

(a)  General .  The  regulations  of  this 
part  do  not  constrain  how  you  may 
design  VSLs  for  your  vehicles.  For 
example,  you  may  design  your  VSL  to 
have  a  single  fixed  speed  limit  or  a  soft  - 
top  speed  limit.  You  may  also  design 
your  VSL  to  expire  after  accumulation 
of  a  predetermined  number  of  miles. 
However,  designs  with  soft  tops  or 
expiration  features  are  subject  to 
proration  provisions  under  this  section 
that  do  not  apply  to  fixed  VSLs  that  do 
not  expire. 

(b)  Definitions.  The  following 
definitions  apply  for  purposes  of  this 
section; 


(1)  Default  speed  limit  means  the 
speed  limit  that  normally  applies  for  the 
vehicle,  except  as  follows; 

(1)  The  default  speed  limit  for 
adjustable  VSLs  must  represent  the 
speed  limit  that  applies  when  the  VSL 
is  adjusted  to  its  highest  setting  under 
paragraph  (c)  of  this  section. 

(ii)  For  VSLs  with  soft  tops,  the 
default  speed  does  not  include  speeds 
possible  only  during  soft-topoperation. 

(iii)  For  expiring  VSLs,  the  default 
does  not  include  speeds  that  are 
possible  only  after  expiration. 

(2)  Soft  -  topspeed  limit  means  the 
highest  speed  limit  that  applies  during 
soft-topoperation. 

(3)  Maximum  soft-topduration  means 
the  maximum  amount  of  time  that  a 
vehicle  could  operate  above  the  default 
speed  limit. 

(4)  Certified  VSL  means  a  VSL 
configuration  that  applies  when  a 
vehicle  is  new  and  until  it  expires. 

(5)  Expiration  point  means  the 
mileage  at  which  a  vehicle’s  certified 
VSL  expires  (or  the  point  at  which 
tamper  protections  expire). 

(6)  Effective  speed  limit  h as  the 
meaning  given  in  paragraph  (d)  of  this 
section. 

(c)  Adjustments.  You  may  design  your 
VSL  to  be  adjustable;  however,  this  may 
affect  the  value  you  use  in  GEM. 

(1)  Except  as  specified  in  paragraph 
(c)(2)  of  this  section,  any  adjustments 
that  can  be  made  to  the  engine,  vehicle, 


or  their  controls  that  change  the  VSL’s 
actual  speed  limit  are  considered  to  be 
adjustable  operating  parameters. 
Compliance  is  based  on  the  vehicle 
being  adjusted  to  the  highest  speed  limit 
within  this  range. 

(2)  The  following  adjustments  are  not 
adjustable  parameters; 

(1)  Adjustments  made  only  to  account 
for  changing  tire  size  or  final  drive  ratio. 

(ii)  Adjustments  protected  by 
encrypted  controls  or  passwords. 

(iii)  Adjustments  possible  only  after 
the  VSL’s  expiration  point. 

(d)  Effective  speed  limit.  (1 )  For  VSLs 
without  soft  tops  or  expiration  points 
that  expire  before  1,259,000  miles,  the 
effective  speed  limit  is  the  highest  speed 
limit  that  results  by  adjusting  the  VSL 
or  other  vehicle  parameters  consistent 
with  the  provisions  of  paragraph  (c)  of 
this  section. 

(2)  For  VSLs  with  soft  tops  and/or 
expiration  points,  the  effective  speed 
limit  is  calculated  as  specified  in  this 
paragraph  (d)(2),  which  is  based  on  10 
hours  of  operation  per  day  (394  miles 
per  day  for  day  cabs  and  551  miles  per 
day  for  sleeper  cabs).  Note  that  this 
calculation  assumes  that  a  fraction  of 
this  operation  is  speed  - 1  imited(3.9 
hours  and  252  miles  for  day  cabs,  and 
7.3  hours  and  474  miles  for  sleeper 
cabs).  Use  the  following  equation  to 
calculate  the  effective  speed  limit, 
rounded  to  the  nearest  0.1  mi/hr; 


Effective  speed  =  ExF  •  [STF  •  STSL  +  (1-STF)  •  DSL]  +  (1-ExF)  •  65  mi/hr 


Eq.  1037.640-1 


Where: 

ExF  =  expiration  point  m i I es/1 ,259,000 
miles. 

STF  =  the  maximum  number  of  allowable 
soft  top  operation  hours  per  day/3.9 
hours  for  day  cabs  (or  maximum  miles 
per  day/252),  or  the  maximum  number  of 
allowable  soft  top  operation  hours  per 
day/7.3  hours  for  sleeper  cabs  (or 
maximum  miles  per  day/474). 

STSL  =  the  soft -topspeed  limit. 

DSL  =  the  default  speed  limit. 

§1037.645  In-use  compliance  with  family 
emission  limits  (FELs). 

Section  1037.225  describes  how  to 
change  the  FEL  for  a  vehicle  family 
during  the  model  year.  This  section, 
which  describes  how  you  may  ask  us  to 
increase  a  vehicle  family’s  FEL  after  the 
end  of  the  model  year,  is  intended  to 
address  circumstances  in  which  it  is  in 
the  public  interest  to  apply  a  higher  in- 
use  FEL  based  on  forfeiting  an 
appropriate  number  of  emission  credits. 
For  example,  this  may  be  appropriate 


where  we  determine  that  recalling 
vehicles  would  not  significantly  reduce 
in-useemissions.  We  will  generally  not 
allow  this  option  where  we  determine 
the  credits  being  forfeited  would  likely 
have  expired. 

(a)  You  may  ask  us  to  increase  a 
vehicle  family’s  FEL  after  the  end  of  the 
model  year  if  you  believe  some  of  your 
in-usevehicles  exceed  the  C02  FEL  that 
applied  during  the  model  year  (or  the 
C02  emission  standard  if  the  family  did 
not  generate  or  use  emission  credits). 

We  may  consider  any  available 
information  in  making  our  decision  to 
approve  or  deny  your  request. 

(b)  if  we  approve  your  request  under 
this  section,  you  must  apply  emission 
credits  to  cover  the  increased  FEL  for  all 
affected  vehicles.  Apply  the  emission 
credits  as  part  of  your  credit 
demonstration  for  the  current 
production  year.  Include  the 
appropriate  calculations  in  your  final 
report  under  §1037.730. 


(c)  Submit  your  request  to  the 
Designated  Compliance  Officer.  Include 
the  following  in  your  request; 

(1)  Identify  the  names  of  each  vehicle 
family  that  is  the  subject  of  your 
request.  Include  separate  family  names 
for  different  model  years 

(2)  Describe  why  your  request  does 
not  apply  for  similar  vehicle  models  or 
additional  model  years,  as  applicable. 

(3)  Identify  the  FEL  that  applied 
during  the  model  year  for  each 
configuration  and  recommend 
replacement  FELs  for  in-usevehicles; 
include  a  supporting  rationale  to 
describe  how  you  determined  the 
recommended  replacement  FELs. 

(4)  Describe  whether  the  needed 
emission  credits  will  come  from 
averaging,  banking,  or  trading. 

(d)  If  we  approve  your  request,  we 
will  identify  one  or  more  replacement 
FELs,  as  follows; 

(1)  Where  your  vehicle  family 
includes  more  than  onesub-familywith 
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different  FELs,  we  may  apply  a  higher 
FEL  within  the  family  than  was  applied 
to  the  vehicle’s  configuration  in  your 
final  ABT  report  For  example,  if  your 
vehicle  family  included  three  sub¬ 
families,  with  FELs  of  200  g/ton-mile, 
210 g/ton- mile, and  220  g/ton-mile, we 
may  apply  a  220  g/ton- mi iein-useFEL 
to  vehicles  that  were  originally 
designated  as  part  of  the  200  g/ton-mile 
or  210  g/ton  -mi lesub- families. 

(2)  Without  regard  to  the  number  of 
sub-familiesin  your  certified  vehicle 
family,  we  may  specify  one  or  more  new 
sub-familieswith  higher  FELs  than  you 
included  in  your  final  ABT  report.  We 
may  apply  these  higher  FELs  as  in-use 
FELs  for  your  vehicles.  For  example,  if 
your  vehicle  family  included  three  sub¬ 
families,  with  FELs  of  200  g/ton-mile, 
210  g/ton -mile, and  220  g/ton -mile, we 
may  specify  a  new  230  g/ton -mi lesub- 
family. 

(3)  Our  selected  values  for  the 
replacement  FEL  will  reflect  our  best 
judgment  to  accurately  reflect  the  actual 
in-useperformance  of  your  vehicles, 
consistent  with  the  testing  provisions 
specified  in  this  part. 

(4)  We  may  apply  the  higher  FELs  to 
other  vehicle  families  from  the  same  or 
different  model  years  to  the  extent  they 
used  equivalent  emission  controls.  We 
may  include  any  appropriate  conditions 
with  our  approval. 

(e)  If  we  order  a  recall  for  a  vehicle 
family  under  40  CFR  1068.505,  we  will 
no  longer  approve  a  replacement  FEL 
under  this  section  for  any  of  your 
vehicles  from  that  vehicle  family,  or 
from  any  other  vehicle  family  that  relies 
on  equivalent  emission  controls. 

§1037.655  Post-useful  life  vehicle 
modifications. 

(a)  General.  Vehicle  modifications 
during  and  after  the  useful  life  are 
presumed  to  vioiate42  U.S.C. 
7522(a)(3)(A)  if  they  involve  removing 
or  rendering  inoperative  any  emission 
control  device  installed  to  comply  with 
the  requirements  of  this  part  1037.  This 
section  specifies  vehicle  modifications 
that  may  occur  in  certain  circumstances 
after  a  vehicle  reaches  the  end  of  its 
regulatory  useful  life.  EPA  may  require 
a  higher  burden  of  proof  with  respect  to 
modifications  that  occur  within  the 
useful  life  period,  and  the  specific 
examples  presented  here  do  not 
necessarily  apply  within  the  useful  life. 
This  section  also  does  not  apply  with 
respect  to  engine  modifications  or 
recalibrations. 

(b)  Allowable  modifications.  You  may 
modify  a  vehicle  for  the  purpose  of 
reducing  emissions,  provided  you  have 
a  reasonable  technical  basis  for  knowing 
that  such  modification  will  not  increase 


emissions  of  any  other  pollutant. 
“Reasonable  technical  basis”  has  the 
meaning  given  in  40  CFR  1068.30.  This 
generally  requires  you  to  have 
information  that  would  lead  an  engineer 
or  other  person  familiar  with  engine  and 
vehicle  design  and  function  to 
reasonably  believe  that  the 
modifications  will  not  increase 
emissions  of  any  regulated  pollutant. 

(c)  Examples  of  allowable 
modifications.  The  following  are 
examples  of  allowable  modifications: 

(1)  It  is  generally  allowable  to  remove 
tractor  roof  fairings  after  the  end  of  the 
vehicle’s  useful  life  if  the  vehicle  will 
no  longer  be  used  primarily  to  pull  box 
vans. 

(2)  Other  fairings  may  be  removed 
after  the  end  of  the  vehicle’s  useful  life 
if  the  vehicle  will  no  longer  be  used 
significantly  on  highways  with  a  vehicle 
speed  of  55  miles  per  hour  or  higher. 

(d)  Examples  of  prohibited 
modifications.  The  following  are 
examples  of  modifications  that  are  not 
allowable: 

(1)  No  person  may  disable  a  vehicle 
speed  limiter  prior  to  its  expiration 
point. 

(2)  No  person  may  remove 
aerodynamic  fairings  from  tractors  that 
are  used  primarily  to  pull  box  vans  on 
highways. 

§1037.660  idle-reduction  technologies. 

This  section  specifies  requirements 
that  apply  for  idle-reduction 
technologies  modeled  under  §1037.520. 
it  does  not  apply  for  idle-reduction 
technologies  you  do  not  model  under 
§1037.520. 

(a)  Minimum  requirements,  idle- 
reduction  technologies  must  meet  all 
the  following  requirements  to  be 
modeled  under  §1037.520  except  as 
specified  in  paragraphs  (b)  and  (c)  of 
this  section: 

(1 )  Automatic  engine  shutdown  (AES) 
systems.  The  system  must  shut  down 
the  engine  within  a  threshold  inactivity 
period  of  60  seconds  or  less  for 
vocational  vehicles  and  300  seconds  or 
less  for  tractors  when  all  the  following 
conditions  are  met: 

(i)  The  transmission  is  set  to  park,  or 
the  transmission  is  in  neutral  with  the 
parking  brake  engaged.  This  is  “parked 
idle.” 

(ii)  The  operator  has  not  reset  the 
system  timer  within  the  specified 
threshold  inactivity  period  by  changing 
the  position  of  the  accelerator,  brake,  or 
clutch  pedal;  or  by  resetting  the  system 
timer  with  some  other  mechanism  we 
approve. 

(iii) You  may  identify  systems  as 
“tamper -resistant” if  you  make  no 
provision  for  vehicle  owners,  dealers,  or 


other  service  outlets  to  adjust  the 
threshold  inactivity  period. 

(iv)  For  Phase  2  tractors,  you  may 
identify  AES  systems  as  “adjustable”  if, 
before  delivering  to  the  ultimate 
purchaser,  you  enable  authorized 
dealers  to  modify  the  vehicle  in  a  way 
that  disables  the  AES  system  or  makes 
the  threshold  inactivity  period  longer 
than  300  seconds.  However,  the  vehicle 
may  not  be  delivered  to  the  ultimate 
purchaser  with  the  AES  system  disabled 
or  the  threshold  inactivity  period  set 
longer  than  300  seconds.  You  may  allow 
dealers  or  repair  facilities  to  make  such 
modifications;  this  might  involve 
password  protection  for  electronic 
controls,  or  special  tools  that  only  you 
provide.  Any  dealers  making  any 
modifications  before  delivery  to  the 
ultimate  purchaser  must  notify  you,  and 
you  must  account  for  such 
modifications  in  your  production  and 
ABT  reports  after  the  end  of  the  model 
year.  Dealers  failing  to  provide  prompt 
notification  are  in  violation  of  the 
tampering  prohibition  of  40  CFR 
1068.101(b)(1).  Dealer  notifications  are 
deemed  to  be  submissions  to  EPA.  Note 
that  these  adjustments  may  not  be  made 
if  the  AES  system  was  not  “adjustable” 
when  first  delivered  to  the  ultimate 
purchaser. 

(v)  For  vocational  vehicles,  you  may 
use  the  provisions  of  §1037.610  to 
apply  for  an  appropriate  partial 
emission  reduction  for  AES  systems  you 
identify  as  “adjustable.” 

(2)  Neutral  idle.  Phase  2  vehicles  with 
hydrokinetic  torque  converters  paired 
with  automatic  transmissions  qualify  for 
neutral- idlecredit  in  GEM  modeling  if 
the  transmission  reduces  torque 
equivalent  to  shifting  into  neutral 
throughout  the  interval  during  which 
the  vehicle’s  brake  pedal  is  depressed 
and  the  vehicle  is  at  a  zero -speed 
condition.  If  a  vehicle  reduces  torque 
partially  but  not  enough  to  be 
equivalent  to  shifting  to  neutral,  you 
may  use  the  provisions  of  §1037.61 0(g) 
to  apply  for  an  appropriate  partial 
emission  reduction;  this  may  involve  A 
to  B  testing  with  the  powertrain  test 
procedure  in  §1037.550  or  the  spin  -  loss 
portion  of  the  transmission  efficiency 
test  in  §1037.565. 

(3)  Stop -start. Phase  2  vocational 
vehicles  qualify  for  stop-startreduction 
in  GEM  modeling  if  the  engine  shuts 
down  no  more  than  5  seconds  after  the 
vehicle’s  brake  pedal  is  depressed  when 
the  vehicle  is  at  a  zero-speedcondition. 

(b)  Override  conditions.  The  system 
may  limit  activation  of  the  idle- 
reduction  technology  while  any  of  the 
conditions  of  this  paragraph  (b)  apply. 
These  conditions  allow  the  system  to 
delay  engine  shutdown,  adjust  engine 
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restarting,  or  delay  disengaging 
transmissions,  but  do  not  allow  for 
resetting  timers.  Engines  may  restart  and 
transmissions  may  re- engaged u ring 
override  conditions  if  the  vehicle  is  set 
up  to  do  this  automatically.  We  may 
approve  additional  override  criteria  as 
needed  to  protect  the  engine  and  vehicle 
from  damage  and  to  ensure  safe  vehicle 
operation. 

(1 )  For  AES  systems  on  tractors,  the 
system  may  delay  shutdown — 

(1)  While  an  exhaust  emission  control 
device  is  regenerating.  The  period 
considered  to  be  regeneration  for 
purposes  of  this  allowance  must  be 
consistent  with  good  engineering 
judgment  and  may  differ  in  length  from 
the  period  considered  to  be  regeneration 
for  other  purposes.  For  example,  in 
some  cases  it  may  be  appropriate  to 
include  a  cool  down  period  for  this 
purpose  but  not  for  infrequent 
regeneration  adjustment  factors. 

(ii)  If  necessary  while  servicing  the 
vehicle,  provided  the  deactivation  of  the 
AES  system  is  accomplished  using  a 
diagnostic  scan  tool.  The  system  must 
be  automatically  reactivated  when  the 
engine  is  shut  down  for  more  than  60 
minutes. 

(iii)  If  the  vehicle’s  main  battery  state- 
of-chargeis  not  sufficient  to  allow  the 
main  engine  to  be  restarted. 

(iv)  If  the  vehicle’s  transmission,  fuel, 
oil,  or  engine  coolant  temperature  is  too 
low  or  too  high  according  to  the 
manufacturer’s  specifications  for 
protecting  against  system  damage.  This 
allows  the  engine  to  continue  operating 
until  it  is  in  a  predefined  temperature 
range,  within  which  the  shutdown 
sequence  of  paragraph  (a)  of  this  section 
would  resume. 

(v)  While  the  vehicle’s  main  engine  is 
operating  in  power  take-off(PTO)  mode. 
For  purposes  of  this  paragraph  (b),  an 
engine  is  considered  to  be  in  PTO  mode 
when  a  switch  or  setting  designating 
PTO  mode  is  enabled. 

(vi)  If  external  ambient  conditions 
prevent  managing  cabin  temperatures 
for  the  driver’s  safety. 

(2)  For  AES  systems  on  vocational 
vehicles,  the  system  may  limit 
activation — 

(i)  If  any  condition  specified  in 
paragraphs  (b)(1  )(i)  through  (vi)  of  this 
section  applies. 

(ii)  if  internal  cab  temperatures  are  too 
hot  or  too  cold  for  the  driver’s  safety. 

(3)  For  neutral  idle,  the  system  may 
delay  shifting  the  transmission  to 
neutral — 

(i)  For  the  PTO  conditions  specified 
in  paragraph  (b)(1)(v)  of  this  section. 

(ii)  [Reserved] 

(4)  For  stop -start, the  system  may 
limit  activation — 


(1)  For  any  of  the  conditions  specified 
in  paragraphs  (b)(2)  or  (b)(3)(ii)  of  this 
section. 

(ii)  When  air  brake  pressure  is  too  low 
according  to  the  manufacturer’s 
specifications  for  maintaining  vehicle¬ 
braking  capability. 

(iii)  When  the  transmission  is  in 
reverse  gear. 

(iv)  When  recent  vehicle  speeds 
indicate  an  abnormally  high  shutdown 
and  restart  frequency,  such  as  with 
congested  driving.  For  example,  a 
vehicle  not  exceeding  10  mi/hr  for  the 
previous  300  seconds  or  since  the  most 
recent  engine  start  would  be  a  proper 
basis  for  overriding  engine  shutdown. 
You  may  also  design  this  override  to 
protect  against  system  damage  or 
malfunction  of  safety  systems. 

(v)  When  the  vehicle  detects  that  a 
system  or  component  is  worn  or 
malfunctioning  in  a  way  that  could 
reasonably  prevent  the  engine  from 
restarting,  such  as  low  battery  voltage. 

(c)  Adjustments  to  AES  systems  for 
Phase  1.  (1 )  The  AES  system  may 
include  an  expiration  point  (in  miles) 
after  which  the  AES  system  may  be 
disabled.  If  your  vehicle  is  equipped 
with  an  AES  system  that  expires  before 
1 ,259,000  miles,  adjust  the  model  input 
as  follows,  rounded  to  the  nearest  0.1  g / 
ton-mile:AES  Input  =  5  g  C02/ton-mile 
x  (miles  at  expiration/1,259,000  miles). 

(2)  For  AES  systems  designed  to  limit 
idling  to  a  specific  number  of  hours  less 
than  1,800  hours  over  any  12 -month 
period,  calculate  an  adjusted  AES  input 
using  the  following  equation,  rounded 
to  the  nearest  0.1  g/ton-mile:AES  Input 
=  5  g  C02/ton  -mile*  (1 — (maximum 
allowable  number  of  idling  hours  per 
year/1,800  hours)).  This  is  an  annual 
allowance  that  starts  when  the  vehicle 
is  new  and  resets  every  12  months  after 
that.  Manufacturers  may  propose  an 
alternate  method  based  on  operating 
hours  or  miles  instead  of  years. 

(d)  Adjustable  parameters .  Provisions 
that  apply  generally  with  respect  to 
adjustable  parameters  also  apply  to  the 
AES  system  operating  parameters, 
except  the  following  are  not  considered 
to  be  adjustable  parameters: 

(1)  Accelerator,  brake,  and  clutch 
pedals,  with  respect  to  resetting  the  idle 
timer.  Parametersassociated  with  other 
timer  reset  mechanisms  we  approve  are 
also  not  adjustable  parameters. 

(2)  Bypass  parameters  allowed  for 
vehicle  service  under  paragraph 

(b)(1  )(ii)  of  this  section. 

(3)  Parameters  that  are  adjustable  only 
after  the  expiration  point. 

(e)  PM  limit  for  diesel  APU.  For  model 
year  2020  and  earlier  tractors  with  a 
date  of  manufacture  on  or  after  January 
1, 2018,  the  GEM  credit  for  AES  systems 


with  OEM  -  installed  diesel  APUs  is  valid 
only  if  the  engine  is  certified  under  40 
CFR  part  1039  with  a  deteriorated 
emission  level  for  particulate  matter  at 
or  below  0.15  g/kW-hr,or  if  the  engine 
or  APU  is  certified  to  the  standards 
specified  in  §1037.1 06(g). 

§1037.665  Production  and  in-use  tractor 
testing. 

Manufacturers  with  annual  U.S.- 
directed  production  volumes  of  greater 
than  20,000  tractors  must  perform 
testingas  described  in  this  section. 

T ractors  may  be  new  or  used. 

(a)  The  following  test  requirements 
apply  for  model  years  2021  and  later: 

(1)  Each  calendar  year,  select  for 
testing  three  sleeper  cabs  and  two  day 
cabs  certified  to  Phase  1  or  Phase  2 
standards.  If  we  do  not  identify  certain 
vehicle  configurations  for  your  testing, 
select  models  that  you  project  to  be 
among  your  12  highest -sell ingvehicle 
configurations  for  the  given  year. 

(2)  Set  up  the  tractors  on  a  chassis 
dynamometer  and  operate  them  over  all 
applicable  duty  cycles  from 
§1037.510(a).  You  may  use  emission- 
measurement  systems  meeting  the 
specifications  of  40  CFR  part  1065, 
subpart  J.  Calculate  coefficients  for  the 
road -load  force  equation  as  described  in 
Section  10ofSAEJ1263  or  Section  11 
of  SAEJ2263  (both  incorporated  by 
reference  in  §1037.810).  Use  standard 
payload.  Measure  emissions  of  NOX; 

PM,  CO,  NMHC,  C02,  CH4,  and  N20. 
Determine  emission  levels  in  g/hour  for 
the  idle  test  and  g/ton-milefor  other 
duty  cycles. 

(b)  Send  us  an  annual  report  with 
your  test  results  for  each  duty  cycle  and 
the  corresponding  GEM  results.  Send 
the  report  by  the  next  October  1  after  the 
year  we  select  the  vehicles  for  testing, 
or  a  later  date  that  we  approve.  We  may 
make  your  test  data  publicly  available. 

(c)  We  may  approve  your  request  to 
perform  alternative  testing  that  will 
provide  equivalent  or  better  information 
compared  to  the  specified  testing.  We 
may  also  direct  you  to  do  less  testing 
than  we  specify  in  this  section. 

(d)  GHG  standards  do  not  apply  with 
respect  to  testing  under  this  section. 

Note  however  that  NTE  standards  apply 
for  any  qualifying  operation  that  occurs 
during  the  testing  in  the  same  way  that 
it  would  during  any  other  in -usetesting. 

§1037.670  Optional  C02  emission 
standards  for  tractors  at  or  above  120,000 
pounds  GCWR, 

(a)  You  may  certify  tractors  at  or 
above  120,000  pounds  GCWR  to  the 
following  C02  standards  instead  of  the 
C02  standards  of  §1037.106: 
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Table  1  of  §1037.670— Optional 
0O2  Standards  for  Tractors 
Above  120,000  Pounds  GCWR  by 
Model  Year 


[g/ton-mile] 


Subcategory 

Phase  2 
standards 
for  model 
years  2021 
and  later 

Heavy  Class  8  Low-RoofDay 
Cab . 

51.8 

Heavy  Class  8  Low- Roof 
Sleeper  Cab  . 

45.3 

Heavy  Class  8  Mid -Roof  Day 

Cab . 

54.1 

Heavy  Class  8  Mid-RoofSIeep- 
er  Cab  . 

47.9 

Heavy  Class  8  High-RoofDay 
Cab . 

54.1 

Heavy  Class  8  High -Roof 
Sleeper  Cab  . 

46.9 

(b)  Determine  subcategories  as 
described  in  §1037.230  for  tractors  that 
are  not  heavy -hau (tractors.  For 
example,  the  subcategory  for  tractors 
that  would  otherwise  be  considered 
Class  8  low  -  roofday  cabs  would  be 
Heavy  Class  8  Low-RoofDay  Cabs. 

(c)  Except  for  the  C02  standards  of 
§1037.106,  all  provisions  applicable  to 
tractors  under  this  part  continue  to 
apply  to  tractors  certified  to  the 
standards  of  this  section.  Include  the 
following  compliance  statement  on  your 
label  instead  of  the  statement  specified 
in  §1037.1 35(c)(8):  “THIS  VEHICLE 
COMPLIES  WITH  U.S.  EPA 
REGULATIONS  FOR  [MODEL  YEAR] 
HEAVY-DUTY  VEHICLES  UNDER 40 
CFR  1037.670.” 

(d)  The  optional  emission  standards 
in  this  section  are  intended  primarily 
for  tractors  that  will  be  exported; 
however,  you  may  include  any  tractors 
certified  under  this  section  in  your 
emission  credit  calculation  under 
§1037.705  if  they  are  part  of  your  U.S.- 
directed  production  volume. 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

§1037,701  General  provisions, 

(a)  You  may  average,  bank,  and  trade 
emission  credits  for  purposes  of 
certification  as  described  in  this  subpart 
and  in  subpart  B  of  this  part  to  show 
compliance  with  the  standards  of 
§§1037.105  through  1037.107.  Note  that 
§§1037.105(h)  and  1037.107  specify 
standards  involving  limited  or  no  use  of 
emission  credits  under  this  subpart. 
Participation  in  this  program  is 
voluntary. 

(b)  The  def  in  itions  of  subpart  I  of  th  is 
part  apply  to  this  subpart  in  addition  to 
the  following  definitions: 


(1 )  Actual  emission  credits  means 
emission  credits  you  have  generated 
that  we  have  verified  by  reviewing  your 
final  report. 

(2)  Averaging  set  means  a  set  of 
vehicles  in  which  emission  credits  may 
be  exchanged.  Note  that  an  averaging  set 
may  comprise  more  than  one  regulatory 
subcategory.  See  §1037.740. 

(3)  Broker  means  any  entity  that 
facilitatesa  trade  of  emission  credits 
between  a  buyer  and  seller. 

(4)  Buyer  means  the  entity  that 
receives  emission  credits  as  a  result  of 
a  trade. 

(5)  Reserved  emission  credits  means 
emission  credits  you  have  generated 
that  we  have  not  yet  verified  by 
reviewing  your  final  report. 

(6)  Seller  means  the  entity  that 
provides  emission  credits  during  a 
trade. 

(7)  Standard  means  the  emission 
standard  that  applies  under  subpart  B  of 
this  part  for  vehicles  not  participating  in 
the  ABT  program  of  this  subpart. 

(8)  Trade  means  to  exchange  emission 
credits,  either  as  a  buyer  or  seller. 

(c)  Emission  credits  may  be 
exchanged  only  within  an  averaging  set, 
except  as  specified  in  §1037.740. 

(d)  You  may  not  use  emission  credits 
generated  under  this  subpart  to  offset 
any  emissions  that  exceed  an  FEL  or 
standard,  except  as  allowed  by 
§1037.645. 

(e)  You  may  use  either  of  the 
following  approaches  to  retire  or  forego 
emission  credits: 

(1 )  You  may  trade  emission  credits 
generated  from  any  number  of  your 
vehicles  to  the  vehicle  purchasers  or 
other  parties  to  retire  the  credits, 
identify  any  such  credits  in  the  reports 
described  in  §1037.730.  Vehicles  must 
comply  with  the  applicable  FELs  even 
if  you  donate  or  sell  the  corresponding 
emission  credits  under  this  paragraph 

(e).  Those  credits  may  no  longer  be  used 
by  anyone  to  demonstrate  compliance 
with  any  EPA  emission  standards. 

(2)  You  may  certify  a  family  using  an 
FEL  below  the  emission  standard  as 
described  in  this  part  and  choose  not  to 
generate  emission  credits  for  that 
family.  If  you  do  this,  you  do  not  need 
to  calculate  emission  credits  for  those 
families  and  you  do  not  need  to  submit 
or  keep  the  associated  records  described 
in  this  subpart  for  that  family. 

(f)  Emission  credits  may  be  used  in 
the  model  year  they  are  generated. 
Where  we  allow  it,  surplus  emission 
credits  may  be  banked  for  future  model 
years.  Surplus  emission  credits  may 
sometimes  be  used  for  past  model  years, 
as  described  in  §1037.745. 

(g)  You  may  increase  or  decrease  an 
FEL  during  the  model  year  by  amending 


your  application  for  certification  under 
§1037.225.  The  new  FEL  may  apply 
only  to  vehicles  you  have  not  already 
introduced  into  commerce. 

(h)  See  §1037.740  for  special  credit 
provisions  that  apply  for  credits 
generated  under  40  CFR  86.1819(k)(7), 
40  CFR  1036.615,  or  §1037.615. 

(i)  Unless  the  regulations  explicitly 
allow  it,  you  may  not  calculate  credits 
more  than  once  for  any  emission 
reduction.  For  example,  if  you  generate 
C02  emission  credits  for  a  given  hybrid 
vehicle  under  this  part,  no  one  may 
generate  C02  emission  credits  for  the 
hybrid  engine  under  40  CFR  part  1036. 
However,  credits  could  be  generated  for 
identical  engine  used  in  vehicles  that 
did  not  generate  credits  under  this  part. 

(j)  You  may  use  emission  credits 
generated  under  the  Phase  1  standards 
when  certifying  vehicles  to  Phase  2 
standards.  No  credit  adjustments  are 
required  other  than  corrections  for 
different  useful  lives. 

§1037.705  Generating  and  calculating 
emission  credits. 

(a)  The  provisions  of  this  section 
apply  separately  for  calculating 
emission  credits  for  each  pollutant. 

(b)  For  each  participating  family  or 
subfamily,  calculate  positive  or  negative 
emission  credits  relative  to  the 
otherwise  applicable  emission  standard. 
Calculate  positive  emission  credits  for  a 
family  or  subfamily  that  has  an  FEL 
below  the  standard.  Calculate  negative 
emission  credits  for  a  family  or 
subfamily  that  has  an  FEL  above  the 
standard.  Sum  your  positive  and 
negative  credits  for  the  model  year 
before  rounding.  Round  the  sum  of 
emission  credits  to  the  nearest 
megagram  (Mg),  using  consistent  units 
with  the  following  equation: 

Emission  credits  (Mg)  =  ( Std-FEL )  -  (PL) 

-  (Volume)  -  (UL)~  ( 10¥6) 

Where: 

Std  =  the  emission  standard  associated  with 
the  specific  regulatory  subcategory  (g / 
ton-mile). 

FEL  =  the  family  emission  limit  for  the 
vehicle  subfamily  (g/ton-mile). 

PL  =  standard  payload,  in  tons. 

Volume  =  U.S.-directedproduction  volume 
of  the  vehicle  subfamily.  For  example,  if 
you  produce  three  configurations  with 
the  same  FEL,  the  subfamily  production 
volume  would  be  the  sum  of  the 
production  volumes  for  these  three 
configurations. 

UL  =  useful  life  of  the  vehicle,  in  miles,  as 
described  in  §1037.105  and  §1037.106. 
Use  250,000  miles  for  trailers. 

(c)  As  described  in  §1037.730, 
compliance  with  the  requirements  of 
this  subpart  is  determined  at  the  end  of 
the  model  year  based  on  actual  U.S.- 
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directed  production  volumes.  Keep 
appropriate  records  to  document  these 
production  volumes.  Do  not  include  any 
of  the  following  vehicles  to  calculate 
emission  credits: 

(1 )  Vehicles  that  you  do  not  certify  to 
the  C02  standards  of  this  part  because 
they  are  permanently  exempted  under 
subpart  G  of  this  part  or  under  40  CFR 
part  1068. 

(2)  Exported  vehicles. 

(3)  Vehicles  not  subject  to  the 
requirements  of  this  part,  such  as  those 
excluded  under  §1037.5. 

(4)  Any  other  vehicles,  where  we 
indicate  elsewhere  in  this  part  1037  that 
they  are  not  to  be  included  in  the 
calculations  of  this  subpart. 

§1037.710  Averaging. 

(a)  Averaging  is  the  exchange  of 
emission  credits  among  your  vehicle 
families.  You  may  average  emission 
credits  only  within  the  same  averaging 
set,  except  as  specified  in  §1037.740. 

(b)  You  may  certify  one  or  more 
vehicle  families  (or  subfamilies)  to  an 
FEL  above  the  applicable  standard, 
subject  to  any  applicable  FEL  caps  and 
other  provisions  in  subpart  B  of  this 
part,  if  you  show  in  your  application  for 
certification  that  your  projected  balance 
of  all  emission  -credit  transact  ions  in 
that  model  year  is  greater  than  or  equal 
to  zero  or  that  a  negative  balance  is 
allowed  under  §1037.745. 

(c)  If  you  certify  a  vehicle  family  to  an 
FEL  that  exceeds  the  otherwise 
applicablestandard,  you  must  obtain 
enough  emission  credits  to  offset  the 
vehicle  family’s  deficit  by  the  due  date 
for  the  final  report  required  in 
§1037.730.  The  emission  credits  used  to 
address  the  deficit  may  come  from  your 
other  vehicle  families  that  generate 
emission  credits  in  the  same  model  year 
(or  from  later  model  years  as  specified 
in  §1037.745),  from  emission  credits 
you  have  banked  from  previous  model 
years,  or  from  emission  credits 
generated  in  the  same  or  previous  model 
years  that  you  obtained  through  trading. 
Note  that  the  option  for  using  banked  or 
traded  credits  does  not  apply  for 
trailers. 

§1037.715  Banking. 

(a)  Banking  is  the  retention  of  surplus 
emission  credits  by  the  manufacturer 
generating  the  emission  credits  for  use 
in  future  model  years  for  averaging  or 
trading.  Note  that  §1037.107  does  not 
allow  banking  for  trailers. 

(b)  You  may  designate  any  emission 
credits  you  plan  to  bank  in  the  reports 
you  submit  under  §1037.730  as 
reserved  credits.  During  the  model  year 
and  before  the  due  date  for  the  final 
report,  you  may  designate  your  reserved 


emission  credits  for  averaging  or 
trading. 

(c)  Reserved  credits  become  actual 
emission  credits  when  you  submit  your 
final  report.  However,  we  may  revoke 
these  emission  credits  if  we  are  unable 
to  verify  them  after  reviewing  your 
reports  or  auditing  your  records. 

(d)  Banked  credits  retain  the 
designation  of  the  averaging  set  in 
which  they  were  generated. 

§1037.720  Trading. 

(a)  T rad  i  ng  is  the  exchange  of 
emission  credits  between 
manufacturers,  or  the  transfer  of  credits 
to  another  party  to  retire  them.  You  may 
use  traded  emission  credits  for 
averaging,  banking,  or  further  trading 
transactions.  Traded  emission  credits 
remain  subject  to  the  averaging -set 
restrictions  based  on  the  averaging  set  in 
which  they  were  generated.  Note  that 
§1037.107  does  not  allow  trading  for 
trailers. 

(b)  You  may  trade  actual  emission 
credits  as  described  in  this  subpart.  You 
may  also  trade  reserved  emission 
credits,  but  we  may  revoke  these 
emission  credits  based  on  our  review  of 
your  records  or  reports  or  those  of  the 
company  with  which  you  traded 
emission  credits.  You  may  trade  banked 
credits  within  an  averaging  set  to  any 
certifying  manufacturer. 

(c)  If  a  negative  emission  credit 
balance  results  from  a  transaction,  both 
the  buyer  and  seller  are  liable,  except  in 
cases  we  deem  to  involve  fraud.  See 
§1037.255(e)  for  cases  involving  fraud. 
We  may  void  the  certificates  of  all 
vehicle  families  participating  in  a  trade 
that  results  in  a  manufacturer  having  a 
negative  balance  of  emission  credits. 

See  §1037.745. 

§1037.725  What  must  I  include  in  my 
application  for  certification? 

(a)  You  must  declare  in  your 
application  for  certification  your  intent 
to  use  the  provisions  of  this  subpart  for 
each  vehicle  family  that  will  be  certified 
using  the  ABT  program.  You  must  also 
declare  the  FELs  you  select  for  the 
vehicle  family  or  subfamily  for  each 
pollutant  for  which  you  are  using  the 
ABT  program.  Your  FELs  must  comply 
with  the  specifications  of  subpart  B  of 
this  part,  including  the  FEL  caps.  FELs 
must  be  expressed  to  the  same  number 
of  decimal  places  as  the  applicable 
standards. 

(b)  Include  the  following  in  your 
application  for  certification: 

(1 )  A  statement  that,  to  the  best  of 
your  belief,  you  will  not  have  a  negative 
balance  of  emission  credits  for  any 
averaging  set  when  all  emission  credits 
are  calculated  at  the  end  of  the  year;  or 


a  statement  that  you  will  have  a 
negative  balance  of  emission  credits  for 
one  or  more  averaging  sets  but  that  it  is 
allowed  under  §1037.745. 

(2)  Calculations  of  projected  emission 
credits  (positive  or  negative)  based  on 
projected  U.S.-directedproduction 
volumes.  We  may  require  you  to  include 
similar  calculations  from  your  other 
vehicle  families  to  project  your  net 
credit  balances  for  the  model  year.  If 
you  project  negative  emission  credits  for 
a  family  or  subfamily,  state  the  source 
of  positive  emission  credits  you  expect 
to  use  to  offset  the  negative  emission 
credits. 

§1037.730  ABT  reports. 

(a)  If  any  of  your  engine  families  are 
certified  using  the  ABT  provisions  of 
this  subpart,  you  must  send  an  end -of  - 
year  report  by  March  31  following  the 
end  of  the  model  year  and  a  final  report 
by  September  30  following  the  end  of 
the  model  year.  We  may  waive  the 
requirement  to  send  an  end -of- year 
report. 

(b)  Your  end -of-yeaand  final  reports 
must  include  the  following  information 
for  each  vehicle  family  participating  in 
the  ABT  program: 

(1)  Vehicle-familyand  subfamily 
designations,  and  averaging  set. 

(2)  The  regulatory  subcategory  and 
emission  standards  that  would 
otherwise  apply  to  the  vehicle  family. 

(3)  The  FEL  for  each  pollutant.  If  you 
change  the  FEL  after  the  start  of 
production,  identify  the  date  that  you 
started  using  the  new  FEL  and/or  give 
the  vehicle  identification  number  for  the 
first  vehicle  covered  by  the  new  FEL.  In 
this  case,  identify  each  applicable  FEL 
and  calculate  the  positive  or  negative 
emission  credits  as  specified  in 
§1037.225. 

(4)  The  projected  and  actual  U.S.- 
directed  production  volumes  for  the 
model  year.  If  you  changed  an  FEL 
during  the  model  year,  identify  the 
actual  U.S.-directedproduction  volume 
associated  with  each  FEL. 

(5)  Useful  life. 

(6)  Calculated  positive  or  negative 
emission  credits  for  the  whole  vehicle 
family.  Identify  any  emission  credits 
that  you  traded,  as  described  in 
paragraph  (d)(1 )  of  this  section. 

(7)  if  you  have  a  negative  credit 
balance  for  the  averaging  set  in  the 
given  model  year,  specify  whether  the 
vehicle  family  (or  certain  subfamilies 
with  the  vehicle  family)  have  a  credit 
deficit  for  the  year.  Consider  for 
example,  a  manufacturer  with  three 
vehicle  families  (“A”,  “B”,  and  “C”)  in 
a  given  averaging  set.  If  family  A 
generates  enough  credits  to  offset  the 
negative  credits  of  family  B  but  not 
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enough  to  also  offset  the  negative  credits 
of  family  C  (and  the  manufacturer  has 
no  banked  credits  in  the  averaging  set), 
the  manufacturer  may  designate  families 
A  and  B  as  having  no  deficit  for  the 
model  year,  provided  it  designates 
family  C  as  having  a  deficit  for  the 
model  year. 

(c)  Your  end-of-yeaand  final  reports 
must  include  the  following  additional 
information: 

(1 )  Show  that  your  net  balance  of 
emission  credits  from  all  your 
participating  vehicle  families  in  each 
averaging  set  in  the  applicable  model 
year  is  not  negative,  except  as  allowed 
under  §1037.745.  Your  credit  tracking 
must  account  for  the  limitation  on  credit 
life  under  §1037. 740(c). 

(2)  State  whether  you  will  retain  any 
emission  credits  for  banking.  If  you 
choose  to  retire  emission  credits  that 
would  otherwise  be  eligible  for  banking, 
identify  the  families  that  generated  the 
emission  credits,  including  the  number 
of  emission  credits  from  each  family. 

(3)  State  that  the  report’s  contents  are 
accurate. 

(4)  Identify  the  technologies  that  make 
up  the  certified  configuration  associated 
with  each  vehicle  identification 
number.  You  may  identify  this  as  a 
range  of  identification  numbers  for 
vehicles  involving  a  single,  identical 
certified  configuration. 

(d)  If  you  trade  emission  credits,  you 
must  send  us  a  report  within  90  days 
after  the  transaction,  as  follows: 

(1)  As  the  seller,  you  must  include  the 
following  information  in  your  report: 

(1)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  The  averaging  set  corresponding 
to  the  vehicle  families  that  generated 
emission  credits  for  the  trade,  including 
the  number  of  emission  credits  from 
each  averaging  set. 

(2)  As  the  buyer,  you  must  include  the 
following  information  in  your  report: 

(i)  The  corporate  names  of  the  seller 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  How  you  intend  to  use  the 
emission  credits,  including  the  number 
of  emission  credits  you  intend  to  apply 
for  each  averaging  set. 

(e)  Send  your  reports  electronically  to 
the  Designated  Compliance  Officer 
using  an  approved  information  format, 
if  you  want  to  use  a  different  format, 
send  us  a  written  request  with 
justification  for  a  waiver. 

(f)  Correct  errors  in  your  end -of- year 
or  final  report  as  follows: 

(1)  You  may  correct  any  errors  in  your 
end -of-yeareport  when  you  prepare  the 


final  report,  as  long  as  you  send  us  the 
final  report  by  the  time  it  is  due. 

(2)  If  you  or  we  determine  within  270 
days  after  the  end  of  the  model  year  that 
errors  mistakenly  decreased  your 
balance  of  emission  credits,  you  may 
correct  the  errors  and  recalculate  the 
balance  of  emission  credits.  You  may 
not  make  these  corrections  for  errors 
that  are  determined  more  than  270  days 
after  the  end  of  the  model  year.  If  you 
report  a  negative  balance  of  emission 
credits,  we  may  disallow  corrections 
under  this  paragraph  (f)(2). 

(3)  If  you  or  we  determine  any  time 
that  errors  mistakenly  increased  your 
balance  of  emission  credits,  you  must 
correct  the  errors  and  recalculate  the 
balance  of  emission  credits. 

§1037.735  Recordkeeping. 

(a)  You  must  organize  and  maintain 
your  records  as  described  in  this 
section. 

(b)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end -of-yeareport.  You 
may  not  use  emission  credits  for  any 
vehicles  if  you  do  not  keep  all  the 
records  required  under  this  section.  You 
must  therefore  keep  these  records  to 
continue  to  bank  valid  credits. 

(c)  Keep  a  copy  of  the  reports  we 
require  in  §§1037.725  and  1037.730. 

(d)  Keep  records  of  the  vehicle 
identification  number  for  each  vehicle 
you  produce.  You  may  identify  these 
numbers  as  a  range,  if  you  change  the 
FEL  after  the  start  of  production, 
identify  the  date  you  started  using  each 
FEL  and  the  range  of  vehicle 
identification  numbers  associated  with 
each  FEL.  You  must  also  identify  the 
purchaser  and  destination  for  each 
vehicle  you  produce  to  the  extent  this 
information  is  available. 

(e)  We  may  require  you  to  keep 
additional  records  or  to  send  us  relevant 
information  not  required  by  this  section 
in  accordance  with  the  Clean  Air  Act. 

§1037.740  Restrictions  for  using  emission 
credits. 

The  following  restrictions  apply  for 
using  emission  credits: 

(а)  Averaging  sets.  Except  as  specified 
in  paragraph  (b)  of  this  section, 
emission  credits  may  be  exchanged  only 
within  an  averaging  set.  The  following 
principal  averaging  sets  apply  for 
vehicles  certified  to  the  standards  of  this 
part  involving  emission  credits  as 
described  in  this  subpart: 

(1)  Light  HDV. 

(2)  Medium  HDV. 

(3)  Heavy  HDV. 

(4)  Long  trailers. 

(5)  Short  trailers. 

(б)  Note  that  other  separate  averaging 
sets  also  apply  for  emission  credits  not 


related  to  this  part.  For  example, 
vehicles  certified  to  the  greenhouse  gas 
standards  of  40  CFR  86.1819  comprise 
a  single  averaging  set.  Separate 
averaging  sets  a  Iso  apply  for  engines 
under  40  CFR  part  1036,  including 
engines  used  in  vehicles  subject  to  this 
subpart. 

(b)  Credits  from  hybrid  vehicles  and 
other  advanced  technologies.  Credits 
you  generate  under  §1037.615  from 
Phase  1  vehicles  may  be  used  for  any  of 
the  averaging  sets  identified  in 
paragraph  (a)  of  this  section;  you  may 
also  use  those  credits  to  demonstrate 
compliance  with  the  C02  emission 
standards  in  40  CFR  86.1819  and  40 
CFR  part  1036.  Similarly,  you  may  use 
advanced- tech nologycred its  generated 
under  40  CFR  86.1819-14(k)(7)  or  40 
CFR  1036.615  to  demonstrate 
compliance  with  the  CC2  standards  in 
this  part.  Credits  generated  from  Phase 
2  vehicles  are  subject  to  all  the 
averaging -set  restrict  ions  that  apply  to 
other  emission  credits. 

(1)  The  maximum  amount  of  credits 
you  may  bring  into  the  following  service 
class  groups  is  60,000  Mg  per  model 
year: 

(1)  Spark -ignitionengines,  light  heavy- 
duty  compression  -  ignitionengines,  and 
light  heavy -duty vehicles.  This  group 
comprises  the  averaging  set  listed  in 
paragraphs  (a)(1 )  of  this  section  and  the 
averaging  set  listed  in  40  CFR 
1036.740(a)(1)  and  (2). 

(ii)  Medium  heavy -duty  compression - 
ignition  engines  and  medium  heavy- 
duty  vehicles.  This  group  comprises  the 
averaging  sets  listed  in  paragraph  (a)(2) 
of  this  section  and  40  CFR 
1036.740(a)(3). 

(iii)  Heavy  heavy -d utycompressi on - 
ignition  engines  and  heavy  heavy-duty 
vehicles.  This  group  comprises  the 
averaging  sets  listed  in  paragraph  (a)(3) 
of  this  section  and  40  CFR 
1036.740(a)(4). 

(2)  Paragraph  (b)(1)  of  this  section 
does  not  limit  the  advanced -technology 
credits  that  can  be  used  within  a  service 
class  group  if  they  were  generated  in 
that  same  service  class  group. 

(c)  Credit  life.  Banked  credits  may  be 
used  only  for  five  model  years  after  the 
year  in  which  they  are  generated.  For 
example,  credits  you  generate  in  model 
year  2018  may  be  used  to  demonstrate 
compliance  with  emission  standards 
only  through  model  year  2023. 

(d)  Other  restrictions.  Other  sections 
of  this  part  specify  additional 
restrictions  for  using  emission  credits 
under  certain  special  provisions. 

§1037.745  End-of-year  C02  credit  deficits. 

Except  as  allowed  by  this  section,  we 
may  void  the  certificate  of  any  vehicle 
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family  certified  to  an  FEL  above  the 
applicablestandard  for  which  you  do 
not  have  sufficient  credits  by  the 
deadline  for  submitting  the  final  report. 

(a)  Your  certificate  for  a  vehicle 
family  for  which  you  do  not  have 
sufficient  C02  credits  will  not  be  void 
if  you  remedy  the  deficit  with  surplus 
credits  within  three  model  years  (this 
applies  equally  for  tractors,  trailers,  and 
vocational  vehicles).  For  example,  if  you 
have  a  credit  deficit  of  500  Mg  for  a 
vehicle  family  at  the  end  of  model  year 
2015,  you  must  generate  (or  otherwise 
obtain)  a  surplus  of  at  least  500  Mg  in 
that  same  averaging  set  by  the  end  of 
model  year  2018. 

(b)  You  may  not  bank  or  trade  away 
C02  credits  in  the  averaging  set  in  any 
model  year  in  which  you  have  a  deficit. 

(c)  You  may  apply  only  surplus 
credits  to  your  deficit.  You  may  not 
apply  credits  to  a  deficit  from  an  earlier 
model  year  if  they  were  generated  in  a 
model  year  for  which  any  of  your 
vehicle  families  for  that  averaging  set 
had  an  end-of-yeacredit  deficit. 

(d)  You  must  notify  us  in  writing  how 
you  plan  to  eliminate  the  credit  deficit 
within  the  specified  time  frame,  if  we 
determine  that  your  plan  is 
unreasonable  or  unrealistic,  we  may 
deny  an  application  for  certification  for 
a  vehicle  family  if  its  FEL  would 
increase  your  credit  deficit.  We  may 
determine  that  your  plan  is 
unreasonable  or  unrealistic  based  on  a 
consideration  of  past  and  projected  use 
of  specific  technologies,  the  historical 
sales  mix  of  your  vehicle  models,  your 
commitment  to  limit  production  of 
higher-emissionvehicles,  and  expected 
access  to  traded  credits.  We  may  also 
consider  your  plan  unreasonable  if  your 
credit  deficit  increases  from  one  model 
year  to  the  next.  We  may  require  that 
you  send  us  interim  reports  describing 
your  progress  toward  resolving  your 
credit  deficit  over  the  course  of  a  model 
year. 

(e)  If  you  do  not  remedy  the  deficit 
with  surplus  credits  within  three  model 
years,  we  may  void  your  certificate  for 
that  vehicle  family.  Note  that  voiding  a 
certificate  applies  ab  initio.  Where  the 
net  deficit  is  less  than  the  total  amount 
of  negative  credits  originally  generated 
by  the  family,  we  will  void  the 
certificate  only  with  respect  to  the 
number  of  vehicles  needed  to  reach  the 
amount  of  the  net  deficit.  For  example, 
if  the  original  vehicle  family  generated 
500  Mg  of  negative  credits,  and  the 
manufacturer’s  net  deficit  after  three 
years  was  250  Mg,  we  would  void  the 
certificate  with  respect  to  half  of  the 
vehicles  in  the  family. 

(f)  For  purposes  of  calculating  the 
statute  of  limitations,  the  following 


actions  are  all  considered  to  occur  at  the 
expiration  of  the  deadline  for  offsetting 
a  deficit  as  specified  in  paragraph  (a)  of 
this  section: 

(1)  Failing  to  meet  the  requirements  of 
paragraph  (a)  of  this  section. 

(2)  Failing  to  satisfy  the  conditions 
upon  which  a  certificate  was  issued 
relative  to  offsetting  a  deficit. 

(3)  Selling,  offering  for  sale, 
introducing  or  delivering  into  U.S. 
commerce,  or  importing  vehicles  that 
are  found  not  to  be  covered  by  a 
certificate  as  a  result  of  failing  to  offset 
a  deficit. 

§1037.750  What  can  happen  if  1  do  not 
comply  with  the  provisions  of  this  subpart? 

(a)  For  each  vehicle  family 
participating  in  the  ABT  program,  the 
certificate  of  conformity  is  conditioned 
upon  full  compliance  with  the 
provisions  of  this  subpart  during  and 
after  the  model  year.  You  are 
responsible  to  establish  to  our 
satisfaction  that  you  fully  comply  with 
applicable  requirements.  We  may  void 
the  certificate  of  conformity  for  a 
vehicle  family  if  you  fail  to  comply  with 
any  provisions  of  this  subpart. 

(b)  You  may  certify  your  vehicle 
family  or  subfamily  to  an  FEL  above  an 
applicablestandard  based  on  a 
projection  that  you  will  have  enough 
emission  credits  to  offset  the  deficit  for 
the  vehicle  family.  See  §1037.745  for 
provisions  specifying  what  happens  if 
you  cannot  show  in  your  final  report 
that  you  have  enough  actual  emission 
credits  to  offset  a  deficit  for  any 
pollutant  in  a  vehicle  family. 

(c)  We  may  void  the  certificate  of 
conformity  for  a  vehicle  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  we  request.  Note  that 
failing  to  keep  records,  send  reports,  or 
give  us  information  we  request  is  also  a 
violation  of  42  U.S.C.  7522(a)(2). 

(d)  You  may  ask  for  a  hearing  if  we 
void  your  certificate  under  this  section 
(see  §1037.820). 

§1037.755  Information  provided  to  the 
Department  of  Transportation. 

After  receipt  of  each  manufacturer’s 
final  report  as  specified  in  §1037.730 
and  completion  of  any  verification 
testing  required  to  validate  the 
manufacturer’s  submitted  final  data,  we 
will  issue  a  report  to  the  Department  of 
Transportation  with  C02  emission 
information  and  will  verify  the  accuracy 
of  each  manufacturer’s  equivalent  fuel 
consumption  data  required  by  NHTSA 
under  49  CFR  535.8.  We  will  send  a 
report  to  DOT  for  each  vehicle 
manufacturer  based  on  each  regulatory 
category  and  subcategory,  including 
sufficient  information  for  NHTSA  to 


determine  fuel  consumption  and 
associated  credit  values.  See  49  CFR 
535.8  to  determine  if  NHTSA  deems 
submission  of  this  information  to  EPA 
to  also  be  a  submission  to  NHTSA. 

Subpart  I — Definitions  and  Other 
Reference  Information 

§1037.801  Definitions. 

The  following  definitions  apply  to 
this  part.  The  definitions  apply  to  all 
subparts  unless  we  note  otherwise.  All 
undefined  terms  have  the  meaning  the 
Act  gives  to  them.  The  definitions 
follow: 

Act  means  the  Clean  Air  Act,  as 
amended,  42  U.S.C.  7401-7671  q. 

Adjustable  parameter  means  any 
device,  system,  or  element  of  design  that 
someone  can  adjust  (including  those 
which  are  difficult  to  access)  and  that, 
if  adjusted,  may  affect  measured  or 
modeled  emissions  (as  applicable).  You 
may  ask  us  to  exclude  a  parameter  that 
is  difficult  to  access  if  it  cannot  be 
adjusted  to  affect  emissions  without 
significantly  degrading  vehicle 
performance,  or  if  you  otherwise  show 
us  that  it  will  not  be  adjusted  in  a  way 
that  affects  emissions  during  in-use 
operation. 

Adjusted  Loaded  Vehicle  Weight 
means  the  numerical  average  of  vehicle 
curb  weight  and  GVWR. 

Advanced  technology  means  vehicle 
technology  certified  under  40  CFR 
86.1 81 9—1 4(k)(7),  40  CFR  1036.615,  or 
§1037.615. 

Aftertreatment  means  relating  to  a 
catalytic  converter,  particulate  filter,  or 
any  other  system,  component,  or 
technology  mounted  downstream  of  the 
exhaust  valve  (or  exhaust  port)  whose 
design  function  is  to  decrease  emissions 
in  the  vehicle  exhaust  before  it  is 
exhausted  to  the  environment.  Exhaust 
gas  recirculation  (EGR)and 
turbochargers  are  not  aftertreatment. 

Aircraft  means  any  vehicle  capable  of 
sustained  air  travel  more  than  100  feet 
off  the  ground. 

Alcohol -fueledvehicle  means  a 
vehicle  that  is  designed  to  run  using  an 
alcohol  fuel.  For  purposes  of  this 
definition,  alcohol  fuels  do  not  include 
fuels  with  a  nominal  alcohol  content 
below  25  percent  by  volume. 

Alternative  fuel  conversion  has  the 
meaning  given  for  clean  alternative  fuel 
conversion  in  40  CFR  85.502. 

Ambulance  has  the  meaning  given  in 
40  CFR  86.1803. 

Amphibious  vehicle  means  a  motor 
vehicle  that  is  also  designed  for 
operation  on  water.  Note  that  high 
ground  clearance  that  enables  a  vehicle 
to  drive  through  water  rather  than 
floating  on  the  water  does  not  make  a 
vehicle  amphibious. 
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A  to  B  testing  means  testing 
performed  in  pairs  to  allow  comparison 
of  two  vehicles  or  other  test  articles. 
Back  -  to  -  backests  are  performed  on 
Article  A  and  Article  B,  changing  only 
the  variabie(s)  of  interest  for  the  two 
tests. 

Automated  manual  transmission 
(AMT)  means  a  transmission  that 
operates  mechanically  similar  to  a 
manual  transmission,  except  that  an 
automated  clutch  actuator  controlled  by 
the  onboard  computer  disengages  and 
engages  the  dri  vet  rain  instead  of  a 
human  driver.  An  automated  manual 
transmission  does  not  include  a  torque 
converter  or  a  clutch  pedal  controllable 
by  the  driver. 

Automatic  tire  inflation  system  means 
a  pneumatically  or  electronically 
activated  system  installed  on  a  vehicle 
to  maintain  tire  pressure  at  a  preset 
level.  These  systems  eliminate  the  need 
to  manually  inflate  tires.  Note  that  this 
is  different  than  a  “t/re  pressure 
monitoring  system/'  which  we  define 
separately  in  this  section. 

Automatic  transmission  (AT)  means  a 
transmission  with  a  torque  converter  (or 
equivalent)  that  uses  computerize  or 
other  internal  controls  to  shift  gears  in 
response  to  a  single  driver  input  for 
controlling  vehicle  speed.  Note  that 
automatic  manual  tranmissions  are  not 
automatic  transmissions  because  they 
do  not  include  torque  converters. 

Auxiliary  emission  control  device 
means  any  element  of  design  that  senses 
temperature,  motive  speed,  engine  rpm, 
transmission  gear,  or  any  other 
parameter  for  the  purpose  of  activating, 
modulating,  delaying,  or  deactivating 
the  operation  of  any  part  of  the  emission 
control  system. 

Auxiliary  power  unit  means  a  device 
installed  on  a  vehicle  that  uses  an 
engine  to  provide  power  for  purposes 
other  than  to  (directly  or  indirectly) 
propel  the  vehicle. 

Averaging  set  has  the  meaning  given 
in  §1037.701. 

Axle  ratio  or  Drive  axle  ratio ,  /ca, 
means  the  dimensionless  number 
representing  the  angular  speed  of  the 
transmission  output  shaft  divided  by  the 
angular  speed  of  the  drive  axle. 

Basic  vehicle  frontal  area  means  the 
area  enclosed  by  the  geometric 
projection  of  the  basic  vehicle  along  the 
longitudinal  axis  onto  a  plane 
perpendicular  to  the  longitudinal  axis  of 
the  vehicle,  including  tires  but 
excluding  mirrors  and  air  deflectors. 
Note  that  in  certain  cases,  this  may  refer 
to  the  combined  area  of  a  tractor  and 
trailer. 

Box  van  has  the  meaning  given  in  the 
definition  for  “trailer”  in  this  section. 


Bus  means  a  heavy -duty  vehicle 
designed  to  carry  more  than  15 
passengers.  Buses  may  include  coach 
buses,  school  buses,  and  urban  transit 
buses. 

Calibration  means  the  set  of 
specifications  and  tolerances  specific  to 
a  particular  design,  version,  or 
appl  ication  of  a  component  or  assembly 
capable  of  functionally  describing  its 
operation  over  its  working  range. 

Carryover  means  relating  to 
certification  based  on  emission  data 
generated  from  an  earlier  model  year. 

Coach  bus  means  a  bus  designed  for 
inter-citypassenger  transport.  Buses 
with  features  to  accommodate  standing 
passengers  are  not  coach  buses. 

Concrete  mixer  means  a  heavy  -  duty 
vehicle  designed  to  mix  and  transport 
concrete  in  a  permanently  mounted 
revolving  drum. 

Certification  means  relating  to  the 
process  of  obtaining  a  certificate  of 
conformity  for  a  vehicle  family  that 
complies  with  the  emission  standards 
and  requirements  in  this  part. 

Certified  emission  level  means  the 
highest  deteriorated  emission  level  in  a 
vehicle  subfamily  for  a  given  pollutant 
from  either  transient  or  steady -state 
testing. 

Class  means  relating  to  GVWR  classes 
for  vehicles  other  than  trailers,  as 
fol  lows: 

(1 )  Class  2b  means  relating  to  heavy- 
duty  motor  vehicles  at  or  below  10,000 
pounds  GVWR. 

(2)  Class  3  means  relating  to  heavy- 
duty  motor  vehicles  above  10,000 
pounds  GVWR  but  at  or  below  14,000 
pounds  GVWR. 

(3)  Class  4  means  relating  to  heavy- 
duty  motor  vehicles  above  14,000 
pounds  GVWR  but  at  or  below  16,000 
pounds  GVWR. 

(4)  Class  5  means  relating  to  heavy- 
duty  motor  vehicles  above  16,000 
pounds  GVWR  but  at  or  below  19,500 
pounds  GVWR. 

(5)  Class  6  means  relating  to  heavy- 
duty  motor  vehicles  above  19,500 
pounds  GVWR  but  at  or  below  26,000 
pounds  GVWR. 

(6)  Class  7  means  relating  to  heavy- 
duty  motor  vehicles  above  26,000 
pounds  GVWR  but  at  or  below  33,000 
pounds  GVWR. 

(7)  Class  8  means  relating  to  heavy- 
duty  motor  vehicles  above  33,000 
pounds  GVWR. 

Complete  vehicle  has  the  meaning 
given  in  the  definition  for  vehicle  in  this 
section. 

Compression  - ignitionhas  the  meaning 
given  in  §1037.101 

Container  chassis  means  a  trailer 
designed  for  carrying  temporarily 
mounted  shipping  containers. 


Date  of  manufacture  means  the  date 
on  which  the  certifying  vehicle 
manufacturer  completes  its 
manufacturing  operations,  except  as 
follows: 

(1 )  Where  the  certificate  holder  is  an 
engine  manufacturer  that  does  not 
manufacture  the  chassis,  the  date  of 
manufacture  of  the  vehicle  is  based  on 
the  date  assembly  of  the  vehicle  is 
completed. 

(2)  We  may  approve  an  alternate  date 
of  manufacture  based  on  the  date  on 
which  the  certifying  (or  primary) 
manufacturer  completes  assembly  at  the 
place  of  main  assembly,  consistent  with 
the  provisions  of  §1037.601  and  49  CFR 
567.4. 

Day  cab  means  a  type  of  tractor  cab 
that  is  not  a  sleeper  cab  or  a  heavy  -  hau  I 
tractor  cab. 

Designated  Compliance  Officer  means 
one  of  the  following: 

(1)  For  compression  -  ignitionengines, 
Designated  Compliance  Officer  means 
Director,  Diesel  Engine  Compliance 
Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  complianceinfo@ 
epa.gov;  epa.gov/otaq/verify. 

(2)  For  spark  -  ignitionengines, 
Designated  Compliance  Officer  means 
Director,  Gasoline  Engine  Compliance 
Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  nonroad-si-cert@ 
epa.gov . 

Deteriorated  emission  level  means  the 
emission  level  that  results  from 
applying  the  appropriate  deterioration 
factor  to  the  official  emission  result  of 
the  emission  -datavehicle.  Note  that 
where  no  deterioration  factor  applies, 
references  in  this  part  to  the 
deteriorated  emission  level  mean  the 
official  emission  result. 

Deterioration  factor  means  the 
relationship  between  the  highest 
emissions  during  the  useful  life  and 
emissions  at  the  low  -  hourtest  point, 
expressed  in  one  of  the  following  ways: 

(1)  For  multiplicative  deterioration 
factors,  the  ratio  of  the  highest 
emissions  to  emissions  at  the  low  -  hour 
test  point. 

(2)  For  additive  deterioration  factors, 
the  difference  between  the  highest 
emissions  and  emissions  at  the  low  - 
hour  test  point. 

Diesel  exhaust  fluid  (DEF)  means  a 
liquid  reducing  agent  (other  than  the 
engine  fuel)  used  in  conjunction  with 
selective  catalytic  reduction  to  reduce 
NOx  emissions.  Diesel  exhaust  fluid  is 
generally  understood  to  be  an  aqueous 
solution  of  urea  conforming  to  the 
specifications  of  ISO  22241 . 

Dray  age  tractor  means  a  tractor  that  is 
intended  for  service  in  a  port  or 


EPA-1 9-01 26-A-001 639 


ED  001620  00002750-00642 


EPA-HQ-201 8-002121  Production  Set  #2 


74120  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


intermodal  railyard,  with  multiple 
design  features  consistent  with  that 
intent,  such  as  a  cab  with  only  a  single 
seat,  rear  cab  entry,  a  raisable  fifth 
wheel,  a  sol  id -mounted  rear  suspension, 
and  a  maximum  speed  at  or  below  54 
mi/hr. 

Drive  idle  means  idle  operation 
during  which  the  vehicle  operator 
remains  in  the  vehicle  cab,  as  evidenced 
by  engaging  the  brake  or  clutch  pedals, 
or  by  other  indicators  we  approve. 

Driver  model  means  an  automated 
controller  that  simulates  a  person 
driving  a  vehicle. 

Dual -clutchtransmission  (DCT) 
means  a  transmission  that  operates 
similar  to  an  automated  manual 
transmission,  but  with  two  clutches  that 
allow  the  transmission  to  maintain 
positive  torque  to  the  drive  axle  during 
a  shift. 

Dual  -fuelmeans  relating  to  a  vehicle 
or  engine  designed  for  operation  on  two 
different  fuels  but  not  on  a  continuous 
mixture  of  those  fuels.  For  purposes  of 
this  part,  such  a  vehicle  or  engine 
remains  a  dual-fuelvehicle  or  engine 
even  if  it  is  designed  for  operation  on 
three  or  more  different  fuels. 

Electric  vehicle  means  a  vehicle  that 
does  not  include  an  engine,  and  is 
powered  solely  by  an  external  source  of 
electricity  and/or  solar  power.  Note  that 
this  does  not  include  hybrid  electric 
vehicles  or  fuel  -  cel (vehicles  that  use  a 
chemical  fuel  such  as  gasoline,  diesel 
fuel,  or  hydrogen.  Electric  vehicles  may 
also  be  referred  to  as  all  -electricveh icles 
to  distinguish  them  from  hybrid 
vehicles. 

Emergency  vehicle  means  a  vehicle 
that  is  an  ambulance  or  a  fire  truck. 

Emission  control  system  means  any 
device,  system,  or  element  of  design  that 
controls  or  reduces  the  emissions  of 
regulated  pollutants  from  a  vehicle. 

Emission  -datacomponent  means  a 
vehicle  component  that  is  tested  for 
certification.  This  includes  vehicle 
components  tested  to  establish 
deterioration  factors. 

Emission  -datavehicle  means  a 
vehicle  (or  vehicle  component)  that  is 
tested  for  certification.  This  includes 
vehicles  tested  to  establish  deterioration 
factors. 

Emission  -related maintenance  means 
maintenance  that  substantially  affects 
emissions  or  is  likely  to  substantially 
affect  emission  deterioration. 

Excluded  means  relating  to  vehicles 
that  are  not  subject  to  some  or  all  of  the 
requirements  of  this  part  as  follows: 

(1)  A  vehicle  that  has  been 
determined  not  to  be  a  “motor  vehicle” 
is  excluded  from  this  part. 


(2)  Certain  vehicles  are  excluded  from 
the  requirements  of  this  part  under 
§1037.5. 

(3)  Specific  regulatory  provisions  of 
this  part  may  exclude  a  vehicle 
generally  subject  to  this  part  from  one 
or  more  specific  standards  or 
requirements  of  this  part. 

Exempted  has  the  meaning  given  in 
40  CFR  1068.30.  Note  that  exempted 
vehicles  are  not  considered  to  be 
excluded. 

Extended  idle  means  tractor  idle 
operation  during  which  the  engine  is 
operating  to  power  accessories  for  a 
sleeper  compartment  or  other  passenger 
compartment.  Although  the  vehicle  is 
generally  parked  during  extended  idle, 
the  term  “parked  idle55  generally  refers 
to  something  different  than  extended 
idle. 

Family  emission  limit  (EEL)  means  an 
emission  level  declared  by  the 
manufacturer  to  serve  in  place  of  an 
otherwise  applicable  emission  standard 
under  the  ABT  program  in  subpart  H  of 
this  part.  The  family  emission  limit 
must  be  expressed  to  the  same  number 
of  decimal  places  as  the  emission 
standard  it  replaces.  Note  that  an  FEL 
may  apply  as  a  “subfamily55  emission 
limit. 

Final  drive  ratio ,  /cd,  means  the 
dimensionless  number  representing  the 
angular  speed  of  the  transmission  input 
shaft  divided  by  the  angular  speed  of 
the  drive  axle  when  the  vehicle  is 
operating  in  its  highest  available  gear. 
The  final  drive  ratio  is  the  transmission 
gear  ratio  (in  the  highest  available  gear) 
multiplied  by  the  drive  axle  ratio. 

Fire  truck  has  the  meaning  given  in  40 
CFR  86.1803. 

Flatbed  trailer  means  a  trailer 
designed  to  accommodate  side  -  loading 
cargo  onto  a  single,  continuous  load- 
bearing  surface  that  runs  from  the  rear 
of  the  trailer  to  at  least  the  trailer’s 
kingpin.  This  includes  trailers  that  use 
curtains,  straps,  or  other  devices  to 
restrain  or  protect  cargo  while 
underway.  It  also  may  include  similar 
trai  lers  that  have  one  or  more  side  wal  Is 
without  completely  enclosing  the  cargo 
space.  For  purposes  of  this  definition, 
disregard  any  ramps,  moveable 
platforms,  or  other  rear- mounted 
equipment  or  devices  designed  to  assist 
with  loading  the  trailer. 

Flexible- fuelmeans  relating  to  an 
engine  designed  for  operation  on  any 
mixture  of  two  or  more  different  fuels. 

Fuel  system  means  all  components 
involved  in  transporting,  metering,  and 
mixing  the  fuel  from  the  fuel  tank  to  the 
combustion  chamber(s),  including  the 
fuel  tank,  fuel  pump,  fuel  filters,  fuel 
lines,  carburetor  or  fuel -injection 
components,  and  all  fuel-systemvents. 


It  also  includes  components  for 
controlling  evaporative  emissions,  such 
as  fuel  caps,  purge  valves,  and  carbon 
canisters. 

Fuel  type  means  a  general  category  of 
fuels  such  as  diesel  fuel  or  natural  gas. 
There  can  be  multiple  grades  within  a 
single  fuel  type,  such  as  high-sulfuror 
low-sulfurdiesel  fuel. 

Gaseous  fuel  means  a  fuel  that  has  a 
boiling  point  below  20  °C. 

Gear  ratio  or  Transmission  gear  ratio , 
/cg,  means  the  dimensionless  number 
representing  the  angular  velocity  of  the 
transmission’s  input  shaft  divided  by 
the  angular  velocity  of  the 
transmission’s  output  shaft  when  the 
transmission  is  operating  in  a  specific 
gear. 

Glider  kit  means  either  of  the 
following: 

(1)  A  new  vehicle  that  is  incomplete 
because  it  lacks  an  engine,  transmission, 
and/or  axle(s). 

(2)  Any  other  new  equipment  that  is 
substantially  similar  to  a  complete 
motor  vehicle  and  is  intended  to 
become  a  complete  motor  vehicle  with 
a  previously  used  engine  (including  a 
rebuilt  or  remanufactured  engine).  For 
example,  incomplete  heavy -duty  tractor 
assemblies  that  are  produced  on  the 
same  assembly  lines  as  complete 
tractors  and  that  are  made  available  to 
secondary  vehicle  manufacturers  to 
complete  assembly  by  installing  used/ 
remanufactured  engines,  transmissions 
and  axles  are  glider  kits. 

Glider  vehicle  means  a  new  motor 
vehicle  produced  from  a  glider  kit,  or 
otherwise  produced  as  a  new  motor 
vehicle  with  a  with  a  used/ 
remanufactured  engine. 

Good  engineering  judgment  has  the 
meaning  given  in  40  CFR  1068.30.  See 
40  CFR  1068.5  for  the  administrative 
process  we  use  to  evaluate  good 
engineering  judgment. 

Greenhouse  gas  Emissions  Model 
(GEM)  means  the  GEM  simulation  tool 
described  in  §1037.520  (incorporated 
by  reference  in  §1037.810).  Note  that  an 
updated  version  of  GEM  applies  starting 
in  model  year  2021. 

Gross  axle  weight  rating  (GAWR) 
means  the  value  specified  by  the  vehicle 
manufacturer  as  the  maximum  weight  of 
a  loaded  axle  or  set  of  axles,  consistent 
with  good  engineering  judgment. 

Gross  combination  weight  rating 
(GCWR)  means  the  value  specified  by 
the  vehicle  manufacturer  as  the 
maximum  weight  of  a  loaded  vehicle 
and  trailer,  consistent  with  good 
engineering  judgment.  For  example, 
compliance  with  SAE  J2807  is  generally 
considered  to  be  consistent  with  good 
engineering  judgment,  especially  for 
Class  3  and  smaller  vehicles. 
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Gross  vehicle  weight  rating  (GVWR) 
means  the  value  specified  by  the  vehicle 
manufacturer  as  the  maximum  design 
loaded  weight  of  a  single  vehicle, 
consistent  with  good  engineering 
judgment. 

Heavy -dutyengine  means  any  engine 
used  for  (or  for  which  the  engine 
manufacturer  could  reasonably  expect 
to  be  used  for)  motive  power  in  a  heavy- 
duty  vehicle. 

Heavy -dutyvehicle  means  any  trailer 
and  any  other  motor  vehicle  that  has  a 
GVWR  above  8,500  pounds,  a  curb 
weight  above  6,000  pounds,  or  a  basic 
vehicle  frontal  area  greater  than  45 
square  feet. 

Heavy -hauitractor  means  a  tractor 
with  GCWR  greater  than  or  equal  to 
120,000  pounds.  A  heavy -hauitractor  is 
not  a  vocational  tractor  in  Phase  2. 

Hybrid  engine  or  hybrid  powertrain 
means  an  engine  or  powertrain  that 
includes  energy  storage  features  other 
than  a  conventional  battery  system  or 
conventional  flywheel.  Supplemental 
electrical  batteries  and  hydraulic 
accumulators  are  examples  of  hybrid 
energy  storage  systems.  Note  that  certain 
provisions  in  this  part  treat  hybrid 
engines  and  powertrains  intended  for 
vehicles  that  include  regenerative 
braking  different  than  those  intended  for 
vehicles  that  do  not  include 
regenerative  braking. 

Hybrid  vehicle  means  a  vehicle  that 
includes  energy  storage  features  (other 
than  a  conventional  battery  system  or 
conventional  flywheel)  in  addition  to  an 
internal  combustion  engine  or  other 
engine  using  consumable  chemical  fuel. 
Supplemental  electrical  batteries  and 
hydraulic  accumulators  are  examples  of 
hybrid  energy  storage  systems  Note  that 
certain  provisions  in  this  part  treat 
hybrid  vehicles  that  include 
regenerative  braking  different  than  those 
that  do  not  include  regenerative  braking. 

Hydrocarbon  (HC)  means  the 
hydrocarbon  group  on  which  the 
emission  standards  are  based  for  each 
fuel  type.  For  alcohol -fueled vehicles, 
HC  means  nonmethane  hydrocarbon 
equivalent  (NMHCE)  for  exhaust 
emissions  and  total  hydrocarbon 
equivalent  (THCE)  for  evaporative 
emissions.  For  all  other  vehicles,  HC 
means  nonmethane  hydrocarbon 
(NMHC)  for  exhaust  emissions  and  total 
hydrocarbon  (THC)  for  evaporative 
emissions. 

Identification  number  means  a  unique 
specification  (for  example,  a  model 
number/serial  number  combination) 
that  allows  someone  to  distinguish  a 
particular  vehicle  from  other  similar 
vehicles. 

Idle  operation  means  any  operation 
other  than  PTO  operation  during  which 


the  vehicle  speed  is  zero.  Idle  operation 
may  be  “Drive  idle”  or  “Parked  idle”  (as 
defined  in  this  section). 

Incomplete  vehicle  has  the  meaning 
given  in  the  definition  of  vehicle  in  this 
section. 

Innovative  technology  means 
technology  certified  under  §1037.610 
(also  described  as  “off-cycle 
technology”). 

Light-dutytruck  means  any  motor 
vehicle  rated  at  or  below  8,500  pounds 
GVWR  with  a  curb  weight  at  or  below 
6,000  pounds  and  basic  vehicle  frontal 
area  at  or  below  45  square  feet,  which 
is; 

(1)  Designed  primarily  for  purposes  of 
transportation  of  property  or  is  a 
derivation  of  such  a  vehicle;  or 

(2)  Designed  primarily  for 
transportation  of  persons  and  has  a 
capacity  of  more  than  12  persons;  or 

(3)  Available  with  special  features 
enabling  off-streetor  off-highway 
operation  and  use. 

Light -dutyvehicle  means  a  passenger 
car  or  passenger  car  derivative  capable 
of  seating  12  or  fewer  passengers. 

Low-mileagemeans  relating  to  a 
vehicle  with  stabilized  emissions  and 
represents  the  undeteriorated  emission 
level.  This  would  generally  involve 
approximately  4000  miles  of  operation. 

Low  rolling  resistance  tire  means  a  tire 
on  a  vocational  vehicle  with  a  TRRL  at 
or  below  of  7.7  kg/tonne,  a  steer  tire  on 
a  tractor  with  a  TRRL  at  or  below  7.7  kg/ 
tonne,  a  drive  tire  on  a  tractor  with  a 
TRRL  at  or  below  8.1  kg/tonne,  a  tire  on 
a  non-boxtrailer  with  a  TRRL  at  or 
below  of  6.5  kg/tonne,  or  a  tire  on  a  box 
van  with  a  TRRL  at  or  below  of  6.0  kg/ 
tonne,. 

Manual  transmission  (MT)  means  a 
transmission  that  requires  the  driver  to 
shift  the  gears  and  manually  engage  and 
disengage  the  clutch. 

Manufacture  means  the  physical  and 
engineering  process  of  designing, 
constructing,  and/or  assembling  a 
vehicle. 

Manufacturer  has  the  meaning  given 
in  section  216(1)  of  the  Act.  In  general, 
this  term  includes  any  person  who 
manufactures  or  assembles  a  vehicle 
(including  a  trailer  or  another 
incomplete  vehicle)  for  sale  in  the 
United  States  or  otherwise  introduces  a 
new  motor  vehicle  into  commerce  in  the 
United  States.  This  includes  importers 
who  import  vehicles  for  resale,  entities 
that  manufacture  glider  kits,  and  entities 
that  assemble  glider  vehicles. 

Medium  -  dutypassenger  vehicle 
(MDPV)  has  the  meaning  given  in  40 
CFR  86.1803. 

Model  year  means  one  of  the 
following  for  compliance  with  this  part 
1037.  Note  that  manufacturers  may  have 


other  model  year  designations  for  the 
same  vehicle  for  compliance  with  other 
requirements  or  for  other  purposes; 

(1)  For  tractors  and  vocational 
vehicles  with  a  date  of  manufacture  on 
or  after  January  1 , 2021 ,  the  vehicle’s 
model  year  is  the  calendar  year 
corresponding  to  the  date  of 
manufacture;  however,  the  vehicle’s 
model  year  may  be  designated  to  be  the 
year  before  the  calendar  year 
corresponding  to  the  date  of 
manufacture  if  the  engine’s  model  year 
is  also  from  an  earlier  year.  Note  that 
§1037.601  (a)(2)  limits  the  extent  to 
which  vehicle  manufacturers  may 
install  engines  built  in  earlier  calendar 
years. 

(2)  For  trailers  and  for  Phase  1  tractors 
and  vocational  vehicles  with  a  date  of 
manufacture  before  January  1 , 2021 , 
model  year  means  the  manufacturer’s 
annual  new  model  production  period, 
except  as  restricted  under  this  definition 
and  40  CFR  part  85,  subpart  X.  It  must 
include  January  1  of  the  calendar  year 
for  which  the  model  year  is  named,  may 
not  begin  before  January  2  of  the 
previous  calendar  year,  and  it  must  end 
by  December  31  of  the  named  calendar 
year.  The  model  year  may  be  set  to 
match  the  calendar  year  corresponding 
to  the  date  of  manufacture. 

(i)  The  manufacturer  who  holds  the 
certificate  of  conformity  for  the  vehicle 
must  assign  the  model  year  based  on  the 
date  when  its  manufacturing  operations 
are  completed  relative  to  its  annual 
model  year  period.  In  unusual 
circumstances  where  completion  of 
your  assembly  is  delayed,  we  may  allow 
you  to  assign  a  model  year  one  year 
earlier,  provided  it  does  not  affect 
which  regulatory  requirements  will 
apply. 

(ii)  Unless  a  vehicle  is  being  shipped 
to  a  secondary  vehicle  manufacturer 
that  will  hold  the  certificate  of 
conformity,  the  model  year  must  be 
assigned  prior  to  introduction  of  the 
vehicle  into  U.S.  commerce.  The 
certifying  manufacturer  must 
redesignate  the  model  year  if  it  does  not 
complete  its  manufacturing  operations 
within  the  originally  identified  model 
year.  A  vehicle  introduced  into  U.S. 
commerce  without  a  model  year  is 
deemed  to  have  a  model  year  equal  to 
the  calendar  year  of  its  introduction  into 
U.S.  commerce  unless  the  certifying 
manufacturer  assigns  a  later  date. 

Motor  home  has  the  meaning  given  in 
49  CFR  571.3. 

Motor  vehicle  has  the  meaning  given 
in  40  CFR  85.1 703. 

Multi -Purposemeans  relating  to  the 
Multi -Purposeduty  cycle  as  specified  in 
§1037.510. 
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Neutral  coasting  means  a  vehicle 
technology  that  automatically  puts  the 
transmission  in  neutral  when  the 
vehicle  has  minimal  power  demand, 
such  as  driving  downhill. 

Neutral  idle  means  a  vehicle 
technology  that  automatically  puts  the 
transmission  in  neutral  when  the 
vehicle  is  stopped,  as  described  in 
§1 037.660(a). 

New  motor  vehicle  has  the  meaning 
given  in  the  Act.  It  generally  means  a 
motor  vehicle  meeting  the  criteria  of 
either  paragraph  (1 )  or  (2)  of  this 
definition.  New  motor  vehicles  may  be 
complete  or  incomplete. 

(1)  A  motor  vehicle  for  which  the 
ultimate  purchaser  has  never  received 
the  equitable  or  legal  title  is  a  new  motor 
vehicle.  This  kind  of  vehicle  might 
commonly  be  thought  of  as  “brand 
new”  although  a  new  motor  vehicle  may 
include  previously  used  parts.  For 
example,  vehicles  commonly  known  as 
“glider  kits,”  “glider  vehicles,”  or 
“gliders”  are  new  motor  vehicles.  Under 
this  definition,  the  vehicle  is  new  from 
the  time  it  is  produced  until  the 
ultimate  purchaser  receives  the  title  or 
places  it  into  service,  whichever  comes 
first. 

(2)  An  imported  heavy -dutymotor 
vehicle  originally  produced  after  the 
1969  model  year  is  a  new  motor  vehicle. 

Noncompliant  vehicle  means  a 
vehicle  that  was  originally  covered  by  a 
certificate  of  conformity,  but  is  not  in 
the  certified  configuration  or  otherwise 
does  not  comply  with  the  conditions  of 
the  certificate. 

Nonconforming  vehicle  means  a 
vehicle  not  covered  by  a  certificate  of 
conformity  that  would  otherwise  be 
subject  to  emission  standards. 

Nonmethane  hydrocarbon  (NMHC) 
means  the  sum  of  all  hydrocarbon 
species  except  methane,  as  measured 
according  to  40  CFR  part  1065. 

Nonmethane  hydrocarbon  equivalent 
(NMHCE)  has  the  meaning  given  in  40 
CFR  1065.1001. 

Off- cycletechno  logy  means 
technology  certified  under  §1037.610 
(also  described  as  “innovative 
technology”). 

Official  emission  result  means  the 
measured  emission  rate  for  an  emission  - 
data  vehicle  on  a  given  duty  cycle 
before  the  application  of  any  required 
deterioration  factor,  but  after  the 
applicability  of  regeneration  adjustment 
factors. 

Owners  manual  means  a  document  or 
collection  of  documents  prepared  by  the 
vehicle  manufacturer  for  the  owners  or 
operators  to  describe  appropriate 
vehicle  maintenance,  applicable 
warranties,  and  any  other  information 
related  to  operating  or  keeping  the 


vehicle.  The  owners  manual  is  typically 
provided  to  the  ultimate  purchaser  at 
the  time  of  sale.  The  owners  manual 
may  be  in  paper  or  electronic  format. 

Oxides  of  nitrogen  has  the  meaning 
given  in  40  CFR  1065.1001 . 

Parked  idle  means  idle  operation 
during  which  the  transmission  is  set  to 
park,  or  the  transmission  is  in  neutral 
with  the  parking  brake  engaged. 
Although  this  idle  may  occur  for 
extended  periods,  the  term  “extended 
idle”  refers  to  tractor  operation  in  which 
the  engine  is  operating  to  power 
accessories  for  a  sleeper  compartment  or 
other  passenger  compartment. 

Particulate  trap  means  a  filtering 
device  that  is  designed  to  physically 
trap  all  particulate  matter  above  a 
certain  size. 

Percent  (%)  has  the  meaning  given  in 
40  CFR  1065.1001.  Note  that  this  means 
percentages  identified  in  this  part  are 
assumed  to  be  infinitely  precise  without 
regard  to  the  number  of  significant 
figures.  For  example,  one  percent  of 
1,493  is  14.93. 

Petroleum  means  gasoline  or  diesel 
fuel  or  other  fuels  normally  derived 
from  crude  oil.  This  does  not  include 
methane  or  liquefied  petroleum  gas. 

Phase  1  means  relating  to  the  Phase 

1  standards  specified  in  §§1037.105  and 
1037.106.  For  example,  a  vehicle  subject 
to  the  Phase  1  standards  is  a  Phase  1 
vehicle.  Note  that  there  are  no  Phase  1 
standards  for  trailers. 

Phase  2  means  relating  to  the  Phase 

2  standards  specified  in  §§1037.105 
through  1037.107. 

Placed  into  service  means  put  into 
initial  use  for  its  intended  purpose, 
excluding  incidental  use  by  the 
manufacturer  or  a  dealer. 

Power  take- off (PTO)  means  a 
secondary  engine  shaft  (or  equivalent) 
that  provides  substantial  auxiliary 
power  for  purposes  unrelated  to  vehicle 
propulsion  or  normal  vehicle 
accessories  such  as  air  conditioning, 
power  steering,  and  basic  electrical 
accessories.  A  typical  PTO  uses  a 
secondary  shaft  on  the  engine  to 
transmit  power  to  a  hydraulic  pump 
that  powers  auxiliary  equipment,  such 
as  a  boom  on  a  bucket  truck.  You  may 
ask  us  to  consider  other  equivalent 
auxiliary  power  configurations  (such  as 
those  with  hybrid  vehicles)  as  power 
take-offsystems. 

Preliminary  approval  means  approval 
granted  by  an  authorized  EPA 
representative  prior  to  submission  of  an 
application  for  certification,  consistent 
with  the  provisions  of  §1037.210  or 
1037.211. 

Rechargeable  Energy  Storage  System 
(RESS)  means  the  component(s)  of  a 
hybrid  engine  or  vehicle  that  store 


recovered  energy  for  later  use,  such  as 
the  battery  system  in  an  electric  hybrid 
vehicle. 

Refuse  hauler  means  a  heavy-duty 
vehicle  whose  primary  purpose  is  to 
collect,  compact,  and  transport  solid 
waste,  including  recycled  solid  waste. 

Regional  means  relating  to  the 
Regional  duty  cycle  as  specified  in 
§1037.510. 

Regulatory  subcategory  has  the 
meaning  given  in  §1037.230. 

Relating  to  as  used  in  this  section 
means  relating  to  something  in  a 
specific,  direct  manner.  This  expression 
is  used  in  this  section  only  to  define 
terms  as  adjectives  and  not  to  broaden 
the  meaning  of  the  terms. 

Revoke  has  the  meaning  given  in  40 
CFR  1068.30. 

Roof  height  means  the  maximum 
height  of  a  vehicle  (rounded  to  the 
nearest  inch),  excluding  narrow 
accessories  such  as  exhaust  pipes  and 
antennas,  but  including  any  wide 
accessories  such  as  roof  fairings. 
Measure  roof  height  of  the  vehicle 
configured  to  have  its  maximum  height 
that  will  occur  during  actual  use,  with 
properly  inflated  tires  and  no  driver, 
passengers,  or  cargo  onboard.  Roof 
height  may  also  refer  to  the  following 
categories: 

(1 )  Low  -  roofmeans  relating  to  a 
vehicle  with  a  roof  height  of  120  inches 
or  less. 

(2)  Mid -roofmeans  relating  to  a 
vehicle  with  a  roof  height  of  121  to  147 
inches. 

(3)  H  igh  -  roofmeans  relating  to  a 
vehicle  with  a  roof  height  of  148  inches 
or  more. 

Round  has  the  meaning  given  in  40 
CFR  1065.1001. 

Scheduled  maintenance  means 
adjusting,  repairing,  removing, 
disassembling,  cleaning,  or  replacing 
components  or  systems  periodically  to 
keep  a  part  or  system  from  failing, 
malfunctioning,  or  wearing  prematurely. 
It  also  may  mean  actions  you  expect  are 
necessary  to  correct  an  overt  indication 
of  failure  or  malfunction  for  which 
periodic  maintenance  is  not 
appropriate. 

School  bus  has  the  meaning  given  in 
49  CFR  571 .3. 

Secondary  vehicle  manufacturer 
anyone  that  produces  a  vehicle  by 
modifying  a  complete  vehicle  or 
completing  the  assembly  of  a  partially 
complete  vehicle.  For  the  purpose  of 
this  definition,  “modifying”  generally 
does  not  include  making  changes  that 
do  not  remove  a  vehicle  from  its  original 
certified  configuration.  However, 
custom  sleeper  modifications  and 
alternative  fuel  conversions  that  change 
actual  vehicle  aerodynamics  are 
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considered  to  be  modifications,  even  if 
they  are  permitted  without 
recertification.  This  definition  applies 
whether  the  production  involves  a 
complete  or  partially  complete  vehicle 
and  whether  the  vehicle  was  previously 
certified  to  emission  standards  or  not. 
Manufacturers  controlled  by  the 
manufacturer  of  the  base  vehicle  (or  by 
an  entity  that  also  controls  the 
manufacturer  of  the  base  vehicle)  are 
not  secondary  vehicle  manufacturers; 
rather,  both  entities  are  considered  to  be 
one  manufacturer  for  purposes  of  this 
part. 

Sleeper  cab  means  a  type  of  tractor 
cab  that  has  a  compartment  behind  the 
driver’s  seat  intended  to  be  used  by  the 
driver  for  sleeping,  and  is  not  a  heavy - 
haul  tractor  cab.  This  includes  cabs 
accessible  from  the  driver’s 
compartment  and  those  accessible  from 
outside  the  vehicle. 

Small  manufacturer  means  a 
manufacturer  meeting  the  criteria 
specified  in  13  CFR  121.201.  The 
employee  and  revenue  limits  apply  to 
the  total  number  employees  and  total 
revenue  together  for  affiliated 
companies. 

Spark- ignition  has  the  meaning  given 
in  §1037.101. 

Standard  payload  means  the  payload 
assumed  for  each  vehicle,  in  tons,  for 
modeling  and  calculating  emission 
credits,  as  follows; 

(1)  For  vocational  vehicles; 

(1)  2.85  tons  for  Light  HDV. 

(ii)  5.6  tons  for  Medium  HDV. 

(iii)  7.5  tons  for  Heavy  HDV. 

(2)  For  tractors; 

(i)  12.5  tons  for  Class  7. 

(ii)  19  tons  for  Class  8,  other  than 
heavy -hau  (tractors. 

(iii)  43  tons  for  heavy -hau  (tractors. 

(3)  For  trailers; 

(i)  10  tons  for  short  box  vans. 

(ii)  19  tons  for  other  trailers. 

Standard  tractor  has  the  meaning 

given  in  §1037.501. 

Standard  trailer  has  the  meaning 
given  in  §1037.501 . 

Stop  -startmeans  a  vehicle  technology 
that  automatically  turns  the  engine  off 
when  the  vehicle  is  stopped,  as 
described  in  §1 037.660(a). 

Suspend  has  the  meaning  given  in  40 
CFR  1068.30. 

Tank  trailer  means  a  trailer  designed 
to  transport  liquids  or  gases. 

Test  sample  means  the  collection  of 
vehicles  or  components  selected  from 
the  population  of  a  vehicle  family  for 
emission  testing.  This  may  include 
testing  for  certification,  production- line 
testing,  or  in -usetesting. 

Test  vehicle  means  a  vehicle  in  a  test 
sample. 

Test  weight  means  the  vehicle  weight 
used  or  represented  during  testing. 


Tire  pressure  monitoring  system 
(TPMS)  is  a  vehicle  system  that 
monitors  air  pressure  in  each  tire  and 
alerts  the  operator  when  tire  pressure 
fails  below  a  specified  value. 

Tire  rolling  resistance  level  (TRRL) 
means  a  value  with  units  of  kg/tonne 
that  represents  the  rolling  resistance  of 
a  tire  configuration.  TRRLs  are  used  as 
modeling  inputs  under  §§1037.515  and 
1037.520.  Note  that  a  manufacturer  may 
use  the  measured  value  for  a  tire 
configuration’s  coefficient  of  rolling 
resistance,  or  assign  some  higher  value. 

Total  hydrocarbon  has  the  meaning 
given  in  40  CFR  1065.1001.  This 
generally  means  the  combined  mass  of 
organic  compounds  measured  by  the 
specified  procedure  for  measuring  total 
hydrocarbon,  expressed  as  a 
hydrocarbon  with  an  atomic  hydrogen  - 
to- carbon  ratio  of  1 .85;1 . 

Total  hydrocarbon  equivalent  has  the 
meaning  given  in  40  CFR  1065.1001. 
This  generally  means  the  sum  of  the 
carbon  mass  contributions  of  non  - 
oxygenated  hydrocarbon,  alcohols  and 
aldehydes,  or  other  organic  compounds 
that  are  measured  separately  as 
contained  in  a  gas  sample,  expressed  as 
exhaust  hydrocarbon  from  petroleum - 
fueled  vehicles.  The  atomic  hydrogen- 
to- carbon  ratio  of  the  equivalent 
hydrocarbon  is  1.85;1. 

Tractor  has  the  meaning  given  for 
“truck  tractor’’  in  49  CFR  571 .3.  This 
includes  most  heavy -duty  vehicles 
specifically  designed  for  the  primary 
purpose  of  pulling  trailers,  but  does  not 
include  vehicles  designed  to  carry  other 
loads.  For  purposes  of  this  definition 
“other  loads’’  would  not  include  loads 
carried  in  the  cab,  sleeper  compartment, 
or  toolboxes.  Examples  of  vehicles  that 
are  similar  to  tractors  but  that  are  not 
tractors  under  this  part  include 
dromedary  tractors,  automobile  haulers, 
straight  trucks  with  trailers  hitches,  and 
tow  trucks.  Note  that  the  provisions  of 
this  part  that  apply  for  tractors  do  not 
apply  for  tractors  that  are  classified  as 
vocational  tractors  under  §1037.630. 

Trailer  means  a  piece  of  equipment 
designed  for  carrying  cargo  and  for 
being  drawn  by  a  tractor  when  coupled 
to  the  tractor’s  fifth  wheel.  These  trailers 
may  be  known  commercially  as  semi¬ 
trailers  or  truck  trailers.  This  definition 
excludes  equipment  that  serve  similar 
purposes  but  are  not  intended  to  be 
pulled  by  a  tractor,  whether  or  not  they 
are  known  commercially  as  trailers. 
Trailers  may  be  divided  into  different 
types  and  categories  as  described  in 
paragraphs  (1 )  through  (4)  of  this 
definition.  The  types  of  equipment 
identified  in  paragraph  (5)  of  this 
definition  are  not  trailers  for  purposes  of 
this  part. 


(1)  Box  vans  are  trailers  with  enclosed 
cargo  space  that  is  permanently  attached 
to  the  chassis,  with  fixed  sides,  nose, 
and  roof.  Tank  trailers  are  not  box  vans. 

(2)  Box  vans  with  self-contained 
H  VAC  systems  are  refrigerated  vans. 
Note  that  this  includes  systems  that 
provide  cooling,  heating,  or  both.  All 
other  box  vans  are  dry  vans. 

(3)  T railers  that  are  not  box  vans  are 
non-boxtrailers.  Note  that  the  standards 
for  non-boxtrailers  in  this  part  1037 
apply  only  to  flatbed  trailers,  tank 
trailers,  and  container  chassis. 

(4)  Box  vans  with  length  at  or  below 
50.0  feet  are  short  box  vans.  Other  box 
vans  are  long  box  vans. 

(5)  The  following  types  of  equipment 
are  not  trailers  for  purposes  of  this  part 
1037; 

(i)  Containers  that  are  not 
permanently  mounted  on  chassis. 

(ii)  Dollies  used  to  connect  tandem 
trailers. 

Ultimate  purchaser  means,  with 
respect  to  any  new  vehicle,  the  first 
person  who  in  good  faith  purchases 
such  new  vehicle  for  purposes  other 
than  resale. 

United  States  has  the  meaning  given 
in  40  CFR  1068.30. 

Upcoming  model  year  means  for  a 
vehicle  family  the  model  year  after  the 
one  currently  in  production. 

Urban  means  relating  to  the  Urban 
duty  cycle  as  specified  in  §1037.510. 

U.S.-directedproduction  volume 
means  the  number  of  vehicle  units, 
subject  to  the  requirements  of  this  part, 
produced  by  a  manufacturer  for  which 
the  manufacturer  has  a  reasonable 
assu ranee  that  sale  was  or  will  be  made 
to  ultimate  purchasers  in  the  United 
States.  This  does  not  include  vehicles 
certified  to  state  emission  standards  that 
are  different  than  the  emission 
standards  in  this  part. 

Useful  life  means  the  period  during 
which  a  vehicle  is  required  to  comply 
with  all  applicable  emission  standards. 

Vehicle  means  equipment  intended 
for  use  on  highways  that  meets  at  least 
one  of  the  criteria  of  paragraph  (1 )  of 
this  definition,  as  follows; 

(1)  The  following  equipment  are 
vehicles; 

(i)  A  piece  of  equipment  that  is 
intended  for  self- propel leduse  on 
highways  becomes  a  vehicle  when  it 
includes  at  least  an  engine,  a 
transmission,  and  a  frame.  (Note;  For 
purposes  of  this  definition,  any 
electrical,  mechanical,  and/or  hydraulic 
devices  attached  to  engines  for  the 
purpose  of  powering  wheels  are 
considered  to  be  transmissions.) 

(ii)  A  piece  of  equipment  that  is 
intended  for  self-propelleduse  on 
highways  becomes  a  vehicle  when  it 
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includes  a  passenger  compartment 
attached  to  a  frame  with  one  or  more 
axles. 

(i  i i )  T rai lers.  A  trai  ier  becomes  a 
vehicle  when  it  has  a  frame  with  one  or 
more  axles  attached. 

(2)  Vehicles  other  than  trailers  may  be 
complete  or  incomplete  vehicles  as 
follows: 

(i)  A  complete  vehicle  is  a  functioning 
vehicle  that  has  the  primary  load 
carrying  device  or  container  (or 
equivalent  equipment)  attached. 
Examples  of  equivalent  equipment 
would  include  fifth  wheel  trailer 
hitches,  firefighting  equipment,  and 
utility  booms. 

(ii)  An  incomplete  vehicle  is  a  vehicle 
that  is  not  a  complete  vehicle. 
Incomplete  vehicles  may  also  be  cab- 
complete  vehicles.  This  may  include 
vehicles  sold  to  secondary  vehicle 
manufacturers. 

(iii)  The  primary  use  of  the  terms 
“complete  vehicle”  and  “incomplete 
vehicle”  are  to  distinguish  whether  a 
vehicle  is  complete  when  it  is  first  sold 
as  a  vehicle. 

(iv)  You  may  ask  us  to  allow  you  to 
certify  a  vehicle  as  incomplete  if  you 
manufacture  the  engines  and  sell  the 
unassembled  chassis  components,  as 
long  as  you  do  not  produce  and  sell  the 
body  components  necessary  to  complete 
the  vehicle. 

Vehicle  configuration  means  a  unique 
combination  of  vehicle  hardware  and 
calibration  (related  to  measured  or 
modeled  emissions)  within  a  vehicle 
family.  Vehicles  with  hardware  or 


software  differences,  but  that  have  no 
hardware  or  software  differences  related 
to  measured  or  modeled  emissions  may 
be  included  in  the  same  vehicle 
configuration.  Note  that  vehicles  with 
hardware  or  software  differences  related 
to  measured  or  modeled  emissions  are 
considered  to  be  different  configurations 
even  if  they  have  the  same  GEM  inputs 
and  FEL.  Vehicles  within  a  vehicle 
configuration  differ  only  with  respect  to 
normal  production  variability  or  factors 
unrelated  to  measured  or  modeled 
emissions. 

Vehicle  family  has  the  meaning  given 
in  §1037.230. 

Vehicle  service  class  has  the  meaning 
given  in  §1037.140.  The  different 
vehicle  service  classes  are  Light  HDV, 
Medium  HDV,  and  Heavy  HDV. 

Vehicle  subfamily  or  subfamily  means 
a  subset  of  a  vehicle  family  including 
vehicles  subject  to  the  same  FEL(s). 

Vocational  tractor  means  a  vehicle 
classified  as  a  vocational  tractor  under 
§1037.630. 

Vocational  vehicle  means  relating  to  a 
vehicle  subject  to  the  standards  of 
§1037.105  (including  vocational 
tractors). 

Void  has  the  meaning  given  in  40  CFR 
1068.30. 

Volatile  liquid  fuel  means  any  fuel 
other  than  diesel  or  biodiesel  that  is  a 
liquid  at  atmospheric  pressure  and  has 
a  Reid  Vapor  Pressure  higher  than  2.0 
pounds  per  square  inch. 

We  (us,  our)  means  the  Administrator 
of  the  Environmental  Protection  Agency 
and  any  authorized  representatives. 


§1037.805  Symbols,  abbreviations,  and 
acronyms. 

The  procedures  in  this  part  generally 
follow  either  the  International  System  of 
Units  (SI)  or  the  United  States 
customary  units,  as  detailed  in  NIST 
Special  Publication  811  (incorporated 
by  reference  in  §1037.810).  See  40  CFR 
1065.20  for  specific  provisions  related 
to  these  conventions.  This  section 
summarizes  the  way  we  use  symbols, 
units  of  measure,  and  other 
abbreviations. 

(a)  Symbols  for  chemical  species.  This 
part  uses  the  following  symbols  for 
chemical  species  and  exhaust 
constituents: 


Symbol 

Species 

C  . 

carbon. 

ch4 . 

methane. 

CO  . 

carbon  monoxide. 

co2 . 

carbon  dioxide. 

h2o . 

water. 

HC  . 

hydrocarbon. 

NMHC  . 

nonmethane  hydrocarbon. 

NMHCE  . 

nonmethane  hydrocarbon 

equivalent. 

NO  . 

nitric  oxide. 

no2 . 

nitrogen  dioxide. 

NOx  . 

oxides  of  nitrogen. 

n2o . 

nitrous  oxide. 

PM  . 

particulate  matter. 

THC  . 

total  hydrocarbon. 

THCE  . 

total  hydrocarbon  equivalent. 

(b)  Symbols  for  quantities.  This  part 
uses  the  following  symbols  and  units  of 
measure  for  various  quantities: 


Symbol 

Quantity 

Unit 

Unit  symbol 

Unit  in  terms  of  SI 
base  units 

4 . 

vehicle  frictional  load  . 

pound  force  or  newton  . 

Ibf  or  N  . 

kgms¥2. 

a  . 

axle  position  regression  coefficient. 

a  . 

atomic  hydrogen- to -carbonratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

a  . 

axle  position  regression  coefficient. 

ao  . . 

intercept  of  air  speed  correction. 

ai  . 

slope  of  air  speed  correction. 

az  . 

acceleration  of  Earth’s  gravity  . 

meters  per  second  squared  . 

m/s2  . 

m-s¥  2. 

So  . 

intercept  of  least  squares  regression. 

3i  . 

slope  of  least  squares  regression. 

B . 

vehicle  load  from  drag  and  rolling  resist¬ 

pound  force  per  mile  per  hour  or  newton 

Ibf/(mi/hr)  or  N-s/m 

kgs¥  L 

ance. 

second  per  meter. 

b  . 

axle  position  regression  coefficient. 

p  . 

atomic  oxygen -to -carbonratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

P  . 

axle  position  regression  coefficient. 

Po  . 

intercept  of  air  direction  correction. 

Pi  . 

slope  of  air  direction  correction. 

C  . 

vehicle -specific  aerodynamic  effects . 

pound  force  per  mile  per  hour  squared 

Ibf/mph2  or  N^/m1 

kgm¥  l. 

or  newton -second  squared  per  meter 

squared. 

c  . 

axle  position  regression  coefficient. 

Ci  . 

axle  test  regression  coefficients. 

Ci  . 

constant. 

A  CdA  . 

differential  drag  area  . 

meter  squared  . 

m2  . 

m2. 

C&A  . 

drag  area . 

meter  squared  . 

m2  . 

m2. 

Ca  . 

drag  coefficient. 

CF  . 

correction  factor. 

Cn  . 

coefficient  of  rolling  resistance  . 

kilogram  per  metric  ton  . 

kg/tonne . 

10¥2. 

D  . 

distance  . 

miles  or  meters  . 

mi  or  m  . 

m. 
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Symbol 

Quantity 

Unit 

Unit  symbol 

Unit  in  terms  of  SI 
base  units 

e  . 

mass- weighted  emission  result . 

grams/ton -mile . 

g/ton-mi . 

g/kg-km. 

Eff . 

F . 

F . 

efficiency, 
adjustment  factor. 

force  . 

pound  force  or  newton  . 

IbforN  . 

kgms¥2. 

fn  . 

angular  speed  (shaft)  . 

revolutions  per  minute  . 

r/min  . 

n-30s¥  1 . 

G  . 

road  grade  . 

percent  . 

%  . 

10¥2_ 

g  . 

gravitational  acceleration  . 

meters  per  second  squared  . 

m/s2  . 

m-s¥  2. 

h  . 

elevation  or  height  . 

meters  . 

m  . 

m. 

/  . 

. 

ki . 

ktopaear  . 

L  . . 

indexing  variable. 

drive  axle  ratio  . 

transmission  gear  ratio. 

highest  available  transmission  gear. 

load  over  axle  . 

pound  force  or  newton  . 

Ibf  or  N  . 

1 

kgms¥2. 

m  . 

mass . 

pound  mass  or  kilogram  . 

Ibm  or  kg  . 

kg. 

M  . 

molar  mass  . 

gram  per  mole . 

g/mol  . 

10¥ 3kgmol¥  3. 

M  . 

vehicle  mass  . 

kilogram . 

kg . 

kg- 

Me  . 

vehicle  effective  mass . 

kilogram . 

kg . 

kg. 

Mjotating 

inertial  mass  of  rotating  components . 

kilogram . 

kg . 

kg. 

N  . 

n  . 

h  . 

total  number  in  series, 
number  of  tires. 

amount  of  substance  rate  . 

mole  per  second  . 

mol/s  . 

mol  s¥  J. 

P . 

power  . 

kilowatt  . 

kW  . 

103m2kgs¥  3. 

P . 

tire  inflation  pressure  . 

pascal  . 

Pa  . 

kgm¥  !-s¥  2. 

P  . 

pressure  . 

pascal  . 

Pa  . 

kgm¥  !-s¥  2. 

r  . 

mass  density  . 

kilogram  per  cubic  meter  . 

kg/m3  . 

kg-m¥3. 

PL . 

payload  . 

tons  . 

ton  . 

kg. 

j  . 

direction . 

degrees  . 

° 

° 

1  . 

direction . 

degrees  . 

° 

r . 

tire  radius  . 

meter  . 

m  . 

m. 

r2  . 

Re#  . 

SEE  . 

s  . 

TRPM  . 

coefficient  of  determination. 

Reynolds  number, 
standard  estimate  of  error, 
standard  deviation. 

tire  revolutions  per  mile  . 

revolutions  per  mile . 

r/mi. 

TRRL . 

tire  rolling  resistance  level  . 

kilogram  per  metric  ton  . 

kg/tonne  . 

10¥  3. 

T . 

absolute  temperature  . 

kelvin  . 

K . 

K. 

T . 

Celsius  temperature  . 

degree  Celsius  . 

°C  . 

K¥  273.15. 

T . 

torque  (moment  of  force)  . 

newton  meter  . 

N-m  . 

m2kgs¥  2. 

t  . 

time  . 

hour  or  second  . 

hr  or  s . 

s. 

At  . 

time  interval,  period,  1/frequency  . 

second  . 

s . 

s. 

UF  . 

v  . 

utility  factor. 

speed  . 

miles  per  hour  or  meters  per  second  . 

mi/hr  or  m/s  . 

m-s¥  *. 

w  . 

w  . 

weighting  factor. 

wind  speed  . 

miles  per  hour  . 

mi/hr  . 

m-s¥  !. 

W . 

work . 

kilowatt-hour . 

kW-hr  . 

3.6m2kgs¥  K 

Wc  . 

carbon  mass  fraction  . 

gram/gram  . 

g  'g  . 

1. 

WR  . 

weight  reduction  . 

pound  mass  . 

Ibm . 

kg. 

x  . 

amount  of  substance  mole  fraction  . 

mole  per  mole  . 

mol/mol  . 

i. 

(c)  Superscripts.  This  part  uses  the 
following  superscripts  to  define  a 


quantity: 

Superscript 

Quantity 

overbar  (such  as  y)  ... 
Double  overbar  (such 

asy). 

overdot  (such  as  y)  ... 

arithmetic  mean, 
arithmetic  mean  of 
arithmetic  mean. 

quantity  per  unit  time. 

(d)  Subscripts.  This  part  uses  the 
following  subscripts  to  define  a 
quantity: 


Subscript 

Quantity 

+6  . 

±6°  yaw  angle  sweep. 

A . 

A  speed. 

air . 

air. 

aero  . 

aerodynamic. 

Subscript 

Quantity 

alt  . 

alternative. 

act  . 

actual  or  measured  condi¬ 
tion. 

air  . 

air. 

axle  . 

axle. 

B . 

B  speed. 

brake  . 

brake. 

C  . 

C  speed. 

Ccombdry . 

carbon  from  fuel  per  mole  of 
dry  exhaust. 

CD  . 

charge-depleting. 

circuit . 

circuit. 

co2def . 

C02  resulting  from  diesel  ex¬ 
haust  fluid  decomposition. 

CO?  PTO  . 

C02  emissions  for  PTO 
cycle. 

coastdown  . 

coastdown. 

comp  . 

composite. 

CS  . 

charge-sustaining. 

cycle  . 

test  cycle. 

Subscript 

Quantity 

drive  . 

drive  axle. 

drive -idle . 

idle  with  the  transmission  in 
drive. 

driver  . 

driver. 

dyno  . 

dynamometer. 

effective . 

effective. 

end  . 

end. 

eng  . 

engine. 

event  . 

event. 

fuel  . 

fuel. 

full  . 

full. 

grade  . 

grade. 

H2Oexliaustdry  ■■■■ 

H20  in  exhaust  per  mole  of 
exhaust. 

hi  . 

high. 

i  . 

an  individual  of  a  series. 

idle  . 

idle. 

in  . 

inlet. 

inc  . 

increment. 

lo  . 

low. 
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Subscript 

Quantity 

loss . 

loss. 

max  . 

maximum. 

meas  . 

measured  quantity. 

med  . 

median. 

min  . 

minimum. 

moving  . 

moving. 

out  . 

outlet. 

P . 

power. 

pair  . 

pair  of  speed  segments. 

parked -idle . 

idle  with  the  transmission  in 
park. 

partial  . 

partial. 

ploss . 

power  loss. 

plug-in . 

plug -in  hybrid  electric  vehi¬ 
cle. 

powertrain  . 

powertrain. 

PTO . 

power  take-off. 

rated  . 

rated  speed. 

record  . 

record. 

ref . 

reference  quantity. 

RL  . 

road  load. 

rotating  . 

rotating. 

seg  . 

segment. 

speed  . 

speed. 

spin  . 

axle  spin  loss. 

start  . 

start. 

steer  . 

steer  axle. 

t  . 

tire. 

test  . 

test. 

th  . 

theoretical. 

total  . 

total. 

Subscript 

Quantity 

trac  . 

traction. 

tracIO  . 

traction  force  at  10  mi/hr. 

trailer  . 

trailer  axle. 

transient  . 

transient. 

TRR . 

tire  rolling  resistance. 

urea  . 

urea. 

veh  . 

vehicle. 

w  . 

wind. 

wa  . 

wind  average. 

yaw . 

yaw  angle. 

ys . 

yaw  sweep. 

zero  . 

zero  quantity. 

(e)  Other  acronyms  and  abbreviations. 
This  part  uses  the  following  additional 
abbreviationsand  acronyms: 

ABT  . . . 

averaging,  banking,  and  trading. 

AECD  . . . 

auxiliary  emission  control  device. 

AES  . . . 

automatic  engine  shutdown. 

APU  . . 

auxiliary  power  unit. 

CD  . . . . . 

charge -depleting. 

CFD . . 

computational  fluid  dynamics. 

CFR . . 

Code  of  Federal  Regulations. 

CUT  . 

curb  idle  transmission  torque. 

CS  . . 

charge- sustaining. 

DOT  . . 

Department  of  Transportation. 

EPA  . 

Environmental  Protection  Agency. 

FE  . 

fuel  economy. 

FEL  . 

Family  Emission  Limit. 

GAWR  . . . 

gross  axle  weight  rating. 

GCWR . 

gross  combination  weight  rating. 

GEM  . . . 

greenhouse  gas  emission  model. 

GVWR  . . . 

gross  vehicle  weight  rating. 

Heavy  HDV  . 

Heavy  heavy-duty  vehicle  (see 
§1037.140). 

HVAC  . 

heating,  ventilating,  and  air  condi¬ 
tioning. 

ISO  . 

International  Organization  for 
Standardization. 

Light  HDV  . 

Light  heavy-duty  vehicle  (see 
§1037.140). 

Medium  HDV  .... 

Medium  heavy-duty  vehicle  (see 
§1037.140). 

NARA  . 

National  Archives  and  Records 
Administration. 

NHTSA  . 

National  Highway  Transportation 
Safety  Administration. 

PHEV  . 

plug -in hybrid  electric  vehicle. 

PTO . 

power  take-off. 

RESS  . 

rechargeable  energy  storage  sys¬ 
tem. 

rpm  . 

revolutions  per  minute. 

SAE  . 

Society  of  Automotive  Engineers. 

SEE  . 

standard  error  of  estimate. 

SKU . . 

stock -keeping  unit. 

TRPM  ................ 

tire  revolutions  per  mile. 

TRRL  . . 

tire  rolling  resistance  level. 

U.S.C . 

United  States  Code. 

VSL  . 

vehicle  speed  limiter. 

(f)  Constants.  This  part  uses  the 
following  constants: 


Symbol 

Quantity 

Value 

g  . 

gravitational  constant  . 

9.81  ms*2. 

R . 

specific  gas  constant . 

287.058  J/(kg-K). 

(g)  Prefixes.  This  part  uses  the 
following  prefixes  to  define  a  quantity: 


Symbol 


M 

m 

c 

k 

M 


micro 
milli  . 
centi 
kilo  .. 
mega 


Quantity 


Value 


10*6 

10*3 

10*2 

103 

106 


§1037.810  Incorporation  by  reference. 

(a)  Certain  material  is  incorporated  by 
reference  into  this  part  with  the 
approval  of  the  Director  of  the  Federal 
Register  under  5  U.S.C.  552(a) and  1 
CFR  part  51 .  To  enforce  any  edition 
other  than  that  specified  in  this  section, 
the  Environmental  Protection  Agency 
must  publish  a  document  in  the  Federal 
Register  and  the  material  must  be 
available  to  the  public.  AH  approved 
material  is  available  for  inspection  at 
U.S.  EPA,  Air  and  Radiation  Docket  and 
information  Center,  1301  Constitution 
Ave.  NW,  Room  B102,  EPA  West 
Building,  Washington,  DC  20460,  (202) 
202-1744,  and  is  available  from  the 
sources  listed  below.  It  is  also  available 
for  inspection  at  the  National  Archives 
and  Records  Administration  (NARA). 


For  information  on  the  availability  of 
this  material  at  NARA,  call  202-741- 
6030,  or  go  to  http://www.archives.gov/ 
federal _register/code_of_federal_ 
regulations/ibr _locations.html. 

(b)  International  Organization  for 
Standardization,  Case  Postale  56,  CH- 
1211  Geneva  20,  Switzerland,  (41) 
22749  01 1 1 ,  www.iso.org ,  or  centra l@ 
iso.org. 

(1)  ISO  28580:2009(E)  “Passenger  car, 
truck  and  bus  tyres — Methods  of 
measuring  rolling  resistance — Single 
point  test  and  correlation  of 
measurement  results”,  First  Edition, 
July  1,2009,  (“ISO  28580”),  IBR 
approved  for  §1 037.520(c). 

(2)  [Reserved] 


(c)  U.S.  EPA,  Office  of  Air  and 
Radiation,  2565  Plymouth  Road,  Ann 
Arbor,  Ml  48105,  www.epa.gov. 

(1 )  Greenhouse  gas  Emissions  Model 
(GEM),  Version  2.0.1,  September  2012 
(“GEM  version  2.0.1”),  IBR  approved  for 
§1037.520.  The  computer  code  for  this 
model  is  available  as  noted  in  paragraph 
(a)  of  this  section.  A  working  version  of 
this  software  is  also  available  for 
download  at  http://www.epa.gov/otaq/ 
ciimate/gem.htm. 

(2)  Greenhouse  gas  Emissions  Model 
(GEM)  Phase  2,  Version  3.0,  July  2016; 
IBR  approved  for  §1037.520.  The 
computer  code  for  this  model  is 
available  as  noted  in  paragraph  (a)  of 
this  section.  A  working  version  of  this 
software  is  also  available  for  download 
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at  h ttp://www. epa.gov/otaq/cli m a te/ 
gem.htm . 

(d)  National  Institute  of  Standards  and 
Technology,  100  Bureau  Drive,  Stop 
1070,  Gaithersburg,  MD  20899-1070, 
(301 )  975-6478,  or  www.nist.gov . 

(1)  NIST  Special  Publication  811, 
Guide  for  the  Use  of  the  International 
System  of  Units  (SI),  2008  Edition, 

March  2008,  IBR  approved  for 
§1037.805. 

(2)  [Reserved] 

(e)  SAE  international,  400 
Commonwealth  Dr.,  Warrendale,  PA 
15096-0001,  (877)  606-7323  (U.S.  and 
Canada)  or  (724)  776-4970  (outside  the 
U.S.  and  Canada),  http://www.sae.org. 

(1)  SAE  J1025,  Test  Procedures  for 
Measuring  Truck  Tire  Revolutions  Per 
Kilometer/Mile,  Stabilized  August  2012, 
(“SAE  J1 025”),  IBR  approved  for 

§1 037.520(c). 

(2)  SAE  J1252,  SAE  Wind  Tunnel  Test 
Procedure  for  T rucks  and  Buses, 

Revised  July  2012,  (“SAE  J1252”),  IBR 
approved  for  §§1037.525(b)  and 
1037.530(a). 

(3)  SAE  J1 263,  Road  Load 
Measurement  and  Dynamometer 
Simulation  Using  Coastdown 
Techniques,  revised  March  2010,  (“SAE 
J1263”),  IBR  approved  for  §§1037.528 
introductory  text,  (a),  (b),  (c),  (e),  and  (h) 
and  1037.665(a). 

(4)  SAE  J1 594,  Vehicle  Aerodynamics 
Terminology,  Revised  July  2010,  (“SAE 
J1594”),  IBR  approved  for  §1 037.530(d). 

(5)  SAEJ2071,  Aerodynamic  Testing 
of  Road  Vehicles — Open  Throat  Wind 
Tunnel  Adjustment,  Revised  June  1994, 
(“SAEJ2071”),  IBR  approved  for 

§1 037.530(b). 

(6)  SAEJ2263,  Road  Load 
Measurement  Using  Onboard 
Anemometry  and  Coastdown 
Techniques,  Revised  December  2008, 
(“SAE  J2263”),  IBR  approved  for 
§§1037.528  introductory  text,  (a),  (b), 

(d),  and  (f)  and  1037.665(a). 

(7)  SAE  J2343,  Recommended  Practice 
for  LNG  Medium  and  Heavy-Duty 
Powered  Vehicles,  Revised  July  2008, 
(“SAE  J2343”),  IBR  approved  for 
§1037.1 03(e). 

(8)  SAE  J2452,  Stepwise  Coastdown 
Methodology  for  Measuring  Tire  Rolling 
Resistance,  Revised  June  1999,  (“SAE 
J2452”),  IBR  approved  for  §1 037.528(h). 

(9)  SAE  J2966,  Guidelines  for 
Aerodynamic  Assessment  of  Medium 
and  Heavy  Commercial  Ground 
Vehicles  Using  Computational  Fluid 
Dynamics,  Issued  September  2013, 
(“SAE  J2966”),  IBR  approved  for 

§1 037.532(a). 

§1037,815  Confidential  information. 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 


§1037.820  Requesting  a  hearing. 

(a)  You  may  request  a  hearing  under 
certain  circumstances,  as  described 
elsewhere  in  this  part.  To  do  this,  you 
must  file  a  written  request,  including  a 
description  of  your  objection  and  any 
supporting  data,  within  30  days  after  we 
make  a  decision. 

(b)  For  a  hearing  you  request  under 
the  provisions  of  this  part,  we  will 
approve  your  request  if  we  find  that 
your  request  raises  a  substantial  factual 
issue. 

(c)  If  we  agree  to  hold  a  hearing,  we 
will  use  the  procedures  specified  in  40 
CFR  part  1068,  subpart  G. 

§1037,825  Reporting  and  recordkeeping 
requirements. 

(a)  This  part  includes  various 
requirements  to  submit  and  record  data 
or  other  information.  Unless  we  specify 
otherwise,  store  required  records  in  any 
format  and  on  any  media  and  keep  them 
readily  available  for  eight  years  after 
you  send  an  associated  application  for 
certification,  or  eight  years  after  you 
generate  the  data  if  they  do  not  support 
an  application  for  certification.  You  may 
not  rely  on  anyone  else  to  meet 
recordkeeping  requirements  on  your 
behalf  unless  we  specifically  authorize 
it.  We  may  review  these  records  at  any 
time.  You  must  promptly  send  us 
organized,  written  records  in  English  if 
we  ask  for  them.  We  may  require  you  to 
submit  written  records  in  an  electronic 
format. 

(b)  The  regulations  in  §1037.255  and 
40  CFR  1068.25  and  1068.101  describe 
your  obligation  to  report  truthful  and 
complete  information.  This  includes 
information  not  related  to  certification. 
Failing  to  properly  report  information 
and  keep  the  records  we  specify  violates 
40  CFR  1068.101(a)(2),  which  may 
involve  civil  or  criminal  penalties. 

(c)  Send  all  reports  and  requests  for 
approval  to  the  Designated  Compliance 
Officer  (see  §1037.801). 

(d)  Any  written  information  we 
require  you  to  send  to  or  receive  from 
another  company  is  deemed  to  be  a 
required  record  under  this  section.  Such 
records  are  also  deemed  to  be 
submissions  to  EPA.  Keep  these  records 
for  eight  years  unless  the  regulations 
specify  a  different  period.  We  may 
require  you  to  send  us  these  records 
whether  or  not  you  are  a  certificate 
holder. 

(e)  Under  the  Paperwork  Reduction 
Act  (44  U.S.C.  3501  et  seq),  the  Office 
of  Management  and  Budget  approves 
the  reporting  and  recordkeeping 
specified  in  the  applicable  regulations. 
The  following  items  illustrate  the  kind 
of  reporting  and  recordkeeping  we 


require  for  vehicles  regulated  under  this 
part: 

(1)  We  specify  the  following 
requirements  related  to  vehicle 
certification  in  this  part  1037: 

(1)  In  §1036.150  we  include  various 
reporting  and  recordkeeping 
requirements  related  to  interim 
provisions. 

(ii)  In  subpart  C  of  this  part  we 
identify  a  wide  range  of  information 
required  to  certify  vehicles. 

(iii)  In  subpart  G  of  this  part  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  special  compliance 
provisions. 

(iv)  In  §1037.725,  1037.730,  and 
1037.735  we  specify  certain  records 
related  to  averaging,  banking,  and 
trading. 

(2)  We  specify  the  following 
requirements  related  to  testing  in  40 
CFR  part  1066: 

(i)  In  40  CFR  1066.2  we  give  an 
overview  of  principles  for  reporting 
information. 

(ii)  In  40  CFR  1066.25  we  establish 
basic  guidelines  for  storing  test 
information. 

(iii)  In  40  CFR  1066.695  we  identify 
the  specific  information  and  data  items 
to  record  when  measuring  emissions. 

(3)  We  speci  fy  the  fol  low  i  ng 
requirements  related  to  the  general 
compliance  provisions  in  40  CFR  part 
1068: 

(i )  I  n  40  CFR  1 068.5  we  establ  ish  a 
process  for  evaluating  good  engineering 
judgment  related  to  testing  and 
certification. 

(ii)  In  40  CFR  1068.25  we  describe 
general  provisions  related  to  sending 
and  keeping  information. 

(iii)  In  40  CFR  1068.27  we  require 
manufacturers  to  make  engines  and 
vehicles  available  for  our  testing  or 
inspection  if  we  make  such  a  request. 

(iv)  In  40  CFR  1068.105  we  require 
vehicle  manufacturers  to  keep  certain 
records  related  to  duplicate  labels  from 
engine  manufacturers. 

(v)  In  40  CFR  1068.120  we  specify 
recordkeeping  related  to  rebuilding 
engines. 

(vi)  In  40  CFR  part  1068,  subpart  C, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  exemptions. 

(vii)  In  40  CFR  part  1068,  subpart  D, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  importing  engines  and 
vehicles. 

(viii)  In  40  CFR  1068.450  and 
1068.455  we  specify  certain  records 
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related  to  testing  production  -  line 
engines  and  vehicles  in  a  selective 
enforcement  audit. 

(ix)  in  40  CFR  1068.501  we  specify 
certain  records  related  to  investigating 
and  reporting  emission  -  relateddefects. 

(x)  in  40  CFR  1068.525  and  1068.530 
we  specify  certain  records  related  to 
recalling  nonconforming  engines  and 
vehicles. 

(xi)  In  40  CFR  part  1068,  subpart  G, 
we  specify  certain  records  for  requesting 
a  hearing. 


Appendix  I  to  Part  1037  —  Heavy-Duty 
T ransient  Test  Cycle 
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Time 

(sec) 

Speed 

(mi/hr) 

202  . 

26.38 

203  . 

26.26 

204  . 

26.49 

205  . 

26.76 

206  . 

27.07 

207  . 

26.64 

208  . 

25.99 

209  . 

24.77 

210  . 

24.04 

211  . 

23.39 

212  . 

22.73 

213  . 

22.16 

214  . 

21.66 

215  . 

21.39 

216  . 

21.43 

217  . 

20.67 

218  . 

17.98 

219  . 

13.15 

220  . 

7.71 

221  . 

3.30 

222  . 

0.88 

223  . 

0.00 

224  . 

0.00 

225  . 

0.00 

226  . 

0.00 

227  . 

0.00 

228  . 

0.00 

229  . 

0.00 

230  . 

0.00 

231  . 

0.00 

232  . 

0.00 

233  . 

0.00 

234  . 

0.00 

235  . 

0.00 

236  . 

0.00 

237  . 

0.00 

238  . 

0.00 

239  . 

0.00 

240  . 

0.00 

241  . 

0.00 

242  . 

0.00 

243  . 

0.00 

244  . 

0.00 

245  . 

0.00 

246  . 

0.00 

247  . 

0.00 

248  . 

0.00 

249  . 

0.00 

250  . 

0.00 

251  . 

0.00 

252  . 

0.00 

253  . 

0.00 

254  . 

0.00 

255  . 

0.00 

256  . 

0.00 

257  . 

0.00 

258  . 

0.00 

259  . 

0.50 

260  . 

1.57 

261  . 

3.07 

262  . 

4.57 

263  . 

5.65 

264  . 

6.95 

265  . 

8.05 

266  . 

9.13 

267  . 

10.05 

268  . 

11.62 

269  . 

12.92 

270  . 

13.84 

271  . 

14.38 

272  . 

15.64 

273  . 

17.14 

274  . 

18.21 

Time 

(sec) 

Speed 

(mi/hr) 

275  . 

18.90 

276  . 

19.44 

277  . 

20.09 

278  . 

21.89 

279  . 

24.15 

280  . 

26.26 

281  . 

26.95 

282  . 

27.03 

283  . 

27.30 

284  . 

28.10 

285  . 

29.44 

286  . 

30.78 

287  . 

32.09 

288  . 

33.24 

289  . 

34.46 

290  . 

35.42 

291  . 

35.88 

292  . 

36.03 

293  . 

35.84 

294  . 

35.65 

295  . 

35.31 

296  . 

35.19 

297  . 

35.12 

298  . 

35.12 

299  . 

35.04 

300  . 

35.08 

301  . 

35.04 

302  . 

35.34 

303  . 

35.50 

304  . 

35.77 

305  . 

35.81 

306  . 

35.92 

307  . 

36.23 

308  . 

36.42 

309  . 

36.65 

310  . 

36.26 

311  . 

36.07 

312  . 

35.84 

313  . 

35.96 

314  . 

36.00 

315  . 

35.57 

316  . 

35.00 

317  . 

34.08 

318  . 

33.39 

319  . 

32.20 

320  . 

30.32 

321  . 

28.48 

322  . 

26.95 

323  . 

26.18 

324  . 

25.38 

325  . 

24.77 

326  . 

23.46 

327  . 

22.39 

328  . 

20.97 

329  . 

20.09 

330  . 

18.90 

331  . 

18.17 

332  . 

16.48 

333  . 

15.07 

334  . 

12.23 

335  . 

10.08 

336  . 

7.71 

337  . 

7.32 

338  . 

8.63 

339  . 

10.77 

340  . 

12.65 

341  . 

13.88 

342  . 

15.03 

343  . 

15.64 

344  . 

16.99 

345  . 

17.98 

346  . 

19.13 

347  . 

18.67 

Time 

(sec) 

Speed 

(mi/hr) 

348  . 

18.25 

349  . 

18.17 

350  . 

18.40 

351  . 

19.63 

352  . 

20.32 

353  . 

21.43 

354  . 

21.47 

355  . 

21.97 

356  . 

22.27 

357  . 

22.69 

358  . 

23.15 

359  . 

23.69 

360  . 

23.96 

361  . 

24.27 

362  . 

24.34 

363  . 

24.50 

364  . 

24.42 

365  . 

24.38 

366  . 

24.31 

367  . 

24.23 

368  . 

24.69 

369  . 

25.11 

370  . 

25.53 

371  . 

25.38 

372  . 

24.58 

373  . 

23.77 

374  . 

23.54 

375  . 

23.50 

376  . 

24.15 

377  . 

24.30 

378  . 

24.15 

379  . 

23.19 

380  . 

22.50 

381  . 

21.93 

382  . 

21.85 

383  . 

21.55 

384  . 

21.89 

385  . 

21.97 

386  . 

21.97 

387  . 

22.01 

388  . 

21.85 

389  . 

21.62 

390  . 

21.62 

391  . 

22.01 

392  . 

22.81 

393  . 

23.54 

394  . 

24.38 

395  . 

24.80 

396  . 

24.61 

397  . 

23.12 

398  . 

21.62 

399  . 

19.90 

400  . 

18.86 

401  . 

17.79 

402  . 

17.25 

403  . 

16.91 

404  . 

16.75 

405  . 

16.75 

406  . 

16.87 

407  . 

16.37 

408  . 

16.37 

409  . 

16.49 

410  . 

17.21 

411  . 

17.41 

412  . 

17.37 

413  . 

16.87 

414  . 

16.72 

415  . 

16.22 

416  . 

15.76 

417  . 

14.72 

418  . 

13.69 

419  . 

12.00 

420  . 

10.43 
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Time 

(sec) 

Speed  Time 

(mi/hr)  (sec) 

Speed  Time 

(mi/hr)  (sec) 

Speed 

(mi/hr) 

421  . 

8.71  494  . 

7.82  567  . 

11.12 

422  . 

7.44  495  . 

5.70  568  . 

12.46 

423  . 

5.71  496  . 

3.57  569  . 

13.00 

424  . 

4.22  497  . 

0.92  570  . 

14.26 

425  . 

2.30  498  . 

0.00  571  . 

15.37 

426  . 

1 .00  499  . 

0.00  572  . 

17.02 

427  . 

0.00  500  . 

0.00  573  . 

18.17 

428  . 

0.61  501  . 

0.00  574  . 

19.21 

429  . 

1.19  502  . 

0.00  575  . 

20.17 

430  . 

1.61  503  . 

0.00  576  . 

20.66 

431  . 

1 .53  504  . 

0.00  577  . 

21.12 

432  . 

2.34  505  . 

0.00  578  . 

21.43 

433  . 

4.29  506  . 

0.00  579  . 

22.66 

434  . 

7.25  507  . 

0.00  580  . 

23.92 

435  . 

10.20  508  . 

0.00  581  . 

25.42 

436  . 

12.46  509  . 

0.00  582  . 

25.53 

437  . 

14.53  510  . 

0.00  583  . 

26.68 

438  . 

16.22  511  . 

0.00  584  . 

28.14 

439  . 

17.87  512  . 

0.00  585  . 

30.06 

440  . 

19.74  513  . 

0.00  586  . 

30.94 

441  . 

21.01  514  . 

0.00  587  . 

31.63 

442  . 

22.23  515  . 

0.00  588  . 

32.36 

443  . 

22.62  516  . 

0.00  589  . 

33.24 

444  . 

23.61  517  . 

0.00  590  . 

33.66 

445  . 

24.88  518  . 

0.00  591  . 

34.12 

446  . 

26.15  519  . 

0.00  592  . 

35.92 

447  . 

26.99  520  . 

0.00  593  . 

37.72 

448  . 

27.56  521  . 

0.00  594  . 

39.26 

449  . 

28.18  522  . 

0.50  595  . 

39.45 

450  . 

28.94  523  . 

1.50  596  . 

39.83 

451  . 

29.83  524  . 

3.00  597  . 

40.18 

452  . 

30.78  525  . 

4.50  598  . 

40.48 

453  . 

31.82  526  . 

5.80  599  . 

40.75 

454  . 

32.78  527  . 

6.52  600  . 

41.02 

455  . 

33.24  528  . 

6.75  601  . 

41.36 

456  . 

33.47  529  . 

6.44  602  . 

41.79 

457  . 

33.31  530  . 

6.17  603  . 

42.40 

458  . 

33.08  531  . 

6.33  604  . 

42.82 

459  . 

32.78  532  . 

6.71  605  . 

43.05 

460  . 

32.39  533  . 

7.40  606  . 

43.09 

461  . 

32.13  534  . 

7.67  607  . 

43.24 

462  . 

31.82  535  . 

7.33  608  . 

43.59 

463  . 

31.55  536  . 

6.71  609  . 

44.01 

464  . 

31.25  537  . 

6.41  610  . 

44.35 

465  . 

30.94  538  . 

6.60  611  . 

44.55 

466  . 

30.71  539  . 

6.56  612  . 

44.82 

467  . 

30.56  540  . 

5.94  613  . 

45.05 

468  . 

30.79  541  . 

5.45  614  . 

45.31 

469  . 

31.13  542  . 

5.87  615  . 

45.58 

470  . 

31.55  543  . 

6.71  616  . 

46.00 

471  . 

31.51  544  . 

7.56  617  . 

46.31 

472  . 

31.47  545  . 

7.59  618  . 

46.54 

473  . 

31.44  546  . 

7.63  619  . 

46.61 

474  . 

31.51  547  . 

7.67  620  . 

46.92 

475  . 

31.59  548  . 

7.67  621  . 

47.19 

476  . 

31.67  549  . 

7.48  622  . 

47.46 

477  . 

32.01  550  . 

7.29  623  . 

47.54 

478  . 

32.63  551  . 

7.29  624  . 

47.54 

479  . 

33.39  552  . 

7.40  625  . 

47.54 

480  . 

34.31  553  . 

7.48  626  . 

47.50 

481  . 

34.81  554  . 

7.52  627  . 

47.50 

482  . 

34.20  555  . 

7.52  628  . 

47.50 

483  . 

32.39  556  . 

7.48  629  . 

47.31 

484  . 

30.29  557  . 

7.44  630  . 

47.04 

485  . 

28.56  558  . 

7.28  631  . 

46.77 

486  . 

26.45  559  . 

7.21  632  . 

45.54 

487  . 

24.79  560  . 

7.09  633  . 

43.24 

488  . 

23.12  561  . 

7.06  634  . 

41.52 

489  . 

20.73  562  . 

7.29  635  . 

39.79 

490  . 

18.33  563  . 

7.75  636  . 

38.07 

491  . 

15.72  564  . 

8.55  637  . 

36.34 

492  . 

13.11  565  . 

9.09  638  . 

34.04 

493  . 

10.47  566  . 

10.04  639  . 

32.45 
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Time 

(sec) 

Speed 

(mi/hr) 

640  . 

30.86 

641  . 

28.83 

642  . 

26.45 

643  . 

24.27 

644  . 

22.04 

645  . 

19.82 

646  . 

17.04 

647  . 

14.26 

648  . 

11.52 

649  . 

8.78 

650  . 

7.17 

Time 

(sec) 

Speed 

(mi/hr) 

651  . 

5.56 

652  . 

3.72 

653  . 

3.38 

654  . 

3.11 

655  . 

2.58 

656  . 

1.66 

657  . 

0.67 

658  . 

0.00 

659  . 

0.00 

660  . 

0.00 

661  . 

0.00 

Time 

(sec) 

Speed 

(mi/hr) 

662  . 

0.00 

663  . 

0.00 

664  . 

0.00 

665  . 

0.00 

666  . 

0.00 

667  . 

0.00 

668  . 

0.00 

Appendix  II  to  Part  1037 — Power  Take- 
Off  Test  Cycle 


Cycle  simulation 

Mode 

Start  time  of 
mode 

Normalized 
pressure, 
circuit  1  (%) 

Normalized 
pressure, 
circuit  2  (%) 

Utility  . 

0 

0 

0.0 

0.0 

Utility  . 

1 

33 

80.5 

0.0 

Utility  . 

2 

40 

0.0 

0.0 

Utility  . 

3 

145 

83.5 

0.0 

Utility  . 

4 

289 

0.  0 

0.0 

Refuse  . 

5 

361 

0.0 

13.0 

Refuse  . 

6 

363 

0.0 

38.0 

Refuse  . 

7 

373 

0.0 

53.0 

Refuse  . 

8 

384 

0.0 

73.0 

Refuse  . 

9 

388 

0.0 

0  .0 

Refuse  . 

10 

401 

0.0 

13.0 

Refuse  . 

11 

403 

0.0 

38.0 

Refuse  . 

12 

413 

0.0 

53.0 

Refuse  . 

13 

424 

0.0 

73.0 

Refuse  . 

14 

442 

11.2 

0.0 

Refuse  . 

15 

468 

29.3 

0.0 

Refuse  . 

16 

473 

0.0 

0.0 

Refuse  . 

17 

486 

11.2 

0.0 

Refuse  . 

18 

512 

29.3 

0.0 

Refuse  . 

19 

517 

0.0 

0.0 

Refuse  . 

20 

530 

12.8 

11.1 

Refuse  . 

21 

532 

12.8 

38.2 

Refuse  . 

22 

541 

12.8 

53.4 

Refuse  . 

23 

550 

12.8 

73.5 

Refuse  . 

24 

553 

0.0 

0.0 

Refuse  . 

25 

566 

12.8 

11.1 

Refuse  . 

26 

568 

12.8 

38.2 

Refuse  . 

27 

577 

12.8 

53.4 

Refuse  . 

28 

586 

12.8 

73.5 

Refuse  . 

29 

589 

0.0 

0.0 

Refuse  . 

30 

600 

0.0 

0.0 

Appendix  til  to  Part  1037 — Emission 
Control  Identifiers 

This  appendix  identifies  abbreviations  for 
emission  control  information  labels,  as 
required  under  §1037.135. 

Vehicle  Speed  Limiters 
— VSL — Vehicle  speed  limiter 
— VSLS — ££Soft-top”vehicle speed  limiter 
— VSLE — Expiring  vehicle  speed  limiter 
— VSLD — Vehicle  speed  limiter  with  both 
££soft-top”and  expiration 

idle  Reduction  Technology 

— IRT5 — Engine  shutoff  after  5  minutes  or 
less  of  idling 

— IRTE — Expiring  engine  shutoff 
Tires 

— LRRA — Low  rolling  resistance  tires  (all, 
including  trailers) 

— LRRD — Low  rolling  resistance  tires  (drive) 
— LRRS — Low  rolling  resistance  tires  (steer) 


Aerodynamic  Components 

— ATS — Aerodynamic  side  skirt  and/or  fuel 
tank  fairing 

— ARF — Aerodynamic  roof  fairing 

— ARFR — Adjustable  height  aerodynamic 
roof  fairing 

— TGR — Gap  reducing  tractor  fairing  (tractor 
to  trailer  gap) 

— TGRT — Gap  reducing  trailer  fairing  (tractor 
to  trailer  gap) 

— TATS — Trailer  aerodynamic  side  skirt 

— TARF — Trailer  aerodynamic  rear  fairing 

— TAUD — Trailer  aerodynamic  underbody 
device 

Other  Components 

— ADVH — Vehicle  includes  advanced  hybrid 
technology  components 

— ADVO — Vehicle  includes  other  advanced  - 
technology  components  (i.e.,  non -hybrid 
system) 

— INV — Vehicle  includes  innovative  (off- 
cycle)  technology  components 


— ATI — Automatic  tire  inflation  system 

— TPMS — Tire  pressure  monitoring  system 

— WRTW — Weight- red ucingtrailer  wheels 

— WRTC — Weight- red  ucingtrailer  upper 
coupler  plate 

— WRTS — Weight- reducingtrailer  axle  sub- 
frames 

— WBSW — Wide-basesingle  trailer  tires  with 
steel  wheel 

— WBAW — Wide-basesingle  trailer  tires  with 
aluminum  wheel 

— WBLW — Wide-basesingle  trailer  tires  with 
light-weightaluminum  alloy  wheel 

— DWSW — Dual  -widetrailer  tires  with  steel 
wheel 

— DWAW — Dual  -  widetrailer  tires  with 
aluminum  wheel 

— DWLW — Dual  -widetrailer  tires  with  light¬ 
weight  aluminum  alloy  wheel 
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Appendix  IV  to  Part  1037 — Heavy-Duty 
Grade  Profile  for  Phase  2  Steady-State 
Test  Cycles 

The  following  table  identifiesa  grade 
profile  for  operating  vehicles  over  the 
highway  cruise  cycles  specified  in  subpart  F 
of  this  part.  Determine  intermediate  values 
by  linear  interpolation. 


Distance 

(m) 

Grade 

(%) 

0  . 

0 

808  . 

0 

820  . 

¥0.1 

832  . 

0 

842  . 

0 

892  . 

0.36 

942  . 

0 

952  . 

0 

1006  . 

¥0.28 

1102  . 

¥  1.04 

1198  . 

¥0.28 

1252  . 

0 

1264  . 

0 

1390  . 

0.39 

1458  . 

0.66 

1534  . 

1.15 

1696  . 

2.44 

1858  . 

1.15 

1934  . 

0.66 

2002  . 

0.39 

2128  . 

0 

2146  . 

0 

2330  . 

¥0.46 

2398  . 

¥0.69 

2478  . 

¥1.08 

2546  . 

¥1.53 

2698  . 

¥2.75 

2850  . 

¥1.53 

2918  . 

¥1.08 

2998  . 

¥0.69 

3066  . 

¥0.46 

3250  . 

0 

3264  . 

0 

3340  . 

0.35 

3416  . 

0.9 

3502  . 

1.59 

3588  . 

0.9 

3664  . 

0.35 

3740  . 

0 

3756  . 

0 

3822  . 

¥0.1 

4094  . 

¥0.69 

4176  . 

¥0.97 

4262  . 

¥1.36 

4330  . 

¥1.78 

4514  . 

¥3.23 

4698  . 

¥1.78 

4766  . 

¥1.36 

4852  . 

¥0.97 

4934  . 

¥0.69 

5206  . 

¥0.1 

5272  . 

0 

5322  . 

0 

5406  . 

0.1 

5498  . 

0.17 

5720  . 

0.38 

5912  . 

0.58 

6052  . 

0.77 

6226  . 

1.09 

6312  . 

1.29 

6436  . 

1.66 

6562  . 

2.14 

6638  . 

2.57 

Distance 

(m) 

Grade 

<%) 

6710  . 

3 

6762  . 

3.27 

6800  . 

3.69 

6890  . 

5.01 

6980  . 

3.69 

7018  . 

3.27 

7070  . 

3 

7142  . 

2.57 

7218  . 

2.14 

7344  . 

1.66 

7468  . 

1.29 

7554  . 

1.09 

7728  . 

0.77 

7868  . 

0.58 

8060  . 

0.38 

8282  . 

0.17 

8374  . 

0.1 

8458  . 

0 

8502  . 

0 

8608  . 

¥0.38 

8668  . 

¥0.69 

8852  . 

¥2.13 

9036  . 

¥0.69 

9096  . 

¥0.38 

9202  . 

0 

9214  . 

0 

9262  . 

0.26 

9316  . 

0.7 

9370  . 

0.26 

9418  . 

0 

9428  . 

0 

9496  . 

¥0.34 

9622  . 

¥1.33 

9748  . 

¥0.34 

9816  . 

0 

9826  . 

0 

9914  . 

0.37 

9968  . 

0.7 

10112  . 

1.85 

10256  . 

0.7 

10310  . 

0.37 

10398  . 

0 

10410  . 

0 

10498  . 

¥0.37 

10552  . 

¥0.7 

10696  . 

¥1.85 

10840  . 

¥0.7 

10894  . 

¥0.37 

10982  . 

0 

10992  . 

0 

11060  . 

0.34 

11186  . 

1.33 

11312  . 

0.34 

11380  . 

0 

11390  . 

0 

11438  . 

¥0.26 

11492  . 

¥0.7 

11546  . 

¥0.26 

11594  . 

0 

11606  . 

0 

11712  . 

0.38 

11772  . 

0.69 

11956  . 

2.13 

12140  . 

0.69 

12200  . 

0.38 

12306  . 

0 

12350  . 

0 

12434  . 

¥0.1 

12526  . 

¥0.17 

12748  . 

¥0.38 

12940  . 

¥0.58 

13080  . 

¥0.77 

13254  . 

¥1.09 

Distance 

(m) 

Grade 

(%) 

13340  . 

¥1.29 

13464  . 

¥1.66 

13590  . 

¥2.14 

13666  . 

¥2.57 

13738  . 

¥3 

13790  . 

¥3.27 

13828  . 

¥3.69 

13918  . 

¥5.01 

14008  . 

¥3.69 

14046  . 

¥3.27 

14098  . 

¥3 

14170  . 

¥2.57 

14246  . 

¥2.14 

14372  . 

¥1.66 

14496  . 

¥1.29 

14582  . 

¥1.09 

14756  . 

¥0.77 

14896  . 

¥0.58 

15088  . 

¥0.38 

15310  . 

¥0.17 

15402  . 

¥0.1 

15486  . 

0 

15536  . 

0 

15602  . 

0.1 

15874  . 

0.69 

15956  . 

0.97 

16042  . 

1.36 

16110  . 

1.78 

16294  . 

3.23 

16478  . 

1.78 

16546  . 

1.36 

16632  . 

0.97 

16714  . 

0.69 

16986  . 

0.1 

17052  . 

0 

17068  . 

0 

17144  . 

¥0.35 

17220  . 

¥0.9 

17306  . 

¥1.59 

17392  . 

¥0.9 

17468  . 

¥0.35 

17544  . 

0 

17558  . 

0 

17742  . 

0.46 

17810  . 

0.69 

17890  . 

1.08 

17958  . 

1.53 

18110  . 

2.75 

18262  . 

1.53 

18330  . 

1.08 

18410  . 

0.69 

18478  . 

0.46 

18662  . 

0 

18680  . 

0 

18806  . 

¥0.39 

18874  . 

¥0.66 

18950  . 

¥1.15 

19112  . 

¥2.44 

19274  . 

¥1.15 

19350  . 

¥0.66 

19418  . 

¥0.39 

19544  . 

0 

19556  . 

0 

19610  . 

0.28 

19706  . 

1.04 

19802  . 

0.28 

19856  . 

0 

19866  . 

0 

19916  . 

¥0.36 

19966  . 

0 

19976  . 

0 

19988  . 

0.1 

20000  . 

0 
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Distance 

Grade 

(m) 

(%> 

20808  . 

0 

Appendix  V  to  Part  1037- 
Off  Utility  Factors 

-Power  Take- 

Time 

(min) 

Utility 

factor 

fraction 

0 . 

0 

10  . 

0.1 

20  . 

0.18 

30  . 

0.24 

40  . 

0.31 

50  . 

0.36 

60  . 

0.4 

70  . 

0.44 

80  . 

0.47 

90  . 

0.51 

100  . 

0.54 

110  . 

0.57 

120  . 

0.6 

130  . 

0.64 

140  . 

0.66 

150  . 

0.69 

160  . 

0.71 

170  . 

0.74 

180  . 

0.76 

190  . 

0.77 

200  . 

0.79 

210  . 

0.8 

220  . 

0.82 

230  . 

0.83 

240  . 

0.85 

250  . 

0.86 

260  . 

0.87 

270  . 

0.88 

280  . 

0.88 

290  . 

0.89 

300  . 

0.9 

310  . 

0.9 

320  . 

0.91 

330  . 

0.92 

340  . 

0.93 

350  . 

0.93 

360  . 

0.94 

370  . 

0.95 

380  . 

0.95 

390  . 

0.96 

420  . 

0.96 

430  . 

0.97 

460  . 

0.97 

470  . 

0.98 

520  . 

0.98 

530  . 

0.99 

580  . 

0.99 

590  . 

1 

PART  1039— CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  NONROAD 
COMPRESSION-IGNITION  ENGINES 


*  1 39.  The  authority  citation  for  part 
1039  continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671  q. 

Subpart  A — Overview  and  Applicability 

*  140.  Section  1039-2  is  revised  to  read 
as  follows: 


§1039.2  Who  is  responsible  for 
compliance? 

The  regulations  in  this  part  1039 
contain  provisions  that  affect  both 
manufacturersand  others.  However,  the 
requirements  of  this  part  are  generally 
addressed  to  the  manufacturer.  The  term 
“you”  generally  means  the 
manufacturer,  as  defined  in  §1039.801, 
especially  for  issues  related  to 
certification.  Note  that  for  engines  that 
become  new  after  being  placed  into 
service  (such  as  engines  converted  from 
highway  or  stationary  use),  the 
requirements  that  normally  apply  for 
manufacturers  of  freshly  manufactured 
engines  apply  to  the  importer  or  any 
other  entity  we  allow  to  obtain  a 
certificate  of  conformity. 

*  141.  Section  1039.5  is  amended  by 
revising  the  introductory  text,  adding 
paragraph  (a)(2)(iii),  and  revising 
paragraph  (e)  to  read  as  follows: 

§1039.5  Which  engines  are  excluded  from 
this  part’s  requirements? 

This  part  does  not  apply  to  certain 
non  road  engines,  as  follows: 

(a) *  *  * 

(2)*  *  * 

(iii)  Locomotive  engines  produced 
under  the  provisions  of  40  CFR 
1033.625. 

***** 

(e)  Engines  used  in  recreational 
vehicles.  Engines  certified  to  meet  the 
requirements  of  40  CFR  part  1051  are 
not  subject  to  the  provisions  of  this  part 
1039. 

*  142.  Section  1039.30  is  revised  to  read 
as  follows: 

§1039.30  Submission  of  information. 

Unless  we  specify  otherwise,  send  all 
reports  and  requests  for  approval  to  the 
Designated  Compliance  Officer  (see 
§1039.801).  See  §1039.825  for 
additional  reporting  and  recordkeeping 
provisions. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

*  143.  Section  1039.101  isamendedby 
revising  paragraph  (f)  to  read  as  follows: 

§1039.101  What  exhaust  emission 
standards  must  my  engines  meet  after  the 
2014  model  year? 

***** 

(f)  Fuel  types .  The  exhaust  emission 
standards  in  this  section  apply  for 
engines  using  the  fuel  type  on  which  the 
engines  in  the  engine  family  are 
designed  to  operate,  except  for  engines 
certified  under  §1039.615.  For  engines 
certified  under  §1039.615,  the 
standards  of  this  section  apply  to 
emissions  measured  using  the  specified 


test  fuel.  You  must  meet  the  numerical 
emission  standards  for  NMHC  in  this 
section  based  on  the  following  types  of 
hydrocarbon  emissions  for  engines 
powered  by  the  following  fuels: 

(1)  Alcohol -fueledengines:  THCE 
emissions. 

(2)  Gaseous -fueledengines: 
Nonmethane-  nonethanehydrocarbon 
emissions. 

(3)  Other  engines:  NMHC  emissions. 
***** 

*  144.  Section  1039.102  isamended  by 
revising  paragraph  (e)(3)  to  read  as 
follows: 

§1039,102  What  exhaust  emission 
standards  and  phase-in  allowances  apply 
for  my  engines  in  model  year  2014  and 
earlier? 

***** 

(e)  *  *  * 

(3)  You  may  use  NOx  +NMHC 
emission  credits  to  certify  an  engine 
family  to  the  alternate  NOx  +NMHC 
standards  in  this  paragraph  (e)(3) 
instead  of  the  otherwise  applicable 
alternate  NOx  and  NMHC  standards. 
Calculate  the  alternate  NOx  +NMHC 
standard  by  adding  0.1  g/kW-hrto  the 
numerical  value  of  the  applicable 
alternate  NOx  standard  of  paragraph 
(e)(1 )  or  (2)  of  this  section.  Engines 
certified  to  the  NOx  +  NMHC  standards 
of  this  paragraph  (e)(3)  may  not  generate 
emission  credits.  The  FEL  caps  for 
engine  families  certified  under  this 
paragraph  (e)(3)  are  the  previously 
applicable  NOx  +NMHC  standards  of  40 
CFR  89.112  (generally  the  Tier  3 
standards). 

***** 

*  145.  Section  1039.104  isamended  by 
revising  paragraph  (g)(5)  and  adding 
paragraph  (i)  to  read  as  follows: 

§1039,104  Are  there  interim  provisions 
that  apply  only  for  a  limited  time? 

***** 

(g)*  *  * 

(5)  You  may  certify  engines  under  this 
paragraph  (g)  in  any  model  year 
provided  for  in  Table  1  of  this  section 
without  regard  to  whether  or  not  the 
engine  family’s  FEL  is  at  or  below  the 
otherwise  applicable  FEL  cap.  For 
example,  a  200  kW  engine  certified  to 
the  NOx  +  NMHC  standard  of 
§1039.1 02(e)(3)  with  an  FEL  equal  to 
the  FEL  cap  of  4.0  g/kW-hrmay 
nevertheless  be  certified  under  this 
paragraph  (g). 

***** 

(i)  Lead  time  for  diagnostic  controls. 
Model  year  2017  and  earlier  engines  are 
not  subject  to  the  requirements  for 
diagnostic  controls  as  specified  in 
§1039.110. 
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*  146.  Section  1039.107  isamended  by 
revising  paragraph  (b)(2)  to  read  as 
follows: 

§1039.107  What  evaporative  emission 
standards  and  requirements  apply? 

*  *  *  *  * 

(b)  *  *  * 

(2)  Present  test  data  to  show  that 
equipment  using  your  engines  meets  the 
evaporative  emission  standards  we 
specify  in  this  section  if  you  do  not  use 
design -basedcertification  under  40  CFR 
1048.245. 

*  147.  Section  1039.110  isadded  to 
sub  part  B  to  read  as  follows: 

§1039.110  Recording  reductant  use  and 
other  diagnostic  functions. 

(a)  Engines  equipped  with  SCR 
systems  using  a  reductant  other  than  the 
engine’s  fuel  must  have  a  diagnostic 
system  that  monitors  reductant  quality 
and  tank  levels  and  alert  operators  to 
the  need  to  refill  the  reductant  tank 
before  it  is  empty,  or  to  replace  the 
reductant  if  it  does  not  meet  your 
concentration  specifications.  Unless  we 
approve  other  alerts,  use  a  warning 
lamp  or  an  audible  alarm.  You  do  not 
need  to  separately  monitor  reductant 
quality  if  your  system  uses  input  from 
an  exhaust  NOx  sensor  (or  other  sensor) 
to  alert  operators  when  reductant 
quality  is  inadequate.  However,  tank 
level  must  be  monitored  in  all  cases. 

(b)  You  may  equip  your  engine  with 
other  diagnostic  features.  If  you  do,  they 
must  be  designed  to  allow  us  to  read 
and  interpret  the  codes.  Note  that 
§1039.205  requires  you  to  provide  us 
any  information  needed  to  read,  record, 
and  interpret  all  the  information 
broadcast  by  an  engine’s  onboard 
computers  and  electronic  control  units. 

*  148.  Section  1039.120  is  amended  by 
revising  paragraph  (b)  introductory  text 
to  read  as  follows: 

§1039.120  What  emission-related  warranty 
requirements  apply  to  me? 

*  *  *  *  * 

(b)  Warranty  period.  Your  emission  - 
related  warranty  must  be  valid  for  at 
least  as  long  as  the  minimum  warranty 
periods  listed  in  this  paragraph  (b)  in 
hours  of  operation  and  years,  whichever 
comes  first.  You  may  offer  an  emission - 
related  warranty  more  generous  than  we 
require.  The  emission -related  warranty 
for  the  engine  may  not  be  shorter  than 
any  basic  mechanical  warranty  you 
provide  without  charge  for  the  engine. 
Similarly,  the  emission  -  relatedwarranty 
for  any  component  may  not  be  shorter 
than  any  warranty  you  provide  without 
charge  for  that  component.  This  means 
that  your  warranty  may  not  treat 
emission -relatedand  nonemission - 


related  defects  differently  for  any 
component.  If  an  engine  has  no  hour 
meter,  we  base  the  warranty  periods  in 
this  paragraph  (b)  only  on  the  engine’s 
age  (in  years).  The  warranty  period 
begins  when  the  engine  is  placed  into 
service.  The  minimum  warranty  periods 
are  shown  in  the  following  table: 
***** 

*  149.  Section  1039.125  isamended  by 
revising  paragraphs  (a)(2)(i),  (a)(3)(i), 
(a)(4),  (c),  (e),  and  (f)  introductory  text 
to  read  as  follows: 

§1039.125  What  maintenance  instructions 
must  I  give  to  buyers? 

***** 

(a) *  *  * 

(2)*  *  * 

(i)  For  EGR-relatedf liters  and  coolers, 
DEF  filters,  crankcase  ventilation  valves 
and  filters,  and  fuel  injector  tips 
(cleaning  only),  the  minimum  interval  is 
1,500  hours. 

***** 

(3) *  *  * 

(i)  For  EGR-relatedf ilters  and  coolers, 
DEF  filters,  crankcase  ventilation  valves 
and  filters,  and  fuel  injector  tips 
(cleaning  only),  the  minimum  interval  is 
1,500  hours. 

***** 

(4)  For  particulate  traps,  trap 
oxidizers,  and  components  related  to 
either  of  these,  scheduled  maintenance 
may  include  cleaning  or  repair  at  the 
intervals  specified  in  paragraph  (a)(2)(ii) 
or  (a)(3)(H)  of  this  section,  as  applicable. 
Scheduled  maintenance  may  include  a 
shorter  interval  for  cleaning  or  repair 
and  may  also  include  adjustment  or 
replacement,  but  only  if  we  approve  it. 
We  will  approve  your  request  if  you 
provide  the  maintenance  free  of  charge 
and  clearly  state  this  in  your 
maintenance  instructions,  and  you 
provide  us  additional  information  as 
needed  to  convince  us  that  the 
maintenance  will  occur. 
***** 

(c)  Special  maintenance.  You  may 
specify  more  frequent  maintenance  to 
address  problems  related  to  special 
situations,  such  as  atypical  engine 
operation.  You  must  clearly  state  that 
this  additional  maintenance  is 
associated  with  the  special  situation  you 
are  addressing.  You  may  also  address 
maintenance  of  low  -  useengines  (such 
as  recreational  or  stand -byengines)  by 
specifying  the  maintenance  interval  in 
terms  of  calendar  months  or  years  in 
addition  to  your  specifications  in  terms 
of  engine  operating  hours.  All  special 
maintenance  instructions  must  be 
consistent  with  good  engineering 
judgment.  We  may  disapprove  your 
maintenance  instructions  if  we 


determine  that  you  have  specified 
special  maintenance  steps  to  address 
maintenance  that  is  unlikely  to  occur  in 
use,  or  engine  operation  that  is  not 
atypical.  For  example,  this  paragraph  (c) 
does  not  allow  you  to  design  engines 
that  require  special  maintenance  for  a 
certain  type  of  expected  operation.  If  we 
determine  that  certain  maintenance 
items  do  not  qualify  as  special 
maintenance  under  this  paragraph  (c), 
you  may  identify  this  as  recommended 
additional  maintenance  under 
paragraph  (b)  of  this  section. 
***** 

(e)  Maintenance  that  is  not  emission - 
related.  For  maintenance  unrelated  to 
emission  controls,  you  may  schedule 
any  amount  of  inspection  or 
maintenance.  You  may  also  take  these 
inspection  or  maintenance  steps  during 
service  accumulation  on  your  emission  - 
data  engines,  as  long  as  they  are 
reasonable  and  technologically 
necessary.  This  might  include  adding 
engine  oil,  changing  air,  fuel,  or  oil 
filters,  servicing  engine- cool ingsystems 
or  fuel  -  waterseparator  cartridges  or 
elements,  and  adjusting  idle  speed, 
governor,  engine  bolt  torque,  valve  las h, 
or  injector  lash.  You  may  not  perform 
this  nonemission -reiatedmaintenance 
on  emission  -dataengines  more  often 
than  the  least  frequent  intervals  that  you 
recommend  to  the  ultimate  purchaser. 

(f)  Source  of  parts  and  repairs.  State 
clearly  in  your  written  maintenance 
instructions  that  a  repair  shop  or  person 
of  the  owner’s  choosing  may  maintain, 
replace,  or  repair  emission -control 
devicesand  systems.  Your  instructions 
may  not  require  components  or  service 
identified  by  brand,  trade,  or  corporate 
name.  Also,  do  not  directly  or  indirectly 
condition  your  warranty  on  a 
requirement  that  the  engine  be  serviced 
by  your  franchised  dealers  or  any  other 
service  establishments  with  which  you 
have  a  commercial  relationship.  You 
may  disregard  the  requirements  in  this 
paragraph  (f)  if  you  do  one  of  two 
things: 

***** 

*  150.  Section  1039.130  isamended  by 
adding  paragraph  (b)(4)  and  revising 
paragraph  (b)(5)  to  read  as  follows: 

§1039.130  What  installation  instructions 
must  I  give  to  equipment  manufacturers? 

***** 

(b)  *  *  * 

(4)  Describe  any  necessary  steps  for 
installing  the  diagnostic  system 
described  in  §1039.110. 

(5)  Describe  how  your  certification  is 
limited  for  any  type  of  application.  For 
example,  if  your  engines  are  certified 
only  for  constant -speedoperation,  tell 
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equipment  manufacturers  not  to  install 
the  engines  in  variable-speed 
applications. 

***** 

*  151.  Section  1039.135  is  amended  by 
revising  paragraphs  (b),  (c)(2),  and  (d)  to 
read  as  follows: 

§1039.135  How  must  I  label  and  identify 
the  engines  I  produce? 

***** 

(b)  At  the  time  of  manufacture,  affix 
a  permanent  and  legible  label 
identifying  each  engine.  The  label  must 
meet  the  requirements  of  40  CFR 
1068.45. 

(c)  *  *  * 

(2)  Include  your  full  corporate  name 
and  trademark.  You  may  identify 
another  company  and  use  its  trademark 
instead  of  yours  if  you  comply  with  the 
branding  provisions  of  40  CFR  1068.45. 

*  *  *  *  * 

(d)  You  may  add  information  to  the 
emission  control  information  label  as 
follows: 

(1 )  You  may  identify  other  emission 
standards  that  the  engine  meets  or  does 
not  meet  (such  as  international 
standards),  as  long  as  this  does  not 
cause  you  to  omit  any  of  the  information 
described  in  paragraphs  (c)(5)  through 
(10)  of  this  section.  You  may  add  the 
information  about  the  other  emission 
standards  to  the  statement  we  specify, 
or  you  may  include  it  in  a  separate 
statement. 

(2)  You  may  add  other  information  to 
ensure  that  the  engine  will  be  properly 
maintained  and  used. 

(3)  You  may  add  appropriate  features 
to  prevent  counterfeit  labels.  For 
example,  you  may  include  the  engine’s 
unique  identification  number  on  the 
label. 

*  *  *  *  * 

Subpart  C — Certifying  Engine  Families 

*  152.  Section  1039.201  isamendedby 
revising  paragraphs  (a)  and  (g)  to  read  as 
follows: 

§1039.201  What  are  the  general 
requirements  for  obtaining  a  certificate  of 
conformity? 

(a)  You  must  send  us  a  separate 
application  for  a  certificate  of 
conformity  for  each  engine  family.  A 
certificate  of  conformity  is  valid  for  new 
production  from  the  indicated  effective 
date  until  the  end  of  the  model  year  for 
which  it  is  issued,  which  may  not 
extend  beyond  December  31  of  that 
year.  No  new  certificate  will  be  issued 
after  December  31  of  the  model  year. 

You  may  amend  your  application  for 
certification  after  the  end  of  the  model 
year  in  certain  circumstances  as 


described  in  §§1039.220  and  1039.225. 
You  must  renew  your  certification 
annually  for  any  engines  you  continue 
to  produce. 

*  *  *  *  * 

(g)  We  may  require  you  to  deliver 
your  test  engines  to  a  facility  we 
designate  for  our  testing  (see 
§1 039.235(c)).  Alternatively,  you  may 
choose  to  deliver  another  engine  that  is 
identical  in  all  material  respects  to  the 
test  engine,  or  another  engine  that  we 
determine  can  appropriately  serve  as  an 
emission -dataengine  for  the  engine 
family. 

***** 

*  153.  Section  1039.205  is  amended  by 
revising  paragraph  (r)(1)and  adding 
paragraph  (bb)  to  read  as  follows: 

§1039.205  What  must  I  include  in  my 
application? 

***** 

(r)*  *  * 

(1)  Report  all  valid  test  results 
involving  measurement  of  pollutants  for 
which  emission  standards  apply.  Also 
indicate  whether  there  are  test  results 
from  invalid  tests  or  from  any  other  tests 
of  the  emission -dataengine,  whether  or 
not  they  were  conducted  according  to 
the  test  procedures  of  subpart  F  of  this 
part.  We  may  require  you  to  report  these 
additional  test  results.  We  may  ask  you 
to  send  other  information  to  confirm 
that  your  tests  were  valid  under  the 
requirements  of  this  part  and  40  CFR 
part  1065. 

***** 

(bb)  For  imported  engines  or 
equipment,  identify  the  following: 

(1)  Describe  your  normal  practice  for 
importing  engines.  For  example,  this 
may  include  identifying  the  names  and 
addresses  of  any  agents  you  have 
authorized  to  import  your  engines. 

(2)  For  engines  below  560  kW, 
identify  a  test  facility  in  the  United 
States  where  you  can  test  your  engines 
if  we  select  them  for  testing  under  a 
selective  enforcement  audit,  as  specified 
in  40  CFR  part  1068,  subpart  E. 

*  154.  Section  1039.220  is  amended  by 
revising  the  section  heading  as  to  read 
as  follows: 

§1039.220  How  do  I  amend  my 
maintenance  Instructions? 

***** 

*  155.  Section  1039.225  isamended  by 
adding  paragraphs  (b)(4)  and  (g)  to  read 
as  follows: 

§1039.225  How  do  I  amend  my  application 
for  certification? 

***** 

(b)*  *  * 


(4)  Include  any  other  information 
needed  to  make  your  application  correct 
and  complete. 

***** 

(g)  You  may  produce  engines  as 
described  in  your  amended  application 
for  certification  and  consider  those 
engines  to  be  in  a  certified  configuration 
if  we  approve  a  new  or  modified  engine 
configuration  during  the  model  year 
under  paragraph  (d)  of  this  section. 
Similarly,  you  may  modify  in-use 
engines  as  described  in  your  amended 
application  for  certification  and 
consider  those  engines  to  be  in  a 
certified  configuration  if  we  approve  a 
new  or  modified  engine  configuration  at 
any  time  under  paragraph  (d)  of  this 
section.  Modifying  a  new  or  in-use 
engine  to  be  in  a  certified  configuration 
does  not  violate  the  tampering 
prohibition  of  40  CFR  1068.101(b)(1),  as 
long  as  this  does  not  involve  changing 
to  a  certified  configuration  with  a  higher 
family  emission  limit. 

*  156.  Section  1039.230  isamended  by 
revising  paragraph  (b)(1 )  to  read  as 
follows: 

§1039.230  How  do  I  select  engine 
families? 

***** 

(b)*  *  * 

(1)  The  combustion  cycle  and  fuel. 
However,  you  do  not  need  to  separate 
dual-fueland  flexible- fuelengines  into 
separate  engine  families. 

***** 

*  157.  Section  1039.235  isamended  by 
revising  paragraphs  (a),  (b),  (c) 
introductory  text,  (c)(4),  and  (d)(1)  to 
read  as  follows: 

§1039.235  What  testing  requirements 
apply  for  certification? 

***** 

(a)  Select  an  emission -dataengine 
from  each  engine  family  for  testing. 
Select  the  engine  configuration  with  the 
highest  volume  of  fuel  injected  per 
cylinder  per  combustion  cycle  at  the 
point  of  maximum  torque — unless  good 
engineering  judgment  indicates  that  a 
different  engine  configuration  is  more 
likely  to  exceed  (or  have  emissions 
nearer  to)  an  applicable  emission 
standard  or  FEL.  If  two  or  more  engines 
have  the  same  fueling  rate  at  maximum 
torque,  select  the  one  with  the  highest 
fueling  rate  at  rated  speed.  In  making 
this  selection,  consider  all  factors 
expected  to  affect  emission -control 
performance  and  compliance  with  the 
standards,  including  emission  levels  of 
all  exhaust  constituents,  especially  NOx 
and  PM. 

(b)  Test  your  emission  -dataengines 
using  the  procedures  and  equipment 
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specified  in  subpart  F  of  this  pari  in  the 
case  of  dual-fueiengines,  measure 
emissions  when  operating  with  each 
type  of  fuel  for  which  you  intend  to 
certify  the  engine,  in  the  case  of  flexible- 
fuel  engines,  measure  emissions  when 
operating  with  the  fuel  mixture  that  best 
represents  in-useoperation  or  is  most 
likely  to  have  the  highest  NOx 
emissions  (or  NOx+NMHC  emissions  for 
engines  subject  to  NOx+NMHC 
standards),  though  you  may  ask  us 
instead  to  perform  tests  with  both  fuels 
separately  if  you  can  show  that 
intermediate  mixtures  are  not  likely  to 
occur  in  use. 

(c)  We  may  perform  confirmatory 
testing  by  measuring  emissions  from 
any  of  your  emission -dataengines  or 
other  engines  from  the  engine  family,  as 
follows: 

*  *  *  *  * 

(4)  Before  we  test  one  of  your  engines, 
we  may  calibrate  it  within  normal 
production  tolerances  for  anything  we 
do  not  consider  an  adjustable  parameter. 
For  example,  this  would  apply  for  an 
engine  parameter  that  is  subject  to 
production  variability  because  it  is 
adjustable  during  production,  but  is  not 
considered  an  adjustable  parameter  (as 
defined  in  §1039.801)  because  it  is 
permanently  sealed.  For  parameters  that 
relate  to  a  level  of  performance  that  is 
itself  subject  to  a  specified  range  (such 
as  maximum  power  output),  we  will 
generally  perform  any  calibration  under 
this  paragraph  (c)(4)  in  a  way  that  keeps 
performance  within  the  specified  range. 

(d) *  *  * 

(1 )  The  engine  family  from  the 
previous  model  year  differs  from  the 
current  engine  family  only  with  respect 
to  model  year,  items  identified  in 
§  1039.225(a),  or  other  characteristics 
unrelated  to  emissions.  We  may  waive 
this  criterion  for  differences  we 
determine  not  to  be  relevant. 

*  *  *  *  * 

*  158.  Section  1039.240  is  amended  by 
revising  paragraphs  (c)  and  (d)  and 
removing  paragraph  (e). 

The  revisions  read  as  follows: 

§1039.240  How  do  I  demonstrate  that  my 
engine  family  complies  with  exhaust 
emission  standards? 

*  *  *  *  * 

(c)  To  compare  emission  levels  from 
the  emission -dataengine  with  the 
applicableemission  standards,  apply 
deterioration  factors  to  the  measured 
emission  levels  for  each  pollutant. 
Section  1039.245  specifies  how  to  test 
your  engine  to  develop  deterioration 
factors  that  represent  the  deterioration 
expected  in  emissions  over  your 
engines’  full  useful  life.  Your 


deterioration  factors  must  take  into 
account  any  available  data  from  in-use 
testing  with  similar  engines.  Small - 
volume  engine  manufacturers  may  use 
assigned  deterioration  factors  that  we 
establish.  Apply  deterioration  factors  as 
fol  lows: 

(1 )  Additive  deterioration  factor  for 
exhaust  emissions.  Except  as  specified 
in  paragraph  (c)(2)  of  this  section,  use 
an  additive  deterioration  factor  for 
exhaust  emissions.  An  additive 
deterioration  factor  is  the  difference 
between  exhaust  emissions  at  the  end  of 
the  useful  life  and  exhaust  emissions  at 
the  low-hourtest  point.  In  these  cases, 
adjust  the  official  emission  results  for 
each  tested  engine  at  the  selected  test 
point  by  adding  the  factor  to  the 
measured  emissions.  If  the  factor  is  less 
than  zero,  use  zero.  Additive 
deterioration  factors  must  be  specified 
to  one  more  decimal  place  than  the 
appl  icabie  standard. 

(2)  Multiplicative  deterioration  factor 
for  exhaust  emissions.  Use  a 
multiplicative  deterioration  factor  if 
good  engineering  judgment  calls  for  the 
deterioration  factor  for  a  pollutant  to  be 
the  ratio  of  exhaust  emissions  at  the  end 
of  the  useful  life  to  exhaust  emissions  at 
the  low-hourtest  point.  For  example,  if 
you  use  aftertreatment  technology  that 
controls  emissions  of  a  pollutant 
proportionally  to  engine- outemissions, 
it  is  often  appropriate  to  use  a 
multiplicative  deterioration  factor. 
Adjust  the  official  emission  results  for 
each  tested  engine  at  the  selected  test 
point  by  multiplying  the  measured 
emissions  by  the  deterioration  factor.  If 
the  factor  is  less  than  one,  use  one.  A 
multiplicative  deterioration  factor  may 
not  be  appropriate  in  cases  where 
testing  variability  is  significantly  greater 
than  engine-to-engina/ariability. 
Multiplicative  deterioration  factors  must 
be  specified  to  one  more  significant 
figure  than  the  applicable  standard. 

(3)  Sawtooth  and  other  nonlinear 
deterioration  patterns.  The  deterioration 
factors  described  in  paragraphs  (c)(1) 
and  (2)  of  this  section  assume  that  the 
highest  useful  life  emissions  occur 
either  at  the  end  of  useful  life  or  at  the 
low-hourtest  point.  The  provisions  of 
this  paragraph  (c)(3)  apply  where  good 
engineering  judgment  indicates  that  the 
highest  emissions  over  the  useful  life 
will  occur  between  these  two  points. 

For  example,  emissions  may  increase 
with  service  accumulation  until  a 
certain  maintenance  step  is  performed, 
then  return  to  the  low-houremission 
levels  and  begin  increasing  again.  Base 
deterioration  factors  for  engines  with 
such  emission  patternson  the  difference 
between  (or  ratio  of)  the  point  at  which 
the  highest  emissions  occur  and  the 


low-hourtest  point.  Note  that  this 
applies  for  maintenance- related 
deterioration  only  where  we  allow  such 
critical  emission -relatedmaintenance. 

(4)  Deterioration  factor  for  smoke. 
Deterioration  factors  for  smoke  are 
alwaysadditive,  as  described  in 
paragraph  (c)(1 )  of  this  section. 

(5)  Deterioration  factor  for  crankcase 
emissions.  If  your  engine  vents 
crankcase  emissions  to  the  exhaust  or  to 
the  atmosphere,  you  must  account  for 
crankcase  emission  deterioration,  using 
good  engineering  judgment.  You  may 
use  separate  deterioration  factors  for 
crankcase  emissions  of  each  pollutant 
(either  multiplicative  or  additive)  or 
include  the  effects  in  combined 
deterioration  factors  that  include 
exhaust  and  crankcase  emissions 
together  for  each  pollutant. 

(6)  Dual-fueland  flexible-fuelengines. 
In  the  case  of  dual-fueland  flexible-fuel 
engines,  apply  deterioration  factors 
separately  for  each  fuel  type.  You  may 
accumulate  service  hours  on  a  single 
emission -dataengine  using  the  type  of 
fuel  or  the  fuel  mixture  expected  to  have 
the  highest  combustion  and  exhaust 
temperatures;  you  may  ask  us  to 
approve  a  different  fuel  mixture  if  you 
demonstrate  that  a  different  criterion  is 
more  appropriate. 

(d)  Determine  the  official  emission 
result  for  each  pollutant  to  at  least  one 
more  decimal  place  than  the  applicable 
standard.  Apply  the  deterioration  factor 
to  the  official  emission  result,  as 
described  in  paragraph  (c)  of  this 
section,  then  round  the  adjusted  figure 
to  the  same  number  of  decimal  places  as 
the  emission  standard.  Compare  the 
rounded  emission  levels  to  the  emission 
standard  for  each  emission -dataengine. 
in  the  case  of  NOx^NMHC  standards, 
apply  the  deterioration  factor  to  each 
pollutant  and  then  add  the  results 
before  rounding. 

*  159.  Section  1039.250  is  amended  by 
revising  paragraphs  (b)(3)(iv)  and  (c)  to 
read  as  follows: 

§1039.250  What  records  must  I  keep  and 
what  reports  must  I  send  to  EPA? 

***** 

(b) *  *  * 

(3)*  *  * 

(iv)  All  your  emission  tests,  including 
the  date  and  purpose  of  each  test  and 
documentation  of  test  parameters  as 
specified  in  part  40  CFR  part  1065. 

***** 

(c)  Keep  required  data  from  emission 
tests  and  all  other  information  specified 
in  this  section  for  eight  years  after  we 
issue  your  certificate.  If  you  use  the 
same  emission  data  or  other  information 
for  a  later  model  year,  the  eight -year 
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period  restarts  with  each  year  that  you 
continue  to  rely  on  the  information. 

*  *  *  *  * 

*  160.  Section  1039.255  is  amended  by 
revising  paragraphs  (c)(2)  and  (4),  (d), 
and  (e)  to  read  as  follows: 

§1039,255  What  decisions  may  EPA  make 
regarding  my  certificate  of  conformity? 

*  *  *  *  * 

(c) 

(2)  Submit  false  or  incomplete 
information  (paragraph  (e)  of  this 
section  applies  if  this  is  fraudulent). 

This  includes  doing  anything  after 
submission  of  your  application  to 
render  any  of  the  submitted  information 
false  or  incomplete. 

*  *  *  *  * 

(4)  Deny  us  from  completing 
authorized  activities  (see  40  CFR 
1068.20).  This  includes  a  failure  to 
provide  reasonable  assistance. 

*  *  *  *  * 

(d)  We  may  void  the  certificate  of 
conformity  for  an  engine  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  as  required  under  this 
part  or  the  Act.  Note  that  these  are  also 
violations  of  40  CFR  1068.101(a)(2). 

(e)  We  may  void  your  certificate  if  we 
find  that  you  intentionally  submitted 
false  or  incomplete  information.  This 
includes  rendering  submitted 
information  false  or  incomplete  after 
submission. 

*  *  *  *  * 

Subpart  F — Test  Procedures 

*  161.  Section  1039.501  isamendedby 
revising  paragraphs  (a),  (e),  (f),  and  (g) 
and  adding  paragraph  (h)  to  read  as 
follows: 

§1039,501  How  do  I  run  a  valid  emission 
test? 

(a)  Use  the  equipment  and  procedures 
for  compression  -  ignitionengines  in  40 
CFR  part  1065  to  determine  whether 
engines  meet  the  duty-cycleemission 
standards  in  subpart  B  of  this  part. 
Measure  the  emissions  of  all  the  exhaust 
constituents  subject  to  emission 
standards  as  specified  in  40  CFR  part 
1065.  Measure  C02,  N20,  and  CH4  as 
described  in  §1039.235.  Use  the 
applicable  duty  cycles  specified  in 
§§1039.505  and  1039.510. 

*  *  *  *  * 

(e)  The  following  provisions  apply  for 
engines  using  aftertreatment  technology 
with  infrequent  regeneration  events  that 
may  occur  during  testing: 

(1)  Adjust  measured  emissions  to 
account  for  aftertreatment  technology 
with  infrequent  regeneration  as 
described  in  §1039.525. 


(2)  if  your  engine  family  includes 
engines  with  one  or  more  emergency 
AECDs  approved  under  §1 039.1 1 5(g)(4) 
or  (5),  do  not  consider  additional 
regenerations  resulting  from  those 
AECDs  when  developing  adjustments  to 
measured  values  under  this  paragraph 

(e). 

(3)  I  nval  idate  a  smoke  test  if  active 
regeneration  starts  to  occur  during  the 
test. 

(f)  You  may  disable  any  AECDs  that 
have  been  approved  solely  for 
emergency  equipment  applications 
under  §1039.1 15(g)(4).  Note  that  the 
emission  standards  do  not  apply  when 
any  of  these  AECDs  are  active. 

(g)  You  may  use  special  or  alternate 
procedures  to  the  extent  we  allow  them 
under  40  CFR  1065.10. 

(h)  This  subpart  is  addressed  to  you 
as  a  manufacturer,  but  it  applies  equally 
to  anyone  who  does  testing  for  you,  and 
to  us  when  we  perform  testing  to 
determine  if  your  engines  meet  emission 
standards. 

*  162.  Section  1039.505  is  amended  by 
revising  paragraph  (b)(2)  to  read  as 

fol  lows: 

§1039,505  How  do  I  test  engines  using 
steady-state  duty  cycles,  including  ramped- 
modal  testing? 

***** 

(b)  *  * 

(2)  Use  the  6-modeduty  cycle  or  the 
corresponding  ramped -modalcycle 
described  in  paragraph  (b)  of  Appendix 
II  of  this  part  for  variable-speedengines 
below  19  kW.  You  may  instead  use  the 
8-modeduty  cycle  or  the  corresponding 
ramped -modalcycle  described  in 
paragraph  (c)  of  Appendix  II  of  this  part 
if  some  engines  from  your  engine  family 
will  be  used  in  applications  that  do  not 
involve  governing  to  maintain  engine 
operation  around  rated  speed. 
***** 

*  163.  Section  1039.515  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1 039,51 5  What  are  the  test  procedures 
related  to  not-to-exceed  standards? 

(a)  General  provisions .  The  provisions 
in  40  CFR  86. 1370  apply  for 
determining  whether  an  engine  meets 
the  not-to-exceecfemission  standards  in 
§1039. 101(e),  except  as  noted  in  this 
section.  Interpret  references  to  vehicles 
and  vehicle  operation  to  mean 
equipment  and  equipment  operation. 
***** 

*  164.  Section  1039.525  is  revised  to 
read  as  follows: 


§1039.525  How  do  I  adjust  emission  levels 
to  account  for  infrequently  regenerating 
aftertreatment  devices? 

For  engines  using  aftertreatment 
technology  with  infrequent  regeneration 
events  that  may  occur  during  testing, 
take  one  of  the  following  approaches  to 
account  for  the  emission  impact  of 
regeneration: 

(a)  You  may  use  the  calculation 
methodology  described  in  40  CFR 
1065.680  to  adjust  measured  emission 
results.  Do  this  by  developing  an 
upward  adjustment  factor  and  a 
downward  adjustment  factor  for  each 
pollutant  based  on  measured  emission 
data  and  observed  regeneration 
frequency  as  follows: 

(1)  Adjustment  factors  should 
generally  apply  to  an  entire  engine 
family,  but  you  may  develop  separate 
adjustment  factors  for  different 
configurations  within  an  engine  family. 
Use  the  adjustment  factors  from  this 
section  for  all  testing  for  the  engine 
family. 

(2)  You  may  use  carryover  or  carry - 
across  data  to  establish  adjustment 
factors  for  an  engine  family  as  described 
in  §1039.235,  consistent  with  good 
engineering  judgment. 

(3)  For  engines  that  are  required  to 
certify  to  both  transient  and  steady-state 
duty  cycles,  calculate  a  separate 
adjustment  factor  for  steady-stateand 
transient  operation. 

(b)  You  may  ask  us  to  approve  an 
alternate  methodology  to  account  for 
regeneration  events.  We  will  generally 
limit  approval  to  cases  where  your 
engines  use  aftertreatment  technology 
with  extremely  infrequent  regeneration 
and  you  are  unable  to  apply  the 
provisions  of  this  section. 

(c)  You  may  choose  to  make  no 
adjustments  to  measured  emission 
results  if  you  determine  that 
regeneration  does  not  significantly  affect 
emission  levels  for  an  engine  family  (or 
configuration)  or  if  it  is  not  practical  to 
identify  when  regeneration  occurs.  If 
you  choose  not  to  make  adjustments 
under  paragraph  (a)  or  (b)  of  this 
section,  your  engines  must  meet 
emission  standards  for  all  testing, 
without  regard  to  regeneration. 

Subpart  G — Special  Compliance 
Provisions 

*  165.  Section  1039.601  is  revised  to 
read  as  follows: 

§1039,601  What  compliance  provisions 
apply? 

(a)  Engine  and  equipment 
manufacturers,  as  well  as  owners, 
operators,  and  rebui  I ders  of  engines 
subject  to  the  requirements  of  this  part, 
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and  all  other  persons,  must  observe  the 
provisions  of  this  part,  the  requirements 
and  prohibitions  in  40  CFR  part  1068, 
and  the  provisions  of  the  Act. 

(b)  Subpart  C  of  this  part  describes 
how  to  test  and  certify  dual-fueiand 
flexible-fueiengines.  Some  multi  -fuel 
engines  may  not  fit  either  of  those 
defined  terms.  For  such  engines,  we  will 
determine  whether  it  is  most 
appropriate  to  treat  them  as  single- fuel 
engines,  dual -fuelengines,  or  flexible- 
fuel  engines  based  on  the  range  of 
possible  and  expected  fuel  mixtures.  For 
example,  an  engine  might  burn  natural 
gas  but  initiate  combustion  with  a  pilot 
injection  of  diesel  fuel,  if  the  engine  is 
designed  to  operate  with  a  single  fueling 
algorithm  (/.e.,  fueling  rates  are  fixed  at 
a  given  engine  speed  and  load 
condition),  we  would  generally  treat  it 
asasingle-fuelengine,  in  this  context, 
the  combination  of  diesel  fuel  and 
natural  gas  would  be  its  own  fuel  type. 

If  the  engine  is  designed  to  also  operate 
on  diesel  fuel  alone,  we  would  generally 
treat  it  as  a  dual  -fuelengine.  If  the 
engine  is  designed  to  operate  on  varying 
mixtures  of  the  two  fuels,  we  would 
generally  treat  it  as  a  flexible- fuel 
engine.  To  the  extent  that  requirements 
vary  for  the  different  fuels  or  fuel 
mixtures,  we  may  apply  the  more 
stringent  requirements. 

*  166.  Section  1039.605  is  amended  by 
revising  paragraphs  (b),  (d)(5),  and  (d)(8) 
to  read  as  follows: 

§1039.605  What  provisions  apply  to 
engines  certified  under  the  motor-vehicle 
program? 

*  *  *  *  * 

(b)  Equipment -manufacturer 
provisions .  if  you  are  not  an  engine 
manufacturer,  you  may  install  motor - 
vehi  cle  engines  certified  for  the 
appropriate  model  year  under  40  CFR 
part  86  in  non  road  equipment  as  long  as 
you  meet  all  the  requirements  and 
conditions  specified  in  paragraph  (d)of 
this  section.  You  must  also  add  the  fuel  - 
inlet  label  we  specify  in  §1039.135(e). 
if  you  modify  the  motor- vehicleengine 
in  any  of  the  ways  described  in 
paragraph  (d)(2)  of  this  section,  we  will 
consider  you  a  manufacturer  of  a  new 
nonroad  engine.  Such  engine 
modifications  prevent  you  from  using 
the  provisions  of  this  section. 
***** 

(d)*  *  * 

(5)  You  must  add  a  permanent 
supplemental  label  to  the  engine  in  a 
position  where  it  will  remain  clearly 
visible  after  installation  in  the 
equipment,  in  the  supplemental  label, 
do  the  following: 


(i)  Include  the  heading:  “NONROAD 
ENGINE  EMISSION  CONTROL 
INFORMATION55. 

(ii)  Include  your  full  corporate  name 
and  trademark.  You  may  identify 
another  company  and  use  its  trademark 
instead  of  yours  if  you  comply  with  the 
branding  provisions  of  40  CFR  1068.45. 

(iii)  State:  “THIS  ENGINE  WAS 
ADAPTED  FOR  NONROAD  USE 
WITHOUT  AFFECTING  ITS  EMISSION 
CONTROLS.  THE  EMISSION- 
CONTROL  SYSTEM  DEPENDS  ON  THE 
USE  OF  FUEL  MEETING 
SPECIFICATIONS  THAT  APPLY  FOR 
MOTOR-VEHICLE  APPLICATIONS. 
OPERATING  THE  ENGINE  ON  OTHER 
FUELS  MAY  BE  A  VIOLATION  OF 
FEDERAL  LAW.55 

(iv)  State  the  date  you  finished 
modifying  the  engine  (month  and  year), 
if  applicable. 

***** 

(8)  Send  the  Designated  Compliance 
Officer  written  notification  describing 
your  plans  before  using  the  provisions 
of  this  section.  In  addition,  by  February 
28  of  each  calendar  year  (or  less  often 
if  we  tell  you),  send  the  Designated 
Compliance  Oficer  a  signed  letter  with 
all  the  following  information: 

(i)  Identify  your  full  corporate  name, 
address,  and  telephone  number. 

(ii)  List  the  engine  or  equipment 
models  for  which  you  used  this 
exemption  in  the  previous  year  and 
describe  your  basis  for  meeting  the  sales 
restrictions  of  paragraph  (d)(3)  of  this 
section. 

(iii)  State:  “We  prepared  each  listed 
[engine  or  equipment]  model  for 
nonroad  application  without  making 
any  changes  that  could  increase  its 
certified  emission  levels,  as  described  in 
40  CFR  1039. 605. 55 
***** 

*  167.  Section  1039.610  is  amended  by 
revising  paragraphs  (d)(5)(ii)and  (d)(7) 
to  read  as  follows: 

§1 039.61 0  What  provisions  apply  to 
vehicles  certified  under  the  motor-vehicle 
program? 

***** 

(d)  *  *  * 

(5)*  *  * 

(ii)  Include  your  full  corporate  name 
and  trademark.  You  may  identify 
another  company  and  use  its  trademark 
instead  of  yours  if  you  comply  with  the 
branding  provisions  of  40  CFR  1068.45. 
***** 

(7)  Send  the  Designated  Compliance 
Officer  written  notification  describing 
your  plans  before  using  the  provisions 
of  this  section.  In  addition,  by  February 
28  of  each  calendar  year  (or  less  often 
if  we  tell  you),  send  the  Designated 


Compliance  Officer  a  signed  letter  with 
all  the  following  information: 

(i)  Identify  your  full  corporate  name, 
address,  and  telephone  number. 

(ii)  List  the  equipment  models  for 
which  you  used  this  exemption  in  the 
previous  year  and  describe  your  basis 
for  meeting  the  sales  restrictions  of 
paragraph  (d)(3)  of  this  section. 

(iii)  State:  “We  prepared  each  listed 
engine  or  equipment  model  for  non  road 
application  without  making  any  changes 
that  could  increase  its  certified  emission 
levels,  as  described  in  40  CFR 
1039.610. 55 

***** 

§§1039.640  and  1039.660  [Removed] 

*  168.  Sections  1039.640  and  1039.660 
are  removed. 

*  169.  A  new  §1039.699  is  added  to 
subpart  G  to  read  as  follows: 

§1039.699  Emission  standards  and 
certification  requirements  for  auxiliary 
power  units  for  highway  tractors. 

(a)  This  section  describes  emission 
standardsand  certification  requirements 
for  auxiliary  power  units  (APU) 
installed  on  highway  tractors  subject  to 
standards  under  40  CFR  1037.106 
starting  in  model  year  2024. 

(b)  You  may  apply  for  a  certificate  of 
conformity  under  this  section  if  you 
manufacture  APUs,  or  if  you  install 
emission  control  hardware  to  meet  the 
standard  in  this  section. 

(c)  Exhaust  emissions  may  not  exceed 
a  PM  standard  of  0.02  g/kW-hrwhen 
tested  using  the  steady -statetest 
procedures  described  in  sub  part  F  of 
this  part  for  the  duty  cycles  specified  in 
§1 039.505(b)(1).  Your  APUs  must  meet 
the  exhaust  emission  standards  of  this 
section  over  the  engine’s  useful  life  as 
specified  in  §1039.1 01(g).  These 
emission  standards  also  apply  for 
testing  with  production  and  in-use 
APUs. 

(d)  The  APU  is  deemed  to  have  a 
valid  certificate  of  conformity  under  this 
section  if  the  engine  manufacturer 
certifies  the  engine  under  40  CFR  part 
1039  with  a  family  emission  limit  of 
0.02  g/kW-hror  less. 

(e)  The  APU  may  draw  power  from 
the  installed  engine  to  regenerate  a 
particulate  filter,  but  you  must  not  make 
any  other  changes  to  the  certified  engine 
that  could  reasonably  be  expected  to 
increase  its  emissions  of  any  pollutant. 

(f)  Sections  1039.115,  1039.120, 
1039.125,  and  1039.130  apply  for  APUs 
as  written.  You  must  exercise  due 
diligence  in  ensuring  that  your  system 
will  not  adversely  affect  safety  or 
otherwise  violate  the  prohibition  of 
§1039.1 15(f). 
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(g)  All  your  APUs  are  considered  to  be 
part  of  a  single  emission  family; 
however,  you  may  subdivide  your  APUs 
into  multiple  emission  families  if  you 
show  the  expected  emission 
characteristics  are  different  during  the 
useful  life. 

(h)  Testing  requirements  apply  for 
certification  as  follows: 

(1)  Select  an  emission -dataAPU 
representing  a  worst -casecond  it  ion  for 
PM  emissions.  Measure  emissions  from 
the  test  engine  with  the  APU  installed 
according  to  your  specifications. 

(2)  We  may  require  you  to  provide  an 
engineering  analysis  showing  that  the 
performance  of  your  emission  controls 
will  not  deteriorate  during  the  useful 
life  with  proper  maintenance.  If  we 
determine  that  your  emission  controls 
are  likely  to  deteriorate  during  the 
useful  life,  we  may  require  you  to 
develop  and  apply  deterioration  factors 
consistent  with  good  engineering 
judgment. 

(3)  Collect  emission  data  and  round  to 
the  nearest  0.01  g/kW-hrfor  comparing 
to  the  standard.  Calculate  full  -  life 
emissions  as  described  in  §1039.240(d) 
if  you  need  to  apply  a  deterioration 
factor. 

(4)  You  may  ask  to  use  emission  data 
from  a  previous  production  period 
instead  of  doing  new  tests  as  described 
in  §1039.235(d). 

(5)  Additional  testing  provisions 
apply  as  described  in  §1 039.235(c),  (e), 
and  (f). 

(i)  Your  APU  certificate  is  valid  for 
any  engine  certified  under  this  part 
1039,  as  long  as  the  engine  has  a 
maximum  engine  power  no  more  than 
10  percent  greater  than  the  maximum 
engine  power  of  the  engine  used  for 
certification  testing  under  this  section. 

(j)  The  following  provisions  apply  for 
determining  whether  your  APU 
complies  with  the  requirements  of  this 
section: 

(1 )  For  purposes  of  certification,  your 
emission  family  is  considered  in 
compliance  with  the  emission  standards 
of  this  section  if  all  emission -dataAPUs 
representing  that  family  have  test  results 
showing  compliance  with  the  standards. 

(2)  Your  engine  family  is  deemed  not 
to  comply  if  any  emission -dataAPU 
representing  that  family  for  certification 
has  test  results  showing  a  full -life 
emission  level  above  the  PM  standard. 

(k)  At  the  time  of  manufacture,  affix 
a  permanent  and  legible  label 
identifying  each  APU.  This  applies  even 
if  the  engine  manufacturer  certifies  a 
compliant  engine  as  described  in 
paragraph  (d)  of  this  section.  The  label 
must  meet  the  specifications  described 
in  40  CFR  1068.45(a).  The  label  must — 


(1)  Include  the  heading  “EMISSION 
CONTROL  INFORMATION”. 

(2)  include  your  full  corporate  name 
and  trademark. 

(3)  State:  “THIS  APU  ENGINE 
COMPLIES  WITH  40  CFR  1039.699.” 

(l)  [Reserved] 

(m)  See  §§1039.201,  1039.210, 
1039.220,  1039.225,  1039.250,  and 
1039.255  for  general  requirements 
related  to  obtaining  a  certificate  of 
conformity.  A  certificate  issued  under 
this  section  may  apply  for  a  production 
period  lasting  up  to  five  years,  include 
the  following  information  in  your 
application  for  certification,  unless  we 
ask  you  to  include  less  information: 

(1)  Describe  the  emission  family’s 
specifications  and  other  basic 
parameters  of  the  APU’s  design  and 
emission  controls.  List  each 
distinguishable  configuration  in  the 
emission  family.  For  each  APU 
configuration,  list  the  maximum  engine 
power  for  which  the  APU  is  designed  to 
operate. 

(2)  Explain  how  the  emission  control 
system  operates.  Identify  the  part 
number  of  each  component  you 
describe. 

(3)  Describe  the  engines  you  selected 
for  testing  and  the  reasons  for  selecting 
them. 

(4)  Describe  the  test  equipment  and 
procedures  that  you  used.  Also  describe 
any  special  or  alternate  test  procedures 
you  used. 

(5)  Describe  how  you  operated  the 
emission -dataAPU  before  testing, 
including  any  operation  to  break  in  the 
APU  or  otherwise  stabilize  emission 
levels.  Describe  any  scheduled 
maintenance  you  did. 

(6)  List  the  specifications  of  the  test 
fuel  to  show  that  it  falls  within  the 
required  ranges  we  specify  in  40  CFR 
part  1065. 

(7)  Include  the  maintenance  and 
warranty  instructions  you  will  provide 
(see  §§1039.120  and  1039.125). 

(8)  Describe  your  emission  control 
information  label. 

(9)  Identify  the  emission  family’s 
deterioration  factors  and  describe  how 
you  developed  them,  or  summarize  your 
analysis  describing  why  you  don’t 
expect  performance  of  emission  controls 
to  deteriorate.  Present  any  emission  test 
data  you  used  for  this. 

(10)  State  that  you  operated  your 
emission -dataAPU  as  described  in  the 
application  (including  the  test 
procedures,  test  parameters,  and  test 
fuels)  to  show  you  meet  the 
requirements  of  this  part. 

(1 1 )  Present  emission  data  for  PM. 

(12)  Report  all  test  results,  including 
those  from  invalid  tests,  whether  or  not 
they  were  conducted  according  to  the 


test  procedures  of  subpart  F  of  this  part. 
We  may  ask  you  to  send  other 
information  to  confirm  that  your  tests 
were  valid  under  the  requirements  of 
this  part  and  40  CFR  part  1065. 

(13)  Describe  any  adjustable  operating 
parameters  as  described  in 
§1039.205(s). 

(14)  Unconditionally  certify  that  all 
the  APUs  in  the  emission  family  comply 
with  the  requirements  of  this  part,  other 
referenced  parts  of  the  CFR,  and  the 
Clean  Air  Act. 

(15)  Provide  additional  information  if 
we  say  we  need  it  to  evaluate  your 
application. 

(16)  Name  an  agent  for  service  located 
in  the  United  States.  Service  on  this 
agent  constitutes  service  on  you  or  any 
of  your  officers  or  employees  for  any 
action  by  EPA  or  otherwise  by  the 
United  States  related  to  the 
requirements  of  this  part. 

(n)  If  a  highway  tractor  manufacturer 
violates  40  CFR  1037.106(g)  by 
installing  an  APU  from  you  that  is  not 
properly  certified  and  labeled,  you  are 
presumed  to  have  caused  the  violation 
(see  40  CFR  1068.101(c)). 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

*  170.  Section  1039.701  isamendedby 
adding  paragraph  (h)  to  read  as  follows: 

§1039.701  General  provisions. 

*  *  *  *  * 

(h)  You  may  use  either  of  the 
following  approaches  to  retire  or  forego 
emission  credits: 

(1)  You  may  retire  emission  credits 
generated  from  any  number  of  your 
engines.  This  may  be  considered 
donating  emission  credits  to  the 
environment.  Identify  any  such  credits 
in  the  reports  described  in  §1039.730. 
Engines  must  comply  with  the 
applicable  FELs  even  if  you  donate  or 
sell  the  corresponding  emission  credits 
under  this  paragraph  (h).  Those  credits 
may  no  longer  be  used  by  anyone  to 
demonstrate  compliance  with  any  EPA 
emission  standards. 

(2)  You  may  certify  a  family  using  an 
FEL  below  the  emission  standard  as 
described  in  this  part  and  choose  not  to 
generate  emission  credits  for  that 
family.  If  you  do  this,  you  do  not  need 
to  calculate  emission  credits  for  those 
families  and  you  do  not  need  to  submit 
or  keep  the  associated  records  described 
in  this  subpart  for  that  family. 

*  171.  Section  1039.705  is  amended  by 
revising  paragraphs  (b),  (c)  introductory 
text,  and  (c)(1 )  to  read  as  follows: 

§1039.705  How  do  i  generate  and 
calculate  emission  credits? 

***** 
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(b)  For  each  participating  family, 
calculate  positive  or  negative  emission 
credits  relative  to  the  otherwise 
applicable  emission  standard.  Calculate 
positive  emission  credits  for  a  family 
that  has  an  FEL  below  the  standard. 
Calculate  negative  emission  credits  for  a 
family  that  has  an  FEL  above  the 
standard.  Sum  your  positive  and 
negative  credits  for  the  model  year 
before  rounding.  Round  the  sum  of 
emission  credits  to  the  nearest  kilogram 
(kg),  using  consistent  units  throughout 
the  following  equation: 

Emission  credits  (kg)  =  (Std  ¥  FEL)  C 
(Volume)  C  (AvgPR)  C  (UL)  C 
(10¥3) 

Where: 

Std  =  the  emission  standard,  in  grams  per 
kilowatt- hour, that  applies  under  subpart 
B  of  this  part  for  engines  not 
participating  in  the  ABT  program  of  this 
subpart  (the  “otherwise  applicable 
standard”). 

FEL  =  the  family  emission  limit  for  the 
engine  family,  in  grams  per  kilowatt- 
hour. 

Volume  =  the  number  of  engines  eligible  to 
participate  in  the  averaging,  banking, 
and  trading  program  within  the  given 
engine  family  during  the  model  year,  as 
described  in  paragraph  (c)  of  this  section. 
AvgPR  =  the  average  value  of  maximum 
engine  power  values  for  the  engine 
configurations  within  an  engine  family, 
calculated  on  a  sales- weightedbasis,  in 
kilowatts. 

UL  =  the  useful  life  for  the  given  engine 
family,  in  hours. 

(c)  As  described  in  §1039.730, 
compliance  with  the  requirements  of 
this  subpart  is  determined  at  the  end  of 
the  model  year  based  on  actual  U.S.- 
directed  production  volumes.  Do  not 
include  any  of  the  following  engines  to 
calculate  emission  credits: 

(1)  Engines  with  a  permanent 
exemption  under  subpart  G  of  this  part 
or  under  40  CFR  part  1068. 

*  *  *  *  * 

*  172.  Section  1039.710  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1039.710  How  do  I  average  emission 
credits? 

***** 

(c)  If  you  certify  an  engine  family  to 
an  FEL  that  exceeds  the  otherwise 
applicablestandard,  you  must  obtain 
enough  emission  credits  to  offset  the 
engine  family’s  deficit  by  the  due  date 
for  the  final  report  required  in 
§1039.730.  The  emission  credits  used  to 
address  the  deficit  may  come  from  your 
other  engine  families  that  generate 
emission  credits  in  the  same  model 
year,  from  emission  credits  you  have 
banked  from  previous  model  years,  or 
from  emission  credits  generated  in  the 


same  or  previous  model  years  that  you 
obtained  through  trading. 

*  173.  Section  1039.725  isamended  by 
revising  paragraph  (b)(2)  to  read  as 

fol  lows: 

§1039.725  What  must  I  include  in  my 
application  for  certification? 

***** 

(b)  *  *  * 

(2)  Detailed  calculations  of  projected 
emission  credits  (positive  or  negative) 
based  on  projected  production  volumes. 
We  may  require  you  to  include  similar 
calculations  from  your  other  engine 
families  to  demonstrate  that  you  will  be 
able  to  avoid  negative  credit  balances 
for  the  model  year.  If  you  project 
negative  emission  credits  for  a  family, 
state  the  source  of  positive  emission 
credits  you  expect  to  use  to  offset  the 
negative  emission  credits. 

*  174.  Section  1039.730  isamended  by 
revising  paragraphs  (b)(1),  (b)(4),  (c)(2), 
and  (d)  to  read  as  follows: 

§1039.730  What  ABT  reports  must  I  send 
to  EPA? 

***** 

(b) *  *  * 

(1)  Engine- familydesignation  and 
averaging  set. 

***** 

(4)  The  projected  and  actual  U.S.- 
directed  production  volumes  for  the 
model  year.  If  you  changed  an  FEL 
during  the  model  year,  identify  the 
actual  U.S.-directedproduction  volume 
associated  with  each  FEL. 
***** 

(c)  *  *  * 

(2)  State  whether  you  will  retain  any 
emission  credits  for  banking.  If  you 
choose  to  retire  emission  credits  that 
would  otherwise  be  eligible  for  banking, 
identify  the  engine  families  that 
generated  the  emission  credits, 
including  the  number  of  emission 
credits  from  each  family. 
***** 

(d)  If  you  trade  emission  credits,  you 
must  send  us  a  report  within  90  days 
after  the  transaction,  as  follows: 

(1 )  As  the  seller,  you  must  include  the 
following  information  in  your  report: 

(1)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  The  averaging  set  corresponding 
to  the  engine  families  that  generated 
emission  credits  for  the  trade,  including 
the  number  of  emission  credits  from 
each  averaging  set. 

(2)  As  the  buyer,  you  must  include  the 
following  information  in  your  report: 

(i )  The  corporate  names  of  the  sel  ler 
and  any  brokers. 


(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  How  you  intend  to  use  the 
emission  credits,  including  the  number 
of  emission  credits  you  intend  to  apply 
for  each  averaging  set. 
***** 

*  175.  Section  1039.735  isamended  by 
revising  paragraphs  (a)  and  (b)  to  read 
as  follows: 

§1039.735  What  records  must  i  keep? 

(a)  You  must  organize  and  maintain 
your  records  as  described  in  this 
section. 

(b)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end  -of-  yeareport.  You 
may  not  use  emission  credits  for  any 
engines  if  you  do  not  keep  all  the 
records  required  under  this  section.  You 
must  therefore  keep  these  records  to 
continue  to  bank  valid  credits. 
***** 

*  176.  Section  1039.740  isamended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1039.740  What  restrictions  apply  for 
using  emission  credits? 

***** 

(a)  Averaging  sets.  Emission  credits 
may  be  exchanged  only  within  an 
averaging  set.  For  emission  credits 
generated  by  Tier  4  engines,  there  are 
two  averaging  sets — one  for  engines  at 
or  below  560  kW  and  another  for 
engines  above  560  kW. 
***** 

Subpart  I — Definitions  and  Other 
Reference  Information 

*  177.  Section  1039.801  isamended  as 
follows: 

*  a.  By  revising  the  definitions  of 
“Aircraft”  and  “Designated  Compliance 
Officer”. 

*  b.  By  removing  the  definition  for 
“Designated  Enforcement  Officer”. 

*  c.  By  adding  definitions  for  “Dual- 
fuel”  and  “Flexibie-fuei”in  alphabetical 
order. 

*  d.  By  revising  paragraph  (1  )(i)  of  the 
definition  of  “Model  year”  and  the 
definitions  of  “Owners  manual”  and 
“Placed  into  service”. 

*  e.  By  removing  the  definition  for 
“Point  of  first  retail  sale”. 

*  f.  By  revising  the  definition  for 
“Sulfur-sensitivetechnology”. 

The  revisions  and  additions  read  as 
follows: 

§1 039.801  What  definitions  apply  to  this 
part? 

***** 
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Aircraft  means  any  vehicle  capable  of 
sustained  air  travel  more  than  100  feet 
above  the  ground. 

***** 

Designated  Compliance  Officer  means 
the  Director,  Diesel  Engine  Compliance 
Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  complianceinfo@ 
epa.gov ;  epa.gov/otaq/verify. 

*  *  *  *  * 

Dual  -fuelmeans  relating  to  an  engine 
designed  for  operation  on  two  different 
fuels  but  not  on  a  continuous  mixture  of 
those  fuels  (see  §1 039.601  (b)).  For 
purposes  of  this  part,  such  an  engine 
remains  a  dual-  fuelengine  even  if  it  is 
designed  for  operation  on  three  or  more 
different  fuels. 

***** 

Flexible- fuelmeans  relating  to  an 
engine  designed  for  operation  on  any 
mixture  of  two  or  more  different  fuels 
(see  §1 039.601(b)). 
***** 

Model  year  means  one  of  the 
following  things; 

(-1)  *  *  * 

(i)  Calendar  year  of  production. 
***** 

Owners  manual  means  a  document  or 
collection  of  documents  prepared  by  the 
engine  manufacturer  for  the  owner  or 
operator  to  describe  appropriate  engine 
maintenance,  applicable  warranties,  and 
any  other  information  related  to 
operating  or  keeping  the  engine.  The 
owners  manual  is  typically  provided  to 
the  ultimate  purchaser  at  the  time  of 
sale.  The  owners  manual  may  be  in 
paper  or  electronic  format. 
***** 

Placed  into  service  means  put  into 
initial  use  for  its  intended  purpose. 
Engines  and  equipment  do  not  qualify 
as  being  “placed  into  service55  based  on 
incidental  use  by  a  manufacturer  or 
dealer. 

***** 

Sulfur-sensitivetechnology  means  an 
emission  control  technology  that 
experiences  a  significant  drop  in 
emission  control  performance  or 
emission -systemdurability  when  an 
engine  is  operated  on  low-suifurdiesel 
fuel  (/.e.,  fuel  with  a  sulfur 
concentration  of  300  to  500  ppm)  as 
compared  to  when  it  is  operated  on 
ultra- lowsulfur  diesel  fuel  (i.e.,  fuel 
with  a  sulfur  concentration  less  than  15 
ppm).  Exhaust  gas  recirculation  is  not  a 
sulfur-sensitivetechnology. 
***** 

*  178.  Section  1039.815  is  revised  to 
read  as  follows; 


§1 039.81 5  What  provisions  apply  to 
confidential  information? 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 

*  179.  Section  1039.825  is  revised  to 
read  as  follows; 

§1039.825  What  reporting  and 
recordkeeping  requirements  apply  under 
this  part? 

(a)  This  part  includes  various 
requirements  to  submit  and  record  data 
or  other  information.  Unless  we  specify 
otherwise,  store  required  records  in  any 
format  and  on  any  media  and  keep  them 
readily  available  for  eight  years  after 
you  send  an  associated  application  for 
certification,  or  eight  years  after  you 
generate  the  data  if  they  do  not  support 
an  application  for  certification.  You  are 
expected  to  keep  your  own  copy  of 
required  records  rather  than  relying  on 
someone  else  to  keep  records  on  your 
behalf.  We  may  review  these  records  at 
any  time.  You  must  promptly  send  us 
organized,  written  records  in  English  if 
we  ask  for  them.  We  may  require  you  to 
submit  written  records  in  an  electronic 
format. 

(b)  The  regulations  in  §1039.255,  40 
CFR  1068.25,  and  40  CFR  1068.101 
describe  your  obligation  to  report 
truthful  and  complete  information.  This 
includes  information  not  related  to 
certification.  Failing  to  properly  report 
information  and  keep  the  records  we 
specify  violates  40  CFR  1068.101(a)(2), 
which  may  involve  civil  or  criminal 
penalties. 

(c)  Send  all  reports  and  requests  for 
approval  to  the  Designated  Compliance 
Officer  (see  §1039.801). 

(d)  Any  written  information  we 
require  you  to  send  to  or  receive  from 
another  company  is  deemed  to  be  a 
required  record  under  this  section.  Such 
records  are  also  deemed  to  be 
submissions  to  EPA.  We  may  require 
you  to  send  us  these  records  whether  or 
not  you  are  a  certificate  holder. 

(e)  Under  the  Paperwork  Reduction 
Act  (44  U.S.C.  3501  et  seq),  the  Office 
of  Management  and  Budget  approves 
the  reporting  and  recordkeeping 
specified  in  the  applicable  regulations. 
The  following  items  illustrate  the  kind 
of  reporting  and  recordkeeping  we 
require  for  engines  and  equipment 
regulated  under  this  part; 

(1)  We  specify  the  following 
requirements  related  to  engine 
certification  in  this  part  1039; 

(i)  In  §1039.20  we  require  engine 
manufacturers  to  label  stationary 
engines  that  do  not  meet  the  standards 
in  this  part. 

(ii)  In  §1039.135  we  require  engine 
manufacturers  to  keep  certain  records 


related  to  duplicate  labels  sent  to 
equipment  manufacturers. 

(iii)  [Reserved] 

(iv)  In  subpart  C  of  this  part  we 
identify  a  wide  range  of  information 
required  to  certify  engines. 

(v)  [Reserved] 

(vi)  In  subpart  G  of  th is  part  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  special  compliance 
provisions.  For  example,  equipment 
manufacturers  must  submit  reports  and 
keep  records  related  to  the  flexibility 
provisions  in  §1039.625. 

(vii)  In  §1039.725,  1039.730,  and 
1039.735  we  specify  certain  records 
related  to  averaging,  banking,  and 
trading. 

(2)  We  specify  the  following 
requirements  related  to  testing  in  40 
CFR  part  1065; 

(i)  In  40  CFR  1065.2  we  give  an 
overview  of  principles  for  reporting 
information. 

(ii)  In  40  CFR  1065.10  and  1065.12  we 
specify  information  needs  for 
establishing  various  changes  to 
published  test  procedures. 

(iii)  In  40  CFR  1065.25  we  establish 
basic  guidelines  for  storing  test 
information. 

(iv)  In  40  CFR  1065.695  we  identify 
the  specific  information  and  data  items 
to  record  when  measuring  emissions. 

(3)  We  specify  the  following 
requirements  related  to  the  general 
compliance  provisions  in  40  CFR  part 
1068; 

(i )  I  n  40  CFR  1 068.5  we  establ  ish  a 
process  for  evaluating  good  engineering 
judgment  related  to  testing  and 
certification. 

(ii)  In  40  CFR  1068.25  we  describe 
general  provisions  related  to  sending 
and  keeping  information. 

(iii)  In  40  CFR  1068.27  we  require 
manufacturers  to  make  engines  available 
for  our  testing  or  inspection  if  we  make 
such  a  request. 

(iv)  In  40  CFR  1068.105  we  require 
equipment  manufacturers  to  keep 
certain  records  related  to  duplicate 
labels  from  engine  manufacturers. 

(v)  In  40  CFR  1068.120  we  specify 
recordkeeping  related  to  rebuilding 
engines. 

(vi)  In  40  CFR  part  1068,  subpart  C, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  exemptions. 

(vii)  In  40  CFR  part  1068,  subpart  D, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  importing  engines. 

(viii)  In  40  CFR  1068.450  and 
1068.455  we  specify  certain  records 
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related  to  testing  production- line 
engines  in  a  selective  enforcement 
audit. 

(ix)  In  40  CFR  1068.501  we  specify 
certain  records  related  to  investigating 
and  reporting  emission  -  relateddefects. 

(x)  in  40  CFR  1068.525  and  1068.530 
we  specify  certain  records  related  to 
recalling  nonconforming  engines. 

(xi)  In  40  CFR  part  1068,  subpart  G, 
we  specify  certain  records  for  requesting 
a  hearing. 


PART  1042— CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  MARINE 
COMPRESSION-IGNITION  ENGINES 
AND  VESSELS 

*  180.  The  authority  citation  for  part 
1042  continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671q. 


Subpart  A — Overview  and  Applicability 

*  181.  Section  1042.1  isamendedby 
revising  paragraphs  (a)  and  (c) 
introductory  text  to  read  as  follows: 

§1042.1  Applicability. 

***** 

(a)  The  emission  standards  of  this  part 
1042  for  freshly  manufactured  engines 
apply  for  new  marine  engines  starting 
with  the  model  years  noted  in  the 
following  table: 


Table  1  to  §1042.1— Part  1042  Applicability  by  Model  Year 


Engine  category 

Maximum  engine  power8 

Displacement  (L/cyl)  or  application 

Model  year 

Category  1  . 

kW  <  75  . 

disp.<  0.9  . 

b  2009 

75  <  kW  <  3700  . 

disp.<  0.9  . 

2012 

0.9  <  disp.  <  1.2  . 

2013 

1.2  <  disp.  <  2.5  . 

2014 

2.5  <  disp.  <  3.5  . 

2013 

3.5  <  disp.  <  7.0  . 

2012 

kW  >  3700  . 

All  . 

2014 

Category  2  . 

kW  <  3700  . 

7.0  <  disp.  <  15.0  . 

2013 

kW  >  3700  . 

7.0  <  disp.  <  15.0  . 

2014 

All  . 

15  <  disp.  <  30  . 

2014 

Category  3  . 

All  . 

disp.  >  30  . 

2011 

aSee  §1042.140,  which  describes  how  to  determine  maximum  engine  power. 

bSee  Table  1  of  §1042.101  for  the  first  model  year  in  which  this  part  1042  applies  for  engines  with  maximum  engine  power  below  75  kW  and 
displacement  at  or  above  0.9  L/cyl. 


***** 

(c)  Freshly  manufactured  engines 
with  maximum  engine  power  at  or 
above  37  kW  and  originally 
manufactured  and  certified  before  the 
model  years  identified  in  Table  1  to  this 
section  are  subject  to  emission 
standards  and  requirements  of  40  CFR 
part  94.  The  provisions  of  this  part  1042 
do  not  apply  for  such  engines  certified 
under  40  CFR  part  94,  except  as  follows 
beginning  June  29,  2010: 
***** 

*  182.  Section  1042.2  is  revised  to  read 
as  follows: 

§1042.2  Who  is  responsible  for 
compliance? 

The  regulations  in  this  part  1042 
contain  provisions  that  affect  both 
engine  manufacturers  and  others. 
However,  the  requirements  of  this  part, 
other  than  those  of  subpart  I  of  this  part, 
are  generally  addressed  to  the  engine 
manufacturer  for  freshly  manufactured 
marine  engines  or  other  certificate 
holders.  The  term  “you55  generally 
means  the  engine  manufacturer,  as 


defined  in  §1042.901,  especially  for 
issues  related  to  certification  (including 
production- linetesting,  reporting,  etc.). 
Note  that  for  engines  that  become  new 
after  being  placed  into  service  (such  as 
engines  converted  from  highway  or 
stationary  use,  or  engines  installed  on 
vessels  that  are  reflagged  to  become  U.S. 
vessels),  the  requirements  that  normally 
apply  for  manufacturers  of  freshly 
manufactured  engines  apply  to  the 
importer  or  any  other  entity  we  al low  to 
obtain  a  certificate  of  conformity. 

*  183.  Section  1042.30  is  revised  to  read 
as  follows: 

§1042.30  Submission  of  Information. 

Unless  we  specify  otherwise,  send  all 
reports  and  requests  for  approval  to  the 
Designated  Compliance  Officer  (see 
§1042.901).  See  §1042.925  for 
additional  reporting  and  recordkeeping 
provisions. 

Subpart  B — Emission  Standards  and 
Related  Requirements 

*  184.  Section  1042.101  isamendedby 
revising  the  section  heading  and 


paragraphs  (a),  (b),  (c),  and  (d)(1  )(ii)  to 
read  as  follows: 

§1042.101  Exhaust  emission  standards 
for  Category  1  and  Category  2  engines. 

(a)  Duty-cyclestandards.  Exhaust 
emissions  from  your  engines  may  not 
exceed  emission  standards,  as  follows: 

(1)  Measure  emissions  using  the  test 
procedures  described  in  sub  part  F  of 
this  part. 

(2)  The  following  CO  emission 
standards  in  this  paragraph  (a)(2)  apply 
starting  with  the  applicable  model  year 
identified  in  §1042.1: 

(i)  8.0  g/kW-hrfor  engines  below  8 
kW. 

(ii)  6.6  g/kW-hrfor  engines  at  or  above 
8  kW  and  below  19  kW. 

(iii)  5.5  g/kW-hrfor  engines  at  or 
above  19  kW  and  below  37  kW. 

(iv)  5.0  g/kW-hrfor  engines  at  or 
above  37  kW. 

(3)  Except  as  described  in  paragraphs 
(a)(4)  and  (5)  of  this  section,  the  Tier  3 
standards  for  PM  and  NOx+HC 
emissions  are  described  in  the  following 
tables: 


Table  1  to  §1042.101— T ier  3  Standards  for  Category  1  Engines  Below  3700  kW3 


Power  density  and  application 

Displacement 

(L/cyl) 

Maximum 
engine  power 

Model  year 

PM 

(g/kW-hr) 

NOx+HC 

(g/kW-hr^ 

All  . 

disp.  <  0.9  . 

kW  <  19  . 

2009+ 

0.40 

7.5 

1 9  <  kW  <  75 

2009-2013 

0.30 

7.5 

2014+ 

c  0.30 

c4.7 
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Table  1  to  §1042.101— Tier  3  Standards  for  Category  1  Engines  Below  3700  KWa— Continued 


Power  density  and  application 

Displacement 

(L/cyl) 

Maximum 
engine  power 

Model  year 

PM 

(g/kW-hr) 

NOx+HC 

(g/kW-hr)P 

Commercial  engines  with  kW/L  <  35  . 

disp.  <  0.9  . 

kW  >  75  . 

2012+ 

0.14 

5.4 

0.9  <  disp.  <  1.2 . 

all  . 

2013+ 

0.12 

5.4 

1.2  <  disp.  <2.5 . 

kW  <  600  . 

2014-2017 

0.11 

5.6 

2018+ 

0.10 

5.6 

kW  >  600  . 

2014+ 

0.11 

5.6 

2.5  <  disp.  <  3.5 . 

kW  <  600  . 

2013-2017 

0.11 

5.6 

2018+ 

0.10 

5.6 

kW  >  600  . 

2013+ 

0.11 

5.6 

3.5  <  disp.  <  7.0 . 

kW  <  600  . 

2012-2017 

0.11 

5.8 

2018+ 

0.10 

5.8 

kW  >  600  . 

2012+ 

0.11 

5.8 

Commercial  engines  with  kW/L  >  35,  and  all 

disp.  <  0.9  . 

kW  >  75  . 

2012+ 

0.15 

5.8 

recreational  engines  >  75  kW. 

0.9  <  disp.  <  1.2 . 

all  . 

2013+ 

0.14 

5.8 

1.2  <  disp.  <  2.5 

2014+ 

0.12 

5.8 

2.5  <  disp.  <  3.5 

2013+ 

0.12 

5.8 

3.5  <  disp.  <  7.0 

2012+ 

0.11 

5.8 

aNo  Tier  3  standards  apply  for  commercial  Category  1  engines  at  or  above  3700  kW.  See  §1042. 1(c)  and  paragraph  (a)(7)  of  this  section  for 
the  standards  that  apply  for  these  engines. 

bThe  applicable  NOx+HC  standards  specified  for  Tier  2  engines  in  Appendix  I  of  this  part  continue  to  apply  instead  of  the  values  noted  in  the 
table  for  commercial  engines  at  or  above  2000  kW.  FELs  for  these  engines  may  not  be  higher  than  the  Tier  1  NOx  standard  specified  in  Appen¬ 
dix  I  of  this  part. 

cSee  paragraph  (a)(4)  of  this  section  for  alternative  PM  and  NOx+HC  standards  for  engines  at  or  above  19  kW  and  below  75  kW  with  dis¬ 
placement  below  0.9  L/cyl. 


Table  2  to  §1042.101—  Tier  3  Standards  for  Category  2  Engines  Below  3700  KWa 


Displacement 

(L/cyl) 

Maximum  engine  power 

Model  year 

PM 

(g/kW-hr) 

NOx+HC 

(g/kW-hr) 

7.0  <  disp.  <  15.0  . 

kW  <  2000  . 

2013+ 

0.14 

6.2 

2000  <  kW  <  3700  . 

2013+ 

0.14 

b  7.8 

15.0  <  disp.  <  20.0 c  . 

kW  <  2000  . 

2014+ 

0.34 

7.0 

20.0  <  disp.  <  25.0 c  . 

kW  <  2000  . 

2014+ 

0.27 

9.8 

25.0  <  disp.  <  30.0 c  . 

kW  <  2000  . 

2014+ 

0.27 

11.0 

aThe  Tier  3  standards  in  this  table  do  not  apply  for  Category  2  engines  at  or  above  2000  kW  with  per-cylinderdisplacement  at  or  above  15.0 
liters,  or  for  any  Category  2  engines  at  or  above  3700  kW.  See  §1042.1  (c)  and  paragraphs  (a)(6)  through  (8)  of  this  section  for  the  standards 
that  apply  for  these  engines. 

bFor  engines  subject  to  the  7.8  g/kW-hrNOx+HC  standard,  FELs  may  not  be  higher  than  the  Tier  1  NOx  standards  specified  in  Appendix  I  of 
this  part. 

c There  are  no  Tier  3  standards  for  Category  2  engines  with  per-cylinderdisplacement  at  or  above  15  and  20  liters  with  maximum  engine 
power  at  or  above  2000  kW.  See  paragraphs  (a)(6)  and  (7)  of  this  section  for  the  Tier  4  standards  that  apply  for  these  engines  starting  with  the 
2014  model  year. 


(4)  For  Tier  3  engines  at  or  above  19 
kW  and  below  75  kW  with  displacement 
below  0.9  L/cyl,  you  may  alternatively 
certify  some  or  all  of  your  engine 
families  to  a  PM  emission  standard  of 
0.20  g/kW-  hrand  a  NOx+HC  emission 
standard  of  5.8  g/kW-hrfor  2014  and 
later  model  years. 

(5)  Starting  with  the  2014  model  year, 
recreational  marine  engines  at  or  above 
3700  kW  (with  any  displacement)  must 
be  certified  under  this  part  1042  to  the 
Tier  3  standards  specified  in  this  section 
for  3.5  to  7.0  L/cyl  recreational  marine 
engines. 


(6)  Interim  Tier  4  p.m.  standards 
apply  for  2014  and  2015  model  year 
engines  between  2000  and  3700  kW  as 
specified  in  this  paragraph  (a)(6).  These 
engines  are  considered  to  be  Tier  4 
engines. 

(i)  For  Category  1  engines,  the  Tier  3 
p.m.  standards  from  Table  1  to  this 
section  continue  to  apply.  PM  FELs  for 
these  engines  may  not  be  higher  than 
the  appl icable  Tier  2  p.m.  standards 
specified  in  Appendix  I  of  this  part. 

(ii)  For  Category  2  engines  with  per- 
cylinder  displacement  below  15.0  liters, 
the  Tier  3  p.m.  standards  from  Table  2 
to  this  section  continue  to  apply.  PM 


FELs  for  these  engines  may  not  be 
higher  than  0.27  g/kW-hr. 

(iii)  For  Category  2  engines  with  per- 
cylinder  displacement  at  or  above  15.0 
liters,  the  PM  standard  is  0.34  g/kW-hr 
for  engines  at  or  above  2000  kW  and 
below  3300  kW,  and  0.27  g/kW-hrfor 
engines  at  or  above  3300  kW  and  below 
3700  kW.  PM  FELs  for  these  engines 
may  not  be  higher  than  0.50  g/kW-hr. 

(7)  Except  as  described  in  paragraph 
(a)(8)  of  this  section,  the  Tier  4 
standards  for  PM,  NOx,  and  HC 
emissions  are  described  in  the  following 
table: 


Table  3  to  §1042.101— T  ier  4  Standards  for  Category  2  and  Commercial  Category  1  Engines  at  or  Above 

600  KW 


Maximum  engine  power 

Displacement 

(L/cyl) 

Model  year 

PM 

(g/kW-hr) 

NOx 

(g/kW-hr) 

HC 

(g/kW-hr) 

600  <  kW  <  1400  . 

all  . 

2017+ 

0.04 

1.8 

0.19 
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Table  3  to  §1042.101— Tier  4  Standards  for  Category  2  and  Commercial  Category  1  Engines  at  or  Above 

600  kW — Continued 


Maximum  engine  power 

Displacement 

(L/cyl) 

Model  year 

PM 

(g/kW-hr) 

NOx 

(g/kW-hr) 

He 

(g/kW-hr) 

1400  <  kW  <  2000  . 

all  . 

2016+ 

0.04 

1.8 

0.19 

2000  <  kW  <  3700 a  . 

all  . 

2014+ 

0.04 

1.8 

0.19 

kW  >  3700  . 

disp.  <  15.0  . 

2014-2015 

0.12 

1.8 

0.19 

15.0  <  disp.  <  30.0 . 

2014-2015 

0.25 

1.8 

0.19 

all  . 

2016+ 

0.06 

1.8 

0.19 

aSee  paragraph  (a)(6)  of  this  section  for  interim  PM  standards  that  apply  for  model  years  2014  and  2015  for  engines  between  2000  and  3700 
kW.  The  Tier  4  NOx  FEL  cap  for  engines  at  or  above  2000  kW  and  below  3700  kW  is  7.0  g/kW- hr.  Starting  in  the  2016  model  year,  the  Tier  4 
PM  FEL  cap  for  engines  at  or  above  2000  kW  and  below  3700  kW  is  0.34  g/kW-hr. 


(8)  The  following  optional  provisions 
apply  for  complying  with  the  Tier  3  and 
Tier  4  standards  specified  in  paragraphs 
(a)(3)  through  (7)  of  this  section: 

(i)  You  may  use  NOx  credits 
accumulated  through  the  ABT  program 
to  certify  Tier  4  engines  to  a  NOx+HC 
emission  standard  of  1.9  g/kW-hr 
instead  of  the  NOx  and  HC  standards 
that  would  otherwise  apply  by 
certifying  your  family  to  a  NOx+HC 
FEL.  Calculate  the  NOx  credits  needed 
as  specified  in  subpart  H  of  this  part 
using  the  NOx+HC  emission  standard 
and  FEL  in  the  calculation  instead  of  the 
otherwise  applicable  NOx  standard  and 


FEL.  You  may  not  generate  credits 
relative  to  the  alternate  standard  or 
certify  to  the  standard  without  using 
credits. 

(ii)  For  engines  below  1000  kW,  you 
may  delay  complying  with  the  Tier  4 
standards  in  the  2017  model  year  for  up 
to  nine  months,  but  you  must  comply 
no  later  than  October  1 , 2017. 

(i  i  i )  For  engi  nes  at  or  above  3700  kW, 
you  may  delay  complying  with  the  Tier 
4  standards  in  the  2016  model  year  for 
up  to  twelve  months,  but  you  must 
comply  no  later  than  December  31, 
2016. 


(iv)  For  Category  2  engines  at  or  above 
1400  kW,  you  may  alternatively  comply 
with  the  Tier  3  and  Tier  4  standards 
specified  in  Table  4  of  this  section 
instead  of  the  NOx,  HC,  NOx+HC,  and 
PM  standardsspecified  in  paragraphs 
(a)(3)  through  (7)  of  this  section.  The  CO 
standardsspecified  in  paragraph  (a)(2) 
of  this  section  apply  without  regard  to 
whether  you  choose  this  option.  If  you 
choose  this  option,  you  must  do  so  for 
all  engines  at  or  above  1400  kW  in  the 
same  displacement  category  (that  is,  7- 
15,  15-20,  20-25,  or  25-30  liters  per 
cylinder)  in  model  years  2012  through 
2015. 


Table  4  to  §1042.101— Optional  Tier  3  and  Tier  4  Standards  for  Category  2  Engines  at  or  Above  1400  kW 


Tier 

Maximum  engine  power 

Model  year 

PM 

(g/kW-hr) 

NOx 

(g/kW-hr) 

HC 

(g/kW-hr) 

Tier  3  . 

kW  >  1400  . 

2012-2014 

0.14 

a 

X 

+ 

> 

0 

z 

00 

h- 

Tier  4  . 

1400  <  kW  <  3700  . 

2015 

0.04 

1.8 

0.19 

kW  >  3700  . 

2015 

0.06 

1.8 

0.19 

(b)  Averaging ,  banking ,  and  trading . 
You  may  generate  or  use  emission 
credits  under  the  averaging,  banking, 
and  trading  (ABT)  program  as  described 
in  subpart  H  of  this  part  for 
demonstrating  compliance  with  NOx, 
NOx+HC,  and  PM  emission  standards 
for  Category  1  and  Category  2  engines. 
You  may  also  use  NOx  or  NOx+HC 
emission  credits  to  comply  with  the 
alternate  NOx+HC  standard  in 
paragraph  (a)(8)(i)  of  this  section. 
Generating  or  using  emission  credits 
requires  that  you  specify  a  family 
emission  limit  (FEL)  for  each  pollutant 
you  include  in  the  ABT  program  for 
each  engine  family.  These  FELs serve  as 
the  emission  standards  for  the  engine 
family  with  respect  to  all  required 
testing  instead  of  the  standards 
specified  in  paragraph  (a)  of  this 
section.  The  FELs  determine  the  not-to- 
exceed  standards  for  your  engine  family, 
as  specified  in  paragraph  (c)  of  this 
section.  Unless  otherwise  specified,  the 
following  FEL  caps  apply: 


(1 )  FELs  for  Tier  3  engines  may  not  be 
higher  than  the  applicable  Tier  2 
standardsspecified  in  Appendix  I  of 
this  part. 

(2)  FELs  for  Tier  4  engines  may  not  be 
higher  than  the  applicable  Tier  3 
standardsspecified  in  paragraph  (a)(3) 
of  this  section. 

(3)  The  following  FEL  caps  apply  for 
engines  at  or  above  3700  kW  that  are  not 
subject  to  Tier  3  standards  under 
paragraph  (a)(3)  of  this  section: 

(i)  FELs  may  not  be  higher  than  the 
applicable  Tier  1  NOx  standards 
specified  in  Appendix  1  of  this  part 
before  the  Tier  4  standards  start  to 
apply. 

(ii)  FELs  may  not  be  higher  than  the 
applicable  Tier  2  NOx+THC  standards 
specified  in  Appendix  I  of  this  part  after 
the  Tier  4  standards  start  to  apply. 

(c)  Not-to-exceecbtandards .  Except  as 
noted  in  §1042. 145(e),  exhaust 
emissions  from  all  engines  subject  to  the 
requirements  of  this  part  may  not 
exceed  the  not-to-exceed[NTE) 
standards  as  follows: 


(1)  Use  the  following  equation  to 
determine  the  NTE  standards: 

(i)  NTE  standard  for  each  pollutant  = 
STD  x  M. 

Where: 

STD  =  The  standard  specified  for  that 
pollutant  in  thissection  if  you  certify 
without  using  ABT  for  that  pollutant;  or 
the  FEL  for  that  pollutant  if  you  certify 
using  ABT. 

M  =  The  NTE  multiplier  for  that  pollutant. 

(ii)  Round  each  NTE  standard  to  the 
same  number  of  decimal  places  as  the 
emission  standard. 

(2)  Determine  the  applicable  NTE 
zone  and  subzones  as  described  in 
§1042.515.  Determine  NTE  multipliers 
for  specific  zones  and  subzones  and 
pollutants  as  follows: 

(i)  For  marine  engines  certified  using 
the  duty  cycle  specified  in 
§1 042.505(b)(1),  except  for  variable- 
speed  propulsion  marine  engines  used 
with  controllable- pitchpropellers  or 
with  electrically  coupled  propellers, 
apply  the  following  NTE  multipliers: 
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(A)  Subzone  1:1.2  for  Tier  3  NOx*HC 
standards. 

(B)  Subzone  1:  1.5  for  Tier  4  standards 
and  Tier  3  p.m.  and  CO  standards. 

(C)  Subzone  2:  1 .5  for  Tier  4  NOx  and 
HC  standards  and  for  Tier  3  NOx-f-HC 
standards. 

(D)  Subzone  2;  1 .9  for  PM  and  CO 
standards. 

(ii)  For  recreational  marine  engines 
certified  using  the  duty  cycle  specified 
in  §1 042.505(b)(2),  except  for  variable- 
speed  marine  engines  used  with 
controllable- pitchpropellers  or  with 
electrically  coupled  propellers,  apply 
the  following  NTE  multipliers: 

(A)  Subzone  1 :  1 .2  for  Tier  3  NOx-f-HC 
standards. 

(B)  Subzone  1:1.5  for  Tier  3  p.m.  and 
CO  standards. 

(C)  Subzones  2  and  3:  1.5  for  Tier  3 
NOx+HC  standards. 

(D)  Subzones  2  and  3:  1 .9  for  PM  and 
CO  standards. 

(iii)  For  variable-speedmarine 
engines  used  with  controllable- pitch 
propellers  or  with  electrically  coupled 
propellers  that  are  certified  using  the 
duty  cycle  specified  in  §1042.505(b)(1 ), 

(2),  or  (3),  apply  the  following  NTE 
multipliers: 

(A)  Subzone  1 :  1 .2  for  Tier  3  NOx-i-HC 
standards. 

(B)  Subzone  1 :  1 .5  for  Tier  4  standards 
and  Tier  3  p.m.  and  CO  standards. 

(C)  Subzone  2:  1 .5  for  Tier  4  NOx  and 
HC  standards  and  for  Tier  3  NOx-f-HC 
standards. 


(D)  Subzone  2: 1 .9  for  PM  and  CO 
standards.  However,  there  is  no  NTE 
standard  in  Subzone  2b  for  PM 
emissions  if  the  engine  family’s 
applicable  standard  for  PM  is  at  or 
above  0.07  g/kW-hr. 

(iv)  For  constant -speedengines 
certified  using  a  duty  cycle  specified  in 
§1 042.505(b)(3)  or  (4),  apply  the 
following  NTE  multipliers: 

(A)  Subzone  1 :  1 .2  for  Tier  3  NOx+HC 
standards. 

(B)  Subzone  1 : 1 .5  for  Tier  4  standards 
and  Tier  3  p.m.  and  CO  standards. 

(C)  Subzone  2:  1 .5  for  Tier  4  NOx  and 
HC  standards  and  for  Tier  3  NOx+HC 
standards. 

(D)  Subzone  2: 1 .9  for  PM  and  CO 
standards.  However,  there  is  no  NTE 
standard  for  PM  emissions  if  the  engine 
family’s  applicable  standard  for  PM  is  at 
or  above  0.07  g/kW-hr. 

(v)  For  variable-speedauxiliary 
marine  engines  certified  using  the  duty 
cycle  specified  in  §1042.505(b)(5)(ii)  or 
(iii): 

(A)  Subzone  1 : 1 .2  for  Tier  3  NOx-t-HC 
standards. 

(B)  Subzone  1 :  1 .5  for  Tier  4  standards 
and  Tier  3  p.m.  and  CO  standards. 

(C)  Subzone  2:  1 .2  for  Tier  3  NOx-*-HC 
standards. 

(D)  Subzone  2: 1 .5  for  Tier  4  standards 
and  Tier  3  p.m.  and  CO  standards. 
However,  there  is  no  NTE  standard  for 
PM  emissions  if  the  engine  family’s 
applicablestandard  for  PM  is  at  or 
above  0.07  g/kW-hr. 


(3)  The  NTE  standards  apply  to  your 
engines  whenever  they  operate  within 
the  NTE  zone  for  an  NTE  sampling 
period  of  at  least  thirty  seconds,  during 
which  only  a  single  operator  demand  set 
point  may  be  selected.  Engine  operation 
during  a  change  in  operator  demand  is 
excluded  from  any  NTE  sampling 
period.  There  is  no  maximum  NTE 
sampling  period. 

(4)  Collect  emission  data  for 
determining  compliance  with  the  NTE 
standards  using  the  procedures 
described  in  subpart  F  of  this  part. 

(5)  You  may  ask  us  to  accept  as 
compliant  an  engine  that  does  not  fully 
meet  specific  requirements  under  the 
applicable  NTE  standards  where  such 
deficiencies  are  necessary  for  safety. 

(d)  *  *  * 

(-1)  *  *  * 

(ii)  Gaseous- fuel  edengines  must 
comply  with  HC  standards  based  on 
nonmethane-  nonethanehydrocarbon 
emissions. 

***** 

*  185.  Section  1042.104  isamended  by 
revising  paragraph  (a)(2)  to  read  as 
follows: 

§1042.104  Exhaust  emission  standards 
for  Category  3  engines. 

(a)  *  *  * 

(2)  NOx  standards  apply  based  on  the 
engine’s  model  year  and  maximum  in- 
use  engine  speed  as  shown  in  the 
following  table: 


Table  1  to  §1042.104— NO x  Emission  Standards  for  Category  3  Engines  (g/kW-hr) 


Maximum  in-useengine  speed 

Emission  standards 

Model  year 

Less  than  1 30 

130-2000 

Over  2000 

RPM 

RPM 8 

RPM 

Tier  1  . 

2004-201 0b  . 

17.0 

45.0  ■  n<¥0-2°5  ... 

9.8 

Tier  2  . 

2011-2015  . 

14.4 

44.0  ■  n<¥ °-23) 

7.7 

Tier  3 c  . 

2016  and  later  . 

3.4 

9  o  ■  n(¥o-2°)  ... 

2.0 

Applicable  standards  are  calculated  from  n  (maximum  in-useengine  speed,  in  RPM,  as  specified  in  §1042.140).  Round  the  standards  to  one 
decimal  place. 

bTier  1  NOx  standards  apply  as  specified  in  40  CFR  part  94  for  engines  originally  manufactured  in  model  years  2004  through  2010.  They  are 
shown  here  only  for  reference. 

cFor  engines  designed  with  on -off controls  as  specified  in  §1042.1 15(g),  the  Tier  2  standards  continue  to  apply  any  time  the  engine  has  dis¬ 
abled  its  Tier  3  NOx  emission  controls. 


***** 

*  186.  Section  1042.110  isamended  by 
revising  paragraphs  (a)(1 )  and  (d)  and 
removing  and  reserving  paragraph  (b). 
The  revisions  read  as  follows: 

§1042.110  Recording  reductant  use  and 
other  diagnostic  functions. 

(a)  *  *  * 

(1)  The  diagnostic  system  must 
monitor  reductant  quality  and  tank 
levels  and  alert  operators  to  the  need  to 
refill  the  reductant  tank  before  it  is 
empty,  or  to  replace  the  reductant  if  it 


does  not  meet  your  concentration 
specifications.  Unless  we  approve  other 
alerts,  use  a  malfunction  -indicatorlight 
(MIL)  and  an  audible  alarm.  You  do  not 
need  to  separately  monitor  reductant 
quality  if  your  system  uses  input  from 
an  exhaust  NOx  sensor  (or  other  sensor) 
to  alert  operators  when  reductant 
quality  is  inadequate.  However,  tank 
level  must  be  monitored  in  all  cases. 
***** 

(d)  For  Category  3  engines  equipped 
with  on-offNOx  controls  (as  allowed  by 


§1042.1 15(g)),  you  must  also  equip  your 
engine  to  continuously  monitor  NOx 
concentrations  in  the  exhaust.  See 
§1042.650  to  determine  if  this 
requirement  applies  for  a  given  Category 
1  or  Category  2  engine.  For 
measurement  technologies  involving 
discrete  sampling  events,  measu remen ts 
are  considered  continuous  if  they  repeat 
at  least  once  every  60  seconds;  we  may 
approve  a  longer  sampling  period  if  it  is 
necessary  or  appropriate  for  sufficiently 
accurate  measurements.  Describe  your 
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system  for  onboard  NOx  measurements 
in  your  application  for  certification.  Use 
good  engineering  judgment  to  alert 
operators  if  measured  NOx 
concentrations  indicate  malfunctioning 
emission  controls.  Record  any  such 
operation  in  nonvolatile  computer 
memory.  You  are  not  required  to 
monitor  NOx  concentrations  during 
operation  for  which  the  emission 
controls  may  be  disabled  under 
§1042.1 15(g).  For  the  purpose  of  this 
paragraph  (d),  “malfunctioning 
emission  controls55  means  any  condition 
in  which  the  measured  NOx 
concentration  exceeds  the  highest  value 
expected  when  the  engine  is  in 
compliance  with  the  installed  engine 
standard  of  §1042.1 04(g).  Usegood 
engineering  judgment  to  determine 
these  expected  values  during 
production  -  linetesting  of  the  engine 
using  linear  interpolation  between  test 
points  and  accounting  for  the  degree  to 
which  the  cycle- weightedemissions  of 
the  engine  are  below  the  standard.  You 
may  also  use  additional  intermediate 
test  points  measured  during  the 
production- 1 inetest.  Note  that  the 
provisions  of  paragraph  (a)  of  this 
section  also  apply  for  SCR  systems 
covered  by  this  paragraph  (d).  For 
engines  subject  to  both  the  provisions  of 
paragraph  (a)  of  this  section  and  this 
paragraph  (d),  use  good  engineering 
judgment  to  integrate  diagnostic  features 
to  comply  with  both  paragraphs.  For 
example,  engines  may  useon-offNOx 
controls  to  disable  certain  emission 
control  functions  only  if  the  diagnostic 
system  indicates  that  the  monitoring 
described  in  this  paragraph  (d)  is  active. 

*  187.  Section  1042.120  is  amended  by 
revising  paragraph  (b)  introductory  text 
to  read  as  follows: 

§1042.120  Emission-related  warranty 
requirements. 

*  *  *  *  * 

(b)  Warranty  period.  Your  emission - 
related  warranty  must  be  valid  for  at 
least  as  long  as  the  minimum  warranty 
periods  listed  in  this  paragraph  (b)  in 
hours  of  operation  and  years,  whichever 
comes  first.  You  may  offer  an  emission  - 
related  warranty  more  generous  than  we 
require.  The  emission -related  warranty 
for  the  engine  may  not  be  shorter  than 
any  basic  mechanical  warranty  you 
provide  without  charge  for  the  engine. 
Similarly,  the  emission  -  relatedwarranty 
for  any  component  may  not  be  shorter 
than  any  warranty  you  provide  without 
charge  for  that  component.  This  means 
that  your  warranty  may  not  treat 
emission -relatedand  nonemission - 
related  defects  differently  for  any 
component.  If  an  engine  has  no  hour 
meter,  we  base  the  warranty  periods  in 


this  paragraph  (b)  only  on  the  engine’s 
age  (in  years).  The  warranty  period 
begins  when  the  engine  is  placed  into 
service.  The  following  minimum 
warranty  periods  apply: 
***** 

*  188.  Section  1042.125  isamended  by 
revising  paragraphs  (a)(2)(i),  (a)(3)(i),  (c), 
(e),  and  (f)  introductory  text  to  read  as 
fol  lows: 

§1042.125  Maintenance  instructions. 

***** 

(a) *  *  * 

(2)  *  *  * 

(i)  For  EGR-relatedfi  Iters  and  coolers, 
DEF  filters,  crankcase  ventilation  valves 
and  filters,  and  fuel  injector  tips 
(cleaning  only),  the  minimum  interval  is 
1,500  hours. 

***** 

(3) *  *  * 

(i)  For  EGR-relatedfi  Iters  and  coolers, 
DEF  filters,  crankcase  ventilation  valves 
and  filters,  and  fuel  injector  tips 
(cleaning  only),  the  minimum  interval  is 
1,500  hours. 

***** 

(c)  Special  maintenance.  You  may 
specify  more  frequent  maintenance  to 
address  problems  related  to  special 
situations,  such  as  atypical  engine 
operation.  You  must  clearly  state  that 
this  additional  maintenance  is 
associated  with  the  special  situation  you 
are  addressing.  You  may  also  address 
maintenance  of  low  -  useengines  (such 
as  recreational  or  stand -byengines)  by 
specifying  the  maintenance  interval  in 
terms  of  calendar  months  or  years  in 
addition  to  your  specifications  in  terms 
of  engine  operating  hours.  All  special 
maintenance  instructions  must  be 
consistent  with  good  engineering 
judgment.  We  may  disapprove  your 
maintenance  instructions  if  we 
determine  that  you  have  specified 
special  maintenance  steps  to  address 
maintenance  that  is  unlikely  to  occur  in 
use,  or  engine  operation  that  is  not 
atypical.  For  example,  this  paragraph  (c) 
does  not  allow  you  to  design  engines 
that  require  special  maintenance  for  a 
certain  type  of  expected  operation,  if  we 
determine  that  certain  maintenance 
items  do  not  qualify  as  special 
maintenance  under  this  paragraph  (c), 
you  may  identify  this  as  recommended 
additional  maintenance  under 
paragraph  (b)  of  this  section. 
***** 

(e)  Maintenance  that  is  not  emission  - 
related.  For  maintenance  unrelated  to 
emission  controls,  you  may  schedule 
any  amount  of  inspection  or 
maintenance.  You  may  also  take  these 
inspection  or  maintenance  steps  during 
service  accumulation  on  your  emission - 


data  engines,  as  long  as  they  are 
reasonable  and  technologically 
necessary.  This  might  include  adding 
engine  oil,  changing  air,  fuel,  or  oil 
filters,  servicing  engine- cool ingsystems, 
and  adjusting  idle  speed,  governor, 
engine  bolt  torque,  valve  lash,  or 
injector  lash.  You  may  not  perform  this 
nonemission -relatedmaintenance  on 
emission -dataengines  more  often  than 
the  least  frequent  intervals  that  you 
recommend  to  the  ultimate  purchaser. 

(f)  Source  of  parts  and  repairs.  State 
clearly  in  your  written  maintenance 
instructions  that  a  repair  shop  or  person 
of  the  owner’s  choosing  may  maintain, 
replace,  or  repair  emission  control 
devicesand  systems.  Your  instructions 
may  not  require  components  or  service 
identified  by  brand,  trade,  or  corporate 
name.  Also,  do  not  directly  or  indirectly 
condition  your  warranty  on  a 
requirement  that  the  engine  be  serviced 
by  your  franchised  dealers  or  any  other 
service  establishments  with  which  you 
have  a  commercial  relationship.  You 
may  disregard  the  requirements  in  this 
paragraph  (f)  if  you  do  one  of  two 
things: 

***** 

*  189.  Section  1042.130  isamended  by 
revising  paragraph  (b)  to  read  as  follows: 

§1042.130  installation  instructions  for 
vessel  manufacturers. 

***** 

(b)  Make  sure  these  instructions  have 
the  following  information: 

(1)  Include  the  heading:  “Emission- 
related  installation  instructions”. 

(2)  State:  “Failing  to  follow  these 
instructions  when  installing  a  certified 
engine  in  a  vessel  violates  federal  law 
(40  CFR  1068.105(b)),  subject  to  fines  or 
other  penalties  as  described  in  the  Clean 
Air  Act.” 

(3)  Describe  the  instructions  needed 
to  properly  install  the  exhaust  system 
and  any  other  components.  Include 
instructions  consistent  with  the 
requirements  of  §1042.205(u). 

(4)  Describe  any  necessary  steps  for 
installing  the  diagnostic  system 
described  in  §1042.110. 

(5)  Describe  how  your  certification  is 
limited  for  any  type  of  application. .  For 
example,  if  your  engines  are  certified 
only  for  constant -speedoperation,  tell 
vessel  manufacturers  not  to  install  the 
engines  in  variable-speedapplications 
or  modify  the  governor. 

(6)  Describe  any  other  instructions  to 
make  sure  the  installed  engine  will 
operate  according  to  design 
specifications  in  your  application  for 
certification.  This  may  include,  for 
example,  instructions  for  installing 
aftertreatment  devices  when  installing 
the  engines. 
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(7)  State:  “if  you  install  the  engine  in 
a  way  that  makes  the  engine’s  emission 
control  information  label  hard  to  read 
during  normal  engine  maintenance,  you 
must  place  a  duplicate  label  on  the 
vessel,  as  described  in  40  CFR 
1068.105.” 

(8)  Describe  any  vessel  labeling 
requirements  specified  in  §1042.135. 

*  *  *  *  * 

*  190.  Section  1042.135  is  amended  by 
revising  paragraphs  (b),  (c),  (d)(1 ),  and 
(e)  introductory  text  to  read  as  follows: 

§1042.135  Labeling. 

*  *  *  *  * 

(b)  At  the  time  of  manufacture,  affix 
a  permanent  and  legible  label 
identifying  each  engine.  The  label  must 
meet  the  requirements  of  40  CFR 
1068.45. 

(c)  The  label  must — 

(1)  Include  the  heading  “EMISSION 
CONTROL  INFORMATION”. 

(2)  Include  your  full  corporate  name 
and  trademark.  You  may  identify 
another  company  and  use  its  trademark 
instead  of  yours  if  you  comply  with  the 
branding  provisions  of  40  CFR  1068.45. 

(3)  Include  EPA’s standardized 
designation  for  the  engine  family  (and 
subfamily,  where  applicable). 

(4)  Identify  all  the  emission  standards 
that  apply  to  the  engine  (or  FELs,  if 
applicable).  If  you  do  not  declare  an  FEL 
under  subpart  H  of  this  part,  you  may 
alternatively  state  the  engine’s  category, 
displacement  (in  liters  or  L/cyl), 
maximum  engine  power  (in  kW),  and 
power  density  (in  kW/L)  as  needed  to 
determine  the  emission  standards  for 
the  engine  family.  You  may  specify 
displacement,  maximum  engine  power, 
or  power  density  as  a  range  consistent 
with  the  ranges  listed  in  §1042.101.  See 
§1042.140  for  descriptions  of  how  to 
speci  fy  per  -  cy  I  i  nderd  isp  lacement, 
maximum  engine  power,  and  power 
density. 

(5)  State  the  date  of  manufacture 
[DAY  (optional),  MONTH,  and  YEAR]; 
however,  you  may  omit  this  from  the 
label  if  you  stamp,  engrave,  or  otherwise 
permanently  identify  it  elsewhere  on 
the  engine,  in  which  case  you  must  also 
describe  in  your  application  for 
certification  where  you  will  identify  the 
date  on  the  engine. 

(6)  Identify  theapplication(s)  for 
which  the  engine  family  is  certified 
(such  as  constant -speedauxi I iary, 
variable-speedpropulsion  engines  used 
with  fixed -pitchpropellers,  etc.),  if  the 
engine  is  certified  as  a  recreational 
engine,  state:  “INSTALLING  THIS 
RECREATIONAL  ENGINE  IN  A 
COMMERCIAL  VESSEL  OR  USING  THE 
VESSEL  FOR  COMMERCIAL 


PURPOSES  MAY  VIOLATE  FEDERAL 
LAW  SUBJECT  TO  CIVIL  PENALTY  (40 
CFR  1042.601).” 

(7)  For  engines  using  sulfur-sensitive 
technologies,  state:  “ULTRA  LOW 
SULFUR  DIESEL  FUEL  ONLY”. 

(8)  State  the  useful  life  for  your  engine 
family  if  the  applicable  useful  life  is 
based  on  the  provisions  of 

§1042. 101(e)(2)  or  (3),  or 
§1042. 104(d)(2). 

(9)  Identify  the  emission  control 
system.  Use  terms  and  abbreviations  as 
described  in  40  CFR  1068.45.  You  may 
omit  this  information  from  the  label  if 
there  is  not  enough  room  for  it  and  you 
put  it  in  the  owners  manual  instead. 

(10)  State:  “THIS  MARINE  ENGINE 
COMPLIES  WITH  U.S.  EPA 
REGULATIONS  FOR  [MODEL  YEAR].” 

(1 1 )  For  a  Category  1  or  Category  2 
engine  that  can  be  modified  to  operate 
on  residual  fuel,  but  has  not  been 
certified  to  meet  the  standards  on  such 
a  fuel,  include  the  statement:  “THIS 
ENGINE  IS  CERTIFIED  FOR 
OPERATION  ONLY  WITH  DIESEL 
FUEL.  MODIFYING  THE  ENGINE  TO 
OPERATE  ON  RESIDUAL  OR 
INTERMEDIATE  FUEL  MAY  BE  A 
VIOLATION  OF  FEDERAL  LAW 
SUBJECT  TO  CIVIL  PENALTIES.” 

(12)  For  an  engine  equipped  with  on- 
off  emission  controls  as  allowed  by 
§1042.115,  include  the  statement: 

“THIS  ENGINE  IS  CERTIFIED  WITH 
ON-OFF  EMISSION  CONTROLS. 
OPERATION  OF  THE  ENGINE 
CONTRARY  TO  40  CFR  1042.1 15(g)  IS 
A  VIOLATION  OF  FEDERAL  LAW 
SUBJECT  TO  CIVIL  PENALTIES.” 

(13)  For  engines  intended  for 
installation  on  domestic  or  public 
vessels,  include  the  following  statement: 
“THIS  ENGINE  DOES  NOT  COMPLY 
WITH  INTERNATIONAL  MARINE 
REGULATIONS  FOR  COMMERCIAL 
VESSELS  UNLESS  IT  IS  ALSO 
COVERED  BY  AN  E1APP 
CERTIFICATE.” 

(d) *  *  * 

(1)  You  may  identify  other  emission 
standards  that  the  engine  meets  or  does 
not  meet  (such  as  international 
standards),  as  long  as  this  does  not 
cause  you  to  omit  any  of  the  information 
described  in  paragraphs  (c)(5)  through 

(9)  of  this  section.  You  may  add  the 
information  about  the  other  emission 
standards  to  the  statement  we  specify, 
or  you  may  include  it  in  a  separate 
statement. 

***** 

(e)  For  engines  using  sulfur-sensitive 
technologies,  create  a  separate  label 
with  the  statement:  “ULTRA  LOW 
SULFUR  DIESEL  FUEL  ONLY”. 
Permanently  attach  this  label  to  the 


vessel  near  the  fuel  inlet  or,  if  you  do 
not  manufacture  the  vessel,  take  one  of 
the  following  steps  to  ensure  that  the 
vessel  will  be  properly  labeled: 
***** 

*  191.  Section  1042.140  isamended  by 
revising  paragraph  (e)  to  read  as  follows: 

§1042.140  Maximum  engine  power, 
displacement,  power  density,  and  maximum 
in-use  engine  speed. 

***** 

(e)  Throughout  this  part,  references  to 
a  specific  power  value  for  an  engine  are 
based  on  maximum  engine  power.  For 
example,  the  group  of  engines  with 
maximum  engine  power  below  600  kW 
may  be  referred  to  as  engines  below  600 
kW. 

***** 

Subpart  C — Certifying  Engine  Families 

*  192.  Section  1042.201  isamended  by 
revising  paragraphs  (a)  and  (g)  to  read  as 
follows: 

§1042.201  General  requirements  for 
obtaining  a  certificate  of  conformity. 

(a)  You  must  send  us  a  separate 
application  for  a  certificate  of 
conformity  for  each  engine  family.  A 
certificate  of  conformity  is  valid  for  new 
production  from  the  indicated  effective 
date  until  the  end  of  the  model  year  for 
which  it  is  issued,  which  may  not 
extend  beyond  December  31  of  that 
year.  No  certificate  will  be  issued  after 
December  31  of  the  model  year.  You 
may  amend  your  application  for 
certification  after  the  end  of  the  model 
year  in  certain  circumstances  as 
described  in  §§1042.220  and  1042.225. 
You  must  renew  your  certification 
annually  for  any  engines  you  continue 
to  produce. 

***** 

(g)  We  may  require  you  to  deliver 
your  test  engines  to  a  facility  we 
designate  for  our  testing  (see 
§1 042.235(c)).  Alternatively,  you  may 
choose  to  deliver  another  engine  that  is 
identical  in  all  material  respects  to  the 
test  engine,  or  another  engine  that  we 
determine  can  appropriately  serve  as  an 
emission -dataengine  for  the  engine 
family. 

***** 

*  193.  Section  1042.205  isamended  by 
revising  paragraphs  (g),  (o),  (r)(1),  and 
(bb)(1 )  to  read  as  follows: 

§1042.205  Application  requirements. 

***** 

(g)  List  the  specifications  of  the  test 
fuel  (or  mixture  of  test  fuels)  to  show 
that  they  fall  within  the  required  ranges 
we  specify  in  40  CFR  part  1065. 
***** 
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(o)  Present  emission  data  for  HC, 

NOx,  PM,  and  CO  on  an  emission -data 
engine  to  show  your  engines  meet 
emission  standards  as  specified  in 
§§1042.101  or  1042.104.  Note  that  you 
must  submit  PM  data  for  all  engines, 
whether  or  not  a  PM  standard  applies. 
Show  emission  figures  before  and  after 
applying  adjustment  factors  for 
regeneration  and  deterioration  factors 
for  each  pollutant  and  for  each  engine. 

If  we  specify  more  than  one  grade  of  any 
fuel  type  (for  example,  high-sulfurand 
low-sulfurdiesel  fuel),  you  need  to 
submit  test  data  only  for  one  grade, 
unless  the  regulations  of  this  part 
specify  otherwise  for  your  engine. 
Include  emission  results  for  each  mode 
for  Category  3  engines  or  for  other 
engines  if  you  do  discrete -modetesting 
under  §1042.505.  For  engines  using  on- 
off  controls  as  described  in 
§1042.1 15(g),  include  emission  data 
demonstrating  compliance  with  the  Tier 
2  standards  when  the  engines  Tier  3 
NOx  emission  controls  are  disabled. 

Note  that  §§1042.235  and  1042.245 
allows  you  to  submit  an  application  in 
certain  cases  without  new  emission 
data. 

*  *  *  *  * 

(r)  *  *  * 

(1)  Report  all  valid  test  results 
involving  measurement  of  pollutants  for 
which  emission  standards  apply.  Also 
indicate  whether  there  are  test  results 
from  invalid  tests  or  from  any  other  tests 
of  the  emission -dataengine,  whether  or 
not  they  were  conducted  according  to 
the  test  procedures  of  subpart  F  of  this 
part.  We  may  require  you  to  report  these 
additional  test  results.  We  may  ask  you 
to  send  other  information  to  confirm 
that  your  tests  were  valid  under  the 
requirements  of  this  part  and  40  CFR 
part  1065. 

*  *  *  *  * 

(bb)*  *  * 

(1)  Describe  your  normal  practice  for 
importing  engines.  For  example,  this 
may  include  identifying  the  names  and 
addresses  of  any  agents  you  have 
authorized  to  import  your  engines. 
***** 

*  194.  Section  1042.225  is  amended  by 
adding  paragraphs  (b)(4)  and  (g)  to  read 
as  follows: 

§1042.225  Amending  applications  for 
certification. 

***** 

(b)  *  *  * 

(4)  Include  any  other  information 
needed  to  make  your  application  correct 
and  complete. 

***** 

(g)  You  may  produce  engines  as 
described  in  your  amended  application 


for  certification  and  consider  those 
engines  to  be  in  a  certified  configuration 
if  we  approve  a  new  or  modified  engine 
configuration  during  the  model  year 
under  paragraph  (d)of  this  section. 
Similarly,  you  may  modify  in-use 
engines  as  described  in  your  amended 
application  for  certification  and 
consider  those  engines  to  be  in  a 
certified  configuration  if  we  approve  a 
new  or  modified  engine  configuration  at 
any  time  under  paragraph  (d)  of  this 
section.  Modifying  a  new  or  in-use 
engine  to  be  in  a  certified  configuration 
does  not  violate  the  tampering 
prohibition  of  40  CFR  1068.101(b)(1),  as 
long  as  this  does  not  involve  changing 
to  a  certified  configuration  with  a  higher 
family  emission  limit. 

*  195.  Section  1042.235  is  amended  by 
revising  paragraphs  (b),  (c)  introductory 
text,  (c)(4),  and  (d)(1)  to  read  as  follows: 

§1042.235  Emission  testing  reiated  to 
certification. 

***** 

(b)  Test  your  emission -dataengines 
using  the  procedures  and  equipment 
specified  in  subpart  F  of  this  part.  In  the 
case  of  dual  -fuelengines,  measure 
emissions  when  operating  with  each 
type  of  fuel  for  which  you  intend  to 
certify  the  engine.  In  the  case  of  flexible- 
fuel  engines,  measure  emissions  when 
operating  with  the  fuel  mixture  that  best 
represents  in-useoperation  or  is  most 
likely  to  have  the  highest  NOx 
emissions  (or  NOx+HC  emissions  for 
engines  subject  to  N Ox* FI C  standards), 
though  you  may  ask  us  to  instead  to 
perform  tests  with  both  fuels  separately 
if  you  can  show  that  intermediate 
mixtures  are  not  likely  to  occur  in  use. 

(c)  We  may  perform  confirmatory 
testing  by  measuring  emissions  from 
any  of  your  emission -dataengines  or 
other  engines  from  the  engine  family,  as 
follows: 

***** 

(4)  Before  we  test  one  of  your  engines, 
we  may  calibrate  it  within  normal 
production  tolerances  for  anything  we 
do  not  consider  an  adjustable  parameter. 
For  example,  this  would  apply  for  an 
engine  parameter  that  is  subject  to 
production  variability  because  it  is 
adjustable  during  production,  but  is  not 
considered  an  adjustable  parameter  (as 
defined  in  §1042.901)  because  it  is 
permanently  sealed.  For  parameters  that 
relate  to  a  level  of  performance  that  is 
itself  subject  to  a  specified  range  (such 
as  maximum  power  output),  we  will 
generally  perform  any  calibration  under 
this  paragraph  (c)(4)  in  a  way  that  keeps 
performance  within  the  specified  range. 

(d)  *  *  * 


(1 )  The  engine  family  from  the 
previous  model  year  differs  from  the 
current  engine  family  only  with  respect 
to  model  year,  items  identified  in 
§1 042.225(a),  or  other  characteristics 
unrelated  to  emissions.  We  may  waive 
this  criterion  for  differences  we 
determine  not  to  be  relevant. 
***** 

*  196.  Section  1042.240  is  amended  by 
revising  paragraph  (c)(3),  adding 
paragraphs  (c)(4)  and  (5),  and  revising 
paragraph  (d)  to  read  as  follows: 

§1042.240  Demonstrating  compliance  with 
exhaust  emission  standards. 

***** 

(c)  *  *  * 

(3)  Sawtooth  and  other  nonlinear 
deterioration  patterns.  The  deterioration 
factors  described  in  paragraphs  (c)(1) 
and  (2)  of  this  section  assume  that  the 
highest  useful  life  emissions  occur 
either  at  the  end  of  useful  life  or  at  the 
low-hourtest  point.  The  provisions  of 
this  paragraph  (c)(3)  apply  where  good 
engineering  judgment  indicates  that  the 
highest  emissions  over  the  useful  life 
will  occur  between  these  two  points. 

For  example,  emissions  may  increase 
with  service  accumulation  until  a 
certain  maintenance  step  is  performed, 
then  return  to  the  low-houremission 
levels  and  begin  increasing  again.  Base 
deterioration  factors  for  engines  with 
such  emission  patterns  on  the  difference 
between  (or  ratio  of)  the  point  at  which 
the  highest  emissions  occur  and  the 
low-hourtest  point.  Note  that  this 
applies  for  maintenance-related 
deterioration  only  where  we  allow  such 
critical  emission -relatedmaintenance. 

(4)  Deterioration  factor  for  crankcase 
emissions.  If  your  engine  vents 
crankcase  emissions  to  the  exhaust  or  to 
the  atmosphere,  you  must  account  for 
crankcase  emission  deterioration,  using 
good  engineering  judgment.  You  may 
use  separate  deterioration  factors  for 
crankcase  emissions  of  each  pollutant 
(either  multiplicative  or  additive)  or 
include  the  effects  in  combined 
deterioration  factors  that  include 
exhaust  and  crankcase  emissions 
together  for  each  pollutant. 

(5)  Dual-fueland  flexible -fuelengines. 
In  the  case  of  dual-fueland  flexible-fuel 
engines,  apply  deterioration  factors 
separately  for  each  fuel  type.  You  may 
accumulate  service  hours  on  a  single 
emission -dataengine  using  the  type  of 
fuel  or  the  fuel  mixture  expected  to  have 
the  highest  combustion  and  exhaust 
temperatures;  you  may  ask  us  to 
approve  a  different  fuel  mixture  if  you 
demonstrate  that  a  different  criterion  is 
more  appropriate. 

(d)  Determine  the  official  emission 
result  for  each  pollutant  to  at  least  one 
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more  decimal  place  than  the  applicable 
standard.  Apply  the  deterioration  factor 
to  the  official  emission  result,  as 
described  in  paragraph  (c)  of  this 
section,  then  round  the  adjusted  figure 
to  the  same  number  of  decimal  places  as 
the  emission  standard.  Compare  the 
rounded  emission  levels  to  the  emission 
standard  for  each  emission -dataengine. 
In  the  case  of  NOx+HC  standards,  apply 
the  deterioration  factor  to  each  pollutant 
and  then  add  the  results  before 
rounding. 

*  *  *  *  * 

*  197.  Section  1042.250  is  amended  by 
revising  paragraphs  (b)(3)(iv)and  (c)  to 
read  as  follows: 

§1042.250  Recordkeeping  and  reporting. 

*  *  *  *  * 

(b)  *  *  * 

(3)*  *  * 

(iv)  All  your  emission  tests,  including 
the  date  and  purpose  of  each  test  and 
documentation  of  test  parameters  as 
specified  in  part  40  CFR  part  1065. 

*  *  *  *  * 

(c)  Keep  required  data  from  emission 
tests  and  all  other  information  specified 
in  this  section  for  eight  years  after  we 
issue  your  certificate.  If  you  use  the 
same  emission  data  or  other  information 
for  a  later  model  year,  the  eight -year 
period  restarts  with  each  year  that  you 
continue  to  rely  on  the  information. 

*  *  *  *  * 

*  198.  Section  1042.255  is  amended  by 
revising  paragraphs  (c)(2),  (d),  and  (e)  to 
read  as  follows: 

§1042.255  EPA  decisions. 

*  *  *  *  * 

(c) 

(2)  Submit  false  or  incomplete 
information  (paragraph  (e)  of  this 
section  applies  if  this  is  fraudulent). 

This  includes  doing  anything  after 
submission  of  your  application  to 
render  any  of  the  submitted  information 
false  or  incomplete. 

*  *  *  *  * 

(d)  We  may  void  the  certificate  of 
conformity  for  an  engine  family  if  you 
fail  to  keep  records,  send  reports,  or  give 
us  information  as  required  under  this 
part  or  the  Clean  Air  Act.  Note  that 
these  are  also  violations  of  40  CFR 
1068.101(a)(2). 

(e)  We  may  void  your  certificate  if  we 
find  that  you  intentionally  submitted 
false  or  incomplete  information.  This 
includes  rendering  submitted 
information  false  or  incomplete  after 
submission. 

*  *  *  *  * 


Subpart  D — Testing  Production-Line 
Engines 

*  199.  Section  1042.301  isamendedby 
revising  paragraph  (a)  introductory  text 
to  read  as  follows: 

§1042.301  Genera!  provisions. 

(a)  If  you  produce  freshly 
manufactured  marine  engines  that  are 
subject  to  the  requirements  of  this  part, 
you  must  test  them  as  described  in  this 
subpart,  except  as  follows: 
***** 

*  200.  Section  1042.302  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1 042.302  Applicability  of  this  subpart  for 
Category  3  engines. 

***** 

(a)  You  must  test  each  Category  3 
engine  at  the  sea  trial  of  the  vessel  in 
which  it  is  installed  or  within  the  first 
300  hours  of  operation,  whichever 
occurs  first.  This  may  involve  testing  a 
fully  assembled  production  engine 
before  it  is  installed  in  the  vessel.  Since 
you  must  test  each  engine,  the 
provisions  of  §§1042.310  and 
1042.315(b)  do  not  apply  for  Category  3 
engines.  If  we  determine  that  an  engine 
failure  under  this  subpart  is  caused  by 
defective  components  or  design 
deficiencies,  we  may  revoke  or  suspend 
your  certificate  for  the  engine  family  as 
described  in  §1042.340.  If  we  determine 
that  an  engine  failure  under  this  subpart 
is  caused  only  by  incorrect  assembly, 
we  may  suspend  your  certificate  for  the 
engine  family  as  described  in 
§1042.325.  If  the  engine  fails,  you  may 
continue  operating  only  to  complete  the 
sea  trial  and  return  to  port.  It  is  a 
violation  of  40  CFR  1 068. 1 01  (b)(1)  to 
operate  the  vessel  further  until  you 
remedy  the  cause  of  failure.  Each  two- 
hour  period  of  such  operation 
constitutes  a  separate  offense.  A 
violation  lasting  less  than  two  hours 
constitutes  a  single  offense. 
***** 

Subpart  F — Test  Procedures 

*  201. Section  1042.501  isamendedby 
revising  paragraphs  (a),  (d),  (e),  and  (f) 
and  adding  paragraph  (h)  to  read  as 
fol  lows: 

§1042.501  How  do  I  run  a  valid  emission 
test? 

***** 

(a)  Use  the  equipment  and  procedures 
for  compression  -  ignitionengines  in  40 
CFR  part  1065  to  determine  whether 
engines  meet  the  duty-cycleemission 
standards  in  §§1042.101  or  1042.104. 
Measure  the  emissions  of  all  regulated 
pollutants  as  specified  in  40  CFR  part 


1065.  Use  the  applicable  duty  cycles 
specified  in  §1042.505.  The  following 
exceptions  from  the  40  CFR  part  1065 
procedures  apply: 

(1)  If  you  perform  discrete -mode 
testing  and  use  only  one  batch  fuel 
measurement  to  determine  your  mean 
raw  exhaust  flow  rate,  you  must  target 
a  constant  sample  flow  rate  over  the 
mode.  Verify  proportional  sampling  as 
described  in  40  CFR  1065.545  using  the 
mean  raw  exhaust  molar  flow  rate 
paired  with  each  recorded  sample  flow 
rate. 

(2)  If  you  perform  discrete -mode 
testing,  you  may  verify  proportional 
sampling  over  the  whole  duty  cycle 
instead  of  verifying  proportional 
sampling  for  each  discrete  mode. 
***** 

(d)  Adjust  measured  emissions  to 
account  for  aftertreatment  technology 
with  infrequent  regeneration  as 
described  in  §1042.525. 

(e)  Duty -cycletesting  is  limited  to 
atmospheric  pressures  between  91.000 
and  103.325  kPa. 

(f)  You  may  use  special  or  alternate 
procedures  to  the  extent  we  allow  them 
under  40  CFR  1065.10. 
***** 

(h)  This  subpart  is  addressed  to  you 
as  a  manufacturer,  but  it  applies  equally 
to  anyone  who  does  testing  for  you,  and 
to  us  when  we  perform  testing  to 
determine  if  your  engines  meet  emission 
standards. 

*  202.  Section  1042.505  isamended  by 
revising  paragraph  (b)(5)(iii)  to  read  as 
follows: 

§1042.505  Testing  engines  using  discrete¬ 
mode  or  ramped-modai  duty  cycles. 

***** 

(b)  *  *  * 

(5)*  *  * 

(iii)  Use  the  8-modeduty  cycle  or  the 
corresponding  ramped -modalcycle 
described  in  40  CFR  part  1039, 

Appendix  II,  paragraph  (c)  for  variable- 
speed  auxiliary  engines  with  maximum 
engine  power  at  or  above  19  kW  that  are 
not  propeller- lawengines. 
***** 

*  203.  Section  1042.515  isamended  by 
revising  paragraphs  (f)(2),  (f)(4),  and  (g) 
to  read  as  follows: 

§1042.515  Test  procedures  related  to  not- 
to-exceed  standards. 

***** 

(f)*  *  * 

(2)  You  may  ask  us  to  approve  a 
Limited  Testing  Region  (LTR).  An  LTR 
is  a  region  of  engine  operation,  within 
the  applicable  NTE  zone,  where  you 
have  demonstrated  that  your  engine 
family  operates  for  no  more  than  5.0 
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percent  of  its  normal  in-useoperation, 
on  a  time-weightedbasis.  You  must 
specify  an  LTR  using  boundaries  based 
on  engine  speed  and  power  (or  torque), 
where  the  LTR  boundaries  must 
coincide  with  some  portion  of  the 
boundary  defining  the  overall  NTE 
zone.  Any  emission  data  collected 
within  an  LTR  for  a  time  duration  that 
exceeds  5.0  percent  of  the  duration  of  its 
respective  NTE  sampling  period  will  be 
excluded  when  determining  compliance 
with  the  applicable  NTE  standards.  Any 
emission  data  collected  within  an  LTR 
for  a  time  duration  of  5.0  percent  or  less 
of  the  duration  of  the  respective  NTE 
sampling  period  will  be  included  when 
determining  compliance  with  the  NTE 
standards. 

*  *  *  *  * 

(4)  You  may  exclude  emission  data 
based  on  catalytic  aftertreatment 
temperatures  as  follows: 

(i)  For  an  engine  equipped  with  a 
catalytic  NOx  aftertreatment  system, 
exclude  NOx  emission  data  that  is 
collected  when  the  exhaust  temperature 
at  any  time  during  the  NTE  event  is  less 
than  250  °C. 

(ii)  For  an  engine  equipped  with  an 
oxidizing  catalytic  aftertreatment 
system,  exclude  HC  and  CO  emission 
data  that  is  collected  when  the  exhaust 
temperature  at  any  time  during  the  NTE 
event  is  less  than  250  °C.  Similarly, 
exclude  PM  emission  data  during 
operation  involving  exhaust 
temperature  below  250  °C  for  an  engine 
equipped  with  an  oxidizing  flow¬ 
through  catalyst. 

(iii)  Measure  exhaust  temperature 
within  30  cm  downstream  of  the  last 
applicable  catalytic  aftertreatment 
device.  Where  there  are  parallel  paths, 
use  good  engineering  judgment  to 
measure  the  temperature  within  30  cm 
downstream  of  the  last  applicable 
catalytic  aftertreatment  device  in  the 
path  with  the  greatest  exhaust  flow. 

(g)  Emission  sampling  is  not  valid  for 
NTE  testing  if  it  includes  any  active 
regeneration,  unless  the  emission 
averaging  period  includes  the  complete 
regeneration  event(s)  and  the  full  period 
of  engine  operation  until  the  start  of  the 
next  regeneration  event.  This  provision 
applies  only  for  engines  that  send  an 
electronic  signal  indicating  the  start  of 
the  regeneration  event. 

*  204.  Section  1042.525  is  revised  to 
read  as  follows: 

§1042.525  How  do  I  adjust  emission  levels 
to  account  for  infrequently  regenerating 
aftertreatment  devices? 

For  engines  using  aftertreatment 
technology  with  infrequent  regeneration 
events  that  may  occur  during  testing, 
take  one  of  the  fol  low  i  ng  approaches  to 


account  for  the  emission  impact  of 
regeneration,  or  use  an  alternate 
methodology  that  we  approve  for 
Category  3  engines: 

(a)  You  may  use  the  calculation 
methodology  described  in  40  CFR 
1065.680  to  adjust  measured  emission 
results.  Do  this  by  developing  an 
upward  adjustment  factor  and  a 
downward  adjustment  factor  for  each 
pollutant  based  on  measured  emission 
data  and  observed  regeneration 
frequency  as  follows: 

(1)  Adjustment  factors  should 
generally  apply  to  an  entire  engine 
family,  but  you  may  develop  separate 
adjustment  factors  for  different 
configurations  within  an  engine  family. 
Use  the  adjustment  factors  from  this 
section  in  all  testing  for  the  engine 
family. 

(2)  You  may  use  carryover  or  carry  - 
across  data  to  establish  adjustment 
factors  for  an  engine  family  as  described 
in  §1042.235,  consistent  with  good 
engineering  judgment. 

(3)  Determine  the  frequency  of 
regeneration,  F,  as  described  in  40  CFR 
1065.680  from  in-useoperating  data  or 
from  running  repetitive  tests  in  a 
laboratory.  If  the  engine  is  designed  for 
regeneration  at  fixed  time  intervals,  you 
may  apply  good  engineering  judgment 
to  determine  F  based  on  those  design 
parameters. 

(4)  Identify  the  value  of  F  in  each 
application  for  certification  for  which  it 
applies. 

(b)  You  may  ask  us  to  approve  an 
alternate  methodology  to  account  for 
regeneration  events.  We  will  generally 
limit  approval  to  cases  where  your 
engines  use  aftertreatment  technology 
with  extremely  infrequent  regeneration 
and  you  are  unable  to  apply  the 
provisions  of  this  section. 

(c)  You  may  choose  to  make  no 
adjustments  to  measured  emission 
results  if  you  determine  that 
regeneration  does  not  significantly  affect 
emission  levels  for  an  engine  family  (or 
configuration)  or  if  it  is  not  practical  to 
identify  when  regeneration  occurs,  if 
you  choose  not  to  make  adjustments 
under  paragraph  (a)  or  (b)  of  this 
section,  your  engines  must  meet 
emission  standards  for  all  testing, 
without  regard  to  regeneration. 

Subpart  G — Special  Compliance 
Provisions 

*  205.  Section  1042.601  isamendedby 
revising  paragraph  (d)and  adding 
paragraph  (j)  to  read  as  follows: 

§1042.601  General  compliance  provisions 
for  marine  engines  and  vessels. 

***** 


(d)  The  provisions  of  §1042.635  for 
the  national  security  exemption  apply 
in  addition  to  the  provisions  of  40  CFR 
1068.225. 

***** 

(j)  Subpart  C  of  this  part  describes 
how  to  test  and  certify  dual-fueland 
flexible-fuelengines.  Some  multi  -fuel 
engines  may  not  fit  either  of  those 
defined  terms.  For  such  engines,  we  will 
determine  whether  it  is  most 
appropriate  to  treat  them  as  single- fuel 
engines,  dual-fuelengines,  or  flexible- 
fuel  engines  based  on  the  range  of 
possible  and  expected  fuel  mixtures.  For 
example,  an  engine  might  burn  natural 
gas  but  initiate  combustion  with  a  pilot 
injection  of  diesel  fuel.  If  the  engine  is 
designed  to  operate  with  a  single  fueling 
algorithm  (/.e.,  fueling  ratesare  fixed  at 
a  given  engine  speed  and  load 
condition),  we  would  generally  treat  it 
as  a  single-fuelengine.  In  this  context, 
the  combination  of  diesel  fuel  and 
natural  gas  would  be  its  own  fuel  type. 

If  the  engine  is  designed  to  also  operate 
on  diesel  fuel  alone,  we  would  generally 
treat  it  as  a  dual  -fuelengine.  If  the 
engine  is  designed  to  operate  on  varying 
mixtures  of  the  two  fuels,  we  would 
generally  treat  it  as  a  flexible- fuel 
engine.  To  the  extent  that  requirements 
vary  for  the  different  fuels  or  fuel 
mixtures,  we  may  apply  the  more 
stringent  requirements. 

*  206.  Section  1042.605  isamended  by 
revising  paragraph  (e)(3)  to  read  as 
follows: 

§1042.605  Dressing  engines  already 
certified  to  other  standards  for  nonroad  or 
heavy-duty  highway  engines  for  marine 
use. 

***** 

(e)  *  *  * 

(3)  Send  the  Designated  Compliance 
Officer  written  notification  describing 
your  plans  before  using  the  provisions 
of  this  section.  In  addition,  by  February 
28  of  each  calendar  year  (or  less  often 
if  we  tell  you),  send  the  Designated 
Compliance  Officer  a  signed  letter  with 
all  the  following  information: 

(i)  Identify  your  full  corporate  name, 
address,  and  telephone  number. 

(ii)  List  the  engine  models  for  which 
you  used  this  exemption  in  the  previous 
year  and  describe  your  basis  for  meeting 
the  sales  restrictions  of  paragraph  (d)(4) 
of  this  section. 

(iii)  State:  “We  prepared  each  listed 
engine  model  for  marine  application 
without  making  any  changes  that  could 
increase  its  certified  emission  levels,  as 
described  in  40  CFR  1042.605.” 
***** 

*  207.  Section  1042.610  isamended  by 
revising  paragraph  (e)(2)  to  read  as 
follows: 
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§1042,610  Certifying  auxiliary  marine 
engines  to  land-based  standards. 

***** 

(e)  *  *  * 

(2)  Send  the  Designated  Compliance 
Officer  written  notification  describing 
your  plans  before  using  the  provisions 
of  this  section,  in  addition,  by  February 
28  of  each  calendar  year  (or  less  often 
if  we  tell  you),  send  the  Designated 
Compliance  Officer  a  signed  letter  with 
all  the  following  information: 

(i)  Identify  your  full  corporate  name, 
address,  and  telephone  number 

(ii)  List  the  engine  models  for  which 
you  used  this  exemption  in  the  previous 
year  and  describe  your  basis  for  meeting 
the  sales  restrictions  of  paragraph  (d)(3) 
of  this  section. 

(iii)  State:  “We  prepared  each  listed 
engine  model  for  marine  application 
without  making  any  changes  that  could 
increase  its  certified  emission  levels,  as 
described  in  40  CFR  1042.610.“ 
***** 

*  208.  Section  1042.630  is  amended  by 
revising  paragraph  (f)  to  read  as  follows: 

§1042,630  Personal-use  exemption, 

***** 

(f)  The  vessel  must  be  a  vessel  that  is 
not  classed  or  subject  to  Coast  Guard 
inspections  or  surveys.  Note  that 
dockside  examinations  performed  by 
the  Coast  Guard  are  not  considered 
inspections  (see  46  U.S.C.  3301  and  46 
U.S.C.  4502). 

*  209.  Section  1042.635  is  revised  to 
read  as  follows: 

§1042.635  National  security  exemption. 

Engines  qualify  fora  national  security 
exemption  as  described  in  40  CFR 
1068.225.  This  applies  to  both  freshly 
manufactured  and  remanufactured 
engines. 

§1042,640  [Removed] 

*  210.  Section  1042.640  is  removed. 

*  211.  Section  1042.650  is  amended  by 
revising  paragraphs  (a)  and  (d)  to  read 
as  follows: 

§1042,650  Exemptions  for  migratory 
vessels  and  auxiliary  engines  on  Category 
3  vessels, 

***** 

(a)  Temporary  exemption.  A  vessel 
owner  may  ask  us  for  a  temporary 
exemption  from  the  tampering 
prohibition  in  40  CFR  1 068.1 01(b)(1 )  for 
a  vessel  if  it  will  operate  for  an  extended 
period  outside  the  United  States  where 
ULSD  is  not  available.  In  your  request, 
describe  where  the  vessel  will  operate, 
how  long  it  will  operate  there,  why 
ULSD  will  be  unavailable,  and  how  you 
will  modify  the  engine,  including  its 
emission  controls.  If  we  approve  your 


request,  you  may  modify  the  engine,  but 
only  as  needed  to  disable  or  remove  the 
emission  controls  needed  for  meeting 
the  Tier  4  standards.  You  must  return 
the  engine  to  its  original  certified 
configuration  before  the  vessel  returns 
to  the  United  States  to  avoid  violating 
the  tampering  prohibition  in  40  CFR 
1068.101(b)(1).  We  may  set  additional 
conditions  to  prevent  circumvention  of 
the  provisions  of  this  part. 
***** 

(d)  Auxiliary  engines  on  Category  3 
vessels.  Auxiliary  engines  that  will  be 
installed  on  vessels  with  Category  3 
propulsion  engines  qualify  for  an 
exemption  from  the  standards  of  this 
part  provided  all  the  following 
conditions  are  met: 

(1 )  To  be  eligible  for  this  exemption, 
the  engine  must  meet  all  the  following 
criteria. 

(1)  The  engine  must  have  an  E1APP 
certificate  demonstrating  compliance 
with  the  applicable  NOx  standards  of 
Annex  VI  and  meet  all  other  applicable 
requirements  of  40  CFR  part  1043. 
Engines  installed  on  vessels  constructed 
on  or  after  January  1, 2016  must 
conform  fully  to  the  Annex  VI  Tier  ill 
NOx  standards  as  described  in  40  CFR 
part  1043  and  meet  all  other  applicable 
requirements  in  40  CFR  part  1043. 
Engines  that  would  otherwise  be  subject 
to  the  Tier  4  standards  of  this  part  must 
also  conform  fully  to  the  Annex  VI 
Tier  ill  NOx  standards  as  described  in 
40  CFR  part  1043. 

(ii)  The  engine  may  not  be  used  for 
propulsion  (except  for  emergency 
engines). 

(iii)  Engines  certified  to  the  Annex  VI 
Tier  111  standards  may  be  equipped  with 
on-offNOx  controls,  as  long  as  they 
conform  to  the  requirements  of 
§§1042.1 10(d)  and  1042.115(g); 
however,  the  engines  must  comply  fully 
with  the  Annex  VI  Tier  II  standards 
when  the  emission  controls  are 
disabled,  and  meet  any  other 
requirements  that  apply  under 

Annex  VI. 

(2)  You  must  notify  the  Designated 
Compliance  Officer  of  your  intent  to  use 
this  exemption  before  you  introduce 
engines  into  U.S.  commerce,  not  later 
than  the  time  that  you  apply  for  an 
EiAPP  certificate  for  the  engine  under 
40  CFR  part  1043. 

(3)  The  remanufactured  engine 
requirements  of  subpart  1  of  this  part  do 
not  apply. 

(4)  If  you  introduce  an  engine  into 
U.S.  commerce  under  this  paragraph  (d), 
you  must  meet  the  labeling 
requirements  in  §1042.135,  but  add  the 
following  statement  instead  of  the 
compliance  statement  in 

§1 042.1 35(c)(10): 


THIS  ENGINE  DOES  NOT  COMPLY 
WITH  CURRENT  U.S.  EPA  EMISSION 
STANDARDS  UNDER  40  CFR  1042.650 
AND  IS  FOR  USE  SOLELY  IN  VESSELS 
WITH  CATEGORY  3  PROPULSION 
ENGINES.  INSTALLATION  OR  USE  OF 
THIS  ENGINE  IN  ANY  OTHER 
APPLICATION  MAY  BE  A  VIOLATION 
OF  FEDERAL  LAW  SUBJECT  TO  CIVIL 
PENALTY. 

(5)  The  reporting  requirements  of 
§1042.660  apply  for  engines  exempted 
under  this  paragraph  (d). 

*  212.  Section  1042.655  is  amended  by 
revising  the  section  heading  and 
paragraph  (b)  to  read  as  follows: 

§1042.655  Special  certification  provisions 
for  Category  3  engines  with  aftertreatment. 

***** 

(b)  Required  testing.  The  emission  - 
data  engine  must  be  tested  as  specified 
in  subpart  F  of  this  part  to  verify  that 
the engine-outemissions  comply  with 
the  Tier  2  standards.  The  catalyst 
material  or  other  aftertreatment  device 
must  be  tested  under  conditions  that 
accurately  represent  actual  engine 
conditions  for  the  test  points.  This 
catalyst  or  aftertreatment  testing  may  be 
performed  on  a  bench  scale. 
***** 

*  21 3.  Section  1042.660  is  amended  by 
revising  paragraphs  (b)  and  (c)(1 )  to  read 
as  follows: 

§1042.660  Requirements  for  vessel 
manufacturers,  owners,  and  operators. 

***** 

(b)  For  vessels  equipped  with  SCR 
systems  requiring  the  use  of  urea  or 
other  reductants,  owners  and  operators 
must  report  to  the  Designated 
Enforcement  Officer  within  30  days  any 
operation  of  such  vessels  without  the 
appropriate  reductant.  This  includes 
vessels  with  auxiliary  engines  certified 
to  Annex  VI  standards  under 
§1042.650(d).  Failure  to  comply  with 
the  requirements  of  this  paragraph  is  a 
violation  of  40  CFR  1068.101(a)(2).  Note 
that  such  operation  is  a  violation  of  40 
CFR  1068.101(b)(1). 

(c)  *  *  * 

(1)  The  requirements  of  this  paragraph 
(c)(1 )  apply  only  for  Category  3  engines. 
All  maintenance,  repair,  adjustment, 
and  alteration  of  Category  3  engines 
subject  to  the  provisions  of  this  part 
performed  by  any  owner,  operator  or 
other  maintenance  provider  must  be 
performed  using  good  engineering 
judgment,  in  such  a  manner  that  the 
engine  continues  (after  the  maintenance, 
repair,  adjustment  or  alteration)  to  meet 
the  emission  standards  it  was  certified 
as  meeting  prior  to  the  need  for  service. 
This  includes  but  is  not  limited  to 
complying  with  the  maintenance 
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instructions  described  in  §1042.125. 
Adjustments  are  limited  to  the  range 
specified  by  the  engine  manufacturer  in 
the  approved  application  for 
certification.  Note  that  where  a  repair 
(or  other  maintenance)  cannot  be 
completed  while  at  sea,  it  is  not  a 
violation  to  continue  operating  the 
engine  to  reach  your  destination. 

*  *  *  *  * 

*  214.  Section  1042.670  is  amended  by 
revising  paragraph  (d)  to  read  as 
follows: 

§1042.670  Special  provisions  for  gas 
turbine  engines. 

*  *  *  *  * 

(d)  Equivalent  displacement.  Apply 
d  isp  lacemen  t  -  based p rov  isi ons  of  t h  is 
part  by  calculating  an  equivalent 
displacement  from  maximum  engine 
power.  The  equivalent  per-cyiinder 
displacement  (in  liters)  equals 
maximum  engine  power  in  kW 
multiplied  by  0.0031 1,  except  that  all 
gas  turbines  with  maximum  engine 
power  above  9,300  kW  are  considered  to 
have  an  equivalent  per-cylinder 
displacement  of  29.0  liters.  Also, 
determine  the  appropriate  Tier  3 
standards  for  Category  1  engines  based 
on  the  engine  having  an  equivalent 
power  density  below  35  kW  per  liter. 

*  *  *  *  * 

Subpart  H — Averaging,  Banking,  and 
Trading  for  Certification 

*  215. Section  1042.701  isamendedby 
adding  paragraphs  (j)  and  (k)  to  read  as 
follows: 

§1042.701  General  provisions. 

*  *  *  *  * 

(j)  NOx+HCand  PM  credits  generated 
under  40  CFR  part  94  may  be  used 
under  this  part  in  the  same  manner  as 
NOs+HCand  PM  credits  generated 
under  this  part. 

(k)  You  may  use  either  of  the 
following  approaches  to  retire  or  forego 
emission  credits: 

(l)  You  may  retire  emission  credits 
generated  from  any  number  of  your 
engines.  This  may  be  considered 
donating  emission  credits  to  the 
environment,  identify  any  such  credits 
in  the  reports  described  in  §1042.730. 
Engines  must  comply  with  the 
applicable  FELs  even  if  you  donate  or 
sell  the  corresponding  emission  credits 
under  this  paragraph  (k).  Those  credits 
may  no  longer  be  used  by  anyone  to 
demonstrate  compliance  with  any  EPA 
emission  standards. 

(2)  You  may  certify  a  family  using  an 
FEL  below  the  emission  standard  as 
described  in  this  part  and  choose  not  to 
generate  emission  credits  for  that 


family.  If  you  do  this,  you  do  not  need 
to  calculate  emission  credits  for  those 
families  and  you  do  not  need  to  submit 
or  keep  the  associated  records  described 
in  this  subpart  for  that  family. 

*  216.  Section  1042.705  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1042.705  Generating  and  calculating 
emission  credits. 

***** 

(c)  As  described  in  §1042.730, 
compliance  with  the  requirements  of 
this  subpart  is  determined  at  the  end  of 
the  model  year  based  on  actual  U.S.- 
directed  production  volumes.  Do  not 
include  any  of  the  following  engines  to 
calculate  emission  credits: 

(1 )  Engines  with  a  permanent 
exemption  under  subpart  G  of  this  part 
or  under  40  CFR  part  1068. 

(2)  Exported  engines. 

(3)  Engines  not  subject  to  the 
requirements  of  this  part,  such  as  those 
excluded  under  §1042.5. 

(4)  [Reserved] 

(5)  Any  other  engines,  where  we 
indicate  elsewhere  in  this  part  1042  that 
they  are  not  to  be  included  in  the 
calculations  of  this  subpart. 

*  217.  Section  1042.710  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1042.710  Averaging  emission  credits. 

***** 

(c)  If  you  certify  an  engine  family  to 
an  FEL  that  exceeds  the  otherwise 
applicable  emission  standard,  you  must 
obtain  enough  emission  credits  to  offset 
the  engine  family’s  deficit  by  the  due 
date  for  the  final  report  required  in 
§1042.730.  The  emission  credits  used  to 
address  the  deficit  may  come  from  your 
other  engine  families  that  generate 
emission  credits  in  the  same  model 
year,  from  emission  credits  you  have 
banked  from  previous  model  years,  or 
from  emission  credits  generated  in  the 
same  or  previous  model  years  that  you 
obtained  through  trading. 

*  218.  Section  1042.725  is  amended  by 
revising  paragraph  (b)(2)  to  read  as 

fol  lows: 

§1042.725  Information  required  for  the 
application  for  certification. 

***** 

(b)*  *  * 

(2)  Detailed  calculations  of  projected 
emission  credits  (positive  or  negative) 
based  on  projected  production  volumes. 
We  may  require  you  to  include  similar 
calculations  from  your  other  engine 
families  to  demonstrate  that  you  will  be 
able  to  avoid  negative  credit  balances 
for  the  model  year.  If  you  project 
negative  emission  credits  for  a  family, 
state  the  source  of  positive  emission 


credits  you  expect  to  use  to  offset  the 
negative  emission  credits. 

*  219.  Section  1042.730  is  amended  by 
revising  paragraphs  (b),  (c)(2),  and  (d)  to 
read  as  follows: 

§1042.730  ABT  reports. 

***** 

(b)  Your  end -of-yeaand  final  reports 
must  include  the  following  information 
for  each  engine  family  participating  in 
the  ABT  program: 

(1)  Engine-familydesignation  and 
averaging  set. 

(2)  The  emission  standards  that  would 
otherwise  apply  to  the  engine  family. 

(3)  The  FEL  for  each  pollutant.  If  you 
change  the  FEL  after  the  start  of 
production,  identify  the  date  that  you 
started  using  the  new  FEL  and/or  give 
the  engine  identification  number  for  the 
first  engine  covered  by  the  new  FEL.  In 
this  case,  identify  each  applicable  FEL 
and  calculate  the  positive  or  negative 
emission  credits  as  specified  in 
§1042.225. 

(4)  The  projected  and  actual  U.S.- 
directed  production  volumes  for  the 
model  year,  as  described  in 

§1 042.705(c).  If  you  changed  an  FEL 
during  the  model  year,  identify  the 
actual  U.S. -directed  product  ion  volume 
associated  with  each  FEL. 

(5)  Maximum  engine  power  for  each 
engine  configuration,  and  the  average 
engine  power  weighted  by  U.S. -directed 
production  volumes  for  the  engine 
family. 

(6)  Useful  life. 

(7)  Calculated  positive  or  negative 
emission  credits  for  the  whole  engine 
family.  Identify  any  emission  credits 
that  you  traded,  as  described  in 
paragraph  (d)(1 )  of  this  section. 

(c)  *  *  * 

(2)  State  whether  you  will  retain  any 
emission  credits  for  banking.  If  you 
choose  to  retire  emission  credits  that 
would  otherwise  be  eligible  for  banking, 
identify  the  engine  families  that 
generated  the  emission  credits, 
including  the  number  of  emission 
credits  from  each  family. 
***** 

(d)  If  you  trade  emission  credits,  you 
must  send  us  a  report  within  90  days 
after  the  transaction,  as  follows: 

(1)  As  the  seller,  you  must  include  the 
following  information  in  your  report: 

(i)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  The  averaging  set  corresponding 
to  the  engine  families  that  generated 
emission  credits  for  the  trade,  including 
the  number  of  emission  credits  from 
each  averaging  set. 
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(2)  As  the  buyer,  you  must  include  the 
following  information  in  your  report: 

(i)  The  corporate  names  of  the  seller 
and  any  brokers. 

(ii)  A  copy  of  any  contracts  related  to 
the  trade. 

(iii)  How  you  intend  to  use  the 
emission  credits,  including  the  number 
of  emission  credits  you  intend  to  apply 
for  each  averaging  set. 

***** 

*  220.  Section  1042.735  is  amended  by 
revising  paragraphs  (a)  and  (b)  to  read 
as  follows: 

§1042.735  Recordkeeping. 

(a)  You  must  organize  and  maintain 
your  records  as  described  in  this 
section. 

(b)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end  -of-yeareport.  You 
may  not  use  emission  credits  for  any 
engines  if  you  do  not  keep  all  the 
records  required  under  this  section.  You 
must  therefore  keep  these  records  to 
continue  to  bank  valid  credits. 


Subpart  I — Special  Provisions  for 
Remanufactured  Marine  Engines 

*  221.  Section  1042.810  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1042.810  Requirements  for  owner/ 
operators  and  installers  during 
remanufacture. 

***** 

(c)  Your  engine  is  not  subject  to  the 
standards  of  this  subpart  if  we 
determine  that  no  certified 
remanufacturing  system  is  available  for 
your  engine  as  described  in  §1042.815. 
For  engines  that  are  remanufactured 
during  multiple  events  within  a  five- 
year  period,  you  are  not  required  to  use 
a  certified  system  until  all  of  your 
engine’s  cylinders  have  been  replaced 
after  the  system  became  available.  For 
example,  if  you  remanufacture  your  16- 
cylinder  engine  by  replacing  four 
cylinders  each  January  and  a  system 
becomes  avai  (able  for  your  engine  June 
1,  2010,  your  engine  must  be  in  a 
certified  configuration  when  you 
replace  four  cylinders  in  January  of 
2014.  At  that  point,  all  16  cylinders 
would  have  been  replaced  after  June  1, 
2010. 

***** 

*  222.  Section  1042.830  is  revised  to 
read  as  follows: 

§1042.830  Labeling. 

(a)  The  labeling  requirements  of  this 
paragraph  (a)  apply  for  remanufacturing 
that  is  subject  to  the  standards  of  this 
subpart.  At  the  time  of  remanufacture, 


affix  a  permanent  and  legible  label 
identifying  each  engine.  The  label  must 
be — 

(1 )  Attached  in  one  piece  so  it  is  not 
removable  without  being  destroyed  or 
defaced. 

(2)  Secured  to  a  part  of  the  engine 
needed  for  normal  operation  and  not 
normally  requiring  replacement. 

(3)  Durable  and  readable  for  the 
engine’s  entire  useful  life. 

(4)  Written  in  English. 

(b)  The  label  required  under 
paragraph  (a)  of  this  section  must — 

(1)  Include  the  heading  “EMISSION 
CONTROL  INFORMATION”. 

(2)  Include  your  full  corporate  name 
and  trademark. 

(3)  Include  EPA’s  standardized 
designation  for  the  engine  family. 

(4)  State  the  engine’s  category, 
displacement  (in  I  iters  or  L/cyl), 
maximum  engine  power  (in  kW),  and 
power  density  (in  kW/L)  as  needed  to 
determine  the  emission  standards  for 
the  engine  family.  You  may  specify 
displacement,  maximum  engine  power, 
and  power  density  as  ranges  consistent 
with  the  ranges  listed  in  §1042.101.  See 
§1042.140  for  descriptions  of  how  to 
specify  per-cylinderdisplacement, 
maximum  engine  power,  and  power 
density. 

(5)  State:  “THIS  MARINE  ENGINE 
MEETS  THE  STANDARDS  OF  40  CFR 
PART  1042,  SUBPART  I,  FOR 
[CALENDAR  YEAR  OF 
REMANUFACTURE].” 

(c)  For  remanufactured  engines  that 
are  subject  to  this  subpart  as  described 
in  §1042.801  (a),  but  are  not  subject  to 
remanufacturing  standards  as  allowed 
by  §1042.810  or  §1042.815,  you  may 
voluntarily  add  a  label  as  specified  in 
paragraphs  (a)  and  (b)  of  this  section, 
except  that  the  label  must  omit  the 
standardized  designation  for  the  engine 
family  and  include  the  following 
alternative  compliance  statement: 

“THIS  MARINE  ENGINE  IS  NOT 
SUBJECT  TO  REMANUFACTURING 
STANDARDS  UNDER 40  CFR  PART 
1042,  SUBPART  I,  FOR  [CALENDAR 
YEAR  OF  REMANUFACTURE].” 

(d)  You  may  add  information  to  the 
emission  control  information  label  to 
identify  other  emission  standards  that 
the  engine  meets  or  does  not  meet  (such 
as  international  standards).  You  may 
also  add  other  information  to  ensure 
that  the  engine  will  be  properly 
maintained  and  used. 

(e)  You  may  ask  us  to  approve 
modified  labeling  requirements  in  this 
section  if  you  show  that  it  is  necessary 
or  appropriate.  We  will  approve  your 
request  if  your  alternate  label  is 
consistent  with  the  intent  of  the  labeling 
requirements  of  this  section. 


*  223.  Section  1042.836  isamended  by 
revising  paragraph  (c)(1)  to  read  as 
follows: 

§1042.836  Marine  certification  of 
locomotive  remanufacturing  systems. 

***** 

(c)  *  *  * 

(1)  Tier  0  locomotive  systems  may  not 
be  used  for  any  Category  1  engines  or 
Tier  1  or  later  Category  2  engines. 
***** 

*  224.  Section  1042.840  isamended  by 
revising  paragraphs  (c)  and  (o)  to  read 
as  follows: 

§1042.840  Application  requirements  for 
remanufactured  engines. 

***** 

(c)  Summarize  the  cost  effectiveness 
analysis  used  to  demonstrate  your 
system  will  meet  the  availability  criteria 
of  §1042.815.  Identify  the  maximum 
allowable  costs  for  vessel  modifications 
to  meet  these  criteria. 
***** 

(o)  Report  all  valid  test  results.  Also 
indicate  whether  there  are  test  results 
from  invalid  tests  or  from  any  other  tests 
of  the  emission -dataengine,  whether  or 
not  they  were  conducted  according  to 
the  test  procedures  of  subpart  F  of  this 
part.  If  you  measure  C02,  report  those 
emission  levels.  We  may  require  you  to 
report  these  additional  test  results.  We 
may  ask  you  to  send  other  information 
to  confirm  that  your  tests  were  valid 
under  the  requirements  of  this  part  and 
40  CFR  part  1065. 
***** 

*  225.  Section  1042.850  isamended  by 
revising  the  introductory  text  to  read  as 
follows: 

§1042.850  Exemptions  and  hardship 
relief. 

This  section  describes  exemption  and 
hardship  provisions  that  are  available 
for  owner/operators  of  engines  subject 
to  the  provisions  of  this  subpart. 
***** 

Subpart  J — Definitions  and  Other 
Reference  Information 

*  226.  Section  1042.901  isamended  as 
follows: 

*  a.  By  revising  the  definition  of 
“Designated  Compliance  Officer”. 

*  b.  By  adding  definitions  for 
“Designated  Enforcement  Officer”, 

“Dual -fuel”, and  “Flexible- fuel” in 
alphabetical  order. 

*  c.  By  revising  the  definitions  for 
“Low-sulfurdiesel  fuel”,  “Model  year”, 
and  “Placed  into  service”. 

*  d.  By  removing  the  definition  for 
“Point  of  first  retail  sale”. 
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*  e.  By  revising  the  definition  of 
“Sulfur-sensitivetechnology55. 

The  revisions  and  additions  read  as 
follows: 

§1042.901  Definitions. 

*  *  *  *  * 

Designated  Compliance  Officer  means 
the  Director,  Diesel  Engine  Compliance 
Center,  U.S.  Environmental  Protection 
Agency,  2000  Traverwood  Drive,  Ann 
Arbor,  Ml  48105;  complianceinfo@ 
ep a. gov ;  epa.gov/otaq/veri fy. 

Designated  Enforcement  Officer 
means  the  Director,  Air  Enforcement 
Division  (2242A),  U.S.  Environmental 
Protection  Agency,  1200  Pennsylvania 
Ave.  NW.,  Washington,  DC  20460. 

*  *  *  *  * 

Dual -fuelmeans  relating  to  an  engine 
designed  for  operation  on  two  different 
fuels  but  not  on  a  continuous  mixture  of 
those  fuels  (see  §1 042.601  (j)).  For 
purposes  of  this  part,  such  an  engine 
remains  a  dual-  fuelengine  even  if  it  is 
designed  for  operation  on  three  or  more 
different  fuels.  Note  that  this  definition 
differs  from  MARPOL  Annex  VI. 

*  *  *  *  * 

Flexible- fuelmeans  relating  to  an 
engine  designed  for  operation  on  any 
mixture  of  two  or  more  different  fuels 
(see  §1 042.601  (j)). 

*  *  *  *  * 

Low-sulfurdiesel  fuel  means  one  of 
the  following: 

(1)  For  in-usefuels,  low-sulfurdiesel 
fuel  means  a  diesel  fuel  marketed  as 
low-sulfurdiesel  fuel  having  a 
maximum  sulfur  concentration  of  500 
parts  per  million. 

(2)  For  testing,  low-sulfurdiesel  fuel 
has  the  meaning  given  in  40  CFR  part 
1065. 

*  *  *  *  * 

Model  year  means  any  of  the 
following: 

(1)  For  freshly  manufactured  marine 
engines  (see  definition  of  “new  marine 
engine,55  paragraph  (1)),  model  year 
means  one  of  the  following: 

(i)  Calendar  year  of  production. 

(ii)  Your  annual  new  model 
production  period  if  it  is  different  than 
the  calendar  year.  This  must  include 
January  1  of  the  calendar  year  for  which 
the  model  year  is  named.  It  may  not 
begin  before  January  2  of  the  previous 
calendar  year  and  it  must  end  by 
December  31  of  the  named  calendar 
year.  For  seasonal  production  periods 
not  including  January  1,  model  year 
means  the  calendar  year  in  which  the 
production  occurs,  unless  you  choose  to 
certify  the  applicable  engine  family  with 
the  following  model  year.  For  example, 
if  your  production  period  is  June  1, 

2010  through  November  30,  2010,  your 


model  year  would  be  2010  unless  you 
choose  to  certify  the  engine  family  for 
model  year  201 1 . 

(2)  For  an  engine  that  is  converted  to 
a  marine  engine  after  being  certified  and 
placed  into  service  as  a  motor  vehicle 
engine,  a  nonroad  engine  that  is  not  a 
marine  engine,  or  a  stationary  engine, 
model  year  means  the  calendar  year  in 
which  the  engine  was  originally 
produced.  For  an  engine  that  is 
converted  to  a  marine  engine  after  being 
placed  into  service  as  a  motor  vehicle 
engine,  a  nonroad  engine  that  is  not  a 
marine  engine,  or  a  stationary  engine 
without  having  been  certified,  model 
year  means  the  calendar  year  in  which 
the  engine  becomes  a  new  marine 
engine.  (See  definition  of  “new  marine 
engine,55  paragraph  (2)). 

(3)  For  an  uncertified  marine  engine 
excluded  under  §1042.5  that  is  later 
subject  to  this  part  1042  as  a  result  of 
being  installed  in  a  different  vessel, 
model  year  means  the  calendar  year  in 
which  the  engine  was  installed  in  the 
non-excludedvessel.  For  a  marine 
engine  excluded  under  §1042.5  that  is 
later  subject  to  this  part  1042  as  a  result 
of  reflagging  the  vessel,  model  year 
means  the  calendar  year  in  which  the 
engine  was  originally  manufactured.  For 
a  marine  engine  that  become  new  under 
paragraph  (7)  of  the  definition  of  “new 
marine  engine,55  model  year  means  the 
calendar  year  in  which  the  engine  was 
originally  manufactured.  (See  definition 
of  “new  marine  engine,55  paragraphs  (3) 
and  (7).) 

(4)  For  engines  that  do  not  meet  the 
definition  of  “freshly  manufactured55 
but  are  installed  in  new  vessels,  model 
year  means  the  calendar  year  in  which 
the  engine  is  installed  in  the  new  vessel 
(see  definition  of  “new  marine  engine,55 
paragraph  (4)). 

(5)  For  remanufactured  engines, 
model  year  means  the  calendar  year  in 
which  the  remanufacture  takes  place. 

(6)  For  imported  engines: 

(i)  For  imported  engines  described  in 
paragraph  (6)(i)  of  the  definition  of 
“new  marine  engine,55  model  year  has 
the  meaning  given  in  paragraphs  (1 ) 
through  (4)  of  this  definition. 

(ii)  For  imported  engines  described  in 
paragraph  (6)(ii)  of  the  definition  of 
“new  marine  engine,55  model  year 
means  the  calendar  year  in  which  the 
engine  is  remanufactured. 

(iii)  For  imported  engines  described 
in  paragraph  (6)(iii)  of  the  definition  of 
“new  marine  engine,55  model  year 
means  the  calendar  year  in  which  the 
engine  is  first  assembled  in  its  imported 
configuration,  unless  specified 
otherwise  in  this  part  or  in  40  CFR  part 
1068. 


(iv)  For  imported  engines  described  in 
paragraph  (6)(iv)  of  the  definition  of 
“new  marine  engine,55  model  year 
means  the  calendar  year  in  which  the 
engine  is  imported. 

(7)  [Reserved] 

(8)  For  freshly  manufactured  vessels, 
model  year  means  the  calendar  year  in 
which  the  keel  is  laid  or  the  vessel  is  at 
a  similar  stage  of  construction.  For 
vessels  that  become  new  under 
paragraph  (2)  or  (3)  of  the  definition  of 
“new  vessel55  (as  a  result  of 
modifications),  model  year  means  the 
calendar  year  in  which  the 
modifications  physically  begin. 

*  *  *  *  * 

Placed  into  service  means  put  into 
initial  use  for  its  intended  purpose. 
Engines  and  vessels  do  not  qualify  as 
being  “placed  into  service55  based  on 
incidental  use  by  a  manufacturer  or 
dealer. 

***** 

Sulfur-sensitivetechnology  means  an 
emission  control  technology  that 
experiences  a  significant  drop  in 
emission  control  performance  or 
emission -systemdurabi I ity  when  an 
engine  is  operated  on  low-sulfurdiesel 
fuel  (/.e.,  fuel  with  a  sulfur 
concentration  of  300  to  500  ppm)  as 
compared  to  when  it  is  operated  on 
ultra-lowsuifur  diesel  fuel  (i.e.,  fuel 
with  a  sulfur  concentration  less  than  15 
ppm).  Exhaust  gas  recirculation  is  not  a 
sulfur-sensitivetechnology. 
***** 

*  227.  Section  1042.905  is  revised  to 
read  as  follows: 

§1042.905  Symbols,  acronyms,  and 
abbreviations. 

The  following  symbols,  acronyms, 
and  abbreviations  apply  to  this  part: 
ABT  Averaging,  banking,  and  trading. 
AECD  auxiliary  emission  control 
device. 

CFR  Code  of  Federal  Regulations. 

Chi4  methane. 

CO  carbon  monoxide. 

C02  carbon  dioxide, 
cyl  cylinder, 
disp.  displacement. 

ECA  Emission  Control  Area. 

EEZ  Exclusive  Economic  Zone. 

EPA  Environmental  Protection 
Agency. 

FEL  Family  Emission  Limit, 
g  grams. 

HC  hydrocarbon, 
hr  hours. 

1MO  International  Maritime 
Organization. 
kPa  kilopascals. 
kW  kilowatts. 

L  liters. 

LTR  Limited  Testing  Region. 
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N20  nitrous  oxide. 

NARA  National  Archives  and  Records 
Administration. 

NMHC  nonmethane  hydrocarbon. 

NOx  oxides  of  nitrogen  (NO  and  N02). 
NTE  not -to -exceed. 

PM  particulate  matter. 

RPM  revolutions  per  minute. 

SAE  Society  of  Automotive  Engineers. 
SCR  selective  catalytic  reduction. 

THC  total  hydrocarbon. 

THCE  total  hydrocarbon  equivalent. 
ULSD  ultra  low-sulfurdiesel  fuel. 
U.S.C.  United  States  Code. 

*  228.  Section  1042.910  is  revised  to 
read  as  follows: 

§1042.910  incorporation  by  reference. 

(a)  Certain  material  is  incorporated  by 
reference  into  this  part  with  the 
approval  of  the  Director  of  the  Federal 
Register  under  5  U.S.C.  552(a) and  1 
CFR  part  51 .  To  enforce  any  edition 
other  than  that  specified  in  this  section, 
the  Environmental  Protection  Agency 
must  publish  a  document  in  the  Federal 
Register  and  the  material  must  be 
available  to  the  public.  All  approved 
material  is  available  for  inspection  at 
U.S.  EPA,  Air  and  Radiation  Docket  and 
Information  Center,  1301  Constitution 
Ave.  NW.,  Room  B102,  EPA  West 
Building,  Washington,  DC  20460,  (202) 
202-1744,  and  is  available  from  the 
sources  listed  below.  It  is  also  available 
for  inspection  at  the  National  Archives 
and  Records  Administration  (NARA). 

For  information  on  the  availability  of 
this  material  at  NARA,  call  202-741- 
6030,  or  go  to:  http://www.archives.gov/ 
federa  l_register/code_of_federa  l_ 
reguiati  ons/ibr_iocati  ons.  htmf. 

(b)  The  International  Maritime 
Organization,  4  Albert  Embankment, 
London  SE1  7SR,  United  Kingdom,  or 
www.imo.org,  or  44-(0)20-7735-761 1. 

(1)  MARPOL  Annex  VI,  Regulations 
for  the  Prevention  of  Air  Pollution  from 
Ships,  Third  Edition,  2013,  and  NOx 
Technical  Code  2008. 

(i)  Revised  MARPOL  Annex  VI, 
Regulations  for  the  Prevention  of 
Pollution  from  Ships,  Third  Edition, 
2013  (“2008  Annex  VI”);  1BR  approved 
for  §1042.901. 

(ii)  NOx  Technical  Code  2008, 
Technical  Code  on  Control  of  Emission 
of  Nitrogen  Oxides  from  Marine  Diesel 
Engines,  2013  Edition,  (“NOx  Technical 
Code”);  IBR  approved  for 

§§1042. 104(g),  1042.230(d),  1042.302(c) 
and  (e),  1042.501(g),  and  1042.901. 

(iii)  Annex  12,  Resolution 
MEPC.251(66)  from  the  Report  of  the 
Marine  Environment  Protection 
Committee  on  its  Sixty -Si xthSession, 
April  25,  2014.  This  document  describes 
new  and  revised  provisions  that  are 


considered  to  be  part  of  Annex  VI  and 
NOx  Technical  Code  2008  as  referenced 
in  paragraphs  (b)(1  )(i)  and  (ii)  of  this 
section.  IBR  approved  for 
§§1042.1 04(g),  1042.230(d),  1042.302(c) 
and  (e),  1042.501(g),  and  1042.901. 

(2)  [Reserved] 

*  229.  Section  1042.915  is  revised  to 
read  as  follows: 

§1042.915  Confidential  information. 

The  provisions  of  40  CFR  1068.10 
apply  for  information  you  consider 
confidential. 

*  230.  Section  1042.925  is  revised  to 
read  as  follows: 

§1042.925  Reporting  and  recordkeeping 
requirements. 

(a)  This  part  includes  various 
requirements  to  submit  and  record  data 
or  other  information.  Unless  we  specify 
otherwise,  store  required  records  in  any 
format  and  on  any  media  and  keep  them 
readily  available  for  eight  years  after 
you  send  an  associated  application  for 
certification,  or  eight  years  after  you 
generate  the  data  if  they  do  not  support 
an  application  for  certification.  You  are 
expected  to  keep  your  own  copy  of 
required  records  rather  than  relying  on 
someone  else  to  keep  records  on  your 
behalf.  We  may  review  these  records  at 
any  time.  You  must  promptly  send  us 
organized,  written  records  in  English  if 
we  ask  for  them.  We  may  require  you  to 
submit  written  records  in  an  electronic 
format. 

(b)  The  regulations  in  §1042.255,  40 
CFR  1068.25,  and  40  CFR  1068.101 
describe  your  obligation  to  report 
truthful  and  complete  information.  This 
includes  information  not  related  to 
certification.  Failing  to  properly  report 
information  and  keep  the  records  we 
specify  violates  40  CFR  1068.101(a)(2), 
which  may  involve  civil  or  criminal 
penalties. 

(c)  Send  all  reports  and  requests  for 
approval  to  the  Designated  Compliance 
Officer  (see  §1042.801). 

(d)  Any  written  information  we 
require  you  to  send  to  or  receive  from 
another  company  is  deemed  to  be  a 
required  record  under  this  section.  Such 
records  are  also  deemed  to  be 
submissions  to  EPA.  We  may  require 
you  to  send  us  these  records  whether  or 
not  you  are  a  certificate  holder. 

(e)  Under  the  Paperwork  Reduction 
Act  (44  U.S.C.  3501  et  seq),  the  Office 
of  Management  and  Budget  approves 
the  reporting  and  recordkeeping 
specified  in  the  applicable  regulations. 
The  following  items  illustrate  the  kind 
of  reporting  and  recordkeeping  we 
require  for  engines  and  vessels  regulated 
under  this  part: 


(1)  We  specify  the  following 
requirements  related  to  engine 
certification  in  this  part  1042: 

(1)  In  §1042.135  we  require  engine 
manufacturers  to  keep  certain  records 
related  to  duplicate  labels  sent  to  vessel 
manufacturers. 

(ii)  In  §1042.145  we  include  various 
reporting  and  recordkeeping 
requirements  related  to  interim 
provisions. 

(iii)  in  subpart  C  of  this  part  we 
identify  a  wide  range  of  information 
required  to  certify  engines. 

(iv)  In  §§1042.345  and  1042.350  we 
specify  certain  records  related  to 
production -linetesting. 

(v)  In  subpart  G  of  this  part  we 
identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrations  and  getting  approval 
related  to  various  special  compliance 
provisions. 

(vi)  In  §§1042.725,  1042.730,  and 
1042.735  we  specify  certain  records 
related  to  averaging,  banking,  and 
trading. 

(vii)  In  subpart  1  of  this  part  we 
specify  certain  records  related  to 
meeting  requirements  for 
remanufactured  engines. 

(2)  We  specify  the  following 
requirements  related  to  testing  in  40 
CFR  part  1065: 

(i)  In  40  CFR  1065.2  we  give  an 
overview  of  principles  for  reporting 
information. 

(ii)  In  40  CFR  1065.10  and  1065.12  we 
specify  information  needs  for 
establishing  various  changes  to 
published  test  procedures. 

(iii)  in  40  CFR  1065.25  we  establish 
basic  guidelines  for  storing  test 
information. 

(iv)  In  40  CFR  1065.695  we  identify 
the  specific  information  and  data  items 
to  record  when  measuring  emissions. 

(3)  We  specify  the  following 
requirements  related  to  the  general 
compliance  provisions  in  40  CFR  part 
1068: 

(i )  I  n  40  CFR  1 068.5  we  establ  ish  a 
process  for  evaluating  good  engineering 
judgment  related  to  testing  and 
certification. 

(ii)  In  40  CFR  1068.25  we  describe 
general  provisions  related  to  sending 
and  keeping  information. 

(iii)  In  40  CFR  1068.27  we  require 
manufacturers  to  make  engines  available 
for  our  testing  or  inspection  if  we  make 
such  a  request. 

(iv)  In  40  CFR  1068.105  we  require 
vessel  manufacturers  to  keep  certain 
records  related  to  duplicate  labels  from 
engine  manufacturers. 

(v)  In  40  CFR  1068.120  we  specify 
recordkeeping  related  to  rebuilding 
engines. 
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(vi)  in  40  CFR  part  1068,  subpart  C, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrationsand  getting  approval 
related  to  various  exemptions. 

(vii)  In  40  CFR  part  1068,  subpart  D, 
we  identify  several  reporting  and 
recordkeeping  items  for  making 
demonstrationsand  getting  approval 
related  to  importing  engines. 

(viii)  in  40  CFR  1068.450  and 
1068.455  we  specify  certain  records 


related  to  testing  production-line 
engines  in  a  selective  enforcement 
audit. 

(ix)  In  40  CFR  1068.501  we  specify 
certain  records  related  to  investigating 
and  reporting  emission -related defects. 

(x)  in  40  CFR  1068.525  and  1068.530 
we  specify  certain  records  related  to 
recalling  nonconforming  engines. 

(xi)  In  40  CFR  part  1068,  subpart  G, 
we  specify  certain  records  for  requesting 
a  hearing. 


*  231.  Appendix  II  to  Part  1042  is 
revised  to  read  as  follows: 

Appendix  II  to  Part  1042 — Steady-State 
Duty  Cycles 

(a)  The  following  duty  cycles  apply  as 
specified  in  §1 042.505(b)(1): 

(1)  The  following  duty  cycle  applies  for 
discrete- modetesting: 


E3  mode  No. 

Engine  speed  1 

Percent  of 
maximum 
test  power 

Weighting 

factors 

1  . 

Maximum  test  speed  . 

100 

0.2 

2  . 

91%  . 

75 

0.5 

3  . 

80%  . 

50 

0.15 

4  . 

63%  . 

25 

0.15 

1  Maximum  test  speed  is  defined  in  40  CFR  part  1065.  Percent  speed  values  are  relative  to  maximum  test  speed. 


(2)  The  following  duty  cycle  applies  for 
ramped- modaltesting: 


RMC 

mode 

Time  in  mode 
(seconds) 

Engine 
speed  1 3 

Power 
(percent) 2  3 

la  Steady -state  . 

229 

Maximum  test  speed  . 

100%. 

1b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

2  a  Steady -state  . 

166 

63%  . 

25%. 

2b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

3a  Steady -state  . 

570 

91%  . 

75%. 

3b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

4a  Steady -state  . 

175 

80%  . 

50%. 

1  Maximum  test  speed  is  defined  in  40  CFR  part  1065.  Percent  speed  is  relative  to  maximum  test  speed. 

2  The  percent  power  is  relative  to  the  maximum  test  power. 

3  Advance  from  one  mode  to  the  next  within  a  20  second  transition  phase.  During  the  transition  phase,  command  a  linear  progression  from  the 
torque  setting  of  the  current  mode  to  the  torque  setting  of  the  next  mode,  and  simultaneously  command  a  similar  linear  progression  for  engine 
speed  if  there  is  a  change  in  speed  setting. 


(b)  The  following  duty  cycles  apply  as 
specified  in  §1 042.505(b)(2): 


(1)The  following  duty  cycleapplies for 
discrete  -  modetesting: 


E5  mode  No. 

Engine 
speed 1 

Percent  of 
maximum 
test  power 

Weighting 

factors 

1  . 

Maximum  test  speed  . 

100 

0.08 

2  . 

91%  . 

75 

0.13 

3  . 

80%  . 

50 

0.17 

4  . 

63%  . 

25 

0.32 

5  . 

Warm  idle  . 

0 

0.3 

1  Maximum  test  speed  is  defined  in  40  CFR  part  1065.  Percent  speed  values  are  relative  to  maximum  test  speed. 


(2)  The  following  duty  cycle  applies  for 
ramped- modaltesting: 


RMC 

mode 

Time  in  mode 
(seconds) 

Engine 
speed  13 

Power 
(percent) 2  3 

la  Steady -state  . 

167 

Warm  idle  . 

0. 

1b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

2a  Steady -state  . 

85 

Maximum  test  speed  . 

100%. 

2b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

3a  Steady -state  . 

354 

63%  . 

25%. 

3b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

4a  Steady -state . 

141 

91%  . 

75%. 

4b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

5a  Steady -state  . 

182 

80%  . 

50%. 
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RMC 

Time  in  mode 

Engine 

Power 

mode 

(seconds) 

speed  13 

(percent) 2  3 

5b  Transition  . 

20 

Linear  transition  . 

Linear  transition  in  torque. 

6  Steady -state . 

171 

Warm  idle  . 

0. 

1  Maximum  test  speed  is  defined  in  40  CFR  part  1065.  Percent  speed  is  relative  to  maximum  test  speed. 

2  The  percent  power  is  relative  to  the  maximum  test  power. 

3  Advance  from  one  mode  to  the  next  within  a  20  second  transition  phase.  During  the  transition  phase,  command  a  linear  progression  from  the 
torque  setting  of  the  current  mode  to  the  torque  setting  of  the  next  mode,  and  simultaneously  command  a  similar  linear  progression  for  engine 
speed  if  there  is  a  change  in  speed  setting. 


(c)  The  following  duty  cycles  apply  as 
specified  in  §1 042.505(b)(3): 


(1)The  following  duty  cycleapplies for 
discrete  -  modetesting: 


E2  mode  No. 

Engine 
speed 1 

Torque 
(percent) 2 

Weighting 

factors 

1  . 

Engine  Governed  . 

100 

0.2 

2  . 

Engine  Governed  . 

75 

0.5 

3  . 

Engine  Governed  . 

50 

0.15 

4  . 

Engine  Governed  . 

25 

0.15 

1  Speed  terms  are  defined  in  40  CFR  part  1065. 

2  The  percent  torque  is  relative  to  the  maximum  test  torque  as  defined  in  40  CFR  part  1065. 


(2)  The  following  duty  cycle  applies  for 
ramped- modaltesting: 


RMC  mode 

Time  in  mode 
(seconds) 

Engine  speed 

Torque 
(percent)1 2 

la  Steady -state . 

229 

Engine  Governed  . 

100%. 

1b  Transition  . 

20 

Engine  Governed  . 

Linear  transition. 

2a  Steady -state . 

166 

Engine  Governed  . 

25%. 

2b  Transition  . 

20 

Engine  Governed  . 

Linear  transition. 

3a  Steady -state . 

570 

Engine  Governed  . 

75%. 

3b  Transition  . 

20 

Engine  Governed  . 

Linear  transition. 

4a  Steady -state . 

175 

Engine  Governed  . 

50%. 

1  The  percent  torque  is  relative  to  the  maximum  test  torque  as  defined  in  40  CFR  part  1065. 

2  Advance  from  one  mode  to  the  next  within  a  20  second  transition  phase.  During  the  transition  phase,  command  a  linear  progression  from  the 
torque  setting  of  the  current  mode  to  the  torque  setting  of  the  next  mode. 


*  232.  Appendix  111  to  Part  1042  is 
revised  to  read  as  follows: 

Appendix  111  to  Part  1042 — Not-to- 
Exceed  Zones 

(a)  The  following  definitions  apply  for  this 
Appendix  ME: 

(1)  Percent  power  means  the  percentage  of 
the  maximum  power  achieved  at  Maximum 
Test  Speed  (or  at  Maximum  Test  Torque  for 
constant -speedengines). 

(2)  Percent  speed  means  the  percentage  of 
Maximum  Test  Speed. 

(b)  Figure  1  of  this  Appendix  illustrates  the 
default  NTE  zone  for  marine  engines  certified 


using  the  duty  cycle  specified  in 
§1 042.505(b)(1),  except  for  variable-speed 
propulsion  marine  engines  used  with 
controllable- pitchpropellers or  with 
electrically  coupled  propellers,  as  follows: 

(1)  Subzone  1  is  defined  by  the  following 
boundaries: 

(1)  Percent  power  *  100  >  0.7  ■  (percent 
speed  +  100)2  5. 

(ii)  Percent  power  +  100  <  (percent  speed 
+  90)  3-5. 

(iii)  Percent  power  +  100  >3.0  ■ 

(1  ¥  percent  speed  +  100). 

(2)  Subzone  2  is  defined  by  the  following 
boundaries: 


(i)  Percent  power  +  1 00  >  0.7  ■  (percent 
speed  *  100) 2  5. 

(i  i )  Percent  power  +  1 00  <  (percent  speed 
+  90) 3  5. 

(iii)  Percent  power  +  100  <  3.0  ■ 

(1  ¥  percent  speed  +  100). 

(iv)  Percent  speed  +  1 00  >  0.7. 

(3)  Note  that  the  line  separating  Subzone 
1  and  Subzone  2  includes  the  following 
endpoints: 

(i)  Percent  speed  =  78.9  percent;  Percent 
power  =  63.2  percent. 

(ii)  Percent  speed  =  84.6  percent;  Percent 
power  =  46.1  percent. 
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Figure  1  of  Appendix  III  —  NTE  Zone  and  Subzones  for  Propeller-Law  Marine  Engines 


Speed,  %  of  Maximum  Test  Speed 


(c)  Figure  2  of  this  Appendix  illustrates  the 
default  NTE  zone  for  recreational  marine 
engines  certified  using  the  duty  cycle 
specified  in  §1042. 505(b)(2),  except  for 
variable-speedmarine  engines  used  with 
control lable-pitchpropellers  or  with 
electrically  coupled  propellers,  as  follows: 

(1)  Subzone  1  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  -*■  100  >0.7  ■  (percent 
speed  -  100) 2  5. 

(i  i )  Percent  power  +  1 00  <  (percent  speed 
■*■90)3-5. 


(iii)  Percent  power  -  100  >3.0  ■ 

(1  ¥  percent  speed  100). 

(iv)  Percent  power  <  95  percent. 

(2)  Subzone  2  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  -  100  >  0.7  ■  (percent 
speed  *  100) 2 5. 

(ii)  Percent  power  +  100  <  (percent  speed 
-90)35. 

(iii)  Percent  power  *  100  <  3.0  ■ 

(1  ¥  percent  speed  +  100). 

(iv)  Percent  speed  >  70  percent. 


(3)  Subzone  3  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  -*■  100  <  (percent  speed  + 
90)3  5. 

(ii)  Percent  power  >  95  percent. 

(4)  Note  that  the  line  separating  Subzone 

1  and  Subzone  3  includes  a  point  at  Percent 
speed  =  88.7  percent  and  Percent  power  = 
95.0  percent.  See  paragraph  (b)(3)  of  this 
appendix  regarding  the  line  separating 
Subzone  1  and  Subzone  2. 
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Figure  2  of  Appendix  III  —  NTE  Zone  and  Subzones  for  Propeller-Law  Recreational  Marine 

Engines 


(d)  Figure  3  of  this  Appendix  i  1 1  ustrates  the 
default  NTE  zone  for  variable-speedmarine 
engines  used  with  controllable- pitch 
propellers  or  with  electrically  coupled 
propellers  that  are  certified  using  the  duty 
cycle  specified  in  §1 042.505(b)(1),  (2),  or  (3), 
as  follows: 

(1)  Subzone  1  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  +  100  >0.7  ■  (percent 
speed  +  100) 2  5. 

(ii)  Percent  power  +  100  >  3.0  ■  (1  ¥  percent 
speed  +  100). 

(iii)  Percent  speed  >78.9  percent. 


(2)  Subzone  2a  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  *  100  >  0.7  ■  (percent 
speed  -  100) 2 5. 

(ii)  Percent  speed  >70  percent. 

(iii)  Percent  speed  <78.9  percent,  for 
Percent  power  >63.3  percent. 

(iv)  Percent  power  -  100  <3.0  ■  (1  ¥  percent 
speed  *  100),  for  Percent  speed  >78.9 
percent. 

(3)  Subzone  2b  is  defined  by  the  following 
boundaries: 

(i)  The  I  ine  formed  by  connecting  the 
following  two  points  on  a  plot  of  speed -vs. - 
power: 


(A)  Percent  speed  =  70  percent;  Percent 
power  =  28.7  percent. 

(B)  Percent  power  =  40  percent;  Speed  = 
governed  speed. 

(ii)  Percent  power  *  100  <  0.7  ■  (percent 
speed  *  100)2  5. 

(4)  Note  that  the  line  separating  Subzone 
1  and  Subzone  2a  includes  the  following 
endpoints: 

(i)  Percent  speed  =  78.9  percent;  Percent 
power  =  63.3  percent. 

(ii)  Percent  speed  =  84.6  percent;  Percent 
power  =  46.1  percent. 
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Figure  3  of  Appendix  III  —  NTE  Zone  and  Subzones  for  Variable-Pitch  or  Electronically 

Coupled  Engines* 


*  Shown  for  engines  capable  of  operating  on  the  E3  Duty  Cycle. 


(e)  Figure  4  of  this  Appendix  illustrates  the 
default  NTE  zone  for  constant -speedengines 
certified  using  a  duty  cycle  specified  in 
§1 042.505(b)(3)  or  (4),  as  follows: 


(1)  Subzone  1  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  >70  percent. 

(ii)  [Reserved] 


(2)  Subzone  2  is  defined  by  the  following 
boundaries: 

(i)  Percent  power  <70  percent. 

(ii)  Percent  power  >40  percent. 


Figure  4  of  Appendix  III  —  NTE  Zone  and  Subzones  for  Constant-Speed  Marine 

Engines 
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(f)  Figured  of  this  Appendix  illustrates  the 
default  NTE  zone  for  variable-speedauxiliary 
marine  engines  certified  using  the  duty  cycle 
specified  in  §1042.505(b)5)(ii)  or  (iii),  as 
follows: 


(1)  The  default  NTE  zone  is  defined  by  the 
boundaries  specified  in  40  CFR  86.1370(b)(1), 
(2),  and  (4). 

(2)  A  special  PM  subzone  is  defined  in  40 
CFR  1039.515(b). 


Figure  5  of  Appendix  III  —  NTE  Zone  and  Subzones  for  Variable-Speed  Auxiliary  Marine 

Engines  (nonpropeller-law) 


Speed,  %  of  Maximum  Test  Speed 


PART  1043— CONTROL  OF  NOx,  SOx, 
AND  PM  EMISSIONS  FROM  MARINE 
ENGINES  AND  VESSELS  SUBJECT  TO 
THE  MARPOL  PROTOCOL 

*  233.  The  authority  citation  for  part 
1043  continues  to  read  as  follows: 

Authority;  33  U.S.C.  1901-1912. 

*  234-  Section  1043-60  is  amended  by 
revising  paragraph  (a)  introductory  text 
to  read  as  follows: 

§1043,60  Operating  requirements  for 
engines  and  vessels  subject  to  this  part, 

*  *  *  *  * 

(a)  Except  as  specified  otherwise  in 
this  part,  NOx  emission  limits  apply  to 
all  engines  with  power  output  of  more 
than  130  kW  that  will  be  installed  on 
vessels  subject  to  this  part  as  specified 
in  the  following  table: 

*  *  *  *  * 

*  235-  Section  1043-100  is  revised  to 
read  as  follows: 

§1043,100  Incorporation  by  reference, 

(a)  Certain  material  is  incorporated  by 
reference  into  this  part  with  the 
approval  of  the  Director  of  the  Federal 


Register  under  5  U.S-C-  552(a)  and  1 
CFR  part  51 .  To  enforce  any  edition 
other  than  that  specified  in  this  section, 
the  Environmental  Protection  Agency 
must  publish  a  document  in  the  Federal 
Register  and  the  material  must  be 
available  to  the  public.  All  approved 
material  is  available  for  inspection  at 
U.S.  EPA,  Air  and  Radiation  Docket  and 
information  Center,  1301  Constitution 
Ave.  NW,  Room  B102,  EPA  West 
Building,  Washington,  DC  20460,  (202) 
202-1744,  and  is  available  from  the 
sources  listed  below.  It  is  also  available 
for  inspection  at  the  National  Archives 
and  Records  Administration  (NARA). 
For  information  on  the  availability  of 
this  material  at  NARA,  call  202-741- 
6030,  or  go  to:  http://www.archives.gov/ 
federal _register/code_of_federai_ 
regulations/ibr Jocations.html. 

(b)  The  International  Maritime 
Organization,  4  Albert  Embankment, 
London  SE1  7SR,  United  Kingdom,  or 
www.imo.org,  or  44 -(0)20-7735-7611. 

(1)  MARPOL  Annex  VI,  Regulations 
for  the  Prevention  of  Air  Pollution  from 
Ships,  Third  Edition,  2013,  and  NOx 
Technical  Code  2008. 


(1)  Revised  MARPOL  Annex  VI, 
Regulations  for  the  Prevention  of 
Pollution  from  Ships,  Third  Edition, 
2013  (“2008  Annex  VI”);  IBR approved 
for  §§1043.1  introductory  text,  1043-20, 
1043.30(f),  1043.60(c),  and  1043.70(a). 

(ii)  NOx  Technical  Code  2008, 
Technical  Code  on  Control  of  Emission 
of  Nitrogen  Oxides  from  Marine  Diesel 
Engines,  2013  Edition,  (“NOx  Technical 
Code”);  IBR  approved  for  §§1043.20, 
1043.41(b)  and  (h),  and  1043.70(a). 

(iii)  Annex  12,  Resolution 
MEPC.251(66)  from  the  Report  of  the 
Marine  Environment  Protection 
Committee  on  its  Sixty-SixthSession, 
April  25,  2014.  This  document  describes 
new  and  revised  provisions  that  are 
considered  to  be  part  of  Annex  VI  and 
NOx  Technical  Code  2008  as  referenced 
in  paragraphs  (b)(1)(i)and  (ii)  of  this 
section.  IBR  approved  for  §§1043.1 
introductory  text,  1043.20,  1043.30(f), 
1043.41(b)  and  (h),  1043.60(c),  and 
1043.70(a). 

(2)  [Reserved] 
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PART  1065— ENGINE-TESTING 
PROCEDURES 

*  236.  The  authority  citation  for  part 
1065  continues  to  read  as  follows: 

Authority;  42  U.S.C.  7401-7671  q. 

Subpart  A — Applicability  and  General 
Provisions 

*  237.  Section  1065.10  isamended  by 
revising  paragraph  (c)(1)(ii)  to  read  as 
follows: 

§1065.10  Other  procedures. 

*  *  *  *  * 

(c)  *  *  * 

(1)  *  *  * 

(ii)  Whether  the  unrepresentative 
aspect  of  the  procedures  affects  your 
ability  to  show  compliance  with  the 
applicable  emission  standards. 

*  *  *  *  * 

*  238.  Section  1065.15  isamended  by 
revising  paragraph  (a)(2)  to  read  as 
follows: 


§1065.15  Overview  of  procedures  for 
laboratory  and  field  testing. 

*  *  *  *  * 

(a) *  *  * 

(2)  Hydrocarbon,  HC,  which  may  be 
expressed  in  the  following  ways: 

(i)  Total  hydrocarbon,  THC. 

(ii)  Nonmethane  hydrocarbon,  NMHC, 
which  results  from  subtracting  methane, 
CH4,  from  THC. 

(iii)  Nonmethane- nonethane 
hydrocarbon,  NMNEHC,  which  results 
from  subtracting  methane,  CH4,  and 
ethane,  C2H6,  from  THC. 

(iv)  Total  hydrocarbon -equivalent, 
THCE,  which  results  from  adjusting 
THC  mathematically  to  be  equivalent  on 
a  carbon  -  massbasis. 

(v)  Nonmethane  hydrocarbon - 
equivalent,  NMHCE,  which  results  from 
adjusting  NMHC  mathematically  to  be 
equivalent  on  a  carbon -massbasis. 


Subpart  B — Equipment  Specifications 

*  239.  Section  1065.140  isamended  by 
revising  paragraphs  (d)(2)  introductory 
text  and  (d)(3)  introductory  text  to  read 
as  follows: 

§1065.140  Dilution  for  gaseous  and  PM 
constituents. 

*  *  *  *  * 

(d)*  *  * 

(2)  Constant  dilution -ratioPFD.  Do 
one  of  the  following  for  constant 
dilution-ratioPFD: 

***** 

(3)  Varying  dilution-ratioPFD.  All  the 
following  provisions  apply  for  varying 
dilution-ratioPFD: 

***** 

*  240.  Section  1065.170  isamended  by 
revising  Figure  1  as  follows: 

§1065.170  Batch  sampling  for  gaseous 
and  PM  constituents. 


Figure  1  of  §  1065.170 — PM  filter  cassette  specifications. 
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Subpart  C — Measurement  Instruments 

*  241.  Section  1065.202  isamended  by 
revising  the  introductory  text  to  read  as 
follows: 

§1065.202  Data  updating,  recording,  and 
controi. 

Your  test  system  must  be  able  to 
update  data,  record  data  and  control 
systems  related  to  operator  demand,  the 
dynamometer,  sampling  equipment,  and 


measurement  instruments.  Set  up  the 
measurement  and  recording  equipment 
to  avoid  aliasing  by  ensuring  that  the 
sampling  frequency  is  at  least  double 
that  of  the  signal  you  are  measuring, 
consistent  with  good  engineering 
judgment;  this  may  require  increasing 
the  sampling  rate  or  filtering  the  signal. 
Use  data  acquisition  and  control 
systems  that  can  record  at  the  specified 
minimum  frequencies,  as  follows: 
***** 


*  242.  Section  1065.220  isamended  by 
revising  paragraph  (a)  introductory  text 
to  read  as  follows: 

§1 065.220  Fuel  flow  meter. 

(a)  Application.  You  may  use  fuel 
flow  in  combination  with  a  chemical 
balance  of  fuel,  inlet  air,  and  raw 
exhaust  to  calculate  raw  exhaust  flow  as 
described  in  §1 065.655(f),  as  follows: 
***** 
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*  243.  Section  1065.225  is  amended  by 
revising  paragraph  (a)  introductory  text 
to  read  as  follows: 

§1065.225  Intake-air  flow  meter. 

(a)  Application.  You  may  use  an 
intake-airflow  meter  in  combination 
with  a  chemical  balance  of  fuel,  inlet 
air,  and  exhaust  to  calculate  raw 
exhaust  flow  as  described  in 
§1 065.655(f)  and  (g),  as  follows: 
***** 

*  244.  Add  §1065.247  to  read  as 
follows: 

§1065.247  Diesel  exhaust  fluid  flow  rate. 

(a)  Application.  Determine  diesel 
exhaust  fluid  flow  rate  over  a  test 
interval  for  batch  or  continuous 
emission  sampling  using  one  of  the 
three  methods  described  in  this  section. 

(b)  ECM.  Use  the  ECM  signal  directly 
to  determine  diesel  exhaust  fluid  flow 
rate.  You  may  combine  this  with  a 
gravimetricscale  if  that  improves 
measurement  quality.  Prior  to  testing, 
you  may  characterize  the  ECM  signal 
using  a  laboratory  measurement  and 
adjust  the  ECM  signal,  consistent  with 
good  engineering  judgment. 

(c)  Flow  meter.  Measure  diesel 
exhaust  fluid  flow  rate  with  a  flow 
meter.  We  recommend  that  the  flow 
meter  that  meets  the  specifications  in 
Table  1  of  §1065.205.  Note  that  your 
overall  system  for  measuring  diesel 
exhaust  fluid  flow  must  meet  the 
linearity  verification  in  §1065.307. 
Measure  using  the  following  procedure: 

(1)  Condition  the  flow  of  diesel 
exhaust  fluid  as  needed  to  prevent 
wakes,  eddies,  circulating  flows,  or  flow 
pulsations  from  affecting  the  accuracy 
or  repeatability  of  the  meter.  You  may 
accomplish  this  by  using  a  sufficient 
length  of  straight  tubing  (such  as  a 
length  equal  to  at  least  10  pipe 
diameters)  or  by  using  specially 
designed  tubing  bends,  straightening 
fins,  or  pneumatic  pulsation  dampeners 
to  establish  a  steady  and  predictable 
velocity  profile  upstream  of  the  meter. 
Condition  the  flow  as  needed  to  prevent 
any  gas  bubbles  in  the  fluid  from 
affecting  the  flow  meter. 

(2)  Account  for  any  fluid  that 
bypasses  the  engine  or  returns  from  the 
engine  to  the  fluid  storage  tank. 

(d)  Gravimetric  scale.  Use  a 
gravimetric  scale  to  determine  the  mass 
of  diesel  exhaust  fluid  the  engine  uses 
over  a  discrete- modetest  interval  and 
divide  by  the  time  of  the  test  interval. 

*  245.  Section  1065.260  is  amended  by 
revising  paragraphs  (e)  and  (f)  and 
adding  paragraph  (g)  to  read  as  follows: 

§1065.260  Flame-ionization  detector. 

***** 


(e)  NMHC  and  NMOG.  For 
demonstrating  compliance  with  NMHC 
standards,  you  may  either  measure  THC 
or  determine  NMHC  mass  as  described 
in  §1 065.660(b)(1),  or  you  may  measure 
THC  and  CH4  and  determine  NMHC  as 
described  in  §1 065.660(b)(2)  or  (3).  For 
gaseous- fue I edengines,  you  may  also 
use  the  additive  method  in 

§1 065.660(b)(4).  See  40  CFR  1066.635 
for  methods  to  demonstrate  compliance 
with  NMOG  standards  for  vehicle 
testing. 

(f)  NMNEHC.  For  demonstrating 
compliance  with  NMNEHC  standards, 
you  may  either  measure  NMHC  or 
determine  NMNEHC  mass  as  described 
in  §1 065.660(c)(1),  you  may  measure 
THC,  CH4,  and  C2H6  and  determine 
NMNEHC  as  described  in 

§1 065.660(c)(2),  or  you  may  use  the 
additive  method  in  §1 065.660(c)(3). 

(g)  CH4.  For  reporting  CH4  or  for 
demonstrating  compliance  with  CH4 
standards,  you  may  use  a  FID  analyzer 
with  a  nonmethane  cutter  as  described 
in  §1065.265  or  you  may  use  a  GC-F1D 
as  described  in  §1065.267.  Determine 
CH4  as  described  in  §1065.660(d). 

*  246.  Add  §1065.266  tosubpartCto 
read  as  follows: 

§1065.266  Fourier  transform  infrared 
analyzer. 

(a)  Application.  For  engines  that  run 
only  on  natural  gas,  you  may  use  a 
Fourier  transform  infrared  (FTIR) 
analyzer  to  measure  nonmethane 
hydrocarbon  (NMHC)  and  nonmethane - 
nonethane  hydrocarbon  (NMNEHC)  for 
continuous  sampling.  You  may  use  an 
FTIR  analyzer  with  any  gaseous -fueled 
engine,  including  dual -fuelengines,  to 
measure  CH4  and  C2H6,  for  either  batch 
or  continuous  sampling  (for  subtraction 
from  THC). 

(b)  Component  requirements.  We 
recommend  that  you  use  an  FTIR 
analyzer  that  meets  the  specifications  in 
Table  1  of  §1065.205.  Note  that  your 
FTIR-basedsystem  must  meet  the 
linearity  verification  in  §1065.307.  Use 
appropriate  analytical  procedures  for 
interpretation  of  infrared  spectra.  For 
example,  EPA  Test  Method  320  (see 

h  ttps://www3.  epa.gov/ttn/emc/ 
promgate/m  -320.pdf)ar\d  ASTM  D6348 
(incorporated  by  reference  in 
§1065.1010)  are  considered  valid 
methods  for  spectral  interpretation.  You 
must  use  heated  FTIR  analyzers  that 
maintain  all  surfaces  that  are  exposed  to 
emissions  at  a  temperature  of  (1 1 0  to 
202)  °C. 

(c)  Hydrocarbon  species  for  NMHC 
and  NMNEHC  additive  determination. 
To  determine  NMNEHC,  measure 
ethene,  ethyne,  propane,  propene, 
butane,  formaldehyde,  acetaldehyde, 


formic  acid,  and  methanol.  To 
determine  NMHC,  measure  ethane  in 
addition  to  those  same  hydrocarbon 
species.  Determine  NMHC  and 
NMNEHC  as  described  in 
§1 065.660(b)(4)  and  §1 065.660(c)(3). 

(d)  NMHC  and  NMNEHC  CH4  and 
C2H6  determination  from  subtraction  of 
CH4  and  C2H6  from  THC.  Determine  CH4 
as  described  in  §1 065.660(d)(2)  and 
C2H6  as  described  §1065.660(e). 
Determine  NMHC  from  subtraction  of 
CH4  from  THC  as  described  in 

§1 065.660(b)(3)  and  NMNEHC  from 
subtraction  of  CH4  and  C2H6  as 
described  §1 065.660(c)(2).  Determine 
CH4  as  described  in  §1 065.660(d)(2)  and 
C2H6  as  described  §1065.660(e). 

(e)  Interference  verification.  Perform 
interference  verification  for  FTIR 
analyzers  using  the  procedures  of 
§1065.366.  Certain  interference  gases 
can  interfere  with  FTIR  analyzers  by 
causing  a  response  similar  to  the 
hydrocarbon  species  of  interest.  When 
running  the  interference  verification  for 
these  analyzers,  use  interference  gases 
as  follows: 

(1)  The  interference  gases  for  CH4  are 
C02,  H20,  and  C2H6. 

(2)  The  interference  gases  for  C2H6  are 
C02,  H20,and  CH4. 

(3)  The  interference  gases  for  other 
measured  hydrocarbon  species  are  C02, 
H20,  CH4,  and  C2H6. 

*  247.  Section  1065.267  isamended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1065.267  Gas  chromatograph  with  a 
flame  ionization  detector. 

(a)  Application.  You  may  use  a  gas 
chromatograph  with  a  flame  ionization 
detector  (GC-FID)  to  measure  CH4  and 
C2H6  concentrations  of  diluted  exhaust 
for  batch  sampling.  While  you  may  also 
use  a  nonmethane  cutter  to  measure 
CH4,  as  described  in  §1065.265,  use  a 
reference  procedure  based  on  a  gas 
chromatograph  for  comparison  with  any 
proposed  alternate  measurement 
procedure  under  §1065.10. 
***** 

*  248.  Section  1065.275  isamended  by 
revising  paragraph  (b)(2)  to  read  as 
follows: 

§1065.275  N20  measurement  devices. 

***** 

(b)  *  *  * 

(2)  Fourier  transform  infrared  (FTIR) 
analyzer.  Use  appropriate  analytical 
procedures  for  interpretation  of  infrared 
spectra.  For  example,  EPA  Test  Method 
320  (see  https://www3.epa.gov/ttn/emc/ 
promgate/m -320.pdf)ar\d  ASTM  D6348 
(incorporated  by  reference  in 
§1065.1010)  are  considered  valid 
methods  for  spectral  interpretation. 
***** 
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Subpart  D — Calibrations  and 
Verifications 

*  249.  Section  1065.303  is  revised  to 
read  as  follows: 


§1065.303  Summary  of  required 
calibration  and  verifications. 

The  following  table  summarizes  the 
required  and  recommended  calibrations 
and  verifications  described  in  this 


subpart  and  indicates  when  these  have 
to  be  performed: 


Table  1  of  §1065.303— Summary  of  Required  Calibration  and  Verifications 


Type 


of  calibration  or  verification 


Minimum  frequency 


i 


§1065.305:  Accuracy,  repeatability  and  noise 


§1065.307:  Linearity  verification 


§1065.308:  Continuous  gas  analyzer  system  re¬ 
sponse  and  updating -recording  verification — for  gas 
analyzers  not  continuously  compensated  for  other 
gas  species. 

§1065.309:  Continuous  gas  analyzer  system -re¬ 
sponse  and  updating -recording  verification — for  gas 
analyzers  continuously  compensated  for  other  gas 
species. 


Accuracy:  Not  required,  but  recommended  for  initial  installation. 

Repeatability:  Not  required,  but  recommended  for  initial  installation. 

Noise:  Not  required,  but  recommended  for  initial  installation. 

Speed:  Upon  initial  installation,  within  370  days  before  testing  and  after  major  mainte¬ 
nance. 

Torque:  Upon  initial  installation,  within  370  days  before  testing  and  after  major  mainte¬ 
nance. 

Electrical  power,  current,  and  voltage:  Upon  initial  installation,  within  370  days  before 
testing  and  after  major  maintenance.2 

Fuel  flow  rate:  Upon  initial  installation,  within  370  days  before  testing,  and  after  major 
maintenance. 

DEF  flow:  Upon  initial  installation,  within  370  days  before  testing,  and  after  major  mainte¬ 
nance. 

intake -air,  dilution  air,  diluted  exhaust,  and  batch  sampler  flow  rates:  Upon  initial  installa¬ 
tion,  within  370  days  before  testing  and  after  major  maintenance,  unless  flow  is 
verified  by  propane  check  or  by  carbon  or  oxygen  balance. 

Raw  exhaust  flow  rate:  Upon  initial  installation,  within  185  days  before  testing  and  after 
major  maintenance,  unless  flow  is  verified  by  propane  check  or  by  carbon  or  oxygen 
balance. 

Gas  dividers:  Upon  initial  installation,  within  370  days  before  testing,  and  after  major 
maintenance. 

Gas  analyzers  (unless  otherwise  noted):  Upon  initial  installation,  within  35  days  before 
testing  and  after  major  maintenance. 

FTIR  and  photoacoustic  analyzers:  Upon  initial  installation,  within  370  days  before  testing 
and  after  major  maintenance. 

GC-ECD:  Upon  initial  installation  and  after  major  maintenance. 

PM  balance:  Upon  initial  installation,  within  370  days  before  testing  and  after  major  main¬ 
tenance. 

Pressure,  temperature,  and  dewpoint:  Upon  initial  installation,  within  370  days  before 
testing  and  after  major  maintenance. 

Upon  initial  installation  or  after  system  modification  that  would  affect  response. 


Upon  initial  installation  or  after  system  modification  that  would  affect  response. 


§1065.310 

§1065.315 

§1065.320 

§1065.325 

§1065.330 

§1065.340 

§1065.341 


Torque  . 

Pressure,  temperature,  dewpoint . 

Fuel  flow . 

Intake  flow  . 

Exhaust  flow . 

Diluted  exhaust  flow  (CVS) . 

CVS  and  batch  sampler  verification 3 


§1065.342  Sample  dryer  verification 


§1065.345:  Vacuum  leak 


§1065.350:  C02  NDIR  H20  interference  . 

§1065.355:  CO  NDIR  C02  and  H20  interference  . 

§1065.360:  FID  calibration  THC  FID  optimization, 
and  THC  FID  verification. 


§1065.362:  Raw  exhaust  FID  02  interference 


Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation,  within  35  days  before  testing,  and  after  major  maintenance. 

For  thermal  chillers:  Upon  installation  and  after  major  maintenance. 

For  osmotic  membranes;  Upon  installation,  within  35  days  of  testing,  and  after  major 
maintenance. 

For  laboratory  testing:  Upon  initial  installation  of  the  sampling  system,  within  8  hours  be¬ 
fore  the  start  of  the  first  test  interval  of  each  duty- cycle  sequence,  and  after  mainte¬ 
nance  such  as  pre-filterchanges. 

For  field  testing:  After  each  installation  of  the  sampling  system  on  the  vehicle,  prior  to  the 
start  of  the  field  test,  and  after  maintenance  such  as  pre-filterchanges. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Calibrate  all  FID  analyzers:  Upon  initial  installation  and  after  major  maintenance. 

Optimize  and  determine  CH4  response  for  THC  FID  analyzers:  Upon  initial  installation 
and  after  major  maintenance. 

Verify  CH4  response  for  THC  FID  analyzers:  Upon  initial  installation,  within  185  days  be¬ 
fore  testing,  and  after  major  maintenance. 

Verify  C2H6  response  for  THC  FID  analyzers  if  used  for  NMNEHC  determination:  Upon 
initial  installation,  within  185  days  before  testing,  and  after  major  maintenance. 

For  all  FID  analyzers:  Upon  initial  installation,  and  after  major  maintenance. 

For  THC  FID  analyzers:  Upon  initial  installation,  after  major  maintenance,  and  after  FID 
optimization  according  to  §1065.360. 
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Table  1  of  §1065.303— Summary  of  Required  Calibration  and  Verifications— Continued 


Type 


of  calibration  or  verification 


Minimum  frequency  1 2 3 


§1065.365:  Nonmethane  cutter  penetration  . 

§1065.366:  Interference  verification  for  FTIR  ana¬ 
lyzers. 

§1065.369:  H20,  CO,  and  C02  interference 

verification  for  ethanol  photoacoustic  analyzers. 

§1065.370:  CLD  C02  and  H20  quench  . 

§1065.372:  NDUV  HC  and  H20  interference  . 

§1065.375:  N20  analyzer  interference  . 

§1065.376:  Chiller  N02  penetration  . 

§1065.378:  N02  -  to -NOoonverter  conversion  . 

§1065.390:  PM  balance  and  weighing  . 


§1065.395:  Inertial  PM  balance  and  weighing 


Upon  initial  installation,  within  185  days  before  testing,  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation  and  after  major  maintenance. 

Upon  initial  installation,  within  35  days  before  testing,  and  after  major  maintenance. 

independent  verification:  Upon  initial  installation,  within  370  days  before  testing,  and 
major  maintenance. 

Zero,  span,  and  reference  sample  verifications:  Within  12  hours  of  weighing,  and 
major  maintenance. 

independent  verification:  Upon  initial  installation,  within  370  days  before  testing,  and 
major  maintenance. 

Other  verifications:  Upon  initial  installation  and  after  major  maintenance. 


after 

after 

after 


1  Perform  calibrations  and  verifications  more  frequently  than  we  specify,  according  to  measurement  system  manufacturer  instructions  and  good 
engineering  judgment. 

2  Perform  linearity  verification  either  for  electrical  power  or  for  current  and  voltage. 

3 The  CVS  verification  described  in  §1065.341  is  not  required  for  systems  that  agree  within  ±2%  based  on  a  chemical  balance  of  carbon  or  ox¬ 
ygen  of  the  intake  air,  fuel,  and  diluted  exhaust. 


*  250.  Section  1065.340  is  amended  by 
revising  paragraphs  (e),  (f)(8),  (f)(13),  (g), 
(h),  and  Figure  1  to  read  as  follows: 

§1065.340  Diluted  exhaust  flow  (CVS) 
calibration. 

*  *  *  *  * 

(e)  Configuration.  Calibrate  the  system 
with  any  upstream  screens  or  other 
restrictions  that  will  be  used  during 
testing  and  that  could  affect  the  flow 
ahead  of  the  CVS  flow  meter,  using  good 
engineering  judgment  to  minimize  the 
effect  on  the  flow  distribution.  You  may 
not  use  any  upstream  screen  or  other 
restriction  that  could  affect  the  flow 
ahead  of  the  reference  flow  meter, 
unless  the  flow  meter  has  been 
calibrated  with  such  a  restriction.  In  the 
case  of  a  free  standing  SSV  reference 
flow  meter,  you  may  not  have  any 
upstream  screens. 

(f)  *  *  * 

(8)  Repeat  the  steps  in  paragraphs 
(e)(6)  and  (7)  of  this  section  to  record 
data  at  a  minimum  of  six  restrictor 
positions  ranging  from  the  wide  open 
restrictor  position  to  the  minimum 
expected  pressure  at  the  PDP  inlet  or  the 
maximum  expected  differential  (outlet 
minus  inlet)  pressure  across  the  PDP 
during  testing. 

*  *  *  *  * 

(13)  During  emission  testing  ensure 
that  the  PDP  is  not  operated  either 
below  the  lowest  inlet  pressure  point  or 
above  the  highest  differential  pressure 
point  in  the  calibration  data. 

(g)  SSV  calibration.  Calibrate  a 
subsonic  venturi  (SSV)  to  determine  its 
calibration  coefficient,  Cd,  for  the 
expected  range  of  inlet  pressures. 
Calibrate  an  SSV  flow  meter  as  follows: 


(1 )  Connect  the  system  as  shown  in 
Figure  1  of  this  section. 

(2)  Verify  that  any  leaks  between  the 
calibration  flow  meter  and  the  SSV  are 
less  than  0.3%  of  the  total  flow  at  the 
highest  restriction. 

(3)  Start  the  blower  downstream  of  the 
SSV. 

(4)  While  the  SSV  operates,  maintain 
a  constant  temperature  at  the  SSV  inlet 
within  ±2%  of  the  mean  absolute  inlet 
temperature, 

Tm. 

(5)  Set  the  variable  restrictor  or 
variable -speedblower  to  a  flow  rate 
greater  than  the  greatest  flow  rate 
expected  during  testing.  You  may  not 
extrapolate  flow  rates  beyond  calibrated 
values,  so  we  recommend  that  you  make 
sure  the  Reynolds  number,  Re#,  at  the 
SSV  throat  at  the  greatest  calibrated 
flow  rate  is  greater  than  the  maximum 
Re#  expected  during  testing. 

(6)  Operate  the  SSV  for  at  least  3  min 
to  stabilize  the  system.  Continue 
operating  the  SSV  and  record  the  mean 
of  at  least  30  seconds  of  sampled  data 
of  each  of  the  following  quantities: 

(i)  The  mean  flow  rate  of  the  reference 
flow  meter  nref.  This  may  include 
several  measurements  of  different 
quantities  for  calculating  nre f,  such  as 
reference  meter  pressures  and 
temperatures. 

(ii)  Optionally,  the  mean  dewpoint  of 
the  calibration  air,7dew-  See  §1065.640 
for  permissible  assumptions. 

(iii)  The  mean  temperature  at  the 
venturi  inlet, Tin* 

(iv)  The  mean  static  absolute  pressure 
at  the  venturi  inlet,  P-m. 

(v)  The  mean  static  differential 
pressure  between  the  static  pressure  at 


the  venturi  inlet  and  the  static  pressure 
at  the  venturi  throat,  DRssv- 

(7)  Incrementally  close  the  restrictor 
valve  or  decrease  the  blower  speed  to 
decrease  the  flow  rate. 

(8)  Repeat  the  steps  in  paragraphs 
(g)(6)  and  (7)  of  this  section  to  record 
data  at  a  minimum  of  ten  flow  rates. 

(9)  Determine  an  equation  to  quantify 
Cd  as  a  function  of  Re#  by  using  the 
collected  data  and  the  equations  in 
§1065.640.  Section  1065.640  also 
includes  statistical  criteria  for  validating 
the  Cd  versus  Re#  equation. 

(10)  Verify  the  calibration  by 
performing  a  CVS  verification  (, i.e., 
propane  check)  as  described  in 
§1065.341  using  the  new  Cd  versus  Re# 
equation. 

(1 1 )  Use  the  SSV  only  between  the 
minimum  and  maximum  calibrated  Re#. 
If  you  want  to  use  the  SSV  at  a  lower 

or  higher  Re#,  you  must  recalibrate  the 
SSV. 

(12)  Use  the  equations  in  §1065.642 
to  determine  SSV  flow  during  a  test. 

(h)  CFV  calibration.  Calibrate  a 
critical -flowventuri  (CFV)  to  verify  its 
discharge  coefficient,  Cd;  up  to  the 
highest  expected  pressure  ratio,  r, 
according  to  §1065.640.  Calibrate  a  CFV 
flow  meter  as  follows: 

(1)  Connect  the  system  as  shown  in 
Figure  1  of  this  section. 

(2)  Verify  that  any  leaks  between  the 
calibration  flow  meter  and  the  CFV  are 
less  than  0.3%  of  the  total  flow  at  the 
highest  restriction. 

(3)  Start  the  blower  downstream  of  the 
CFV. 

(4)  While  the  CFV  operates,  maintain 
a  constant  temperature  at  the  CFV  inlet 
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within  ±2%  ofjhe  mean  absolute  inlet 
temperature,  Tin. 

(5)  Set  the  variable  restrictor  to  its 
wide -open  position.  Instead  of  a 
variable  restrictor,  you  may  alternately 
vary  the  pressure  downstream  of  the 
CFV  by  varying  blower  speed  or  by 
introducing  a  controlled  leak.  Note  that 
some  blowers  have  limitations  on 
nonloaded  conditions. 

(6)  Operate  the  CFV  for  at  least  3  min 
to  stabilize  the  system.  Continue 
operating  the  CFV  and  record  the  mean 
values  of  at  least  30  seconds  of  sampled 
data  of  each  of  the  following  quantities: 

(i)  The  mean  flow  rate  of  the  reference 
flow  meter,  nref-  This  may  include 
several  measurements  of  different 
quantities,  such  as  reference  meter 
pressures  and  temperatures,  for 
calculating  nref- 

(ii)  The  mean_dewpoint  of  the 
calibration  air,7dew-  See  §1065.640  for 
permissible  assumptions  during 
emission  measu remen ts. 


(iii)  The  mean  temperature  at  the 
venturi  inlet, Tin. 

(iv)  The  mean  static  absolute  pressure 
at  the  venturi  inlet,  Pin. 

(v)  The  mean  static  differential 
pressure  between  the  CFV  inlet  and  the 
CFV  outlet,  DPcfv - 

(7)  incrementally  close  the  restrictor 
valve  or  decrease  the  downstream 
pressure  to  decrease  the  differential 
pressure  across  the  CFV,  DpCFv- 

(8)  Repeat  the  steps  in  paragraphs 
(f)(6)  and  (7)  of  this  section  to  record 
mean  data  at  a  minimum  of  ten 
restrictor  positions,  such  that  you  test 
the  fullest  practical  range  of  DPCfv 
expected  during  testing.  We  do  not 
require  that  you  remove  calibration 
components  or  CVS  components  to 
calibrate  at  the  lowest  possible 
restrictions. 

(9)  Determine  Cd  and  the  highest 
allowable  pressure  ratio,  r,  according  to 
§1065.640. 


(10)  Use  Cd  to  determine  CFV  flow 
during  an  emission  test.  Do  not  use  the 
CFV  above  the  highest  allowed  r,  as 
determined  in  §1065.640. 

(1 1 )  Verify  the  calibration  by 
performing  a  CVS  verification  (i.e., 
propane  check)  as  described  in 
§1065.341. 

(12)  if  your  CVS  is  configured  to 
operate  more  than  one  CFV  at  a  time  in 
parallel,  calibrate  your  CVS  by  one  of 
the  following: 

(i)  Calibrate  every  combination  of 
CFVs  according  to  this  section  and 
§1065.640.  Refer  to  §1065.642  for 
instructions  on  calculating  flow  rates  for 
this  option. 

(ii)  Calibrate  each  CFV  according  to 
this  section  and  §1065.640.  Refer  to 
§1065.642  for  instructions  on 
calculating  flow  rates  for  this  option. 

***** 
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BILLING  CODE  6550-50-C 

*  251. Section  1065.341  isamendedby 
revising  paragraph  (c)(3)  to  read  as 
follows: 

§1065.341  CVS,  PFD,  and  batch  sampler 
verification  {propane  check). 

*  *  *  *  * 

(c) 

(3)  Select  a  C3H8  injection  port  in  the 
CVS.  Select  the  port  location  to  be  as 
close  as  practical  to  the  location  where 
you  introduce  engine  exhaust  into  the 
CVS,  or  at  some  point  in  the  laboratory 


exhaust  tubing  upstream  of  this 
location.  Connect  the  C3H8  cylinder  to 
the  injection  system. 
***** 

*  252.  Section  1065.345  is  amended  by 
revising  paragraphs  (d)(2),  (d)(4),  (e)(3), 
and  (e)(4)  to  read  as  follows: 

§1065.345  Vacuum-side  leak  verification. 

***** 

(d)  *  *  * 


(2)  Supply  span  gas  to  the  analyzer 
span  port  and  record  the  measured 
value. 

***** 

(4)  Verify  that  the  measured  overflow 
span  gas  concentration  is  within  ±0.5% 
of  the  concentration  measured  in 
paragraph  (d)(2)  of  this  section.  A 
measured  value  lower  than  expected 
indicates  a  leak,  but  a  value  higher  than 
expected  may  indicate  a  problem  with 
the  span  gas  or  the  analyzer  itself.  A 
measured  value  higher  than  expected 
does  not  indicate  a  leak. 
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(e)  *  *  * 

(3)  T urn  off  the  sample  pumps  and 
seal  the  system.  Measure  and  record  the 
absolute  pressure  of  the  trapped  gas  and 
optionally  the  system  absolute 
temperature.  Wait  long  enough  for  any 
transients  to  settle  and  long  enough  for 
a  leak  at  0.5%  to  have  caused  a  pressure 
change  of  at  least  1 0  times  the 
resolution  of  the  pressure  transducer, 
then  again  record  the  pressure  and 
optionally  temperature. 

(4)  Calculate  the  leak  flow  rate  based 
on  an  assumed  value  of  zero  for 
pumped -downbag  volumes  and  based 
on  known  values  for  the  sample  system 
volume,  the  initial  and  final  pressures, 
optional  temperatures,  and  elapsed 
time.  Using  the  calculations  specified  in 
§1065.644,  verify  that  the  vacuum - 
decay  leak  flow  rate  is  less  than  0.5% 
of  the  system’s  normal  in  -  usefiow  rate. 

*  253.  Section  1065.360  is  amended  by 
revising  paragraphs  (a)(3),  (d) 
introductory  text,  and  (d)(7)  and  adding 
paragraph  (f)  to  read  as  follows: 

§1065.360  FID  optimization  and 
verification. 

(a)*  *  * 

(3)  If  you  determine  NMNEHC  by 
subtracting  from  measured  THC, 
determine  the  ethane  (C2H6)  response 
factor  after  initial  analyzer  installation 
and  after  major  maintenance  as 
described  in  paragraph  (f)  of  this 
section.  Verify  theC2H6  response  within 
185  days  before  testing  as  described  in 
paragraph  (f)  of  this  section. 

*  *  *  *  * 

(d)  THC  FID  CH4  response  factor 
determination.  This  procedure  is  only 
for  FID  analyzers  that  measure  THC. 
Since  FID  analyzers  generally  have  a 
different  response  to  CH4  versus  C3HS, 
determine  the  THC-F1D  analyzer’s  CH4 
response  factor,  RFCh4[thc-fid]  ,  after  FID 
optimization.  Use  the  most  recent 
RFch4[thc-fid]  measured  according  to 
this  section  in  the  calculations  for  HC 
determination  described  in  §1065.660 
to  compensate  for  CH4  response. 
Determine  RFCh4[thc-fid]  as  follows, 
noting  that  you  do  not  determine 
RFch4[thc-fid]  for  FIDs  that  are 
calibrated  and  spanned  using  CH4  with 
a  nonmethane  cutter: 
***** 

(7)  Introduce  the  CH4  span  gas  that 
you  selected  under  paragraph  (d)(2)  of 
this  section  into  the  FID  analyzer. 
***** 

(f)  THC  FID  C2H6  response  factor 
determination.  This  procedure  is  only 
for  FID  analyzers  that  measure  THC. 
Since  FID  analyzers  generally  have  a 
different  response  to  C2H6  than  C3HS, 
determine  the  THC-F1D  analyzer’s  C2H6 


response  factor,  RFC2h6[thc-fid],  after 
FID  optimization  using  the  procedure 
described  in  paragraph  (d)  of  this 
section,  replacing  CH4  with  C2H6.  Use 
the  most  recent  RFc2h6[thc-fid] 
measured  according  to  this  section  in 
the  calculations  for  HC  determination 
described  in  §1065.660  to  compensate 
for  C2H6  response. 

*  254.  Section  1065.365  is  amended  by 
revising  paragraphs  (d)(9),  (e)(10),  (f)(9), 
and  (f)(14)  to  read  as  follows: 

§1065.365  Nonmethane  cutter  penetration 
fractions, 

***** 

(d)  *  *  * 

(9)  Divide  the  mean  C2H6 
concentration  by  the  reference 
concentration  of  C2H6,  converted  to  a  Ci 
basis.  The  result  is  the  C2H6  combined 
response  factor  and  penetration  fraction, 
RFPFC2 h6[nmc-fid].  Use  this  combined 
response  factor  and  penetration  fraction 
and  the  product  of  the  CH4  response 
factor  and  CH4  penetration  fraction, 
RFPFc h4[nmc-fid],  set  to  1 .0  in  emission 
calculations  according  to 
§1065.660(b)(2)(i),  §1065.660(d)(1)(i), 
or  §1065.665,  as  applicable. 

(e)  *  *  * 

(10)  Divide  the  mean  C2H6 
concentration  measured  through  the 
nonmethane  cutter  by  the  mean  C2H6 
concentration  measured  after  bypassing 
the  nonmethane  cutter.  The  result  is  the 
C2H6  penetration  fraction, 

PFci H6[NMC-FID],  Use  this  penetration 
fraction  according  to 
§1065.660(b)(2)(ii),  §1065.660(d)(1  )(ii), 
or  §1065.665,  as  applicable. 
***** 

(f)  *  *  * 

(9)  Divide  the  mean  C2H6 
concentration  by  the  reference 
concentration  of  C2H6,  converted  to  a  Ci 
basis.  The  result  is  the  C2H6  combined 
response  factor  and  penetration  fraction, 
RFPFC2H6[nmc-fid].  Use  this  combined 
response  factor  and  penetration  fraction 
according  to  §1065.660(b)(2)(iii), 
§1065.660(d)(1)(iii),  or  §1065.665,  as 
applicable. 

***** 

(14)  Divide  the  mean  CH4 
concentration  measured  through  the 
nonmethane  cutter  by  the  mean  CH4 
concentration  measured  after  bypassing 
the  nonmethane  cutter.  The  result  is  the 
CH4  penetration  fraction,  PFC h4[nmc-fid]. 
Use  this  penetration  fraction  according 
to  §1065.660(b)(2)(iii), 
§1065.660(d)(1)(iii),  or  §1065.665,  as 
applicable. 

*  255.  Section  1065.366  is  added  to 
subpart  D  to  read  as  follows: 


§1065.366  Interference  verification  for 
FT!  R  analyzers. 

(a)  Scope  and  frequency.  If  you 
measure  CH4,  C2H6,  NMHC,  or 
NMNEHC  using  an  FTIR analyzer,  verify 
the  amount  of  interference  after  initial 
analyzer  installation  and  after  major 
maintenance. 

(b)  Measurement  principles. 
Interference  gases  can  interfere  with 
certain  analyzers  by  causing  a  response 
similar  to  the  target  analyte.  If  the 
analyzer  uses  compensation  algorithms 
that  utilize  measurements  of  other  gases 
to  meet  this  interference  verification, 
simultaneously  conduct  these  other 
measurements  to  test  the  compensation 
algorithms  during  the  analyzer 
interference  verification. 

(c)  System  requirements.  An  FTIR 
analyzer  must  have  combined 
interference  that  is  within  ±2%  of  the 
flow-weightedmean  concentration  of 
CH4,  NMHC,  or  NMNEHC  expected  at 
the  standard,  though  we  strongly 
recommend  a  lower  interference  that  is 
within  ±1%. 

(d)  Procedure.  Perform  the 
interference  verification  for  an  FTIR 
analyzer  using  the  same  procedure  that 
applies  for  N20  analyzers  in 

§1 065.375(d). 

*  256.  Section  1065.370  is  amended  by 
revising  paragraph  (d)(1 1)  to  read  as 
follows: 

§1065.370  CLD  C02  and  H20  quench 
verification. 

***** 

(d)  *  *  * 

(1 1 )  Calculate  the  actual  NO 
concentration  at  the  g as  divider’s  outlet, 
x-sroact ,  based  on  the  span  gas 
concentrations  and  xC02act  according  to 
Eq.  1065.675-2.  Use  the  calculated 
value  in  the  quench  verification 
calculations  in  Eq.  1065.675-1. 
***** 

*  257.  Section  1065.375  isamended  by 
revising  paragraph  (b)  to  read  as  follows: 

§1065.375  Interference  verification  for  N20 
analyzers. 

***** 

(b)  Measurement  principles. 
Interference  gases  can  positively 
interfere  with  certain  analyzers  by 
causing  a  response  similar  to  N20.  If  the 
analyzer  uses  compensation  algorithms 
that  utilize  measurements  of  other  gases 
to  meet  this  interference  verification, 
simultaneously  conduct  these  other 
measurements  to  test  the  compensation 
algorithms  during  the  analyzer 
interference  verification. 
***** 

*  258.  Section  1065.390  isamended  by 
revising  paragraphs  (b),  (c)  introductory 
text,  and  (c)(2)  to  read  as  follows: 
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§1065.390  PM  balance  verifications  and 
weighing  process  verification. 

*  *  *  *  * 

(b)  Independent  verification.  Have  the 
balance  manufacturer  (or  a 
representative  approved  by  the  balance 
manufacturer)  verify  the  balance 
performance  within  370  days  of  testing. 
Balances  have  internal  weights  that 
compensate  for  drift  due  to 
environmental  changes.  These  internal 
weights  must  be  verified  as  part  of  this 
independent  verification  with  external, 
certified  calibration  weights  that  meet 
the  specifications  in  §1065.790. 

(c)  Zeroing  and  spanning.  You  must 
verify  balance  performance  by  zeroing 
and  spanning  it  with  at  least  one 
calibration  weight.  Also,  any  external 
weights  you  use  must  meet  the 
specifications  in  §1065.790.  Any 
weights  internal  to  the  PM  balance  used 
for  this  verification  must  be  verified  as 
described  in  paragraph  (b)  of  this 
section. 

*  *  *  *  * 

(2)  You  may  use  an  automated 
procedure  to  verify  balance 
performance.  For  example  most 
balances  have  internal  weights  for 
automatically  verifying  balance 
performance. 

*  *  *  *  * 

Subpart  F — Performing  an  Emission 
Test  in  the  Laboratory 

*  259.  Section  1065.510  is  amended  by 
revising  paragraphs  (c)  introductory 
text,  (c)(4),  and  (d)(5)(i)  and  (iii)  to  read 
as  follows: 

§1065.510  Engine  mapping. 

*  *  *  *  * 

(c)  Negative  torque  mapping.  If  your 
engine  is  subject  to  a  reference  duty 
cycle  that  specifies  negative  torque 
values  (i.e.,  engine  motoring),  generate  a 
motoring  torque  curve  by  any  of  the 
following  procedures: 

*  *  *  *  * 

(4)  For  engines  with  an  electric  hybrid 
system,  map  the  negative  torque 
required  to  motor  the  engine  and  absorb 
any  power  delivered  from  the  RESS  by 
repeating  paragraph  (g)(2)  of  this  section 
with  minimum  operator  demand, 
stopping  the  sweep  to  discharge  the 
RESS  when  the  absolute  instantaneous 
power  measured  from  the  RESS  drops 
below  the  expected  maximum  absolute 
power  from  the  RESS  by  more  than  2% 
of  total  system  maximum  power 
(including  engine  motoring  and  RESS 
power)  as  determined  from  mapping  the 
negative  torque. 

(d)  *  *  * 

(5)  *  *  * 


(i)  For  constant -speedengines  subject 
only  to  steady -statetesting,  you  may 
perform  an  engine  map  by  using  a  series 
of  discrete  torques.  Select  at  least  five 
evenly  spaced  torque  setpoints  from  no- 
load  to  80%  of  the  manufacturer - 
declared  test  torque  or  to  a  torque 
derived  from  your  published  maximum 
power  level  if  the  declared  test  torque 
is  unavailable.  Starting  at  the  80% 
torque  point,  select  setpoints  in  2.5%  or 
smaller  intervals,  stopping  at  the 
endpoint  torque.  The  endpoint  torque  is 
defined  as  the  first  discrete  mapped 
torque  value  greater  than  the  torque  at 
maximum  observed  power  where  the 
engine  outputs  90%  of  the  maximum 
observed  power;  or  the  torque  when 
engine  stall  has  been  determined  using 
good  engineering  judgment  (i.e.  sudden 
deceleration  of  engine  speed  while 
adding  torque).  You  may  continue 
mapping  at  higher  torque  setpoints.  At 
each  setpoint,  allow  torque  and  speed  to 
stabilize.  Record  the  mean  feedback 
speed  and  torque  at  each  setpoint.  From 
this  series  of  mean  feedback  speed  and 
torque  values,  use  linear  interpolation  to 
determine  intermediate  values.  Use  this 
series  of  mean  feedback  speeds  and 
torques  to  generate  the  power  map  as 
described  in  paragraph  (e)  of  this 
section. 


(iii)  For  any  isochronous  governed 
(0%  speed  droop)  constant -speed 
engine,  you  may  map  the  engine  with 
two  points  as  described  in  this 
paragraph  (d)(5)(iii).  After  stabilizing  at 
the  no-loadgoverned  speed  in 
paragraph  (d)(4)  of  this  section,  record 
the  mean  feedback  speed  and  torque. 
Continue  to  operate  the  engine  with  the 
governor  or  simulated  governor 
controlling  engine  speed  using  operator 
demand,  and  control  the  dynamometer 
to  target  a  speed  of  99.5%  of  the 
recorded  mean  no-loadgoverned  speed. 
Allow  speed  and  torque  to  stabilize. 
Record  the  mean  feedback  speed  and 
torque.  Record  the  target  speed.  The 
absolute  value  of  the  speed  error  (the 
mean  feedback  speed  minus  the  target 
speed)  must  be  no  greater  than  0.1  %  of 
the  recorded  mean  no-loadgoverned 
speed.  From  this  series  of  two  mean 
feedback  speed  and  torque  values,  use 
linear  interpolation  to  determine 
intermediate  values.  Use  this  series  of 
two  mean  feedback  speeds  and  torques 
to  generate  a  power  map  as  described  in 
paragraph  (e)  of  this  section.  Note  that 
the  measured  maximum  test  torque  as 
determined  in  §1065.610  (b)(1)  will  be 
the  mean  feedback  torque  recorded  on 
the  second  point. 
***** 


*  260.  Section  1065.546  isamended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1065.546  Verification  of  minimum 
dilution  ratio  for  PM  batch  sampling. 

***** 

(a)  Determine  minimum  dilution  ratio 
based  on  molar  flow  data.  This  involves 
determination  of  at  least  two  of  the 
following  three  quantities:  raw  exhaust 
flow  (or  previously  diluted  flow), 
dilution  air  flow,  and  dilute  exhaust 
flow.  You  may  determine  the  raw 
exhaust  flow  rate  based  on  the  measured 
intake  air  or  fuel  flow  rate  and  the  raw 
exhaust  chemical  balance  terms  as  given 
in  §1 065.655(f).  You  may  determine  the 
raw  exhaust  flow  rate  based  on  the 
measured  intake  air  and  dilute  exhaust 
molar  flow  rates  and  the  dilute  exhaust 
chemical  balance  terms  as  given  in 
§1065.655(g).  You  may  alternatively 
estimate  the  molar  raw  exhaust  flow  rate 
based  on  intake  air,  fuel  rate 
measurements,  and  fuel  properties, 
consistent  with  good  engineering 
judgment. 

***** 

*  261.  Section  1065.590  isamended  by 
revising  paragraphs  (f)(2),  (j) 
introductory  text,  and  (j)(3)  through  (7) 
to  read  as  follows: 

§1065.590  PM  sampling  media  (e.g., 
filters)  preconditioning  and  tare  weighing. 

***** 

(0*  *  * 

(2)  Use  good  engineering  judgment  to 
determine  if  substitution  weighing  is 
necessary  to  show  that  an  engine  meets 
the  applicable  standard.  You  may  follow 
the  substitution  weighing  procedure  in 
paragraph  (j)  of  this  section,  or  you  may 
develop  your  own  procedure. 
***** 

(j)  Substitution  weighing  involves 
measu remen t  of  a  reference  weight 
before  and  after  each  weighing  of  the 
PM  sampling  medium  (e.g.,  the  filter). 
While  substitution  weighing  requires 
more  measurements,  it  corrects  for  a 
balance’s  zero- driftand  it  relies  on 
balance  linearity  only  over  a  small 
range.  This  is  most  advantageous  when 
quantifying  net  PM  masses  that  are  less 
than  0.1%  of  the  sample  medium’s 
mass.  However,  it  may  not  be 
advantageous  when  net  PM  masses 
exceed  1  %  of  the  sample  medium’s 
mass.  If  you  utilize  substitution 
weighing,  it  must  be  used  for  both  pre¬ 
test  and  post-testweighing.  The  same 
substitution  weight  must  be  used  for 
both  pre-testand  post-testweighing. 
Correct  the  mass  of  the  substitution 
weight  for  buoyancy  if  the  density  of  the 
substitution  weight  is  less  than  2.0  g / 
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cm3.  The  following  steps  are  an  example 
of  substitution  weighing: 

*  *  *  *  * 

(3)  Select  and  weigh  a  substitution 
weight  that  meets  the  requirements  for 
calibration  weights  found  in  §1065.790. 
The  substitution  weight  must  also  have 
the  same  density  as  the  weight  you  use 
to  span  the  microbaiance,  and  be  similar 
in  mass  to  an  unused  sample  medium 
(e.g.,  filter).  A  47  mm  PTFE  membrane 
filter  will  typically  have  a  mass  in  the 
range  of  80  to  1 00  mg. 

(4)  Record  the  stable  balance  reading, 
then  remove  the  substitution  weight. 

(5)  Weigh  an  unused  sample  medium 
(e.g.,  a  new  filter),  record  the  stable 
balance  reading  and  record  the  balance 
environment’s  dewpoint,  ambient 
temperature,  and  atmospheric  pressure. 


Eq.  1065.602-11 
Example: 


(6)  Reweigh  the  substitution  weight 
and  record  the  stable  balance  reading. 

(7)  Calculate  the  arithmetic  mean  of 
the  two  substitution -weightreadings 
that  you  recorded  immediately  before 
and  after  weighing  the  unused  sample. 
Subtract  that  mean  value  from  the 
unused  sample  reading,  then  add  the 
true  mass  of  the  substitution  weight  as 
stated  on  the  substitution -weight 
certificate.  Record  this  result.  This  is  the 
unused  sample’s  tare  weight  without 
correcting  for  buoyancy. 
***** 

Subpart  G — Calculations  and  Data 
Requirements 

*  262.  Section  1065.602  is  amended  by 
revising  paragraphs  (f)(1)  introductory 


i 

CM 

1 

* 

Eq.  1065.602-11 


N  =  6000 
yi  =  2045.8 
dQy  —  —16.8083 


text,  (f)(2)  introductory  text,  and  (j)  to 
read  as  follows: 

§1065.602  Statistics. 

***** 

(0*  *  * 

(1)  For  an  unpaired  t- test, calculate 
the  f  statistic  and  its  number  of  degrees 
of  freedom,  v,  as  follows: 
***** 

(2)  For  a  paired  f-test,ca  Ecu  fate  the  t 
statistic  and  its  number  of  degrees  of 
freedom,  v,  as  follows,  noting  that  theei 
are  the  errors  (e.g.,  differences)  between 
each  pair  of  yrefi  and  yc 
***** 

(j)  Standard  estimate  of  error. 
Calculate  a  standard  estimate  of  error, 
SEE,  as  follows: 


Sly  =  1.0110 

yiefi  =  2045.0 


SEE,,  =  - 


[2045.8  -  (-16.8083)  -  (1 .01 10  •  2045.0)]2  + ... 


-(-16.8083)-(1.0110-Jref6000) 


6000-2 


SEEy  =  5.348 

***** 

*  263.  Section  1065.610  is  amended  by 
revising  paragraphs  (a)(1)(H),  (a)(1)(iii), 
(a)(1)(vi),  (a)(2),  (b),  and  (c)(1)  and  (2)  to 
read  as  follows: 

§1065.610  Duty-cycle  generation. 

***** 

(a)  *  *  * 

(1)*  *  * 

(ii)  Determine  the  lowest  and  highest 
engine  speeds  corresponding  to  98%  of 
/max,  using  linear  interpolation,  and  no 
extrapolation,  as  appropriate. 

( i  i  i )  Determ i  ne  the  eng i  ne  speed 
corresponding  to  maximum  power, 
fnPmax,  by  calculating  the  average  of  the 
two  speed  values  from  paragraph 


(a)(1  )(ii)  of  this  section.  If  there  is  only 
one  speed  where  power  is  equal  to  98% 
of  Pmax,  take  fnpmax  as  the  speed  at  which 

P max  OCCUrS. 

***** 

(vi)  Determine  the  lowest  and  highest 
engine  speeds  corresponding  to  the 
value  calculated  in  paragraph  (a)(1)(v)of 
this  section,  using  linear  interpolation 
as  appropriate.  Calculate  fnte &t  as  the 
average  of  these  two  speed  values.  If 
there  is  only  one  speed  corresponding  to 
the  value  calculated  in  paragraph 
(a)(1  )(v)  of  this  section,  take  fnte8 1  as  the 
speed  where  the  maximum  of  the  sum 
of  the  squares  occurs. 
***** 


(2)  For  engines  with  a  high-speed 
governor  that  will  be  subject  to  a 
reference  duty  cycle  that  specifies 
normalized  speeds  greater  than  100%, 
calculate  an  alternate  maximum  test 
speed,  fntest,ait,  as  specified  in  this 
paragraph  (a)(2).  If  fnte stait  is  less  than  the 
measured  maximum  test  speed,  fntestj 
determined  in  paragraph  (a)(1)  of  this 
section,  replace  fntest  with  fn test,ait.  In  this 
case,  fntest, ait  becomes  the  “maximum  test 
speed”  for  that  engine.  Note  that 
§1065.510  allows  you  to  apply  an 
optional  declared  maximum  test  speed 
to  the  final  measured  maximum  test 
speed  determined  as  an  outcome  of  the 
comparison  between  flltestj  and  fntes t,ait  in 
this  paragraph  (a)(2).  Determine  fnte st,ait 
as  follows: 


■f  _  ^niiljdle  t/nidle  ,  r 
•j  ntestaJt  ~~  n/  7  ./nidle 

%speedmm 


Eq.  1065.610-2 
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Where: 

fme suit  =  alternate  maximum  test  speed 
Widie  =  warm  high  -  idlespeed 


4idie  =  warm  idlespeed 
%  speedmax  =  maximum  normalized  speed 
from  duty  cycle 


Example: 

Widie  =  2200  r/min 
fnidie  =  800  r/min 


,  2200-800 

/ntesuit  = - +800 


1.05 


4testait  -2133  r/min 
*  *  *  *  * 

(b)  Maximum  test  torque ,  Ttest.  For 
constant -speedengines,  determine  the 
measured  rtest  from  the  torque  and 
power- versus -speedmaps,  generated 
according  to  §1065.510,  as  follows: 

(1 )  For  constant  speed  engines 
mapped  using  the  methods  in 
§1065.510(d)(5)(i)  or(ii),  determine  rtest 
as  follows: 

(i)  Determine  maximum  power,  PmaS! 
from  the  engine  map  generated 
according  to  §1065.510  and  calculate 
the  value  for  power  equal  to  98%  of 

P max. 

(ii)  Determine  the  lowest  and  highest 
engine  speeds  corresponding  to  98%  of 
Pmax,  using  linear  interpolation,  and  no 
extrapolation,  as  appropriate. 

( i  i  i )  Determ i  ne  the  eng i  ne  speed 
corresponding  to  maximum  power, 
4pmax.  by  calculating  the  average  of  the 
two  speed  values  from  paragraph 
(a)(1)(H)  of  this  section,  if  there  is  only 


one  speed  where  power  is  equal  to  98% 
of  P max,  take  4pmax  as  the  speed  at  which 

P max  OCCUrS. 

(iv)  Transform  the  map  into  a 
normalized  power- versus -speechnap  by 
dividing  power  terms  by  Pmax  and 
dividing  speed  terms  by  4 Pmax.  Use  Eq. 
1065.610-1  to  calculate  a  quantity 
representing  the  sum  of  squares  from 
the  normalized  map. 

(v)  Determine  the  maximum  value  for 
the  sum  of  the  squares  from  the  map 
and  multiply  that  value  by  0.98. 

(vi)  Determine  the  lowest  and  highest 
engine  speeds  corresponding  to  the 
value  calculated  in  paragraph  (a)(1)(v)of 
this  section,  using  linear  interpolation 
as  appropriate.  Calculate  4test  as  the 
average  of  these  two  speed  values.  If 
there  is  only  one  speed  corresponding  to 
the  value  calculated  in  paragraph 

(a)(1  )(v)  of  this  section,  take  4test  as  the 
speed  where  the  maximum  of  the  sum 
of  the  squares  occurs. 


(vii)  The  measured  rtest  is  the  mapped 
torque  at  fntest. 

(2)  For  constant -speedengines  using 
the  two- pointmapping  method  in 
§1065.510(d)(5)(iii),  you  may  follow 
paragraph  (a)(1 )  of  this  section  to 
determine  the  measured  rtest  or  you 
may  use  the  measured  torque  of  the 
second  point  as  the  measured  Ttest 
directly. 

(3)  Transform  normalized  torques  to 
reference  torques  according  to 
paragraph  (d)  of  this  section  by  using 
the  measured  maximum  test  torque 
determined  according  to  paragraph 
(b)(1)  of  this  section — or  use  your 
declared  maximum  test  torque,  as 
allowed  in  §1065.510. 

(c)  *  *  * 

(1)  %  speed.  If  your  normalized  duty 
cycle  specifies  %  speed  values,  use  your 
warm  idlespeed  and  your  maximum 
test  speed  to  transform  the  duty  cycle, 
as  follows: 


,/nref  %  Speed  *  (/ntest  ,/nidle)  ""^“,/nidle 

Eq.  1065.610-3 


Example: 

%  speed  =  85%  =0.85 

4 test  =  2364  r/min 

4idie  =  650  r/min 

4rcf  =  0.85  •  (2364  ¥  650)  +  650 

4ref  =  2107  r/min 

(2)  A,  B,  and  C  speeds,  if  your 
normalized  duty  cycle  specifies  speeds 
as  A,  B,  or  C  values,  use  your  power - 
versus -speedcurve  to  determine  the 


lowest  speed  below  maximum  power  at 
which  50%  of  maximum  power  occurs. 
Denote  this  value  as  n\0.  Take  n\0  to  be 
warm  idlespeed  if  all  power  points  at 
speeds  below  the  maximum  power 
speed  are  higher  than  50%  of  maximum 
power.  Also  determine  the  highest 
speed  above  maximum  power  at  which 
70%  of  maximum  power  occurs.  Denote 


this  value  as  nu.  If  all  power  points  at 
speeds  above  the  maximum  power 
speed  are  higher  than  70%  of  maximum 
power,  take  nu  to  be  the  declared 
maximum  safe  engine  speed  or  the 
declared  maximum  representative 
engine  speed,  whichever  is  lower.  Use 
/?hi  and  n\0  to  calculate  reference  values 
for  A,  B,  or  C  speeds  as  follows: 


,/nref A  0.25  ’  (Whi  ft\o)  M\o 

Eq.  1065.610-4 

/nrefB  ~~  0.50  *  —  fl\o)  7?lo 

Eq.  1065.610-5 
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,/nrefC  =  0.75  '  («hr  “  «lo)  +  «lo 


Eq.  1065.610-6 


Example: 

Dio  =  1005  r/min 
/7hi  =  2385  r/min 

/Wa  =  0.25  •  (2385  ¥  1005)  +  1005 
fnre £B  =  0.50  •  (2385  ¥  1005)  +  1005 
fnrefc  =  0.75  *  (2385  ¥  1005)  +  1005 
f irefA  =  1 350  r/min 
fare®  =  1695  r/min 
fnrefc  =  2040  r/min 


*  264.  Section  1065.640  is  amended  by 
revising  paragraphs  (a),  (b),  (c),  (d),  and 
(e)(3)  to  read  as  follows: 

§1 065.640  Flow  meter  calibration 
calculations. 

***** 

(a)  Reference  meter  conversions .  The 
calibration  equations  in  this  section  use 
molar  flow  rate,  /W,  sea  reference 
quantity,  if  your  reference  meter  outputs 
a  flow  rate  in  a  different  quantity,  such 


as  standard  volume  rate,  i/stdref,  actual 
volume  rate,  Cwef,  or  mass  rate,  mref, 
convert  your  reference  meter  output  to 
a  molar  flow  rate  using  the  following 
equations,  noting  that  while  values  for 
volume  rate,  mass  rate,  pressure, 
temperature,  and  molar  mass  may 
change  during  an  emission  test,  you 
should  ensure  that  they  are  as  constant 
as  practical  for  each  individual  set  point 
during  a  flow  meter  calibration: 


K 


stdref 


•  Pm 


v„ 


actref 


■P'S 


m. 


ref 


‘ref 


T^-R 


T  ■  R 


M,mx 


Eq.  1065.640-1 


Where: 

htef  =  reference  molar  flow  rate. 

Vstdref  =  reference  volume  flow  rate,  corrected 
to  a  standard  pressure  and  a  standard 
temperature. 

vactref  =  reference  volume  flow  rate  at  the 
actual  pressure  and  temperature  of  the 
flow  rate. 


hK r  =  19.619  mol/s 
Example  2: 


mref  =  reference  mass  flow. 

pstd  =  standard  pressure. 

pact  =  actual  pressure  of  the  flow  rate. 

Tstd  =  standard  temperature. 

Tact  =  actual  temperature  of  the  flow  rate. 
R  =  molar  gas  constant. 

Mmix  =  molar  mass  of  the  flow  rate. 
Example  1: 

.  0.471948-101325 

”ref  “  293.15-8.314472 

mier  =  17.2683  kg/m  in  =  287.805  g/s 
Mmix  =  28.7805  g/mol 


vstdref  =  1000.00  ft3/min  =  0.471948  m3/s 
Pstd  =  29.9213  in  Hg@32  °F  =  101.325  kPa  = 
101325  Pa  =  101325  kg/(m-s?) 

Tstd  =  68.0  °F  =  293.15  K 
R  =  8.314472  J/(mol-K)  =  8.314472  (m2*kg)/ 
(s2*mol«K) 


287.805 

28.7805 


hmf  =  10.0000  mol/s 


(b)  PDP  calibration  calculations. 
Perform  the  following  steps  to  calibrate 
a  PDP  flow  meter: 


(1)  Calculate  PDP  volume  pumped  per 
revolution,  \4eV:  for  each  restrictor 
position  from  the  mean  values 
determined  in  §1065.340  as  follows: 


y  _  ^ref  ' 

v  rev  —  ~~r 

Pm  *  J  nPDP 

Eq.  1065.640-2 


Where: 

hmt  =  mean  reference  molar  flow  rate. 
R=  molar  gas  constant. 

Tin  =  mean  temperature  at  the  PDP  inlet. 


Pin  =  mean  static  absolute  pressure  at  the  PDP 
_  inlet. 

fnPDp  =  mean  PDP  speed. 

Example: 
href  =  25.096  mol/s 


R  =  8.314472  J/(mol  K)  =  8.314472  (m2  kg)/ 
(s2-mol-K) 

Ln  =  299.5  K 

Pin  =  98.290  kPa  =  98290  Pa  =  98290  kg/ 

_  (m-s2) 

4pdp  =  1205.1  r/min  =  20.085  r/s 
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25.096-8.314472-299.5 

98290-20.085 


=  0.03166  m3/r 


(2)  Calculate  a  PDP  slip  correction  from  the  mean  values  determined  in 
factor,  Ks,  for  each  restrictor  position  §1065.340  as  follows: 


K=  = 


i 


p, 


out  Jr  m 


fn  PDP  V 

Eq.  1065.640-3 


Where: 

& pdp  =  mean  PDP  speed. 

Pom  =  mean  static  absolute  pressure  at  the 
PDP  outlet. 


Pis  =  mean  static  absolute  pressure  at  the  PDP  Pom  =  100.103  kPa 
inlet.  p[n  =98.290  kPa 

_  Example: 

fnPDP  =  1205.1  r/min  =  20.085  r/s 


1  /100.103-  98.290 

20.085  V  100.103 


Ks  =  0.006700  s/r 

(3)  Perform  a  least -squaresregressi on 
of  Vrev,  versus  Ks,  by  calculating  slope, 


aL  and  intercept,  a0.  as  described  in 
§1065.602. 

(4)  Repeat  the  procedure  in 
paragraphs  (b)(1 )  through  (3)  of  this 


section  for  every  speed  that  you  run 
your  PDP. 

(5)  The  following  table  illustrates  a 
range  of  typical  values  for  different  PDP 
speeds: 


Table  1  of  §1065.640— Example  of  PDP  Calibration  Data 


fnPDP 

(revolution/s) 

Si 

(m3/s) 

So 

(m3/revolution) 

12.6  . 

0.841 

0.056 

16.5  . 

0.831 

¥0.013 

20.9  . 

0.809 

0.028 

23.4  . 

0.788 

¥0.061 

(6)  For  each  speed  at  which  you 
operate  the  PDP,  use  the  appropriate 
regression  equation  from  this  paragraph 
(b)  to  calculate  flow  rate  during 
emission  testing  as  described  in 
§1065.642. 

(c)  Venturi  governing  equations  and 
permissible  assumptions.  This  section 
describes  the  governing  equations  and 
permissible  assumptions  for  calibrating 
a  venturi  and  calculating  flow  using  a 
venturi.  Because  a  subsonic  venturi 
(SSV)and  a  critical -flowventuri  (CFV) 
both  operate  similarly,  their  governing 
equations  are  nearly  the  same,  except 


for  the  equation  describing  their 
pressure  ratio,  r(i.e.,  rs sv  versus  /cfv)- 
These  governing  equations  assume  one- 
dimensional  isentropic  inviscid  flow  of 
an  ideal  gas.  Paragraph  (c)(5)  of  this 
section  describes  other  assumptions  that 
may  apply.  If  good  engineering 
judgment  dictates  that  you  account  for 
gas  compressibility,  you  may  either  use 
an  appropriate  equation  of  state  to 
determine  values  of  Z  as  a  function  of 
measured  pressure  and  temperature,  or 
you  may  develop  your  own  calibration 
equations  based  on  good  engineering 
judgment.  Note  that  the  equation  for  the 


flow  coefficient,  Cf,  is  based  on  the  ideal 
gas  assumption  that  the  isentropic 
exponent,  g,  is  equal  to  the  ratio  of 
specific  heats,  Cp/Cv.  if  good  engineering 
judgment  dictates  using  a  real  gas 
isentropic  exponent,  you  may  either  use 
an  appropriate  equation  of  state  to 
determine  values  of  gas  a  function  of 
measured  pressures  and  temperatures, 
or  you  may  develop  your  own 
calibration  equations  based  on  good 
engineering  judgment. 

(1)  Calculate  molar  flow  rate,  n,  as 
follows: 


n  =  CA-Cf 


A 'Pin 


Eq.  1065.640-4 
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Where: 

Cd  =  discharge  coefficient,  as  determined  in 
paragraph  (c)(2)  of  this  section. 

Cf  =  flow  coefficient,  as  determined  in 
paragraph  (c)(3)  of  this  section. 


Ax  =  venturi  throat  cross -sectional area. 
pm  =  venturi  inlet  absolute  static  pressure. 
Z  =  compressibility  factor. 

/Wmix  =  molar  mass  of  gas  mixture. 

R=  molar  gas  constant. 

c  __  ■  -y/Z  •  Mmix  •  R  ■  Tm 

Cd  ~  "ref  '  n  A 

Cf-A'Pm 

Eq.  1065.640-5 


Tin  =  venturi  inlet  absolute  temperature. 

(2)  Using  the  data  collected  in 
§1065.340,  calculate  Cd  for  each  flow 
rate  using  the  following  equation: 


Where: 

riref  =  a  reference  molar  flow  rate. 

(3)  Determine  Cf  using  one  of  the 
following  methods: 

(i)  For  CFV  flow  meters  only, 
determine  CfCFv  from  the  following 
table  based  on  your  values  for  b  and  g, 
using  linear  interpolation  to  find 
intermediate  values: 


Table  2  of  §1065.640— CfCFv 
Versus  p  and  y  for  CFV  Flow 
Meters 


CfCFV 

P 

Texh  — 

385 

Ydexli  - 
Tair  = 

399 

0.000 

0.6822 

0.6846 

Table  2  of  §l065.640-CfCFv 
Versus  p  and  y  for  CFV  Flow 
Meters— Continued 


CfGFV 

p 

Yexh  “ 

385 

Ydexh  — 

Tair  = 

399 

0.400 

0.6857 

0.6881 

0.500 

0.6910 

0.6934 

0.550 

0.6953 

0.6977 

0.600 

0.7011 

0.7036 

0.625 

0.7047 

0.7072 

0.650 

0.7089 

0.7114 

0.675 

0.7137 

0.7163 

0.700 

0.7193 

0.7219 

0.720 

0.7245 

0.7271 

0.740 

0.7303 

0.7329 

0.760 

0.7368 

0.7395 

0.770 

0.7404 

0.7431 

Table  2  of  §l065.640-CfCFv 
Versus  p  and  y  for  CFV  Flow 
Meters— Continued 


CfCFV 

p 

Yexh  — 

385 

Ydexli 

Yair  = 

399 

0.780 

0.7442 

0.7470 

0.790 

0.7483 

0.7511 

0.800 

0.7527 

0.7555 

0.810 

0.7573 

0.7602 

0.820 

0.7624 

0.7652 

0.830 

0.7677 

0.7707 

0.840 

0.7735 

0.7765 

0.850 

0.7798 

0.7828 

(ii)  For  any  CFV  or  SSV  flow  meter, 
you  may  use  the  following  equation  to 
calculate  Cf  for  each  flow  rate: 


2 -y  -\r  7  -lj 
Eq.  1065.640-6 


Where: 

g  =  isentropic  exponent.  For  an  ideal  gas,  this 
is  the  ratio  of  specific  heats  of  the  gas 
mixture,  Cp/Cv. 


r  =  pressure  ratio,  as  determined  in  paragraph 
(c)(4)  of  this  section. 

b  =  ratio  of  venturi  throat  to  inlet  diameters. 


(4)  Calculate  ras  follows: 

(i)  For  SSV  systems  only,  calculate 
rSsv  using  the  following  equation: 


Jhv 


]  Aw 

Pin 


Eq.  1065.640-7 


Where:  (ii)  For  CFV  systems  only,  calculate 

Dpssv  =  Differential  static  pressure;  venturi  rCFv  iteratively  using  the  following 
inlet  minus  venturi  throat.  equation: 
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'cfv 


i-r  ( 

+ 


A 


r-i 

V  2  j 


■pa 


'CFV 


/  + 1 

~Y~ 


Eq.  1065.640-8 


(5)  You  may  apply  any  of  the 
following  simplifying  assumptions  or 
develop  other  values  as  appropriate  for 
your  test  configuration,  consistent  with 
good  engineering  judgment: 

(i)  For  raw  exhaust,  diluted  exhaust, 
and  dilution  air,  you  may  assume  that 


the  gas  mixture  behaves  as  an  ideal  gas: 
Z=  1. 

(ii)  For  raw  exhaust,  you  may  assume 
g  =  1.385. 

(iii)  For  diluted  exhaust  and  dilution 
ai r,  you  may  assume  g  =  1 .399. 


(iv)  For  diluted  exhaust  and  dilution 
air,  you  may  assume  the  molar  mass  of 
the  mixture,  A/fmiX;  is  a  function  only  of 
the  amount  of  water  in  the  dilution  air 
or  calibration  air,  as  follows: 


Mm ix  -  Mm  *  (1  -  XH2o)  +  Mm O  *  XH20 


Eq.  1065.640-9 


Where: 

Mair  =  molar  mass  of  dry  air. 
xH2o  =  amount  of  H20  in  the  dilution  air  or 
calibration  air,  determined  as  described 
in  §1065.645. 

MH2o  =  molar  mass  of  water. 

Example : 

M&ir  =  28.96559  g/mol 
xH2o  =  0.0169  mol/mol 
Mmo  =  18.01528  g/mol 


Mmix  =  28.96559  ■  (1-  0.0169)  +  18.01528  ■ 
0.0169 

Mm ^  =  28.7805  g/mol 

(v)  For  diluted  exhaust  and  dilution 
air,  you  may  assume  a  constant  molar 
mass  of  the  mixture,  Mm[ Xj  for  all 
calibration  and  all  testing  as  long  as 
your  assumed  molar  mass  differs  no 
more  than  ±1  %  from  the  estimated 
minimum  and  maximum  molar  mass 
during  calibration  and  testing. 


You  may  assume  this,  using  good 
engineering  judgment,  if  you 
sufficiently  control  the  amount  of  water 
in  calibration  air  and  in  dilution  air  or 
if  you  remove  sufficient  water  from  both 
calibration  air  and  dilution  air.  The 
following  table  gives  examples  of 
permissible  ranges  of  dilution  air 
dewpoint  versus  calibration  air 
dewpoint: 


Table  3  of  §1065.640— Examples  of  Dilution  Air  and  Calibration  Air  Dewpoints  at  Which  You  May  Assume  a 

Constant  Mmix 


If  calibration  Tdew  (°C)  is  .  .  . 

assume  the  fol¬ 
lowing  constant 

Mmix  (g/mol) .  .  . 

for  the  following  ranges  of  T&w 
(°C)  during  emission  tests  a 

dry  . 

28.96559 

dry  to  1 8 

0  . 

28.89263 

dry  to  21 

5  . 

28.86148 

dry  to  22 

10  . 

28.81911 

dry  to  24 

15  . 

28.76224 

dry  to  26 

20  . 

28.68685 

-8  to  28 

25  . 

28.58806 

12  to  31 

30  . 

28.46005 

23  to  34 

a  Range  valid  for  all  calibration  and  emission  testing  over  the  atmospheric  pressure  range  (80.000  to  103.325)  kPa. 


(6)  The  following  example  illustrates 
the  use  of  the  governing  equations  to 
calculate  Cd  of  an  SSV  flow  meter  at  one 
reference  flow  meter  value.  Note  that 
calculating  Cd  for  a  CFV  flow  meter 
would  be  similar,  except  that  Cf  would 
be  determined  from  Table  2  of  this 
section  or  calculated  iteratively  using 


values  of  b  and  g  as  described  in 
paragraph  (c)(2)  of  this  section. 

Example: 
hie f  =  57.625  mol/s 
Z  =  1 

Mmix  =  28.7805  g/mol  =  0.0287805  kg/mol 
R  =  8.314472  J/(mol  ■  K)  =  8.314472  (m2  ■  kg)/ 
(s2  ■  mol  ■  K) 


Tin  =  298.15  K 
At  =  0.01824  m2 

Pin  =  99.132  kPa  =  99132.0  Pa  =  99132  kg/ 
(m-s2) 
g  =  1.399 
b  =  0.8 

Dp  =  2.312  kPa 
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2.312 

99.132 


0.977 


1 


2  1.399| 

(  1 . 399—1  \ 

r0.977TBr-l) 

1  T 

(1.399-1)-! 

(o.84  -  0.977^ 

-2-\ 

m  I 

Cf  =  0.274 


CA 


51,625 


V 1  -  0.0287805  -  83 1 4472  -  298. 1 5 

0.274  -  0.0 1 824  -  99 1 32.0 


Cd  =  0.982 

(d)  SSV  calibration .  Perform  the 
following  steps  to  calibrate  an  SSV  flow 
meter: 

(1)  Calculate  the  Reynolds  number, 
Re#,  for  each  reference  molar  flow  rate, 


nref,  using  the  throat  diameter  of  the 
venturi,  cft.  Because  the  dynamic 
viscosity,  m,  is  needed  to  compute  Re#, 
you  may  use  your  own  fluid  viscosity 
model  to  determ inem for  your 
calibration  gas  (usually  air),  using  good 


engineering  judgment.  Alternatively, 
you  may  use  the  Sutherland  three- 
coefficient  viscosity  modef  to 
approximatem,  as  shown  in  the 
following  sample  calculation  for  Re#: 


4-Vnix^ 


ref 


n  •  dt  ■  fi 


Eq.  1065.640-10 


Where,  using  the  Sutherland  three- 
coefficient  viscosity  model: 


//  =  /V 


71 


3 


v.  7)  j 


f l 

Un+Sj 


Eq.  1065.640-11 


Where:  T0  -  Sutherland  reference  temperature, 

nrb  =  Sutherland  reference  viscosity.  S  =  Sutherland  constant. 


Table  4  of  §1065.640— Sutherland  Three-Odefficient  Viscosity  Model  Parameters 


Gas3 

po 

To 

S 

Temperature  range  within  ±  2%  error b 

Pressure  limit b 

kg/(m-s) 

K 

K 

K 

kPa 

Air . 

1.716  •  10s*5 

273 

111 

170  to  1900  . 

<  1800 

co2 . 

1.370  •  10¥5 

273 

222 

190  to  1700  . 

<3600 

h2 . 

1.12  •  10¥5 

350 

1064 

360  to  1500  . 

<  10000 

o2 . 

1.919  •  10s5 

273 

139 

190  to  2000  . 

<  2500 

n2 . 

1.663  •  10¥5 

273 

107 

100  to  1500  . 

<  1600 

aUse  tabulated  parameters  only  for  the  pure  gases,  as  listed.  Do  not  combine  parameters  in  calculations  to  calculate  viscosities  of  gas  mix¬ 
tures. 

bThe  model  results  are  valid  only  for  ambient  conditions  in  the  specified  ranges. 


Example:  S  =  1 1 1  K 

mo  =  1.716  ■  10¥5  kg/(m  s) 

T0  =  273  K 
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m=  1.838  ■  10*5  kg/(m  s) 
Mmix  =  28.7805  g/mol 


fi  =  1.716  -10-5  • 


3 


f  298.15V 

f  273  +  111  3 

l  273  J 

[298.15  +  Hl  J 

fW  =  57.625  mol/s  Tia  =  298.15  K 

dt  =  152.4  mm  =  0.1524  m 


n  *  4  -28.7805  -57.625 

Re - t 

3. 14159-0. 1524 -1.838 -10”5 


Re#  =  7.538-108 

(2)  Create  an  equation  for  Cd  as  a 
function  of  Re#,  using  paired  values  of 


the  two  quantities.  The  equation  may 
involve  any  mathematical  expression, 
including  a  polynomial  or  a  power 
series.  The  following  equation  is  an 


example  of  a  commonly  used 
mathematical  expression  for  relating  Cd 
and  Re#: 


cA 


■  an  -  a. 


Eq.  1065.640-12 


(3)  Perform  a  least -squaresregressi on 
analysis  to  determine  the  best- fit 
coefficients  for  the  equation  and 
calculate  SEE  as  described  in 
§1065.602. 

(4)  If  the  equation  meets  the  criterion 
of  SEE  <0.5%  Cdmax,  you  may  use  the 
equation  for  the  corresponding  range  of 
Re#,  as  described  in  §1065.642. 

(5)  If  the  equation  does  not  meet  the 
specified  statistical  criterion,  you  may 
use  good  engineering  judgment  to  omit 
calibration  data  points;  however  you 
must  use  at  least  seven  calibration  data 


Where: 

Dpcfv  =  Differential  static  pressure;  venturi 
inlet  minus  venturi  outlet. 
***** 

*  265.  Section  1065.642  is  revised  to 
read  as  follows: 


points  to  demonstrate  that  you  meet  the 
criterion.  For  example,  this  may  involve 
narrowing  the  range  of  flow  rates  for  a 
better  curve  fit. 

(6)  Take  corrective  action  if  the 
equation  does  not  meet  the  specified 
statistical  criterion  even  after  omitting 
calibration  data  points.  For  example, 
select  another  mathematical  expression 
for  the  Cd  versus  Re#  equation,  check  for 
leaks,  or  repeat  the  calibration  process, 
if  you  must  repeat  the  calibration 
process,  we  recommend  applying  tighter 
tolerances  to  measurements  and 

r  _  |  _  APcfv 

Pin 

Eq.  1065.640-13 


§1 065.642  PDP,  SSV,  and  CFV  molar  flow 
rate  calculations. 

This  section  describes  the  equations 
for  calculating  molar  flow  rates  from 
various  flow  meters.  After  you  calibrate 
a  flow  meter  according  to  §1065.640, 
use  the  calculations  described  in  this 
section  to  calculate  flow  during  an 
emission  test. 


allowing  more  time  for  flows  to 
stabilize. 

(7)  Once  you  have  an  equation  that 
meets  the  specified  statistical  criterion, 
you  may  use  the  equation  only  for  the 
corresponding  range  of  Re#. 

(e)  *  *  * 

(3)  If  the  standard  deviation  of  all  the 
Cd  values  is  less  than  or  equal  to  0.3% 
of  the  mean  C±  use  the  mean  Cd  in  Eq. 
1065.642-4,  and  use  the  CFV  only  up  to 
the  highest  venturi  pressure  ratio,  r, 
measured  during  calibration  using  the 
following  equation: 


(a)  PDP  molar  flow  rate.  (1 )  Based  on 
the  speed  at  which  you  operate  the  PDP 
for  a  test  interval,  select  the 
corresponding  slope,  a i,  and  intercept, 
a0,  as  calculated  in  §1065.640,  to 
calculate  PDP  molar  flow  rate,,  as 
follows: 


n 


fn 


ii  PDP 


Dev  'Pi, 

R-T 


Eq.  1065.642-1 
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Where: 

fnpD P  =  pump  speed. 


Pom  =  static  absolute  pressure  at  the  PDP 
outlet. 

Example: 
a\  =  0.8405  (m3/s) 


\4-ev  =  PDP  volume  pumped  per  revolution, 
as  determined  in  paragraph  (a)(2)  of  this 
section. 

pia  =  static  absolute  pressure  at  the  PDP  inlet. 


y  .  |  Pout  Pm 

V  rev  f  \ 

J  nPDP  V  Poui 

Eq.  1065.642-2 


fnPDP  —  12.58  r/s 
Pont  =  99.950  kPa 

Pin  =  98.575  kPa  =  98575  Pa  =  98575  kg/ 
(ms2) 


R  =  molar  gas  constant. 

Tin  =  absolute  temperature  at  the  PDP  inlet. 

(2)  Calculate  \4ev  using  the  following 
equation: 


a0  =  0.056  (m3/r) 

R  =  8.314472  J/(mol  K)  =  8.314472  (m2  kg)/ 
(s2-mol-K) 

Tin  =  323.5  K 


F 


0.8405  99.950-98.575 


12.58 


99.950 


+  0.056 


h  =  12.58* 


98575-0.06383 

8.314472-323.5 


h  =  29.428  mol/s 


(b)  SSV  molar  flow  rate.  Calculate 
SSV  molar  flow  rate,  /?,  as  follows: 


«=cd-cf- 


A' Pm 


Eq.  1065.642-3 


Where: 

Cd  =  discharge  coefficient,  as  determined 
based  on  the  Cd  versus  Re #  equation  in 
§1 065.640(d)(2). 

Cf  =  flow  coefficient,  as  determined  in 
§1065.640(c)(2)(i  i). 

At  =  venturi  throat  cross -sectional area. 

Pin  =  static  absolute  pressure  at  the  venturi 
inlet. 

Z  =  compressibility  factor. 

Mmix  =  molar  mass  of  gas  mixture. 


R  =  molar  gas  constant. 

T^  =  absolute  temperature  at  the  venturi 
inlet. 

Example: 

At  =  0.01824  m2 

Pin  =  99.132  kPa  =  99132  Pa  =  99132  kg/ 
(ms2) 

Z  =  1 

Mmix  =  28.7805  g/mol  =  0.0287805  kg/mol 

R  =  8.314472  J/(mol-K)  =  8.314472  (m2  kg)/ 
(s2-mol-K) 


7^  =  298.15  K 
Re*  =  7.232- 105 
g  =  1.399 
b  =  0.8 

Dp  =  2.312  kPa 

Using  Eq.  1065.640-7,  rssv  =  0.997 
Using  Eq.  1065.640-6,  Cf  =  0.274 
Using  Eq.  1065.640-5,  Cd  =  0.990 


h  =  0.990-0.274- 


0.01824-99132 

Vl-  0.0287805  -8.3 14472  -298. 15 


h  =  58.173  mol/s 

(c)  CFV  molar  flow  rate,  if  you  use 
multiple  venturis  and  you  calibrate  each 
venturi  independently  to  determine  a 
separate  discharge  coefficient,  Cd  (or 
calibration  coefficient,  Kv),  for  each 
venturi,  calculate  the  individual  molar 
flow  rates  through  each  venturi  and  sum 


all  their  flow  rates  to  determine  CFV 
flow  rate,  h.  If  you  use  multiple  venturis 
and  you  calibrated  venturis  in 
combination,  calculate  h  using  the  sum 
of  the  active  venturi  throat  areas  as  Au 
the  square  root  of  the  sum  of  the  squares 
of  the  active  venturi  throat  diameters  as 
dt,  and  the  ratio  of  the  venturi  throat  to 
inlet  diameters  as  the  ratio  of  the  square 


root  of  the  sum  of  the  active  venturi 
throat  diameters  (dt)  to  the  diameter  of 
the  common  entrance  to  all  the  venturis 

(D). 

(1 )  To  calculate  h  through  one  venturi 
or  one  combination  of  venturis,  use  its 
respective  mean  Cd  and  other  constants 
you  determined  according  to  §1065.640 
and  calculate  h  as  follows: 


EPA-1 9-01 26-A-001 698 


ED  001620  00002750-00701 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  74179 


h  -  Cd  *  Cf  ■ 


A' Pm 


Eq.  1065.642-4 


Example: 

Cd  =  0.985 
Cf=  0.7219 
At  =  0.00456  m2 


pis  =  98.836  kPa  =  98836  Pa  =  98836  kg/ 
(ms2) 

Z  =  1 

Mmix  =  28.7805  g/mol  =  0.0287805  kg/mol 


R  =  8.314472  J/(mol-K)  =  8.314472  (m2-kg)/ 
(s2-mol-K) 

7ifl  =  378.15  K 


n  =  0.985  -0.7219  • 


0.00456-98836 

7l-  0.0287805  -8.3 14472  -378. 15 


h  =  33.690  mol/s 

(2)  To  calculate  the  molar  flow  rate 
through  one  venturi  or  a  combination  of 
venturis,  you  may  use  its  respective 


Where: 


mean,  Kv,  and  other  constants  you 
determined  according  to  §1065.640  and 
calculate  its  molar  flow  rate  h  during  an 
emission  test.  Note  that  if  you  follow  the 
permissible  ranges  of  dilution  air 

^  Pin  Pstd  ix-cal 

&  T^R  777 

Eq.  1065.642-5 


Eq.  1065.642-6 


dewpoint  versus  calibration  air 
dewpoint  in  Table  3  of  §1065.640,  you 
may  set  Mm iX.cai  and  Mm -lx  equal  to  1. 
Calculate  h  as  follows: 


\4tdref  =  volume  flow  rate  of  the  standard  at 
reference  conditions  of  293.15  K  and 
101.325  kPa. 

Tin.cai  =  venturi  inlet  temperature  during 
calibration. 

Pm-cai  =  venturi  inlet  pressure  during 
calibration. 

A4mix-cai  =  molar  mass  of  gas  mixture  used 
during  calibration. 


Mmix  =  molar  mass  of  gas  mixture  during  the 
emission  test  calculated  using  Eq. 
1065.640-9. 

Example: 

Vstdref  =  0.4895  m3 

Tis-cai  =  302.52  K 

Pin-cal  =  99.654  kPa  =  99654  Pa  =  99654  kg/ 
(m-s2) 

Pin  =  98.836  kPa  =  98836  Pa  =  98836  kg/ 
(m-s2) 


pstci  =  101.325  kPa  =  101325  Pa  =  101325  kg/ 
(m-s2) 

A4mix-cai  =  28.9656  g/mol  =  0.0289656  kg/ mo  I 
Mmjx  =  28.7805  g/mol  =  0.0287805  kg/ mo  I 
7m  =  353.15  K 
7std  =  293.15  K 

R  =  8.314472  J/(mol-K)  =  8.314472  (m2-kg)/ 
(s2-mol-K) 


k,  = 


0.4895  - V302. 52 


99654 


=  0.000074954  m4  -  s  -  K°  5/kg 


0.000074954-98936  101325  Vo.0289656 

7353.15  293.15-8.314472  70.0287805 


h  =  16.457  mol/s 

*  266.  Section  1065.645  is  amended  by 
revising  paragraphs  (c)  and  (d)  to  read 
as  follows: 


§1065.645  Amount  of  water  In  an  Ideal 
gas. 

***** 


(c)  Relative  humidity,  if  you  measure 
humidity  as  a  relative  humidity,  RH, 
determine  the  amount  of  water  in  an 
ideal  gas,  xH2o,  as  follows: 
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r  -  *  ^H2Q 

xmo  — 

Pabs 

Eq.  1065.645-4 


Where: 

Xh2o  =  amount  of  water  in  an  ideal  gas. 

RH  =  relative  humidity. 

pm o  =  water  vapor  pressure  at  100%  relative 
humidity  at  the  location  of  your  relative 
humidity  measurement,  7"sat  =  Tamb. 

Pabs  =  wet  static  absolute  pressure  at  the 
location  of  your  relative  humidity 
measurement. 

Example: 

RH  =  50.77%  =  0.5077 

Pabs  =  99.980  kPa 


7sat  —  Tamb  —  ^0  C 

Using  Eq.  1065.645-1, 

Ph2o  =  2.3371  kPa 

xH2o  =  (0.5077  ■  2.3371  )/99.980 

Xr2o  =  0.011868  mol/mol 

(d)  Dewpoint  determination  from 
relative  humidity  and  dry  bulb 
temperature.  This  paragraph  (d) 
describes  how  to  calculate  dewpoint 
temperature  from  relative  humidity,  RH. 
This  is  based  on  “1TS-90  Formulations 
for  Vapor  Pressure,  Frostpoint 


Temperature,  Dewpoint  Temperature, 
and  Enhancement  Factors  in  the  Range 
¥  100  to  +  100  °C”  (Hardy,  B.,  The 
Proceedings  of  the  Third  International 
Symposium  on  Humidity  &  Moisture, 
Teddington,  London,  England,  April 
1998).  Calculate  pmosat  as  described  in 
paragraph  (a)  of  this  section  based  on 
setting  Tsat  equal  to  7"amb.  Calculate 
PH20scaied  by  multiplying  pH2osat  by  RH. 
Calculate  the  dewpoint,  7"dew,  from  pH2o 
using  the  following  equation: 


2.0798233  •  1 02  -  2.0 1 56028  •  1 01  •  In  ( ^H20  )  +  4.6778925  •  1 0~ 1  •  In  ( pH20  f  -  9.2288067  •  1 0~6  •  In  ( /?H20  )3 
1-1.331 9669  •  1 0  1  •  In  ( pm0 ) +  5 .65775 1 8  •  1 0'3  •  In  (pm0  f  -  7.5 1 72865  •  1 0*5  •  In ( pmo )3 


Eq.  1065.645-5 


Where: 

ln(pH2o)  =  the  natural  log  of  pmoscaiei  which 
is  the  water  vapor  pressure  scaled  to  the 
relative  humidity  at  the  location  of  the 


relative  humidity  measurement,  Tsat  = 
7"amb 

Example: 

RH  =  39.61  %  =  0.3961 


7sat  =  Tamb  =  20.00  °C  =  293. 15K 
Using  Eq.  1065.645-1, 

PH20sat  =2.3371  kPa 

PH20scaied  =  (0.3961  ■  2.3371)  =  0.925717  kPa 
=  925.717  Pa 


2.0798233 -102  -  2.01 56028  •  1 01  •  In  (925.7 1 7)  +  4.6778925  ■  1 O’1  •  In  (925 .7 1 7)2  -  9.2288067  •  1 0  6  •  In  (925 .7 1 7)3 
1-1.331 9669  •  1 0~ 1  •  In  (925 .7 1 7)  +  5.65775 1 8  •  1 0-3  •  In  (925 .7 1 7)2  -  7.5 1 72865  •  1 0-5  •  In  (925.7 1 7)3 


*  267.  Section  1065.650  is  amended  by 
adding  paragraph  (c)(6)  and  revising 
paragraphs  (e)(2),  (f)(2),  (f)(4),  and 
(g)(2)(H)  to  read  as  follows: 

§1065,650  Emission  calculations. 

*  *  *  *  * 

*  *  * 

(6)  Mass  of  NMNEHC.  if  the  test  fuel 
has  less  than  0.010  mol/mol  of  ethane 
and  you  omit  the  NMNEHC  calculations 
as  described  in  §1 065.660(c)(1),  take  the 
corrected  mass  of  NMNEHC  to  be  0.95 
times  the  corrected  mass  of  NMHC. 
***** 

(e)  *  *  * 

(2)  To  calculate  an  engine’s  mean 
steady-statetotal  power,  P,  add  the 
mean  steady -statepower  from  all  the 
work  paths  described  in  §1065.210  that 
cross  the  system  boundary  including 
electrical  power,  mechanical  shaft 


power,  and  fluid  pumping  power.  For 
all  work  paths,  except  the  engine’s 
primary  output  shaft  (crankshaft),  the 
mean  steady -statepower  over  the  test 
interval  is  the  integration  of  the  net 
work  flow  rate  (power)  out  of  the  system 
boundary  divided  by  the  period  of  the 
test  interval.  When  power  flows  into  the 
system  boundary,  the  power/work  flow 
rate  signal  becomes  negative;  in  this 
case,  include  these  negative  power/ work 
rate  values  in  the  integration  to 
calculate  the  mean  power  from  that 
work  path.  Some  work  paths  may  result 
in  a  negative  mean  power.  Include 
negative  mean  power  values  from  any 
work  path  in  the  mean  total  power  from 
the  engine  rather  than  setting  these 
values  to  zero.  The  rest  of  this  paragraph 
(e)(2)  describes  how  to  calculate  the 
mean  power  from  the  engine’s  primary 
output  shaft.  Calculate  P  using  Eq. 


1065.650-13,  noting  that  P,  fn,  and  T 
refer  to  mean  power,  mean  rotational 
shaft  frequency,  and  mean  torque  from 
the  primary  output  shaft.  Account  for 
the  power  of  simulated  accessories 
according  to  §1065.110  (reducing  the 
mean  primary  output  shaft  power  or 
torque  by  the  accessory  power  or 
torque).  Set  the  power  to  zero  during 
actual  motoring  operation  (negative 
feedback  torques),  unless  the  engine  was 
connected  to  one  or  more  energy  storage 
devices.  Examples  of  such  energy 
storage  devices  include  hybrid 
powertrain  batteries  and  hydraulic 
accumulators,  like  the  ones  illustrated 
in  Figure  1  of  §1065.210.  Set  the  power 
to  zero  for  modes  with  a  zero  reference 
load  (0  N-m  reference  torque  or  0  kW 
reference  power).  Include  power  during 
idle  modes  with  simulated  minimum 
torque  or  power. 
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P  =  fn'T 

Eq.  1065.650-13 


*  *  *  *  * 

(0*  *  * 

(2)  Total  work.  To  calculate  a  value 
proportional  to  total  work  over  a  test 
interval,  integrate  a  value  that  is 
proportional  to  power.  Use  information 
about  the  brake-specificfuel 
consumption  of  your  engine,  efuei,  to 
convert  a  signal  proportional  to  fuel 
flow  rate  to  a  signal  proportional  to 


power.  To  determine  a  signal 
proportional  to  fuel  flow  rate,  divide  a 
signal  that  is  proportional  to  the  mass 
rate  of  carbon  products  by  the  fraction 
of  carbon  in  your  fuel,  wc.  You  may  use 
a  measured  wc  or  you  may  use  default 
values  for  a  given  fuel  as  described  in 
§1065.655(e).  Calculate  the  mass  rate  of 
carbon  from  the  amount  of  carbon  and 
water  in  the  exhaust,  which  you 

N 

W  =  Yj?,-  At 

i=l 


determine  with  a  chemical  balance  of 
fuel,  intake  air,  and  exhaust  as 
described  in  §1065.655.  In  the  chemical 
balance,  you  must  use  concentrations 
from  the  flow  that  generated  the  signal 
proportional  to  molar  flow  rate,  W,  in 
paragraph  (e)(1 )  of  this  section. 
Calculate  a  value  proportional  to  total 
work  as  follows: 


Eq.  1065.650-15 

Where: 


p  _  ^fueli 
gfuel 

Eq.  1065.650-16 


*  * 


* 


(4) 

Example:  The  following  example  shows 
how  to  calculate  mass  of  emissions  using 
proportional  values: 


N  =  3000 

/record  —  5  HZ 

efUei  =  285  g/(kW-hr) 

Wfuei  =  0.869  g/g 
=  12.0107  g/mol 
3.922  mol/s  =  14119.2  mol/hr 


Cccombdryi  =  91.634  mmol/mol  =  0.091634 
mol/mol 

Cinoexhi  =27.21  mmol/mol  =  0.02721  mol/ 
mol 

Using  Eq.  1065.650-5, 

Df  =  0.2  s 


12.0107 


W-- 


3. 922  •0.091634  h2  *xc 


1  +  0.0272! 


1  +  X-t 


n 


'3000  ^Ccombdry3000 


'H.20exh2 


1  +  X 


'H20exh3000 


*0.2 


285*0.869 


W  =  5.09  (kW  hr) 

(g)  *  *  * 


(2)*  *  * 

(ii)  Use  the  following  equation  if  you 
calculate  brake -spec  if  icemissions  over 


test  intervals  based  on  the  ratio  of  mass 
rate  to  power  as  described  in  paragraph 
(b)(2)  of  this  section: 


e  .  =  - 

composite  N 

YJvf.p, 

1  =  1 


Eq.  1065.650-19 


Where:  N  =  number  of  test  intervals. 

/  =  test  interval  number. 


WF  =  weighti  ng  factor  for  the  test  i  nterval  as 
defined  in  the  standard -settingpart. 
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9  =  mean  steady -statemass  rate  of  emissions 
over  the  test  interval  as  determined  in 
_  paragraph  (e)  of  this  section. 

P  =  mean  steady  -statepower  over  the  test 
interval  as  described  in  paragraph  (e)  of 
this  section. 


Example: 
N=  2 


WFi  =  0.85 
WF,  =0.15 
Si  =  2.25842  g/hr 
M,  =  0.063443  g/hr 


Pi  =  4.5383  kW 
P2  =  0.0  kW 


e 


NO^composite 


(0.85  •  2.25842)  +  (0. 1 5  •  0.063443) 
(0.85 -4.5383) +  (0.15 -0.0) 


©NOxcomposite  —  0.5001  g/kW-hr 
*  *  *  *  * 

*  268.  Section  1065.655  isamendedas 
follows: 

*  a.  By  revising  paragraphs  (a),  (b),  (c) 
introductory  text,  (c)(3),  and  (d). 

*  b.  By  redesignating  paragraphs  (e)  and 
(f)  as  paragraphs  (f)  and  (g),  respectively. 

*  c.  By  adding  a  new  paragraph  (e). 

*  d.  By  revising  the  newly  redesignated 
paragraph  (f)(3). 

The  revisions  and  additions  read  as 
follows: 

§1065.655  Chemical  balances  of  fuel, 
intake  air,  and  exhaust. 

(a)  General.  Chemical  balances  of  fuel, 
intake  air,  and  exhaust  may  be  used  to 
calculate  flows,  the  amount  of  water  in 
their  flows,  and  the  wet  concentration  of 
constituents  in  their  flows.  With  one 
flow  rate  of  either  fuel,  intake  air,  or 
exhaust,  you  may  use  chemical  balances 
to  determine  the  flows  of  the  other  two. 
For  example,  you  may  use  chemical 
balances  along  with  either  intake  air  or 
fuel  flow  to  determine  raw  exhaust  flow. 
Note  that  chemical  balance  calculations 
require  measured  values  for  the  flow 
rate  of  diesel  exhaust  fluid,  if 
applicable. 

(b)  Procedures  that  require  chemical 
balances.  We  require  chemical  balances 
when  you  determine  the  following: 

m  (1)  A  value  proportional  to  total  work, 
W,  when  you  choose  to  determine 
brake- specif icemissions  as  described  in 
§1 065.650(f). 

(2)  Raw  exhaust  molar  flow  rate  either 
from  measured  intake  air  molar  flow 
rate  or  from  fuel  mass  flow  rate  as 
described  in  paragraph  (f)  of  this 
section. 

(3)  Raw  exhaust  molar  flow  rate  from 
measured  intake  air  molar  flow  rate  and 
dilute  exhaust  molar  flow  rate,  as 
described  in  paragraph  (g)  of  this 
section. 

(4)  The  amount  of  water  in  a  raw  or 
diluted  exhaust  flow,  Cmoexh,  when  you 
do  not  measure  the  amount  of  water  to 
correct  for  the  amount  of  water  removed 
by  a  sampling  system.  Correct  for 
removed  water  according  to  §1065.659. 

(5)  The  calculated  total  dilution  air 
flow  when  you  do  not  measure  dilution 


air  flow  to  correct  for  background 
emissions  as  described  in  §1 065.667(c) 
and  (d). 

(c)  Chemical  balance  procedure.  The 
calculations  for  a  chemical  balance 
involve  a  system  of  equations  that 
require  iteration.  We  recommend  using 
a  computer  to  solve  this  system  of 
equations.  You  must  guess  the  initial 
values  of  up  to  three  quantities:  The 
amount  of  water  in  the  measured  flow, 
Cmoexh,  fraction  of  dilution  air  in 
diluted  exhaust,  Cdii/exh ,  and  the  amount 
of  products  on  a  Ci  basis  per  dry  mole 
of  dry  measured  flow,  cCcombdry-  You 
may  use  time- weightedmean  values  of 
combustion  air  humidity  and  dilution 
air  humidity  in  the  chemical  balance;  as 
long  as  your  combustion  air  and 
dilution  air  humidities  remain  within 
tolerances  of  ±0.0025  mol /mol  of  their 
respective  mean  values  over  the  test 
interval.  For  each  emission 
concentration,  c,  and  amount  of  water, 
Cmoexh,  you  must  determine  their 
completely  dry  concentrations,  Cdry  and 
Cmoexhdry .  You  must  also  use  your  fuel 
mixture’s  atomic  hydrogen -to -carbon 
ratio,  a,  oxygen- to- carborratio,  b, 
sulfur-to-carborratio,  g,  and  nitrogen -to- 
carbon  ratio,  d,  you  may  optionally 
account  for  diesel  exhaust  fluid  (or 
other  fluids  injected  into  the  exhaust),  if 
applicable.  You  may  calculate  a,  b,  g, 
and  d  based  on  measured  fuel  and  diesel 
exhaust  fluid  composition  or  you  may 
use  default  values  as  described  in 
paragraph  (e)  of  this  section.  Use  the 
following  steps  to  complete  a  chemical 
balance: 

***** 

(3)  Use  the  following  symbols  and 
subscripts  in  the  equations  for 
performing  the  chemical  balance 
calculations  in  this  paragraph  (c): 

Cdii/exh  =  amount  of  dilution  gas  or  excess  air 
per  mole  of  exhaust. 

CH20exh  =  amount  of  H20  in  exhaust  per  mole 
of  exhaust. 

Cccombdry  =  amount  of  carbon  from  fuel  in  the 
exhaust  per  mole  of  dry  exhaust. 

CH2dry  =  amount  of  H2  in  exhaust  per  amount 
of  dry  exhaust. 

Kmogas  =  water-gasreaction  equilibrium 
coefficient.  You  may  use  3.5  or  calculate 
your  own  value  using  good  engineering 
judgment. 


Ciaoexhdry  =  amount  of  H20  in  exhaust  per  dry 
mole  of  dry  exhaust. 

Cprod/intdry  =  amount  of  dry  stoich iometric 
products  per  dry  mole  of  intake  air. 

Cdii/exMiy  =  amount  of  dilution  gas  and/or 
excess  air  per  mole  of  dry  exhaust. 

Cmtexiidry  =  amount  of  intake  air  required  to 
produce  actual  combustion  products  per 
mole  of  dry  (raw  or  diluted)  exhaust. 

c,av.  exhdry  =  amount  of  undiluted  exhaust, 
without  excess  air,  per  mole  of  dry  (raw 
or  diluted)  exhaust. 

c02iat  =  amount  of  intake  air  02  per  mole  of 
intake  air. 

Cco2intdry  =  amount  of  intake  air  C02  per  mole 
of  dry  intake  air.  You  may  use  cC02mtdsy 
=  375 mmol/mol,  but  we  recommend 
measuring  the  actual  concentration  in 
the  intake  air. 

CH20intdry  =  amount  of  intake  air  H20  per  mole 
of  dry  intake  air. 

Cco2mt  =  amount  of  intake  air  C02  per  mole 
of  intake  air. 

Cco2dii  =  amount  of  dilution  gasC02  per  mole 
of  dilution  gas. 

Cco2diidiy  =  amount  of  dilution  gasC02  per 
mole  of  dry  dilution  gas.  If  you  use  air 
as  diluent,  you  may  use  cC02dMiy  =  375 
mmol/mol,  but  we  recommend  measuring 
the  actual  concentration  in  the  intake  air. 

Cmodiidry  =  amount  of  dilution  gas  H20  per 
mole  of  dry  dilution  gas. 

CH20dii  =  amount  of  dilution  gas  H20  per  mole 
of  dilution  gas. 

C[emission]meas  =  amount  of  measured  emission 
in  the  sample  at  the  respective  gas 
analyzer. 

C[ emission] dry  =  amount  of  emission  per  dry 
mole  of  dry  sample. 

cH20[emission]meas  =  amount  of  H20  in  sample 
at  emission -detectionlocation.  Measure 
or  estimate  these  values  according  to 
§1065. 145(e)(2). 

cH20iat  =  amount  of  H20  in  the  intake  air, 
based  on  a  humidity  measurement  of 
intake  air. 

a  =  atomic  hydrogen -to -carborratio  of  the 
fuel  (or  mixture  of  test  fuels)  and  any 
injected  fluids. 

b  =  atomic  oxygen -to -carborratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 

g  =  atomic  sulfur-to-carborratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 

d  =  atomic  nitrogen -to -carborratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 

***** 

(d)  Carbon  mass  fraction  of  fuel. 
Determine  carbon  mass  fraction  of  fuel. 
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Wc ,  based  on  the  fuel  properties  as  fluid’s  contribution  to  a,  b,  g,  and  d,  or  exhaust,  if  applicable.  Calculate  Wc 

determined  in  paragraph  (e)  of  this  that  of  any  other  fluid  injected  into  the  using  the  following  equation: 

section,  accounting  for  diesel  exhaust 


1  *  Mr 

wc  - - - - 

1  *  Mc  +  ex  •  "4"  J3  *  M0  +  y  *  A/g  +  S  * 

Eq.  1065.655-19 


Where: 

wc  =  carbon  mass  fraction  of  the  fuel  (or 
mixture  of  test  fuels)  and  any  injected 
fluids. 

Mc  =  molar  mass  of  carbon. 

a  =  atomic  hydrogen -to -carborratio  of  the 
fuel  (or  mixture  of  test  fuels)  and  any 
injected  fluids. 

Mu  =  molar  mass  of  hydrogen. 


b  =  atomic  oxygen -to -car bo nratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 

M0  =  molar  mass  of  oxygen, 
g  =  atomic  sulfur-to-carborratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 

Ms  =  molar  mass  of  sulfur, 
d  =  atomic  nitrogen -to -carborratio  of  the  fuel 
(or  mixture  of  test  fuels)  and  any  injected 
fluids. 


Mu  =  molar  mass  of  nitrogen. 

Example: 
a  =  1.8 
b  =  0.05 
g  =  0.0003 
d  =  0.0001 
Mc  =  12.0107 
Mu  =  1 .00794 
Mo  =  15.9994 
Ms  =  32.065 
A4n  =  14.0067 


_ 1-12.0107 _ 

1  •  12.0107  +  1.8-1 .00794  +  0.05  -15.9994  +  0.0003  •  32.065  +  0.0001  -14.0067 


Wc  —  0.8206 

(e)  Fuel  and  diesel  exhaust  fluid 
composition .  Determine  fuel  and  diesel 
exhaust  fluid  composition  represented 
by  a,  b,  g,  and  d  as  described  in  this 
paragraph  (e).  When  using  measured 
fuel  or  diesel  exhaust  fluid  properties, 
you  must  determine  values  for  a  and  b 
in  all  cases,  if  you  determine 
compositions  based  on  measured  values 
and  the  default  value  listed  in  Table  1 
of  this  section  is  zero,  you  may  set  g  and 
d  to  zero;  otherw  ise  determ i ne  g  and  d 
(along  with  a  and  b)  based  on  measured 
values.  Determine  elemental  mass 
fractions  and  values  for  a,  b,  g,  and  d  as 
follows: 

(1)  For  liquid  fuels,  use  the  default 
values  for  a,  b,  g,  and  d  in  Table  1  of 
this  section  or  determine  mass  fractions 
of  liquid  fuels  for  calculation  of  a,  b,  g, 
and  d  as  follows: 

(i)  Determine  the  carbon  and 
hydrogen  mass  fractions  according  to 
ASTM  D5291  (incorporated  by  reference 
in  §1065.1010).  When  using  ASTM 
D5291  to  determine  carbon  and 
hydrogen  mass  fractions  of  gasoline 
(with  or  without  blended  ethanol),  use 
good  engineering  judgment  to  adapt  the 
method  as  appropriate.  This  may 
include  consulting  with  the  instrument 
manufacturer  on  how  to  test  high  - 
volatility  fuels.  Allow  the  weight  of 
volatile  fuel  samples  to  stabilize  for  20 
minutes  before  starting  the  analysis;  if 
the  weight  still  drifts  after  20  minutes, 
prepare  a  new  sample.  Retest  the  sample 
if  the  carbon,  hydrogen,  and  oxygen 
mass  fractions  do  not  add  up  to  a  total 


mass  of  100  ±0.5%;  if  you  do  not 
measure  oxygen,  you  may  assume  it  has 
a  zero  concentration  for  this 
specification. 

(ii)  Determine  oxygen  mass  fraction  of 
gasoline  (with  or  without  blended 
ethanol)  according  to  ASTM  D5599 
(incorporated  by  reference  in 
§1065.1010).  For  all  other  liquid  fuels, 
determine  the  oxygen  mass  fraction 
using  good  engineering  judgment. 

(iii)  Determine  the  nitrogen  mass 
fraction  according  to  ASTM  D4629  or 
ASTM  D5762  (incorporated  by  reference 
in  §1065.1010)  for  all  liquid  fuels. 

Select  the  correct  method  based  on  the 
expected  nitrogen  content. 

(iv)  Determine  the  sulfur  mass 
fraction  according  to  subpart  H  of  this 
part. 

(2)  For  gaseous  fuels  and  diesel 
exhaust  fluid,  use  the  default  values  for 
a,  b,  g,  and  d  in  Table  1  of  this  section, 
or  use  good  engineering  judgment  to 
determine  those  values  based  on 
measurement. 

(3)  For  nonconstant  fuel  mixtures,  you 
must  account  for  the  varying 
proportions  of  the  different  fuels.  This 
generally  applies  for  dual-fuelengines, 
but  it  also  applies  if  diesel  exhaust  fluid 
is  injected  in  a  way  that  is  not  strictly 
proportional  to  fuel  flow.  Account  for 
these  varying  concentrations  either  with 
a  batch  measurement  that  provides 
averaged  values  to  represent  the  test 
interval,  or  by  analyzing  data  from 
continuous  mass  rate  measurements. 
Application  of  average  values  from  a 
batch  measurement  generally  applies  to 


situations  where  one  fluid  is  a  minor 
component  of  the  total  fuel  mixture,  for 
example  dual-fuelengines  with  diesel 
pilot  injection,  where  the  diesel  pilot 
fuel  mass  is  less  than  5%  of  the  total 
fuel  mass  and  diesel  exhaust  fluid 
injection;  consistent  with  good 
engineering  judgment. 

(4)  Calculate  a,  b,  g,  and  d  using  the 
following  equations: 


a 


^  /77,  *  W, 


C  j=l 


j  rKHj 


M, 


M 

H  ' 

j=i 


w, 


Cj 


Eq.  1065.655-20 


jg-Mc.  XL 


WOi 


M, 


M 


° 

j=l 


W, 


Cj 


Eq.  1065.655-21 
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J  "Sj 


c  ri 


M 


S  'W‘ 


j  i 


cj 


Eq.  1065.655-22 


M 

Vi 

Mc  ft  3 


WNj 


M, 


M 

N  Z,?vi 

j=1 


w, 


cj 


Eq.  1065.655-23 

Where: 

M  =  total  number  of  fuels  and  injected  fluids 
over  the  duty  cycle. 

j  =  an  indexing  variable  that  represents  one 
fuel  or  injected  fluid,  starting  with  j  =  1 . 


m j  =  the  mass  flow  rate  of  the  fuel  or  any 
injected  fluid  j.  For  applications  using  a 
single  fuel  and  no  DEF  fluid,  set  this 
value  to  1.  For  batch  measurements, 
divide  the  total  mass  of  fuel  over  the  test 
interval  duration  to  determine  a  mass 
rate. 

Wui  =  hydrogen  mass  fraction  of  fuel  or  any 
injected  fluid  j. 

WCj  =  carbon  mass  fraction  of  fuel  or  any 
injected  fluid  j. 

I/Vqj  =  oxygen  mass  fraction  of  fuel  or  any 
injected  fluid  j. 

Wsj  =  sulfur  mass  fraction  of  fuel  or  any 
injected  fluid  /. 

WN j  =  nitrogen  mass  fraction  of  fuel  or  any 
injected  fluid  j. 

Example: 

N  =  1 
]=  1 
m j  =  1 

Wm  =  0.1239 

Wrj  =  0.8206 

W0\  =  0.0547 
Wsj  =  0.00066 
tYNj  =  0.000095 
Mc  =  12.0107 
Mu  =  1 .00794 


Mo  =  15.9994 
Ms  =  32.065 
Mn  =  14.0067 

a  ■ 


12.0107-1-0.1239 
1.00794  1-0.8206 


P 


Y  =  - 


12.0107-1-0.0547 

15.9994-1-0.8206 


12.0107 -1-0.00066 
32.065- 1*0.8206 


12.01 07-1 -0.000095 


14.0067 -1-0.8206 


a  =  1.799 
b  =  0.05004 
g  =  0.0003012 
d  =  0.0001003 


Table  1  of  §1065.655— Default  Values  of  a,  p,y,  8,  and  Wc 


Fuel  or  injected  fluid 

Atomic  hydrogen, 
oxygen,  sulfur,  and 
nitrogen  -  to  -  carbonratios 
CHaObSgNd 

Carbon  mass 
fraction,  Wc 

g/g 

Gasoline  . 

CH1.85O0S0N0  . 

0.866 

E10  Gasoline  . 

CH1.92O0.03S0N0  . 

0.833 

E15  Gasoline  . 

CH1.95 O0.05S0N0  . 

0.817 

E85  Gasoline  . 

CH2.73  Oo.ssSoNo  . 

0.576 

El 00  Ethanol  . 

CH3O0 5S0N0  . . 

0.521 

Ml 00  Methanol  . 

CH4O1S0N0  . 

0.375 

#1  Diesel  . 

CH1.93O0S0N0  . 

0.861 

#2  Diesel  . 

CHi.soOoSoNo  . 

0.869 

Liquefied  petroleum  gas . 

CH2.64O0S0N0  . 

0.819 

Natural  gas  . 

CH378  Oo.oieSoNo  . 

0.747 

Residual  fuel  blends  . 

Must  be  determined  by  measured  fuel  properties  as  de¬ 
scribed  in  paragraph  (d)(1)  of  this  section. 

Diesel  exhaust  fluid  . 

CH17  85  O7  9?SqN?  . 

0.065 

(0*  *  * 

(3)  Fluid  mass  flow  rate  calculation. 
This  calculation  may  be  used  only  for 
stead y-statelaboratory  testing.  See 
§1 065.91 5(d)(5)(iv)  for  application  to 
field  testing.  Calculate  hex h  based  on 
using  the  following  equation: 


=Lm, - - 

H 


+  X 


H20exhdry  ^ 


MC  ^Ccomhdry 


Eq.  1065.655-25 

Where: 

hex h  =  raw  exhaust  molar  flow  rate  from 
which  you  measured  emissions. 

N  =  total  number  of  fuels  and  injected  fluids 
over  the  duty  cycle. 

j  =  an  indexing  variable  that  represents  one 
fuel  or  injected  fluid,  starting  with  j  =  1 . 


rbj  =  the  mass  flow  rate  of  the  fuel  or  any 
injected  fluid  j. 

Example: 

N  =  1 
7=1 

m j  =  7.559  g/s 
wc  =  0.869  g/g 
Mc  =  12.0107  g/ mol 

Xccombdiy  =  99.87  mmol/mol  =  0.09987  mol/ 
mol 

XH20esiidiy  =  107.64  mmol/ mo  I  =  0.10764  mol/ 
mol 

0.869 -(1  +  0.10764) 

h  =7  559 - - - 

exh  '  12.0107-0.09987 

ii  =  6.066  mol/s 
*-*-*** 

*  269.  Section  1065.660  is  amended  as 
fol  lows: 

*  a.  By  revising  the  section  heading. 


*  b.  By  revising  paragraphs  (a)(2)  and 

(3). 

*  c.  By  adding  paragraph  (a)(4). 

*  d.  By  revising  paragraph  (b)(3). 

*  e.  By  adding  paragraph  (b)(4). 

*  f.  By  redesignating  paragraph  (c) as 
paragraph  (d). 

*  g.  By  adding  a  new  paragraph  (c). 

*  h.  By  revising  newly  redesignated 
paragraph  (d). 

*  i.  By  adding  paragraph  (e). 

The  revisions  and  additions  read  as 
follows: 

§1065.660  THC,  NMHC,  NMNEHC,  CH4, 
and  CiHg  determination. 

***** 

(a)  *  *  * 

(2)  For  the  NMHC  determination 
described  in  paragraph  (b)  of  this 
section,  correct  xThc[thc-fid]  for  initial 
THC  contamination  using  Eq.  1065.660- 
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1.  You  may  correct  xTHc[nmc-fid]  for 
initial  contamination  of  the  CH4  sample 
train  using  Eq.  1065.660-1,  substituting 
in  CH4  concentrations  for  THC. 

(3)  For  the  NMNEHC  determination 
described  in  paragraph  (c)  of  this 
section,  correct  xTHc[thc-fid]  for  initial 
THC  contamination  using  Eq.  1065.660- 
1.  You  may  correct  xTHC[nmc-fid]  for 
initial  contamination  of  the  CH4  sample 


train  using  Eq.  1065.660-1,  substituting 
in  CH4  concentrations  for  THC. 

(4)  For  the  CH4  determination 
described  in  paragraph  (d)  of  this 
section,  you  may  correct  xTHc[nmc-fid] 
for  initial  THC  contamination  of  the  CH, 
sample  train  using  Eq.  1065.660-1, 
substituting  in  CH4  concentrations  for 
THC. 

(b)  *  *  * 


(3)  For  a  GC-F1D  or  FT1R,  calculate 
Xnmhc  using  the  THC  analyzer’s 
response  factor  (RF)  for  CH4,  from 
§1065.360,  and  the  initial  THC 
contamination  and  dry -to-  wefcorrected 
THC  concentration  xTHc[THc-FiD]cor  as 
determined  in  paragraph  (a)  of  this 
section  as  follows: 


XNMHC  “  XT H  C[TH C-F IDjcor  ^^CH4[THC-FID]  *  XCH4 

Eq.  1065.660-5 


Where: 

Xnmhc  =  concentration  of  NMHC. 
xTHc[THc-FiD]coi  =  concentration  of  THC, 
initial  THC  contamination  and  dry-to- 
wet  corrected,  as  measured  by  the  THC 
FID. 


Where: 

Xnmhc  =  concentration  of  NMHC. 
xHci  =  the  Ci -equivalentconcentration  of 
hydrocarbon  species  /  as  measured  by 
the  FTIR,  not  corrected  for  initial 
contamination. 

XHci-mit  =  the  Ci -equivalentconcentration  of 
the  initial  system  contamination 
(optional)  of  hydrocarbon  species  i,  dry- 
to-wetcorrected,  as  measured  by  the 
FTIR. 

Example: 

xC2H6  =  4.9  mmol/mol 
Xc2H4  =0.9  mmol/mol 
xC2H2  =  0.8  mmol/mol 


RFch4[thc-fid]  =  response  factor  of  THC-F ID 
to  CH4. 

Xch4  =  concentration  of  CH4?  dry -to -wet 
corrected,  as  measured  by  the  GC-FID  or 
FTIR. 

Example: 

Xthclthc-fidjcoi-  =  145.6  mmol/mol 
N 

xNmhc  =  ^(xnci  ”xuci-mit ) 

i=\ 


Eq.  1065.660-6 


xC3H8  =  0.4  mmol/mol 
xC3H6  =  0.5  mmol/mol 
xC4Hio  =  0.3  mmol/mol 
xCH2o  =  0.8  mmol/mol 
Xc2H4o  =  0.3  mmol/mol 
xC2H202  =  0.1  mmol/mol 
xCH4o  =  0.1  mmol/mol 
Xnmhc  =  4.9  +  0.9  +  0.8  +  0.4  +  0.5  +  0.3  + 
0.8  +0.3  +0.1  +0.1 
Xnmhc  =  9.1  mmol  /mo  I 

(c)  NMNEHC  determination .  Use  one 
of  the  following  methods  to  determine 
NMNEHC  concentration,  xNMnehc  - 

(1 )  If  the  content  of  your  test  fuel 
contains  less  than  0.010  mol/mol  of 


FFch4[thc-fid]  -  0.970 
Xch4  =  18.9  mmol/mol 
Xnmhc  =  145.6  ¥0.970  ■  18.9 
Xnmhc  =  127.3  mmol/mol 

(4)  For  an  FTIR,  calculate  Xnmhc  by 
summing  the  hydrocarbon  species  listed 
in  §1 065.266(c)  as  follows: 


ethane,  you  may  omit  the  calculation  of 
NMNEHC  concentrations  and  calculate 
the  mass  of  NMNEHC  as  described  in 
§1 065.650(c)(6). 

(2)  For  a  GC-FID  or  FTIR,  calculate 
Xnmnehc  using  the  THC  analyzer’s 
response  factors  ( RF)  for  CH4  and  C2H6? 
from  §1065.360,  and  the  initial 
contamination  and  dry -to -wefcorrected 
THC  concentration  xTHc[THc-FiD]cor  as 
determined  in  paragraph  (a)  of  this 
section  as  follows: 


xNmnEhc  ”  xriic[Tnc-i;ii)jcor  ^^ch4[thc-fid]  * xch4  ^^C2H6[thc-fid]  * XC2H6 

Eq.  1065.660-7 


Where: 

Xnmnehc  =  concentration  of  NMNEHC. 

Xiiicrnsc  FiPjcor  =  concentration  of  THC, 
initial  THC  contamination  and  dry -to - 
wet  corrected,  as  measured  by  the  THC 
FID. 

RFch4[thc-fid]  =  response  factor  of  THC-F  ID 
to  CH4. 


xch4  =  concentration  of  CH4,  dry -to -wet 
corrected,  as  measured  by  the  GC-FID  or 
FTIR. 

RFC  2H6[thc-fid]  -  response  factor  of  THC— FID 
to  C2H6. 

xC2H6  -  the  Ci -equivalentconcentration  of 
C?H6  dry -to -wefcorrected,  as  measured 
by  the  GC-FID  or  FTIR. 

Example: 

Xthc[thc-fid]coi  =  145.6  mmol/mol 


FFch4[thc-fid]  -  0.970 

xCH4  =  18.9  mmol/mol 

RF C2H6[THC-FID]  =  1.02 

Xc2H6  =  10.6  mmol/mol 

Xnmhc  =  145.6—0.970  ■  18.9—1.02  ■  10.6 

Xnmhc  =  1 1 6.5  mmol/mol 

(3)  For  an  FTIR,  calculate  Xnmnehc  by 
summing  the  hydrocarbon  species  listed 
in  §1 065.266(c)  as  follows: 
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XNMNEHC 


10 


iiCi 


/=! 


Eq.  1065.660-8 


Where: 

Xnmnehc  =  concentration  of  NMNEHC. 
xHCi  =  the  Ci -equivalentconcentration  of 
hydrocarbon  species  /  as  measured  by 
the  FTIR,  not  corrected  for  initial 
contamination. 

=  the  Ci -equivalentconcentration  of 
the  initial  system  contamination 
(optional)  of  hydrocarbon  species  i,  dry- 
to- wefcorrected,  as  measured  by  the 
FTIR. 

Example: 

xC2H4  =  0.9  mmol/mol 
*C2H2  =  0.8  mmol/mol 
*c3hs  ~  0.4  mmol/mol 
^csH6  =  0.5  mmol/mol 


Xc4hio  =  0.3  mmol/mol 
*ch2o  =  0.8  mmol/mol 
xC2H4o  =  0.3  mmol/mol 
*C2H202  =  0.1  mmol/mol 
xCH4o  =  0.1  mmol/mol 
Xnmnehc  =  0.9  +  0.8  +  0.4  +  0.5  +  0.3  +  0.8 
^  +  0.3  +  0.1  +0.1 
Xnmnehc  =4.2mmol/mol 

(d)  CHa  determination .  Use  one  of  the 
following  methods  to  determine  CH4 
concentration,  xCh4: 

(1 )  For  nonmethane  cutters,  calculate 
xCH4  using  the  nonmethane  cutter’s 
penetration  fraction  ( PF)  of  CH4  and  the 
response  factor  penetration  fraction 


(RFPF)  of  C2H6  from  §1065.365,  the 
response  factor  (RF)  of  the  THC  FID  to 
CH4  from  §1065.360,  the  initial  THC 
contamination  and  dry -to-  wefcorrected 
THC  concentration  xTHc[THc-FiD]cor  as 
determined  in  paragraph  (a)  of  this 
section,  and  the  dry -to -wefcorrected 
CH4  concentration  xTHc[NMc-FiD]cor 
optionally  corrected  for  initial  THC 
contamination  as  determined  in 
paragraph  (a)  of  this  section. 

(i)  Use  the  following  equation  for 
penetration  fractions  determined  using 
an  NMC  configuration  as  outlined  in 
§1 065.365(d): 


vTHC[NMC-l  H)|cor  ' 


. v  *  R RPR 

T  H  C  [THC-F  IPJcor  1X1  1  1  C2H6[NMC-FID] 


CH4 


1  -RFPF  -RF 

I  ivi  1  1  C2H6[NMC-FID]  1X1  CH4[THC-FID] 


Eq.  1065.660-9 


Where: 

Xcm  =  concentration  of  CH4. 
xTHc[NMc-FiD]cor  =  concentration  of  THC, 

initial  THC  contamination  (optional)  and 
dry -to -wefcorrected,  as  measured  by  the 
NMC  FID  during  sampling  through  the 
NMC. 


xThc [thc-f iD]cof  =  concentration  of  THC, 
initial  THC  contamination  and  dry-to- 
wet  corrected,  as  measured  by  the  THC 
FID  during  sampling  while  bypassing  the 
NMC. 

RFPFC2H6[nmc-fid]  =  the  combined  ethane 
response  factor  and  penetration  fraction 
of  the  nonmethane  cutter,  according  to 
§1065. 365(d). 

_10.4-150.3-0.019 
*CH4-  1-0.019-1.05 


FFCh4[thc-fid]  =  response  factor  of  THC  FID 
to  CH4,  according  to  §1 065.360(d). 
Example : 

Xthc[nmc-fid]coi  =  1 0.4  mmol/mol 
Xthc[thc-fid]coi  =  150.3  mmol/mol 

FFPFC2H6[nmc-fid]  =  0.019 
FFch4[thc-fid]  =  1  -05 


xCH4  =  7.69  mmol/mol 


(ii)  For  penetration  fractions 
determined  using  an  NMC  configuration 


as  outlined  in  §1 065.365(e),  use  the 
following  equation: 


Eq.  1065.660-10 


Where: 

xCH4  =  concentration  of  CH4. 

xTHc[NMc-FiD]cor  =  concentration  of  THC, 

initial  THC  contamination  (optional)  and 
dry -to -wefcorrected,  as  measured  by  the 
NMC  FID  during  sampling  through  the 
NMC. 

Xthc[thc-fid]coi  =  concentration  of  THC, 
initial  THC  contamination  and  dry-to- 


wet  corrected,  as  measured  by  the  THC 
FID  during  sampling  while  bypassing  the 
NMC. 

FFC2H6[nmc-fidi  =  non  methane  cutter  ethane 
penetration  fraction,  according  to 
§  1065.365(e). 

FFch4[thc-fid]  =  response  factor  of  THC  FID 
to  CH4,  according  to  §1065. 360(d). 


PFch4[nmc-fid]  =  non  methane  cutter  CH4 
penetration  fraction,  according  to 
§1 065.365(e). 

Example: 

Xthc[nmc-fid]coi  =  10.4  mmol/mol 
Xthc[thc-fid]coi-  =  1 50.3  mmol /mo  I 
PFc2H6[nmc-fid]  =  0.020 
FFc  H4[THC-FID]  =  1-05 
PFc  H4[NMC-FID]  =  0.990 
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10.4 -150.3 -0.020 
XcH4  ~~  1.05  -(0.990  -0.020) 


Xcht  =  7.25  mmol /mo  I 


(iii)  For  penetration  fractions  as  outlined  in  §1065. 365(f),  use  the 

determined  using  an  NMC  configuration  following  equation: 


XCH4  ~ 


x  - x  -RFPF 

A  lHC|NMC-FlD|cor  xTHC[THC-FID]cor  1V1  1  1  C2H6[NMC-FID] 

PF  r  -  RFPF  RF 

1  1  CH4  [NMC- FID]  1  1  C2H6[NMC-FID]  1 V  1  CH4[THC-FID] 


Eq.  1065.660-11 


Where: 

xCH4  =  concentration  of  CH4. 

^THc[NMc-FiD]cor  =  concentration  of  THC, 

initial  THC  contamination  (optional)  and 
dry-to-wefcorrected,  as  measured  by  the 
NMC  FiD  during  sampling  through  the 
NMC. 

*thc[thc-fid]c01  =  concentration  of  THC, 
initial  THC  contamination  and  dry-to- 


wet  corrected,  as  measured  by  the  THC 
FiD  during  sampling  while  bypassing  the 
NMC. 

RFPFC2H6[nmc-fid]  =  the  combined  ethane 
response  factor  and  penetration  fraction 
of  the  nonmethane  cutter,  according  to 
§  1065.365(f). 

PFCh4[nmc-fid]  =  nonmethane  cutter  CH4 
penetration  fraction,  according  to 
§  1065.365(f). 


RFch4[thc-fid]  =  response  factor  of  THC  FID 
to  CH4?  according  to  §1 065.360(d). 
Example: 

^thc[nmc-fid]coi  =  10.4  mmol/mol 
*THC[THC-FID]cor  =  1  50.3  ITHTtO I /mO I 

RFPFc2H6[nmc-fid]  =  0.019 
PFch4[nmc-fid]  =  0.990 
RFc  H4[THC-FID]  =  1-05 


10.4-150.3-0.019 

0.990-0.019-1.05 


xCH4  =  7.78  mmol/mol 

(2)  For  a  GC-FID  or  FTIR,  xCH4  is  the 
actual  dry-to-wetorrected  CH4 
concentration  as  measured  by  the 
analyzer. 

(e)  C2H6  determination.  For  a  GC-FID 
or  FTIR,  xC2H6  is  the  Ci -equivalent, dry - 
to-wetcorrected  C2H6  concentration  as 
measured  by  the  analyzer. 

*  270.  Section  1065.665  is  amended  by 
revising  paragraphs  (a)  and  (b)  to  read 
as  follows: 


§1 065,665  THCE  and  NMHCE 
determination, 

(a)  if  you  measured  an  oxygenated 
hydrocarbon’s  mass  concentration,  first 
calculate  its  molar  concentration  in  the 
exhaust  sample  stream  from  which  the 
sample  was  taken  (raw  or  diluted 
exhaust),  and  convert  this  into  aCi- 
equivalent  molar  concentration.  Add 
these  Ci  -equivalentmolar 
concentrations  to  the  molar 
concentration  of  non-oxygenatedtotal 

N 

XTHCe  =  %OTHC  +  y>Q„(:i  “  ^OllCi-init  ) 
?=1 

Eq.  1065.665-1 


hydrocarbon  (NOTHC).  The  result  is  the 
molar  concentration  of  total 
hydrocarbon  equivalent  (THCE). 
Calculate  THCE  concentration  using  the 
following  equations,  noting  that  Eq. 
1065.665-3  is  required  only  if  you  need 
to  convert  your  oxygenated  hydrocarbon 
(OHC)  concentration  from  mass  to 
moles: 


NOTHC  XHIC[IIIC-FII)|cor 


A*()IICi  X()IICi-inu  )  *  ^^OHCi[THC-FID]  j 


»(■ 

i=i 

Eq.  1065.665-2 
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m 


^OHCi 


'dexhOHCi 

MoHCi  _  ^dexhOHCi 


m 


dexh 


nt 


dexh 


M. 


dexh 


Eq.  1065.665-3 


Where: 

Xthce  =  the  sum  of  the  Ci  -  equivalent 
concentrations  of  non  -  oxygenated 
hydrocarbon,  alcohols,  and  aldehydes. 

Xnothc  =  the  sum  of  the  Ci -equivalent 
concentrations  of  NOTHC. 

XoHCi  =  theCi-equivalentconcentration  of 
oxygenated  species  /  in  diluted  exhaust, 
not  corrected  for  initial  contamination. 

XoHCi  mit  =  the  Ci-equivalentconcentration  of 
the  initial  system  contamination 
(optional)  of  oxygenated  species  i,  dry- 
to-wetcorrected. 


XTHcjTHc-FiDjcor  =  the  Ci -equ i valentresponse 
to  NOTHC  and  all  OHC  in  diluted 
exhaust,  HC  contamination  and  dry-to- 
wet  corrected,  as  measured  by  the  THC- 
FID. 

R^oHcitTHc-FiD]  =  the  response  factor  of  the 
FID  to  species  i  relative  to  propane  on  a 
Ci  -equivalentbasis. 

CP  =  the  mean  number  of  carbon  atoms  in  the 
particular  compound. 

Mdexh  =  the  molar  mass  of  diluted  exhaust  as 
determine  in  §1065.340. 


fiTiexiiuiici  =  the  mass  of  oxygenated  species  i 
in  dilute  exhaust. 

A40Hci  =  the  Ci -equivalentmolecular  weight 
of  oxygenated  species  /. 
rridexh  =  the  mass  of  diluted  exhaust 
^dexhOHCi  =  the  number  of  moles  of 

oxygenated  species  /  in  total  diluted 
exhaust  flow. 

fldBxh  =  the  total  diluted  exhaust  flow. 

(b)  If  we  require  you  to  determine 
nonmethane  hydrocarbon  equivalent 
(NMHCE),  use  the  following  equation: 


•Vkmik  i  -  xthce  -  ^ch4[thc-fid] -  xcm 

Eq.  1065.665-4 


Where: 

Xnmhce  =  the  sum  of  the  Ci  -equivalent 
concentrations  of  nonoxygenated 
nonmethane  hydrocarbon  (NONMHC), 
alcohols,  and  aldehydes. 

RFC h4[thc-fid]  =  the  response  factor  of  THC- 
FID  to  CH4. 

xCH4  =  concentration  of  CH4,  HC 

contamination  (optional) and  dry-to-wet 
corrected,  as  measured  by  the  gas 
chromatograph  FID. 

***** 


*  271.  Section  1065.667  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1065.667  Dilution  air  background 
emission  correction. 

***** 

(c)  You  may  determine  the  total  flow 
of  dilution  air  by  subtracting  the 
calculated  raw  exhaust  molar  flow  as 
described  in  §1065.655(g)  from  the 
measured  dilute  exhaust  flow.  This  may 


be  done  by  totaling  continuous 
calculations  or  by  using  batch  results. 
***** 

*  272.  Section  1065.675  isamended  by 
revising  paragraph  (d)  to  read  as 
follows: 

§1065.675  CLD  quench  verification 
calculations. 

***** 

(d)  Calculate  quench  as  follows: 


(f 


quench 


x 


NOwet 


H20meas 


v  NOdry 


vv 


vH2Qexp 


+ 


vH20meas 


'vNOmeas 
V  XNOact 


^CQ2exp 


^002  act 


•100% 


Eq.  1065.675-1 


Where: 

quench  =  amount  of  CLD  quench. 

XNodtf  =  concentration  of  NO  upstream  of  a 
bubbler,  according  to  §1 065.370(e)(4). 

xNOwet  -  measured  concentration  of  NO 
downstream  of  a  bubbler,  according  to 
§1 065.370(e)(9). 

xH20exP  =  maximum  expected  mole  fraction  of 
water  during  emission  testing,  according 
to  paragraph  (b)  of  this  section. 


XH20meas  =  measured  mole  fraction  of  water 
during  the  quench  verification, 
according  to  §1 065.370(e)(7). 

XNOmeas  =  measured  concentration  of  NO 
when  NO  span  gas  is  blended  with  C02 
span  gas,  according  to  §1065.370(d)(10). 

XNOact  -  actual  concentration  of  NO  when  NO 
span  gas  is  blended  with  C02  span  gas, 
according  to  §1065.370(d)(11)  and 
calculated  according  to  Eq.  1065.675-2. 


xCo2exp  =  maximum  expected  concentration 
of  C02  during  emission  testing, 
according  to  paragraph  (c)  of  this  section. 
xCo2act  =  actual  concentration  of  C02  when 
NO  span  gas  is  blended  with  C02  span 
gas,  according  to  §1 065.370(d)(9). 
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/ 

XNOact  =  ' 

V 


vCQ2act 


vC02span  J 


v  NOspan 


Eq.  1065.675-2 


Where: 

^NOspan  -  The  NOspan  gas  concentration 
input  to  the  gas  divider,  according  to 
§1 065.370(d)(5). 

xC02span  =  the  C02  span  gas  concentration 
input  to  the  gas  divider,  according  to 
§1 065.370(d)(4). 


Example: 

XNodry  =  1800.0  mmol /mo  I 
xNOwet  -  1739.6  mmoi/mol 
xH20exP  =  0.030  mol/mol 
xH20ineas  =  0.030  mol/mol 
XNOmeas  =  1 51 5.2  mmo  I /mo  I 
XNOspan  =  3001.6  mmol/mol 


Xc02exp  —  3.2% 
XC02span  —  6.1  % 
Xc02act  =  2.98% 


*NOact 


r  2.98^ 

l  6.1  J 


•3001.6  =  1535.24459  pmol/mol 


(r 


quench  ■ 


1739.6 

1-0.030 

1800.0 


vv 


0.030 

•  + 


0.030 


1515.2 

1535.24459 


3.2 

2.98 


•100% 


quench  =  (¥0.0036655¥0.014020171)-100% 
=  ¥1.7685671% 
***** 

*  273.  Section  1065.680  is  added  to 
subpart  G  to  read  as  follows: 

§1065,680  Adjusting  emission  levels  to 
account  for  infrequently  regenerating 
aftertreatment  devices. 

This  section  describes  how  to 
calculate  and  apply  emission 
adjustment  factors  for  engines  using 
aftertreatment  technology  with 
infrequent  regeneration  events  that  may 
occur  during  testing.  These  adjustment 
factors  are  typically  calculated  based  on 
measu remen ts  conducted  for  the 
purposes  of  engine  certification,  and 
then  used  to  adjust  the  results  of  testing 


Where: 

EFa[ cycle]  =  the  average  emission  factor  over 
the  test  segment  as  determ  i  ned  i  n 
paragraph  (a)(4)  of  this  section. 

EFL [Cvcie]  =  measured  emissions  over  a 

complete  test  segment  in  which  active 
regeneration  does  not  occur. 


related  to  demonstrating  compliance 
with  emission  standards.  For  this 
section,  “regeneration55  means  an 
intended  event  during  which  emission 
levels  change  while  the  system  restores 
aftertreatment  performance.  For 
example,  exhaust  gas  temperatures  may 
increase  temporarily  to  remove  sulfur 
from  adsorbers  or  to  oxidize 
accumulated  particulate  matter  in  a 
trap.  Also,  “infrequent55  refers  to 
regeneration  events  that  are  expected  to 
occur  on  average  less  than  once  over  a 
transient  or  ramped-modalduty  cycle, 
or  on  average  less  than  once  per  mode 
in  a  discrete- mod etest. 

(a)  Apply  adjustment  factors  based  on 
whether  there  is  active  regeneration 

UAF [cycle]  —  EF A  [cycle]  —  FF I  ,|  cycle) 

Eq.  1065.680-1 


Example: 

EFarmc  =  0.15  g/kW-hr 
FFLRmc  =0.11  g/kW-hr 
UAFrmc  =0.15  ¥  0.11  =  0.04  g/kW-hr 

(2)  If  active  regeneration  occurs  or 
starts  to  occur  during  a  test  segment, 


during  a  test  segment.  The  test  segment 
may  be  a  test  interval  or  a  full  duty 
cycle,  as  described  in  paragraph  (b)  of 
this  section.  For  engines  subject  to 
standards  over  more  than  one  duty 
cycle,  you  must  develop  adjustment 
factors  under  this  section  for  each 
separate  duty  cycle.  You  must  be  able  to 
identify  active  regeneration  in  a  way 
that  is  readily  apparent  during  all 
testing.  All  adjustment  factors  for 
regeneration  are  additive. 

(1)  If  active  regeneration  does  not 
occur  during  a  test  segment,  apply  an 
upward  adjustment  factor,  UAF ,  that 
will  be  added  to  the  measured  emission 
rate  for  that  test  segment.  Use  the 
following  equation  to  calculate  UAF: 


apply  a  downward  adjustment  factor, 
DAF,  that  will  be  subtracted  from  the 
measured  emission  rate  for  that  test 
segment.  Use  the  following  equation  to 
calculate  DAF: 
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DAF |  cycle  |  —  FF j  ij  cycle  |  —  E^A[cycle] 

Eq.  1065.680-2 


Where: 

0^ [cycle]  =  measured  emissions  over  the  test 
segment  from  a  complete  regeneration 
event,  or  the  average  emission  rate  over 
multiple  complete  test  segments  with 
regeneration  if  the  complete  regeneration 
event  lasts  longer  than  one  test  segment. 


Example: 

EFarmc  =  0.15  g/kW-hr 
EFhrmc  =  0.50  g/kW-hr 
DAFr mc  =  0.50  ¥  0.15  =  0.35  g/kW-hr 

(3)  Note  that  emissions  for  a  given 
pollutant  may  be  lower  during 


regeneration,  in  which  case  EFL  would 
be  greater  than  EFh,  and  both  UAFand 
DAF  would  be  negative. 

(4)  Calculate  the  average  emission 
factor,  EFa,  as  follows: 


EF A[cycle]  -  ^[cycle]  ‘  EF H[cycle]  +  (1.00  -  ^[cycle])  *  £^L[cycle] 


Eq.  1065.680-3 


Where: 

F[cycie]  =  the  frequency  of  the  regeneration 
event  during  the  test  segment,  expressed 
in  terms  of  the  fraction  of  equivalent  test 
segments  during  which  active 
regeneration  occurs,  as  described  in 
paragraph  (a)(5)  of  this  section. 


Where: 

4[cycie]  =  the  number  of  successive  test 

segments  required  to  complete  an  active 
regeneration,  rounded  up  to  the  next 
whole  number. 


Example: 

F rmc  =  0.10 

EFarmc  =  0.10  ■  0.50  +  (1.00  ¥  0.10)  ■  0.11 
=  0.15  g/kW-hr 

(5)  The  frequency  of  regeneration,  F, 
generally  characterizes  how  often  a 


p  _  ?r[cycle] 
"[cycle]  .  , 

'ilcycle]  '  r[cyde] 


Eq.  1065.680-4 


/f[cycie]  =  the  number  of  test  segments  from  the 
end  of  one  complete  regeneration  event 
to  the  start  of  the  next  active 
regeneration,  without  rounding. 

Example: 


regeneration  event  occurs  within  a 
series  of  test  segments.  Determine  F 
using  the  following  equation,  subject  to 
the  provisions  of  paragraph  (a)(6)  of  this 
section: 


4 RMC  “  2 

I  fRMc  =  17.86 


F 

1  RMC 


17.86  +  2 


0.10 


(6)  Use  good  engineering  judgment  to 
determine  4  and  />,  as  follows: 

(i)  For  engines  that  are  programmed  to 
regenerate  after  a  specific  time  interval, 
you  may  determine  the  duration  of  a 
regeneration  event  and  the  time  between 
regeneration  events  based  on  the 
engine’s  design  parameters.  For  other 
engines,  determine  these  values  based 
on  measurements  from  in-useoperation 
or  from  running  repetitive  duty  cycles 
in  a  laboratory. 

(ii)  For  engines  subject  to  standards 
over  multiple  duty  cycles,  such  as  for 
transient  and  steady -statetesting,  apply 
this  same  calculation  to  determine  a 
value  of  F  for  each  duty  cycle. 

(iii)  Consider  an  example  for  an 
engine  that  is  designed  to  regenerate  its 
PM  filter  500  minutes  after  the  end  of 
the  last  regeneration  event,  with  the 


regeneration  event  lasting  30  minutes,  if 
the  RMC  takes  28  minutes,  /rRMc  =  2  (30 
28  =  1.07,  which  rounds  up  to  2),  and 
Crmc  =  500  28  —  17.86. 

(b)  Develop  adjustment  factors  for 
different  types  of  testing  as  follows: 

(1)  Discrete- modetesting.  Develop 
separate  adjustment  factors  for  each  test 
mode  (test  interval)  of  a  discrete- mode 
test.  When  measuring  EFH,  if  a 
regeneration  event  has  started  but  is  not 
complete  when  you  reach  the  end  of  the 
sampling  time  for  a  test  interval,  extend 
the  sampling  period  for  that  test  interval 
until  the  regeneration  event  is  complete. 

(2)  Ramped  -  modaland  transient 
testing .  Develop  a  separate  set  of 
adjustment  factors  for  an  entire  ramped - 
modal  cycle  or  transient  duty  cycle. 
When  measuring  EFH,  if  a  regeneration 
event  has  started  but  is  not  complete 


when  you  reach  the  end  of  the  duty 
cycle,  start  the  next  repeat  test  as  soon 
as  possible,  allowing  for  the  time 
needed  to  complete  emission 
measurement  and  installation  of  new 
filters  for  PM  measurement;  in  that  case 
EFh  is  the  average  emission  level  for  the 
test  segments  that  included 
regeneration. 

(3)  Accounting  for  cold -start 
measurements.  For  engines  subject  to 
cold -starttesting  requirements, 
incorporate  cold-startoperation  into 
your  analysis  as  follows: 

(i)  Determine  the  frequency  of 
regeneration,  F,  in  a  way  that 
incorporates  the  impact  of  cold -start 
operation  in  proportion  to  the  cold -start 
weighting  factor  specified  in  the 
standard-settingpart.  You  may  use  good 
engineering  judgment  to  determine  the 
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effect  of  cold -startoperat ion 
analytically. 

(ii)  Treat  cold -starttesting  and  hot- 
start  testing  together  as  a  single  test 
segment  for  adjusting  measured 
emission  results  under  this  section. 
Apply  the  adjustment  factor  to  the 
composite  emission  result. 

(iii) You  may  apply  the  adjustment 
factor  only  to  the  hot-starttest  result  if 
your  aftertreatment  technology  does  not 
regenerate  during  cold  operation  as 
represented  by  the  cold-starttransient 
duty  cycle.  If  we  ask  for  it,  you  must 
demonstrate  this  by  engineering 
analysis  or  by  test  data. 

(c)  If  an  engine  has  multiple 
regeneration  strategies,  determine  and 
apply  adjustment  factors  under  this 
section  separately  for  each  type  of 
regeneration. 

*  274.  Section  1065.690  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1065.690  Buoyancy  correction  for  PM 
sample  media. 

*  *  *  *  * 

(c)  Air  density .  Because  a  PM  balance 
environment  must  be  tightly  controlled 
to  an  ambient  temperature  of  (22  ±1)  °C 
and  humidity  has  an  insignificant  effect 
on  buoyancy  correction,  air  density  is 
primarily  a  function  of  atmospheric 
pressure.  Therefore  you  may  use 
nominal  constant  values  for  temperature 
and  humidity  when  determining  the  air 
density  of  the  balance  environment  in 
Eq.  1065.690-2. 

*  *  *  *  * 

Subpart  H — Engine  Fluids,  Test  Fuels, 
Analytical  Gases  and  Other  Calibration 
Standards 

*  275.  A  new  §1065.735  is  added  to 
subpart  H  to  read  as  follows: 

§1065.735  Diesel  exhaust  fluid. 

(a)  Use  commercially  available  diesel 
exhaust  fluid  that  represents  the 
product  that  will  be  used  in  your  in-use 
engines. 

(b)  Diesel  exhaust  fluid  for  testing 
must  generally  conform  to  the 
specifications  referenced  in  the 
definition  of  “diesel  exhaust  fluid”  in 
§1065.1001.  Use  marine -graded iesel 
exhaust  fluid  only  for  marine  engines. 


*  276.  Section  1065.750  is  amended  by 
adding  new  paragraphs  (a)(3)(xii)  and 
(xiii)  to  read  as  follows: 

§1065.750  Analytical  gases. 

***** 

(a) *  *  * 

(3)*  *  * 

(xii)  CH4,  C2H6,  balance  purified  air 
and/or  N2  (as  applicable). 

(xiii)  CH4,  CH20,  CH202,  C2H2,  C2H4, 
C2H40,  C2H6,  C3Hs,  C3H6,  CH40,  and 
C4Hi0.  You  may  omit  individual  gas 
constituents  from  this  gas  mixture.  If 
your  gas  mixture  contains  oxygenated 
hydrocarbon,  your  gas  mixture  must  be 
in  balance  purified  N2,  otherwise  you 
may  use  balance  purified  air. 
***** 

Subpart  K — Definitions  and  Other 
Reference  Information 

*  277. Section  1065.1001  isamendedas 
fol  lows: 

*  a.  By  adding  definitions  for  “Average” 
and  “Ci  -equivalent”in  alphabetical 
order. 

*  b.  By  removing  the  definition  for  “Ci 
equivalent  (or  basis)”. 

*  c.  By  adding  a  definition  for  “Diesel 
exhaust  fluid  (DEF)”  in  alphabetical 
order. 

*  d.  By  revising  the  definitions  for 
“Hydrocarbon  (HC)”  and  “Linearity”. 

*  e.  By  adding  a  definition  for 
“Nonmethane  nonethane  hydrocarbon 
(NMNEHC)”  in  alphabetical  order. 

The  added  and  revised  definitions 
read  as  follows: 

§1065.1001  Definitions. 

***** 

Average  means  the  arithmetic  mean  of 
a  sample. 

***** 

C/-equivalentmeans  a  convention  of 
expressing  HC  concentrations  based  on 
the  total  number  of  carbon  atoms 
present,  such  that  the  Ci  -equivalentof  a 
molar  HC  concentration  equals  the 
molar  concentration  multiplied  by  the 
mean  number  of  carbon  atoms  in  each 
HC  molecule.  For  example,  the  Ci  - 
equivalent  of  lOmmol/mol  of  propane 
(C3H8)  is  30mmol/mol.  Ci  -equivalent 
molar  values  may  be  denoted  as 
“ppmC”  in  the  standard -settingpart. 
Molar  mass  may  also  be  expressed  on  a 
Ci  basis.  Note  that  calculating  HC 


masses  from  molar  concentrations  and 
molar  masses  is  only  valid  where  they 
are  each  expressed  on  the  same  carbon 
basis. 

***** 

Diesel  exhaust  fluid  (DEF)  means  a 
liquid  reducing  agent  (other  than  the 
engine  fuel)  used  in  conjunction  with 
selective  catalytic  reduction  to  reduce 
NOx  emissions.  Diesel  exhaust  fluid  is 
generally  understood  to  be  an  aqueous 
solution  of  urea  conforming  to  the 
specifications  of  ISO  1861 1  or  ISO 
22241. 

***** 

Hydrocarbon  (HC)  means  THC,  THCE, 
NMHC,  NMNEHC,  NMOG,  or  NMHCE, 
as  applicable.  Hydrocarbon  generally 
means  the  hydrocarbon  group  on  which 
the  emission  standards  are  based  for 
each  type  of  fuel  and  engine. 
***** 

Linearity  means  the  degree  to  which 
measured  values  agree  with  respective 
reference  values.  Linearity  is  quantified 
using  a  linear  regression  of  pairs  of 
measured  values  and  reference  values 
over  a  range  of  values  expected  or 
observed  during  testing.  Perfect  linearity 
would  result  in  an  intercept,  a0,  equal  to 
zero,  a  slope,  ai3  of  one,  a  coefficient  of 
determination,  r2,  of  one,  and  a  standard 
error  of  the  estimate,  SEE ,  of  zero.  The 
term  “linearity”  is  not  used  in  this  part 
to  refer  to  the  shape  of  a  measurement 
instrument’s  unprocessed  response 
curve,  such  as  a  curve  relating  emission 
concentration  to  voltage  output.  A 
properly  performing  instrument  with  a 
nonlinear  response  curve  will  meet 
linearity  specifications. 
***** 

Nonmethane  nonethane  hydrocarbon 
(NMNEHC)  means  the  sum  of  all 
hydrocarbon  species  except  methane 
and  ethane.  Refer  to  §1065.660  for 
NMNEHC  determination. 
***** 

*  278.  Section  1065.1005  is  amended  by 
revising  paragraphs  (a),  (b),  and  (f)(2)  to 
read  as  follows: 

§1065.1005  Symbols,  abbreviations, 
acronyms,  and  units  of  measure. 

***** 

(a)  Symbols  for  quantities.  This  part 
uses  the  following  symbols  and  units  of 
measure  for  various  quantities: 


Sym¬ 

bol 

Quantity 

Unit 

Unit  symbol 

Units  in  terms  of  SI 
base  units 

a  . 

atomic  hydrogen- to -carbonratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

A . 

area  . 

square  meter  . 

m2  . 

m2. 

ao  .... 
ai  .... 

a.  .... 

intercept  of  least  squares  regression, 
slope  of  least  squares  regression, 
acceleration  of  Earth’s  gravity . 

meter  per  square  second  . 

m/s2  . 

m-s¥  2. 

p' . 

ratio  of  diameters  . 

meter  per  meter  . 

m/m  . 

1. 
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Sym¬ 

bol 

Quantity 

Unit 

Unit  symbol 

Units  in  terms  of  SI 
base  units 

P  . 

atomic  oxygen -to -carbonratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

C#  ... 

number  of  carbon  atoms  in  a  molecule. 

Cd  ... 

discharge  coefficient. 

Cf  ... 

flow  coefficient. 

5  . 

atomic  nitrogen -to- carborratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

d  . 

Diameter . 

meter  . 

m  . 

m. 

DR  .. 

dilution  ratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

e  . 

error  between  a  quantity  and  its  reference. 

e  . 

brake -specificemission  or  fuel  consumption 

gram  per  kilowatt  hour  . 

g/(kW  hr)  . 

g-3.6-10 

■kg¥  i-s2. 

F . 

F- test  statistic. 

f . 

frequency  . 

hertz  . 

Hz  . 

s*i. 

4 . 

angular  speed  (shaft)  . 

revolutions  per  minute  . 

r/min  . 

tt30¥  !-s¥  A 

T . 

ratio  of  specific  heats  . 

(joule  per  kilogram  kelvin)  per  (joule  per  kilo- 

(J/(kgK))/(J/(kgK)) 

1. 

gram  kelvin). 

y . 

atomic  sulfur -to -carbonratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

K . 

correction  factor  . 

1. 

Ky  ... 

calibration  coefficient . 

m4-;s-K°  5/kg  . 

m4-kg¥  Js-Ko-T 

/  . 

length  . 

meter  . 

m  . 

m. 

M  . 

viscosity,  dynamic  . 

pascal  second  . 

Pas . 

m¥  1kg-s¥  !. 

M  .... 

molar  mass 1  . 

gram  per  mole  . 

g/mol  . 

10¥3-kg-mol¥  i. 

m  .... 

mass . 

kilogram  . 

kg . 

kg- 

rh  .... 

mass  rate  . 

kilogram  per  second  . 

kg/s  . 

kg  s¥  l. 

n  . 

viscosity,  kinematic  . 

meter  squared  per  second  . 

m2/s  . 

m2s¥  A 

N  .... 

total  number  in  series. 

n  . 

amount  of  substance . 

mole . 

mol  . 

mol.ROW< 

h  . 

amount  of  substance  rate  . 

mole  per  second  . 

mol/s  . 

mols¥  l. 

P . 

power . 

kilowatt  . 

kW  . 

103m 

PF  .. 

penetration  fraction. 

P  . 

pressure  . 

pascal  . 

Pa  . 

m¥  1kg-s¥  2. 

r  . 

mass  density  . 

kilogram  per  cubic  meter  . 

kg/m3  . 

m¥3-kg. 

Ap  ... 

differential  static  pressure  . 

pascal  . 

Pa  . 

m¥  1kg-s¥  2. 

r . 

ratio  of  pressures  . 

pascal  per  pascal  . 

Pa/Pa  . 

1. 

r2  .... 

coefficient  of  determination. 

Ra  .. 

average  surface  roughness  . 

micrometer  . 

pm  . 

10¥  6-m. 

Re# 

Reynolds  number. 

RF  .. 

response  factor. 

RH  .. 

relative  humidity. 

s  . 

non -biased  standard  deviation. 

S . 

Sutherland  constant  . 

kelvin  . 

K  . 

K. 

SEE 

standard  estimate  of  error. 

T . 

absolute  temperature  . 

kelvin  . 

K  . 

K. 

T . 

Celsius  temperature  . 

degree  Celsius  . 

°C . 

K— 273.15. 

T . 

torque  (moment  of  force)  . 

newton  meter  . 

N-m  . 

m2-kg-s¥  2. 

q  . 

plane  angle  . 

degrees  . 

° 

rad. 

t  . 

time . 

second  . 

s  . 

s. 

At  .... 

time  interval,  period,  1/frequency . 

second  . 

s  . 

s. 

V . 

volume  . 

cubic  meter . 

m3  . 

m3. 

V . 

volume  rate  . 

cubic  meter  per  second  . 

m3/s  . 

m3-s¥  l. 

W  .... 

work  . 

kilowatt-hour . 

kW-hr  . 

3.6¥  M06m2-kg 

.c¥  2 

WC  ... 

carbon  mass  fraction . 

gram  per  gram  . 

g/g . 

s  - . 

1. 

X  . 

amount  of  substance  mole  fraction2  . 

mole  per  mole  . 

mol/mol  . 

1. 

X  . 

flow- weighted  mean  concentration  . 

mole  per  mole  . 

mol/mol  . 

1. 

y . 

generic  variable. 

7 

compressibility  factor. 

1  See  paragraph  (f)(2)  of  this  section  for  the  values  to  use  for  molar  masses.  Note  that  in  the  cases  of  NOx  and  HC,  the  regulations  specify  ef¬ 
fective  molar  masses  based  on  assumed  speciation  rather  than  actual  speciation. 

2  Note  that  mole  fractions  for  THC,  THCE,  NMHC,  NMHCE,  and  NOTHC  are  expressed  on  a  C3 -equivalentbasis. 


(b)  Symbols  for  chemical  species .  This  Symbol 

part  uses  the  following  symbols  for  - 


chemical  species  and  exhaust 
constituents: 

CH2O2  . 
CH3OH 

ch4  . 

Symbol 

Species 

'  X 

00 

XX 

0  0 

c2h6  .... 

Ar  . 

argon. 

C3H7OH 

C  . 

carbon. 

c3h8  .... 

ch2o . 

formaldehyde. 

C4Hio  ... 

Species 

Symbol 

Species 

formic  acid. 

C5Hl2  . 

pentane. 

methanol. 

CO . 

carbon  monoxide. 

methane. 

C02  . 

carbon  dioxide. 

acetaldehyde. 

H  . 

atomic  hydrogen. 

ethanol. 

H?  . . 

molecular  hydrogen. 

ethane. 

HoO  . 

water. 

propanol. 

h2so4  . 

sulfuric  acid. 

propane. 

HC  . 

hydrocarbon. 

butane. 

He  . 

helium. 
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Symbol 

Species 

Symbol 

Species 

Symbol 

Species 

85  Kr . 

krypton  85. 

n2o . 

nitrous  oxide. 

SVOC  . 

semi-volatileorganic  com¬ 

N:  . 

molecular  nitrogen. 

NMOG  . 

nonmethane  organic  gases. 

pound. 

nh3  . 

ammonia 

NONMHC 

non  -  oxygenated  nonmethane 

THC . 

total  hydrocarbon. 

NMHC  . 

nonmethane  hydrocarbon. 

hydrocarbon. 

THCE  . 

total  hydrocarbon  equivalent. 

NMHCE  . 

nonmethane  hydrocarbon  NOTHC  . 

non -oxygenated  total  hydro¬ 

ZrO.  . 

zirconium  dioxide. 

equivalent. 

carbon. 

NMNEHC  . 

nonmethane  -  nonethane  hy-  02  . 

molecular  oxygen. 

drocarbon. 

OHC  . 

oxygenated  hydrocarbon. 

(f)  *  *  * 

NO . 

nitric  oxide. 

210  p0 

polonium  210. 

(2)  This  part  uses  the  following  molar 

NO-  . 

nitrogen  dioxide. 

PM  . 

particulate  matter. 

masses  or  effective  molar  masses  of 

NOx  . 

oxides  of  nitrogen. 

S  . 

sulfur. 

chemical  species: 

Symbol 

Quantity 

g/mol 

(10¥3kgmol¥  1 ) 

Mair  . 

molar  mass  of  dry  air1  . 

28.96559 

Mat  . 

molar  mass  of  argon  . 

39.948 

Mc  . 

molar  mass  of  carbon  . 

12.0107 

Mcmou  . 

molar  mass  of  methanol . 

32.04186 

Mci  H50H  . 

molar  mass  of  ethanol  . 

46.06844 

A//c'*H40  . 

molar  mass  of  acetaldehyde  . 

44.05256 

McH4N20  . 

molar  mass  of  urea  . 

60.05526 

A/^C3H8  . 

molar  mass  of  propane  . 

44.09562 

Me  3H70H  . 

molar  mass  of  propanol  . 

60.09502 

Mco  . 

molar  mass  of  carbon  monoxide . 

28.0101 

Mem  . 

molar  mass  of  methane  . 

16.0425 

A4co2  . 

molar  mass  of  carbon  dioxide  . 

44.0095 

Mu  . 

molar  mass  of  atomic  hydrogen . 

1 .00794 

Mm  . 

molar  mass  of  molecular  hydrogen  . 

2.01588 

Mmo  . 

molar  mass  of  water . 

18.01528 

Memo  . 

molar  mass  of  formaldehyde . 

30.02598 

Mue  . 

molar  mass  of  helium  . 

4.002602 

. 

molar  mass  of  atomic  nitrogen . 

14.0067 

Mm  . 

molar  mass  of  molecular  nitrogen . 

28.0134 

MnH3  . 

molar  mass  of  ammonia . 

17.03052 

Mnmhc  . ------ 

effective  Ci  molar  mass  of  nonmethane  hydrocarbon 2  . 

13.875389 

/^NMEECE  . 

effective  Ci  molar  mass  of  nonmethane  hydrocarbon  equivalent2  . 

13.875389 

Mnmnehc  . 

effective  Ci  molar  mass  of  nonmethane -nonethane  hydrocarbon  2  . 

13.875389 

MnOx  . 

effective  molar  mass  of  oxides  of  nitrogen 3  . 

46.0055 

Mmo  . 

molar  mass  of  nitrous  oxide  . 

44.0128 

Mo  . 

molar  mass  of  atomic  oxygen  . 

15.9994 

M02  . 

molar  mass  of  molecular  oxygen  . 

31.9988 

Ms  . 

molar  mass  of  sulfur . 

32.065 

Mjuc  . 

effective  Ci  molar  mass  of  total  hydrocarbon 2  . 

13.875389 

Mtuce  . 

effective  Ci  molar  mass  of  total  hydrocarbon  equivalent2  . 

13.875389 

1  See  paragraph  (f)(1)  of  this  section  for  the  composition  of  dry  air. 

2 The  effective  molar  masses  of  THC,  THCE,  NMHC,  NMHCE,  and  NMNEHC  are  defined  on  a  Ci  basis  and  are  based  on  an  atomic  hydro¬ 
gen -to- carbonratio,  a,  of  1.85  (with  p,  y,  and  8  equal  to  zero). 

3  The  effective  molar  mass  of  NOx  is  defined  by  the  molar  mass  of  nitrogen  dioxide,  N02. 


***** 

*  279.  Section  1065.1010  isamended  by 
revising  paragraphs  (b)  and  (e)  to  read 
as  follows: 

§1065.1010  incorporation  by  reference. 

***** 

(b)  ASTM  material.  The  following 
standards  are  available  from  ASTM 
International,  100  Barr  Harbor  Dr.,  P.O. 
Box  C700,  West  Conshohocken,  PA 
19428-2959,  (877)  909-2786,  or  http:// 
www.astm.org : 

(1)  ASTM  D86-12,  Standard  Test  Method 
for  Distillation  of  Petroleum  Products  at 
Atmospheric  Pressure,  approved  December  1, 
2012  (“ASTM  D86”),  IBR  approved  for 

§§1 065.703(b)  and  1065.710(b)  and  (c). 

(2)  ASTM  D93-13,  Standard  Test  Methods 
for  Flash  Point  by  Pensky- MartensClosed 


Cup  Tester,  approved  July  15,  2013  (“ASTM 
D93”),  IBR  approved  for  §1065.703(b). 

(3)  ASTM  D1 30-12,  Standard  Test  Method 
for  Corrosiveness  to  Copper  from  Petroleum 
Products  by  Copper  Strip  Test,  approved 
November  1 , 2012  (“ASTM  D130”),  IBR 
approved  for  §1065. 710(b). 

(4)  ASTM  D381-12,  Standard  Test  Method 
for  Gum  Content  in  Fuels  by  Jet  Evaporation, 
approved  April  15,  2012  (“ASTM  D381”), 

IBR  approved  for  §1065. 710(b). 

(5)  ASTM  D445-12,  Standard  Test  Method 
for  Kinematic  Viscosity  of  Transparent  and 
Opaque  Liquids  (and  Calculation  of  Dynamic 
Viscosity),  approved  April  15,  2012  (“ASTM 
D445”),  IBR  approved  for  §1065.703(b). 

(6)  ASTM  D525-12a,  Standard  Test 
Method  for  Oxidation  Stability  of  Gasoline 
(Induction  Period  Method),  approved 
September  1,  2012  (“ASTM  D525”),  IBR 
approved  for  §1065. 710(b). 


(7)  ASTM  D613-13,  Standard  Test  Method 
for  Cetane  Number  of  Diesel  Fuel  Oil, 
approved  December  1, 2013  (“ASTM  D613”), 
IBR  approved  for  §1065.703(b). 

(8)  ASTM  D910-13a,  Standard 
Specification  for  Aviation  Gasolines, 
approved  December  1, 2013  (“ASTM  D910”), 
IBR  approved  for  §1065.701  (f). 

(9)  ASTM  D975-13a,  Standard 
Specification  for  Diesel  Fuel  Oils,  approved 
December  1, 2013  (“ASTM  D975”),  IBR 
approved  for  §1065.701  (f). 

(10)  ASTM  D 1267-1 2,  Standard  Test 
Method  for  Gage  Vapor  Pressure  of  Liquefied 
Petroleum  (LP)  Gases  (LP-GasMethod), 
approved  November  1,  2012  (“ASTM 
D1267”),  IBR  approved  for  §1 065.720(a). 

(11)  ASTM  D 131 9-1 3,  Standard  Test 
Method  for  Hydrocarbon  Types  in  Liquid 
Petroleum  Products  by  Fluorescent  Indicator 
Adsorption,  approved  May  1, 2013  (“ASTM 
D1319”),  IBR  approved  for  §1065.710(c). 
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(12)  ASTM  D 1655-1 3a,  Standard 
Specification  for  Aviation  Turbine  Fuels, 
approved  December  1,  2013  (“ASTM 
D1655"),  iBR  approved  for  §1 065.701(f). 

(13)  ASTM  D 1837-1 1 ,  Standard  Test 
Method  for  Volatility  of  Liquefied  Petroleum 
(LP)  Gases,  approved  October  1, 2011 
(“ASTM  D1837”),  IBR  approved  for 
§1065. 720(a). 

(14)  ASTM  D 1838-1 2a,  Standard  Test 
Method  for  Copper  Strip  Corrosion  by 
Liquefied  Petroleum  (LP)  Gases,  approved 
December  1, 2012  (“ASTM  D1838”),  IBR 
approved  for  §1 065.720(a). 

(15)  ASTM  D 1945-03  (Reapproved  2010), 
Standard  Test  Method  for  Analysis  of  Natural 
Gas  by  Gas  Chromatography,  approved 
January  1 , 2010  (“ASTM  D1945”),  IBR 
approved  for  §1065. 715(a). 

(16)  ASTM  D2 158-1 1 ,  Standard  Test 
Method  for  Residues  in  Liquefied  Petroleum 
(LP)  Gases,  approved  January  1 , 201 1 
(“ASTM  D2158”),  IBR  approved  for 
§1065.720(a). 

(17)  ASTM  D2163-07,  Standard  Test 
Method  for  Determination  of  Hydrocarbons 
in  Liquefied  Petroleum  (LP)  Gases  and 
Propane/Propene  Mixtures  by  Gas 
Chromatography,  approved  December  1, 2007 
(“ASTM  D2163”),  IBR  approved  for 

§1065. 720(a). 

(18)  ASTM  D2598-12,  Standard  Practice 
for  Calculation  of  Certain  Physical  Properties 
of  Liquefied  Petroleum  (LP)  Gases  from 
Compositional  Analysis,  approved  November 
1, 2012  (“ASTM  D2598”),  IBR  approved  for 
§1065.720(a). 

(19)  ASTM  D2622-10,  Standard  Test 
Method  for  Sulfur  in  Petroleum  Products  by 
Wavelength  Dispersive  X-rayFluorescence 
Spectrometry,  approved  February  15,  2010 
(“ASTM  D2622”),  IBR  approved  for 

§§1 065.703(b)  and  1065.710(b)  and  (c). 

(20)  ASTM  D2699-1 3b,  Standard  Test 
Method  for  Research  Octane  Number  of 
Spark-ignitionEngine  Fuel,  approved 
October  1,  2013  (“ASTM  D2699”),  IBR 
approved  for  §1065. 710(b). 

(21)  ASTM  D2700-13b,  Standard  Test 
Method  for  Motor  Octane  Number  of  Spark- 
ignition  Engine  Fuel,  approved  October  1, 
2013  (“ASTM  D2700”),  IBR  approved  for 
§1065. 710(b). 

(22)  ASTM  D2713-13,  Standard  Test 
Method  for  Dryness  of  Propane  (Valve  Freeze 
Method),  approved  October  1, 2013  (“ASTM 
D2713”),  IBR  approved  for  §1 065.720(a). 

(23)  ASTM  D2784-1 1 ,  Standard  Test 
Method  for  Sulfur  in  Liquefied  Petroleum 
Gases  (Oxy-HydrogenBurner  or  Lamp), 
approved  January  1,  2011  (“ASTM  D2784”), 
IBR  approved  for  §1 065.720(a). 

(24)  ASTM  D 2880- 13b,  Standard 
Specification  for  Gas  Turbine  Fuel  Oils, 
approved  November  15,  2013  (“ASTM 
D2880”),  IBR  approved  for  §1 065.701(f). 

(25)  ASTM  D2986-95a,  Standard  Practice 
for  Evaluation  of  Air  Assay  Media  by  the 
Monodisperse  DOP  (Dioctyl  Phthalate) 

Smoke  Test,  approved  September  10,  1995 
(“ASTM  D2986”),  IBR  approved  for 
§1065. 170(c).  (Note:  Thisstandard  was 
withdrawn  by  ASTM.) 

(26)  ASTM  D3231-13,  Standard  Test 
Method  for  Phosphorus  in  Gasoline, 
approved  June  15,  2013  (“ASTM  D3231”), 

IBR  approved  for  §1065.71 0(b)  and  (c). 


(27)  ASTM  D3237-12,  Standard  Test 
Method  for  Lead  in  Gasoline  By  Atomic 
Absorption  Spectroscopy,  approved  June  1, 
2012  (“ASTM  D3237”),  IBR  approved  for 
§1065.71 0(b)  and  (c). 

(28)  ASTM  D4052-1 1 ,  Standard  Test 
Method  for  Density,  Relative  Density,  and 
API  Gravity  of  Liquids  by  Digital  Density 
Meter,  approved  October  15,  2011  (“ASTM 
D4052”),  IBR  approved  for  §1 065.703(b). 

(29)  ASTM  D4629-12,  Standard  Test 
Method  for  Trace  Nitrogen  in  Liquid 
Petroleum  Hydrocarbons  by  Syringe/! nlet 
Oxidative  Combustion  and 
Chemiluminescence  Detection,  approved 
April  15,  2012  (“ASTM  D4629”),  IBR 
approved  for  §1065. 655(e). 

(30)  ASTM  D4814-13b,  Standard 
Specification  for  Automotive  Spark- ignition 
Engine  Fuel,  approved  December  1 , 2013 
(“ASTM  D4814”),  IBR  approved  for 

§1 065.701(f). 

(31)  ASTM  D4815-13,  Standard  Test 
Method  for  Determination  of  MTBE,  ETBE, 
TAME,  DIPE,  tertiary-AmylAlcohol  and  Ci 
to  C4  Alcohols  in  Gasoline  by  Gas 
Chromatography,  approved  October  1,  2013 
(“ASTM  D4815”),  IBR  approved  for 
§1065.71 0(b). 

(32)  ASTM  D51 86-03  (Reapproved  2009), 
Standard  Test  Method  for  Determination  of 
the  Aromatic  Content  and  Polynuclear 
Aromatic  Content  of  Diesel  Fuels  and 
Aviation  Turbine  Fuels  By  Supercritical 
Fluid  Chromatography,  approved  April  15, 

2009  (“ASTM  D5186”),  IBR  approved  for 
§1 065.703(b). 

(33)  ASTM  D5191-13,  Standard  Test 
Method  for  Vapor  Pressure  of  Petroleum 
Products  (Mini  Method),  approved  December 
1,2013  (“ASTM  D5191  ”),  IBR  approved  for 
§1065.71 0(b)  and  (c). 

(34)  ASTM  D5291-10,  Standard  Test 
Methods  for  instrumental  Determination  of 
Carbon,  Hydrogen,  and  Nitrogen  in 
Petroleum  Products  and  Lubricants, 
approved  May  1, 2010  (“ASTM  D5291”),  IBR 
approved  for  §1065. 655(e). 

(35)  ASTM  D 5453- 12,  Standard  Test 
Method  for  Determination  of  Total  Sulfur  in 
Light  Hydrocarbons,  Spark  ignition  Engine 
Fuel,  Diesel  Engine  Fuel,  and  Engine  Oil  by 
Ultraviolet  Fluorescence,  approved 
November  1, 2012  (“ASTM  D5453”),  IBR 
approved  for  §1065. 710(b). 

(36)  ASTM  D5599-00  (Reapproved  2010), 
Standard  Test  Method  for  Determination  of 
Oxygenates  in  Gasoline  by  Gas 
Chromatography  and  Oxygen  Selective  Flame 
ionization  Detection,  approved  October  1, 

2010  (“ASTM  D5599”),  IBR  approved  for 
§§1 065.655(e)  and  1065.710(b). 

(37)  ASTM  D5762-12  Standard  Test 
Method  for  Nitrogen  in  Petroleum  and 
Petroleum  Products  by  Boat- 1  nlet 
Chemiluminescence,  approved  April  15, 

2012  (“ASTM  D5762”),  IBR  approved  for 
§1 065.655(e). 

(38)  ASTM  D5769-10,  Standard  Test 
Method  for  Determination  of  Benzene, 
Toluene,  and  Total  Aromatics  in  Finished 
Gasolines  by  Gas  Chromatography/ Mass 
Spectrometry,  approved  May  1, 2010 
(“ASTM  D5769”),  IBR  approved  for 
§1065.71 0(b). 

(39)  ASTM  D5797-13,  Standard 
Specification  for  Fuel  Methanol  (M70-M85) 


for  Automotive Spark-ignitionEngines, 
approved  June  15,  2013  (“ASTM  D5797”), 

IBR  approved  for  §1065.701  (f). 

(40)  ASTM  D5798-13a,  Standard 
Specification  for  Ethanol  Fuel  Blends  for 
Flexible  Fuel  Automotive  Spark- Ignition 
Engines,  approved  June  15,  2013  (“ASTM 
D5798”),  IBR  approved  for  §1065.701  (f). 

(41)  ASTM  D6348-1 2 s1 ,  Standard  Test 
Method  for  Determination  of  Gaseous 
Compounds  by  Extractive  Direct  interface 
Fourier  Transform  infrared  (FTIR) 
Spectroscopy,  approved  February  1, 2012 
(“ASTM  D6348”),  IBR  approved  for 

§§1 065.266(b)  and  1065.275(b). 

(42)  ASTM  D6550-10,  Standard  Test 
Method  for  Determination  of  Olefin  Content 
of  Gasolines  by  Supercritical  -Fluid 
Chromatography,  approved  October  1,  2010 
(“ASTM  D6550”),  IBR  approved  for 
§1065. 710(b). 

(43)  ASTM  D6615-1  la,  Standard 
Specification  for  Jet  B  Wide-CutAviation 
Turbine  Fuel,  approved  October  1,  2011 
(“ASTM  D6615”),  IBR  approved  for 

§1 065.701(f). 

(44)  ASTM  D6751-12,  Standard 
Specification  for  Biodiesel  Fuel  Blend  Stock 
(B100)  for  Middle  Distillate  Fuels,  approved 
August  1,  2012  (“ASTM  D6751”),  IBR 
approved  for  §1065.701  (f). 

(45)  ASTM  D6985-04a,  Standard 
Specification  for  Middle  Distillate  Fuel  Oil — 
Military  Marine  Applications,  approved 
November  1,  2004  (“ASTM  D6985”),  IBR 
approved  for  §1065.701  (f).  (Note:  This 
standard  was  withdrawn  by  ASTM.) 

(46)  ASTM  D7039-13,  Standard  Test 
Method  for  Sulfur  in  Gasoline,  Diesel  Fuel, 

Jet  Fuel,  Kerosine,  Biodiesel,  Biodiesel 
Blends,  and  Gasoline-EthanolBlends  by 
Monochromatic  Wavelength  Dispersive  X-ray 
Fluorescence  Spectrometry,  approved 
September  15,  2013  (“ASTM  D7039”),  IBR 
approved  for  §1065.710(b). 

(47)  ASTM  FI 47 1-09,  Standard  Test 
Method  for  Air  Cleaning  Performance  of  a 
High-Efficiency  Particulate  Air  Filter 
System,  approved  March  1, 2009  (“ASTM 
F1471  ”),  IBR  approved  for  §1065.1001 . 
***** 

(e)  ISO  material .  The  following 
standards  are  available  from  the 
International  Organization  for 
Standardization,  1 ,  ch.  de  la  Voie- 
Creuse,  CP  56,  CH-121 1  Geneva  20, 
Switzerland,  41-22-749-01-11,  or 
h  tip:/ /www.  iso.  org : 

(1)  ISO  2719:2002,  Determination  of  flash 
point — Pensky- Martensclosed  cup  method 
(“ISO  2719”),  IBR  approved  for  §1 065.705(c). 

(2)  ISO  3016:1994,  Petroleum  products — 
Determination  of  pour  point  (“ISO  3016”), 

IBR  approved  for  §1065.705(c). 

(3)  ISO  31 04: 1994/Cor  1:1997,  Petroleum 
products — Transparent  and  opaque  liquids — 
Determination  of  kinematic  viscosity  and 
calculation  of  dynamic  viscosity  (“ISO 
3104”),  IBR  approved  for  §1 065.705(c). 

(4)  ISO  3675:1998,  Crude  petroleum  and 
liquid  petroleum  products — Laboratory 
determination  of  density— Hydrometer 
method  (“ISO  3675”),  IBR  approved  for 

§1 065.705(c). 
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(5)  ISO  3733:1999,  Petroleum  products  and 
bituminous  materials — Determination  of 
water — Distillation  method  (“ISO  3733”),  IBR 
approved  for  §1 065.705(c). 

(6)  ISO  6245:2001,  Petroleum  products — 
Determination  of  ash  (“ISO  6245”),  IBR 
approved  for  §1 065.705(c). 

(7)  ISO  8217:2012(E),  Petroleum 
products — Fuels  (class  F) — Specifications  of 
marine  fuels,  Fifth  edition,  August  15,  2012 
(“ISO  8217”),  IBR  approved  for  §1 065.705(b) 
and  (c). 

(8)  ISO  8754:2003,  Petroleum  products — 
Determination  of  sulfur  content — Energy  - 
dispersive  X-ray  Fluorescence  spectrometry 
(“ISO  8754”),  IBR  approved  for  §1 065.705(c). 

(9)  ISO  10307-2(E):2009,  Petroleum 
products — Total  sediment  in  residual  fuel 
oils— Part  2:  Determination  using  standard 
procedures  for  ageing,  Second  Ed.,  February 
1, 2009  (“ISO  10307”),  as  modified  by  ISO 
10307-2:2009/Cor.1 :2010(E),  Technical 
Corrigendum  1,  published  May  15,  2010,  IBR 
approved  for  §1 065.705(c). 

(10)  ISO  10370:1 993/Cor  1:1996,  Petroleum 
products — Determination  of  carbon  residue — 
Micro  method  (“ISO  10370”),  IBR  approved 
for  §1 065.705(c). 

(11)  ISO  10478:1994,  Petroleum  products — 
Determination  of  aluminium  and  silicon  in 
fuel  oils — inductively  coupled  plasma 
emission  and  atomic  absorption  spectroscopy 
methods  (“ISO  10478”),  IBR  approved  for 
§1065. 705(c). 

(12)  ISO  12185:1996/Cor  1:2001,  Crude 
petroleum  and  petroleum  products — 
Determination  of  density — Oscillating  U -tube 
method  (“ISO  12185”),  IBR  approved  for 
§1065. 705(c). 

(13)  ISO  14596:2007,  Petroleum  products — 
Determination  of  sulfur  content — 

Wavelength  -  d  ispersi  veX  -  rayf I  uorescence 
spectrometry  (“ISO  14596”),  IBR  approved 
for  §1 065.705(c). 

(14)  ISO  14597:1997,  Petroleum  products— 
Determination  of  vanadium  and  nickel 
content — Wavelength  dispersive  X-ray 
fluorescence  spectrometry  (“ISO  14597”), 

IBR  approved  for  §1 065.705(c). 

(15)  ISO  14644-1:1999,  Cleanrooms  and 
associated  controlled  environments  (“ISO 
14644”),  IBR  approved  for  §1065.1 90(b). 

*  *  *  *  * 

Subpart  L — Methods  for  Unregulated 
and  Special  Pollutants 

*  280.  Section  1065.1 105  isamended  by 
revising  paragraphs  (a)  and  (c)(4)  to  read 
as  follows: 

§1065,1105  Sampling  system  design. 

(a)  General.  We  recommend  that  you 
design  your  SVOC  batch  sampler  to 
extract  sample  from  undiluted 
emissions  to  maximize  the  sampled 
SVOC  quantity,  if  you  dilute  your 
sample,  we  recommend  using  annular 
dilution.  If  you  dilute  your  sample,  but 
do  not  use  annular  dilution,  you  must 
precondition  your  sampling  system  to 
reach  equilibrium  with  respect  to  loss 
and  re-entrainmentof  SVOCs  to  the 
walls  of  the  sampling  system.  To  the 


extent  practical,  adjust  sampling  times 
based  on  the  emission  rate  of  target 
analytes  from  the  engine  to  obtain 
analyte  concentrations  above  the 
detection  limit.  In  some  instances  you 
may  need  to  run  repeat  test  cycles 
without  replacing  the  sample  media  or 
disassembling  the  batch  sampler. 
***** 

(c)*  *  * 

(4)  Use  a  hydrophobic  sorbent  in  a 
sealed  sorbent  module.  Note  that  this 
sorbent  module  is  intended  to  be  the 
final  stage  for  collecting  the  SVOC 
sample  and  should  be  sized  accordingly. 
We  recommend  sizing  the  module  to 
hold  40  g  of  XAD-2  along  with  PUF 
plugs  at  either  end  of  the  module, 
noting  that  you  may  vary  the  mass  of 
XAD  used  for  testing  based  on  the 
anticipated  SVOC  emission 
concentration  and  sample  flow  rate. 
***** 

*  281.  Section  1065.1107  isamendedby 
revising  paragraphs  (a)(1),  (a)(2),  and  (b) 
introductory  text  to  read  as  follows: 

§1 065,1 1 07  Sample  media  and  sample 
system  preparation;  sample  system 
assembly, 

***** 

(a)  *  *  * 

(1 )  For  capturing  PM,  we  recommend 
using  pure  quartz  filters  with  no  binder 
if  you  are  not  analyzing  separately  for 
SVOCs  in  gas  and  particle  phases,  if  you 
are  analyzing  separately,  you  must  use 
polytetrafluoroethylene  (PTFE)  filters 
with  PTFE  support.  Select  the  filter 
diameter  to  minimize  filter  change 
intervals,  accounting  for  the  expected 
PM  emission  rate,  sample  flow  rate. 

Note  that  when  repeating  test  cycles  to 
increase  sample  mass,  you  may  replace 
the  filter  without  replacing  the  sorbent 
or  otherwise  disassembling  the  batch 
sampler.  In  those  cases,  include  all 
filters  in  the  extraction. 

(2)  For  capturing  gaseous  SVOCs, 
utilize  XAD-2  resin  with  or  without 
PUF  plugs.  Note  that  two  PUF  plugs  are 
typically  used  to  contain  the  XAD-2 
resin  in  the  sorbent  module. 

(b)  Sample  media  and  sampler 
preparation.  Prepare  pre- cleaned  PM 
filters  and  pre-cleanedPUF  plugs/XAD- 
2  as  needed.  Store  sample  media  in 
containers  protected  from  light  and 
ambient  air  if  you  do  not  use  them 
immediately  after  cleaning.  Use  the 
following  preparation  procedure,  or  an 
analogous  procedure  with  different 
solvents  and  extraction  times: 
***** 

*  282.  Section  1065.1109  isamendedby 
revising  paragraphs  (a)(1)  and  (b)(4) 
introductory  text  to  read  as  follows: 


§1 065.1 1 09  Post-test  sampler 
disassembly  and  sample  extraction. 

***** 

(a)  *  *  * 

(1)  Remove  the  PM  filter,  PUF  plugs, 
and  all  the  XAD-2  from  the  sampling 
system  and  store  them  at  or  below  5  °C 
until  analysis. 

***** 

(b) *  *  * 

(4)  After  completing  the  initial 
extraction,  remove  the  solvent  and 
concentrate  it  to  (4.0  ±0.5)  ml  using  a 
Kuderna-Danishconcentrator  that 
includes  a  condenser  such  as  a  three- 
ball  Snyder  column  with  venting 
dimples  and  a  graduated  collection 
tube.  Hold  the  water  bath  temperature  at 
(75  to  80)  °C.  Using  this  concentrator 
will  minimize  evaporative  loss  of 
analytes  with  lower  molecular  weight. 
***** 

PART  1066— VEHICLE-TESTING 
PROCEDURES 

*  283.  The  authority  citation  for  part 
1066  continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671q. 

Subpart  B —  Equipment,  Measurement 
Instruments,  Fuel,  and  Analytical  Gas 
Specifications 

*  284.  Section  1066.105  isamended  by 
revising  paragraphs  (c)(2)  introductory 
text,  (c)(2)(i),  (c)(2)(iv),  (c)(2)(v),  (c)(5)(i), 

(c)(5)(iii),  and  (d)  to  read  as  follows: 

§1066.105  Ambient  controls  and  vehicle 
cooling  fans. 

***** 

(c) 

(2)  You  may  use  a  road -speed 
modulated  fan  system  meeting  the 
specifications  of  this  paragraph  (c)(2)  for 
anything  other  than  SC03  and  AC17 
testing.  Use  a  road -speed modulated  fan 
that  achieves  a  linear  speed  of  cooling 
air  at  the  blower  outlet  that  is  within 
±3.0  mi/hr  (±1 .3  m/s)  of  the 
corresponding  roll  speed  when  vehicle 
speeds  are  between  5  and  30  mi/hr,  and 
within  ±6.5  mi/hr  (±2.9  m/s)  of  the 
corresponding  roll  speed  at  higher 
vehicle  speeds;  however  you  may  limit 
the  fan’s  maximum  linear  speed  to  70 
mi/hr.  We  recommend  that  the  cooling 
fan  have  a  minimum  opening  of  0.2  m2 
and  a  minimum  width  of  0.8  m. 

(i)  Verify  the  air  flow  velocity  for  fan 
speeds  corresponding  to  vehicle  speeds 
of  20  and  40  mi/hr  using  an  instrument 
that  has  an  accuracy  of  ±2%  of  the 
measured  air  flow  speed. 
***** 

(iv)  Verify  that  the  uniformity  of  the 
fan’s  axial  flow  is  constant  across  the 
discharge  area  within  a  tolerance  of  ±4.0 


EPA-1 9-01 26-A-001 7 1 5 


ED  001620  00002750-00718 


EPA-HQ-201 8-002121  Production  Set  #2 


74196  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


mi/hr  of  the  vehicle’s  speed  at  fan 
speeds  corresponding  to  20  mi/hr,  and 
within  ±8.0  mi /hr  at  fan  speeds 
corresponding  to  40  mi/hr.  For  example, 
at  a  vehicle  speed  of  20.2  mi/hr,  axial 
flow  at  all  locations  denoted  by  the  “+” 
across  the  discharge  nozzle  must  be 
between  16.2  and  24.2  mi/hr.  When 
measuring  the  axial  air  flow  velocity, 
use  good  engineering  judgment  to 
determine  the  distance  from  the  nozzle 
outlet  at  each  point  of  the  fan  outlet 
grid.  Use  these  values  to  calculate  a 
mean  air  flow  velocity  across  the 
discharge  area  at  each  speed  setting.  The 
instrument  used  to  verify  the  air 
velocity  must  have  an  accuracy  of  ±2% 
of  the  measured  air  flow  velocity. 

(v)  Use  a  multi -ax isflow  meter  or 
another  method  to  verify  that  the  fan’s 
air  flow  perpendicular  to  the  axial  air 
flow  is  less  than  15%  of  the  axial  air 
flow,  consistent  with  good  engineering 
judgment.  Demonstrate  this  by 
comparing  the  perpendicular  air  flow 
velocity  to  the  mean  air  flow  velocities 
determined  in  paragraph  (c)(2)(iv)  of 
this  section  at  vehicle  speeds  of  20  and 
40  mi/hr. 

*  *  *  *  * 

(5)  *  *  * 

(i)  Air  flow  volumes  must  be 
proportional  to  vehicle  speed.  Select  a 
fan  size  that  will  produce  a  flow  volume 
of  approximately  45  m3/sat  60  mi/hr.  If 
this  fan  is  also  the  only  source  of  test 
cell  air  circulation  or  if  fan  operational 
mechanics  make  the  0  mi/hr  air  flow 
requirement  impractical,  airflow  of  2 
mi/hr  or  less  at  0  mi/hr  vehicle  speed 
is  allowed. 

*  *  *  *  * 

(iii)  Use  a  multi  -axisflow  meter  or 
another  method  to  verify  that  the  fan’s 
air  flow  perpendicular  to  the  axial  air 
flow  is  less  than  10%  of  the  axial  air 
flow,  consistent  with  good  engineering 
judgment.  Demonstrate  this  by 
comparing  the  perpendicular  air  flow 
velocity  to  the  mean  air  flow  velocities 
determined  in  paragraph  (c)(2)(iv)  of 
this  section  at  vehicle  speeds  of  20  and 
40  mi/hr. 

***** 


(d)  Allowable  cooling  fans  for  vehicles 
above  14,000  pounds  GVWR.  For  all 
testing,  use  a  road -speed modulated  fan 
system  that  achieves  a  linear  speed  of 
cooling  air  at  the  blower  outlet  that  is 
within  ±3.0  mi/hr  (±1.3  m/s)  of  the 
corresponding  roll  speed  when  vehicle 
speeds  are  between  5  and  30  mi/hr,  and 
within  ±10  mi/hr  (±4.5  m/s)  of  the 
corresponding  roll  speed  at  higher 
vehicle  speeds.  For  vehicles  above 
19,500  pounds  GVWR,  we  recommend 
that  the  cooling  fan  have  a  minimum 
opening  of  2.75  m2,  a  minimum  flow 
rate  of  60  m3/s  at  a  fan  speed  of  50  mi/ 
hr,  and  a  minimum  speed  profile  in  the 
free  stream  flow,  across  the  duct  that  is 
±15%  of  the  target  flow  rate. 

*  285.  Section  1066.1 10  isamendedas 
fol  lows: 

*  a.  By  revising  paragraph  (b)(1  )(i). 

*  b.  By  redesignating  paragraphs 
(b)(1  )(ii)  through  (vii)  as  paragraphs 
(b)(1)(iii)  through  (viii),  respectively. 

*  c.  By  adding  a  new  paragraph 
(b)(1)(ii). 

*  d.  By  revising  newly  redesignated 
paragraph  (b)(1)(vii). 

*  e.  By  revising  paragraph  (b)(2)(i)(B). 

*  f.  By  adding  paragraph  (b)(2)(iii)(C). 

*  g.  By  revising  paragraph  (c). 

The  additions  and  revisions  read  as 
fol  lows: 

§1 066.1 1 0  Equipment  specifications  for 
emission  sampling  systems. 

***** 

(b)  *  *  * 

(1)*  *  * 

(i)  Minimize  lengths  of  laboratory 
exhaust  tubing.  You  may  use  a  total 
length  of  laboratory  exhaust  tubing  up 
to  4  m  without  needing  to  heat  or 
insulate  the  tubing.  However,  you  may 
use  a  total  length  of  laboratory  exhaust 
tubing  up  to  10  m,  or  up  to  15  m  for 
samples  not  involving  PM 
measurement,  if  you  insulate  and/or 
heat  the  tubing  to  minimize  the 
temperature  difference  between  the 
exhaust  gas  and  the  whole  tubing  wall 
over  the  course  of  the  emission  test.  The 
laboratory  exhaust  tubing  starts  at  the 
end  of  the  vehicle’s  tailpipe  and  ends  at 
the  first  sample  point  or  the  first 


dilution  point.  The  laboratory  exhaust 
tubing  may  include  flexible  sections, 
but  we  recommend  that  you  limit  the 
amount  of  flexible  tubing  to  the  extent 
practicable.  For  multiple-tailpipe 
configurations  where  the  tailpipes 
combine  into  a  single  flow  path  for 
emission  sampling,  the  start  of  the 
laboratory  exhaust  tubing  may  be  taken 
at  the  last  joint  where  the  exhaust  flow 
first  becomes  a  single,  combined  flow. 

(ii)  For  vehicles  above  14,000  pounds 
GVWR,  you  may  shorten  the  tailpipe  up 
to  the  outlet  of  the  last  aftertreatment 
device  or  silencer,  whichever  is  furthest 
downstream. 

***** 

(vii)  Electrically  ground  the  entire 
exhaust  system,  with  the  exception  of 
nonconductive  flexible  tubing,  as 
allowed  under  paragraph  (b)(1)(iv)  of 
this  section. 

(2)  *  *  * 

(j)*  *  * 

(B)  You  may  sample  background  PM 
from  the  dilution  tunnel  at  any  time 
before  or  after  an  emission  test  using  the 
same  sampling  system  used  during  the 
emission  test.  For  this  background 
sampling,  the  dilution  tunnel  blower 
must  be  turned  on,  the  vehicle  must  be 
disconnected  from  the  laboratory 
exhaust  tubing,  and  the  laboratory 
exhaust  tubing  must  be  capped.  You 
may  run  this  PM  blank  test  in 
combination  with  the  dilute  exhaust 
flow  verification  (propane  check)  in  40 
CFR  1065.341 ,  as  long  as  the  exhaust 
tubing  inlet  to  the  CVS  has  a  filter 
meeting  the  requirements  of  40  CFR 
1065.140(b)(3). 

***** 

(iii)  *  *  * 

(C)  You  may  use  a  higher  target  filter 
face  velocity  as  specified  in  40  CFR 
1065.1 70(c)(1)(vi),  up  to  140  cm/s,  if 
you  need  to  increase  filter  loading  for 
PM  measurement. 
***** 

(c)  The  following  table  summarizes 
the  requirements  of  paragraph  (b)(2)  of 
this  section: 


Table  1  of  §1066.110 — Summary  of  Equipment  Specifications  From  40  CFR  Part  1065,  Subpart  B,  That 

Apply  for  Chassis  Testing 


40  CFR  part  1065 
references 

Applicability  for  chassis  testing  under  this  part 

40  CFR  1065.140  . 

Use  all  except  as  noted: 

40  CFR  1065.140(b)  applies  as  described  in  this  section. 

Use  40  CFR  1065.140(c)(6),  with  the  additional  allowance  described  in  this  section. 

Do  not  use  40  CFR  1065.140(d)(2)(iv). 

Use  40  CFR  1065.140(e)(1)  as  described  in  this  section. 

Do  not  use  40  CFR  1065.140(e)(2). 

40  CFR  1065.145  . 

Use  all  except  40  CFR  1065.145(b). 

40  CFR  1065.150  . 

Use  all. 
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Table  1  of  §1066.110— Summary  of  Equipment  Specifications  From  40  CFR  Part  1065,  Subpart  B,  That 

Apply  for  Chassis  Testing— Continued 


40  CFR  part  1065 
references 

Applicability  for  chassis  testing  under  this  part 

40  CFR  1065.170  . 

40  CFR  1065.190  . 

Use  all  except  as  noted: 

Use  40  CFR  1 065.1 70(c)(1  )(vi)  as  described  in  this  section. 

Use  all. 

*  286.  Section  1066.135  is  amended  by 
revising  paragraph  (d)(1)  to  read  as 
follows: 

§1066.135  Linearity  verification. 

***** 

(d) *  *  * 

(1)  Raw  exhaust  static  pressure 
control. 

***** 

*  287.  Section  1066.140  is  amended  as 
follows: 

*  a.  By  revising  paragraphs  (e),  (f)(6)(i), 
(f)(8),  (f)(13),(g)(6)(i),(g)(11),(h) 
introductory  text,  (h)(6)(i),  (h)(7),  (h)(9), 
and  (h)(10). 

*  b.  By  redesignating  paragraph  (j)as 
paragraph  (i). 

*  c.  By  revising  Figure  1 . 

The  revisions  read  as  follows: 

§1066.140  Diluted  exhaust  flow 
calibration. 

***** 

(e)  Configuration.  Calibrate  the  system 
with  any  upstream  screens  or  other 
restrictions  that  will  be  used  during 
testing  and  that  could  affect  the  flow 
ahead  of  the  flow  meter.  You  may  not 
use  any  upstream  screen  or  other 
restriction  that  could  affect  the  flow 
ahead  of  the  reference  flow  meter, 
unless  the  flow  meter  has  been 
calibrated  with  such  a  restriction. 

(f) *  *  * 


(6)*  *  * 

(i)  The  mean  flow  rate  of  the  reference 
flow  meter,  Vref.  This  may  include 
several  measurements  of  different 
quantities,  such  as  reference  meter 
pressures  aigl  temperatures,  for 
calculating  \/ref. 

***** 

(8)  Repeat  the  steps  in  paragraphs 

(f)(6)  and  (7)  of  this  section  to  record 
data  at  a  minimum  of  six  restrictor 
positions  ranging  from  the  wide-open 
restrictor  position  to  the  minimum 
expected  pressure  at  the  PDP  inlet  or  the 
maximum  expected  differential  (outlet 
minus  inlet)  pressure  across  the  PDP 
during  testing. 

***** 

(13)  During  emission  testing  ensure 
that  the  PDP  is  not  operated  either 
below  the  lowest  inlet  pressure  point  or 
above  the  highest  differential  pressure 
point  in  the  calibration  data. 

(g)*  *  * 

(6)*  *  * 

(i)  The  mean  flow  rate  of  the  reference 
flow  meter,  vref.  This  may  include 
several  measurements  of  different 
quantities  for  calculating  vret,  such  as 
reference  meter  pressures  and 
temperatures. 

***** 

(1 1 )  Use  the  SSV  only  between  the 
minimum  and  maximum  calibrated  Re# 
If  you  want  to  use  the  SSV  at  a  lower 


or  higher  Re#,  you  must  recalibrate  the 
SSV. 

***** 

(h)  CFV  calibration.  The  calibration 
procedure  described  in  this  paragraph 
(h)  establishes  the  value  of  the 
calibration  coefficient,  Kv,  at  measured 
values  of  pressure,  temperature  and  air 
flow.  Calibrate  the  CFV  up  to  the 
highest  expected  pressure  ratio,  r, 
according  to  §1066.625.  Calibrate  the 
CFV  as  follows: 

(6)*  *  * 

(i)  The  megn  flow  rate  of  the  reference 
flow  meter,  \/ref.  This  may  include 
several  measu remen ts  of  different 
quantities,  such  as  reference  meter 
pressures  aigj  temperatures,  for 
calculating  VTCf. 

***** 

(7)  Incrementally  close  the  restrictor 
valve  or  decrease  the  downstream 
pressure  to  decrease  the  differential 
pressure  across  the  CFV,  DpCFv- 
***** 

(9)  Determine  Kv  and  the  highest 
allowable  pressure  ratio,  r,  according  to 
§1066.625. 

(10)  Use  Kv  to  determine  CFV  flow 
during  an  emission  test.  Do  not  use  the 
CFV  above  the  highest  allowed  r,  as 
determined  in  §1066.625. 
***** 
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Subpart  C — Dynamometer 
Specifications 

*  288.  Section  1066.210  is  amended  by 
revising  paragraph  (d)(3)  to  read  as 
follows: 


§1066.210  Dynamometers. 

*  *  *  *  * 

(d)*  *  * 

(3)  The  load  applied  by  the 
dynamometer  simulates  forces  acting  on 


the  vehicle  during  normal  driving 
according  to  the  following  equation: 
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Eq.  1066.210-1 


Where: 

FR  =  total  road  -  load  force  to  be  applied  at  the 
surface  of  the  roll.  The  total  force  is  the 
sum  of  the  individual  tractive  forces 
applied  at  each  roll  surface. 

/  =  a  counter  to  indicate  a  point  in  time  over 
the  driving  schedule.  For  a  dynamometer 
operating  at  10  Hz  intervals  over  a  600 
second  driving  schedule,  the  maximum 
value  of  /  should  be  6,000. 

A  =  a  vehicle-specificconstant  value 

representing  the  vehicle’s  frictional  load 
in  Ibf  or  newtons.  See  subpart  D  of  this 
part. 

Gi  =  instantaneous  road  grade,  in  percent.  If 
your  duty  cycle  is  not  subject  to  road 
grade,  set  this  value  to  0. 

B  =  a  vehicle-specificcoefficient  representing 
load  from  drag  and  rolling  resistance, 
which  are  a  function  of  vehicle  speed,  in 


lbf/(mi/hr)  or  N  s/m.  See  subpart  D  of 
this  part. 

v  =  instantaneous  linear  speed  at  the  roll 
surfaces  as  measured  by  the 
dynamometer,  in  mi/hr  or  m/s.  Let  V\,\  = 

0  for  i  =  0. 

C  =  a  vehicle-specificcoefficient  representing 
aerodynamic  effects,  which  are  a 
function  of  vehicle  speed  squared,  in  Ibf / 
(m  i/hr)2  or  Ns2/m2.  See  subpart  D  of  th  is 
part. 

M&  =  the  vehicle’s  effective  mass  in  Ibm  or 
kg,  including  the  effect  of  rotati ng  axles 
as  specified  in  §1 066.310(b)(7). 

t  =  elapsed  time  in  the  driving  schedule  as 
measured  by  the  dynamometer,  in 
seconds.  Let  U.i  =  0  for  /  =  0. 

M  =  the  measured  vehicle  mass,  in  Ibm  or  kg. 


ag  =  acceleration  of  Earth’s  gravity,  as 
described  in  40  CFR  1065.630. 
***** 

*  289.  Section  1066.235  isamended  by 
revising  paragraphs  (c)(1)(i)and  (c)(2)(i) 
to  read  as  follows: 

§1066.235  Speed  verification  procedure. 

***** 

(c)  *  *  * 

(-1)  *  *  * 

(i)  Set  the  dynamometer  to  speed - 
control  mode.  Set  the  dynamometer 
speed  to  a  value  of  approximately  4.5 
m/s  (10  mi/hr);  record  the  output  of  the 
frequency  counter  after  10  seconds. 
Determine  the  roll  speed,  vact,  using  the 
following  equation: 


=  /•< oil-* 
act 

n 

Eq.  1066.235-1 


Where: 

f  =  frequency  of  the  dynamometer  speed 
sensing  device,  accurate  to  at  least  four 
significant  figures. 


vact  =  8.3053  m/s 
***** 

(2)  *  *  * 

(i)  Set  the  dynamometer  to  speed  - 
control  mode.  Set  the  dynamometer 
speed  to  a  speed  value  of  approximately 
4.5  m/s  (10  mi/hr).  Tune  the 
stroboscope  or  photo  tachometer  until 
the  signal  matches  the  dynamometer 
roll  speed.  Record  the  frequency. 
Determine  the  roll  speed,  yact,  using  Eq. 
1066.235-1 ,  using  the  stroboscope  or 
photo  tachometer’s  frequency  for  f. 
***** 

*  290.  Section  1066.245  isamended  by 
revising  paragraph  (c)  introductory  text 
to  read  as  follows: 

§1066.245  Response  time  verification. 

***** 

(c)  Procedure.  Use  the  dynamometer’s 
automated  process  to  verify  response 
time.  You  may  perform  this  test  either 


d10n  =  nominal  roll  diameter,  accurate  to  the 
nearest  1.0  mm,  consistent  with 
§1066. 225(d). 

n  =  the  number  of  pulses  per  revolution  from 
the  dynamometer  roll  speed  sensor. 

2.923 1  •  0.90440  •  u 

Let  =  - j - 

at  two  different  inertia  settings 
corresponding  approximately  to  the 
minimum  and  maximum  vehicle 
weights  you  expect  to  test  or  using  base 
inertia  and  two  acceleration  rates  that 
cover  the  range  of  acceleration  rates 
experienced  during  testing  (such  as  0.5 
and  8  (mi/hr)/s).  Use  good  engineering 
judgment  to  select  road  -  load  coefficients 
representing  vehicles  of  the  appropriate 
weight.  Determine  the  dynamometer’s 
settling  response  time,  fs,  based  on  the 
point  at  which  there  are  no  measured 
results  more  than  10%  above  or  below 
the  final  equilibrium  value,  as 
illustrated  in  Figure  1  of  this  section. 
The  observed  settling  response  time 
must  be  less  than  100  milliseconds  for 
each  inertia  setting.  Figure  1  follows: 
***** 


Example: 

f=  2.9231  Hz  =  2.9231  s¥  1 
droii  =  904.40  mm  =  0.90440  m 


*  291.  Section  1066.250  isamended  by 
revising  paragraphs  (c)(1 ),  (c)(2),  and 
(c)(5)  to  read  as  follows: 

§1066.250  Base  inertia  verification. 

***** 

(c)  *  *  * 

(1)  Warm  up  the  dynamometer 
according  to  the  dynamometer 
manufacturer’s  instructions.  Set  the 
dynamometer’s  road  -  load  inertia  to  zero, 
turning  off  any  electrical  simulation  of 
road  load  and  inertiaso  that  the  base 
inertia  of  the  dynamometer  is  the  only 
inertia  present.  Motor  the  rolls  to  5  mi/ 
hr.  Apply  a  constant  force  to  accelerate 
the  roll  at  a  nominal  rate  of  1  (mi/hr)/ 
s.  Measure  the  elapsed  time  to 
accelerate  from  10  to  40  mi/hr,  noting 
the  corresponding  speed  and  time 
points  to  the  nearest  0.01  mi/hr  and  0.01 
s.  Also  determine  mean  force  over  the 
measurement  interval. 
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(2)  Starting  from  a  steady  roll  speed 
of  45  mi/hr,  apply  a  constant  force  to 
the  roll  to  decelerate  the  roll  at  a 
nominal  rate  of  1  mi/hr/s.  Measure  the 
elapsed  time  to  decelerate  from  40  to  10 
mi/hr,  noting  the  corresponding  speed 
and  time  points  to  the  nearest  0.01  mi/ 
hr  and  0.01  s.  Also  determine  mean 
force  over  the  measurement  interval. 


perfectly,  there  will  be  no  change  in 
speed  during  the  measurement  interval. 

(4)  Calculate  the  power  equivalent  of 
friction  compensation  error,  FCerr or, 
using  the  following  equation: 

FCmm=  j^{vL~vLt) 


(5)  Determine  the  base  inertia,  /bs  for 
each  measurement  interval  using  the 
following  equation: 


F 

Vfinal  ~  Vinit 

A  t 


Eq.  1066.250-1 

Where: 

F  =  mean  dynamometer  force  over  the 
measurement  interval  as  measured  by 
the  dynamometer. 

Vfmai  =  roll  surface  speed  at  the  end  of  the 
measurement  interval  to  the  nearest  0.01 
mi/hr. 

Vinit  =  rol  I  surface  speed  at  the  start  of  the 
measurement  interval  to  the  nearest  0.01 
mi/hr. 

D  f  =  elapsed  time  during  the  measurement 
interval  to  the  nearest  0.01  s. 

_  Example: 

F  =  1.500  Ibf  =  48.26  ft-lbm/s2 

Vfmai  =  40.00  mi/hr  =  58.67  ft/s 

v^it  =  10.00  mi/hr  =  14.67  ft/s 

D  t  =  30.00  s 


48.26 

b~  58.67-14.67 
30.00 

/b  =  32.90  Ibm 


*  292.  Section  1066.260  is  amended  by 
revising  paragraphs  (c)(3)  and  (4)  to  read 
as  follows: 

§1066.260  Parasitic  friction  compensation 
evaluation. 

*  *  *  *  * 

(c)*  *  * 

(3)  Set  the  dynamometer  inertia  to  the 
base  inertia  with  the  road -load 
coefficients  A,  B,  and  C  set  to  0.  Set  the 
dynamometer  to  speed -controlmode 
with  a  target  speed  of  50  mi/hr  or  a 
higher  speed  recommended  by  the 
dynamometer  manufacturer.  Once  the 
speed  stabilizes  at  the  target  speed, 
switch  the  dynamometer  from  speed - 
control  to  torque -controland  allow  the 
roll  to  coast  for  60  seconds.  Record  the 
initial  and  final  speeds  and  the 
corresponding  start  and  stop  times.  If 
friction  compensation  is  executed 


Eq.  1066.260-1 

Where: 

/  =  dynamometer  inertia  setting. 

t  =  duration  of  the  measurement  interval, 
accurate  to  at  least  0.01  s. 

Vimt  =  the  roll  speed  corresponding  to  the 
start  of  the  measurement  interval, 
accurate  to  at  least  0.05  mi/hr. 

Vfiaai  =  the  roll  speed  corresponding  to  the 
end  of  the  measurement  interval, 
accurate  to  at  least  0.05  mi/hr. 

Example: 

1=  2000  Ibm  =62.16  lbf-s2/ft 

f=  60.0  s 

viait  =  9.2  mi/ hr  =  13.5  ft/s 

Vfinai  =  10.0  mi/hr  =  14.7  ft/s 


fc  =  . 62 16 . 

error  2-60.00 

FCenor  =  ¥  1 6.5  fMbf/s  =  ¥0.031  hp 


(l3.52  -14.72) 


*  293.  Section  1066.265  is  amended  by 
revising  paragraphs  (c)and  (d)  to  read 
as  follows: 


§1066.265  Acceleration  and  deceleration 
verification. 

***** 

(c)  Verification  of  acceleration  and 
deceleration  rates.  Activate  the 
dynamometer’s  function  generator  for 
measuring  roll  revolution  frequency.  If 
the  dynamometer  has  no  such  function 
generator,  set  up  a  properly  calibrated 
external  function  generator  consistent 
with  the  verification  described  in  this 
paragraph  (c).  Use  the  function 
generator  to  determine  actual 
acceleration  and  deceleration  rates  as 
the  dynamometer  traverses  speeds 
between  10  and  40  mi/hr  at  various 
nominal  acceleration  and  deceleration 
rates.  Verify  the  dynamometer’s 
acceleration  and  deceleration  rates  as 
fol  lows: 

(1 )  Set  up  start  and  stop  frequencies 
specific  to  your  dynamometer  by 
identifying  the  roll  -revolution 
frequency,  f,  in  revolutions  per  second 
(or  Hz)  corresponding  to  10  mi/hr  and 
40  mi/hr  vehicle  speeds,  accurate  to  at 
least  four  significant  figures,  using  the 
following  equation: 


Eq.  1066.265-1 


Where: 

v=  the  target  roll  speed,  in  inches  per  second 
(corresponding  to  drive  speeds  of  10  mi/ 
hr  or  40  mi/hr). 

n  =  the  number  of  pulses  from  the 

dynamometer’s  roll  -speedsensor  per  roll 
revolution. 

c/roii  =  roll  diameter,  in  inches. 

(2)  Program  the  dynamometer  to 
accelerate  the  roll  at  a  nominal  rate  of 
1  mi/hr/s  from  10  mi/hr  to  40  mi/hr. 
Measure  the  elapsed  time  to  reach  the 
target  speed,  to  the  nearest  0.01  s. 

Repeat  this  measurement  for  a  total  of 
five  runs.  Determine  the  actual 
acceleration  rate  for  each  run,  aactj  using 
the  following  equation: 

v,  .  —  V-  ■ 

ri  — ■  final  mit 

Wact  — 


Eq.  1066.265-2 

Where: 

aact  =  acceleration  rate  (decelerations  have 
negative  values). 

Vfmai  =  the  target  value  for  the  final  roll  speed. 
Vmit  =  the  setpoint  value  for  the  initial  roll 
speed. 

t  =  time  to  accelerate  from  vinit  to  vfmai. 

Example: 

Vfmai  =  40  mi/hr 
Vmit  =  10  mi/hr 
t  =  30.003  s 


40.00-10.00 

a  ,  =  - 

30.03 

aact  =  0.999  (mi/hr)/s 

(3)  Program  the  dynamometer  to 
decelerate  the  roil  at  a  nominal  rate  of 
1  (mi/hr)/s  from  40  mi/hr  to  10  mi/hr. 
Measure  the  elapsed  time  to  reach  the 
target  speed,  to  the  nearest  0.01  s. 

Repeat  this  measurement  for  a  total  of 
five  runs.  Determine  the  actual 
acceleration  rate,  aact  using  Eq. 
1066.265-2. 

(4)  Repeat  the  steps  in  paragraphs 
(c)(2)  and  (3)  of  this  section  for 
additional  acceleration  and  deceleration 
rates  in  1  (mi/hr)/s  increments  up  to  and 
including  one  increment  above  the 
maximum  acceleration  rate  expected 
during  testing.  Average  the  five  repeat 
runs  to  calculate  a  mean  acceleration 
rate,  aact,  at  each  setting. 

(5) _Compare  each  mean  acceleration 
rate,  aact,  to  the  corresponding  nominal 
acceleration  rate,  are f,  to  determine 
values  for  acceleration  error,  aerror,  using 
the  following  equation: 


aenw=5cL^W.l00% 


a. 


ref 


Eq.  1066.265-3 

Example: 
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aact  =  0.999  (mi/hr)/s 
arer  =  1  (mi/hr)/s 


a  error 


0.999-1 
a  = - 

error  | 

¥0.100% 


•100% 


(d)  Verification  of  forces  for 
controlling  acceleration  and 
deceleration.  Program  the  dynamometer 
with  a  calculated  force  value  and 
determine  actual  acceleration  and 
deceleration  rates  as  the  dynamometer 
traverses  speeds  between  10  and  40  mi/ 
hr  at  various  nominal  acceleration  and 
deceleration  rates.  Verify  the 
dynamometer’s  ability  to  achieve  certain 
acceleration  and  deceleration  rates  with 
a  given  force  as  follows: 

(1)  Calculate  the  force  setting,  F,  using 
the  following  equation: 


F  =  h 


a 


Eq.  1066.265-4 

Where: 

k  =  the  dynamometer  manufacturer’s  stated 
base  inertia,  in  lbfs2/ft. 
a  =  nominal  acceleration  rate,  in  ft/s2. 

Example: 

lh  =  2967  lbm  =  92.217  lbf  s2/ft 
a  =  1  (mi/hr)/s=  1.4667  ft/s2 
F=  92.217  ¥  1.4667 
F  =  135.25  Ibf 

(2)  Set  the  dynamometer  to  road  -  load 
mode  and  program  it  with  a  calculated 
force  to  accelerate  the  roll  at  a  nominal 
rate  of  1  (mi/hr)/s  from  10  mi/hr  to  40 
mi/hr.  Measure  the  elapsed  time  to 
reach  the  target  speed,  to  the  nearest 
0.01  s.  Repeat  this  measu remen t  for  a 
total  of  five  runs.  Determine  the  actual 
acceleration  rate,  aact,  for  each  run  using 
Eq.  1066.265-2.  Repeat  this  step  to 
determine  measured  “negative 
acceleration55  rates  using  a  calculated 
force  to  decelerate  the  roll  at  a  nominal 
rate  of  1  (mi/hr)/s  from  40  mi/hr  to  10 
mi/hr.  Average  the  five  repeat  runs  Jo 
calculate  a  mean  acceleration  rate,  aact, 
at  each  setting. 

(3)  Repeat  the  steps  in  paragraph 
(d)(2)  of  this  section  for  additional 
acceleration  and  deceleration  rates  as 
specified  in  paragraph  (c)(4)  of  this 
section. 

(4) _Compare  each  mean  acceleration 
rate,  aact,  to  the  corresponding  nominal 
acceleration  rate,  aref,  to  determine 
values  for  acceleration  error,  aerror,  using 
Eq.  1066.265-3. 

*  *  *  *  * 

*  294.  Section  1066.270  is  amended  by 
revising  paragraphs  (c)(2),  (c)(4),  (c)(6) 
and  (d)(1)  to  read  as  follows: 


§1066.270  Unloaded  coastdown 
verification. 

*  *  *  *  * 

(c)  *  *  * 

(2)  With  the  dynamometer  in 
coastdown  mode,  set  the  dynamometer 
inertia  for  the  smal lest  vehicle  weight 
that  you  expect  to  test  and  set  A,  B,  and 
C  road  -  loadcoefficients  to  values 
typical  of  those  used  during  testing. 
Program  the  dynamometer  to  coast 
down  over  the  dynamometer 
operational  speed  range  (typically  from 
a  speed  of  80  mi/hr  through  a  minimum 
speed  at  or  below  10  mi/hr).  Perform  at 
least  one  coastdown  run  over  this  speed 
range,  collecting  data  over  each  10  mi/ 
hr  interval. 

***** 

(4)  [Determine  the  average  coastdown 
force,  F,  for  each  speed  and  inertia 
setting  for  each  of  the  coastdowns 
performed  using  the  following  equation: 

p=  /-(Vinit-Vfinal) 

t 


Eq.  1066.270-1 

Where: 

F  =  the  mean  force  measured  during  the 
coastdown  for  each  speed  interval  and 
inertia  setting,  expressed  in  lbf  s2/ftand 
rounded  to  four  significant  figures. 

I  =  the  dynamometer’s  inertia  setting,  in 
lbf-s2/ft. 

vinit  =  the  speed  at  the  start  of  the  coastdown 
interval,  expressed  in  ft/s  to  at  least  four 
significant  figures. 

Vfmai  =  the  speed  at  the  end  of  the  coastdown 
interval,  expressed  in  ft/s  to  at  least  four 
significant  figures. 

t  =  coastdown  time  for  each  speed  interval 
and  inertia  setting,  accurate  to  at  least 
0.01  s. 

Example: 

1  =  2000  Ibm  =62.16  lbf  s2/ft 
ViHit  =  25  mi/hr  =  36.66  ft/s 
Vfmai  =  15  mi/hr  =  22.0  ft/s 
t=  5.00  s 

-  62.1 6 -(36.66 -22.0) 

~  5.00 

F  =  182.2  Ibf 

***** 

(6)  Compare  the  mean  value  of  the 
coastdown  force  measured  for  each_ 
speed  interval  and  inertia  setting,  Fact,  to 
the  corresponding  Fref  to  determine 
values  for  coastdown  force  error,  Ferror, 
using  the  following  equation: 


F 


F„,  -  F 


ref 


F. 


ref 


100 


Eq.  1066.270-2 


Example: 
F^f  =  192  Ibf 
Fact  =  191  Ibf 


F 


191-192 

192 


•100 


F error  =0.5% 

(d)  *  *  * 

(1)  For  vehicles  at  or  below  20,000 
pounds  GVWR,  the  maximum  allowable 
error,  Fenoimax ,  for  all  speed  intervals 
and  inertia  settings  is  1 .0%  or  the  value 
determined  from  Eq.  1066.270-3, 
whichever  is  greater. 


F 

erronnax 


2.2  Ibf 


F 


ref 


•100 


Eq.  1066.270-3 

Example: 

Fef  =  192  Ibf 

77  2-2  lbf  inn 

= - 100 

erronnax  |  ^  J 

F 'error  max  —  1.14% 

***** 

*  295.  Section  1066.275  isamended  by 
revising  paragraph  (c)(1)  to  read  as 
follows: 

§1066.275  Daily  dynamometer  readiness 
verification. 

***** 

(c)  *  *  * 

(1)  With  the  dynamometer  in 
coastdown  mode,  set  the  dynamometer 
inertia  to  the  base  inertia  with  the  road- 
load  coefficient  A  set  to  20  Ibf  (or  a  force 
that  results  in  a  coastdown  time  of  less 
than  10  minutes)  and  coefficients  B  and 
Cset  to  0.  Program  the  dynamometer  to 
coast  down  for  one  10  mi/hr  interval 
from  55  mi/hr  down  to  45  mi/hr.  If  your 
dynamometer  is  not  capable  of 
performing  one  discrete  coastdown, 
then  coast  down  with  preset  10  mi/hr 
intervals  that  include  a  55  mi/hr  to  45 
mi/hr  interval. 

***** 


Subpart  D — Coastdown 

*  296. Section  1066.301  isamendedby 
adding  introductory  text  to  read  as 
follows: 

§1066.301  Overview  of  road-load 
determination  procedures. 

Vehicle  testing  on  a  chassis 
dynamometer  involves  simulating  the 
road  -  loadforce,  which  is  the  sum  of 
forces  acting  on  a  vehicle  from 
aerodynamic  drag,  tire  rolling 
resistance,  driveline  losses,  and  other 
effects  of  friction.  Determine 
dynamometer  settings  to  simulate  road- 
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load  force  in  two  stages.  First,  perform 
a  road  -  load  force  specification  by 
characterizing  on-roadoperation. 
Second,  perform  a  road-loadderivation 
to  determine  the  appropriate 
dynamometer  load  settings  to  simulate 
the  road -load  force  specification  from 
the  on-roadtest. 

*  *  *  *  * 

*  297.  Section  1066.305  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 

§1066.305  Procedures  for  specifying  road¬ 
load  forces  for  motor  vehicles  at  or  below 
14,000  pounds  GVWR, 

(a)  For  motor  vehicles  at  or  below 
14,000  pounds  GVWR,  develop 
representative  road  -  loadcoefficients  to 
characterize  each  vehicle  covered  by  a 
certificate  of  conformity.  Calculate  road- 
load  coefficients  by  performing 
coast  down  tests  using  the  provisions  of 
SAE  J1263  and  SAE  J2263  (incorporated 
by  reference  in  §1066.1010).  This 
protocol  establishes  a  procedure  for 
determination  of  vehicle  road  load  force 
for  speeds  between  1 1 5  and  1 5  km/hr 
(71 .5  and  9.3  mi/hr);  the  final  result  is 
a  model  of  road  -  loadforce  (as  a  function 
of  speed)  during  operation  on  a  dry, 
level  road  under  reference  conditions  of 
20  °C,  98.21  kPa,  no  wind,  no 
precipitation,  and  the  transmission  in 
neutral.  You  may  use  other  methods 
that  are  equivalent  to  SAE  J2263,  such 
as  equivalent  test  procedures  or 
analytical  modeling,  to  characterize 
road  load  using  good  engineering 
judgment.  Determine  dynamometer 
settings  to  simulate  the  road  -  load  profile 
represented  by  these  road  -  load  target 
coefficients  as  described  in  §1066.315. 
Supply  representative  road-loadforces 
for  each  vehicle  at  speeds  above  15  km/ 
hr  (9.3  mi/hr),  and  up  to  1 1 5  km/hr 
(71.5  mi/hr),  or  the  highest  speed  from 
the  range  of  applicable  duty  cycles. 

*  *  *  *  * 

*  298.  Section  1066.310  is  amended  by 
revising  the  introductory  text  and 
paragraphs  (b)(1  )(i),  (b)(2),  (b)(6), 

(b)(7)(H)  introductory  text,  (b)(7)(ii)(A), 
(b)(7)(ii)(B),  (b)(7)(ii)(D),  and  (b)(7)(ii)(E) 
to  read  as  follows: 

§1066.310  Coastd own  procedures  for 
vehicles  above  14,000  pounds  GVWR. 

This  section  describes  coastdown 
procedures  that  are  unique  to  vehicles 
above  14,000  pounds  GVWR.  These 
procedures  are  valid  for  calculating 
road  -  loadcoefficients  for  chassis  and 
post  - 1  ransm  ission  po werpack  testi  ng. 
These  procedures  are  also  valid  for 
calculating  drag  area  (CdA)  to 
demonstrate  compliance  with  Phase  1 


greenhouse  gas  emission  standards 
under  40  CFR  part  1037. 
***** 

(b)*  *  * 

(1)  *  *  * 

(1)  We  recommend  that  you  do  not 
perform  coastdown  testing  on  days  for 
which  winds  are  forecast  to  exceed  6.0 
mi/hr. 

***** 

(2)  Operate  the  vehicle  at  a  top  speed 
above  70  mi/hr,  or  at  its  maximum 
achievablespeed  if  it  cannot  reach  70 
mi/hr.  If  a  vehicle  is  equipped  with  a 
vehicle  speed  limiter  that  is  set  fora 
maximum  speed  below  70  mi/hr,  you 
must  disable  the  vehicle  speed  limiter. 
Start  the  test  at  or  above  70  mi/hr,  or  at 
the  vehicle’s  maximum  achievable 
speed  if  it  cannot  reach  70  mi/hr. 

Collect  data  through  a  minimum  speed 
at  or  below  1 5  mi/hr.  Data  analysis  for 
valid  coastdown  runs  must  include  the 
range  of  vehicle  speeds  specified  in  this 
paragraph  (b)(2). 

***** 

(6)  Ail  valid  coastdown  run  times  in 
each  direction  must  be  within  2.0 
standard  deviations  of  the  mean  of  the 
valid  coastdown  run  times  (from  the 
specified  maximum  speed  down  to  15 
mi/hr)  in  that  direction.  Eliminate  runs 
outside  this  range.  After  eliminating 
these  runs  you  must  have  at  least  eight 
valid  runs  in  each  direction.  You  may 
use  coastdown  run  times  that  do  not 
meet  these  standard  deviation 
requirements  if  we  approve  it  in 
advance.  In  your  request,  describe  why 
the  vehicle  is  not  able  to  meet  the 
specified  standard  deviation 
requirements  and  propose  an  alternative 
set  of  requirements. 

(7) *  *  * 

(ii)  Determine  drag  area,  CdA,  as 
follows  instead  of  using  the  procedure 
specified  in  Section  10  of  SAE  J1263: 

(A)  Measure  vehicle  speed  at  fixed 
intervals  over  the  coastdown  run 
(generally  at  10  Hz),  including  speeds  at 
or  above  1 5  mi/hr  and  at  or  below  the 
specified  maximum  speed.  Establish  the 
elevation  corresponding  to  each  interval 
as  described  in  SAEJ2263  if  you  need 
to  incorporate  the  effects  of  road  grade. 

(B)  Calculate  the  vehicle’s  effective 
mass,  /We,  in  kg  by  adding  56.7  kg  to  the 
measured  vehicle  mass,  M,  for  each  tire 
making  road  contact.  This  accounts  for 
the  rotational  inertia  of  the  wheels  and 
tires. 

***** 

(D)  Plot  the  data  from  all  the 
coastdown  runs  on  a  single  plot  of  F[  vs. 
Vi2  to  determine  the  slope  correlation,  D, 
based  on  the  following  equation: 


F.-M-ag 


+  D-vf 


Eq.  1066.310-2 

Where: 

M  =  the  measured  vehicle  mass,  expressed  to 
at  least  the  nearest  0.1  kg. 

ag  =  acceleration  of  Earth’s  gravity,  as 
described  in  40  CFR  1065.630. 

Dh  =  change  in  elevation  over  the 

measurement  interval,  in  m.  Assume  Dh 
=  0  if  you  are  not  correcting  for  grade. 

Ds  =  distance  the  vehicle  travels  down  the 
road  during  the  measurement  interval,  in 
m. 

Am  =  the  calcu  lated  val  ue  of  the  y  -  i  ntercept 
based  on  the  curve-fit. 


(E)  Calculate  drag  area,  CdA,  in  m2 
using  the  following  equation: 


Eq.  1066.310-3 

Where: 

r  =  air  density  at  reference  conditions  =  1.17 
kg/m3. 


AdJ 


D 


f  r  1 

f  98.21^1 

1.293  J 

V  ^act  ) 

Eq.  1066.310-4 

T  =  mean  ambient  absolute  temperature 
during  testing,  in  K. 

P=  mean  ambient  pressuring  during  the  test, 
in  kPa. 

***** 


Subpart  E — Preparing  Vehicles  and 
Running  an  Exhaust  Emission  Test 

*  299.  Section  1066.410  is  amended  by 
revising  paragraphs  (c)  and  (h) 
introductory  text  to  read  as  follows: 

§1066.410  Dynamometer  test  procedure. 

***** 

(c)  Record  the  vehicle’s  speed  trace 
based  on  the  time  and  speed  data  from 
the  dynamometer  at  the  recording 
frequencies  given  in  Table  1  of 
§1066.125.  Record  speed  to  at  least  the 
nearest  0.01  mi/hr  and  time  to  at  least 
the  nearest  0.1  s. 
***** 

(h)  Determine  equivalent  test  weight 
as  follows: 

***** 

*  300.  Section  1066.415  is  amended  by 
revising  paragraph  (e)(6)(H)  to  read  as 
follows: 
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§1066.415  Vehicle  operation. 

*  *  *  *  * 

(e)  *  *  * 

(6)*  *  * 

(ii)  For  vehicles  with  manual 
transmission,  shift  gears  in  a  way  that 
represents  reasonable  shift  patterns  for 
in-useoperation,  considering  vehicle 
speed,  engine  speed,  and  any  other 
relevant  variables.  Disengage  the  clutch 
when  the  speed  drops  below  15  mi/hr, 
when  engine  roughness  is  evident,  or 
when  good  engineering  judgment 
indicates  the  engine  is  likely  to  stall. 
Manufacturers  may  recommend  shift 
guidance  in  the  owners  manual  that 
differs  from  the  shift  schedule  used 
during  testing,  as  long  as  both  shift 
schedules  are  described  in  the 
application  for  certification;  in  this  case, 
we  may  shift  during  testing  as  described 
in  the  owners  manual. 

*  301.  Section  1066.425  isamendedby 
revising  paragraphs  (b)(1),  (2),  and  (3)  to 
read  as  follows: 

§1066.425  Performing  emission  tests. 

***** 

(b)*  *  * 

(1)  The  upper  limit  is  2.0  mi/hr  higher 
than  the  highest  point  on  the  trace 
within  1 .0  s  of  the  given  point  in  time. 

(2)  The  lower  limit  is  2.0  mi/hr  lower 
than  the  lowest  point  on  the  trace 
within  1 .0  s  of  the  given  time. 

(3)  The  same  limits  apply  for  vehicle 
operation  without  exhaust 

measu remen ts,  such  as  vehicle 
preconditioning  and  warm -up, except 
that  the  upper  and  lower  limits  for 
speed  values  are  ±4.0  mi/hr.  In  addition, 
up  to  three  occurrences  of  speed 
variations  greater  than  the  tolerance  are 


acceptable  for  vehicle  operation  in 
which  no  exhaust  emission  standards 
apply,  as  long  as  they  occur  for  less  than 
15  seconds  on  any  occasion  and  are 
clearly  documented  as  to  the  time  and 
speed  at  that  point  of  the  driving 
schedule. 

***** 

Subpart  G — Calculations 

*  302.  Section  1066.605  is  amended  by 
revising  paragraphs  (c)  introductory  text 
and  (d)  through  (g)  and  adding 
paragraph  (h)  to  read  as  follows: 

§1066.605  Mass-based  and  molar-based 
exhaust  emission  calculations. 

***** 

(c)  Perform  the  following  sequence  of 
preliminary  calculations  to  correct 
recorded  concentration  measurements 
before  calculating  mass  emissions  in 
paragraphs  (e)  and  (f)  of  this  section: 
***** 

(d)  Calculate  g/mile  emission  rates 
using  the  following  equation  unless  the 
standard- sett ingpart  specifies 
otherwise: 

jfi 

 [emission] 


Eq.  1066.605-1 

Where: 

emission]  =  emission  rate  over  the  test 
interval. 

m [emission]  =  emission  mass  over  the  test 
interval. 

D  =  the  measured  driving  distance  over  the 
test  interval. 

Example: 

mNox  =  0.3177  g 


Dhfet  —  10.19  miles 

0.3177  ,  . 

eNOx  = - =  0.03 1 2  g/mi 

10.19 

(e)  Calculate  the  emission  mass  of 
each  gaseous  pollutant  using  the 
following  equation: 

^[emission]  —  ^niix  /^[emission]  ^[emission]  ^ 


Eq.  1066.605-2 

Where: 

Remission]  =  emission  mass  over  the  test 
interval. 

Vmix  =  total  dilute  exhaust  volume  over  the 
test  interval,  corrected  to  standard 
reference  conditions,  and  corrected  for 
any  volume  removed  for  emission 
sampling  and  for  any  volume  change 
from  adding  secondary  dilution  air. 
Ptemission]  =  density  of  the  appropriate 
chemical  species  as  given  in 
§1066. 1005(f). 

Remission]  =  measured  emission  concentration 
in  the  sample,  after  dry -to-  webnd 
background  corrections, 
c  =  10¥  2  for  emission  concentrations  in  %, 
and  10¥6  for  emission  concentrations  in 
ppm. 

Example: 

\Zmix  =  170.878  m3  (from  paragraph  (f)  of  this 
section) 

rNOx  =  1913  g/m3 
xNOx  =  0.9721  ppm 
c=  10*6 

mNOx  =  170.878- 191 3-0.9721  -10  ¥  6  =  0.3177  g 

(f)  Calculation  of  the  emission  mass  of 
PM,  mPM)  is  dependent  on  how  many 
PM  filters  you  use,  as  follows: 

(1 )  Except  as  otherwise  specified  in 
this  paragraph  (f),  calculate  /r?PM  using 
the  following  equation: 


V 

mix 


V 

.  PMstd  sdastd  J 


l/^PMfil  /??PMbkgnd , 


Eq.  1066.605-3 


Where: 

mPM  =  mass  of  particulate  matter  emissions 
over  the  test  interval,  as  described  in 
§1066. 815(b)(1),  (2),  and  (3). 

Vmix  =  total  dilute  exhaust  volume  over  the 
test  interval,  corrected  to  standard 
reference  conditions,  and  corrected  for 
any  volume  removed  for  emission 
sampling  and  for  any  volume  change 
from  adding  secondary  dilution  air.  For 
partial  -flowdiiution  systems,  set  \Zm[X 
equal  to  the  total  exhaust  volume  over 


the  test  interval,  corrected  to  standard 
reference  conditions. 

VpMstd  =  total  volume  of  dilute  exhaust 
sampled  through  the  fi  Iter  over  the  test 
interval,  corrected  to  standard  reference 
conditions. 

Wdastd  =  total  volume  of  secondary  dilution 
air  sampled  through  the  filter  over  the 
test  interval,  corrected  to  standard 
reference  conditions.  For  partial  -flow 
dilution  systems,  set  \Zsdastd  equal  to  total 
dilution  air  volume  over  the  test  interval, 
corrected  to  standard  reference 
conditions. 


mPMn  =  mass  of  particulate  matter  emissions 
on  the  filter  over  the  test  interval. 

WpMbkgnd  =  mass  of  particulate  matter  on  the 
background  filter. 

Example: 

Vmx  -  170.878  m3  (from  paragraph  (g)  of  this 
section) 

VpMstd  =  0.925  m3  (from  paragraph  (g)  of  this 
section) 

Sdastd  =  0.527  m3  (from  paragraph  (g)  of  this 
section) 

mpMfu  =  0.0000045  g 

mpMbkgnd  =  0.0000014  g 
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m 


PM 


f  170.878  ^ 

v  0.925-  0.527  j 


•(0.0000045-0.0000014)  =  0.00133  g 


(2)  If  you  sample  PM  onto  a  single  samplers),  calculate  /nPM  using  the 
filter  as  described  in  §1 066.81 5(b)(4)(i)  following  equation: 
or  (b)(4)(ii)  (for  constant  volume 


( 


V 


( ^cl-PMstd  ^ct-sdastd  Llv  -v  -PMstd  ^bt-sdastd ) 

—  +  V  *  s-PMsld  Ks-sdastd  )  +  — 


0.43 


0.57 


l^PMfil  WPMbkgnd 


gnd) 


Eq.  1066.605-4 


Where: 

fl?PM  =  mass  of  particulate  matter  emissions 
over  the  entire  FTP. 

Vmix  =  total  dilute  exhaust  volume  over  the 
test  interval,  corrected  to  standard 
reference  conditions,  and  corrected  for 
any  volume  removed  for  emission 
sampling  and  for  any  volume  change 
from  adding  secondary  dilution  air. 

V [interval]-? m std  =  total  volume  of  dilute  exhaust 
sampled  through  the  filter  over  the  test 
interval  (ct  =  cold  transient,  s  = 


stabilized,  ht  =  hot  transient),  corrected 
to  standard  reference  conditions. 

V) [mtervaij-sdastd  =  total  volume  of  secondary 
dilution  air  sampled  through  the  filter 
over  the  test  interval  (ct  =  cold  transient, 
s  =  stabi  I  ized,  ht  =  hot  transient), 
corrected  to  standard  reference 
conditions. 

mpMfii  =  mass  of  particulate  matter  emissions 
on  the  filter  over  the  test  interval. 

mpMbkgnd  =  mass  °f  particulate  matter  on  the 
background  filter  over  the  test  interval. 


Example : 

Vmix  =  633.691  m3 
t^ct-PMstd  —  0.925  m3 
^ct-sdasid  =  0.527  m3 
t^s-PMstd  =  1.967  m3 

W-sdastd  =1.121  m3 
^ht-PMsM  =  1.122  m3 

V4t-sdastd  =  0.639  (Ti3 
mpMfii  =  0.0000106  g 
mpMbkgnd  =  0.0000014  g 


m, 


PM 


633.691 


(0-925-0.527)  +(l  9^7_i  ]2l}+  0-^2- 0.639) 


0.43 


0.57 


(0.0000106-0.0000014) 


h?pm  =  0.00222  g 


(3)  If  you  sample  PM  onto  a  single 
filter  as  described  in  §1066.81 5(b)(4)(ii)  equation 
(for  partial  flow  dilution  systems), 


calculate  /nPM  using  the  following 


m 


PM 


-  +  - 


s-exhstd 


-4-- 


0.57 -K, 


ht-exhstd 


0-43-n,.„i.a 

V  - V  V  - V  V  - V 

r  ct-PMstd  ¥  ct-dilstd  v  s-PMstd  y  s-diistd  v  ht-PMstd  '  lit-dilstd 


[mPMfil  WPMbkgnd  j 


Eq.  1066.605-5 


Where: 

n?PM  =  mass  of  particulate  matter  emissions 
over  the  entire  FTP. 

[intei'vaij-exhstd  =  total  engine  exhaust  volume 
over  the  test  interval  (ct  =  cold  transient, 
s  =  stabilized,  ht  =  hot  transient), 
corrected  to  standard  reference 
conditions,  and  corrected  for  any  volume 
removed  for  emission  sampl ing. 
t/fintervaij-PMstd  =  tota I  volume  of  dilute  exhaust 
sampled  through  the  filter  over  the  test 
interval  (ct  =  cold  transient,  s  = 


stabilized,  ht  =  hot  transient),  corrected 
to  standard  reference  conditions. 
V[mtervai]-diistd  =  total  volume  of  di  lution  air 
over  the  test  interval  (ct  =  cold  transient, 
s  =  stabi  I  ized,  ht  =  hot  transient), 
corrected  to  standard  reference 
conditions  and  for  any  volume  removed 
for  emission  sampling. 
mpMfii  =  mass  of  particulate  matter  emissions 
on  the  filter  over  the  test  interval. 
mpMbkgnd  =  mass  °f  particulate  matter  on  the 
background  filter  over  the  test  interval. 


Example: 

^ct-exhstd  =  5.55  m3 
t/ct-PMstd  =  0.526  m3 
^ct-dilstd  =  0.481  m3 
t^s-exhstd  =  9.53  m3 
t/s-PMstd  =  0.903  m3 
Vs-diistd  =  0.857  m3 
^ht-exhstd  =  5.54  m3 
\4t-PMstd  =  0.527  m3 
\4t-diistd  =  0.489  m3 
/7?PMfii  =  0.0000106  g 
mpMbkgnd  —  0.0000014  g 
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(  0.43-5.55 


m 


PM 


9.53 


0.57*5.54 


0.526  -  0.481  0.903  -  0.857  0.527  -  0.489 

3 


V 


(0.00001 06  -  0.0000014) 


J 


n?PM  -  0.00269  g 


(4)  if  you  sample  PM  onto  a  single  samplers),  calculate  /r?PM  using  the 
filter  as  described  in  §1066.81 5(b)(5)(i)  following  equation: 
or  (b)(5)(H)  (for  constant  volume 


m 


PM 


Vm 


(^ct-PMstd  ^ct-sdastd  )+(K,  -PM  std  ^cs-sdastd  )  ft  -PM  std  r  ht-sdastd 


^hl-sdasld  )  (^hs-PMstd  ^hs-sdastd  ) 


0.43 


0.57 


(^PMfil  ^PMbkgnd  j 


Eq.  1066.605-6 


Where: 

n?PM  =  mass  of  particulate  matter  emissions 
over  the  entire  FTP. 

Vmix  -  total  dilute  exhaust  volume  over  the 
test  interval,  corrected  to  standard 
reference  conditions,  and  corrected  for 
any  volume  removed  for  emission 
sampling  and  for  any  volume  change 
from  secondary  dilution  air. 

V[intervai]-PMrti  =  total  volume  of  dilute  exhaust 
sampled  through  the  filter  over  the  test 
interval  (ct  =  cold  transient,  cs  =  cold 


stabi I  ized,  ht  =  hot  transient,  hs  =  hot 
stabilized),  corrected  to  standard 
reference  conditions. 

V[mtervai]-Sdastd  =  total  volume  of  secondary 
dilution  air  sampled  through  the  filter 
over  the  test  interval  (ct  =  cold  transient, 
cs  =  cold  stabilized,  ht  =  hot  transient, 
hs  =  hot  stabilized),  corrected  to 
standard  reference  conditions. 
mpMfii  =  mass  of  particulate  matter  emissions 
on  the  filter  over  the  test  interval. 
m PMbkgnd  =  nrtass  of  particulate  matter  on  the 
background  filter  over  the  test  interval. 


Example: 

Vmix  =  972.121  m3 
ct-PMstd  =  0.925  m3 
t^ct-sdastd  —  0.529  m3 
^cs-PMstd  =  1 .968  m3 
Ves-sdasid  —  1.123  m3 
Vht-PMstd  =  1.122  m3 
^ht-sdastd  —  0.641  m3 
^s-PMstd  -  1.967  m3 
VWadastd  =1.121  m3 
mpMfii  =  0.0000229  g 
mpMbkgnd  =  0.0000014  g 


f 


\ 


m?M  — 


972.121 

(0.925  -  0.529)  +  (l  .968  - 1 . 123)  (l.l22-0.64l)  +  (l.967-1.12l) 
0.43  0.57 


•(0.0000229-0.0000014) 


n?PM  =  0.00401  g  (5)  If  you  sample  PM  onto  a  single  calculate  /nPM  using  the  following 

filter  as  described  in  §1066.81 5(b)(5)(ii)  equation: 

(for  partial  flow  dilution  systems), 


\m  P 


-  m. 


PMbkgnd 


gnd) 


M  p\i 


V.  r  ct-PMstd 


V 


J 


Eq.  1066.605-7 


Where: 

n?PM  =  nrtass  of  particulate  matter  emissions 
over  the  entire  FTP. 

V [interval]- exisM  =  total  engine  exhaust  volume 
over  the  test  interval  (ct  =  cold  transient, 


cs  =  cold  stabilized,  ht  =  hot  transient, 
hs  =  hot  stabilized),  corrected  to 
standard  reference  conditions,  and 
corrected  for  any  volume  removed  for 
emission  sampling. 


interval]-? m std  =  total  volume  of  dilute  exhaust 
sampled  through  the  filter  over  the  test 
interval  (ct  =  cold  transient,  cs  =  cold 
stabilized,  ht  =  hot  transient,  hs  =  hot 
stabilized),  corrected  to  standard 
reference  conditions. 
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V[inteivai]-diistd  =  total  volume  of  dilution  air 
over  the  test  interval  (ct  =  cold  transient, 
cs  =  cold  stabilized,  ht  =  hot  transient, 
hs  =  hot  stabilized),  corrected  to 
standard  reference  conditions  and  for 
any  volume  removed  for  emission 
sampling. 

n?PMfii  =  mass  of  particulate  matter  emissions 
on  the  filter  over  the  test  interval. 


m?MbkgM  =  mass  of  particulate  matter  on  the 
background  filter  over  the  test  interval. 
Example: 

Vct-exhstd  =  5.55  m3 

^ct-PMstd  —  0.526  m3 
Vct-dilstd  —  0.481  m3 

Ws-exlistd  =  9.53  m3 
^cs-PMstd  —  0.903  m3 


^cs-diistd  —  0.857  m3 
Vfrt-exlistd  —  5.54  m3 
V^ht-PMstd  =  0.527  m3 
Vfrt-dilstd  =  0.489  m3 
^hs-exiistd  —  9.54  m3 
Vte  -PMstd  =  0.902  m3 
V^hs-diistd  —  0.856  m3 
/r?PMfii  =  0.0000229  g 
fl'TpMbkgnd  =  0.0000014  g 


PM 


0.43- 


5.55  +  9.53 


0.526  -  0.48 1  +  0.903  -  0.857 


+  0.57- 


5.54  +  9.54 


0.527  -  0.489  +  0.902  -  0.856 


(0.0000229  -  0.0000014) 


v 


J 


h?pm  =  0.00266  g 

(g)  This  paragraph  (g)  describes  how 
to  correct  flow  and  flow  rates  to 
standard  reference  conditions  and 


provides  an  example  for  determining 
\/mix  based  on  CVS  total  flow  and  the 
removal  of  sample  flow  from  the  dilute 
exhaust  gas.  You  may  use 
predetermined  nominal  values  for 


removed  sample  volumes,  except  for 
flows  used  for  batch  sampling. 

(1)  Correct  flow  and  flow  rates  to 
standard  reference  conditions  as  needed 
using  the  following  equation: 


v. 


K 


[flow]  act 


T^in  ^std 


[flow]  sid 


Aid  ■  7n 

Eq.  1066.605-8 


Where: 

V[fiow]std  -  total  flow  volume  at  the  flow 
meter,  corrected  to  standard  reference 
conditions. 

V[fiow]act  =  total  flow  volume  at  the  flow  meter 
at  test  conditions. 

pm  =  absolute  static  pressure  at  the  flow 
meter  inlet,  measured  directly  or 


calculated  as  the  sum  of  atmospheric 
pressure  plus  a  differential  pressure 
referenced  to  atmospheric  pressure. 
T3tt i  =  standard  temperature. 
pstd  =  standard  pressure. 

T =  temperature  of  the  dilute  exhaust 
sample  at  the  flow  meter  inlet. 

Example: 


VpMact  =1.071  m3 
pm  =  101.7  kPa 
7std  =  293.15  K 
Pstd  =  101 .325  kPa 
Tin  =  340.5  K 


v. 


PMstd 


1.071  >101.7  >293.15 
101.325-340.5 


0.925  m3 


(2)  The  following  example  provides  a 
determination  of  VmiX  based  on  CVS 
total  flow  and  the  removal  of  sample 
flow  from  one  dilute  exhaust  gas 
analyzer  and  one  PM  sampling  system 


Where: 

Vcvsstd  =  total  dilute  exhaust  volume  over  the 
test  interval  at  the  flow  meter,  corrected 
to  standard  reference  conditions. 

Vgasstd  =  total  volume  of  sample  flow  through 
the  gaseous  emission  bench  over  the  test 
interval,  corrected  to  standard  reference 
conditions. 

VpMstd  =  total  volume  of  dilute  exhaust 
sampled  through  the  filter  over  the  test 


that  is  utilizing  secondary  dilution.  Note 
that  your  \/miX  determination  may  vary 
from  Eq.  1066.605-7  based  on  the 
number  of  flows  that  are  removed  from 
your  dilute  exhaust  gas  and  whether 

V  —  V  +V  +F  -V 

v  mix  v  CVSstd  gasstd  Y  PMstd  v  sdastd 

Eq.  1066.605-9 

interval,  corrected  to  standard  reference 
conditions. 

Vsdastd  =  total  volume  of  secondary  dilution 
air  flow  sampled  through  the  filter  over 
the  test  interval,  corrected  to  standard 
reference  conditions. 

Example: 

Using  Eq.  1066.605-8: 


your  PM  sampling  system  is  using 
secondary  dilution.  For  this  example, 
Vmix  is  governed  by  the  following 
equation: 


Vcvsstd  =  170.451  m3,  where  Vcvsact  = 
170.721  m3,  p^  =  101.7  kPa,  and  Tm  = 
294.7  K 

Using  Eq.  1066.605-8: 

Vgasstd  =  0.028  m3,  where  Vgasact  =  0.033  m3, 
pm  =  101.7  kPa,  and  7+  =  340.5  K 
Using  Eq.  1066.605-8: 

VpMstd  =  0.925  m3,  where  VWact  =  1-071  m3, 
Pin  =  101.7  kPa,  and  Tm  =  340.5  K 
Using  Eq.  1066.605-8: 
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VsdasM  =  0.527  m3,  where  Vsdaact  =  0.531  m3, 
Pin  =  101.7  kPa,  and  Tia  =  296.3  K 
Vmix  =  170.451  +  0.028  +  0.925  ¥  0.527  = 
170.878  m3 

(h)  Calculate  total  flow  volume  over  a 
test  interval,  V^w],  tor  a  CVS  or  exhaust 
gas  sampler  as  follows: 

(1 )  Varying  versus  constant  flow  rates . 
The  calculation  methods  depend  on 
differentiating  varying  and  constant 
flow,  as  follows: 

(i)  We  consider  the  following  to  be 
examples  of  varying  flows  that  require 


Where: 


Example: 

N  =  505 

Qcvsi  =  0.276  m3/s 
Qcvs2  =  0.294  m3/s 

/record  —  1  HZ 

Using  Eq.  1066.605-11, 

Df  =  1/1  =  1  s 

Vcvs  =  (0.276  +  0.294  +  ...  +  Qcvssos  )'1 
Vcvs  =  170.721  m3 

(ii)  Constant  flow  rate.  If  you 
continuously  sample  from  a  constant 
exhaust  flow  rate,  use  the  same 
calculation  described  in  paragraph 


a  Example: 

Qcvs  =  0.338  m3/s 
Df  =  505  s 
Vcvs  =  0.338-505 
Vcvs  =  170.69  m3 


a  continuous  multiplication  of 
concentration  times  flow  rate:  raw 
exhaust,  exhaust  diluted  with  a  constant 
flow  rate  of  dilution  air,  and  CVS 
dilution  with  a  CVS  flow  meter  that 
does  not  have  an  upstream  heat 
exchanger  or  electronic  flow  control. 

(ii)  We  consider  the  following  to  be 
examples  of  constant  exhaust  flows: 

CVS  diluted  exhaust  with  a  CVS  flow 
meter  that  has  an  upstream  heat 


V»1  =  Y.Q,  -A> 

i=i 

Eq.  1066.605-10 


At  1  //record 

Eq.  1066.605-11 

(h)(2)(i)  of  this  section  or  calculate  the 
mean  flow  recorded  over  the  test 
interval  and  treat  the  mean  as  a  batch 
sample,  as  described  in  paragraph 
(h)(3)(H)  of  this  section. 

(3)  Batch  sampling.  For  batch 
sampling,  calculate  total  flow  by 
integrating  a  varying  flow  rate  or  by 
determining  the  mean  of  a  constant  flow 
rate,  as  follows: 

(i)  Varying  flow  rate .  If  you 
proportionally  collect  a  batch  sample 
from  a  varying  exhaust  flow  rate, 

*Wv,=5-a? 

Eq.  1066.605-12 


*  303.  Section  1066.615  is  amended  by 
revising  paragraph  (a)(1 )  to  read  as 
fol  lows: 

§1066.615  NOx  Intake-air  humidity 
correction. 


1 000  -  Mmo  ■  Pi  •  RII 

M,,  '  (Amnos  -  Pi  '  RH ) 


exchanger,  an  electronic  flow  control,  or 
both. 

(2)  Continuous  sampling.  For 
continuous  sampling,  you  must 
frequently  record  a  continuously 
updated  flow  signal.  This  recording 
requirement  applies  for  both  varying 
and  constant  flow  rates. 

(i)  Varying  flow  rate.  If  you 
continuously  sample  from  a  varying 
exhaust  flow  rate,  calculate  \Z[fiOW]  using 
the  following  equation: 


integrate  the  flow  rate  over  the  test 
interval  to  determine  the  total  flow  from 
which  you  extracted  the  proportional 
sample,  as  described  in  paragraph 
(h)(2)(i)  of  this  section. 

(ii)  Constant  flow  rate.  If  you  batch 
sample  from  a  constant  exhaust  flow 
rate,  extract  a  sample  at  a  proportional 
or  constant  flow  rate  and  calculate 
V[fiow]  from  the  flow  from  which  you 
extract  the  sample  by  multiplying  the 
mean  flow  rate  by  the  time  of  the  test 
interval  using  the  following  equation: 


(a)  *  *  * 

(1)  Calculate  a  humidity  correction 
using  a  time- weightedmean  value  for 
ambient  humidity  over  the  test  interval. 
Calculate  absolute  ambient  humidity,  H, 
using  the  following  equation: 


Eq.  1066.615-1 
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Where: 

Mmo  =  molar  mass  of  hbO. 
pd  =  saturated  vapor  pressure  at  the  ambient 
dry  bulb  temperature. 


RH  =  relative  humidity  of  ambient  air 
Mah  =  molar  mass  of  air. 

Patmos  =  atmospheric  pressure. 
Example: 


Mmo  =  18.01528  g/mol 
Pd  =  2.93  kPa 
RH  =  37.5%  =  0.375 
M&u  =  28.96559  g/mol 
Patmos  —  96.7 1  kPa 


1000  18.01 528 -2.93  0.375 
28.96559  •  (96.71  -  2.93  •  0.375) 


7. 14741  g  H20  vapor/kg  dry  air 


*  304.  Section  1066.625  is  amended  by 
revising  the  introductory  text  and 
paragraphs  (a)(1),  (b)  introductory  text, 
(b)(1),  (b)(2)(i),  (b)(2)(iv)(A)  and  (D), 

(b) (2)(v),  (vi),  and  (vii),  (b)(2)(xiii),  and 

(c) (1)(i),  (ii),  and  (iii)  to  read  as  follows: 


§1 066.625  Flow  meter  calibration 
calculations. 

This  section  describes  the 
calculations  for  calibrating  various  flow 
meters  based  on  mass  flow  rates. 
Calibrate  your  flow  meter  according  to 
40  CFR  1065.640  instead  if  you 


calculateemissions  based  on  molar  flow 
rates. 

(a)  *  *  * 

(1)  Calculate  PDP  volume  pumped  per 
revolution,  VreV;  for  each  restrictor 
position  from  the  mean  values 
determined  in  §1066.140: 


-yr  _  ^ref  *  ^in  *  A*std 
¥  rey  —  — 

J  nPDP  *  Pi n  *  1  std 

Eq.  1066.625-1 


Where: 

vref  =  mean  flow  rate  of  the  reference  flow 
_  meter. 

Tin  =  mean  temperature  at  the  PDP  inlet. 
pstd  =  standard  pressure  =  101.325  kPa. 
fnPDP  =  mean  PDP  speed. 


Pin  =  mean  static  absolute  pressure  at  the  PDP 
inlet. 

Tstd  =  standard  temperature  =  293.15  K. 
a  Example: 

Vief  =  0.1651  m3/s 
Tm  =  299.5  K 


pstd  =  101 .325  kPa 

fn pdp  =  1205.1  r/min  =  20.085  r/s 

Pin  =  98.290  kPa 

7std  =  293.15  K 


0.1651  -299.5  -101.3 
20.085 -98.290 -293.15 


\/rev  =  0.00866  m3/r 
*  *  *  *  * 

(b)  SSV  calibration .  The  equations 
governing  SSV  flow  assume  one¬ 
dimensional  isentropic  inviscid  flow  of 
an  ideal  gas.  Paragraph  (b)(2)(iv)  of  this 
section  describes  other  assumptions  that 
may  apply.  If  good  engineering 
judgment  dictates  that  you  account  for 
gas  compressibility,  you  may  either  use 
an  appropriate  equation  of  state  to 


determine  values  of  Z  as  a  function  of 
measured  pressure  and  temperature,  or 
you  may  develop  your  own  calibration 
equations  based  on  good  engineering 
judgment.  Note  that  the  equation  for  the 
flow  coefficient,  Cf,  is  based  on  the  ideal 
gas  assumption  that  the  isentropic 
exponent,  g,  is  equal  to  the  ratio  of 
specific  heats,  Cp/Cv  If  good  engineering 
judgment  dictates  using  a  real  gas 
isentropic  exponent,  you  may  either  use 


an  appropriate  equation  of  state  to 
determine  values  of  gas  a  function  of 
measured  pressure  and  temperature,  or 
you  may  develop  your  own  calibration 
equations  based  on  good  engineering 
judgment. 

(1)  Calculate  volume  flow  ratgat 
standard  reference  conditions,  vstd,  as 
follows 


V«=CA-Ct 


A-R-Pm'Ts 


std 


Pstd' 


y[Z  •  Mmjx 


■R-Tm 


Eq.  1066.625-3 


Where: 

Cd  =  discharge  coefficient,  as  determined  in 
paragraph  (b)(2)(i)  of  this  section. 

Cf  =  flow  coefficient,  as  determined  in 
paragraph  (b)(2)(ii)  of  this  section. 

At  =  cross- sect ionalarea  at  the  venturi  throat. 


R  =  molar  gas  constant. 

Pin  =  static  absolute  pressure  at  the  venturi 
inlet. 

Tstd  =  standard  temperature. 
pstd  =  standard  pressure. 

Z  =  compressibility  factor. 

Mmix  =  molar  mass  of  gas  mixture. 


Tin  =  absolute  temperature  at  the  venturi 
inlet. 

(2)  *  *  * 

(i)  Using  the  data  collected  in 
§1066.140,  calculate  Cd  for  each  flow 
rate  using  the  following  equation: 
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r  ,•  A,d •  Vz  •  Mm, -R-Tm 

d  ref  / 1  AT)  r\' 

cf-A-R-pm-T^ 

Eq.  1066.625-4 


Vhere: 

W  =  measured  volume  flow  rate  from  the 
reference  flow  meter. 

*  *  *  * 

(iv)  *  *  * 


(A)  For  raw  exhaust,  diluted  exhaust, 
and  dilution  air,  you  may  assume  that 
the  gas  mixture  behaves  as  an  ideal  gas 
(Z  =  1). 

*  *  *  *  * 


^mix  -  ^air  '  0  XH20  )  +  ^H20  *  XH20 


Eq.  1066.625-7 


(D)  For  diluted  exhaust  and  dilution 
air,  you  may  assume  the  molar  mass  of 
the  mixture,  A/fmix,  is  a  function  only  of 
the  amount  of  water  in  the  dilution  air 
or  calibration  air,  as  follows: 


Where: 

Mair  =  molar  mass  of  dry  air.xH2o  =  amount 
of  H20  in  the  dilution  air  or  calibration 
air,  determined  as  described  in  40  CFR 
1065.645. 

Afeo  =  molar  mass  of  water. 

Example: 

A/fair  =  28.96559  g/mol 
xH2o  =  0.0169  mol/mol 
Mmo  =  18.01528  g/mol 


Mmix  =  28.96559  ■  (1  ¥  0.0169)  +  18.01528 
■0.0169  Mmix  =  28.7805  g/mol 
***** 

(v)  The  following  example  illustrates 
the  use  of  the  governing  equations  to 
calculate  Cd  of  an  SSV  flow  meter  at  one 
inference  flow  meter  value: 

VKf  =  2.395  m3/s 
Z=  1 

/Wmix  =  28.7805  g/mol  =  0.0287805  kg/ 
mol 


R  =  8.314472  J/(mol-K)  =  8.314472 
(m2-kg)/(s2-mol-K) 

Tin  =298.15  K 
At  =  0.01824  m2 

Pin  =  99.1 32  kPa  =  991 32  Pa  =  991 32  kg/ 
(m-s2) 

g  =  1 .399 
b  =  0.8 

Dp  =  7.653  kPa 


2.312 

99.132 


0.922 


Q  = 


2-1.399-(0.922w-l)  2 

(l.399-l)-(0.84  -  0.922^) 


Cf  =  0.472 

_2  395  101325-Vl-0.0287805-8.314472-298.15 
d_  '  ’  0.472-0.01824-8.314472-99132-293.15 


Cd  =  0.985 

(vi)  Calculate  the  Reynolds  number, 
Re#,  for  each  reference  flow  rate  at 
standard  conditions,  VrefStd,  using  the 
throat  diameter  of  the  venturi,  du  and 


the  air  density  at  standard  conditions, 
rstd.  Because  the  dynamic  viscosity,  m,  is 
needed  to  compute  Re#  you  may  use 
your  own  fluid  viscosity  model  to 
determ inem for  your  calibration  gas 
(usually  air),  using  good  engineering 


judgment.  Alternatively,  you  may  use 
the  Sutherland  three -coefficient 
viscosity  model  to  approximatem,  as 
shown  in  the  following  sample 
calculation  for  Re#: 


Re 1 


 4  •  Atd  ‘  K 


refstd 


n  ■  dx-  ju 


Eq.  1066.625-8 
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Where,  using  the  Sutherland  three- 
coefficient  viscosity  model: 


f  rp  \ 

'in 

3 

2 

n+s) 

vT  j 

4- 

Eq.  1066.625-9 


Where:  T0  =  Sutherland  reference  temperature, 

nrb  =  Sutherland  reference  viscosity.  S  =  Sutherland  constant. 


Table  3  of  §1066.625— Sutherland  Three- Coefficient  Viscosity  Model  Parameters 


Gas1 

P 

S 

Temperature  range 
within  ±2%  error2 

Pressure  limit2 

kg/(m-s) 

K 

K 

kPa 

K 

Air  . 

1.716-10*5  . 

273  . 

111  . 

170  to  1900  . 

<1800. 

co2 . 

1.370-10*5  . 

273  . 

222  . 

190  to  1700  . 

<3600. 

h2o . 

1.12-10*5  . 

350  . 

1064  . 

360  to  1500  . 

<10000. 

o2  . 

1.919-10¥5  . 

273  . 

139  . 

190  to  2000  . 

<2500. 

N2 . 

1.663-10* 5  . 

273  . 

107  . 

100  to  1500  . 

<1600. 

1  Use  tabulated  parameters  only  for  the  pure  gases,  as  listed.  Do  not  combine  parameters  in  calculations  to  calculate  viscosities  of  gas  mix¬ 
tures. 

2  The  model  results  are  valid  only  for  ambient  conditions  in  the  specified  ranges. 


Example:  S  =  1 1 1  K 

mo  =  1.716-10*5  kg/(m-s) 

To  =  273  K 


1.71640“ 


-5  . 

f  298.153 

2 

l  273  J 

V 

273  +  111 
298.15  +  111 


\ju  =  1 .838*  10”5  kg/(m-s) 

J 


Ti„  =  298.15  K 

cf,  =  152.4  mm  =  0.1524  m 


rstd  =  1.1509  kg/m3 


Re# 


44.1964-2.395 
3. 14159 -0.1524  4. 838  4(T5 


Re*  =  1.3027-106 


(vii)  Calculate  r  using  the  following 
equation: 


Pstd  ” 


Atd  ■ 


R-Z 


std 


Eq.  1066.62540 


Example: 


101325-0.0287805 

8.314472-293.15 
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rstd  =  1.1964  kg/m 3 
*  *  *  *  * 

(xiii)  Once  you  have  an  equation  that 
meets  the  specified  statistical  criterion, 


you  may  use  the  equation  only  for  the 
corresponding  range  of  Re*. 
***** 

(c)*  *  * 


(-!)*** 

(i)  Calculate  an  individual  Kv  for  each 
calibration  set  point  for  each  restrictor 
position  using  the  following  equation; 


Eq.  1066.625-12 


Where: 

Vrefsid  =  mean  flow  rate  from  the  reference 
flow  meter,  corrected  to  standard 
_  reference  conditions. 

L n=  mean  temperature  at  the  venturi  inlet. 
Pm=  mean  static  absolute  pressure  at  the 
venturi  inlet. 

(ii)  Calculate  the  mean  and  standard 
deviation  of  all  the  Kv  values  (see  40  CFR 


Where: 

Dpcfv  =  differential  static  pressure;  venturi 
inlet  minus  venturi  outlet. 

Pin  =  mean  static  absolute  pressure  at  the 
venturi  inlet. 

***** 

*  305.  Section  1066.630  is  revised  to 
read  as  follows; 


1065.602).  Verify  choked  flow  by  plotting  Kv 
as  a  function  of  pm.  Kv  will  have  a  relatively 
constant  value  for  choked  flow;  as  vacuum 
pressure  increases,  the  venturi  will  become 
unchoked  and  Kv  will  decrease.  Paragraphs 
(c)(1)(iii)  through  (viii)  of  thissection 
describe  how  to  verify  your  range  of  choked 
flow. 

..  _  |  APcfv 

Pm 

Eq.  1066.625-13 


§1066.630  PDP,  SSV,  and  CFV  flow  rate 
calculations. 

Thissection  describes  the  equations 
for  calculating  flow  rates  from  various 
flow  meters.  After  you  calibrate  a  flow 
meter  according  to  §1066.625,  use  the 
calculations  described  in  thissection  to 
calculate  flow  during  an  emission  test. 
Calculate  flow  according  to  40  CFR 


(iii)  If  the  standard  deviation  of  all  the 
Kv  values  is  less  than  or  equal  to  0.3% 
of  the  mean  Kv,  use  the  mean  Kv  in  Eq. 
1066.630-7,  and  use  the  CFV  only  up  to 
the  highest  venturi  pressure  ratio,  r, 
measured  during  calibration  using  the 
following  equation; 


1065.642  instead  if  you  calculate 
emissions  based  on  molar  flow  rates. 

(a)  PDP.  (1 )  Based  on  the  speed  at 
which  you  operate  the  PDP  for  a  test 
interval,  select  the  corresponding  slope, 
ai,  and  intercept,  a0,  as  determined  in 
§1066.625(a),  to  calculate  PDP  flow 
rate,  v,  as  follows; 


v  =  fn 


nPDP 


Frev  '  Ttd  '  P„ 

T  ‘  Psid 


Eq.  1066.630-1 


Where: 

fn pdp  =  pump  speed. 


\4eV  =  PDP  volume  pumped  per  revolution, 
as  determined  in  paragraph  (a)(2)  of  this 
section. 

Tstd  =  standard  temperature  =  293.15  K. 
pm  =  static  absolute  pressure  at  the  PDP  inlet. 


Tm  =  absolute  temperature  at  the  PDP  inlet. 
Psm  =  standard  pressure  =  101.325  kPa. 

(2)  Calculate  Viev  using  the  following 
equation: 


/nPDP  V  Amt 


+  an 


Eq.  1066.630-2 


Pout  =  static  absolute  pressure  at  the  PDP 
outlet. 

Example : 


a\  =  0.8405  m  3/s 
fnPDP  =  12.58  r/s 
Pout  =  99.950  kPa 


Pin  =  98.575  kPa 
a0  =  0.056  m  3/r 
Tm  =  323.5  K 
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F 


0.8405  99.950  ”98.575 


12.58 


99.950 


+  0.056 


Viev  =  0.063  m3/r 


V  =  12.58* 


0.06383-293.15*98.575 

323.5-101.3 


(b)  SSV.  Calculate  SSV  flow  rate,  v,  as 
v=  0.7079  m3/s  follows: 


j 7 —  Q  ,Q _ A{  ■  R  '  pm  •  Tsid 

Pstd  *  *  Mmix  *  R  *  T[n 

Eq.  1066.630-3 


Where: 

Cd  =  discharge  coefficient,  as  determined 
based  on  the  Cd  versus  Re#  equation  in 
§  1 066.625(b)(2)(vi  i  i ). 

Cr  =  flow  coefficient,  as  determined  in 
§1066.625(b)(2)(ii). 

/\t  =  venturi  throat  cross -sectional area. 

R  =  molar  gas  constant. 

Pin  =  static  absolute  pressure  at  the  venturi 
inlet. 


Tstd  =  standard  temperature. 

Pstd  =  standard  pressure. 

Z  =  compressibility  factor. 

Mmix  =  molar  mass  of  gas  mixture. 

Tia  =  absolute  temperature  at  the  venturi 
inlet. 

Example: 

Cd  =  0.890 
Cf=  0.472 
/At  =  0.01824  m2 


R  =  8.314472  J/(mol-K)  =  8.314472  (m2-kg)/ 
(s2mol-K) 
pm  =  98.496  kPa 
7std  =  293.15  K 
Pstd  =  101 .325  kPa 
Z=  1 

MmiX  =  28.7789  g/mol  =  0.0287789  kg/ mo  I 
=  296.85  K 


V  =  0.89-0.472- 


0.0 1 824  •  8.3 1 4472  ■  98.496  •  293 . 1 5 
101.325-  Vl  •  0.0287805  •  8.3 14472  •  296.85 


V=  2.155  m3/s 

(c)  CFV.  If  you  use  multiple  venturis 
and  you  calibrated  each  venturi 
independently  to  determine  a  separate 
calibration  coefficient,  KV;  for  each 
venturi,  calculate  the  individual  volume 


Where: 

Kv  =  flow  meter  calibration  coefficient. 
=  temperature  at  the  venturi  inlet. 


V=  0.39748  m3/s 
(2)  [Reserved] 


flow  rates  through  each  venturi  and  sum 
all  their  flow  rates  to  determine  CFV 
flow  rate,  V.  If  you  use  multiple  venturis 
and  you  calibrated  venturis  in 
combination,  calculate  V  using  the  Kv 

Y  —  ’  -Pin 

Eq.  1066.630-4 

Pin  =  absolute  static  pressure  at  the  venturi 
inlet. 

Example: 

r>_  0.074954 -99.654 
V353.15 

*  306.  Section  1066.635  is  amended  by 
revising  paragraphs  (a)  and  (c) 
introductory  text  to  read  as  follows: 


that  was  determined  for  that 
combination  of  Venturis. 

(1)  To  calculate  V  through  one  venturi 
or  a  combination  of  venturis,  use  the 
mean  Kv  you  determined  in  . 
§1066.625(c)  and  calculate  V as  follows: 


Kv  =  0.074954  m3-K°.5/(kPa.s) 
pm  =  99.654  kPa 
Tin  =  353.15  K 


§1066,635  NMOG  determination, 

***** 
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(a)  Determine  NMOG  by 
independently  measuring  alcohols  and 
carbonyls  as  described  in  40  CFR 
1065.805  and  1065.845.  Use  good 
engineering  judgment  to  determine 


which  alcohols  and  carbonyls  you  need 
to  measure.  This  would  typically 
require  you  to  measure  all  alcohols  and 
carbonyls  that  you  expect  to  contribute 
1%or  more  of  total  NMOG.  Calculate 


the  mass  of  NMOG  in  the  exhaust, 
/7?nmog,  with  the  following  equation, 
using  density  values  specified  in 
§1066.1 005(f): 


111 


mNMOG  “  mNMHC 


OHCi 


RFr 


N 

+  y  mn 


'=1  P OHCi 


OHCi[THC~FlD]  '  /  .'"OHCi 
/=! 


Eq.  1066.635-1 


Where: 

mN mhc  =  the  mass  of  NMHC  and  all 
oxygenated  hydrocarbon  (OHC)  in  the 
exhaust,  as  determined  using  Eq. 
1066.605-2.  Calculate  NMHC  mass  based 

on  r nmhc. 

r nmhc  -  the  effective  Ci  -equivalentdensity  of 
NMHC  as  specified  in  §1066.1 005(f). 
fl?oHci  =  the  mass  of  oxygenated  species  /  in 
the  exhaust  calculated  using  Eq.  1066.605- 
2. 

rocHi  =  the  Ci -equivalentdensity  of 
oxygenated  species  /. 

RF0Hci[THc-FiD]  =  the  response  factor  of  a 
THC-FIDto  oxygenated  species  i  relative  to 
propane  on  a  Ci  -equ  ivalentbasis  as 
determined  in  40  CFR  1065.845. 

*  *  *  *  * 

(c)  For  gasoline  containing  less  than 
25%  ethanol  by  volume,  you  may 
calculate  NMOG  from  measured  NMHC 
emissions  as  follows: 
***** 

*  307.  Section  1066.695  is  amended  by 
revising  paragraph  (f)  to  read  as  follows: 

§1066.695  Data  requirements. 

*  *  *  *  * 

(f)  Vehicle  information  as  applicable, 
including  identification  number,  model 
year,  applicable  emission  standards 
(including  bin  standards  or  family 
emission  limits,  as  applicable),  vehicle 
model,  vehicle  class,  test  group, 
durability  group,  engine  family, 
evaporative/ refueling  emission  family, 
basic  engine  description  (including 
displacement,  number  of  cylinders, 
turbocharger/supercharger  used,  and 
catalyst  type),  fuel  system  (type  of  fuel 
injection  and  fuel  tank  capacity  and 
location),  engine  code,  GVWR, 
applicable  test  weight,  inertia  weight 
class,  actual  curb  weight  at  zero  miles, 
actual  road  load  at  50  mi/hr, 
transmission  class  and  configuration, 
axle  ratio,  odometer  reading,  idle  rpm, 
and  measured  drive  wheel  tire  pressure. 
*  *  *  *  * 

Subpart  H — Cold  Temperature  Test 
Procedures 

*  308.  Section  1066.710  is  amended  by 
revising  paragraphs  (a)(5)  and  (d)(3) 
introductory  text  to  read  as  follows: 


§1066.710  Cold  temperature  testing 
procedures  for  measuring  CO  and  NMHC 
emissions  and  determining  fuel  economy. 

***** 

(a) *  *  * 

(5)  Adjust  the  dynamometer  to 
simulate  vehicle  operation  on  the  road 
at  ¥  7  °C  as  described  in  §1 066.305(b). 
***** 

(d)  *  *  * 

(3)  You  may  start  the  preconditioning 
drive  once  the  fuel  in  the  fuel  tank 
reaches  (¥12.6  to  ¥1.4)°C. 

Precondition  the  vehicle  as  follows: 
***** 

Subpart  I — Exhaust  Emission  Test 
Procedures  for  Motor  Vehicles 

*  309. Section  1066.801  isamendedby 
revising  paragraphs  (c)(2)  and  (3)  to  read 
as  follows: 

§1066.801  Applicability  and  general 
provisions. 

***** 

(c)  *  *  * 

(2)  The  Supplemental  Federal  Test 
Procedure  (SFTP)  measures  the 
emission  effects  from  aggressive  driving 
and  operation  with  the  vehicle’s  air 
conditioner.  The  SFTP  is  based  on  a 
composite  of  three  different  test 
elements.  In  addition  to  the  FTP, 
vehicles  generally  operate  over  the 
US06  and  SC03  driving  schedules  as 
specified  in  paragraphs  (g)  and  (h)  of 
Appendix  1  of  40  CFR  part  86, 
respectively.  In  the  case  of  heavy-duty 
vehicles  above  10,000  pounds  GVWR 
and  at  or  below  14,000  pounds  GVWR, 
SFTP  testing  involves  additional  driving 
over  the  Hot  LA-92  driving  schedule  as 
specified  in  paragraph  (c)  of  40  CFR  part 
86,  Appendix  1,  instead  of  the  US06 
driving  schedule.  Note  that  the  US06 
driving  schedule  represents  about  8.0 
miles  of  relatively  aggressive  driving; 
the  SC03  driving  schedule  represents 
about  3.6  miles  of  urban  driving  with 
the  air  conditioner  operating;  and  the 
hot  portion  of  the  LA-92  driving 
schedule  represents  about  9.8  miles  of 
relatively  aggressive  driving  for 
commercial  trucks.  See  §1066.830. 


(3)  The  Highway  Fuel  Economy  Test 
(HFET)  is  specified  in  Appendix  I  of  40 
CFR  part  600.  Note  that  the  HFET 
represents  about  10.2  miles  of  rural  and 
freeway  driving  with  an  average  speed 
of  48.6  mi/hr  and  a  maximum  speed  of 
60.0  mi/hr.  See  §1066.840. 
***** 

*  310.  Section  1066.805  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1066.805  Road-load  power,  test  weight, 
and  inertia  weight  class  determination. 

***** 

(c)  For  FTP,  SFTP,  New  York  City 
Cycle,  HFET,  and  LA-92  testing, 
determine  road  -  load  forces  for  each  test 
vehicle  at  speeds  between  9.3  and  71 .5 
miles  per  hour.  The  road -load  force 
must  represent  vehicle  operation  on  a 
smooth,  level  road  with  no  wind  or 
calm  winds,  no  precipitation,  an 
ambient  temperature  of  approximately 
20  °C,  and  atmospheric  pressure  of 
98.21  kPa.  You  may  extrapolate  road- 
load  force  for  speeds  below  9.3  mi /hr. 

*  311.  Section  1066.815  is  amended  by 
revising  paragraphs  (b)  introductory  text 
and  (b)(4)  and  (5)  to  read  as  follows: 

§1066.815  Exhaust  emission  test 
procedures  for  FTP  testing. 

***** 

(b)  PM  sampling  options.  Collect  PM 
using  any  of  the  procedures  specified  in 
paragraphs  (b)(1 )  through  (5)  of  this 
section  and  use  the  corresponding 
equation  in  §1066.820  to  calculate  FTP 
composite  emissions.  Testing  must  meet 
the  requirements  related  to  filter  face 
velocity  as  described  in 
§1066.1 10(b)(2)(iii)(C),  except  as 
specified  in  paragraphs  (b)(4)  and  (5)  of 
this  section.  For  procedures  involving 
flow  weighting,  set  the  filter  face 
velocity  to  a  weighting  target  of  1 .0  to 
meet  the  requirements  of 
§1066.1 10(b)(2)(iii)(C).  Allow  filter  face 
velocity  to  decrease  as  a  percentage  of 
the  weighting  factor  if  the  weighting 
factor  is  less  than  1 .0  and  do  not  change 
the  nominal  CVS  flowrates  or  secondary 
dilution  ratios  between  FTP  or  UDDS 
test  intervals.  Use  the  appropriate 
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equations  in  §1066.610  to  show  that 
you  meet  the  dilution  factor 
req  u  i  remen  ts  of  § 1 066 . 1 1 0( b )(2 )( i  i  i  )(B ). 
if  you  collect  PM  using  the  procedures 
specified  in  paragraph  (b)(4)  or  (5)  of 
this  section,  the  residence  time 
requirements  in  40  CFR  1065.140(e)(3) 
apply,  except  that  you  may  exceed  an 
overall  residence  time  of  5.5  s  for 
sample  flow  rates  below  the  highest 
expected  sample  flow  rate. 
***** 

(4)  You  may  collect  PM  on  a  single 
filter  over  the  cold-startUDDS  and  the 
first  505  seconds  of  the  hot-startUDDS 
using  one  of  the  following  methods: 

(i)  Adjust  your  sampling  system  flow 
rate  over  the  filter  to  weight  the  filter 
face  velocity  over  the  three  intervals  of 
the  FTP  based  on  weighting  targets  of 
0.43  for  bag  1 ,  1 .0  for  bag  2,  and  0.57 
for  bag  3. 

(ii)  Maintain  a  constant  sampling 
system  flow  rate  over  the  filter  for  all 


three  intervals  of  the  FTP  by  increasing 
overall  dilution  ratios  for  bag  1  and  bag 
3.  To  do  this,  reduce  the  sample  flow 
rate  from  the  exhaust  (or  diluted 
exhaust)  such  that  the  value  is  reduced 
to  43%  and  57%,  respectively,  of  the 
bag  2  values.  For  constant- volume 
samplers,  this  requires  that  you  decrease 
the  dilute  exhaust  sampling  rate  from 
the  CVS  and  compensate  for  that  by 
increasing  the  amount  of  secondary 
dilution  air. 

(5)  You  may  collect  PM  on  a  single 
filter  over  the  cold- start UDDS  and  the 
full  hot-startUDDS  using  one  of  the 
following  methods: 

(i)  Adjust  your  sampling  system  flow 
rate  over  the  filter  to  weight  the  filter 
face  velocity  based  on  weighting  targets 
of  0.75  for  the  cold -startUDDS  and  1.0 
for  the  hot-startUDDS. 

(ii)  Maintain  a  constant  sampling 
system  flow  rate  over  the  filter  for  both 
the  cold-startand  hot-startUDDS  by 
increasing  the  overall  dilution  ratio  for 


the  cold -startUDDS.  To  do  this,  reduce 
the  sample  flow  rate  from  the  exhaust 
(or  diluted  exhaust)  such  that  the  value 
is  reduced  to  75%  of  the  hot-startUDDS 
value.  For  constant- vo I umesam piers, 
this  requires  that  you  decrease  the 
dilute  exhaust  sampling  rate  from  the 
CVS  and  compensate  for  that  by 
increasing  the  amount  of  secondary 
dilution  air. 

***** 

*  312.  Section  1066.820  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1066.820  Composite  calculations  for  FTP 
exhaust  emissions. 

***** 

(c)  Calculate  the  final  composite  PM 
test  results  as  a  mass- weigh  ted  value, 

©pm  FTPoomp,  i  n  grams  per  m i  le  as 
follows: 

(1)  Use  the  following  equation  for  PM 
measured  as  described  in 
§1066.81 5(b)(1),  (2),  or  (3): 


ePM-FTPcomp 


0.43 


^PM-cUDDS 

v  At  +  As ) 


+  0.57- 


^PM-bUDDS 

V  Ait  +  Ais  J 


Eq.  1066.820-2 


Where: 

mpM-cUDDs  =  the  combined  PM  mass 

emissions  determined  from  the  cold -start 
UDDS  test  interval  (bag  1  and  bag  2),  in 
grams,  as  calculated  using  Eq.  1066.605- 
3. 


mpM-huDDs  =  the  combined  PM  mass 

emissions  determined  from  the  hot-start 
UDDS  test  interval  (bag  3  and  bag  4),  in 
grams,  as  calculated  using  Eq.  1066.605- 
3.  This  isthe  hot-stabilizedportion  from 
either  the  first  or  second  UDDS  (bag  2, 


unless  you  measure  bag  4),  in  addition 
to  the  hot  transient  portion  (bag  3). 

(2)  Use  the  following  equation  for  PM 
measured  as  described  in 
§1066.81 5(b)(4): 


,  _ _ mVM _ 

PM-FTPcomp  (o.43.Da)  +  Z>c!+(0.57£>11) 


Eq.  1066.820-3 


Where: 

n?PM  =  the  combi  ned  PM  mass  em  issions 
determined  from  the  cold -startUDDS 


test  interval  and  the  first  505  seconds  of 
the  hot-startUDDS  test  interval  (bag  1, 
bag  2,  and  bag  3),  in  grams,  as  calculated 
using  Eqs.  1066.605-4  and  1066.605-5. 


(3)  Use  the  following  equation  for  PM 
measured  as  described  in 
§1066.81 5(b)(5): 


^PM-FTPcomp 


0.43  ■(D.  +  DJ  + 0.57 -(D^DJ 


Eq.  1066.820-4 


Where: 

rrtpM  =  the  combi  ned  PM  mass  em  issions 
determined  from  the  cold -startUDDS 
test  interval  and  the  hot-startUDDS  test 
interval  (bag  1,  bag  2,  bag  3,  and  bag  4), 


in  grams,  as  calculated  using  Eqs. 
1066.605-6  and  1066.605-7. 

*  313.  Section  1066.835  is  amended  by 
revising  paragraph  (f)(3)(iv)  to  read  as 
fol  lows: 


§1066.835  Exhaust  emission  test 
procedure  for  SC03  emissions. 

***** 


(f)*  *  * 

(3).  *  * 
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(iv)  Check  the  uniformity  of  radiant 
energy  intensity  at  least  every  500  hours 
of  emitter  usage  or  every  6  months, 
whichever  is  sooner,  and  after  any  major 
modifications  affecting  the  solar 
simulation.  Determine  uniformity  by 
measuring  radiant  energy  intensity 
using  instruments  that  meet  the 
specifications  described  in  paragraph 
(f)(3)(iii)  of  this  section  at  each  point  of 
a  0.5  m  grid  over  the  vehicle’s  full 


footprint,  including  the  edges  of  the 
footprint,  at  an  elevation  1  m  above  the 
floor.  Measured  values  of  radiant  energy 
intensity  must  be  between  (722  and  978) 
W/m2  at  ail  points. 

Subpart  J — Evaporative  Emission  Test 
Procedures 

*  314.  Section  1066.985  is  amended  by 
revising  paragraph  (d)(8)  to  read  as 
fol  lows: 


§1066.985  Fuel  storage  system  leak  test 
procedure. 

***** 

(d)  *  *  * 

(8)  Use  the  following  equation,  or  a 
different  equation  you  develop  based  on 
good  engineering  judgment,  to  calculate 
the  effective  leak  diameter,  dt&: 


f 


x  0.5057 


=  7.844. 


a 


N2 


Pin  P atmos  )  '  ( Pin  +  Patmos  ) 

!  SG„  T 


Eq.  1066.985-1 


Where: 

deff  =  effective  leak  diameter,  in  inches, 

expressed  to  at  least  two  decimal  places. 
QN2=  volumetric  flow  of  nitrogen,  in  m3/s. 
pia  =  inlet  pressure  to  orifice,  in  kPa. 


Patmos  =  atmospheric  pressure,  in  kPa. 

SGN2  =  specific  gravity  of  N2  relative  to  air 
at  101.325  kPa  and  15.5  °C  =  0.967. 

7  =  temperature  of  flowing  medium,  in  K. 

Example: 


Qn2=  0.8-10**  m3/s 
Pia  =  104.294  kPa 
Patmos  =  101.332  kPa 
SGN2  =  0.967 
7=  298.15  K 


v  0.5057 


des=  7.844 


0.8-10' 


(1 04.294  -101 .332)  •  (l  04.294  +  101.332) 
'  0.967-298.15 


deff  =  0.017  inches 


Subpart  K — Definitions  and  Other 
Reference  Material 

*  315.  Section  1066.1005  is  amended  by 
revising  paragraph  (a)  to  read  as  follows: 


§1066.1005  Symbols,  abbreviations, 
acronyms,  and  units  of  measure. 

***** 

(a)  Symbols  for  quantities.  This  part 
uses  the  following  symbols  and  units  of 
measure  for  various  quantities: 


Symbol 

Quantity 

Unit 

Unit  symbol 

Unit  in  terms  of  SI  base 
units 

a  . 

atomic  hydrogen  to  carbon  ratio  .... 

mole  per  mole  . 

mol/mol  . 

1. 

A  . 

area  . 

square  meter  . 

m2  . 

m2. 

A  . 

vehicle  frictional  load  . 

pound  force  or  newton  . 

Ibf  or  N  . 

m-kg-s* 2. 

acceleration  of  Earth’s  gravity  . 

meters  per  second  squared  . 

m/s2  . 

m-s¥  2. 

. 

/Ajq  . 

calculated  vehicle  frictional  load  .... 

pound  force  or  newton  . 

Ibf  or  N  . 

mkgs¥  2. 

m-s¥2. 

So  . 

ctl  . 

a  . 

intercept  of  least  squares  regres¬ 
sion. 

slope  of  least  squares  regression  .. 
acceleration  . 

feet  per  second  squared  or  meters 

ft/s2  or  m/s2  . 

B  . 

vehicle  load  from  drag  and  rolling 

per  second  squared, 
pound  force  per  mile  per  hour  or 

Ibf/(mi/hr)  or  N  s/ 

kg  s¥ 

p  . 

resistance. 

ratio  of  diameters  . 

newton  second  per  meter, 
meter  per  meter . 

m. 

m/m  . 

1. 

P  . 

atomic  oxygen  to  carbon  ratio  . 

mole  per  mole  . 

mol/mol  . 

1. 

c  . 

C  . 

conversion  factor  . 

vehicle -specific  aerodynamic  ef¬ 

pound  force  per  mile  per  hour 

lbf/( mi/hr)2  or 

m¥  3 -kg. 

fects. 

squared  or  newton -second 
squared  per  meter  squared. 

Ns2/m2. 
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Symbol 

Quantity 

Unit 

Unit  symbol 

Unit  in  terms  of  SI  base 
units 

C#  . 

number  of  carbon  atoms  in  a  mol- 

C#  . 

number  of  carbon 

C#. 

ecule. 

atoms  in  a  mol¬ 

ecule. 

Ca  . 

discharge  coefficient . 

CdA  . 

drag  area  . 

meter  squared  . 

m2  . 

m2. 

Cr  . . . . 

flow  coefficient  . 

Cp . 

heat  capacity  at  constant  pressure 

joule  per  kelvin  . 

J/K  . 

m2kgs¥2K¥  3. 

Cv  . 

heat  capacity  at  constant  volume  .. 

joule  per  kelvin  . 

J IK  . 

m2-kgs¥  2K¥  3. 

d . 

diameter . 

meters . 

m  . 

m. 

D  . 

distance  . 

miles  or  meters . 

mi  or  m  . 

m. 

D  . 

slope  correlation  . 

pound  force  per  mile  per  hour 

lbf/( mi/hr)2  or 

m¥2-kg. 

squared  or  newton  second 

Ns2/m2. 

squared  per  meter  squared. 

DF  . 

dilution  factor  . 

1. 

e . 

mass  weighted  emission  result  . 

grams/mile  . 

g/mi  . 

F . 

force  . 

pound  force  or  newton  . 

Ibf  or  N  . 

kgs¥  2. 

f . 

frequency  . 

hertz . 

Hz . 

s¥  3. 

f*  . 

angular  speed  (shaft)  . 

revolutions  per  minute  . 

r/min  . 

7i-30-s¥l. 

FC  . 

friction  compensation  error . 

horsepower  or  watt . 

W . 

m2-kgs¥  3. 

FR  . 

road -load force  . 

pound  force  or  newton  . 

Ibf  or  N  . 

kgs¥  2. 

T  . 

ratio  of  specific  heats  . 

(joule  per  kilogram  kelvin)  per 

(J/(kg-K))/(J/ 

1. 

(joule  per  kilogram  kelvin). 

(«g-K)). 

H  . 

ambient  humidity  . 

grams  water  vapor  per  kilogram 

g  H20  vapor/kg 

g  H20  vapor/kg  dry  air. 

dry  air. 

dry  air. 

Ah . 

change  in  height  . 

meters . 

m  . 

m. 

/ . 

inertia  . 

pound  mass  or  kilogram  . 

Ibm  or  kg  . 

kg- 

/ . 

current  . 

ampere  . 

A . 

A. 

/ . 

indexing  variable  . 

IR  . 

inertia  work  rating  . 

K  . 

correction  factor . 

1. 

Kv  . 

calibration  coefficient  . 

m4s-KQ  5/kg  . 

m4-kg¥3-s-K05. 

M-  . 

viscosity,  dynamic  . 

pascal  second  . 

Pa  s  . 

m¥  i-kg-s¥  3. 

M . 

molar  mass . 

gram  per  mole  . 

g/mol  . 

10¥  3kgmol¥  3. 

. 

effective  mass  . 

kilogram  . 

kg  . 

kg. 

m . 

mass  . 

pound  mass  or  kilogram  . 

Ibm  or  kg  . 

kg. 

N  . 

total  number  in  series . 

n  . 

total  number  of  pulses  in  a  series  .. 

P . 

pressure  . 

pascal  . 

Pa  . 

m¥  3-kg-s¥ 2. 

Ap . 

differential  static  pressure  . 

pascal  . 

Pa  . 

m¥  3-kg-s¥  2. 

Pa  . 

saturated  vapor  pressure  at  ambi¬ 

kilopascal  . 

kPa  . 

m¥  3-kg-s¥  2. 

ent  dry  bulb  temperature. 

PF  . 

penetration  fraction  . 

r  . 

mass  density  . 

kilogram  per  cubic  meter . 

kg/m3  . 

m¥3kg. 

R  . 

dynamometer  roll  revolutions  . 

revolutions  per  minute  . 

rpm  . 

7t-30¥3-s¥3. 

r . 

ratio  of  pressures  . 

pascal  per  pascal  . 

Pa/Pa  . 

1. 

r2  . 

coefficient  of  determination  . 

Re#  . 

Reynolds  number  . 

RF . 

response  factor . 

RH . 

relative  humidity  . 

S  . 

Sutherland  constant  . 

kelvin  . 

K . 

K. 

SEE . 

standard  estimate  of  error  . 

SG . 

specific  gravity  . 

As  . 

distance  traveled  during  measure¬ 

meters . 

m  . 

m. 

ment  interval. 

T . 

absolute  temperature  . 

kelvin  . 

K . 

K. 

T . 

Celsius  temperature  . 

degree  Celsius  . 

°C  . 

K¥  273.15. 

T . 

torque  (moment  of  force)  . 

newton  meter . 

N-m  . 

m2-kgs¥2. 

t . 

time  . 

hour  or  second  . 

hr  or  s  . 

s. 

At . 

time  interval,  period,  1/frequency  ... 

second  . 

s  . 

s. 

U  . 

voltage  . 

volt  . 

V . 

m2-kgs¥  3  A¥  3. 

V  . 

speed  . 

miles  per  hour  or  meters  per  sec¬ 

mi/hr  or  m/s . 

m  ■  s¥  3. 

ond. 

V  . 

volume  . 

cubic  meter  . 

m3  . 

m3. 

V  . 

flow  volume  rate  . 

cubic  feet  per  minute  or  cubic 

ft3min  or  ms3  . 

m3  ■  s1 . 

meter  per  second. 

VP  . 

volume  percent  . 

x  . 

concentration  of  emission  over  a 

part  per  million  . 

PPm  . 

test  interval. 

y . 

generic  variable  . 

z . 

compressibility  factor . 
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*  *  *  *  * 

*  316.  Section  1066,1010  isamended  by 
removing  the  undesignated  paragraph 
after  paragraph  (a)  introductory  text  and 
revising  paragraph  (b)(1)  to  read  as 
follows: 

§1066.1010  Incorporation  by  reference. 

*  *  *  *  * 

(b)  *  *  * 

(1)  SAE  J1263,  Road  Load 
Measurement  and  Dynamometer 
Simulation  Using  Coastdown 
Techniques,  revised  March  2010,  1BR 
approved  for  §§1 066.301(b), 

1066.305(a),  and  1066.310(b). 

*  *  *  *  * 

PART  1068— GENERAL  COMPLIANCE 
PROVISIONS  FOR  HIGHWAY, 
STATIONARY,  AND  NONROAD 
PROGRAMS 

*  31 7.  The  authority  citation  for  part 
1068  continues  to  read  as  follows: 

Authority;  42  U.S.C.  7401-7671  q. 

Subpart  A — Applicability  and 
Miscellaneous  Provisions 

*  318.  Section  1068.1  is  revised  to  read 
as  follows: 

§1068.1  Does  this  part  apply  to  me? 

(a)  The  provisions  of  this  part  apply 
to  everyone  with  respect  to  the  engine 
and  equipment  categories  as  described 
in  this  paragraph  (a).  They  apply  to 
everyone,  including  owners,  operators, 
parts  manufacturers,  and  persons 
performing  maintenance.  Where  we 
identify  an  engine  category,  the 
provisions  of  this  part  also  apply  with 
respect  to  the  equipment  using  such 
engines.  This  part  1068  applies  to 
different  engine  and  equipment 
categories  as  follows: 

(1)  This  part  1068  applies  to  motor 
vehicles  we  regulate  under  40  CFR  part 
86,  subpart  S,  to  the  extent  and  in  the 
manner  specified  in  40  CFR  parts  85 
and  86. 

(2)  This  part  1068  applies  for  heavy- 
duty  motor  vehicles  we  regulate  under 
40  CFR  part  1037,  subject  to  the 
provisions  of  40  CFR  parts  85  and  1037. 
This  includes  trailers.  This  part  1068 
applies  to  other  heavy -dutymotor 
vehicles  and  motor  vehicle  engines  to 
the  extent  and  in  the  manner  specified 
in  40  CFR  parts  85,  86,  and  1036. 

(3)  This  part  1068  applies  to  highway 
motorcycles  we  regulate  under  40  CFR 
part  86,  subparts  E  and  F,  to  the  extent 
and  in  the  manner  specified  in  40  CFR 
parts  85  and  86. 

(4)  This  part  1068  applies  to  aircraft 
we  regulate  under  40  CFR  part  87  to  the 
extent  and  in  the  manner  specified  in  40 
CFR  part  87. 


(5)  This  part  1068  applies  for 
locomotives  that  are  subject  to  the 
provisions  of  40  CFR  part  1033.  This 
part  1068  does  not  apply  for 
locomotives  or  locomotive  engines  that 
were  originally  manufactured  before 
July  7,  2008,  and  that  have  not  been 
remanufactured  on  or  after  July  7,  2008. 

(6)  This  part  1068  applies  for  land- 
based  nonroad  compression -ignition 
engines  that  are  subject  to  the 
provisions  of  40  CFR  part  1039.  This 
part  1068  does  not  apply  for  engines 
certified  under  40  CFR  part  89. 

(7)  This  part  1068  applies  for 
stationary  compression -ignitionengines 
certified  using  the  provisions  of  40  CFR 
parts89,  94,  1039,  and  1042  as 
described  in  40  CFR  part  60,  subpart  I  III. 

(8)  This  part  1068  applies  for  marine 
compression -ignitionengines  that  are 
subject  to  the  provisions  of  40  CFR  part 
1042.  This  part  1068  does  not  apply  for 
marine  compression -ignitionengines 
certified  under  40  CFR  part  94. 

(9)  This  part  1068  applies  for  marine 
spark -ignitionengines  that  are  subject  to 
the  provisions  of  40  CFR  part  1045.  This 
part  1068  does  not  apply  for  marine 
spark- ignitionengines  certified  under 
40  CFR  part  91. 

(10)  This  part  1068  applies  for  large 
nonroad  spark -ignitionengines  that  are 
subject  to  the  provisions  of  40  CFR  part 
1048. 

(11)  This  part  1068  applies  for 
stationary  spark- ignitionengines 
certified  using  the  provisions  of  40  CFR 
part  1048  or  part  1054,  as  described  in 
40  CFR  part  60,  subpart  JUJU. 

(12)  This  part  1068  applies  for 
recreational  engines  and  vehicles, 
including  snowmobiles,  off-highway 
motorcycles,  and  all-terrainvehicles 
that  are  subject  to  the  provisions  of  40 
CFR  part  1051. 

(13)  This  part  applies  for  small 
nonroad  spark- ignitionengines  that  are 
subject  to  the  provisions  of  40  CFR  part 
1054.  This  part  1068  does  not  apply  for 
nonroad  spark- ignitionengines  certified 
under  40  CFR  part  90. 

(14)  This  part  applies  for  fuel -system 
components  installed  in  nonroad 
equipment  powered  by  volatile  liquid 
fuels  that  are  subject  to  the  provisions 
of  40  CFR  part  1060. 

(b)  [Reserved] 

(c)  Paragraph  (a)  of  this  section 
identifies  the  parts  of  the  CFR  that 
define  emission  standards  and  other 
requirements  for  particular  types  of 
engines  and  equipment.  This  part  1068 
refers  to  each  of  these  other  parts 
generically  as  the  “standard -setting 
part.15  For  example,  40  CFR  part  1051  is 
always  the  standard -settingpart  for 
snowmobiles.  Follow  the  provisions  of 
the  standard  -settingpart  if  they  are 


different  than  any  of  the  provisions  in 
this  part. 

(d)  Specific  provisions  in  this  part 
1068  start  to  apply  separate  from  the 
schedule  for  certifying  engines/ 
equipment  to  new  emission  standards, 
as  follows: 

(1) The  provisions  of  §§1068.30  and 
1068.310  apply  for  stationary  spark - 
ignition  engines  built  on  or  after  January 
1,  2004,  and  for  stationary  compression - 
ignition  engines  built  on  or  after  January 
1,2006. 

(2)  The  provisions  of  §§1068.30  and 
1068.235  apply  for  the  types  of  nonroad 
engines/equipment  listed  in  paragraph 
(a)  of  this  section  beginning  January  1, 
2004,  if  they  are  used  solely  for 
competition. 

(3)  The  standard-settingpart  may 
specify  how  the  provisions  of  this  part 
1068  apply  for  uncertified  engines/ 
equipment. 

*  319.  Section  1068.10  isamended  by 
revising  the  section  heading  to  read  as 
follows: 

§1068.10  Confidential  information. 

***** 

*  320.  Section  1068.15  isamended  by 
revising  the  section  heading  and 
paragraph  (a)  to  read  as  follows: 

§1068.15  General  provisions  for  EPA 
decision-making. 

(a)  Not  all  EPA  employees  may 
represent  the  Agency  with  respect  to 
EPA  decisions  under  this  part  or  the 
standard-settingpart.  Only  the 
Administrator  of  the  Environmental 
Protection  Agency  or  an  official  to 
whom  the  Administrator  has  delegated 
specific  authority  may  represent  the 
Agency.  For  more  information,  ask  for  a 
copy  of  the  relevant  sections  of  the  EPA 
Delegations  Manual  from  the  Designated 
Compliance  Officer. 
***** 

§1068.20  [Amended] 

*  321.  Section  1068.20  isamended  by 
removing  paragraphs  (b)  and  (c)  and 
redesignating  paragraphs  (d)  through  (f) 
as  paragraphs  (b)  through  (d), 
respectively. 

*  322.  Section  1068.27  is  revised  to  read 
as  follows: 

§1068,27  May  EPA  conduct  testing  with 
my  engines/equipment? 

(a)  As  described  in  the  standard - 
setting  part,  we  may  perform  testing  on 
your  engines/equipment  before  we  issue 
a  certificate  of  conformity.  This  is 
generally  known  as  confirmatory 
testing. 

(b)  If  we  request  it,  you  must  make  a 
reasonable  number  of  production -line 
engines  or  pieces  of  production  -  line 
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equipment  available  for  a  reasonable 
time  so  we  can  test  or  inspect  them  for 
compliance  with  the  requirements  of 
this  chapter 

(c)  If  your  emission  -dataengine/ 
equipment  or  production  engine/ 
equipment  requires  special  components 
for  proper  testing,  you  must  promptly 
provide  any  such  components  to  us  if 
we  ask  for  them. 

*  323.  Section  1068.30  is  revised  to  read 
as  follows: 

§1068.30  Definitions. 

The  following  definitions  apply  to 
this  part.  The  definitions  apply  to  all 
subparts  unless  we  note  otherwise.  All 
undefined  terms  have  the  meaning  the 
Clean  Air  Act  gives  to  them.  The 
definitions  follow: 

Affiliated  companies  or  affiliates 
means  one  of  the  following: 

(1)  For  determinations  related  to  small 
manufacturer  allowances  or  other  small 
business  provisions,  these  terms  mean 
all  entities  considered  to  be  affiliates 
with  your  entity  under  the  Small 
Business  Administration’s  regulations 
in  13  CFR  121.103. 

(2)  For  all  other  provisions,  these 
terms  mean  all  of  the  following: 

(i)  Parent  companies  (as  defined  in 
this  section). 

(ii)  Subsidiaries  (as  defined  in  this 
section). 

(iii)  Subsidiaries  of  your  parent 
company. 

Aftertreatment  means  relating  to  a 
catalytic  converter,  particulate  filter,  or 
any  other  system,  component,  or 
technology  mounted  downstream  of  the 
exhaust  valve  (or  exhaust  port)  whose 
design  function  is  to  reduce  emissions 
in  the  engine  exhaust  before  it  is 
exhausted  to  the  environment.  Exhaust 
gas  recirculation  (EGR)  is  not 
aftertreatment. 

Aircraft  means  any  vehicle  capable  of 
sustained  air  travel  more  than  100  feet 
above  the  ground. 

Certificate  holder  means  a 
manufacturer  (including  importers)  with 
a  valid  certificate  of  conformity  for  at 
least  one  family  in  a  given  model  year, 
or  the  preceding  model  year.  Note  that 
only  manufacturers  may  hold 
certificates.  Your  applying  for  or 
accepting  a  certificate  is  deemed  to  be 
your  agreement  that  you  are  a 
manufacturer. 

Clean  Air  Act  means  the  Clean  Air 
Act,  as  amended,  42  U.S.C.  7401- 
7671  q. 

Date  of  manufacture  means  one  of  the 
following: 

(1 )  For  engines,  the  date  on  which  the 
crankshaft  is  installed  in  an  engine 
block,  with  the  following  exceptions: 

(i)  For  engines  produced  by  secondary 
engine  manufacturers  under  §1068.262, 


date  of  manufacture  means  the  date  the 
engine  is  received  from  the  original 
engine  manufacturer.  You  may  assign  an 
earlier  date  up  to  30  days  before  you 
received  the  engine,  but  not  before  the 
crankshaft  was  installed.  You  may  not 
assign  an  earlier  date  if  you  cannot 
demonstrate  the  date  the  crankshaft  was 
installed. 

(ii)  Manufacturers  may  assign  a  date 
of  manufacture  at  a  point  in  the 
assembly  process  later  than  the  date 
otherwise  specified  under  this 
definition.  For  example,  a  manufacturer 
may  use  the  build  date  printed  on  the 
label  or  stamped  on  the  engine  as  the 
date  of  manufacture. 

(2)  For  equipment,  the  date  on  which 
the  engine  is  installed,  unless  otherwise 
specified  in  the  standard -setting part. 
Manufacturers  may  alternatively  assign 
a  date  of  manufacture  later  in  the 
assembly  process. 

Days  means  calendar  days,  including 
weekends  and  holidays. 

Defeat  device  has  the  meaning  given 
in  the  standard-settingpart. 

Designated  Compliance  Officer  means 
one  of  the  following: 

(1)  For  motor  vehicles  regulated  under 
40  CFR  part  86,  subpart  S:  Director, 
Light- DutyVehicle  Center,  U.S. 
Environmental  Protection  Agency,  2000 
Traverwood  Drive,  Ann  Arbor,  Ml 
48105;  complianceinfo@ppa.gov ; 
epa.gov/otaq/veri  fy. 

(2)  For  compression- ignitionengines 
used  in  heavy -dutyhigh way  vehicles 
regulated  under  40  CFR  part  86,  subpart 
A,  and  40  CFR  parts  1036  and  1037,  and 
for  nonroad  and  stationary  compression - 
ignition  engines  or  equipment  regulated 
under  40  CFR  parts  60,  1033,  1039,  and 
1042:  Director,  Diesel  Engine 
Compliance  Center,  U.S.  Environmental 
Protection  Agency,  2000  Traverwood 
Drive,  Ann  Arbor,  Ml  48105; 
complianceinfo@ppa.gov;  epa.gov/otaq/ 
verify. 

(3)  Director,  Gasoline  Engine 
Compliance  Center,  U.S.  Environmental 
Protection  Agency,  2000  Traverwood 
Drive,  Ann  Arbor,  Ml  48105;  nonroad  - 
si-cert@ppa.goy  epa.gov/otaq/verify ,  for 
all  the  following  engines  and  vehicles: 

(i)  For  spark- ignitionengines  used  in 
heavy -duty  high  way  vehicles  regulated 
under  40  CFR  part  86,  subpart  A,  and 
40  CFR  parts  1036  and  1037, 

(ii)  For  highway  motorcycles 
regulated  under  40  CFR  part  86,  subpart 
E. 

(iii)  For  non  road  and  stationary  spark - 
ignition  engines  or  equipment  regulated 
under  40  CFR  parts  60,  1045,  1048, 

1051,  1054,  and  1060. 

Engine  means  an  engine  block  with  an 
installed  crankshaft,  or  a  gas  turbine 
engine.  The  term  engine  does  not 


include  engine  blocks  without  an 
installed  crankshaft,  nor  does  it  include 
any  assembly  of  reciprocating  engine 
components  that  does  not  include  the 
engine  block.  (Note:  For  purposes  of  this 
definition,  any  component  that  is  the 
primary  means  of  converting  an  engine’s 
energy  into  usable  work  is  considered  a 
crankshaft,  whether  or  not  it  is  known 
commercially  as  a  crankshaft.)  This 
includes  complete  and  partially 
complete  engines  as  follows: 

(1)  A  complete  engine  is  a  fully 
assembled  engine  in  its  final 
configuration.  In  the  case  of  equipment- 
based  standards,  an  engine  is  not 
considered  complete  until  it  is  installed 
in  the  equipment,  even  if  the  engine 
itself  is  fully  assembled. 

(2)  A  partially  complete  engine  is  an 
engine  that  is  not  fully  assembled  or  is 
not  in  its  final  configuration.  Except 
where  we  specify  otherwise  in  this  part 
or  the  standard-settingpart,  partially 
complete  engines  are  subject  to  the  same 
standards  and  requirements  as  complete 
engines.  The  following  would  be 
considered  examples  of  partially 
complete  engines: 

(i)  An  engine  that  is  missing  certain 
emission  -  relatedcomponents. 

(ii)  A  new  engine  that  was  originally 
assembled  as  a  motor- vehicleengine 
that  will  be  recalibrated  for  use  as  a 
nonroad  engine. 

(iii)  A  new  engine  that  was  originally 
assembled  as  a  land-basedengine  that 
will  be  modified  for  use  as  a  marine 
propulsion  engine. 

(iv)  A  short  block  consisting  of  a 
crankshaft  and  other  engine  components 
connected  to  the  engine  block,  but 
missing  the  head  assembly. 

(v)  A  long  block  consisting  of  all 
engine  components  except  the  fuel 
system  and  an  intake  manifold. 

(vi)  In  the  case  of  equipment  -based 
standards,  a  fully  functioning  engine 
that  is  not  yet  installed  in  the 
equipment.  For  example,  a  fully 
functioning  engine  that  will  be  installed 
in  an  off-highwaymotorcycle  or  a 
locomotive  is  considered  partially 
complete  until  it  is  installed  in  the 
equipment. 

Engine -basedstandard  means  an 
emission  standard  expressed  in  units  of 
grams  of  pollutant  per  kilowatt -hour(or 
grams  of  pollutant  per  horsepower- hour) 
that  applies  to  the  engine.  Emission 
standards  are  either  engine- basedor 
equipment -based. Note  that  engines  may 
be  subject  to  additional  standards  such 
as  smoke  standards. 

Engine -based test  means  an  emission 
test  intended  to  measure  emissions  in 
units  of  grams  of  pollutant  per  kilowatt- 
hour  (or  grams  of  pollutant  per 
horsepower -hour), without  regard  to 
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whether  the  standard  applies  to  the 
engine  or  equipment.  Note  that  some 
products  that  are  subject  to  engine- 
based  testing  are  subject  to  additional 
test  requirements  such  as  for  smoke. 

Engine  configuration  means  a  unique 
combination  of  engine  hardware  and 
calibration  within  an  engine  family. 
Engines  within  a  single  engine 
configuration  differ  only  with  respect  to 
normal  production  variability  or  factors 
unrelated  to  emissions. 

Engine/equipment  and  engines/ 
equipment  mean  engine(s)  and/or 
equipment  depending  on  the  context. 
Specifically  these  terms  mean  the 
following: 

(1)  Engine(s)  when  only  engine-based 
standardsapply. 

(2)  Engine(s)  for  testing  issues  when 
engine-basedtesting  applies. 

(3)  Engine(s)  and  equipment  when 
both  engine-basedand  equipment  -based 
standardsapply. 

(4)  Equipment  when  only  equipment- 
based  standards  apply. 

(5)  Equipment  for  testing  issues  when 
equipment-basedtesting  applies. 

Equipment  means  one  of  the 
following  things: 

(1)  Any  vehicle,  vessel,  or  other  type 
of  equipment  that  is  subject  to  the 
requirements  of  this  part  or  that  uses  an 
engine  that  is  subject  to  the 
requirements  of  this  part.  An  installed 
engine  is  part  of  the  equipment.  Motor 
vehicle  trailers  are  a  type  of  equipment 
that  is  subject  to  the  requirements  of 
this  part. 

(2)  Fuel  -system components  that  are 
subject  to  an  equipment-basedstandard 
under  this  chapter,  installed  fuel -system 
components  are  also  considered  part  of 
the  engine/equipment  to  which  they  are 
attached. 

Equipment-basedstandard  means  an 
emission  standard  that  applies  to  the 
equipment  in  which  an  engine  is  used 
or  to  fuel-systemcomponents  associated 
with  an  engine,  without  regard  to  how 
the  emissions  are  measured.  If 
equipment-basedstandards  apply,  we 
require  that  the  equipment  or  fuel  - 
system  components  be  certified  rather 
than  just  the  engine.  Emission  standards 
are  either  engine-basedor  equipment- 
based.  For  example,  recreational 
vehicles  we  regulate  under  40  CFR  part 
1051  are  subject  to  equipment -based 
standards  even  if  emission 
measurements  are  based  on  engine 
operation  alone. 

Excluded  means  relating  to  engines/ 
equipment  that  are  not  subject  to 
emission  standards  or  other 
requirements  because  they  do  not  meet 
the  definitions  or  other  regulatory 
provisions  that  define  applicability.  For 
example,  a  non-stationaryengine  that  is 


used  solely  for  off- high waycompetition 
is  excluded  from  the  requirements  of 
this  part  because  it  meets  neither  the 
definition  of  “motor  vehicle  engine”  nor 
“nonroad  engine”  under  section  216  of 
the  Clean  Air  Act. 

Exempted  means  relating  to  engines/ 
equipment  that  are  subject  to  certain 
standards  or  other  requirements,  but  are 
not  required  to  meet  those  standards  or 
requirements,  subject  to  one  or  more 
qualifying  conditions.  Exempted 
engines/equipment  must  conform  to 
regulatory  conditions  specified  for  an 
exemption  in  this  part  1068  or  in  the 
standard -settingpart.  Engines/ 
equipment  exempted  with  respect  to  a 
certain  tier  of  standards  may  be  required 
to  comply  with  an  earlier  tier  of 
standards  as  a  condition  of  the 
exemption;  for  example,  engines 
exempted  with  respect  to  Tier  3 
standards  may  be  required  to  comply 
with  Tier  1  or  Tier  2  standards. 

Family  means  engine  family  or 
emission  family,  as  applicable,  under 
the  standard-settingpart. 

Final  deteriorated  test  result  has  the 
meaning  given  in  the  standard -setting 
part.  If  it  is  not  defined  in  the  standard - 
setting  part,  it  means  the  emission  level 
that  results  from  applying  all 
appropriate  adjustments  (such  as 
deterioration  factors)  to  the  measured 
emission  result  of  the  emission -data 
engine. 

Gas  turbine  engine  means  anything 
commercially  known  as  a  gas  turbine 
engine  or  any  collection  of  assembled 
engine  components  that  is  substantially 
similar  to  engines  commercially  known 
as  gas  turbine  engines.  For  example,  a 
jet  engine  is  a  gas  turbine  engine.  Gas 
turbine  engines  may  be  complete  or 
partially  complete.  T urbines  that  rely  on 
external  combustion  such  as  steam 
engines  are  not  gas  turbine  engines. 

Good  engineering  judgment  means 
judgments  made  consistent  with 
generally  accepted  scientific  and 
engineering  principles  and  all  available 
relevant  information.  See  §1068.5. 

Manufacturer  h as  the  meaning  given 
in  section  216(1)  of  the  Clean  Air  Act 
(42  U.S.C.  7550(1)).  in  general,  this  term 
includes  any  person  who  manufactures 
or  assembles  an  engine  or  piece  of 
equipment  for  sale  in  the  United  States 
or  otherwise  introduces  a  new  engine  or 
piece  of  equipment  into  U.S.  commerce. 
This  includes  importers  that  import  new 
engines  or  new  equipment  into  the 
United  States  for  resale.  It  also  includes 
secondary  engine  manufacturers. 

Model  year  has  the  meaning  given  in 
the  standard -settingpart.  Unless  the 
standard-settingpart  specifies 
otherwise,  model  year  for  individual 
engines/equipment  is  based  on  the  date 


of  manufacture  or  a  later  stage  in  the 
assembly  process  determined  by  the 
manufacturer,  subject  to  the  limitations 
described  in  §§1068.103  and  1068.360. 
The  model  year  of  a  new  engine  that  is 
neither  certified  nor  exempt  is  deemed 
to  be  the  calendar  year  in  which  it  is 
sold,  offered  for  sale,  imported,  or 
delivered  or  otherwise  introduced  into 
U.S.  commerce. 

Motor  vehicle  has  the  meaning  given 
in  40  CFR  85.1703. 

New  has  the  meaning  we  give  it  in  the 
standard-settingpart.  Note  that  in 
certain  cases,  used  and  remanufactured 
engines/equipment  may  be  “new” 
engines/equipment. 

Non  road  engine  means: 

(1)  Except  as  discussed  in  paragraph 
(2)  of  this  definition,  a  nonroad  engine 
is  an  internal  combustion  engine  that 
meets  any  of  the  following  criteria: 

(1)  It  is  (or  will  be)  used  in  or  on  a 
piece  of  equipment  that  is  self-propelled 
or  serves  a  dual  purpose  by  both 
propelling  itself  and  performing  another 
function  (such  as  garden  tractors,  off- 
highway  mobile  cranes  and  bulldozers). 

(ii)  It  is  (or  will  be)  used  in  or  on  a 
piece  of  equipment  that  is  intended  to 
be  propelled  while  performing  its 
function  (such  as  iawnmowers  and 
string  trimmers). 

(iii)  By  itself  or  in  or  on  a  piece  of 
equipment,  it  is  portable  or 
transportable,  meaning  designed  to  be 
and  capable  of  being  carried  or  moved 
from  one  location  to  another.  Indicia  of 
transportability  include,  but  are  not 
limited  to,  wheels,  skids,  carrying 
handles,  dolly,  trailer,  or  platform. 

(2)  An  internal  combustion  engine  is 
not  a  nonroad  engine  if  it  meets  any  of 
the  following  criteria: 

(i)  The  engine  is  used  to  propel  a 
motor  vehicle,  an  aircraft,  or  equipment 
used  solely  for  competition. 

(ii)  The  engine  is  regulated  under  40 
CFR  part  60,  (or  otherwise  regulated  by 
a  federal  New  Source  Performance 
Standard  promulgated  under  section 
111  of  the  Clean  Air  Act  (42  U.S.C. 

741 1 )).  Note  that  this  criterion  does  not 
apply  for  engines  meeting  any  of  the 
criteria  of  paragraph  (1 )  of  this 
definition  that  are  voluntarily  certified 
under  40  CFR  part  60. 

(iii)  The  engine  otherwise  included  in 
paragraph  (1)(iii)  of  this  definition 
remains  or  will  remain  at  a  location  for 
more  than  12  consecutive  months  or  a 
shorter  period  of  time  for  an  engine 
located  at  a  seasonal  source.  A  location 
is  any  single  site  at  a  building,  structure, 
facility,  or  installation.  For  any  engine 
(or  engines)  that  replaces  an  engine  at  a 
location  and  that  is  intended  to  perform 
the  same  or  similar  function  as  the 
engine  replaced,  include  the  time  period 


EPA-1 9-01 26-A-001 739 


ED  001620  00002750-00742 


EPA-HQ-201 8-002121  Production  Set  #2 


74220  Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations 


of  both  engines  in  calculating  the 
consecutive  time  period.  An  engine 
located  at  a  seasonal  source  is  an  engine 
that  remains  at  a  seasonal  source  during 
the  full  annual  operating  period  of  the 
seasonal  source.  A  seasonal  source  is  a 
stationary  source  that  remains  in  a 
single  location  on  a  permanent  basis 
(/.e.,  at  least  two  years)  and  that  operates 
at  that  single  location  approximately 
three  months  (or  more)  each  year.  See 
§1068.31  for  provisions  that  apply  if  the 
engine  is  removed  from  the  location. 

Operating  hours  means: 

(1)  For  engine  and  equipment  storage 
areas  or  facilities,  times  during  which 
people  other  than  custodians  and 
security  personnel  are  at  work  near,  and 
can  access,  a  storage  area  or  facility. 

(2)  For  other  areas  or  facilities,  times 
during  which  an  assembly  line  operates 
or  any  of  the  following  activities  occurs: 

(i)  Testing,  maintenance,  or  service 
accumulation. 

(ii)  Production  or  compilation  of 
records. 

(iii)  Certification  testing. 

(iv)  Translation  of  designs  from  the 
test  stage  to  the  production  stage. 

(v)  Engine  or  equipment  manufacture 
or  assembly. 

Parent  company  means  any  entity  that 
has  a  controlling  ownership  of  another 
company.  Note  that  the  standard -setting 
part  may  treat  a  partial  owner  as  a 
parent  company  even  if  it  does  not  have 
controlling  ownership  of  a  company. 

Piece  of  equipment  means  any 
vehicle,  vessel,  locomotive,  aircraft,  or 
other  type  of  equipment  equipped  with 
engines  to  which  this  part  applies. 

Placed  into  service  means  used  for  its 
intended  purpose.  Engines/equipment 
do  not  qualify  as  being  “placed  into 
service”  based  on  incidental  use  by  a 
manufacturer  or  dealer. 

Reasonable  technical  basis  means 
information  that  would  lead  a  person 
familiar  with  engine  design  and 
function  to  reasonably  believe  a 
conclusion  related  to  compliance  with 
the  requirements  of  this  part.  For 
example,  it  would  be  reasonable  to 
believe  that  parts  performing  the  same 
function  as  the  original  parts  (and  to  the 
same  degree)  would  control  emissions 
to  the  same  degree  as  the  original  parts. 
Note  that  what  is  a  reasonable  basis  for 
a  person  without  technical  training 
might  not  qualify  as  a  reasonable 
technical  basis. 

Relating  to  as  used  in  this  section 
means  relating  to  something  in  a 
specific,  direct  manner.  This  expression 
is  used  in  this  section  only  to  define 
terms  as  adjectives  and  not  to  broaden 
the  meaning  of  the  terms.  Note  that 
“relating  to”  is  used  in  the  same  manner 
as  in  the  standard -settingparts. 


Replacement  engine  means  an  engine 
exempted  as  a  replacement  engine 
under  §1068.240. 

Revoke  means  to  terminate  the 
certificate  or  an  exemption  for  a  family. 

If  we  revoke  a  certificate  or  exemption, 
you  must  apply  for  a  new  certificate  or 
exemption  before  continuing  to 
introduce  the  affected  engines/ 
equipment  into  U.S.  commerce.  This 
does  not  apply  to  engines/equipment 
you  no  longer  possess. 

Secondary  engine  manufacturer 
means  anyone  who  produces  a  new 
engine  by  modifying  a  complete  or 
partially  complete  engine  that  was  made 
by  a  different  company.  For  the  purpose 
of  this  definition,  “modifying”  does  not 
include  making  changes  that  do  not 
remove  an  engine  from  its  original 
certified  configuration.  Secondary 
engine  manufacturing  includes,  for 
example,  converting  automotive  engines 
for  use  in  industrial  applications,  or 
land-basedengines  for  use  in  marine 
applications.  This  applies  whether  it 
involves  a  complete  or  partially 
complete  engine  and  whether  the  engine 
was  previously  certified  to  emission 
standards  or  not. 

(1)  Manufacturers  controlled  by  the 
manufacturer  of  the  base  engine  (or  by 
an  entity  that  also  controls  the 
manufacturer  of  the  base  engine)  are  not 
secondary  engine  manufacturers;  rather, 
both  entities  are  considered  to  be  one 
manufacturer  for  purposes  of  this  part. 

(2)  This  definition  applies  equally  to 
equipment  manufacturers  that  modify 
engines.  Also,  equipment  manufacturers 
that  certify  to  equipment -based 
standards  using  engines  produced  by 
another  company  are  deemed  to  be 
secondary  engine  manufacturers. 

(3)  Except  as  specified  in  paragraph 
(2)  of  this  definition,  companies 
importing  complete  engines  into  the 
United  States  are  not  secondary  engine 
manufacturers  regardless  of  the 
procedures  and  relationships  between 
companies  for  assembling  the  engines. 

Small  business  means  either  of  the 
following: 

(1)  A  company  that  qualifies  under 
the  standard-settingpart  for  special 
provisions  for  small  businesses  or  small - 
volume  manufacturers. 

(2)  A  company  that  qualifies  as  a 
small  business  under  the  regulations 
adopted  by  the  Small  Business 
Administration  at  13  CFR  121 .201  if  the 
standard-settingpart  does  not  establish 
such  qualifying  criteria. 

Standard -settingpart  means  a  part  in 
the  Code  of  Federal  Regulations  that 
defines  emission  standards  for  a 
particular  engine  and/or  piece  of 
equipment  (see  §1068.1  (a)).  For 
example,  the  standard-settingpart  for 


marine  spark- ignitionengines  is  40  CFR 
part  1045.  For  provisions  related  to 
evaporative  emissions,  the  standard - 
setting  part  may  be  40  CFR  part  1060, 
as  specified  in  40  CFR  1060.1. 

Subsidiary  means  an  entity  that  is 
owned  or  controlled  by  a  parent 
company. 

Sulfur-sensitivetechnology  means  an 
emission  control  technology  that 
experiences  a  significant  drop  in 
emission  control  performance  or 
emission -systemdurabi I ity  when  an 
engine  is  operated  on  low-sulfurdiesei 
fuel  (/.e.,  fuel  with  a  sulfur 
concentration  of  300  to  500  ppm)  as 
compared  to  when  it  is  operated  on 
ultra  low-suifurdiesel  fuel  (i.e.,  fuel 
with  a  sulfur  concentration  less  than  15 
ppm).  Exhaust  gas  recirculation  is  not  a 
sulfur-sensitivetechnology. 

Suspend  means  to  temporarily 
discontinue  the  certificate  or  an 
exemption  for  a  family.  If  we  suspend 
a  certificate,  you  may  not  sell,  offer  for 
sale,  or  introduce  or  deliver  into 
commerce  in  the  United  States  or 
import  into  the  United  States  engines/ 
equipment  from  that  family  unless  we 
reinstate  the  certificate  or  approve  a 
new  one.  This  also  appl  ies  if  we 
suspend  an  exemption,  unless  we 
reinstate  the  exemption. 

Ultimate  purchaser  means  the  first 
person  who  in  good  faith  purchases  a 
new  engine  or  new  piece  of  equipment 
for  purposes  other  than  resale. 

United  States ,  in  a  geographic  sense, 
means  the  States,  the  District  of 
Columbia,  the  Commonwealth  of  Puerto 
Rico,  the  Commonwealth  of  the 
Northern  Mariana  Islands,  Guam, 
American  Samoa,  and  the  U.S.  Virgin 
Islands. 

U.S.-directedproduction  volume  has 
the  meaning  given  in  the  standard - 
setting  part. 

Void  means  to  invalidate  a  certificate 
or  an  exemption  ab  initio  (“from  the 
beginning”).  If  we  void  a  certificate,  all 
the  engines/equipment  introduced  into 
U.S.  commerce  under  that  family  for 
that  model  year  are  considered 
uncertified  (or  nonconforming)  and  are 
therefore  not  covered  by  a  certificate  of 
conformity,  and  you  are  liable  for  all 
engines/equipment  introduced  into  U.S. 
commerce  under  the  certificate  and  may 
face  civil  or  criminal  penalties  or  both. 
This  applies  equally  to  all  engines/ 
equipment  in  the  family,  including 
engines/equipment  introduced  into  U.S. 
commerce  before  we  voided  the 
certificate.  If  we  void  an  exemption,  all 
the  engines/equipment  introduced  into 
U.S.  commerce  under  that  exemption 
are  considered  uncertified  (or 
nonconforming),  and  you  are  liable  for 
engines/equipment  introduced  into  U.S. 
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commerce  under  the  exemption  and 
may  face  civil  or  criminal  penalties  or 
both.  You  may  not  sell,  offer  for  sale,  or 
introduce  or  deliver  into  commerce  in 
the  United  States  or  import  into  the 
United  States  any  additional  engines/ 
equipment  using  the  voided  exemption. 

Voluntary  emission  recall  means  a 
repair,  adjustment,  or  modification 
program  voluntarily  initiated  and 
conducted  by  a  manufacturer  to  remedy 
any  emission -related  defect  for  which 
engine  owners  have  been  notified. 

We  (us,  our)  means  the  Administrator 
of  the  Environmental  Protection  Agency 
and  any  authorized  representatives. 

*  324. Section  1068.31  isamendedby 
revising  the  section  heading,  the 
introductory  text,  and  paragraph  (c)  to 
read  as  follows: 

§1068.31  Changing  the  status  of  nonroad 
or  stationary  engines  under  the  definition  of 
‘  nonroad  engine”. 

This  section  specifies  the  provisions 
that  apply  when  an  engine  previously 
used  in  a  non  road  application  is 
subsequently  used  in  an  application 
other  than  a  nonroad  application,  or 
when  an  engine  previously  used  in  a 
stationary  application  (i.e.,  an  engine 
that  was  not  used  as  a  non  road  engine 
and  that  was  not  used  to  propel  a  motor 
vehicle,  an  aircraft,  or  equipment  used 
solely  for  competition)  is  moved. 

*  *  *  *  * 

(c)  A  stationary  engine  does  not 
become  a  new  nonroad  engine  if  it  is 
moved  but  continues  to  meet  the  criteria 
specified  in  paragraph  (2 )( i i i )  in  the 
definition  of  “nonroad  engine”  in 
§1068.30  in  its  new  location.  For 
example,  a  transportable  engine  that  is 
used  in  a  single  specific  location  for  18 
months  and  is  later  moved  to  a  second 
specific  location  where  it  will  remain 
for  at  least  12  months  is  considered  to 
be  a  stationary  engine  in  both  locations. 
Note  that  for  stationary  engines  that  are 
neither  portable  nor  transportable  in 
actual  use,  the  residence -time 
restrictions  in  the  definition  of 
“nonroad  engine”  generally  do  not 
apply. 

*  *  *  *  * 

*  325.  Section  1068.32  is  added  to  read 
as  follows: 

§1068.32  Explanatory  terms. 

This  section  explains  how  certain 
phrases  and  terms  are  used  in  40  CFR 
parts  1000  through  1099,  especially 
those  used  to  clarify  and  explain 
regulatory  provisions. 

(a)  Types  of  provisions.  The  term 
“provision”  includes  all  aspects  of  the 
regulations  in  this  subchapter  U.  As 
described  in  this  section,  regulatory 


provisions  include  standards, 
requirements,  prohibitions,  and 
allowances,  along  with  a  variety  of  other 
types  of  provisions.  In  certain  cases,  we 
may  use  these  terms  to  apply  to  some 
but  not  all  of  the  provisions  of  a  part  or 
section.  For  example,  we  may  apply  the 
allowances  of  a  section  for  certain 
engines,  but  not  the  requirements.  We 
may  also  apply  all  provisions  except  the 
requirements  and  prohibitions. 

(1 )  A  standard  is  a  requirement 
established  by  regulation  that  limits  the 
emissions  of  air  pollutants.  Examples  of 
standards  include  numerical  emission 
standards  (such  as  0.01  g/kW-hr)and 
design  standards  (such  as  a  closed 
crankcase  standard).  Compliance  with 
or  conformance  to  a  standard  is  a 
specific  type  of  requirement,  and  in 
some  cases  a  standard  may  be  discussed 
as  a  requirement.  Thus,  a  statement 
about  the  requirements  of  a  part  or 
section  also  applies  with  respect  to  the 
standards  of  the  part  or  section. 

(2)  The  regulations  in  subchapter  U  of 
this  chapter  apply  other  requirements  in 
addition  to  standards.  For  example, 
manufacturers  are  required  to  keep 
records  and  provide  reports  to  EPA. 

(3)  While  requirements  state  what 
someone  must  do,  prohibitions  state 
what  someone  may  not  do.  Prohibitions 
are  often  referred  to  as  prohibited  acts 
or  prohibited  actions.  Most  penalties 
apply  for  violations  of  prohibitions.  A 
list  of  prohibitions  may  therefore 
include  the  failure  to  meet  a 
requirement  as  a  prohibited  action. 

(4)  Allowances  provide  some  form  of 
relief  from  requirements.  This  may 
include  provisions  delaying 
implementation,  establishing 
exemptions  or  test  waivers,  or  creating 
alternative  compliance  options. 
Allowances  may  be  conditional.  For 
example,  we  may  exempt  you  from 
certain  requirements  on  the  condition 
that  you  meet  certain  other 
requirements. 

(5)  The  regulations  in  subchapter  U  of 
this  chapter  also  include  important 
provisions  that  are  not  standards, 
requirements,  prohibitions,  or 
allowances,  such  as  definitions. 

(6)  Engines/equipment  are  generally 
considered  “ subject  fo”  a  specific 
provision  if  that  provision  applies,  or  if 
it  does  not  apply  because  of  an 
exemption  authorized  under  the 
regulation.  For  example,  locomotives 
are  subject  to  the  provisions  of  40  CFR 
part  1033  even  if  they  are  exempted 
from  the  standards  of  part  1033. 

(b)  Singular  and  plural.  Unless  stated 
otherwise  or  unless  it  is  clear  from  the 
regulatory  context,  provisions  written  in 
singular  form  include  the  plural  form 
and  provisions  written  in  plural  form 


include  the  singular  form.  For  example, 
the  statement  “The  manufacturer  must 
keep  this  report  for  three  years”  is 
equivalent  to  “The  manufacturers  must 
keep  these  reports  for  three  years.” 

(c)  Inclusive  lists.  Lists  in  the 
regulations  in  subchapter  U  of  this 
chapter  prefaced  by  “including”  or  “this 
includes”  are  not  exhaustive.  The  terms 
“including”  and  “this  includes”  should 
be  read  to  mean  “including  but  not 
limited  to”  and  “this  includes  but  is  not 
limited  to”.  For  example,  the  phrase 
“including  small  manufacturers”  does 
not  exclude  large  manufacturers. 
However,  prescriptive  statements  to 
“include”  specific  items  (such  as  those 
related  to  recordkeeping  and  reporting 
requirements)  may  be  exhaustive. 

(d)  Notes.  Statements  that  begin  with 
“Note:”  or  “Note  that”  are  intended  to 
clarify  specific  regulatory  provisions 
stated  elsewhere  in  the  regulations  in 
subchapter  U  of  this  chapter.  By 
themselves,  such  statements  are  not 
intended  to  specify  regulatory 
requirements.  Such  statements  are 
typically  used  for  regulatory  text  that, 
while  legally  sufficient  to  specify  a 
requirement,  may  be  misunderstood  by 
some  readers.  For  example,  the 
regulations  might  note  that  a  word  is 
defined  elsewhere  in  the  regulations  to 
have  a  specific  meaning  that  may  be 
either  narrower  or  broader  than  some 
readers  might  assume. 

(e)  Examples.  Examples  provided  in 
the  regulations  in  subchapter  U  of  this 
chapter  are  typically  introduced  by 
either  “for  example”  or  “such  as”. 
Specific  examples  given  in  the 
regulations  do  not  necessarily  represent 
the  most  common  examples.  The 
regulations  may  specify  examples 
conditionally  (that  is,  specifying  that 
they  are  applicable  only  if  certain 
criteria  or  conditions  are  met).  Lists  of 
examples  cannot  be  presumed  to  be 
exhaustive  lists. 

(f)  Generally  and  typically.  Statements 
that  begin  with  “generally”,  “in 
general”,  or  “typically”  should  not  be 
read  to  apply  universally  or  absolutely. 
Rather  they  are  intended  to  apply  for  the 
most  common  circumstances. 
“Generally”  and  “typically”  statements 
may  be  identified  as  notes  as  described 
in  paragraph  (d)  of  this  section. 

(g)  Unusual  circumstances.  The 
regulations  in  subchapter  U  of  this 
chapter  specify  certain  allowances  that 
apply  “in  unusual  circumstances”. 
While  it  is  difficult  to  precisely  define 
what  “unusual  circumstances”  means, 
this  generally  refers  to  specific 
circumstances  that  are  both  rare  and 
unforeseeable.  For  example,  a  severe 
hurricane  in  the  northeastern  United 
States  may  be  considered  to  be  an 
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unusual  circumstance,  while  a  less 
severe  hurricane  in  the  southeastern 
United  States  may  not  be.  Where  the 
regulations  limit  an  allowance  to 
unusual  circumstances,  manufacturers 
and  others  should  not  presume  that 
such  an  allowance  will  be  available  to 
them.  Provisions  related  to  unusual 
circumstances  may  be  described  using 
the  phrase  “ normal  circumstances”, 
which  are  those  circumstances  that  are 
not  unusual  circumstances. 

(h)  Exceptions  and  other 
specifications .  Regulatory  provisions 
may  be  expressed  as  a  general 
prohibition,  requirement,  or  allowance 
that  is  modified  by  other  regulatory  text. 
Such  provisions  may  include  phrases 
such  as  “unless  specified  otherwise”, 
“except  as  specified”,  or  “as  specified 
in  this  section”,  it  is  important  that  the 
exceptions  and  the  more  general 
statement  be  considered  together.  This 
regulatory  construct  is  intended  to  allow 
the  core  requirement  or  allowance  to  be 
stated  in  simple,  clear  sentences,  rather 
than  more  precise  and  comprehensive 
sentences  that  may  be  misread.  For 
example,  where  an  action  is  prohibited 
in  most  but  not  all  circumstances,  the 
provision  may  state  that  you  may  not 
take  the  action,  “except  as  specified  in 
this  section.”  The  exceptions  could  then 
be  stated  in  subsequent  regulatory  text. 

*  326.  Revise  the  section  heading  for 
§1068.35  to  read  as  follows: 

§1068.35  Symbols,  acronyms,  and 
abbreviations. 

*  *  *  *  * 

*  327.  Section  1068.40  is  amended  by 
revising  the  section  heading  and 
paragraph  (a)  and  removing  paragraph 
(c). 

The  revisions  read  as  follows: 

§1068.40  Special  provisions  for 
implementing  changes  in  the  regulations  in 
this  part. 

(a)  During  the  12  months  following 
the  effective  date  of  any  change  in  the 
provisions  of  this  part,  you  may  ask  to 
apply  the  previously  applicable 
provisions.  Note  that  the  effective  date 
is  generally  30  or  60  days  after 
publication  in  the  Federal  Register,  as 
noted  in  the  final  rule.  We  will 
generally  approve  your  request  if  you 
can  demonstrate  that  it  would  be 
impractical  to  comply  with  the  new 
requirements.  We  may  consider  the 
potential  for  adverse  environmental 
impacts  in  our  decision.  Similarly,  in 
unusual  circumstances,  you  may  ask  for 
relief  under  this  paragraph  (a)  from  new 
requirements  that  apply  under  the 
standard  -settingpart. 

*  *  *  *  * 


*  328.  Section  1068.45  is  amended  by 
revising  paragraph  (e)  and  adding 
paragraphs  (g)  and  (h)  to  read  as  follows: 

§1068.45  General  labeling  provisions. 

***** 

(e)  Prohibitions  against  removing 
labels.  As  specified  in  §1068.1 01  (b)(7), 
removing  permanent  labels  is  prohibited 
except  for  certain  circumstances. 
Removing  temporary  or  removable 
labels  prematurely  is  also  prohibited  by 
§1068.101  (b)(7). 

***** 

(g)  Date  format.  If  you  use  a  coded 
approach  to  identify  the  engine/ 
equipment’s  date  of  manufacture, 
describe  or  interpret  the  code  in  your 
application  for  certification. 

(h)  Branding.  The  following 
provisions  apply  if  you  identify  the 
name  and  trademark  of  another 
company  instead  of  your  own  on  your 
emission  control  information  label,  as 
provided  in  the  standard -settingpart: 

(1 )  You  must  have  a  contractual 
agreement  with  the  other  company  that 
obligates  that  company  to  take  the 
following  steps: 

(i)  Meet  the  emission  warranty 
requirements  that  apply  under  the 
standard-settingpart.  This  may  involve 
a  separate  agreement  involving 
reimbursement  of  warranty-related 
expenses. 

(ii)  Report  all  warranty -related 
information  to  the  certificate  holder. 

(2)  In  your  application  for 
certification,  identify  the  company 
whose  trademark  you  will  use. 

(3)  You  remain  responsible  for 
meeting  all  the  requirements  of  this 
chapter,  including  warranty  and  defect - 
reporting  provisions. 

*  329.  Section  1068.95  is  revised  to  read 
as  follows: 

§1068.95  Incorporation  by  reference. 

(a)  Certain  material  is  incorporated  by 
reference  into  this  part  with  the 
approval  of  the  Director  of  the  Federal 
Register  under  5  U.S.C.  552(a)  and  1 
CFR  part  51 .  To  enforce  any  edition 
other  than  that  specified  in  this  section, 
the  Environmental  Protection  Agency 
must  publish  a  document  in  the  Federal 
Register  and  the  material  must  be 
available  to  the  public.  All  approved 
materials  are  available  for  inspection  at 
the  Air  and  Radiation  Docket  and 
information  Center  (Air  Docket)  in  the 
EPA  Docket  Center  (EPA/DC)  at  Rm. 
3334,  EPA  West  Bldg.,  1301 
Constitution  Ave.  NW.,  Washington,  DC 
The  EPA/DC  Public  Reading  Room 
hours  of  operation  are  8:30  a.m.  to  4:30 
p.m.,  Monday  through  Friday,  excluding 
legal  holidays.  The  telephone  number  of 
the  EPA/DC  Public  Reading  Room  is 


(202)  566-1744,  and  the  telephone 
number  for  the  Air  Docket  is  (202)  566- 
1742.  These  approved  materials  are  also 
available  for  inspection  at  the  National 
Archives  and  Records  Administration 
(NARA).  For  information  on  the 
availability  of  this  material  at  NARA, 
call  (202)  741-6030  or  go  to  http:// 
www.  arch  i  ves.gov/federal_register/ 
code_of_federa  l_regulations/ibr_ 
locations.html.  In  addition,  these 
materials  are  available  from  the  sources 
listed  below. 

(b)  SAE  international,  400 
Commonwealth  Dr.,  Warrendale,  PA 
15096-0001,  (724)  776-4841,  or  http:// 
www.sae.org : 

(1)  SAE  J1 930,  Electrical/Electronic 
Systems  Diagnostic  Terms,  Definitions, 
Abbreviations,  and  Acronyms,  revised 
October  2008  (“SAE  J1 930”),  1BR 
approved  for  §1 068.45(f). 

(2)  [Reserved] 

Subpart  B — Prohibited  Actions  and 
Related  Requirements 

*  330. Section  1068.101  isamendedby 
revising  the  introductory  text  and 
paragraphs  (a)(1)  through  (3),  (b)(1) 
introductory  text,  (b)(2),  (b)(3),  (b)(4), 
(b)(5)  introductory  text,  (b)(6),  and  (h) 
introductory  text  to  read  as  follows: 

§1068.101  What  general  actions  does  this 
regulation  prohibit? 

This  section  specifies  actions  that  are 
prohibited  and  the  maximum  civil 
penalties  that  we  can  assess  for  each 
violation  in  accordance  with  42  U.S.C. 
7522  and  7524.  The  maximum  penalty 
values  listed  in  paragraphs  (a)  and  (b)  of 
this  section  and  in  §1068.125  apply  as 
of  August  1,2016.  As  described  in 
paragraph  (h)  of  this  section,  these 
maximum  penalty  limits  are  different 
for  earlier  violations  and  they  may  be 
adjusted  asset  forth  in  40  CFR  part  19. 

(a)  *  *  * 

(1)  Introduction  into  commerce.  You 
may  not  sell,  offer  for  sale,  or  introduce 
or  deliver  into  commerce  in  the  United 
States  or  import  into  the  United  States 
any  new  engine/equipment  after 
emission  standards  take  effect  for  the 
engine/equipment,  unless  it  is  covered 
by  a  valid  certificate  of  conformity  for 
its  model  year  and  has  the  required 
label  or  tag.  You  also  may  not  take  any 
of  the  actions  listed  in  the  previous 
sentence  with  respect  to  any  equipment 
containing  an  engine  subject  to  this 
part’s  provisions  unless  the  engine  is 
covered  by  a  valid  certificate  of 
conformity  for  its  model  year  and  has 
the  required  engine  label  or  tag.  We  may 
assess  a  civil  penalty  up  to  $44,539  for 
each  engine  or  piece  of  equipment  in 
violation. 
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(1)  For  purposes  of  this  paragraph 
(a)(1),  a  valid  certificate  of  conformity  is 
one  that  applies  for  the  same  model  year 
as  the  model  year  of  the  equipment 
(except  as  allowed  by  §1068. 105(a)), 
covers  the  appropriate  category  or 
subcategory  of  engines/equipment  (such 
as  locomotive  or  sterndrive/ inboard 
Marine  SI  or  nonhandheld  Small  SI), 
and  conforms  to  all  requirements 
specified  for  equipment  in  the  standard  - 
setting  part.  Engines/equipment  are 
considered  not  covered  by  a  certificate 
unless  they  are  in  a  configuration 
described  in  the  application  for 
certification. 

(ii)  The  prohibitions  of  this  paragraph 
(a)(1 )  also  apply  for  new  engines  you 
produce  to  replace  an  older  engine  in  a 
piece  of  equipment,  except  that  the 
engines  may  qualify  for  the 
replacement -engineexemption  in 
§1068.240. 

(iii)  The  prohibitions  of  this 
paragraph  (a)(1 )  also  apply  for  new 
engines  that  will  be  installed  in 
equipment  subject  to  equipment  -based 
standards,  except  that  the  engines  may 
qualify  for  an  exemption  under 

§1 068.260(c)  or  §1068.262. 

(iv)  Where  the  regulations  specify  that 
you  are  allowed  to  introduce  engines/ 
equipment  into  U.S.  commerce  without 
a  certificate  of  conformity,  you  may  take 
any  of  the  otherwise  prohibited  actions 
specified  in  this  paragraph  (a)(1 )  with 
respect  to  those  engines/equipment. 

(2)  Reporting  and  recordkeeping.  This 
chapter  requires  you  to  record  certain 
types  of  information  to  show  that  you 
meet  our  standards.  You  must  comply 
with  these  requirements  to  make  and 
maintain  required  records  (including 
those  described  in  §1068.501).  You  may 
not  deny  us  access  to  your  records  or 
the  ability  to  copy  your  records  if  we 
have  the  authority  to  see  or  copy  them. 
Also,  you  must  give  us  complete  and 
accurate  reports  and  information 
without  delay  as  required  under  this 
chapter.  Failure  to  comply  with  the 
requirements  of  this  paragraph  is 
prohibited.  We  may  assess  a  civil 
penalty  up  to  $44,539  for  each  day  you 
are  in  violation.  In  addition,  knowingly 
submitting  false  information  is  a 
violation  of  18  U.S.C.  1001 ,  which  may 
involve  criminal  penalties  and  up  to 
five  years  imprisonment. 

(3)  Testing  and  access  to  facilities. 

You  may  not  keep  us  from  entering  your 
facility  to  test  engines/equipment  or 
inspect  if  we  are  authorized  to  do  so. 
Also,  you  must  perform  the  tests  we 
require  (or  have  the  tests  done  for  you). 
Failure  to  perform  this  testing  is 
prohibited.  We  may  assess  a  civil 
penalty  up  to  $44,539  for  each  day  you 
are  in  violation. 


(b)*  *  * 

(1)  Tampering.  You  may  not  remove 
or  render  inoperative  any  device  or 
element  of  design  installed  on  or  in 
engines/equipment  in  compliance  with 
the  regulations  prior  to  its  sale  and 
delivery  to  the  ultimate  purchaser.  You 
also  may  not  knowingly  remove  or 
render  inoperative  any  such  device  or 
element  of  design  after  such  sale  and 
delivery  to  the  ultimate  purchaser.  This 
includes,  for  example,  operating  an 
engine  without  a  supply  of  appropriate 
quality  urea  if  the  emission  control 
system  relies  on  urea  to  reduce  NOx 
emissions  or  the  use  of  incorrect  fuel  or 
engine  oil  that  renders  the  emission 
control  system  inoperative.  Section 
1068.120  describes  how  this  applies  to 
rebuilding  engines.  See  the  standard  - 
setting  part,  which  may  include 
additional  provisions  regarding  actions 
prohibited  by  this  requirement.  Fora 
manufacturer  or  dealer,  we  may  assess 
a  civil  penalty  up  to  $44,539  for  each 
engine  or  piece  of  equipment  in 
violation.  For  anyone  else,  we  may 
assess  a  civil  penalty  up  to  $4,454  for 
each  engine  or  piece  of  equipment  in 
violation.  This  prohibition  does  not 
apply  in  any  of  the  following  situations: 
***** 

(2)  Defeat  devices.  You  may  not 
knowingly  manufacture,  sell,  offer  to 
sell,  or  install,  any  component  that 
bypasses,  impairs,  defeats,  or  disables 
the  control  of  emissions  of  any  regulated 
pollutant,  except  as  explicitly  allowed 
by  the  standard -settingpart.  We  may 
assess  a  civil  penalty  up  to  $4,454  for 
each  component  in  violation. 

(3)  Stationary  engines.  For  an  engine 
that  is  excluded  from  any  requirements 
of  this  chapter  because  it  is  a  stationary 
engine,  you  may  not  move  it  or  install 
it  in  any  mobile  equipment  except  as 
allowed  by  the  provisions  of  this 
chapter.  You  may  not  circumvent  or 
attempt  to  circumvent  the  residence¬ 
time  requirements  of  paragraph  (2)(i ii) 
of  the  nonroad  engine  definition  in 
§1068.30.  Anyone  violating  this 
paragraph  (b)(3)  is  deemed  to  be  a 
manufacturer  in  violation  of  paragraph 
(a)(1 )  of  this  section.  We  may  assess  a 
civil  penalty  up  to  $44,539  for  each 
engine  or  piece  of  equipment  in 
violation. 

(4)  Competition  engines/equipment. 

(i)  For  uncertified  engines/equipment 
that  are  excluded  or  exempted  as  new 
engines/equipment  from  any 
requirements  of  this  chapter  because 
they  are  to  be  used  solely  for 
competition,  you  may  not  use  any  of 
them  in  a  manner  that  is  inconsistent 
with  use  solely  for  competition.  Anyone 
violating  this  paragraph  (b)(4)(i)  is 


deemed  to  be  a  manufacturer  in 
violation  of  paragraph  (a)(1)  of  this 
section.  We  may  assess  a  civil  penalty 
up  to  $44,539  for  each  engine  or  piece 
of  equipment  in  violation,  (ii)  For 
certified  non  road  engines/equipment 
that  qualify  for  exemption  from  the 
tampering  prohibition  as  described  in 
§1068.235  because  they  are  to  be  used 
solely  for  competition,  you  may  not  use 
any  of  them  in  a  manner  that  is 
inconsistent  with  use  solely  for 
competition.  Anyone  violating  this 
paragraph  (b)(4)(ii)  is  in  violation  of 
paragraph  (b)(1 )  or  (2)  of  this  section. 

(5)  Importation.  You  may  not  import 
an  uncertified  engine  or  piece  of 
equipment  if  it  is  defined  to  be  new  in 
the  standard -settingpart  with  a  model 
year  for  which  emission  standards 
applied.  Anyone  violating  this 
paragraph  (b)(5)  is  deemed  to  be  a 
manufacturer  in  violation  of  paragraph 
(a)(1)  of  this  sect  ion.  We  may  assess  a 
civil  penalty  up  to  $44,539  for  each 
engine  or  piece  of  equipment  in 
violation.  Note  the  following: 
***** 

(6)  Warranty,  recall,  and  maintenance 
instructions.  You  must  meet  your 
obligation  to  honor  your  emission - 
related  warranty  under  §1068.115, 
including  any  commitments  you 
identify  in  your  application  for 
certification.  You  must  also  fulfill  all 
applicable  requirements  under  subpart 

F  of  this  part  related  to  emission -related 
defects  and  recalls.  You  must  also 
provide  emission  -related installation 
and  maintenance  instructions  as 
described  in  the  standard -settingpart. 
Failure  to  meet  these  obligations  is 
prohibited.  Also,  except  as  specifically 
provided  by  regulation,  you  are 
prohibited  from  directly  or  indirectly 
communicating  to  the  ultimate 
purchaser  or  a  later  purchaser  that  the 
emission -related warranty  is  valid  only 
if  the  owner  has  service  performed  at 
authorized  facilities  or  only  if  the  owner 
uses  authorized  parts,  components,  or 
systems.  We  may  assess  a  civil  penalty 
up  to  $44,539  for  each  engine  or  piece 
of  equipment  in  violation. 
***** 

(h)  The  maximum  penalty  values 
listed  in  paragraphs  (a)  and  (b)  of  this 
section  and  in  §1068.125  apply  as  of 
August  1, 2016.  Maximum  penalty 
values  for  earlier  violations  are 
published  in  40  CFR  part  19.  Maximum 
penalty  limits  may  be  adjusted  after 
August  1, 2016  based  on  the  Consumer 
Price  Index.  The  specific  regulatory 
provisions  for  changing  the  maximum 
penalties,  published  in  40  CFR  part  19, 
reference  the  applicable  U.S.  Code 
citation  on  which  the  prohibited  action 
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is  based.  The  following  table  is  shown 
here  for  informational  purposes; 

*  *  *  *  * 

*  331.  Section  1068.103  is  revised  to 
read  as  follows: 

§1068.103  Provisions  related  to  the 
duration  and  applicability  of  certificates  of 
conformity. 

(a)  Engines/equipment  covered  by  a 
certificate  of  conformity  are  limited  to 
those  that  are  produced  during  the 
period  specified  in  the  certificate  and 
conform  to  the  specifications  described 
in  the  certificate  and  the  associated 
application  for  certification.  For  the 
purposes  of  this  paragraph  (a), 
“specifications”  includes  the  emission 
control  information  label  and  any 
conditions  or  limitations  identified  by 
the  manufacturer  or  EPA.  For  example, 
if  the  application  for  certification 
specifies  certain  engine  configurations, 
the  certificate  does  not  cover  any 
configurations  that  are  not  specified.  We 
may  ignore  any  information  provided  in 
the  application  that  we  determine  is  not 
relevant  to  a  demonstration  of 
compliance  with  applicable  regulations, 
such  as  your  projected  production 
volumes  in  many  cases. 

(b)  Unless  the  standard -settingpart 
specifies  otherwise,  determine  the 
production  period  corresponding  to 
each  certificate  of  conformity  as 
specified  in  this  paragraph  (b).  In 
general,  the  production  period  is  the 
manufacturer’sannual  production 
period  identified  as  a  model  year. 

(1)  For  engines/equipment  subject  to 
emission  standards  based  on  model 
years,  the  first  day  of  the  annual 
production  period  can  be  no  earlier  than 
January  2  of  the  calendar  year  preceding 
the  year  for  which  the  model  year  is 
named,  or  the  earliest  date  of 
manufacture  for  any  engine/equipment 
in  the  engine  family,  whichever  is  later. 
The  last  day  of  the  annual  production 
period  can  be  no  later  than  December  31 
of  the  calendar  year  for  which  the  model 
year  is  named  or  the  latest  date  of 
manufacture  for  any  engine/equipment 
in  the  engine  family,  whichever  is 
sooner.  Note  that  this  approach  limits 
how  you  can  designate  a  model  year  for 
your  engines/equipment;  however,  it 
does  not  limit  your  ability  to  meet  more 
stringent  emission  standards  early 
where  this  is  permitted  in  the 
regulation. 

(2)  For  fuel  -systemcomponents 
certified  to  evaporative  emission 
standards  based  on  production  periods 
rather  than  model  years,  the  production 
period  is  either  the  calendar  year  or  a 
longer  period  we  specify  consistent  with 
the  manufacturer’s  normal  production 
practices. 


(c)  A  certificate  of  conformity  will  not 
cover  engines/equipment  you  produce 
with  a  date  of  manufacture  earlier  than 
the  date  you  submit  the  application  for 
certification  for  the  family.  You  may 
start  to  produce  engines/equipment  after 
you  submit  an  application  for 
certification  and  before  the  effective 
date  of  a  certificate  of  conformity, 
subject  to  the  following  conditions: 

(1 )  The  engines/equipment  must 
conform  in  ail  material  respects  to  the 
engines/equipment  described  in  your 
application.  Note  that  if  we  require  you 
to  modify  your  application,  you  must 
ensure  that  ail  engines/equipment 
conform  to  the  specifications  of  the 
modified  application. 

(2)  The  engines/equipment  may  not 
be  sold,  offered  for  sale,  introduced  into 
U.S.  commerce,  or  delivered  for 
introduction  into  U.S.  commerce  before 
the  effective  date  of  the  certificate  of 
conformity. 

(3)  You  must  notify  us  in  your 
application  for  certification  that  you 
plan  to  use  the  provisions  of  this 
paragraph  (c)and  when  you  intend  to 
start  production.  If  the  standard -setting 
part  specifies  mandatory  testing  for 
production- 1 ineengines,  you  must  start 
testing  as  directed  in  the  standard  ¬ 
setting  part  based  on  your  actual  start  of 
production,  even  if  that  occurs  before 
we  approve  your  certification.  You  must 
also  agree  to  give  us  full  opportunity  to 
inspect  and/or  test  the  engines/ 
equipment  during  and  after  production. 
For  example,  we  must  have  the 
opportunity  to  specify  selective 
enforcement  audits  as  allowed  by  the 
standard-settingpart  and  the  Clean  Air 
Act  as  if  the  engines/equipment  were 
produced  after  the  effective  date  of  the 
certificate. 

(4)  See  §1068.262  for  special 
provisions  that  apply  for  secondary 
engine  manufacturers  receiving 
shipment  of  partially  complete  engines 
before  the  effective  date  of  a  certificate. 

(d)  The  prohibition  in  §1068.101(a)(1) 
against  offering  to  sell  engines/ 
equipment  without  a  valid  certificate  of 
conformity  generally  does  not  apply  for 
engines/equipment  that  have  not  yet 
been  produced.  You  may  contractually 
agree  to  produce  engines/equipment 
before  obtaining  the  required  certificate 
of  conformity.  This  is  intended  to  allow 
manufacturers  of  low- volumeproducts 
to  establish  a  sufficient  market  for 
engines/equipment  before  going  through 
the  effort  to  certify. 

(e)  Engines/equipment  with  a  date  of 
manufacture  after  December  31  of  the 
calendar  year  for  which  a  model  year  is 
named  are  not  covered  by  the  certificate 
of  conformity  for  that  model  year.  You 
must  submit  an  application  for  a  new 


certificate  of  conformity  demonstrating 
compliance  with  applicable  standards 
even  if  the  engines/equipment  are 
identical  to  those  with  a  date  of 
manufacture  before  December  31 . 

(f)  The  flexible  approach  to  naming 
the  annual  production  period  described 
in  paragraph  (b)(1)  of  this  section  is 
intended  to  allow  you  to  introduce  new 
products  at  any  point  during  the  year. 
This  is  based  on  the  expectation  that 
production  periods  generally  run  on 
consistent  schedules  from  year  to  year. 
You  may  not  use  this  flexibility  to 
arrange  your  production  periods  such 
that  you  can  avoid  annual  certification. 

(g)  An  engine  is  generally  assigned  a 
model  year  based  on  its  date  of 
manufacture,  which  is  typically  based 
on  the  date  the  crankshaft  is  installed  in 
the  engine  (see  §1068.30).  You  may  not 
circumvent  the  provisions  of 

§1068.1 01  (a)(1 )  by  stockpiling  engines 
with  a  date  of  manufacture  before  new 
or  changed  emission  standards  take 
effect  by  deviating  from  your  normal 
production  and  inventory  practices.  (For 
purposes  of  this  paragraph  (g),  normal 
production  and  inventory  practices 
means  those  practices  you  typically  use 
for  similar  families  in  years  in  which 
emission  standards  do  not  change.  We 
may  require  you  to  provide  us  routine 
production  and  inventory  records  that 
document  your  normal  practices  for  the 
preceding  eight  years.)  For  most  engines 
you  should  plan  to  complete  the 
assembly  of  an  engine  of  a  given  model 
year  into  its  certified  configuration 
within  the  first  week  after  the  end  of  the 
model  year  if  new  emission  standards 
start  to  apply  in  that  model  year.  For 
special  circumstances  it  may  be 
appropriate  for  your  normal  business 
practice  to  involve  more  time.  For 
engines  with  per-cylinderdisplacement 
below  2.5  liters,  if  new  emission 
standards  start  to  apply  in  a  given  year, 
we  would  consider  an  engine  not  to  be 
covered  by  a  certificate  of  conformity  for 
the  preceding  model  year  if  the  engine 
is  not  assembled  in  a  compliant 
configuration  within  30  days  after  the 
end  of  the  model  year  for  that  engine 
family.  (Note:  an  engine  is  considered 
“in  a  compliant  configuration”  without 
being  fully  assembled  if  §1 068.260(a)  or 
(b)  authorizes  shipment  of  the  engine 
without  certain  components.)  For 
example,  in  the  case  where  new 
standards  apply  in  the  2010  model  year, 
and  your  normal  production  period  is 
based  on  the  calendar  year,  you  must 
complete  the  assembly  of  all  your  2009 
model  year  engines  before  January  31, 
2010,  or  an  earlier  date  consistent  with 
your  normal  production  and  inventory 
practices.  For  engines  with  per-cylinder 
displacement  at  or  above  2.5  liters,  this 
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time  may  not  exceed  60  days.  Note  that 
for  the  purposes  of  this  paragraph  (g),  an 
engine  shipped  under  §1068.261  is 
deemed  to  be  a  complete  engine.  Note 
also  that  §1068.245  allows  flexibility  for 
additional  time  in  unusual 
circumstances.  Note  finally  that 
disassembly  of  complete  engines  and 
reassembly  (such  as  for  shipment)  does 
not  affect  the  determination  of  model 
year;  the  provisions  of  this  paragraph  (g) 
apply  based  on  the  date  on  which  initial 
assembly  is  complete. 

(h)  This  paragraph  (h)  describes  the 
effect  of  suspending,  revoking,  or 
voiding  a  certificate  of  conformity.  See 
the  definitions  of  “suspend,”  “revoke,” 
and  “void”  in  §1068.30.  Engines/ 
equipment  produced  at  a  time  when  the 
otherwise  applicable  certificate  of 
conformity  has  been  suspended  or 
revoked  are  not  covered  by  a  certificate 
of  conformity.  Where  a  certificate  of 
conformity  is  void,  all  engines/ 
equipment  produced  under  that 
certificate  of  conformity  are  not  and 
were  not  covered  by  a  certificate  of 
conformity.  In  cases  of  suspension, 
engines/equipment  will  be  covered  by  a 
certificate  only  if  they  are  produced 
after  the  certificate  is  reinstated  or  a 
new  certificate  is  issued.  In  cases  of 
revocation  and  voiding,  engines/ 
equipment  will  be  covered  by  a 
certificate  only  if  they  are  produced 
after  we  issue  a  new  certificate.  42 

U  .S.C.  7522(a)(1 )  and  §  1 068. 1 01  (a)(  1 ) 
prohibit  selling,  offering  for  sale, 
introducing  into  commerce,  delivering 
for  introduction  into  commerce,  and 
importing  engines/equipment  that  are 
not  covered  by  a  certificate  of 
conformity,  and  they  prohibit  anyone 
from  causing  another  to  violate  these 
prohibitions. 

(i)  You  may  transfer  a  certificate  to 
another  entity  only  in  the  following 
cases; 

(1 )  You  may  transfer  a  certificate  to  a 
parent  company,  including  a  parent 
company  that  purchases  your  company 
after  we  have  issued  your  certificate. 

(2)  You  may  transfer  a  certificate  to  a 
subsidiary  including  a  subsidiary  you 
purchase  after  we  have  issued  your 
certificate. 

(3)  You  may  transfer  a  certificate  to  a 
subsidiary  of  your  parent  company. 

*  332.  Section  1068.105  isamendedby 
revising  paragraphs  (a)  and  (c)(2)  to  read 
as  follows: 

§1 068.1 05  What  other  provisions  apply  to 
me  specifically  if  I  manufacture  equipment 
needing  certified  engines? 

*  *  *  *  * 

(a)  Transitioning  to  new  engine -based 
standards,  if  new  engine- basedemissi on 
standards  apply  in  a  given  model  year, 


your  equipment  produced  in  that 
calendar  year  (or  later)  must  have 
engines  that  are  certified  to  the  new 
standards,  except  that  you  may  continue 
to  use  up  normal  inventories  of  engines 
that  were  built  before  the  date  of  the 
new  or  changed  standards.  For  purposes 
of  this  paragraph  (a),  normal  inventory 
applies  for  engines  you  possess  and 
engines  from  your  engine  supplier’s 
normal  inventory.  (Note:  this  paragraph 
(a)  does  not  apply  in  the  case  of  new 
remanufacturing  standards.)  We  may 
require  you  and  your  engine  suppliers 
to  provide  us  routine  production  and/or 
inventory  records  that  document  your 
normal  practices  for  the  preceding  eight 
years.  For  example,  if  you  have  records 
documenting  that  your  normal 
inventory  practice  is  to  keep  on  hand  a 
one-monthsupply  of  engines  based  on 
your  upcoming  production  schedules, 
and  a  new  tier  of  standards  starts  to 
apply  for  the  2015  model  year,  you  may 
order  engines  consistent  with  your 
normal  inventory  requirements  late  in 
the  engine  manufacturer’s  2014  model 
year  and  install  those  engines  in  your 
equipment  consistent  with  your  normal 
production  schedule.  Also,  if  your 
model  year  starts  before  the  end  of  the 
calendar  year  preceding  new  standards, 
you  may  use  engines  from  the  previous 
model  year  for  those  units  you 
completely  assemble  before  January  1  of 
the  year  that  new  standardsapply.  if 
emission  standards  for  the  engine  do  not 
change  in  a  given  model  year,  you  may 
continue  to  install  engines  from  the 
previous  model  year  without  restriction 
(or  any  earlier  model  year  for  which  the 
same  standards  apply).  You  may  not 
circumvent  the  provisions  of 
§1068.101(a)(1)  by  stockpiling  engines 
that  were  built  before  new  or  changed 
standards  take  effect.  Similarly,  you 
may  not  circumvent  the  provisions  of 
§1068.101  (a)(1)  by  knowingly  installing 
engines  that  were  stockpiled  by  engine 
suppliers  in  violation  of  §1068.1 03(f). 
Note  that  this  allowance  does  not  apply 
for  equipment  subject  to  equipment- 
based  standards.  See  40  CFR  1060.601 
for  similar  provisions  that  apply  for 
equipment  subject  to  evaporative 
emission  standards.  Note  that  the 
standard-settingpart  may  impose 
further  restrictions  on  using  up 
inventories  of  engines  from  an  earlier 
model  year  under  this  paragraph  (a). 
***** 

(c)*  *  * 

(2)  Permanently  attach  the  duplicate 
label  to  your  equipment  by  securing  it 
to  a  part  needed  for  normal  operation 
and  not  normally  requiring  replacement. 
Make  sure  an  average  person  can  easily 
read  it.  Note  that  attaching  an  inaccurate 


duplicate  label  may  be  a  violation  of 
§1068.1 01  (b)(7). 

***** 

*  333.  Section  1068.110  isamended  by 
revising  the  section  heading  and 
paragraph  (d)  to  read  as  follows; 

§1 068.1 1 0  Other  provisions  for  engines/ 
equipment  in  service. 

***** 

(d)  Defeat  devices.  We  may  test 
components,  engines,  and  equipment  to 
investigate  potential  defeat  devices.  We 
may  also  require  the  manufacturer  to  do 
this  testing.  If  we  choose  to  investigate 
one  of  your  designs,  we  may  require  you 
to  show  us  that  a  component  is  not  a 
defeat  device,  and  that  an  engine/ 
equipment  does  not  have  a  defeat 
device.  To  do  this,  you  may  have  to 
share  with  us  information  regarding  test 
programs,  engineering  evaluations, 
design  specifications,  calibrations,  on¬ 
board  computer  algorithms,  and  design 
strategies,  it  is  a  violation  of  the  Clean 
Air  Act  for  anyone  to  make,  install  or 
use  defeat  devices  as  described  in 
§1068.1 01  (b)(2)  and  the  standard - 
setting  part. 

***** 

*  334.  Section  1068.115  isamended  by 
revising  the  section  heading  to  read  as 
follows; 

§1068.115  What  are  manufacturers’ 
emission-related  warranty  requirements? 

***** 

*  335.  Section  1068.120  isamended  by 
revising  the  section  heading  and 
paragraph  (f)  to  read  as  follows: 

§1068.120  Requirements  for  rebuilding 
engines. 

***** 

(f)  A  rebuilt  engine  or  other  used 
engine  may  replace  a  certified  engine  in 
a  piece  of  equipment  only  if  the  engine 
was  built  and/or  rebuilt  to  a  certified 
configuration  meeting  equivalent  or 
more  stringent  emission  standards.  Note 
that  a  certified  configuration  would 
generally  include  more  than  one  model 
year.  A  rebuilt  engine  being  installed 
that  is  from  the  same  model  year  or  a 
newer  model  year  than  the  engine  being 
replaced  meets  this  requirement.  The 
following  examples  illustrate  the 
provisions  of  this  paragraph  (f): 

(1)  In  most  cases,  you  may  use  a 
rebuilt  Tier  2  engine  to  replace  a  Tier  1 
engine  or  another  Tier  2  engine. 

(2)  You  may  use  a  rebuilt  Tier  1 
engine  to  replace  a  Tier  2  engine  if  the 
two  engines  differ  only  with  respect  to 
model  year  or  other  characteristics 
unrelated  to  emissions  since  such 
engines  would  be  considered  to  be  in 
the  same  configuration.  This  may  occur 
if  the  Tier  1  engine  had  emission  levels 
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below  the  Tier  2  standards  or  if  the  Tier 
2  engine  was  certified  with  a  Family 
Emission  Limit  for  calculating  emission 
credits. 

(3)  You  may  use  a  rebuilt  engine  that 
originally  met  the  Tier  1  standards 
without  certification,  as  provided  under 
§1068.265,  to  replace  a  certified  Tier  1 
engine.  This  may  occur  for  engines 
produced  under  a  Transition  Program 
for  Equipment  Manufacturerssuch  as 
that  described  in  40  CFR  1039.625. 

(4)  You  may  never  replace  a  certified 
engine  with  an  engine  rebuilt  to  a 
configuration  that  does  not  meet  EPA 
emission  standards.  Note  that,  for 
purposes  of  this  paragraph  (f)(4),  a 
configuration  is  considered  to  meet  EPA 
emission  standards  if  it  was  previously 
certified  or  was  otherwise  shown  to 
meet  emission  standards  (see 
§1068.265). 

(5)  The  standard-settingpart  may 
apply  further  restrictions  to  situations 
involving  installation  of  used  engines  to 
repower  equipment.  For  example,  see  40 
CFR  part  1037  for  provisions  that  apply 
for  glider  vehicles. 

*  *  *  *  * 

*  336.  Section  1068.125  isamendedby 
revising  paragraph  (b)  introductory  text 
to  read  as  follows: 

§1068.125  What  happens  If !  violate  the 
regulations? 

*  *  *  *  * 

(b)  Administrative  penalties.  Instead 
of  bringing  a  civil  action,  we  may  assess 
administrative  penalties  if  the  total  is 
less  than  $356,312  against  you 
individually.  This  maximum  penalty 
may  be  greater  if  the  Administrator  and 
the  Attorney  General  jointly  determine 
that  a  greater  administrative  penalty 
assessment  is  appropriate,  or  if  the  limit 
is  adjusted  under  40  CFR  part  19.  No 
court  may  review  this  determination. 
Before  we  assess  an  administrative 
penalty,  you  may  ask  for  a  hearing  as 
described  in  subpart  G  of  this  part.  The 
Administrator  may  compromise  or 
remit,  with  or  without  conditions,  any 
administrative  penalty  that  may  be 
imposed  under  this  section. 


Subpart  C — Exemptions  and 
Exclusions 

*  337. Section  1068.201  isamendedby 
revising  the  section  heading, 
introductory  text,  and  paragraphs  (a) 
and  (c)  to  read  as  follows: 

§1068.201  Genera!  exemption  and 
exclusion  provisions. 

We  may  exempt  new  engines/ 
equipment  from  some  or  all  of  the 
prohibited  acts  or  requirements  of  this 


part  under  provisions  described  in  this 
subpart.  We  may  exempt  non  road 
engines/equipment  already  placed  in 
service  in  the  United  States  from  the 
prohibition  in  §1068.101  (b)(1 )  if  the 
exemption  for  non  road  engines/ 
equipment  used  solely  for  competition 
applies  (see  §1068.235).  In  addition,  see 
§1068.1  and  the  standard -settingparts 
to  determine  if  other  engines/equipment 
are  excluded  from  some  or  all  of  the 
regulations  in  this  chapter. 

(a)  This  subpart  identifies  which 
engines/equipment  qualify  for 
exemptions  and  what  information  we 
need.  We  may  require  more  information. 
***** 

(c)  If  you  use  an  exemption  under  this 
subpart,  we  may  require  you  to  add  a 
permanent  or  removable  label  to  your 
exempted  engines/equipment.  You  may 
ask  us  to  modify  these  labeling 
requirements  if  it  is  appropriate  for  your 
engi  ne/equi  pment. 
***** 

*  338.  Section  1068.210  is  amended  by 
revising  the  section  heading  and 
paragraph  (e)  to  read  as  follows: 

§1068.210  Exempting  test  engines/ 
equipment. 

***** 

(e)  if  we  approve  your  request  for  a 
testing  exemption,  we  will  send  you  a 
letter  or  a  memorandum  describing  the 
basis  and  scope  of  the  exemption.  It  will 
also  include  any  necessary  terms  and 
conditions,  which  normally  require  you 
to  do  the  following: 

(1 )  Stay  within  the  scope  of  the 
exemption. 

(2)  Create  and  maintain  adequate 
records  that  we  may  inspect. 

(3)  Add  a  permanent  label  to  all 
engines/equipment  exempted  under  this 
section,  consistent  with  §1068.45,  with 
at  least  the  following  items: 

(i)  The  label  heading  “EMISSION 
CONTROL  INFORMATION”. 

(ii)  Your  corporate  name  and 
trademark. 

(iii)  Engine  displacement,  family 
identification,  and  model  year  of  the 
engine/equipment  (as applicable),  or 
whom  to  contact  for  further  information. 

(iv)  The  statement:  “THUS  [engine, 
equipment,  vehicle,  etc.]  IS  EXEMPT 
UNDER 40  CFR  1068.210  OR  1068.215 
FROM  EMISSION  STANDARDS  AND 
RELATED  REQUIREMENTS.” 

(4)  Tell  us  when  the  test  program  is 
finished. 

(5)  Tell  us  the  final  disposition  of  the 
engi  nes/equ  i  pment. 

*  339.  Section  1068.215  is  amended  by 
revising  the  section  heading  and 
paragraphs  (a)  and  (c)(3)(iv)  to  read  as 
fol  lows: 


§1068.215  Exempting  manufacturer- 
owned  engines/equipment. 

(a)  You  are  eligible  for  this  exemption 
for  manufacturer-ownedengines/ 
equipment  only  if  you  are  a  certificate 
holder.  Any  engine  for  which  you  meet 
all  applicable  requirements  under  this 
section  is  exempt  without  request. 
***** 

(c)  *  *  * 

(3)  *  *  * 

(iv)  The  statement:  “THUS  [engine, 
equipment,  vehicle,  etc.]  IS  EXEMPT 
U  N  DER  40  CFR  1 068.2 1 0  OR  1 068.2 1 5 
FROM  EMISSION  STANDARDS  AND 
RELATED  REQUIREMENTS.” 

*  340.  Section  1068.220  is  revised  to 
read  as  follows: 

§1068.220  Exempting  display  engines/ 
equipment. 

(a)  Anyone  may  request  an  exemption 
for  display  engines/equipment. 

(b)  Nonconforming  display  engines/ 
equipment  will  be  exempted  if  they  are 
used  only  for  displays  in  the  interest  of 
a  business  or  the  general  public.  This 
exemption  does  not  apply  to  engines/ 
equipment  displayed  for  private  use, 
private  collections,  or  any  other  purpose 
we  determine  is  inappropriate  for  a 
display  exemption. 

(c)  You  may  operate  the  exempted 
engine/equipment,  but  only  if  we 
approve  specific  operation  that  is  part  of 
the  display,  or  is  necessary  for  the 
display  (possibly  including  operation 
that  is  indirectly  necessary  for  the 
display).  We  may  consider  any  relevant 
factor  in  our  approval  process, 
including  the  extent  of  the  operation, 
the  overall  emission  impact,  and 
whether  the  engine/equipment  meets 
emission  requirements  of  another 
country. 

(d)  You  may  sell  or  lease  the 
exempted  engine/equipment  only  with 
our  advance  approval. 

(e)  To  use  this  exemption,  you  must 
add  a  permanent  label  to  ail  engines/ 
equipment  exempted  under  this  section, 
consistent  with  §1068.45,  with  at  least 
the  following  items: 

(1)  The  label  heading  “EMISSION 
CONTROL  INFORMATION”. 

(2)  Your  corporate  name  and 
trademark. 

(3)  Engine  displacement,  family 
identification,  and  model  year  of  the 
engine/equipment  (as  applicable),  or 
whom  to  contact  for  further  information. 

(4)  The  statement:  “THUS  [engine, 
equipment,  vehicle,  etc.]  IS  EXEMPT 
UNDER 40  CFR  1068.220  FROM 
EMISSION  STANDARDS  AND 
RELATED  REQUIREMENTS.” 

(f)  We  may  set  other  conditions  for 
approval  of  this  exemption. 
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*  341 .  Section  1068.225  is  revised  to 
read  as  follows: 

§1068.225  Exempting  engines/equipment 
for  national  security. 

The  standards  and  requirements  of 
the  standard -settingpart  and  the 
prohibitions  in  §1068.1 01  (a)(1)  and  (b) 
do  not  apply  to  engines  exempted  under 
this  section. 

(a)  An  engine/equipment  is  exempt 
without  a  request  if  it  will  be  owned  by 
an  agency  of  the  Federal  Government 
responsible  for  national  defense  and  it 
meets  at  least  one  of  the  fol  low i ng 
criteria: 

(1)  An  engine  is  automatically  exempt 
in  cases  where  the  equipment  in  which 
it  will  be  installed  has  armor, 
permanently  attached  weaponry,  or 
other  substantial  features  typical  of 
military  combat.  Similarly,  equipment 
subject  to  equipment -basedstandards  is 
automatically  exempt  if  it  has  any  of 
these  same  features. 

(2)  In  the  case  of  marine  vessels  with 
compression -ignitionengines,  an  engine 
is  automatically  exempt  if  the  vessel  in 
which  it  will  be  installed  has 
specialized  electronic  warfare  systems, 
unique  stealth  performance 
requirements,  or  unique  combat 
maneuverability  requirements. 

(3)  Gas  turbine  engines  installed  in 
marine  vessels  are  automatically 
exempt. 

(4)  An  engine/equipment  is 
automatically  exempt  if  it  would  need 
sulfur-sensitivetechnoiogy  to  comply 
with  emission  standards,  and  it  is 
intended  to  be  used  in  areas  outside  the 
United  States  where  ultra  low -sulfur 
fuel  is  unavailable. 

(b)  For  the  circumstances  described  in 
paragraphs  (a)(1 )  and  (2)  of  this  section, 
an  engine/equipment  is  also  exempt 
without  a  request  if  it  will  be  used,  but 
not  owned,  by  an  agency  of  the  Federal 
Government  responsible  for  national 
defense. 

(c)  Manufacturers  may  produce  and 
ship  engines/ equipment  under  an 
automatic  exemption  as  described  in 
paragraph  (a)  or  (b)  of  this  section  if 
they  receive  a  written  request  for  such 
engines/equipment  from  the  appropriate 
federal  agency. 

(d)  Manufacturers  may  request  a 
national  security  exemption  for  engines/ 
equipment  not  meeting  the  conditions 
of  paragraphs  (a)  and  (b)  of  this  section 
as  long  as  the  request  is  endorsed  by  an 
agency  of  the  Federal  Government 
responsible  for  national  defense,  in  your 
request,  explain  why  you  need  the 
exemption. 

(e)  Add  a  permanent  label  to  all 
engines/equipment  exempted  under  this 


section,  consistent  with  §1068.45,  with 
at  least  the  following  items: 

(1)  The  label  heading  “EMISSION 
CONTROL  INFORMATION”. 

(2)  Your  corporate  name  and 
trademark. 

(3)  Engine  displacement,  family 
identification,  and  model  year  of  the 
engine/equipment  (as applicable),  or 
whom  to  contact  for  further  information. 

(4)  The  statement:  “THIS  [engine, 
equipment,  vehicle,  etc.]  HAS  AN 
EXEMPTION  FOR  NATIONAL 
SECURITY  UNDER 40  CFR  1068.225.” 

*  342.  Section  1068.230  is  amended  by 
revising  the  section  heading  and 
paragraphs  (b)  and  (c)  to  read  as  follows: 

§1068.230  Exempting  engines/equipment 
for  export. 

*  *  *  *  * 

(b)  Engines/equipment  exported  to  a 
country  not  covered  by  paragraph  (a)  of 
this  section  are  exempt  from  the 
prohibited  acts  in  this  part  without  a 
request,  if  you  produce  exempt  engines/ 
equipment  for  export  and  any  of  them 
are  sold  or  offered  for  sale  to  an  ultimate 
purchaser  in  the  United  States,  the 
exemption  is  automatically  void  for 
those  engines/equipment,  except  as 
specified  in  §1 068.201  (i).  You  may 
operate  engines/equipment  in  the 
United  States  only  as  needed  to  prepare 
and  deliver  them  for  export. 

(c)  Except  as  specified  in  paragraph 

(d)  of  this  section,  label  exempted 
engines/equipment  (including  shipping 
containers  if  the  label  on  the  engine/ 
equipment  will  be  obscured  by  the 
container)  with  a  label  showing  that 
they  are  not  certified  for  sale  or  use  in 
the  United  States.  This  label  may  be 
permanent  or  removable.  See  §1068.45 
for  provisions  related  to  the  use  of 
removable  labels  and  applying  labels  to 
containers  without  labeling  individual 
engines/equipment.  The  label  must 
include  your  corporate  name  and 
trademark  and  the  following  statement: 
“THIS  [engine,  equipment,  vehicle,  etc.] 
IS  SOLELY  FOR  EXPORT  AND  IS 
THEREFORE  EXEMPT  UNDER  40  CFR 
1068.230  FROM  U.S.  EMISSION 
STANDARDS  AND  RELATED 
REQUIREMENTS.” 
***** 

*  343.  Section  1068.235  is  revised  to 
read  as  follows: 

§1068.235  Exempting  nonroad  engines/ 
equipment  used  solely  for  competition. 

The  following  provisions  apply  for 
nonroad  engines/equipment,  but  not  for 
motor  vehicles  or  for  stationary 
applications: 

(a)  New  non  road  engines/equipment 
you  produce  that  are  used  solely  for 
competition  are  excluded  from  emission 


standards.  We  may  exempt  (rather  than 
exclude)  new  non  road  engines/ 
equipment  you  produce  that  you  intend 
to  be  used  solely  for  competition,  where 
we  determine  that  such  engines/ 
equipment  are  unlikely  to  be  used 
contrary  to  your  intent.  See  the 
standard  -settingparts  for  specific 
provisions  where  applicable.  Note  that 
the  definitions  in  the  standard -setting 
part  may  deem  uncertified  engines/ 
equipment  to  be  new  upon  importation. 

(b)  If  you  modify  any  nonroad 
engines/equipment  after  they  have  been 
placed  into  service  in  the  United  States 
so  they  will  be  used  solely  for 
competition,  they  are  exempt  without 
request.  This  exemption  applies  only  to 
the  prohibitions  in  §1068.101(b)(1)  and 
(2)  and  are  valid  only  as  long  as  the 
engine/equipment  is  used  solely  for 
competition.  You  may  not  use  the 
provisions  of  this  paragraph  (b)  to 
circumvent  the  requirements  that  apply 
to  the  sale  of  new  competition  engines 
under  the  standard -settingpart. 

(c)  if  you  modify  any  nonroad 
engines/equipment  under  paragraph  (b) 
of  this  section,  you  must  destroy  the 
original  emission  labels,  if  you  loan, 
lease,  sell,  or  give  any  of  these  engines/ 
equipment  to  someone  else,  you  must 
tell  the  new  owner  (or  operator,  if 
applicable)  in  writing  that  they  may  be 
used  only  for  competition. 

*  344.  Section  1068.240  is  amended  by 
revising  the  section  heading  and 
paragraphs  (b)(3),  (c)(1),  (c)(3),  (d)(2)(H), 
and  (e)  introductory  text  to  read  as 
follows: 

§1068.240  Exempting  new  replacement 
engines. 

***** 

(b) *  *  * 

(3)  An  old  engine  block  replaced  by 
a  new  engine  exempted  under  this 
paragraph  (b)  may  be  reintroduced  into 
U.S.  commerce  as  part  of  an  engine  that 
meets  either  the  current  standards  for 
new  engines,  the  provisions  for  new 
replacement  engines  in  this  section,  or 
another  valid  exemption.  Otherwise, 
you  must  destroy  the  old  engine  block 
(or  confirm  that  it  has  been  destroyed), 
or  export  the  engine  block  without  its 
emission  label. 

***** 

(c) *  *  * 

(1)  You  may  produce  a  limited 
number  of  replacement  engines  under 
this  paragraph  (c)  representing  0.5 
percent  of  your  annual  production 
volumes  for  each  category  and 
subcategory  of  engines  identified  in 
Table  1  to  this  section  (1 .0  percent 
through  2013).  Calculate  this  number  by 
multiplying  your  annual  U.S. -directed 
production  volume  by  0.005  (or  0.01 
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through  2013)  and  rounding  to  the 
nearest  whole  number.  Determine  the 
appropriate  production  volume  by 
identifying  the  highest  total  annual 
U.S.-directedproduction  volume  of 
engines  from  the  previous  three  model 
years  for  all  your  certified  engines  from 
each  category  or  subcategory  identified 
in  Table  1  to  this  section,  as  applicable. 
In  unusual  circumstances,  you  may  ask 
us  to  base  your  production  limits  on 
U.S.-directedproduction  volume  for  a 
model  year  more  than  three  years  prior. 
You  may  include  stationary  engines  and 
exempted  engines  as  part  of  your  U.S.- 
directed  production  volume.  Include 
U.S.-directedengines  produced  by  any 
affiliated  companies  and  those  from  any 
other  companies  you  license  to  produce 
engines  for  you. 

*  *  *  *  * 

(3)  Send  the  Designated  Compliance 
Officer  a  report  by  September  30  of  the 
year  following  any  year  in  which  you 
produced  exempted  replacement 
engines  under  this  paragraph  (c).  In 
your  report  include  the  total  number  of 
replacement  engines  you  produce  under 
this  paragraph  (c)  for  each  category  or 
subcategory,  as  appropriate,  and  the 
corresponding  total  production  volumes 
determined  under  paragraph  (c)(1)  of 
this  section,  if  you  send  us  a  report 
under  this  paragraph  (c)(3),  you  must 
also  include  the  total  number  of 
replacement  engines  you  produced 
under  paragraphs  (b),  (d),  and  (e)  of  this 
section  (including  any  replacement 
marine  engines  subject  to  reporting 
under  40  CFR  1042.615).  Count  exempt 
engines  as  tracked  under  paragraph  (b) 
of  this  section  only  if  you  meet  all  the 
requirements  and  conditions  that  apply 
under  paragraph  (b)  of  this  section  by 
the  due  date  for  the  annual  report.  You 
may  include  the  information  required 
under  this  paragraph  (c)(3)  in 
production  reports  required  under  the 
standard  -settingpart. 
***** 

(d)*  *  * 

(2)*  *  * 

(ii)  If  you  do  not  qualify  for  using  a 
removable  label  in  paragraph  (d)(2)(i)of 
this  section,  you  must  add  a  permanent 
label  in  a  readily  visible  location, 
though  it  may  be  obscured  after 
installation  in  a  piece  of  equipment, 
include  on  the  permanent  label  your 
corporate  name  and  trademark,  the 
engine’s  part  number  (or  other 
identifying  information),  and  the 
statement:  “THIS  REPLACEMENT 
ENGINE  IS  EXEMPT  UNDER 40  CFR 
1068.240.  THIS  ENGINE  MAY  NOT  BE 
INSTALLED  IN  EQUIPMENT  THAT  IS 
MORE  THAN  40  YEARS  OLD  AT  THE 
TIME  OF  INSTALLATION.”  If  there  is 


not  enough  space  for  this  statement,  you 
may  alternatively  add: 
“REPLACEMENT”  or  “SERVICE 
ENGINE.”  For  purposes  of  this 
paragraph  (d)(2),  engine  part  numbers 
permanently  stamped  or  engraved  on 
the  engine  are  considered  to  be  included 
on  the  label. 

(e)  Partially  complete  current- tier 
replacement  engines.  The  provisions  of 
paragraph  (d)  of  this  section  apply  for 
engines  you  produce  from  a  current  line 
of  certified  engines  or  vehicles  if  you 
ship  them  as  partially  complete  engines 
for  replacement  purposes.  This  applies 
for  engine -based  and  equipment -based 
standards  as  follows: 
***** 

*  345.  Section  1068.245  is  amended  by 
revising  the  section  heading  and 
paragraph  (g)(4)  to  read  as  follows: 

§1068.245  Temporary  provisions 
addressing  hardship  due  to  unusual 
circumstances. 

***** 

(g)*  *  * 

(4)  A  statement  describing  the 
engine’s  status  as  an  exempted  engine: 

(i)  if  the  engine/equipment  does  not 
meet  any  emission  standards,  add  the 
following  statement:  “THIS  [engine, 
equipment,  vehicle,  etc.]  IS  EXEMPT 
UNDER 40  CFR  1068.245  FROM 
EMISSION  STANDARDS  AND 
RELATED  REQUIREMENTS.” 

(ii)  if  the  engines/equipment  meet 
alternate  emission  standards  as  a 
condition  of  an  exemption  under  this 
section,  we  may  specify  a  different 
statement  to  identify  the  alternate 
emission  standards. 

*  346.  Section  1068.250  is  amended  by 
revising  the  section  heading  and 
paragraphs  (c)  introductory  text  and 
(k)(4)and  removing  and  reserving 
paragraph  (h). 

The  revisions  read  as  follows: 

§1068.250  Extending  compliance 
deadlines  for  small  businesses  under 
hardship. 

***** 

(c)  Send  the  Designated  Compliance 
Officer  a  written  request  for  an 
extension  as  soon  as  possible  before  you 
are  in  violation.  In  your  request,  show 
that  all  the  following  conditions  and 
requirements  apply: 


(4)  A  statement  describing  the 
engine’s  status  as  an  exempted  engine: 

(i)  If  the  engine/equipment  does  not 
meet  any  emission  standards,  add  the 
following  statement: “THIS  [engine, 
equipment,  vehicle,  etc.]  IS  EXEMPT 
UNDER 40  CFR  1068.250  FROM 


EMISSION  STANDARDS  AND 
RELATED  REQUIREMENTS.” 

(ii)  If  the  engine/equipment  meets 
alternate  emission  standards  as  a 
condition  of  an  exemption  under  this 
section,  we  may  specify  a  different 
statement  to  identify  the  alternate 
emission  standards. 

*  347.  Section  1068.255  is  amended  by 
revising  the  section  heading  and 
paragraph  (a)  introductory  text  to  read 
as  follows: 

§1068.255  Exempting  engines  and  fuel- 
system  components  for  hardship  for 
equipment  manufacturers  and  secondary 
engine  manufacturers. 

***** 

(a)  Equipment  exemption.  As  an 
equipment  manufacturer,  you  may  ask 
for  approval  to  produce  exempted 
equipment  for  up  to  12  months.  We  will 
generally  limit  this  to  a  single  interval 
up  to  12  months  in  the  first  year  that 
new  or  revised  emission  standards 
apply.  Exemptions  under  this  section 
are  not  limited  to  small  businesses. 

Send  the  Designated  Compliance  Officer 
a  written  request  for  an  exemption 
before  you  are  in  violation.  In  your 
request,  you  must  show  you  are  not  at 
fault  for  the  impending  violation  and 
that  you  would  face  serious  economic 
hardship  if  we  do  not  grant  the 
exemption.  This  exemption  is  not 
available  under  this  paragraph  (a)  if  you 
manufacture  the  engine  or  fuel  -system 
components  you  need  for  your  own 
equipment,  or  if  complying  engines  or 
fuel  -systemcomponents  are  avai  (able 
from  other  manufacturers  that  could  be 
used  in  your  equipment,  unless  we 
allow  it  elsewhere  in  this  chapter.  We 
may  impose  other  conditions,  including 
provisions  to  use  products  meeting  less 
stringent  emission  standards  or  to 
recover  the  lost  environmental  benefit. 

In  determining  whether  to  grant  the 
exemptions,  we  will  consider  all 
relevant  factors,  including  the 
following: 

***** 

*  348.  Section  1068.260  is  revised  to 
read  as  follows: 

§1068.260  General  provisions  for  selling 
or  shipping  engines  that  are  not  yet  in  their 
certified  configuration. 

Except  as  specified  in  paragraph  (e)  of 
this  section,  all  new  engines  in  the 
United  States  are  presumed  to  be  subject 
to  the  prohibitions  of  §1068.101 ,  which 
generally  require  that  all  new  engines  be 
in  a  certified  configuration  before  being 
sold,  offered  for  sale,  or  introduced  or 
delivered  into  commerce  in  the  United 
States  or  imported  into  the  United 
States.  AH  emission -relatedcomponents 
generally  need  to  be  installed  on  an 
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engine  for  such  an  engine  to  be  in  its 
certified  configuration.  This  section 
specifies  clarifications  and  exemptions 
related  to  these  requirements  for 
engines.  Except  for  paragraph  (c)  of  this 
section,  the  provisions  of  this  section 
generally  apply  for  engine-based 
standards  but  not  for  equipment -based 
exhaust  emission  standards. 

(a)  The  provisions  of  this  paragraph 
(a)  apply  for  emission -related 
components  that  cannot  practically  be 
assembled  before  shipment  because  they 
depend  on  equipment  design 
parameters. 

(1)  You  do  not  need  an  exemption  to 
ship  an  engine  that  does  not  include 
installation  or  assembly  of  certain 
emission -relatedcomponents  if  those 
components  are  shipped  along  with  the 
engine.  For  example,  you  may  generally 
ship  aftertreatment  devices  along  with 
engines  rather  than  installing  them  on 
the  engine  before  shipment.  We  may 
require  you  to  describe  how  you  plan  to 
use  this  provision. 

(2)  You  may  ask  us  at  the  time  of 
certification  for  an  exemption  to  allow 
you  to  ship  your  engines  without 
emission -relatedcomponents.  If  we 
allow  this,  we  may  specify  conditions 
that  we  determine  are  needed  to  ensure 
that  shipping  the  engine  without  such 
components  will  not  result  in  the  engine 
being  operated  outside  of  its  certified 
configuration.  You  must  identify 
unshipped  parts  by  specific  part 
numbers  if  they  cannot  be  properly 
characterized  by  performance 
specification.  For  example,  electronic 
control  units,  turbochargers,  and  EGR 
coolers  must  generally  be  identified  by 
part  number.  Parts  that  we  believe  can 
be  properly  characterized  by 
performance  specification  include  air 
filters,  noncatalyzed  mufflers,  and 
charge  air  coolers.  See  paragraph  (d)  of 
this  section  for  additional  provisions 
that  apply  in  certain  circumstances. 

(b)  You  do  not  need  an  exemption  to 
ship  engines  without  specific 
components  if  they  are  not  emission - 
related  components  identified  in 
Appendix  I  of  this  part.  For  example, 
you  may  generally  ship  engines  without 
the  following  parts: 

(1)  Radiators  needed  to  cool  the 
engine. 

(2)  Exhaust  piping  between  the  engine 
and  an  aftertreatment  device,  between 
two  aftertreatment  devices,  or 
downstream  of  the  last  aftertreatment 
device. 

(c)  If  you  are  a  certificate  holder, 
partially  complete  engines/equipment 
shipped  between  two  of  your  facilities 
are  exempt,  subject  to  the  provisions  of 
this  paragraph  (c),  as  long  as  you 
maintain  ownership  and  control  of  the 


engines/equipment  until  they  reach 
their  destination.  We  may  also  allow 
this  where  you  do  not  maintain  actual 
ownership  and  control  of  the  engines/ 
equipment  (such  as  hiring  a  shipping 
company  to  transport  the  engines)  but 
only  if  you  demonstrate  that  the 
engines/equipment  will  be  transported 
only  according  to  your  specifications. 
See  §1 068.261(b)  for  the  provisions  that 
apply  instead  of  this  paragraph  (c)  for 
the  special  case  of  integrated 
manufacturers  using  the  delegated - 
assembly  exemption.  Notify  us  of  your 
intent  to  use  this  exemption  in  your 
application  for  certification,  if 
applicable.  Your  exemption  is  effective 
when  we  grant  your  certificate.  You  may 
alternatively  request  an  exemption  in  a 
separate  submission;  for  example,  this 
would  be  necessary  if  you  will  not  be 
the  certificate  holder  for  the  engines  in 
question.  We  may  require  you  to  take 
specific  steps  to  ensure  that  such 
engines/equipment  are  in  a  certified 
configuration  before  reaching  the 
ultimate  purchaser.  Note  that  since  this 
is  a  temporary  exemption,  it  does  not 
allow  you  to  sell  or  otherwise  distribute 
to  ultimate  purchasers  an  engine/ 
equipment  in  an  uncertified 
configuration  with  respect  to  exhaust 
emissions.  Note  also  that  the  exempted 
engine/equipment  remains  new  and 
subject  to  emission  standards  (see 
definition  of  “exempted”  in  §1068.30) 
until  its  title  is  transferred  to  the 
ultimate  purchaser  or  it  otherwise 
ceases  to  be  new. 

(d)  See  §1068.261  for  delegated  - 
assembly  provisions  in  which 
certificate-holdingmanufacturers  ship 
engines  that  are  not  yet  equipped  with 
certain  emission  -  relatedcomponents. 
See  §1068.262  for  provisions  related  to 
manufacturersshipping  partially 
complete  engines  for  which  a  secondary 
engine  manufacturer  holds  the 
certificate  of  conformity. 

(e)  Engines  used  in  hobby  vehicles  are 
not  presumed  to  be  engines  subject  to 
the  prohibitions  of  §1068.101.  Hobby 
vehicles  are  reduced -scalemode Is  of 
vehicles  that  are  not  capable  of 
transporting  a  person.  Some  gas  turbine 
engines  are  subject  to  the  prohibitions  of 
§1068.101 ,  but  we  do  not  presume  that 
all  gas  turbine  engines  are  subject  to 
these  prohibitions.  Other  engines  that 
do  not  have  a  valid  certificate  of 
conformity  or  exemption  when  sold, 
offered  for  sale,  or  introduced  or 
delivered  into  commerce  in  the  United 
States  or  imported  into  the  United 
States  are  presumed  to  be  engines 
subject  to  the  prohibitions  of  §1068.101 
unless  we  determine  that  such  engines 
are  excluded  from  the  prohibitions  of 
§1068.101. 


(f)  While  we  presume  that  new  non- 
hobby  engines  are  subject  to  the 
prohibitions  of  §1068.101,  we  may 
determine  that  a  specific  engine  is  not 
subject  to  these  prohibitions  based  on 
information  you  provide  or  other 
information  that  is  available  to  us.  For 
example,  the  provisions  of  this  part 
1068  and  the  standard -settingparts 
provide  for  exemptions  in  certain 
circumstances.  Also,  some  engines  may 
be  subject  to  separate  prohibitions 
under  subchapter  C  instead  of  the 
prohibitions  of  §1068.101 . 

*  349. Section  1068.261  isamendedby 
revising  the  section  heading  and 
paragraph  (a)  to  read  as  follows: 

§1068.261  Delegated  assembly  and  other 
provisions  related  to  engines  not  yet  in  the 
certified  configuration. 

***** 

(a)  Shipping  an  engine  separately 
from  an  aftertreatment  component  that 
you  have  specified  as  part  of  its  certified 
configuration  will  not  be  a  violation  of 
the  prohibitions  in  §1068.101  (a)(1) 
subject  to  the  provisions  in  this  section. 
We  may  also  require  that  you  apply 
some  or  all  of  the  provisions  of  this 
section  for  other  components  if  we 
determine  it  is  necessary  to  ensure  that 
shipping  the  engine  without  such 
components  will  not  result  in  the  engine 
being  operated  outside  of  its  certified 
configuration,  in  making  this 
determination,  we  will  consider  the 
importance  of  the  component  for 
controlling  emissions  and  the  likelihood 
that  equipment  manufacturers  will  have 
an  incentive  to  disregard  your  emission - 
related  installation  instructions  based 
on  any  relevant  factors,  such  as  the  cost 
of  the  component  and  any  real  or 
perceived  expectation  of  a  negative 
impact  on  engine  or  equipment 
performance. 

***** 

*  350.  Section  1068.262  is  revised  to 
read  as  follows: 

§1068.262  Shipment  of  engines  to 
secondary  engine  manufacturers. 

This  section  specifies  how 
manufacturers  may  introduce  into  U.S. 
commerce  partially  complete  engines 
that  have  an  exemption  or  a  certificate 
of  conformity  held  by  a  secondary 
engine  manufacturer  and  are  not  yet  in 
a  certified  configuration.  See  the 
standard-settingpart  to  determine 
whether  and  how  the  provisions  of  this 
section  apply.  (Note:  See  §1068.261  for 
provisions  related  to  manufacturers 
introducing  into  U.S.  commerce 
partially  complete  engines  for  which 
they  hold  the  certificate  of  conformity.) 
This  exemption  is  temporary  as 
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described  in  paragraph  (g)  of  this 
section. 

(a)  The  provisions  of  this  section 
generally  apply  where  the  secondary 
engine  manufacturer  has  substantial 
control  over  the  design  and  assembly  of 
emission  controls,  in  unusual 
circumstances  we  may  allow  other 
secondary  engine  manufacturers  to  use 
these  provisions.  In  determining 
whether  a  manufacturer  has  substantial 
control  over  the  design  and  assembly  of 
emission  controls,  we  would  consider 
the  degree  to  which  the  secondary 
engine  manufacturer  would  be  able  to 
ensure  that  the  engine  will  conform  to 
the  regulations  in  its  final  configuration. 
Such  secondary  engine  manufacturers 
may  finish  assembly  of  partially 
complete  engines  in  the  following  cases: 

(1)  You  obtain  an  engine  that  is  not 
fully  assembled  with  the  intent  to 
manufacture  a  complete  engine. 

(2)  You  obtain  an  engine  with  the 
intent  to  modify  it  before  it  reaches  the 
ultimate  purchaser. 

(3)  You  obtain  an  engine  with  the 
intent  to  install  it  in  equipment  that  will 
be  subject  to  equipment -based 
standards. 

(b)  Manufacturers  may  introduce  into 
U.S.  commerce  partially  complete 
engines  as  described  in  this  section  if 
they  have  a  written  request  for  such 
engines  from  a  secondary  engine 
manufacturer  that  has  certified  the 
engine  and  will  finish  the  engine 
assembly.  The  written  request  must 
include  a  statement  that  the  secondary 
engine  manufacturer  has  a  certificate  of 
conformity  for  the  engine  and  identify  a 
valid  engine  family  name  associated 
with  each  engine  model  ordered  (or  the 
basis  for  an  exemption  if  appl  icable,  as 
specified  in  paragraph  (e)  of  this 
section).  The  original  engine 
manufacturer  must  apply  a  removable 
label  meeting  the  requirements  of 
§1068.45  that  identifies  the  corporate 
name  of  the  original  manufacturer  and 
states  that  the  engine  is  exempt  under 
the  provisions  of  §1068.262.  The  name 
of  the  certifying  manufacturer  must  also 
be  on  the  label  or,  alternatively,  on  the 
bill  of  lading  that  accompanies  the 
engines  during  shipment.  The  original 
engine  manufacturer  may  not  apply  a 
permanent  emission  control  information 
label  identifying  the  engine’s  eventual 
status  as  a  certified  engine. 

(c)  If  you  are  the  secondary  engine 
manufacturer  and  you  will  hold  the 
certificate,  you  must  include  the 
following  information  in  your 
application  for  certification: 

(1)  Identify  the  original  engine 
manufacturer  of  the  partially  complete 
engine  or  of  the  complete  engine  you 
will  modify. 


(2)  Describe  briefly  how  and  where 
final  assembly  will  be  completed. 
Specify  how  you  have  the  ability  to 
ensure  that  the  engines  will  conform  to 
the  regulations  in  their  final 
configuration.  (Note:  Paragraph  (a)  of 
this  section  prohibits  using  the 
provisions  of  this  section  unless  you 
have  substantial  control  over  the  design 
and  assembly  of  emission  controls.) 

(3)  State  unconditionally  that  you  will 
not  distribute  the  engines  without 
conforming  to  all  applicable  regulations. 

(d)  If  you  are  a  secondary  engine 
manufacturer  and  you  are  already  a 
certificate  holder  for  other  families,  you 
may  receive  shipment  of  partially 
complete  engines  after  you  apply  for  a 
certificate  of  conformity  but  before  the 
certificate’s  effective  date.  In  this  case, 
al  I  the  provisions  of  §1 068.1 03(c)(1 ) 
through  (3)  apply.  This  exemption 
allows  the  original  manufacturer  to  ship 
engines  after  you  have  applied  for  a 
certificate  of  conformity.  Manufacturers 
may  introduce  into  U.S.  commerce 
partially  complete  engines  as  described 
in  this  paragraph  (d)  if  they  have  a 
written  request  for  such  engines  from  a 
secondary  engine  manufacturer  stating 
that  the  application  for  certification  has 
been  submitted  (instead  of  the 
information  we  specify  in  paragraph  (b) 
of  this  section).  We  may  set  additional 
conditions  under  this  paragraph  (d)  to 
prevent  circumvention  of  regulatory 
requirements.  Consistent  with 

§1 068.103(c),  we  may  also  revoke  an 
exemption  under  this  paragraph  (d)  if 
we  have  reason  to  believe  that  the 
application  for  certification  will  not  be 
approved  or  that  the  engines  will 
otherwise  not  reach  a  certified 
configuration  before  reaching  the 
ultimate  purchaser.  This  may  require 
that  you  export  the  engines. 

(e)  The  provisions  of  this  section  also 
apply  for  shipping  partially  complete 
engines  if  the  engine  is  covered  by  a 
valid  exemption  and  there  is  no  valid 
engine  family  name  that  could  be  used 
to  represent  the  engine  model.  Unless 
we  approve  otherwise  in  advance,  you 
may  do  this  only  when  shipping  engines 
to  secondary  engine  manufacturers  that 
are  certificate  holders.  In  this  case,  the 
secondary  engine  manufacturer  must 
identify  the  regulatory  cite  identifying 
the  applicable  exemption  instead  of  a 
valid  engine  family  name  when  ordering 
engines  from  the  original  engine 
manufacturer. 

(f)  If  secondary  engine  manufacturers 
determine  after  receiving  an  engine 
under  this  section  that  the  engine  will 
not  be  covered  by  a  certificate  or 
exemption  as  planned,  they  may  ask  us 
to  allow  for  shipment  of  the  engines 
back  to  the  original  engine  manufacturer 


or  to  another  secondary  engine 
manufacturer.  This  might  occur  in  the 
case  of  an  incorrect  shipment  or  excess 
inventory.  We  may  modify  the 
provisions  of  this  section  as  appropriate 
to  address  these  cases. 

(g)  Both  original  and  secondary 
engine  manufacturers  must  keep  the 
records  described  in  this  section  for  at 
least  five  years,  including  the  written 
request  for  engines  and  the  bill  of  lading 
for  each  shipment  (if  applicable).  The 
written  request  is  deemed  to  be  a 
submission  to  EPA  and  is  thus  subject 
to  the  reporting  requirements  of 
§1068.1 01  (a)(2). 

(h)  These  provisions  are  intended 
only  to  allow  secondary  engine 
manufacturers  to  obtain  or  transport 
engines  in  the  specific  circumstances 
identified  in  this  section  so  any 
exemption  under  this  section  expires 
when  the  engine  reaches  the  point  of 
final  assembly  identified  in  paragraph 
(c)(2)  of  this  section. 

(i)  For  purposes  of  this  section,  an 
allowance  to  introduce  partially 
complete  engines  into  U.S.  commerce 
includes  a  conditional  allowance  to  sell, 
introduce,  or  deliver  such  engines  into 
commerce  in  the  United  States  or 
import  them  into  the  United  States.  It 
does  not  include  a  general  allowance  to 
offer  such  partially  complete  engines  for 
sale  because  this  exemption  is  intended 
to  apply  only  for  cases  in  which  the 
certificate  holder  already  has  an 
arrangement  to  purchase  the  engines 
from  the  original  engine  manufacturer. 
This  exemption  does  not  allow  the 
original  engine  manufacturer  to 
subsequently  offer  the  engines  for  sale 
to  a  different  manufacturer  who  will 
hold  the  certificate  unless  that  second 
manufacturer  has  also  complied  with 
the  requirements  of  this  part.  The 
exemption  does  not  apply  for  any 
individual  engines  that  are  not  labeled 
as  specified  in  this  section  or  which  are 
shipped  to  someone  who  is  not  a 
certificate  holder. 

(j)  We  may  suspend,  revoke,  or  void 
an  exemption  under  this  section,  as 
follows: 

(1)  We  may  suspend  or  revoke  your 
exemption  if  you  fail  to  meet  the 
requirements  of  this  section.  We  may 
suspend  or  revoke  an  exemption  related 
to  a  specific  secondary  engine 
manufacturer  if  that  manufacturer  sells 
engines  that  are  in  not  in  a  certified 
configuration  in  violation  of  the 
regulations.  We  may  disallow  this 
exemption  for  future  shipments  to  the 
affected  secondary  engine  manufacturer 
or  set  additional  conditions  to  ensure 
that  engines  will  be  assembled  in  the 
certified  configuration. 
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(2)  We  may  void  an  exemption  for  all 
the  affected  engines  if  you  intentionally 
submit  false  or  incomplete  information 
or  fail  to  keep  and  provide  to  EPA  the 
records  required  by  this  section. 

(3)  The  exemption  is  void  for  an 
engine  that  is  shipped  to  a  company  that 
is  not  a  certificate  holder  or  for  an 
engine  that  is  shipped  to  a  secondary 
engine  manufacturer  that  is  not  in 
compliance  with  the  requirements  of 
this  section. 

(4)  The  secondary  engine 
manufacturer  may  be  liable  for  causing 
a  prohibited  act  if  voiding  the 
exemption  is  due  to  its  own  actions. 

(k)  No  exemption  is  needed  to  import 
equipment  that  does  not  include  an 
engine.  No  exemption  from  exhaust 
emission  standards  is  available  under 
this  section  for  equipment  subject  to 
equipment-basedstandards  if  the  engine 
has  been  installed. 

*  351.  Section  1068.265  is  amended  by 
revising  the  section  heading  to  read  as 
follows: 

§1068.265  Provisions  for  engines/ 
equipment  conditionally  exempted  from 
certification. 

***** 

Subpart  D — Imports 

*  352. Section  1068.301  isamendedby 
revising  the  section  heading  and 
paragraphs  (b)  and  (d)  and  adding 
paragraph  (e)  to  read  as  follows: 

§1068.301  General  provisions  for 
importing  engines/equipment. 

*  *  *  *  * 

(b)  In  general,  engines/equipment  that 
you  import  must  be  covered  by  a 
certificate  of  conformity  unless  they 
were  built  before  emission  standards 
started  to  apply.  This  subpart  describes 
the  limited  cases  where  we  allow 
importation  of  exempt  or  excluded 
engines/equipment.  If  an  engine  has  an 
exemption  from  exhaust  emission 
standards,  this  allows  you  to  import  the 
equipment  under  the  same  exemption. 

*  *  *  *  * 

(d)  Complete  the  appropriate  EPA 
declaration  before  importing  any 
engines  or  equipment.  These  forms  may 
be  submitted  and  stored  electronically 
and  are  available  on  the  Internet  at 

h  ttp  i//www.  ep  a.gov/O  T A  0/ imports/  o  r 
by  phone  at  734-214-4100.  Importers 
must  keep  these  records  for  five  years 
and  make  them  available  promptly  upon 
request. 

(e)  The  standard -settingpart  may 
define  uncertified  engines/equipment  to 
be  “new”  upon  importation,  whether  or 
not  they  have  already  been  placed  into 
service.  This  may  affect  how  the 


provisions  of  this  subpart  apply  for  your 
engines/equipment.  (See  the  definition 
of  “new”  and  other  relevant  terms  in  the 
standard-settingpart.) 

*  353.  Section  1068.305  is  amended  by 
revising  paragraphs  (b)(1)  and  (2)  to  read 
as  follows: 

§1068.305  How  do  I  get  an  exemption  or 
exclusion  for  imported  engines/equipment? 

***** 

(b)*  *  * 

(1 )  Give  your  name,  address,  and 
telephone  number. 

(2)  Give  the  engine/equipment 
owner’s  name,  address,  and  telephone 
number. 

***** 

*  354.  Section  1068.310  isamended  by 
revising  the  section  heading  and 
paragraph  (a)  to  read  as  follows: 

§1 068.31 0  Exclusions  for  imported 
engines/equipment. 

***** 

(a)  Nonroad  engines/equipment  used 
solely  for  competition.  Non  road 
engines/equipment  that  you 
demonstrate  will  be  used  solely  for 
competition  are  excluded  from  the 
restrictions  on  imports  in  §1 068.301(b), 
but  only  if  they  are  properly  labeled. 

See  the  standard-settingpart  for 
provisions  related  to  this  demonstration 
that  may  apply.  Section  1068.101(b)(4) 
prohibits  anyone  from  using  these 
excluded  engines/equipment  for 
purposes  other  than  competition.  We 
may  waive  the  labeling  requirement  or 
allow  a  removable  label  for  engines/ 
equipment  that  are  being  temporarily 
imported  for  one  or  more  specific 
competition  events. 
***** 

*  355.  Section  1068.315  isamended  by 
revising  the  section  heading  and 
paragraph  (i)  to  read  as  follows: 

§1 068.31 5  Permanent  exemptions  for 
imported  engines/equipment. 

***** 

(i)  Ancient  engine/equipment 
exemption.  If  you  are  not  the  original 
engine/equipment  manufacturer,  you 
may  import  nonconforming  engines/ 
equipment  that  are  subject  to  a 
standard-settingpart  and  were  first 
manufactured  at  least  21  years  earlier,  as 
long  as  they  are  still  substantially  in 
their  original  configurations. 

*  356.  Section  1068.325  isamended  by 
revising  the  section  heading, 
introductory  text,  and  paragraphs  (a), 

(c),  (d),  and  (j)(5)  to  read  as  follows: 

§1068.325  Temporary  exemptions  for 
imported  engines/equipment. 

You  may  import  engines/equipment 
under  certain  temporary  exemptions, 


subject  to  the  conditions  in  this  section. 
We  may  ask  U.S.  Customs  and  Border 
Protection  to  require  a  specific  bond 
amount  to  make  sure  you  comply  with 
the  requirements  of  this  subpart.  You 
may  not  sell  or  lease  one  of  these 
engines/equipment  while  it  is  in  the 
United  States  except  as  specified  in  this 
section  or  §1 068.201  (i).  You  must 
eventually  export  the  engine/equipment 
as  we  describe  in  this  section  unless  it 
conforms  to  a  certificate  of  conformity 
or  it  qualifies  for  one  of  the  permanent 
exemptions  in  §1068.315  or  the 
standard  -settingpart. 

(a)  Exemption  for  repairs  or 
alterations.  You  may  temporarily  import 
nonconforming  engines/equipment 
under  bond  solely  for  repair  or 
alteration,  subject  to  our  advance 
approval  as  described  in  paragraph  (j)  of 
this  section.  You  may  operate  the 
engine/equipment  in  the  United  States 
only  as  necessary  to  repair  it,  alter  it,  or 
ship  it  to  or  from  the  service  location. 
Export  the  engine/equipment  directly 
after  servicing  is  complete,  or  confirm 
that  it  has  been  destroyed. 
***** 

(c)  Display  exemption.  You  may 
temporarily  import  nonconforming 
engines/ equipment  under  bond  for 
display  if  you  follow  the  requirements 
of  §1068.220,  subject  to  our  advance 
approval  as  described  in  paragraph  (j)  of 
this  section.  This  exemption  expires  one 
year  after  you  import  the  engine/ 
equipment,  unless  we  approve  your 
request  for  an  extension.  The  engine/ 
equipment  must  be  exported  (or 
destroyed)  by  the  time  the  exemption 
expires  or  directly  after  the  display 
concludes,  whichever  comes  first. 

(d)  Export  exemption.  You  may 
temporarily  import  nonconforming 
engines/equipment  to  export  them,  as 
described  in  §1068.230.  Label  the 
engine/equipment  as  described  in 
§1068.230.  You  may  sell  or  lease  the 
engines/equipment  for  operation 
outside  the  United  States  consistent 
with  the  provisions  of  §1068.230. 
***** 

or  *  * 

(5)  Acknowledge  that  EPA 
enforcement  officers  may  conduct 
inspections  or  testing  as  allowed  under 
the  Clean  Air  Act. 
***** 

*  357.  Section  1068.335  isamended  by 
revising  the  section  heading  to  read  as 
follows: 

§1 068.335  Penalties  for  violations. 

***** 

*  358.  Section  1068.360  isamended  by 
revising  the  section  heading  and 
paragraph  (b)  to  read  as  follows: 
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§1068,360  Restrictions  for  assigning  a 
model  year  to  imported  engines  and 
equipment. 

*  *  *  *  * 

(b)  This  paragraph  (b)  applies  for  the 
importation  of  engines  and  equipment 
that  have  not  been  placed  into  service, 
where  the  importation  occurs  in  any 
calendar  year  that  is  more  than  one  year 
after  the  named  model  year  of  the 
engine  or  equipment  when  emission 
control  requirements  applying  to 
current  engines  are  different  than  for 
engines  or  equipment  in  the  named 
model  year,  unless  they  are  imported 
under  special  provisions  for 
Independent  Commercial  Importers  as 
allowed  under  the  standard -settingpart. 
Regardless  of  what  other  provisions  of 
this  subchapter  U  specify  for  the  model 
year  of  the  engine  or  equipment,  such 
engines  and  equipment  are  deemed  to 
have  an  applicable  model  year  no  more 
than  one  year  earlier  than  the  calendar 
year  in  which  they  are  imported.  For 
example,  a  new  engine  identified  as  a 
2007  model -yearproduct  that  is 
imported  on  January  31, 2010  will  be 
treated  as  a  2009  model  -yearengine;  the 
same  engine  will  be  treated  as  a  2010 
model -yearengine  if  it  is  imported  any 
time  in  calendar  year  201 1 . 

*  *  *  *  * 

Subpart  E — Selective  Enforcement 
Auditing 

*  359.  Section  1068.401  is  revised  to 
read  as  follows: 

§1068.401  What  is  a  selective 
enforcement  audit? 

(a)  We  may  conduct  or  require  you  as 
a  certificate  holder  to  conduct  emission 
tests  on  production  engines/equipment 
in  a  selective  enforcement  audit.  This 
requirement  is  independent  of  any 
requirement  for  you  to  routinely  test 
production- lineengines/equipment. 
Where  there  are  multiple  entities 
meeting  the  definition  of  manufacturer, 
we  may  require  manufacturers  other 
than  the  certificate  holder  to  conduct  or 
participate  in  the  audit  as  necessary.  For 
products  subject  to  equipment -based 
standards,  but  tested  using  engine -based 
test  procedures,  this  subpart  applies  to 
the  engines  and/or  the  equipment,  as 
applicable.  Otherwise  this  subpart 
applies  to  engines  for  products  subject 
to  engine-basedstandardsand  to 
equipment  for  products  subject  to 

eq  u  i  pmen  t  -  basedstan  dards. 

(b)  if  we  send  you  a  signed  test  order, 
you  must  follow  its  directions  and  the 
provisions  of  this  subpart.  We  may  tell 
you  where  to  test  the  engines/ 
equipment.  This  may  be  where  you 
produce  the  engines/equipment  or  any 


other  emission  testing  facility.  You  are 
responsible  for  all  testing  costs  whether 
the  testing  is  conducted  at  your  facility 
or  another  facility. 

(c)  If  we  select  one  or  more  of  your 
families  for  a  selective  enforcement 
audit,  we  will  send  the  test  order  to  the 
person  who  signed  the  application  for 
certification  or  we  will  deliver  it  in 
person. 

(d)  If  we  do  not  select  a  testing 
facility,  notify  the  Designated 
Compliance  Officer  within  one  working 
day  of  receiving  the  test  order  where 
you  will  test  your  engines/equipment. 

(e)  You  must  do  everything  we  require 
in  the  audit  without  delay.  We  may 
suspend  or  revoke  your  certificate  of 
conformity  for  the  affected  engine 
families  if  you  do  not  fulfill  your 
obligations  under  this  subpart. 

*  360.  Section  1068.405  is  amended  by 
revising  paragraph  (a)(1 )  to  read  as 

fol  lows: 

§1068.405  What  is  in  a  test  order? 

(a) *  *  * 

(1 )  The  family  we  have  identified  for 
testing.  We  may  also  specify  individual 
configurations. 

***** 

*  361.  Section  1068.415  is  amended  by 
revising  paragraphs  (c)and  (d)  to  read 
as  follows: 

§1 068.41 5  How  do  I  test  my  engines/ 
equipment? 

***** 

(c)  Test  at  least  two  engines/ 
equipment  in  each  24-hourperiod 
(including  void  tests).  However,  for 
engines  with  maximum  engine  power 
above  560  kW,  you  may  test  one  engine 
per  24-hourperiod.  if  you  request  and 
justify  it,  we  may  approve  a  lower 
testing  rate. 

(d)  For  exhaust  emissions,  accumulate 
service  on  test  engines/equipment  at  a 
minimum  rate  of  6  hours  per  engine  or 
piece  of  equipment  during  each  24 -hour 
period;  however,  service  accumulation 
to  stabilize  an  engine’s  emission  levels 
may  not  take  longer  than  eight  days.  The 
first  24-hourperiod  for  service 
accumulation  begins  when  you  finish 
preparing  an  engine  or  piece  of 
equipment  for  testing.  The  minimum 
service  accumulation  rate  does  not 
apply  on  weekends  or  holidays.  We  may 
approve  a  longer  stabilization  period  or 
a  lower  service  accumulation  rate  if  you 
request  and  justify  it.  We  may  require 
you  to  accumulate  hours  more  rapidly 
than  the  minimum  rate,  as  appropriate. 
Plan  your  service  accumulation  to  allow 
testing  at  the  rate  specified  in  paragraph 
(c)  of  this  section.  Select  operation  for 
accumulating  operating  hours  on  your 


test  engines/equipment  to  represent 
normal  in-useoperation  for  the  family. 
***** 

*  362.  Section  1068.420  is  amended  by 
revising  paragraphs  (b)  and  (e)  to  read 
as  follows: 

§1068.420  How  do  I  know  when  my  engine 
family  fails  an  SEA? 

***** 

(b)  Continue  testing  engines/ 
equipment  until  you  reach  a  pass 
decision  for  all  pollutants  ora  fail 
decision  for  one  pollutant,  as  described 
in  paragraph  (c)of  this  section. 
***** 

(e)  If  you  reach  a  pass  decision  for  one 
pollutant,  but  need  to  continue  testing 
for  another  pollutant,  we  will  not  use 
these  later  test  results  for  the  pollutant 
with  the  pass  decision  as  part  of  the 
SEA. 

***** 

*  363.  Section  1068.425  is  amended  by 
revising  paragraph  (b)  to  read  as  follows: 

§1068.425  What  happens  if  one  of  my 
production-line  engines/equipment  exceeds 
the  emission  standards? 

***** 

(b)  You  may  ask  for  a  hearing  relative 
to  the  suspended  certificate  of 
conformity  for  the  failing  engine/ 
equipment  as  specified  in  subpart  G  of 
this  part. 

*  364.  Section  1068.430  is  amended  by 
revising  paragraph  (c)  to  read  as  follows: 

§1 068.430  What  happens  if  a  family  fails 
an  SEA? 

***** 

(c)  You  may  ask  for  a  hearing  as 
described  in  subpart  G  of  this  part  up  to 
15  days  after  we  suspend  the  certificate 
for  a  family.  If  we  agree  that  we  used 
erroneous  information  in  deciding  to 
suspend  the  certificate  before  a  hearing 
is  held,  we  will  reinstate  the  certificate. 

*  365.  Section  1068.450  is  amended  by 
revising  paragraph  (b)  to  read  as  follows: 

§1068.450  What  records  must  I  send  to 
EPA? 

***** 

(b)  We  may  ask  you  to  add 
information  to  your  written  report,  so 
we  can  determine  whether  your  new 
engines/equipment  conform  to  the 
requirements  of  this  subpart. 
***** 

Subpart  F — Reporting  Defects  and 
Recalling  Engines/Equipment 

*  366.  Section  1068.501  is  amended  by 
revising  paragraphs  (a)(1)(iv),  (a)(8),  and 
(b)(1)(iii)  to  read  as  follows: 
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§1068.501  How  do  I  report  emission- 
related  defects? 

*  *  *  *  * 

(a) *  *  * 

(1)  *  *  * 

(iv)  Any  other  component  whose 
failure  would  commonly  increase 
emissions  of  any  regulated  pollutant 
without  significantly  degrading  engine/ 
equipment  performance. 
***** 

(8)  Send  all  reports  required  by  this 
section  to  the  Designated  Compliance 
Officer. 

***** 

(b)  *  *  * 

(1)  *  *  * 

(iii)You  receive  any  other 
information  for  which  good  engineering 
judgment  would  indicate  the 
component  or  system  may  be  defective, 
such  as  information  from  dealers,  field  - 
service  personnel,  equipment 
manufacturers,  hotline  complaints,  in- 
use  testing,  or  engine  diagnostic 
systems. 

***** 

*  367.  Section  1068.505  is  amended  by 
revising  paragraphs  (a),  (c),  and  (g)  to 
read  as  follows: 

§1068.505  How  does  the  recall  program 
work? 

(a)  If  we  make  a  determination  that  a 
substantial  number  of  properly 
maintained  and  used  engines/ 
equipment  within  a  given  class  or 
category  do  not  conform  to  the 
regulations  of  this  chapter  during  their 
useful  life,  you  must  submit  a  plan  to 
remedy  the  nonconformity  of  your 
engines/equipment.  We  will  notify  you 
of  our  determination  in  writing.  Our 
notice  will  identify  the  class  or  category 
of  engines/equipment  affected  and 
describe  how  we  reached  our 
conclusion,  if  this  happens,  you  must 
meet  the  requirements  and  follow  the 
instructions  in  this  subpart.  You  must 
remedy  at  your  expense  all  engines/ 
equipment  that  experienced  the 
nonconformity  during  the  useful  life  in 
spite  of  being  properly  maintained  and 
used,  as  described  in  §1068.51 0(a)(7), 
regardless  of  their  age  or  extent  of 
service  accumulation  at  the  time  of 
repair.  You  may  not  transfer  this 
expense  to  a  dealer  (or  equipment 
manufacturer  for  engine -based 
standards)  through  a  franchise  or  other 
agreement. 

***** 

(c)  Unless  we  withdraw  the 
determination  of  noncompliance,  you 
must  respond  to  it  by  sending  a 
remedial  plan  to  the  Designated 
Compliance  Officer.  We  will  designate  a 
date  by  which  you  must  send  us  the 


remedial  plan;  the  designated  date  will 
be  no  sooner  than  45  days  after  we 
notify  you,  and  no  sooner  than  30  days 
after  a  hearing. 

***** 

(g)  For  purposes  of  recall,  “owner” 
means  someone  who  owns  an  engine  or 
piece  of  equipment  affected  by  a 
remedial  plan. 

*  368.  Section  1068.510  is  amended  by 
revising  paragraphs  (a)(6),  (b),  and  (h)  to 
read  as  follows: 

§1068.510  How  do  I  prepare  and  apply  my 
remedial  plan? 

(a)  *  *  * 

(6)  How  you  will  notify  owners; 
include  a  copy  of  any  notification 
letters. 

***** 

(b)  We  may  require  you  to  add 
information  if  it  is  needed  to  evaluate 
your  remedial  plan. 
***** 

(h)  Begin  notifying  owners  within  15 
days  after  we  approve  your  remedial 
plan.  If  we  hold  a  hearing,  but  do  not 
change  our  position  about  the 
noncompliance,  you  must  begin 
notifying  owners  within  60  days  after 
we  complete  the  hearing  unless  we 
specify  a  later  deadline. 

*  369.  Section  1068.515  is  amended  by 
revising  paragraphs  (a)  and  (c)  to  read  as 
fol  lows: 

§1068.515  How  do  !  mark  or  label  repaired 
engines/equipment? 

(a)  Attach  a  label  to  engines/ 
equipment  you  repair  under  the 
remedial  plan.  At  your  discretion,  you 
may  label  or  mark  engines/equipment 
you  inspect  but  do  not  repair.  Designate 
the  specific  recall  campaign  on  the 
label. 

***** 

(c)  Identify  the  facility  where  you 
repaired  or  inspected  the  engine/ 
equipment  on  the  label,  or  keep  records 
of  this  information  for  each  vehicle  and 
give  it  to  us  if  we  ask  for  it. 
***** 

*  370.  Section  1068.520  is  amended  by 
revising  paragraph  (b)  to  read  as  follows: 

§1068.520  How  do  I  notify  affected 
owners? 

***** 

(b)  We  may  require  you  to  add 
information  to  your  notice  or  to  send 
more  notices  if  we  determine  this  is 
reasonable  and  necessary  to  ensure  an 
effective  recall. 

***** 

*  371.  Section  1068.530  is  amended  by 
revising  the  introductory  text  to  read  as 
fol  lows: 


§1068.530  What  records  must  I  keep? 

We  may  review  your  records  at  any 
time  so  it  is  important  that  you  keep 
required  information  readily  available. 
Keep  records  associated  with  your  recall 
campaign  for  five  years  after  you  send 
the  last  report  we  require  under 
§1068.525(b).  Organize  and  maintain 
your  records  as  described  in  this 
section. 

***** 

*  372.  Subpart  G  is  revised  to  read  as 
follows: 

Subpart  G — Hearings 

Sec. 

1068.601  Overview. 

1068.610  Request  for  hearing — suspending, 
revoking,  or  voiding  a  certificate  of 
conformity. 

1068.615  Request  for  hearing — denied 
application  for  certification, 
automatically  suspended  certificate,  and 
determinations  related  to  certification. 
1068.620  Request  for  hearing — recall. 
1068.625  Request  for  hearing — 
nonconformance  penalties. 

1068.650  Procedures  for  informal  hearings. 

Subpart  G — Hearings 

§1068.601  Overview. 

The  regulations  of  this  chapter 
involve  numerous  provisions  that  may 
result  in  EPA  making  a  decision  or 
judgment  that  you  may  consider  adverse 
to  your  interests  and  that  either  limits 
your  business  activities  or  requires  you 
to  pay  penalties.  As  specified  in  the 
regulations  in  this  chapter,  this  might 
involve  an  opportunity  for  an  informal 
hearing  or  a  formal  hearing  that  follows 
specific  procedures  and  is  directed  by  a 
Presiding  Officer.  The  regulations  in 
this  chapter  generally  specify  when  we 
would  hold  a  hearing.  In  limited 
circumstances,  we  may  grant  a  request 
for  a  hearing  related  to  adverse 
decisions  regarding  regulatory 
provisions  for  which  we  do  not 
specifically  describe  the  possibility  of 
asking  for  a  hearing. 

(a)  if  you  request  a  hearing  regarding 
our  decision  to  assess  administrative 
penalties  under  §1068.125,  we  will 
hold  a  formal  hearing  according  to  the 
provisions  of  40  CFR  22.1  through  22.32 
and  22.34. 

(b)  For  other  issues  where  the 
regulation  allows  for  a  hearing  in 
response  to  an  adverse  decision,  you 
may  request  an  informal  hearing  as 
described  in  §1068.650.  Sections 
1068.610  through  1068.625  describe 
when  and  how  to  request  an  informal 
hearing  under  various  circumstances. 

(c)  The  time  limits  we  specify  are 
calendar  days  and  include  weekends 
and  holidays,  except  that  a  deadline 
falling  on  a  Saturday,  Sunday,  or  a 
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federal  holiday  is  understood  to  move  to 
the  next  business  day.  Your  filing  will 
be  considered  timely  based  on  the 
following  criteria  relative  to  the 
specified  deadline: 

(1)  The  postmarked  date  for  items  sent 
by  U.S.  mail  must  be  on  or  before  the 
specified  date. 

(2)  The  ship  date  for  items  sent  from 
any  location  within  the  United  States  by 
commercial  carriers  must  be  on  or 
before  the  specified  date. 

(3)  Items  sent  by  mail  or  courier  from 
outside  the  United  States  must  be 
received  by  the  specified  date. 

(4)  The  time  and  date  stamp  on  an 
email  message  must  be  at  or  before  5:00 
p.m.  on  the  specified  date  (in  either  the 
source  or  destination  time  zone). 

(5)  The  time  and  date  stamp  on  faxed 
pages  must  be  at  or  before  5:00  p.m.  on 
the  specified  date  (in  either  the  source 
or  destination  time  zone). 

(6)  Hand-delivereditems  must  be 
received  by  the  appropriate  personnel 
by  3:00  p.m.  on  the  specified  date. 

(d)  See  the  standard -settingpart  for 
additional  information,  if  the  standard - 
setting  part  specifies  any  provisions  that 
are  contrary  to  those  described  in  this 
subpart,  the  provisions  of  the  standard  - 
setting  part  apply  instead  of  those 
described  in  this  subpart. 

§1068.610  Request  for  hearing — 
suspending,  revoking,  or  voiding  a 
certificate  of  conformity. 

(a)  You  may  request  an  informal 
hearing  as  described  in  §1068.650  if 
you  disagree  with  our  decision  to 
suspend,  revoke,  or  void  a  certificate  of 
conformity. 

(b)  If  you  request  a  hearing  regarding 
the  outcome  of  a  testing  regimen  with 
established  evaluation  criteria,  such  as 
selective  enforcement  audits  or  routine 
production- linetesting,  we  will  hold  a 
hearing  limited  to  the  following  issues 
that  are  relevant  to  your  circumstances: 

(1)  Whether  tests  were  conducted  in 
accordance  with  applicable  regulations. 

(2)  Whether  test  equipment  was 
properly  calibrated  and  functioning. 

(3)  Whether  specified  sampling 
procedures  were  followed  to  select 
engines/equipment  for  testing. 

(4)  Whether  there  is  a  basis  for 
determining  that  the  problems 
identified  do  not  apply  for  engines/ 
equipment  produced  at  plants  other 
than  the  one  from  which  engines/ 
equipment  were  selected  for  testing. 

(c)  You  must  send  your  hearing 
request  in  writing  to  the  Designated 
Compliance  Officer  no  later  than  30 
days  after  we  notify  you  of  our  decision 
to  suspend,  revoke,  or  void  your 
certificate,  or  by  some  later  deadline  we 
specify,  if  the  deadline  passes,  we  may 


nevertheless  grant  you  a  hearing  at  our 
discretion. 

(d)  Your  hearing  request  must  include 
the  following  information: 

(1 )  Identify  the  classes  or  categories  of 
engines/equipment  that  will  be  the 
subject  of  the  hearing. 

(2)  State  briefly  which  issues  you  will 
raise  at  the  hearing  for  each  affected 
class  or  category  of  engines/equipment. 

(3)  Specify  why  you  believe  the 
hearing  will  conclude  in  your  favor  for 
each  of  the  issues  you  will  raise. 

(4)  Summarize  the  evidence 
supporting  your  position  on  each  of  the 
issues  you  will  raise  and  include  any 
supporting  data. 

(e)  We  will  approve  your  request  for 
an  informal  hearing  if  we  find  that  your 
request  raises  a  substantial  factual  issue 
in  the  decision  we  made  that,  if 
addressed  differently,  could  alter  the 
outcome  of  that  decision. 

§1068.615  Request  for  hearing — denied 
application  for  certification,  automatically 
suspended  certificate,  and  determinations 
related  to  certification. 

(a)  You  may  request  an  informal 
hearing  as  described  in  §1068.650  if  we 
deny  your  application  for  a  certificate  of 
conformity,  if  your  certificate  of 
conformity  is  automatically  suspended 
under  the  regulations,  or  if  you  disagree 
with  determinations  we  make  as  part  of 
the  certification  process.  For  example, 
you  might  disagree  with  our 
determinations  regarding  adjustable 
parameters  under  §1068.50  or  regarding 
your  good  engineering  judgment  under 
§1068.5. 

(b)  You  must  send  your  hearing 
request  in  writing  to  the  Designated 
Compliance  Officer  no  later  than  30 
days  after  we  notify  you  of  our  decision, 
or  by  some  later  deadline  we  specify.  If 
the  specified  deadline  passes,  we  may 
nevertheless  grant  you  a  hearing  at  our 
discretion. 

(c)  Your  hearing  request  must  include 
the  information  specified  in 
§1068.61 0(d). 

(d)  We  will  approve  your  request  for 
an  informal  hearing  if  we  find  that  your 
request  raises  a  substantial  factual  issue 
in  the  decision  we  made  that,  if 
addressed  differently,  could  alter  the 
outcome  of  that  decision. 

§1068.620  Request  for  hearing — recall. 

(a)  You  may  request  an  informal 
hearing  as  described  in  §1068.650  if 
you  disagree  with  our  decision  to  order 
a  recall. 

(b)  You  must  send  your  hearing 
request  in  writing  to  the  Designated 
Compliance  Officer  no  later  than  45 
days  after  we  notify  you  of  our  decision, 
or  by  some  later  deadline  we  specify.  If 


the  specified  deadline  passes,  we  may 
nevertheless  grant  you  a  hearing  at  our 
discretion. 

(c)  Your  hearing  request  must  include 
the  information  specified  in 
§1068.61 0(d). 

(d)  We  will  approve  your  request  for 
an  informal  hearing  if  we  find  that  your 
request  raises  a  substantial  factual  issue 
in  the  decision  we  made  that,  if 
addressed  differently,  could  alter  the 
outcome  of  that  decision. 

§1068.625  Request  for  hearing — 
nonconformance  penalties. 

(a)  You  may  request  an  informal 
hearing  as  described  in  §1068.650  if 
you  disagree  with  our  determination  of 
compliance  level  or  penalty  calculation 
or  both.  The  hearing  will  address  only 
whether  the  compliance  level  or  penalty 
was  determined  in  accordance  with  the 
regulations. 

(b)  Send  a  request  for  a  hearing  in 
writing  to  the  Designated  Compliance 
Officer  within  the  following  time  frame, 
as  applicable: 

(1)  No  later  than  15  days  after  we 
notify  you  that  we  have  approved  a 
nonconformance  penalty  under  this 
subpart  if  the  compliance  level  is  in  the 
allowable  range  of  nonconformity. 

(2)  No  later  than  15  days  after 
completion  of  the  Production 
Compliance  Audit  if  the  compliance 
level  exceeds  the  upper  limit. 

(3)  No  later  than  15  days  after  we 
notify  you  of  an  adverse  decision  for  all 
other  cases. 

(c)  If  you  miss  the  specified  deadline 
in  paragraph  (b)  of  this  section,  we  may 
nevertheless  grant  youa  hearing  at  our 
discretion. 

(d)  Your  hearing  request  must  include 
the  information  specified  in 
§1068.61 0(d). 

(e)  We  will  approve  your  request  for 
an  informal  hearing  if  we  find  that  your 
request  raises  a  substantial  factual  issue 
in  the  decision  we  made  that,  if 
addressed  differently,  could  alter  the 
outcome  of  that  decision. 

§1068.650  Procedures  for  informal 
hearings. 

(a)  The  following  provisions  apply  for 
arranging  the  hearing: 

(1)  After  granting  your  request  for  an 
informal  hearing,  we  will  designate  a 
Presiding  Officer  for  the  hearing. 

(2)  The  Presiding  Officer  will  select 
the  time  and  place  for  the  hearing.  The 
hearing  must  be  held  as  soon  as 
practicable  for  all  parties  involved. 

(3)  The  Presiding  Officer  may  require 
that  all  argument  and  presentation  of 
evidence  be  concluded  by  a  certain  date 
after  commencement  of  the  hearing. 

(b)  The  Presiding  Officer  will 
establish  a  paper  or  electronic  hearing 
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record,  which  may  be  made  available  for 
inspection.  The  hearing  record  includes, 
but  is  not  limited  to,  the  following 
materials: 

(1)  All  documents  relating  to  the 
application  for  certification,  including 
the  certificate  of  conformity  itself,  if 
applicable. 

(2)  Your  request  for  a  hearing  and  the 
accompanying  supporting  data. 

(3)  Correspondence  and  other  data 
relevant  to  the  hearing. 

(4)  The  Presiding  Officer’s  written 
decision  regarding  the  subject  of  the 
hearing,  together  with  any 
accompanying  material. 

(c)  You  may  appear  in  person  or  you 
may  be  represented  by  counsel  or  by 
any  other  representative  you  designate. 

(d)  The  Presiding  Officer  may  arrange 
for  a  prehearing  conference,  either  in 
response  to  a  request  from  any  party  or 
at  his  or  her  own  discretion.  The 
Presiding  Officer  will  select  the  time 
and  place  for  the  prehearing  conference. 
The  Presiding  Officer  will  summarize 
the  results  of  the  conference  and 
include  the  written  summary  as  part  of 
the  record.  The  prehearing  conference 
may  involve  consideration  of  the 
following  items: 

(1)  Simplification  of  the  issues. 

(2)  Stipulations,  admissions  of  fact, 
and  the  introduction  of  documents. 

(3)  Limitation  of  the  number  of  expert 
witnesses. 

(4)  Possibility  of  reaching  an 
agreement  to  resolve  any  or  ai  I  of  the 
issues  in  dispute. 

(5)  Any  other  matters  that  may  aid  in 
expeditiously  and  successfully 
concluding  the  hearing. 

(e)  Hearings  will  be  conducted  as 
follows: 

(1)  The  Presiding  Officer  will  conduct 
informal  hearings  in  an  orderly  and 
expeditious  manner.  The  parties  may 
offer  oral  or  written  evidence;  however, 
the  Presiding  Officer  may  exclude 
evidence  that  is  irrelevant,  immaterial, 
or  repetitious. 

(2)  Witnesses  will  not  be  required  to 
testify  under  oath;  however,  the 
Presiding  Officer  must  make  clear  that 
18  U.S.C.  1001  specifies  civil  and 
criminal  penalties  for  knowingly 
making  false  statements  or 
representations  or  using  false 
documents  in  any  matter  within  the 
jurisdiction  of  EPA  or  any  other 
department  or  agency  of  the  United 
States. 

(3)  Any  witness  may  be  examined  or 
cross- exam inedby  the  Presiding  Officer, 
by  you,  or  by  any  other  parties. 

(4)  Written  transcripts  must  be  made 
for  all  hearings.  Anyone  may  purchase 
copies  of  transcripts  from  the  reporter. 

(f)  The  Presiding  Officer  will  make  a 
final  decision  with  written  findings, 


conclusions  and  supporting  rationale  on 
all  the  substantial  factual  issues 
presented  in  the  record.  The  findings, 
conclusions,  and  written  decision  must 
be  provided  to  the  parties  and  made  a 
part  of  the  record. 

*  373.  Appendix  I  to  part  1068  is 
amended  by  revising  paragraph  IV  to 
read  as  follows: 

Appendix  I  to  Part  1068 — Emission- 
Related  Components 

***** 

IV.  Em ission  - relatedcomponents  also 
i ncl ude  any  other  part  whose  pri mary 
purpose  is  to  reduce  emissions  or  whose 
failure  would  commonly  increase  emissions 
without  significantly  degrading  engine/ 
equipment  performance. 

Department  of  T ra importation 

National  Highway  Traffic  Safety 
Administration 

49  CFR  Chapter  V 

In  consideration  of  the  foregoing, 
under  the  authority  of  49  U.S.C.  322,  5 
U.S.C.  552,  49  U.S.C.  30166,  49  U.S.C. 
30167,  49  U.S.C.  32307,  49  U.S.C. 

32505,  49  U.S.C.  32708,  49  U.S.C. 

32910,  49  U.S.C.  33116,  49  U.S.C. 

32901. 49  U.S.C.  32902,  49  U.S.C. 

30101. 49  U.S.C.  32905,  49  U.S.C. 

32906,  and  delegation  of  authority  at  49 
CFR  1.95,  NHTSA  amends  49  CFR 
chapter  V  as  follows: 

PART  523— VEHICLE  CLASSIFICATION 

*  374.  Revise  the  authority  citation  for 
part  523  to  read  as  follows: 

Authority:  49  U.S.C.  32901;  delegation  of 
authority  at  49  CFR  1 .95. 

*  375.  Revise  §523.2  to  read  as  follows: 

§523.2  Definitions. 

As  used  in  this  part: 

Ambulance  has  the  meaning  given  in 
40  CFR  86.1803. 

Approach  angle  means  the  smallest 
angle,  in  a  plane  side  view  of  an 
automobile,  formed  by  the  level  surface 
on  which  the  automobile  is  standing 
and  a  line  tangent  to  the  front  tire  static 
loaded  radius  arc  and  touching  the 
underside  of  the  automobile  forward  of 
the  front  tire. 

Axle  clearance  means  the  vertical 
distance  from  the  level  surface  on  which 
an  automobile  is  standing  to  the  lowest 
point  on  the  axle  differential  of  the 
automobile. 

Base  tire  (for  passenger  automobiles, 
light  trucks,  and  medium  duty 
passenger  vehicles)  means  the  tire  size 
specified  as  standard  equipment  by  the 
manufacturer  on  each  unique 
combination  of  a  vehicle’s  footprint  and 
model  type.  Standard  equipment  is 
defined  in  40  CFR  86.1803. 


Basic  vehicle  frontal  area  is  used  as 
defined  in  40  CFR  86.1803  for  passenger 
automobiles,  light  trucks,  medium  duty 
passenger  vehicles  and  Class  2b  through 
3  pickup  trucks  and  vans.  For  heavy- 
duty  tracts  and  vocational  vehicles,  it 
has  the  meaning  given  in  40  CFR 
1037.801. 

Breakover  angle  means  the 
supplement  of  the  largest  angle,  in  the 
plan  side  view  of  an  automobile  that  can 
be  formed  by  two  lines  tangent  to  the 
front  and  rear  static  loaded  radii  arcs 
and  intersecting  at  a  point  on  the 
underside  of  the  automobile. 

Bus  has  the  meaning  given  in  49  CFR 
571.3. 

Cab-completevehicle  means  a  vehicle 
that  is  first  sold  as  an  incomplete 
vehicle  that  substantially  includes  the 
vehicle  cab  section  as  defined  in  40  CFR 
1037.801 .  For  example,  vehicles  known 
commercially  as  chassis -cabs, cab - 
chassis,  box  -  deletes, bed  -  deletes, and 
cut -away  vans  are  considered  cab- 
complete  vehicles.  A  cab  includes  a 
steering  column  and  a  passenger 
compartment.  Note  that  a  vehicle 
lacking  some  components  of  the  cab  is 
a  cab-completevehicle  if  it  substantially 
includes  the  cab. 

Cargo  -  carry ingvolu me  means  the 
luggage  capacity  or  cargo  volume  index, 
as  appropriate,  and  as  those  terms  are 
defined  in  40  CFR  600.315-08,  in  the 
case  of  automobiles  to  which  either  of 
these  terms  apply.  With  respect  to 
automobiles  to  which  neither  of  these 
terms  apply,  “cargo- carry ingvolume” 
means  the  total  volume  in  cubic  feet, 
rounded  to  the  nearest  0.1  cubic  feet,  of 
either  an  automobile’s  enclosed 
nonseating  space  that  is  intended 
primarily  for  carrying  cargo  and  is  not 
accessible  from  the  passenger 
compartment,  or  the  space  intended 
primarily  for  carrying  cargo  bounded  in 
the  front  by  a  vertical  plane  that  is 
perpendicular  to  the  longitudinal 
centerline  of  the  automobile  and  passes 
through  the  rearmost  point  on  the 
rearmost  seat  and  elsewhere  by  the 
automobile’s  interior  surfaces. 

Class  2b  vehicles  are  vehicles  with  a 
gross  vehicle  weight  rating  (GVWR) 
ranging  from  8,501  to  10,000  pounds. 

Class  3  through  Class  8  vehicles  are 
vehicles  with  a  gross  vehicle  weight 
rating  (GVWR)  of  10,001  pounds  or 
more  as  defined  in  49  CFR  565.15. 

Coach  bus  has  the  meaning  given  in 
40  CFR  1037.801. 

Commercial  medium-and  heavy-duty 
on  -  highwayvehicle  means  an  on  - 
highway  vehicle  with  a  gross  vehicle 
weight  rating  of  10,000  pounds  or  more 
as  defined  in  49  U.S.C.  32901(a)(7). 
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Complete  vehicle  has  the  meaning 
given  to  completed  vehicle  as  defined  in 
49  CFR  567.3. 

Concrete  mixer  has  the  meaning  given 
in  40  CFR  1037.801. 

Curb  weight  has  the  meaning  given  in 
49  CFR  571.3. 

Dedicated  vehicle  has  the  same 
meaning  as  dedicated  automobile  as 
defined  in  49  U.S.C.  32901(a)(8). 

Departure  angle  means  the  smallest 
angle,  in  a  plane  side  view  of  an 
automobile,  formed  by  the  level  surface 
on  which  the  automobile  is  standing 
and  a  line  tangent  to  the  rear  tire  static 
loaded  radius  arc  and  touching  the 
underside  of  the  automobile  rearward  of 
the  rear  tire. 

Dual -fueledvehicle  (multi  -  fuel, or 
flexible- fuelvehicle)  has  the  same 
meaning  as  dual  fueled  automobile  as 
defined  in  49  U.S.C.  32901(a)(9). 

Electric  vehicle  means  a  vehicle  that 
does  not  include  an  engine,  and  is 
powered  solely  by  an  external  source  of 
electricity  and/or  solar  power.  Note  that 
this  does  not  include  electric  hybrid  or 
fuel -cel (vehicles  that  use  a  chemical 
fuel  such  as  gasoline,  diesel  fuel,  or 
hydrogen.  Electric  vehicles  may  also  be 
referred  to  as  all  -electricvehicles  to 
distinguish  them  from  hybrid  vehicles. 

Emergency  vehicle  means  one  of  the 
following: 

(1)  For  passenger  cars,  light  trucks 
and  medium  duty  passenger  vehicles, 
emergency  vehicle  has  the  meaning 
given  in  49  U.S.C.  32902(e). 

(2)  For  heavy -dutyvehicles, 
emergency  vehicle  has  the  meaning 
given  in  40  CFR  1037.801. 

Engine  code  has  the  meaning  given  in 
40  CFR  86.1803. 

Final  stage  manufacturer  has  the 
meaning  given  in  49  CFR  567.3. 

Fire  truck  has  the  meaning  given  in  40 
CFR  86.1803. 

Footprint  is  defined  as  the  product  of 
track  width  (measured  in  inches, 
calculated  as  the  average  of  front  and 
rear  track  widths,  and  rounded  to  the 
nearest  tenth  of  an  inch)  times 
wheelbase  (measured  in  inches  and 
rounded  to  the  nearest  tenth  of  an  inch), 
divided  by  144  and  then  rounded  to  the 
nearest  tenth  of  a  square  foot.  For 
purposes  of  this  definition,  track  width 
is  the  lateral  distance  between  the 
centerlines  of  the  base  tires  at  ground, 
including  the  camber  angle.  For 
purposes  of  this  definition,  wheelbase  is 
the  longitudinal  distance  between  front 
and  rear  wheel  centerlines. 

Full-sizepickup  truck  means  a  light 
truck  or  medium  duty  passenger  vehicle 
that  meets  the  requirements  specified  in 
40  CFR  86. 1866-1 2(e). 

Gross  axle  weight  rating  (GAWR)  h as 
the  meaning  given  in  49  CFR  571 .3. 


Gross  combination  weight  rating 
(GCWR)  has  the  meaning  given  in  49 
CFR  571.3. 

Gross  vehicle  weight  rating  (GVWR) 
has  the  meaning  given  in  49  CFR  571.3. 

Heavy -dutyengine  means  any  engine 
used  for  (or  for  which  the  engine 
manufacturer  could  reasonably  expect 
to  be  used  for)  motive  power  in  a  heavy- 
duty  vehicle.  For  purposes  of  this 
definition  in  this  part,  the  term 
“engine”  includes  internal  combustion 
engines  and  other  devices  that  convert 
chemical  fuel  into  motive  power.  For 
example,  a  fuel  cell  and  motor  used  in 
a  heavy -duty  vehicle  is  a  heavy-duty 
engine.  Heavy  duty-enginesinclude 
those  engines  subject  to  the  standards  in 
49  CFR  part  535. 

Heavy -dutyvehicle  means  a  vehicle  as 
defined  in  §523.6. 

Hitch  means  a  device  attached  to  the 
chassis  of  a  vehicle  for  towing. 

Incomplete  vehicle  has  the  meaning 
given  in  49  CFR  567.3. 

Light  truck  means  a  non  -  passenger 
automobile  meeting  the  criteria  in 
§523.5. 

Manufacturer  has  the  meaning  given 
in  49  U.S.C.  32901(a)(14). 

Medium  duty  passenger  vehicle 
means  a  vehicle  which  would  satisfy  the 
criteria  in  §523.5  (relating  to  light 
trucks)  but  for  its  gross  vehicle  weight 
rating  or  its  curb  weight,  which  is  rated 
at  more  than  8,500  lbs  GVWR  or  has  a 
vehicle  curb  weight  of  more  than  6,000 
pounds  or  has  a  basic  vehicle  frontal 
area  in  excess  of  45  square  feet,  and 
which  is  designed  primarily  to  transport 
passengers,  but  does  not  include  a 
vehicle  that — 

(1)  is  an  “incomplete  vehicle’”  as 
defined  in  this  subpart;  or 

(2)  Has  a  seating  capacity  of  more 
than  12  persons;  or 

(3)  is  designed  for  more  than  9 
persons  in  seating  rearward  of  the 
driver’s  seat;  or 

(4)  Is  equipped  with  an  open  cargo 
area  (for  example,  a  pick-uptruck  box 
or  bed)  of  72.0  inches  in  interior  length 
or  more.  A  covered  box  not  readily 
accessible  from  the  passenger 
compartment  will  be  considered  an 
open  cargo  area  for  purposes  of  this 
definition. 

Mild  hybrid  gasoline-electricvehicle 
means  a  vehicle  as  defined  by  EPA  in 
40  CFR  86.1 866-1 2(e). 

Motor  home  has  the  meaning  given  in 
49  CFR  571.3. 

Motor  vehicle  has  the  meaning  given 
in  49  U.S.C.  30102. 

Passenger- carry ingvolu me  means  the 
sum  of  the  front  seat  volume  and,  if  any, 
rear  seat  volume,  as  defined  in  40  CFR 
600.315-08,  in  the  case  of  automobiles 
to  which  that  term  applies.  With  respect 


to  automobiles  to  which  that  term  does 
not  apply,  “passenger -carry  ingvolu  me” 
means  the  sum  in  cubic  feet,  rounded  to 
the  nearest  0.1  cubic  feet,  of  the  volume 
of  a  vehicle’s  front  seat  and  seats  to  the 
rear  of  the  front  seat,  as  applicable, 
calculated  as  follows  with  the  head 
room,  shoulder  room,  and  leg  room 
dimensions  determined  in  accordance 
with  the  procedures  outlined  in  Society 
of  Automotive  Engineers  Recommended 
Practice  J1 100,  Motor  Vehicle 
Dimensions  (Report  of  Human  Factors 
Engineering  Committee,  Society  of 
Automotive  Engineers,  approved 
November  2009). 

(1)  For  front  seat  volume,  divide  1,728 
into  the  product  of  the  following  SAE 
dimensions,  measured  in  inches  to  the 
nearest  0.1  inches,  and  round  the 
quotient  to  the  nearest  0.001  cubic  feet. 

(1)  H61  -Effectivehead  room — front. 

(ii)  W3-Shoulderroom — front. 

(iii)  L34- Maxi  mu  ineffective  leg  room- 
accelerator. 

(2)  For  the  volume  of  seats  to  the  rear 
of  the  front  seat,  divide  1 ,728  into  the 
product  of  the  following  SAE 
dimensions,  measured  in  inches  to  the 
nearest  0.1  inches,  and  rounded  the 
quotient  to  the  nearest  0.001  cubic  feet. 

(i)  H63- Effectivehead  room — second. 

(ii)  W4-Shouiderroom — second. 

(iii)  L51  -Minimumeffective  leg 
room — second. 

Pickup  truck  means  a  non  -  passenger 
automobile  which  has  a  passenger 
compartment  and  an  open  cargo  area 
(bed). 

Pintle  hooks  means  a  type  of  towing 
hitch  that  uses  a  tow  ring  configuration 
to  secure  to  a  hook  or  a  ball  combination 
for  the  purpose  of  towing. 

Recreational  vehicle  or  RV  means  a 
motor  vehicle  equipped  with  living 
space  and  amenities  found  in  a  motor 
home. 

Refuse  hauler  has  the  meaning  given 
in  40  CFR  1037.801. 

Running  clearance  means  the  distance 
from  the  surface  on  which  an 
automobile  is  standing  to  the  lowest 
point  on  the  automobile,  excluding 
unsprung  weight. 

School  bus  has  the  meaning  given  in 
49  CFR  571.3. 

Static  loaded  radius  arc  means  a 
portion  of  a  circle  whose  center  is  the 
center  of  a  standard  tire- rim 
combination  of  an  automobile  and 
whose  radius  is  the  distance  from  that 
center  to  the  level  surface  on  which  the 
automobile  is  standing,  measured  with 
the  automobile  at  curb  weight,  the 
wheel  parallel  to  the  vehicle’s 
longitudinal  centerline,  and  the  tire 
inflated  to  the  manufacturer’s 
recommended  pressure. 
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Strong  hybrid  gasoline-electricvehicle 
means  a  vehicle  as  defined  by  EPA  in 
40  CFR  86. 1866-1 2(e). 

Temporary  living  quarters  means  a 
space  in  the  interior  of  an  automobile  in 
which  people  may  temporarily  live  and 
which  includes  sleeping  surfaces,  such 
as  beds,  and  household  conveniences, 
such  as  a  sink,  stove,  refrigerator,  or 
toilet. 

Transmission  class  has  the  meaning 
given  in  40  CFR  600.002. 

Tran  mission  configuration  has  the 
meaning  given  in  40  CFR  600.002. 

Transmission  type  has  the  meaning 
given  in  40  CFR  86.1803. 

Truck  tractor  has  the  meaning  given 
in  49  CFR  571 .3  and  49  CFR  535.5(c). 
This  includes  most  heavy -duty  vehicles 
specifically  designed  for  the  primary 
purpose  of  pulling  trailers,  but  does  not 
include  vehicles  designed  to  carry  other 
loads.  For  purposes  of  this  definition 
“other  loads”  would  not  include  loads 
carried  in  the  cab,  sleeper  compartment, 
or  toolboxes.  Examples  of  vehicles  that 
are  similar  to  tractors  but  that  are  not 
tractors  under  this  part  include 
dromedary  tractors,  automobile  haulers, 
straight  trucks  with  trailers  hitches,  and 
tow  trucks. 

Van  means  a  vehicle  with  a  body  that 
fully  encloses  the  driver  and  a  cargo 
carrying  or  work  performing 
compartment.  The  distance  from  the 
leading  edge  of  the  windshield  to  the 
foremost  body  section  of  vans  is 
typically  shorter  than  that  of  pickup 
trucks  and  sport  utility  vehicles. 

Vocational  tractor  means  a  tractor  that 
is  classified  as  a  vocational  vehicle 
according  to  40  CFR  1037.630 

Vocational  vehicle  (or  heavy-duty 
vocational  vehicle)  has  the  meaning 
given  in  §523.8  and  49  CFR  535.5(b). 
This  includes  any  vehicle  that  is 
equipped  for  a  particular  industry,  trade 
or  occupation  such  as  construction, 
heavy  hauling,  mining,  logging,  oil 
fields,  refuse  and  includes  vehicles  such 
as  school  buses,  motorcoaches  and  RVs. 

Work  truck  means  a  vehicle  that  is 
rated  at  more  than  8,500  pounds  and 
less  than  or  equal  to  10,000  pounds 
gross  vehicle  weight,  and  is  not  a 
medium -duty passenger  vehicle  as 
defined  in  49  U.S.C.  32901  (a)(1 9). 

*  376.  Revise  §523.6  to  read  as  fol  lows: 

§523.6  Heavy-duty  vehicle. 

(a)  A  heavy -dutyvehicle  is  any 
commercial  medium  or  heavy -dutyon- 
highway  vehicle  or  a  work  truck,  as 
defined  in  49  U.S.C.  32901(a)(7)  and 
(19).  For  the  purpose  of  this  section, 
heavy -dutyvehicles  are  divided  into 
four  regulatory  categories  as  follows: 

(1)  Heavy-dutypickup  trucks  and 
vans; 


(2)  Heavy -dutyvocational  vehicles; 

(3)  Truck  tractors  with  a  GVWR  above 
26,000  pounds;  and 

(4)  Heavy -dutytrailers. 

(b)  The  heavy-dutyvehicle 
classification  does  not  include  vehicles 
excluded  as  specified  in  49  CFR  535.3. 

*  377.  Revise  §523.7  to  read  as  follows: 

§523.7  Heavy-duty  pickup  trucks  and 
vans. 

(a)  Heavy-dutypickup  trucks  and 
vans  are  pickup  trucks  and  vans  with  a 
gross  vehicle  weight  rating  between 
8,501  pounds  and  14,000  pounds  (Class 
2b  through  3  vehicles)  manufactured  as 
complete  vehicles  by  a  single  or  final 
stage  manufacturer  or  manufactured  as 
incomplete  vehicles  as  designated  by  a 
manufacturer.  See  references  in  40  CFR 
86.1801-12,  40  CFR  86.1819-17,  40  CFR 
1037.150,  and  49  CFR  535.5(a). 

(b)  Heavy  duty  vehicles  above  14,000 
pounds  GVWR  may  be  optionally 
certified  as  heavy-dutypickup  trucks 
and  vans  and  comply  with  fuel 
consumption  standards  in  49  CFR 
535.5(a),  if  properly  included  in  a  test 
group  with  similar  vehicles  at  or  below 
14,000  pounds  GVWR.  Fuel 
consumption  standardsapply  to  these 
vehicles  as  if  they  were  Class  3  heavy- 
duty  vehicles.  The  work  factor  for  these 
vehicles  may  not  be  greater  than  the 
largest  work  factor  that  applies  for 
vehicles  in  the  test  group  that  are  at  or 
below  14,000  pounds  GVWR  (see  40 
CFR  86.1819-14). 

(c)  Incomplete  heavy-dutyvehiclesat 
or  below  14,000  pounds  GVWR  may  be 
optionally  certified  as  heavy-duty 
pickup  trucks  and  vans  and  comply 
with  to  the  fuel  consumption  standards 
in  49  CFR  535.5(a). 

*  378.  Add  §523.10  to  read  as  follows: 

§523.10  Heavy-duty  trailers. 

(a)  A  trailer  means  a  motor  vehicle 
with  or  without  motive  power,  designed 
for  carrying  cargo  and  for  being  drawn 
by  another  motor  vehicle  as  defined  in 
49  CFR  571 .3.  For  the  purpose  of  this 
part,  heavy -dutytrailers  include  only 
those  trailers  designed  to  be  drawn  by 
a  truck  tractor  excluding  non -box 
trailers  other  than  flatbed  trailer,  tanker 
trailers  and  container  chassis  and  those 
that  are  coupled  to  vehicles  exclusively 
by  pintle  hooks  or  hitches  instead  of  a 
fifth  wheel.  Heavy -dutytrailers  may  be 
divided  into  different  types  and 
categories  as  follows: 

(1 )  Box  vans  are  trailers  with  enclosed 
cargo  space  that  is  permanently  attached 
to  the  chassis,  with  fixed  sides,  nose, 
and  roof.  Tank  trailers  are  not  box  vans. 

(2)  Box  van  with  front- mounted 

H VAC  systems  are  refrigerated  vans. 
Note  that  this  includes  systems  that 


provide  cooling,  heating,  or  both.  All 
other  box  vans  are  dry  vans. 

(3)  T railers  that  are  not  box  vans  are 
non-boxtrailers.  Note  that  the  standards 
for  non-boxtrailers  in  49  CFR 
535.5(e)(2)  apply  only  to  flatbed  trailers, 
tank  trailers,  and  container  chassis. 

(4)  Box  van  with  a  length  greater  than 
50  feet  are  long  box  vans.  Other  box 
vans  are  short  box  vans. 

(5)  The  following  types  of  equipment 
are  not  trailers: 

(i)  Containers  that  are  not 
permanently  mounted  on  chassis. 

(ii)  Dollies  used  to  connect  tandem 
trailers. 

(iii)  Equipment  that  serves  similar 
purposes  but  are  not  intended  to  be 
pulled  by  a  tractor. 

(b)  Heavy -dutytrailers  do  not  include 
trailers  excluded  in  49  CFR  535.3. 

PART  534— RIGHTS  AND 
RESPONSIBILITIES  OF 
MANUFACTURERS  IN  THE  CONTEXT 
OF  CHANGES  IN  CORPORATE 
RELATIONSHIPS 

*  379.  Revise  the  authority  citation  for 
part  534  to  read  as  follows: 

Authority:  49  U.S.C.  32901;  delegation  of 
authority  at  49  CFR  1.95. 

*  380.  Add  §534.8  to  read  as  follows: 

§534.8  Shared  corporate  relationships. 

(a)  Vehicles  and  engines  built  by 
multiple  manufacturers  can  share 
responsibility  for  complying  with  fuel 
consumption  standards  in  49  CFR  part 
535,  by  following  the  EPA  requirements 
in  40  CFR  1037.620  and  by  sending  a 
joint  agreement  between  the  parties  to 
EPA  and  NHTSA  before  submitting  any 
certificates  of  conformity  for  the 
applicable  vehicles  or  engines  in 
accordance  with  40  CFR  part  1036, 
subpart  C,  and  40  CFR  part  1037, 
subpart  C. 

(1)  Each  joint  agreement  must — 

(1)  Define  how  each  manufacturer 
shares  responsibility  for  the  planned 
vehicles  or  engines. 

(ii)  Specify  which  manufacturer(s) 
will  be  responsible  for  the  EPA 
certificates  of  conformity; 

(iii)  Describe  the  planned  vehicles 
and  engines  in  terms  of  the  model  types, 
production  volumes,  and  model  years  (if 
known); 

(iv)  Describe  which  manufacturer(s) 
have  engineering  and  design  control  and 
sale  distribution  ownership  over  the 
vehicles  and/or  engines;  and 

(v)  Include  signatures  from  all  parties 
involved  in  the  shared  corporate 
relationship. 

(2)  After  defining  the  shared 
relationship  between  the  manufacturers, 
any  contractual  changes  must  be 
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notified  to  EPA  and  NHTSA  before  the 
next  model  year’s  production  of  the 
applicable  vehicles  or  engines  begins. 

(3)  Multiple  manufacturers  must 
designate  the  same  shared  responsibility 
for  complying  with  fuel  consumption 
standards  as  selected  for  GHG  standards 
unless  otherwise  allowed  by  EPA  and 
NHTSA. 

(b)  NHTSA  and  EPA  reserve  the  right 
to  reject  the  joint  agreement. 

*  381 .  Revise  part  535  to  read  as 
follows: 

PART  535  MEDIUM-AND  HEAVY-DUTY 
VEHICLE  FUEL  EFFICIENCY 
PROGRAM 

Sec. 

535.1  Scope. 

535.2  Purpose. 

535.3  Applicability. 

535.4  Definitions. 

535.5  Standards. 

535.6  Measurement  and  calculation 
procedures. 

535.7  Averaging,  banking,  and  trading 
(ABT)  credit  program. 

535.8  Reporting  and  recordkeeping 
requirements. 

535.9  Enforcement  approach. 

535.10  How  do  manufacturers  comply  with 
fuel  consumption  standards? 

Authority;  49  U.S.C.  32902  and  30101; 
delegation  of  authority  at  49  CFR  1 .95. 

§535.1  Scope. 

This  part  establishes  fuel 
consumption  standards  pursuant  to  49 
U.S.C.  32902(k)  for  work  trucks  and 
commercial  medium -and  heavy-duty 
on -high  way  vehicles,  including  trailers 
(hereafter  referenced  as  heavy-duty 
vehicles),  and  engines  manufactured  for 
sale  in  the  United  States.  This  part 
establishes  a  credit  program 
manufacturers  may  use  to  comply  with 
standards  and  requirements  for 
manufacturers  to  provide  reports  to  the 
National  Highway  Traffic  Safety 
Administration  regarding  their  efforts  to 
reduce  the  fuel  consumption  of  heavy- 
duty  vehicles  and  engines. 

§535.2  Purpose. 

The  purpose  of  this  part  is  to  reduce 
the  fuel  consumption  of  new  heavy-duty 
vehicles  and  engines  by  establishing 
maximum  levels  for  fuel  consumption 
standards  while  providing  a  flexible 
credit  program  to  assist  manufacturers 
in  complying  with  standards. 

§535.3  Applicability. 

(a)  This  part  applies  to  manufacturers 
that  produce  complete  and  incomplete 
heavy -dutyvehicles  as  defined  in  49 
CFR  part  523,  and  to  the  manufacturers 
of  all  heavy -dutyengines  manufactured 
for  use  in  the  applicable  vehicles  for 
each  given  model  year. 


(b)  This  part  also  applies  to  alterers, 
final  stage  manufacturers,  and 
intermediate  manufacturers  producing 
vehicles  and  engines  or  assembling 
motor  vehicles  or  motor  vehicle 
equipment  under  special  conditions. 
Manufacturers  comply  with  this  part  by 
following  the  special  conditions  in  40 
CFR  1037.620,  1037.621,  and  1037.622 
in  which  EPA  allows  manufacturer  to: 

(1)  Share  responsibility  for  the 
vehicles  they  produce.  Manufacturers 
sharing  responsibility  for  complying 
with  emissions  and  fuel  consumption 
standards  must  submit  to  the  agencies  a 
joint  agreement  as  specified  in  49  CFR 
534.8(a); 

(2)  Have  certificate  holders  sell  or 
ship  vehicles  that  are  missing  certain 
emission -relatedcomponents  to  be 
installed  by  secondary  vehicle 
manufacturers; 

(3)  Ship  partially  complete  vehicles  to 
secondary  manufacturers; 

(4)  Build  electric  vehicles;  and 

(5)  Build  alternative  fueled  vehicles 
from  all  types  of  heavy  duty  engine 
conversions.  The  conversion 
manufacturer  must: 

(i)  Install  alternative  fuel  conversion 
systems  into  vehicles  acquired  from 
vehicle  manufacturers  prior  to  first 
retail  sale  or  prior  to  the  vehicle’s 
introduction  into  interstate  commerce. 

(ii)  Be  designated  by  the  vehicle 
manufacturer  and  EPA  to  be  the 
certificate  holder. 

(iii)  Omit  alternative  fueled  vehicles 
from  compliance  with  vehicle  fuel 
consumption  standards,  if — 

(A)  Excluded  from  EPA  emissions 
standards;  and 

(B)  A  reasonable  technical  basis  exist 
that  the  modified  vehicle  continues  to 
meet  emissions  and  fuel  consumption 
vehicle  standards. 

(c)  Vehicle  and  engine  manufacturers 
that  must  comply  with  this  part  include 
manufacturers  required  to  have 
approved  certificates  of  conformity  from 
EPA  as  specified  in  40  CFR  parts  86, 
1036,  and  1037. 

(d)  The  following  heavy -dutyvehicles 
and  engines  are  excluded  from  the 
requirements  of  this  part: 

(1 )  Vehicles  and  engines 
manufactured  prior  to  January  1, 2014, 
unless  certified  early  under  NHTSA’s 
voluntary  provisions  in  §535.5. 

(2)  Medium -duty  passenger  vehicles 
and  other  vehicles  subject  to  the  light- 
duty  corporate  average  fuel  economy 
standards  in  49  CFR  parts  531  and  533. 

(3)  Recreational  vehicles,  including 
motor  homes  manufactured  before 
January  1, 2021,  except  those  produced 
by  manufacturers  voluntarily  complying 
with  NHTSA’s  early  vocational 


standards  for  model  years  2013  through 
2020. 

(4)  Aircraft  vehicles  meeting  the 
definition  of  “motor  vehicle”.  For 
example,  this  would  include  certain 
convertible  aircraft  that  can  be  adjusted 
to  operate  on  public  roads. 

(5)  Heavy-dutytrailersas  defined  in 
49  CFR  523.10  meeting  one  or  more  of 
the  following  criteria  are  excluded  from 
trailer  standards  in  §535.5(e): 

(i)  Trailers  with  four  or  more  axles 
and  trailers  less  than  35  feet  long  with 
three  axles  (i.e.,  trailers  intended  for 
hauling  very  heavy  loads). 

(ii)  Trailers  intended  for  temporary  or 
permanent  residence,  office  space,  or 
other  work  space,  such  as  campers, 
mobile  homes,  and  carnival  trailers. 

(iii)  Trailers  with  a  gap  of  at  least  120 
inches  between  adjacent  axle 
centerlines.  In  the  case  of  adjustable 
axle  spacing,  this  refers  to  the  closest 
possible  axle  positioning. 

(iv)  Trailers  built  before  January  1, 
2021,  except  those  trailers  built  by 
manufacturers  after  January  1, 2018,  and 
voluntarily  complying  with  NHTSA’s 
early  trailer  standards  for  model  years 
2018  through  2020. 

(v)  Note  that  the  definition  of  “heavy- 
duty  trailer”  in  49  CFR  523.10  excludes 
equipment  that  serves  similar  purposes 
but  are  not  intended  to  be  pulled  by  a 
tractor.  This  exclusion  applies  to  such 
equipment  whether  or  not  they  are 
known  commercially  as  trailers.  For 
example,  any  equipment  pulled  by  a 
heavy-dutyvehicle  with  a  pintle  hook 
or  hitch  instead  of  a  fifth  wheel  does  not 
qualify  as  a  trailer  under  this  part. 

(6)  Engines  installed  in  heavy-duty 
vehicles  that  are  not  used  to  propel 
vehicles.  Note,  this  includes  engines 
used  to  indirectly  propel  vehicles  (such 
as  electrical  generator  engines  that 
power  to  batteries  for  propulsion). 

(7)  The  provisions  of  this  part  do  not 
apply  to  engines  that  are  not  internal 
combustion  engines.  For  example,  the 
provisions  of  this  part  do  not  apply  to 
fuel  cells.  Note  that  gas  turbine  engines 
are  internal  combustion  engines. 

(e)  The  following  heavy-dutyvehicles 
and  engines  are  exempted  from  the 
requirements  of  this  part: 

(1)  Off- road  vehicles.  Vehicle 
manufacturers  producing  vehicles 
intended  for  off-roadmay  exempt 
vehicles  without  requesting  approval 
from  the  agencies  subject  to  the  criteria 
in  §535.5(b)(9)(i)  and  40  CFR 
1037.631(a).  If  unusual  circumstances 
exist  and  a  manufacturer  is  uncertain  as 
to  whether  its  vehicles  qualify,  the 
manufacturer  should  ask  for  a 
preliminary  determination  from  the 
agencies  before  submitting  its 
application  for  certification  in 
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accordance  with  40  CFR  1037.205  for 
the  applicable  vehicles.  Send  the 
request  with  supporting  information  to 
EPA  and  the  agencies  will  coordinate  in 
making  a  preliminary  determination  as 
specified  in  40  CFR  1037.210.  These 
decisions  are  considered  to  be 
preliminary  approvals  and  subject  to 
final  review  and  approval. 

(2 )  Small  business  manufacturers .  (i) 
For  Phase  1 ,  small  business 
manufacturersare  exempted  from  the 
vehicle  and  engine  standards  of  §535.5, 
but  must  comply  with  the  reporting 
requirements  of  §535.8(g). 

(ii)  For  Phase  2,  fuel  consumption 
standards  apply  on  a  delayed  schedule 
for  manufacturers  meeting  the  small 
business  criteria  specified  in  13  CFR 
121 .201  and  in  40  CFR  86.1819- 
14(k)(5),  40  CFR  1036.150,  and  40  CFR 
1037.150.  Qualifying  manufacturers  of 
truck  tractors,  vocational  vehicles, 
heavy  duty  pickups  and  vans,  and 
engines  are  not  subject  to  the  fuel 
consumption  standards  for  vehicles 
built  before  January  1, 2022  and  engines 
(such  as  those  engines  built  by  small 
alternative  fuel  engine  converters)  with 
a  date  of  manufacturer  on  or  after 
November  14,  2011  and  before  January 
1,  2022.  Qualifying  manufacturers  may 
choose  to  voluntarily  comply  early. 

(iii)  Small  business  manufacturers 
producing  vehicles  and  engines  that  run 
on  any  fuel  other  than  gasoline,  E85,  or 
diesel  fuel  meeting  the  criteria  specified 
in  13  CFR  121.201  and  in  40  CFR 
86.1819-14(k)(5),  40  CFR  1036.150,  and 
40  CFR  1037.150  may  delay  complying 
with  every  new  mandatory  standard 
under  this  part  by  one  model  year. 

(3)  Transitional  allowances  for 
trailers.  Through  model  year  2026, 
trailer  manufacturers  may  calculate  a 
number  of  trailers  that  are  exempt  from 
the  fuel  consumption  standards  of  this 
part.  Calculate  the  number  of  exempt 
box  vans  in  a  given  model  year  by 
multiplying  the  manufacturer’s  total 
U.S.-directedproduction  volume  of 
certified  box  vans  by  0.20  and  rounding 
to  the  nearest  whole  number;  however, 
in  no  case  may  the  number  of  exempted 
box  vans  be  greater  than  350  units  in 
any  given  model  year.  Repeat  this 
calculation  to  determine  the  number  of 
non-boxtrailers,  up  to  250  annual  units, 
that  are  exempt  from  standards  and 
certification  requirements. 
Manufacturers  perform  the  calculation 
based  on  their  projected  production 
volumes  in  the  first  year  that  standards 
apply;  in  later  years,  use  actual 
production  volumes  from  the  preceding 
model  year.  Manufacturers  must  include 
these  calculated  values  and  the 
production  volumes  of  exempt  trailers 


in  their  annual  production  reports 
required  under  §535.8(g)(12). 

(4)  Engines  for  specialty  vehicles. 
Engines  certified  to  the  alternative 
standardsspecified  in  40  CFR  86.007- 
1 1  and  86.008-10  for  use  in  specialty 
vehicles  as  described  in  40  CFR 
1037.605.  Compliance  with  the  vehicle 
provisions  in  40  CFR  1037.605  satisfies 
compliance  for  NHTSA  under  this  part. 

(f)  For  model  year  2021  and  later, 
vocational  vehicle  manufacturers 
building  custom  chassis  vehicles  (e.g. 
emergency  vehicles)  may  be  exempted 
from  standards  in  §535. 5(b)(4)  and  may 
comply  with  alternative  fuel 
consumption  standards  as  specified  in 
§535. 5(b)(6).  Manufacturers  complying 
with  alternative  fuel  consumption 
standards  in  §535. 5(b)(6)  are  restricted 
in  using  fuel  consumption  credits  as 
specified  in  §535. 7(c). 

(g)  The  fuel  consumption  standards  in 
some  cases  apply  differently  for  spark  - 
ignition  and  compression- ignition 
engines  or  vehicles  as  specified  in  40 
CFR  parts  1036  and  1037.  Engine 
requirements  are  similarly  differentiated 
by  engine  type  and  by  primary  intended 
service  class,  as  described  in  40  CFR 
1036.140. 

(h)  NHTSA  may  exclude  or  exempt 
vehicles  and  engines  under  special 
conditions  allowed  by  EPA  in 
accordance  with  40  CFR  parts  85,  86, 
1036,  1037,  1039,  and  1068. 
Manufacturersshouid  consult  the 
agencies  if  uncertain  how  to  apply  any 
EPA  provision  under  the  NHTSA  fuel 
consumption  program.  It  is  recommend 
that  manufacturers  seek  clarification 
before  producing  a  vehicle.  Upon 
notification  by  EPA  of  a  fraudulent  use 
of  an  exemption,  NHTSA  reserves  that 
right  to  suspend  or  revoke  any 
exemption  or  exclusion. 

(i)  in  cases  where  there  are  differences 
between  the  application  of  this  part  and 
the  corresponding  EPA  program 
regarding  whether  a  vehicle  is  regulated 
or  not  (such  as  due  to  differences  in 
applicability  resulting  from  differing 
agency  definitions,  etc.),  manufacturers 
should  contact  the  agencies  to  identify 
these  vehicles  and  assess  the 
applicability  of  the  agencies’  standards. 
The  agencies  will  provide  guidance  on 
how  the  vehicles  can  comply. 
Manufacturersare  required  to  identify 
these  vehicles  in  their  final  reports 
submitted  in  accordance  with  §535.8. 

§535.4  Definitions. 

The  terms  manufacture  and 
manufacturer  are  used  as  defined  in 
section  501  of  the  Act  and  the  terms 
commercial  medium -dutyand  heavy- 
duty  on  highway  vehicle,  fuel  and  work 
truck  are  used  as  defined  in  49  U.S.C. 


32901 .  See  49  CFR  523.2  for  general 
definitions  related  to  NHTSA’s  fuel 
efficiency  programs. 

Act  means  the  Motor  Vehicle 
Information  and  Cost  Savings  Act,  as 
amended  by  Pub.  L.  94-163  and  96-425. 

Administrator  means  the 
Administrator  of  the  National  Highway 
Traffic  Safety  Administration  (NHTSA) 
or  the  Administrator’s  delegate. 

Advanced  technology  means  vehicle 
technology  under  this  fuel  consumption 
program  in  §§535.6  and  535.7  and  by 
EPA  under  40  CFR  86.1819-14(d)(7), 
1036.615,  or  1037.615. 

Alterers  means  a  manufacturer  that 
modifies  an  altered  vehicle  as  defined  in 
49  CFR  567.3 

Alternative  fuel  conversion  has  the 
meaning  given  for  clean  alternative  fuel 
conversion  in  40  CFR  85.502. 

A  to  B  testing  has  the  meaning  given 
in  40  CFR  1037.801. 

Automated  manual  transmission  has 
the  meaning  given  in  40  CFR  1037.801 . 

Automatic  tire  inflation  system  has 
the  meaning  given  in  40  CFR  1037.801 . 

Automatic  transmission  (AT)  has  the 
meaning  given  in  40  CFR  1037.801. 

Auxiliary  power  unit  has  the  meaning 
given  in  40  CFR  1037.801. 

Averaging  set  means,  a  set  of  engines 
or  vehicles  in  which  fuel  consumption 
credits  may  be  exchanged.  Credits 
generated  by  one  engine  or  vehicle 
family  may  only  be  used  by  other 
respective  engine  or  vehicle  families  in 
the  same  averaging  set  as  specified  in 
§535.7  .  Note  that  an  averaging  set  may 
comprise  more  than  one  regulatory 
subcategory.  The  averaging  sets  for  this 
HD  program  are  defined  as  follows; 

(1)  Heavy-dutypickup  trucks  and 
vans. 

(2)  Light  heavy -duty(LHD)  vehicles. 

(3)  Medium  heavy-duty(MHD) 
vehicles. 

(4)  Heavy  heavy -duty(H HD)  vehicles. 

(5)  Light  heavy -dutyengines  subject 
to  compression  -  ignitionstandards. 

(6)  Medium  heavy -dutyengines 
subject  to  compression -ignition 
standards. 

(7)  Heavy  heavy -dutyengines  subject 
to  compression  -  ignitionstandards. 

(8)  Engines  subject  to  spark  -  ignition 
standards. 

(9)  Long  trailers. 

(10)  Short  trailers. 

(1 1 )  Vehicle  types  certifying  to 
optional  custom  chassis  standards  as 
specified  in  §535.5(b)(6)  form  separate 
averaging  sets  for  each  vehicle  type  as 
specified  in  §535.7(c). 

Axle  ratio  or  Drive  axle  ratio ,  kd  has 
the  meaning  given  in  40  CFR  1037.801 . 

Basic  vehicle  frontal  area  has  the 
meaning  given  in  40  CFR  1037.801. 

Cab-completevehicle  has  the  meaning 
given  in  49  CFR  523.2. 
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Carryover  has  the  meaning  given  in  40 
CFR  1037.801. 

Certificate  holder  means  the 
manufacturer  who  holds  the  certificate 
of  conformity  for  the  vehicle  or  engine 
and  that  assigns  the  model  year  based 
on  the  date  when  its  manufacturing 
operations  are  completed  relative  to  its 
annual  model  year  period. 

Certificate  of  Conformity  means  an 
approval  document  granted  by  EPA  to  a 
manufacturer  that  submits  an 
application  for  a  vehicle  or  engine 
emissions  family  in  40  CFR  1036.205 
and  1037.205.  A  certificate  of 
conformity  is  valid  from  the  indicated 
effective  date  until  December  31  of  the 
model  year  for  which  it  is  issued.  The 
certificate  must  be  renewed  annually  for 
any  vehicle  a  manufacturer  continues  to 
produce. 

Certification  has  the  meaning  given  in 
40  CFR  1037.801. 

Certified  emission  level  has  the 
meaning  given  in  40  CFR  1036.801. 

Chassis- cabmeans  the  incomplete 
part  of  a  vehicle  that  includes  a  frame, 
a  completed  occupant  compartment  and 
that  requires  only  the  addition  of  cargo  - 
carrying,  work -performing, or  load- 
bearing  components  to  perform  its 
intended  functions. 

Chief  Counsel  means  the  NHTSA 
Chief  Counsel,  or  his  or  her  designee. 

Class  means  relating  to  GVWR  classes 
for  vehicles  other  than  trailers,  as 
follows: 

(1 )  Class  2b  vehicles  are  vehicles  with 
a  gross  vehicle  weight  rating  (GVWR) 
ranging  from  8,501  to  10,000  pounds. 

(2)  Class  3  through  Class  8  vehicles 
are  vehicles  with  a  gross  vehicle  weight 
rating  (GVWR)  of  10,001  pounds  or 
more  as  defined  in  49  CFR  565.15. 

Complete  sister  vehicle  is  a  complete 
vehicle  of  the  same  configuration  as  a 
cab  -  com  p I eteveh  i c I e. 

Complete  vehicle  has  the  meaning 
given  in  49  CFR  part  523. 

Comp ression  -  ign  i tion (Cl)  means 
relating  to  a  type  of  reciprocating, 
internal  -combustionengine,  such  as  a 
diesel  engine,  that  is  not  a  spark- 
ignition  engine.  Note,  in  accordance 
with  40  CFR  1036.1 ,  gas  turbine  engines 
and  other  engines  not  meeting  the 
definition  of  compression  -  ignitionare 
deemed  to  be  compression  -  ignition 
engines  for  complying  with  fuel 
consumption  standards. 

Configuration  means  a 
subclassification  within  a  test  group  for 
passenger  cars,  light  trucks  and 
medium-  duty  passenger  vehicles  and 
heavy  -dutypickup  trucks  and  vans 
which  is  based  on  basic  engine,  engine 
code,  transmission  type  and  gear  ratios, 
and  final  drive  ratio. 


Container  chassis  trailer  has  the  same 
meaning  as  container  chassis  in  40  CFR 

1037.801. 

Curb  weight  has  the  meaning  given  in 
40  CFR  86.1803. 

Custom  chassis  vehicle  means  a 
vocational  vehicle  that  is  a  motor  home, 
school  bus,  refuse  hauler,  concrete 
mixer,  emergency  vehicle,  mixed -use 
vehicle  or  other  buses  that  are  not 
school  buses  or  motor  coaches.  These 
vehicle  types  are  defined  in  49  CFR 
523.3.  A  “mixed -usevehicle”  is  one  that 
meets  at  least  one  of  the  criteria 
specified  in  40  CFR  1037.631(a)(1)  or  at 
least  one  of  the  criteria  in  40  CFR 
1037.631(a)(2),  but  not  both. 

Date  of  manufacture  means  the  date 
on  which  the  certifying  vehicle 
manufacturer  completes  its 
manufacturing  operations,  except  as 
fol  lows: 

(1 )  Where  the  certificate  holder  is  an 
engine  manufacturer  that  does  not 
manufacture  the  complete  or  incomplete 
vehicle,  the  date  of  manufacture  of  the 
vehicle  is  based  on  the  date  assembly  of 
the  vehicle  is  completed. 

(2)  EPA  and  NHTSA  may  approve  an 
alternate  date  of  manufacture  based  on 
the  date  on  which  the  certifying  (or 
primary)  vehicle  manufacturer 
completes  assembly  at  the  place  of  main 
assembly,  consistent  with  the  provisions 
of  40  CFR  1037.601  and  49  CFR  567.4. 

(3)  A  vehicle  manufacturer  that 
completes  assembly  of  a  vehicle  at  two 
or  more  facilities  may  ask  to  use  as  the 
month  and  year  of  manufacture,  for  that 
vehicle,  the  month  and  year  in  which 
manufacturing  is  completed  at  the  place 
of  main  assembly,  consistent  with 
provisions  of  49  CFR  567.4,  as  the 
model  year.  Note  that  such  staged 
assembly  is  subject  to  the  provisions  of 
40  CFR  1068.260(c).  NHTSA’s 
allowance  of  this  provision  is  effective 
when  EPA  approves  the  manufacturer’s 
certificates  of  conformity  for  these 
vehicles. 

Day  cab  has  the  meaning  given  in  40 
CFR  1037.801. 

Dray  age  tractor  has  the  meaning  given 
in  40  CFR  1037.801. 

Dual -clutchtransmission  (DCT) 
means  a  transmission  has  the  meaning 
given  in  40  CFR  1037.801 . 

Dual -fueihas  the  meaning  given  in  40 
CFR  1037.801. 

Electric  vehicle  has  the  meaning  given 
in  40  CFR  1037.801. 

Emergency  vehicle  means  a  vehicle 
that  meets  one  of  the  criteria  in  40  CFR 

1037.801. 

Engine  family  has  the  meaning  given 
in  40  CFR  1036.230.  Manufacturers 
designate  families  in  accordance  with 
EPA  provisions  and  may  not  choose 


different  families  between  the  NHTSA 
and  EPA  programs. 

Excluded  means  a  vehicle  or  engine 
manufacturer  or  component  is  not 
required  to  comply  with  any  aspects 
with  the  NHTSA  fuel  consumption 
program. 

Exempted  means  a  vehicle  or  engine 
manufacturer  or  component  is  not 
required  to  comply  with  certain 
provisions  of  the  NHTSA  fuel 
consumption  program. 

Family  certification  level  (FCL)  has 
the  meaning  given  in  40  CFR  1036.801 . 

Family  emission  limit  (FEL)  has  the 
meaning  given  in  40  CFR  1037.801. 

Final  drive  ratio  has  the  meaning 
given  in  40  CFR  1037.801. 

Final -stagem an ufacturer  has  the 
meaning  given  in  49  CFR  567.3  and 
includes  secondary  vehicle 
manufacturers  as  defined  in  40  CFR 

1037.801. 

Flatbed  trailer  has  the  meaning  given 
in  40  CFR  1037.801. 

Fleet  in  this  part  means  ail  the  heavy- 
duty  vehicles  or  engines  within  each  of 
the  regulatory  sub-categoriesthat  are 
manufactured  by  a  manufacturer  in  a 
particular  model  year  and  that  are 
subject  to  fuel  consumption  standards 
under  §535.5. 

Fleet  average  fuel  consumption  is  the 
calculated  average  fuel  consumption 
performance  value  for  a  manufacturer’s 
fleet  derived  from  the  production 
weighted  fuel  consumption  values  of 
the  unique  vehicle  configurations 
within  each  vehicle  model  type  that 
makes  up  that  manufacturer’s  vehicle 
fleet  in  a  given  model  year.  In  this  part, 
the  fleet  average  fuel  consumption  value 
is  determined  for  each  manufacturer’s 
fleet  of  heavy  -  dutypickup  trucks  and 
vans. 

Fleet  average  fuel  consumption 
standard  is  the  actual  average  fuel 
consumption  standard  for  a 
manufacturer’s  fleet  derived  from  the 
production  weighted  fuel  consumption 
standards  of  each  unique  vehicle 
configuration,  based  on  payload,  tow 
capacity  and  drive  configuration  (2,  4  or 
all  -  wheeldrive),  of  the  model  types  that 
makes  up  that  manufacturer’s  vehicle 
fleet  in  a  given  model  year.  In  this  part, 
the  fleet  average  fuel  consumption 
standard  is  determined  for  each 
manufacturer’s  fleet  of  heavy-duty 
pickup  trucks  and  vans. 

Fuel  cell  means  an  electrochemical 
cell  that  produces  electricity  via  the 
non-combustionreaction  of  a 
consumable  fuel,  typically  hydrogen. 

Fuel  cell  electric  vehicle  means  a 
motor  vehicle  propelled  solely  by  an 
electric  motor  where  energy  for  the 
motor  is  supplied  by  a  fuel  cell. 
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Fuel  efficiency  means  the  amount  of 
work  performed  for  each  gallon  of  fuel 
consumed. 

Gaseous  fuel  has  the  meaning  given  in 
40  CFR  1037.801. 

Greenhouse  gas  Emissions  Model 
(GEM)  has  the  meaning  given  in  40  CFR 
1037.801. 

Gross  axle  weight  rating  (GAWR)  has 
the  meaning  given  in  49  CFR  571 .3. 

Gross  combination  weight  rating 
(GCWR)  has  the  meaning  given  in  49 
CFR  571 .3. 

Gross  vehicle  weight  rating  (GVWR) 
has  the  meaning  given  in  49  CFR  571 .3. 

Good  engineering  judgment  has  the 
meaning  given  in  40  CFR  1068.30.  See 
40  CFR  1068.5  for  the  administrative 
process  used  to  evaluate  good 
engineering  judgment. 

Heavy -dutyoff- road  vehicle  means  a 
heavy-dutyvocational  vehicle  or 
vocational  tractor  that  is  intended  for 
off- road  use. 

Heavy -dutyvehicle  has  the  meaning 
given  in  49  CFR  part  523. 

Heavy -haultractor  has  the  meaning 
given  in  40  CFR  1037.801. 

Heavy  heavy -duty(H HD)  vehicle  has 
the  meaning  given  in  vehicle  service 
class. 

Hybrid  engine  or  hybrid  powertrain 
means  an  engine  or  powertrain  that 
includes  energy  storage  features  other 
than  a  conventional  battery  system  or 
conventional  flywheel.  Supplemental 
electrical  batteries  and  hydraulic 
accumulators  are  examples  of  hybrid 
energy  storage  systems.  Note  that  certain 
provisions  in  this  part  treat  hybrid 
engines  and  powertrains  intended  for 
vehicles  that  include  regenerative 
braking  different  than  those  intended  for 
vehicles  that  do  not  include 
regenerative  braking. 

Hybrid  vehicle  means  a  vehicle  that 
includes  energy  storage  features  (other 
than  a  conventional  battery  system  or 
conventional  flywheel)  in  addition  to  an 
internal  combustion  engine  or  other 
engine  using  consumable  chemical  fuel. 
Supplemental  electrical  batteries  and 
hydraulic  accumulators  are  examples  of 
hybrid  energy  storage  systems  Note  that 
certain  provisions  in  this  part  treat 
hybrid  vehicles  that  include 
regenerative  braking  different  than  those 
that  do  not  include  regenerative  braking. 

Idle  operation  has  the  meaning  given 
in  40  CFR  1037.801. 

Incomplete  vehicle  has  the  meaning 
given  in  49  CFR  part  523.  For  the 
purpose  of  this  regulation,  a 
manufacturer  may  request  EPA  and 
NHTSA  to  allow  the  certification  of  a 
vehicle  as  an  incomplete  vehicle  if  it 
manufactures  the  engine  and  sells  the 
unassembled  chassis  components, 
provided  it  does  not  produce  and  sell 


the  body  components  necessary  to 
complete  the  vehicle. 

Innovative  technology  means 
technology  certified  under  §535.7  and 
by  EPA  under  40  CFR  86.1819- 
14(d)(13),  1036.610,  and  1037.610  in  the 
Phase  1  program. 

Intermediate  manufacturer  has  the 
meaning  given  in  49  CFR  567.3. 

Light  heavy -duty(LHD)  vehicle  has 
the  meaning  given  in  vehicle  service 
class. 

Liquefied  petroleum  gas  (LPG)  has  the 
meaning  given  in  40  CFR  1036.801 . 

Low  rolling  resistance  tire  means  a  tire 
on  a  vocational  vehicle  with  a  tire 
rolling  resistance  level  (TRRL)  of  7.7  kg/ 
metric  ton  or  lower,  a  steer  tire  on  a 
tractor  with  a  TRRL  of  7.7  kg/metric  ton 
or  lower,  or  a  drive  tire  on  a  tract  or  with 
a  TRRL  of  8.1  kg/metric  ton  or  lower. 

Manual  transmission  (MT)  has  the 
meaning  given  in  40  CFR  1037.801. 

Medium  heavy -duty(M HD)  vehicle 
has  the  meaning  given  in  vehicle  service 
class. 

Model  type  has  the  meaning  given  in 
40  CFR  600.002. 

Model  year  as  it  applies  to  vehicles 
means: 

(1 )  For  tractors  and  vocational 
vehicles  with  a  date  of  manufacture  on 
or  after  January  1 , 2021 ,  the  vehicle’s 
model  year  is  the  calendar  year 
corresponding  to  the  date  of 
manufacture;  however,  the  vehicle’s 
model  year  may  be  designated  to  be  the 
year  before  the  calendar  year 
corresponding  to  the  date  of 
manufacture  if  the  engine’s  model  year 
is  also  from  an  earlier  year.  Note  that 
subparagraph  (2)  of  this  definition  limits 
the  extent  to  which  vehicle 
manufacturers  may  install  engines  built 
in  earlier  calendar  years.  Note  that  40 
CFR  1037.601(a)(2)  limits  theextent  to 
which  vehicle  manufacturers  may 
install  engines  built  in  earlier  calendar 
years. 

(2)  For  trailers  and  for  Phase  1  tractors 
and  vocational  vehicles  with  a  date  of 
manufacture  before  January  1,  2021, 
model  year  means  the  manufacturer’s 
annual  new  model  production  period, 
except  as  restricted  under  this 
definition,  it  must  include  January  1  of 
the  calendar  year  for  which  the  model 
year  is  named,  may  not  begin  before 
January  2  of  the  previous  calendar  year, 
and  it  must  end  by  December  31  of  the 
named  calendar  year.  The  model  year 
may  be  set  to  match  the  calendar  year 
corresponding  to  the  date  of 
manufacture. 

(i)  The  manufacturer  who  holds  the 
certificate  of  conformity  for  the  vehicle 
must  assign  the  model  year  based  on  the 
date  when  its  manufacturing  operations 
are  completed  relative  to  its  annual 


model  year  period.  In  unusual 
circumstances  where  completion  of 
your  assembly  is  delayed,  we  may  allow 
you  to  assign  a  model  year  one  year 
earlier,  provided  it  does  not  affect 
which  regulatory  requirements  will 
apply. 

(ii)  Unless  a  vehicle  is  being  shipped 
to  a  secondary  manufacturer  that  will 
hold  the  certificate  of  conformity,  the 
model  year  must  be  assigned  prior  to 
introduction  of  the  vehicle  into  U.S. 
commerce.  The  certifying  manufacturer 
must  redesignate  the  model  year  if  it 
does  not  complete  its  manufacturing 
operations  within  the  originally 
identified  model  year.  A  vehicle 
introduced  into  U.S.  commerce  without 
a  model  year  is  deemed  to  have  a  model 
year  equal  to  the  calendar  year  of  its 
introduction  into  U.S.  commerce  unless 
the  certifying  manufacturer  assigns  a 
later  date. 

Model  year  as  it  applies  to  engines 
means  the  manufacturer’sannual  new 
model  production  period,  except  as 
restricted  under  this  definition.  It  must 
include  January  1  of  the  calendar  year 
for  which  the  model  year  is  named,  may 
not  begin  before  January  2  of  the 
previous  calendar  year,  and  it  must  end 
by  December  31  of  the  named  calendar 
year.  Manufacturers  may  not  adjust 
model  years  to  circumvent  or  delay 
compliance  with  emission  standards  or 
to  avoid  the  obligation  to  certify 
annually. 

Natural  gas  has  the  meaning  given  in 
40  CFR  1036.801 .  Vehicles  that  use  a 
pilot- ignitednatural  gas  engine  (which 
uses  a  small  diesel  fuel  ignition  system), 
are  still  considered  natural  gas  vehicles. 

NHTSA  Enforcement  means  the 
NHTSA  Associate  Administrator  for 
Enforcement,  or  his  or  her  designee. 

Neutral  coasting  has  the  meaning 
given  in  40  CFR  1037.801. 

Off-cycletechnology  means 
technology  certified  under  §535.7  and 
by  EPA  under  40  CFR  86.1819- 
14(d)(13),  1036.610,  and  1037.610  in  the 
Phase  2  program. 

Party  means  the  person  alleged  to 
have  committed  a  violation  of  §  535.9, 
and  includes  manufacturers  of  vehicles 
and  manufacturers  of  engines. 

Payload  means  in  this  part  the 
resultant  of  subtracting  the  curb  weight 
from  the  gross  vehicle  weight  rating. 

Petroleum  has  the  meaning  given  in 
40  CFR  1037.801. 

Phase  1  means  the  joint  NHTSA  and 
EPA  program  established  in  201 1  for 
fuel  efficiency  standards  and 
greenhouse  gas  emissions  standards 
regulating  medium -and  heavy-duty 
engines  and  vehicles.  See  §535.5  for  the 
specific  model  years  that  standards 
apply  to  vehicles  and  engines. 
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Phase  2  means  the  joint  NHTSA  and 
EPA  program  established  in  2016  for 
fuel  efficiency  standards  and 
greenhouse  gas  emissions  standards 
regulating  medium-and  heavy-duty 
vehicles  including  trailers,  and  engines. 
See  §535.5  for  the  specific  model  years 
that  standards  apply  to  vehicles  and 
engines. 

Pickup  truck  has  the  meaning  given  in 
49  CFR  part  523. 

Plug- inhybrid  electric  vehicle  (PHEV) 
means  a  hybrid  electric  vehicle  that  has 
the  capability  to  charge  the  battery  or 
batteries  used  for  vehicle  propulsion 
from  an  off- vehicleelectric  source,  such 
that  the  off-vehiclesource  cannot  be 
connected  to  the  vehicle  while  the 
vehicle  is  in  motion. 

Power  take- off (PTO)  means  a 
secondary  engine  shaft  or  other  system 
on  a  vehicle  that  provides  substantial 
auxiliary  power  for  purposes  unrelated 
to  vehicle  propulsion  or  normal  vehicle 
accessories  such  as  air  conditioning, 
power  steering,  and  basic  electrical 
accessories.  A  typical  PTO  uses  a 
secondary  shaft  on  the  engine  to 
transmit  power  to  a  hydraulic  pump 
that  powers  auxiliary  equipment  such  as 
a  boom  on  a  bucket  truck. 

Powertrain  family  has  the  meaning 
given  in  40  CFR  1037.231. 

Manufacturers  choosing  to  perform 
powertrain  testing  as  specified  in  40 
CFR  1037.550,  divide  product  lines  into 
powertrain  families  that  are  expected  to 
have  similar  fuel  consumptions  and  C02 
emission  characteristics  throughout  the 
useful  life. 

Preliminary  approval  means  approval 
granted  by  an  authorized  EPA 
representative  prior  to  submission  of  an 
application  for  certification,  consistent 
with  the  provisions  of  40  CFR  1037.210. 
For  requirements  involving  NHTSA, 

EPA  will  ensure  decisions  are  jointly 
made  and  will  convey  the  decision  to 
the  manufacturer. 

Primary  intended  service  class  has  the 
same  meaning  for  engines  as  specified 
in  40  CFR  1036.140.  Manufacturers 
must  identify  a  single  primary  intended 
service  class  for  each  engine  family  that 
best  describes  vehicles  for  which  it 
designs  and  markets  the  engine,  as 
follows: 

(1)  Divide  compression -ignition 
engines  into  primary  intended  service 
classes  based  on  the  following  engine 
and  vehicle  characteristics: 


(1)  Light  heavy-duty“LHD”  engines 
usually  are  not  designed  for  rebuild  and 
do  not  have  cylinder  liners.  Vehicle 
body  types  in  this  group  might  include 
any  heavy-dutyvehicle  built  from  a 
light-dutytruck  chassis,  van  trucks, 
multi  -stopvans,  and  some  straight 
trucks  with  a  single  rear  axle.  Typical 
applications  would  include  personal 
transportation,  light-  loadcommercial 
delivery,  passenger  service,  agriculture, 
and  construction.  The  GVWR  of  these 
vehicles  is  normally  below  19,500 
pounds. 

(ii)  Medium  heavy-duty“MHD” 
engines  may  be  designed  for  rebuild  and 
may  have  cylinder  liners.  Vehicle  body 
types  in  this  group  would  typically 
include  school  buses,  straight  trucks 
with  single  rear  axles,  city  tractors,  and 
a  variety  of  special  purpose  vehicles 
such  as  small  dump  trucks,  and  refuse 
trucks.  Typical  applications  would 
include  commercial  short  haul  and 
intra-citydelivery  and  pickup.  Engines 
in  this  group  are  normally  used  in 
vehicles  whose  GVWR  ranges  from 
19,500  to  33,000  pounds. 

(iii)  Heavy  heavy-duty“HHD” 
engines  are  designed  for  multiple 
rebuilds  and  have  cylinder  liners. 
Vehicles  in  this  group  are  normally 
tractors,  trucks,  straight  trucks  with  dual 
rear  axles,  and  buses  used  in  inter-city, 
long -hau (applications.  These  vehicles 
normally  exceed  33,000  pounds  GVWR. 

(2)  Divide  spark-  ignitionengines  into 
primary  intended  service  classes  as 

fol  lows: 

(i)  Spark  -  ignitionengines  that  are  best 
characterized  by  paragraph  (1)(i)  or  (ii) 
of  this  definition  are  in  a  separate 
“spark-  ignition”primary  intended 
service  class. 

(ii)  Spark- ignitionengines  that  are 
best  characterized  by  paragraph  (1  )(i ii) 
of  this  definition  share  a  primary 
intended  service  class  with 
compression -ignitionheavy  heavy-duty 
engines.  Gasoline-fueledenginesare 
presumed  not  to  be  characterized  by 
paragraph  (1  )(iii)  of  this  definition;  for 
example,  vehicle  manufacturers  may 
install  some  number  of  gasoline -fueled 
engines  in  Class  8  trucks  without 
causing  the  engine  manufacturer  to 
consider  those  to  be  heavy  heavy-duty 
engines. 

(iii)  References  to  “spark  -  ignition 
standards”  in  this  part  relate  only  to  the 
spark- ignitionengines  identified  in 


paragraph  (b)(1 )  of  this  section. 
References  to  “compression  -  ignition 
standards”  in  this  part  relate  to 
compression  -  ignitionengines,  to  spark- 
ignition  engines  optionally  certified  to 
standards  that  apply  to  compression - 
ignition  engines,  and  to  all  engines 
identified  under  paragraph  (b)(2)  of  this 
section  as  heavy  heavy -dutyengines. 

Rechargeable  Energy  Storage  System 
(RESS)  means  the  component(s)  of  a 
hybrid  engine  or  vehicle  that  store 
recovered  energy  for  later  use,  such  as 
the  battery  system  in  a  electric  hybrid 
vehicle. 

Refuse  hauler  has  the  meaning  given 
in  40  CFR  1037.801. 

Regional  ha©  the  meaning  relating  to 
the  Regional  duty  cycle  as  specified  in 
40  CFR  1037.510. 

Regulatory  category  means  each  of  the 
four  types  of  heavy -duty vehicles 
defined  in  49  CFR  523.6  and  the  heavy- 
duty  engines  used  in  these  heavy-duty 
vehicles. 

Regulatory  subcategory  means  the 
sub-groupsin  each  regulatory  category 
to  which  mandatory  fuel  consumption 
standards  and  requirements  apply  as 
specified  in  40  CFR  1036.230  and 
1037.230  and  are  defined  as  follows: 

(1)  Heavy-dutypick-uptrucksand 
vans. 

(2)  Vocational  vehicle  subcategories 
have  18  separate  vehicle  service  classes 
as  shown  in  Tables  1  and  2  below  and 
include  vocational  tractors.  Table  1 
includes  vehicles  complying  with  Phase 
1  standards.  Phase  2  vehicles  are 
included  in  Table  2  which  have  separate 
subcategories  to  account  for  engine 
characteristics,  GVWR,  and  the  selection 
of  duty  cycle  for  vocational  vehicles  as 
specified  in  40  CFR  1037.510;  vehicles 
may  additionally  fall  into  one  of  the 
subcategories  defined  by  the  custom- 
chassis  standards  in  §535. 5(b)(6)  and  40 
1037.105(h).  Manufacturers  using  the 
alternate  standards  in  §535. 5(b)(6)  and 
40  CFR  1037.105(h)  should  treat  each 
vehicle  type  as  a  separate  vehicle 
subcategory. 

Table  1— Phase  1  Vocational 
Vehicle  Subcategories 


Vocational  LHD  vehicles. 
Vocational  MHD  vehicles. 
Vocational  HHD  vehicles. 


Table  2— Phase  2  Vocational  Vehicle  Subcategories 


Engine  type 

Vocational  LHD  vehicles 

Vocational  MHD  vehicles 

Vocational  HHD  vehicles 

Cl  . 

Urban  . 

Urban  . 

Urban. 

Cl  . 

Multi-Purpose . 

Multi-Purpose . 

Multi-Purpose. 

Cl  . 

Regional . 

Regional  . 

Regional. 
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Table  2— Phase  2  Vocational  Vehicle  Subcategories— Continued 


Engine  type 

Vocational  LHD  vehicles 

Vocational  MHD  vehicles 

Vocational  HHD  vehicles 

SI  . 

Urban  . 

Urban  . 

NA. 

SI  . 

Multi-Purpose . 

Multi-Purpose . 

NA. 

Si  . 

Regional  . 

Regional  . 

NA. 

(3)  T ractor  subcategories  are  shown  in 
Table  3  below  for  Phase  1  and  2.  Table 

3  includes  10  separate  subcategories  for 
tractors  complying  with  Phase  1  and  2 

standards.  The  heavy  -hau  (tractor 
subcategory  only  applies  for  Phase  2. 

Table  3— 

•Phase  1  and  2  Truck  Tractor  Subcategories 

Class  7 

Class  8  day  cabs 

Class  8  sleeper  cabs 

Low -roof  tractors . 

Mid-rooftractors . 

High -roof  tractors  . 

Low -roof  day  cab  tractors  . 

Mid -roof  day  cab  tractors  . 

High-roofday  cab  tractors . 

Low -roof  sleeper  cab  tractors. 

Mid-roofsleeper  cab  tractors. 

High-roofsleeper  cab  tractors. 

NA  . 

Heavy -haul  tractors  (applies  only  to  Phase  2  program). 

(4)  Trailer  subcategories  are  shown  in 
Table  4  of  this  section  for  the  Phase  2 
program.  Trailers  do  not  comply  under 

the  Phase  1  program.  Table  4  includes 

10  separate  subcategories  for  trailers, 

which  are  only  subject  to  Phase  2  only 
standards. 

Table  4— Trailer  Subcategories 

Full-aero  trailers 

Partial -aero trailers 

Other  trailers 

Long  box  dry  vans  . 

Short  box  dry  vans  . 

Long  box  refrigerated  vans . 

Short  box  refrigerated  vans  . 

Long  box  dry  vans . 

Short  box  dry  vans  . 

Long  box  refrigerated  vans  . 

Short  box  refrigerated  vans . 

Non -aero  box  vans. 

Non-boxtrailers. 

NA. 

NA. 

(5)  Engine  subcategories  are  shown  for 
each  primary  intended  service  class  in 

Table  5  below.  Table  5  includes  6 
separatesubcategories  for  engines 

which  are  the  same  for  Phase  1  and  2 
standards. 

Table  5— Engine  Subcategories 

LHD  engines 

MHD  engines 

HHD  engines 

Cl  engines  for  vocational  vehicles . 

NA  . 

All  spark- ignitionengines . 

Cl  engines  for  vocational  vehicles  . 

Cl  engines  for  truck  tractors . 

Cl  engines  for  vocational  vehicles. 

Cl  engines  for  truck  tractors. 

NA. 

Revoke  has  the  same  meaning  given  in 
40  CFR  1068.30. 

Roof  height  means  the  maximum 
height  of  a  vehicle  (rounded  to  the 
nearest  inch),  excluding  narrow 
accessories  such  as  exhaust  pipes  and 
antennas,  but  including  any  wide 
accessories  such  as  roof  fairings. 
Measure  roof  height  of  the  vehicle 
configured  to  have  its  maximum  height 
that  will  occur  during  actual  use,  with 
properly  inflated  tires  and  no  driver, 
passengers,  or  cargo  onboard.  Determine 
the  base  roof  height  on  fully  inflated 
tires  having  astatic  loaded  radius  equal 
to  the  arithmetic  mean  of  the  largest  and 
smallest  static  loaded  radius  of  tires  a 
manufacturer  offers  or  a  standard  tire 
EPA  approves.  If  a  vehicle  is  equipped 
with  an  adjustable  roof  fairing,  measure 
the  roof  height  with  the  fairing  in  its 


lowest  setting.  Once  the  maximum 
height  is  determined,  roof  heights  are 
divided  into  the  following  categories: 

(1)  Low -roofmeans  a  vehicle  with  a 
roof  height  of  120  inches  or  less. 

(2)  Mid -roofmeans  a  vehicle  with  a 
roof  height  between  121  and  147  inches. 

(3)  High -roofmeans  a  vehicle  with  a 
roof  height  of  148  inches  or  more. 

Secondary  vehicle  manufacturer  has 
the  same  meaning  as  final  -  stage 
manufacturer  in  49  CFR  part  567. 

Service  class  group  means  a  group  of 
engine  and  vehicle  averaging  sets 
defined  as  follows: 

(1)  Spark- ignitionengines,  light 
heavy  -duty  com  press  ion-  ignition 
engines,  light  heavy -duty vocational 
vehicles  and  heavy-dutypickup  trucks 
and  vans. 


(2)  Medium  heavy -duty  compression - 
ignition  engines  and  medium  heavy- 
duty  vocational  vehicles  and  tractors. 

(3)  Heavy  heavy -dutycompression - 
ignition  engines  and  heavy  heavy-duty 
vocational  vehicles  and  tractors. 

Sleeper  cab  means  a  type  of  truck  cab 
that  has  a  compartment  behind  the 
driver’s  seat  intended  to  be  used  by  the 
driver  for  sleeping.  This  includes  both 
cabs  accessible  from  the  driver’s 
compartment  and  those  accessible  from 
outside  the  vehicle. 

Small  business  manufacturer  means  a 
manufacturer  meeting  the  criteria 
specified  in  13  CFR  121.201.  For 
manufacturersowned  by  a  parent 
company,  the  employee  and  revenue 
limits  apply  to  the  total  number 
employees  and  total  revenue  of  the 
parent  company  and  all  its  subsidiaries. 
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Spark-  ignition  (SI)  means  relating  to  a 
gasoline- fueledengine  or  any  other  type 
of  engine  with  a  spark  plug  (or  other 
sparking  device)  and  with  operating 
characteristicssignificantly  similar  to 
the  theoretical  Otto  combustion  cycle. 
Spark- ignitionengines  usually  use  a 
throttle  to  regulate  intake  air  flow  to 
control  power  during  normal  operation. 
Note  that  some  spark  -  ignitionengines 
are  subject  to  requirements  that  apply 
for  compression -ignitionengines  as 
described  in  40  CFR  1036.140. 

Standard  payload  means  the  payload 
assumed  for  each  vehicle,  in  tons,  for 
modeling  and  calculating  emission 
credits,  as  follows; 

(1)  For  vocational  vehicles; 

(1)  2.85  tons  for  light  heavy-duty 
vehicles. 

(ii)  5.6  tons  for  medium  heavy-duty 
vehicles. 

(iii)  7.5  tons  for  heavy  heavy-duty 
vocational  vehicles. 

(2)  For  tractors; 

(i)  12.5  tons  for  Class  7. 

(ii)  19  tons  for  Class  8. 

(iii)  43  tons  for  heavy -hau (tractors. 

(3)  For  trailers; 

(i)  10  tons  for  short  box  vans. 

(ii)  19  tons  for  other  trailers. 

Standard  tractor  has  the  meaning 

given  in  40  CFR  1037.501. 

Standard  trailer  has  the  meaning 
given  in  40  CFR  1037.501. 

Subconfiguration  means  a  unique 
combination  within  a  vehicle 
configuration  of  equivalent  test  weight, 
road-loadhorsepower,  and  any  other 
operational  characteristics  or  parameters 
that  EPA  determines  may  significantly 
affect  C02  emissions  within  a  vehicle 
configuration  as  defined  in  40  CFR 
600.002. 

Tank  trailer  has  the  meaning  given  in 
40  CFR  1037.801. 

Test  group  means  the  multiple  vehicle 
lines  and  model  types  that  share  critical 
emissions  and  fuel  consumption  related 
features  and  that  are  certified  as  a  group 
by  a  common  certificate  of  conformity 
issued  by  EPA  and  is  used  collectively 
with  other  test  groups  within  an 
averaging  set  or  regulatory  subcategory 
and  is  used  by  NHTSA  for  determining 
the  fleet  average  fuel  consumption. 

The  agencies  means  the  National 
Highway  Traffic  Safety  Administration 
(NHTSA)  and  the  Environmental 
Protection  Agency  (EPA)  in  this  part. 

Tire  pressure  monitoring  system 
(TPMS)  has  the  meaning  given  in 
section  S3  of  49  CFR  571.138. 

Tire  rolling  resistance  level  (TRRL) 
means  a  value  with  units  of  kg/metric 
ton  that  represents  that  rolling 
resistance  of  a  tire  configuration.  TRRLs 
are  used  as  inputs  to  the  GEM  model 
under  40  CFR  1037.520.  Note  that  a 


manufacturer  may  assign  a  value  higher 
than  a  measured  rolling  resistance  of  a 
tire  configuration. 

Towing  capacity  in  this  part  is  equal 
to  the  resultant  of  subtracting  the  gross 
vehicle  weight  rating  from  the  gross 
combined  weight  rating. 

Trade  means  to  exchange  fuel 
consumption  credits,  either  as  a  buyer 
or  a  seller. 

U.S.-directedproduction  volume 
means  the  number  of  vehicle  units, 
subject  to  the  requirements  of  this  part, 
produced  by  a  manufacturer  for  which 
the  manufacturer  has  a  reasonable 
assurance  that  sale  was  or  will  be  made 
to  ultimate  purchasers  in  the  United 
States. 

Useful  life  has  the  meaning  given  in 
40  CFR  1036.801  and  1037.801 . 

Vehicle  configuration  means  a  unique 
combination  of  vehicle  hardware  and 
calibration  (related  to  measured  or 
modeled  emissions)  within  a  vehicle 
family  as  specified  in  40  CFR  1037.801. 
Vehicles  with  hardware  or  software 
differences,  but  that  have  no  hardware 
or  software  differences  related  to 
measured  or  modeled  emissions  or  fuel 
consumption  can  be  included  in  the 
same  vehicle  configuration.  Note  that 
vehicles  with  hardware  or  software 
differences  related  to  measured  or 
modeled  emissions  or  fuel  consumption 
are  considered  to  be  different 
configurations  even  if  they  have  the 
same  GEM  inputs  and  FEL.  Vehicles 
within  a  vehicle  configuration  differ 
only  with  respect  to  normal  production 
variability  or  factors  unrelated  to 
measured  or  modeled  emissions  and 
fuel  consumption  for  EPA  and  NHTSA. 

Vehicle  family  has  the  meaning  given 
in  40  CFR  1037.230.  Manufacturers 
designate  families  in  accordance  with 
EPA  provisions  and  may  not  choose 
different  families  between  the  NHTSA 
and  EPA  programs.  If  a  manufacturer  is 
certifying  vehicles  within  a  vehicle 
family  to  more  than  one  FEL,  it  must 
subdivide  its  greenhouse  gas  and  fuel 
consumption  vehicle  families  into 
subfamilies  that  include  vehicles  with 
identical  FELs.  Note  that  a  manufacturer 
may  add  subfamilies  at  any  time  during 
the  model  year. 

Vehicle  service  class  has  the  same 
meaning  for  vehicles  as  specified  in  40 
CFR  1037.140.  Fuel  consumption 
standards  and  other  provisions  of  this 
part  apply  to  specific  vehicle  service 
classes  for  tractors  and  vocational 
vehicles  as  follows; 

(1 )  Phase  1  and  Phase  2  tractors  are 
divided  based  on  GVWR  into  Class  7 
tractors  and  Class  8  tractors.  Where 
provisions  apply  to  both  tractors  and 
vocational  vehicles,  Class  7  tractors  are 
considered  medium  heavy-duty"MHD” 


vehicles  and  Class  8  tractors  are 
considered  heavy  heavy- duty" H HD” 
vehicles. 

(2)  Phase  1  vocational  vehicles  are 
divided  based  on  GVWR.  Light  heavy- 
duty  "LHD”  vehicles  includes  Class  2b 
through  Class  5  vehicles;  medium 
heavy-duty"MHD”  vehicles  includes 
Class  6  and  Class  7  vehicles;  and  heavy 
heavy-duty"HHD”  vehicles  includes 
Class  8  vehicles. 

(3)  Phase  2  vocational  vehicles  with 
spark- ignitionengines  are  divided  based 
on  GVWR.  Light  heavy-duty"LHD” 
vehicles  includes  Class  2b  through  Class 
5  vehicles,  and  medium  heavy-duty 
"MHD”  vehicles  includes  Class  6 
through  Class  8  vehicles. 

(4)  Phase  2  vocational  vehicles  with 
compression  -  ignitionengines  are 
divided  as  follows; 

(i)  Class  2b  through  Class  5  vehicles 
are  considered  light  heavy-duty‘‘LHD” 
vehicles. 

(ii)  Class  6  through  8  vehicles  are 
considered  heavy  heavy- duty" H HD” 
vehicles  if  the  installed  engine’s 
primary  intended  service  class  is  heavy 
heavy -duty(see  40  CFR  1036.140).  All 
other  Class  6  through  Class  8  vehicles 
are  considered  medium  heavy-duty 
"MHD”  vehicles. 

(5)  In  certain  circumstances, 
manufacturers  may  certify  vehicles  to 
standards  that  apply  for  a  different 
vehicle  service  class  such  as  allowed  in 
§535.5(b)(6)  and  (c)(7).  If  manufacturers 
optionally  certify  vehicles  to  different 
standards,  those  vehicles  are  subject  to 
all  the  regulatory  requirements  as  if  the 
standards  were  mandatory. 

Vehicle  subfamily  or  subfamily  means 
a  subset  of  a  vehicle  family  including 
vehicles  subject  to  the  same  FEL(s). 

Vocational  tractor  has  the  meaning 
given  in  40  CFR  1037.801. 

Zero  emissions  vehicle  means  an 
electric  vehicle  or  a  fuel  cell  vehicle. 

§535.5  Standards. 

(a)  Heavy -dutypickup  trucks  and 
vans .  Each  manufacturer’s  fleet  of 
heavy-dutypickup  trucks  and  vans  shall 
comply  with  the  fuel  consumption 
standards  in  this  paragraph  (a) 
expressed  in  gallons  per  100  miles.  Each 
vehicle  must  be  manufactured  to 
comply  for  its  full  useful  life.  For  the 
Phase  1  program,  if  the  manufacturer’s 
fleet  includes  conventional  vehicles 
(gasoline,  diesel  and  alternative  fueled 
vehicles)  and  advanced  technology 
vehicles  (hybrids  with  powertrain 
designs  that  include  energy  storage 
systems,  vehicles  with  waste  heat 
recovery,  electric  vehicles  and  fuel  cell 
vehicles),  it  may  divide  its  fleet  into  two 
separate  fleets  each  with  its  own 
separate  fleet  average  fuel  consumption 
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standard  which  the  manufacturer  must 
comply  with  the  requirements  of  this 
paragraph  (a).  For  Phase  2, 
manufacturers  may  calculate  their  fleet 
average  fuel  consumption  standard  for  a 
conventional  fleet  and  multiple 
advanced  technology  vehicle  fleets. 
Advanced  technology  vehicle  fleets 
should  be  separated  into  plug- inhybrid 
electric  vehicles,  electric  vehicles  and 
fuel  cell  vehicles.  NHTSA  standards 
correspond  to  the  same  requirements  for 
EPA  as  specified  in  40  CFR  86.1819-14. 

(1)  Mandatory  standards.  For  model 
years  2016  and  later,  each  manufacturer 
must  comply  with  the  fleet  average 
standard  derived  from  the  unique 
subconfiguration  target  standards  (or 
groups  of  subconfigurations  approved 
by  EPA  in  accordance  with  40  CFR 
86.1819)  of  the  model  types  that  make 
up  the  manufacturer’s  fleet  in  a  given 
model  year.  Each  subconfiguration  has  a 
unique  attribute- based  target  standard, 
defined  by  each  group  of  vehicles 
having  the  same  payload,  towing 


capacity  and  whether  the  vehicles  are 
equipped  with  a  2-wheelor  4-wheel 
drive  configuration.  Phase  1  target 
standardsapply  for  model  years  2016 
through  2020.  Phase  2  target  standards 
apply  for  model  year  2021  and 
afterwards. 

(2)  Subconfiguration  target  standards. 
(i)  Two  alternatives  exist  for 
determining  the  subconfiguration  target 
standards  for  Phase  1 .  For  each 
alternative,  separate  standards  exist  for 
compression -ignitionand  spark-  ignition 
vehicles: 

(A)  The  first  alternative  allows 
manufacturers  to  determine  a  fixed  fuel 
consumption  standard  that  is  constant 
over  the  model  years;  and 

(B)  The  second  alternative  allows 
manufacturers  to  determine  standards 
that  are  phased  -  ingradualiy  each  year. 

(ii)  Calculate  the  subconfiguration 
target  standards  as  specified  in  this 
paragraph  (a)(2)(ii),  using  the 
appropriate  coefficients  from  Table  6 
choosing  between  the  alternatives  in 
paragraph  (a)(2)(i)  of  this  section.  For 


electric  or  fuel  cell  heavy -duty  vehicles, 
use  compression -ignitionvehicle 
coefficients  “c”  and  “d”  and  for  hybrid 
(including  plug-inhybrid),  dedicated 
and  dual-fueledvehicles,  use 
coefficients  “c”  and  “d”  appropriate  for 
the  engine  type  used.  Round  each 
standard  to  the  nearest  0.001  gallons  per 
100  miles  and  specify  all  weights  in 
pounds  rounded  to  the  nearest  pound. 
Calculate  the  subconfiguration  target 
standards  using  the  following  equation: 
Subconfiguration  Target  Standard 

(gallons  per  100  miles)  =  [c  *  (WF)] 
+  d 

Where: 

WF  =  Work  Factor  =  [0.75  x  (Payload 
Capacity  +  Xwd)]  +  [0.25  x  Towing 
Capacity] 

Xwd  =  4wd  Adjustment  =  500  lbs  if  the 

vehicle  group  is  equipped  with  4wd  and 
all  -  wheeldrive,  otherwise  equals  0  lbs 
for  2wd. 

Payload  Capacity  =  GVWR  (lbs) — Curb 
Weight  (lbs)  (for  each  vehicle  group) 
Towing  Capacity  =  GCWR  (lbs)— GVWR  (lbs) 
(for  each  vehicle  group) 


Table  6— Coefficients  for  Mandatory  Subconfiguration  Target  Standards 


Model  Year(s) 


c 


d 


Phase  1  Alternative  1 — Fixed  Target  Standards 


Cl  Vehicle  Coefficients 


2016  to  2018 
2019  to  2020 


0.0004322  3.330 

0.0004086  3.143 


SI  Vehicle  Coefficients 


2016  to  2017 
2018  to  2020 


0.0005131  3.961 

0.0004086  3.143 


Phase  1  Alternative  2 — Phased-in  Target  Standards 


Cl  Vehicle  Coefficients 


2016  . 

2017  . 

2018  to  2020 


0.0004519 

0.0004371 

0.0004086 


3.477 

3.369 

3.143 


SI  Vehicle  Coefficients 


2016  . 

2017  . 

2018  to  2020 


0.0005277 

0.0005176 

0.0004951 


4.073 

3.983 

3.815 


Phase  2 — Fixed  Target  Standards 


Cl  Vehicle  Coefficients 


2021  . 

2022  . 

2023  . 

2024  . 

2025  . 

2026  . 

2027  and  later 


0.0003988 

3.065 

0.0003880 

2.986 

0.0003792 

2.917 

0.0003694 

2.839 

0.0003605 

2.770 

0.0003507 

2.701 

0.0003418 

2.633 

SI  Vehicle  Coefficients 


2021 

2022 


0.0004827  3.725 

0.0004703  3.623 
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Table  6— Coefficients  for  Mandatory  Subconfiguration  Target  Standards— Continued 


2023  . 

2024  . 

2025  . 

2026  . 

2027  and  later 


Model  Year(s) 


c 

d 

0.0004591 

3.533 

0.0004478 

3.443 

0.0004366 

3.364 

0.0004253 

3.274 

0.0004152 

3.196 

(3)  Fleet  average  fuel  consumption 
standard .  (i)  For  the  Phase  1  program, 
calculate  each  manufacturer’s  fleet 
average  fuel  consumption  standard  for  a 
conventional  fleet  and  a  combined 
advanced  technology  fleet  separately 


based  on  the  subconfiguration  target 
standardsspecified  in  paragraph  (a)(2) 
of  this  section,  weighted  to  production 
volumes  and  averaged  using  the 
following  equation  combining  all  the 
applicable  vehicles  in  a  manufacturer’s 


U.S.-  directed  fleet  (compression  - 
ignition,  spark-  ignitionand  advanced 
technology  vehicles)  for  a  given  model 
year,  rounded  to  the  nearest  0.001 
gallons  per  100  miles: 


Fleet  Average  Standard  = 


^  [Subconfiguration  Target  Standard,  x  Volume,  ] 
[Volume.] 


Where: 

Subconfiguration  Target  Standard/  =  fuel 
consumption  standard  for  each  group  of 
vehicles  with  same  payload,  towing 
capacity  and  drive  configuration  (gallons 
per  100  miles). 

Volume/  =  production  volume  of  each  unique 
subconfiguration  of  a  model  type  based 
upon  payload,  towing  capacity  and  drive 
configuration. 

(A)  A  manufacturer  may  group 
together  subconfigurations  that  have  the 
same  test  weight  (ETW),  GVWR,  and 
GCWR.  Calculate  work  factor  and  target 
value  assuming  a  curb  weight  equal  to 
two  times  ETW  minus  GVWR. 

(B)  A  manufacturer  may  group 
together  other  subconfigurations  if  it 
uses  the  lowest  target  value  calculated 
for  any  of  the  subconfigurations. 

(ii)  For  Phase  1,  manufacturers  must 
select  an  alternative  for 


subconfiguration  target  standards  at  the 
same  time  they  submit  the  model  year 
2016  pre- model  year  Report,  specified 
in  §535.8.  Once  selected,  the  decision 
cannot  be  reversed  and  the 
manufacturer  must  continue  to  comply 
with  the  same  alternative  for  subsequent 
model  years. 

(4)  Voluntary  standards,  (i) 
Manufacturers  may  choose  voluntarily 
to  comply  early  with  fuel  consumption 
standards  for  model  years  2013  through 
2015,  as  determined  in  paragraphs 
(a)(4)(iii)and  (iv)  of  this  section,  for 
example,  in  order  to  begin  accumulating 
credits  through  over-compiiancewith 
the  applicable  standard.  A  manufacturer 
choosing  early  compliance  must  comply 
with  all  the  vehicles  and  engines  it 
manufactures  in  each  regulatory 
category  for  a  given  model  year. 


(ii)  A  manufacturer  must  declare  its 
intent  to  voluntarily  comply  with  fuel 
consumption  standards  at  the  same  time 
it  submits  a  Pre-  ModelReport,  prior  to 
the  compliance  model  year  beginning  as 
specified  in  §535.8;  and,  once  selected, 
the  decision  cannot  be  reversed  and  the 
manufacturer  must  continue  to  comply 
for  each  subsequent  model  year  for  all 
the  vehicles  and  engines  it 
manufactures  in  each  regulatory 
category  for  a  given  model  year. 

(i  i  i )  Ca leu  late  separate 
subconfiguration  target  standards  for 
compression  -  ignitionand  spark  -  ignition 
vehicles  for  model  years  2013  through 
2015  using  the  equation  in  paragraph 
(a)(2)(H)  of  this  section,  substituting  the 
appropriate  values  for  the  coefficients  in 
the  following  table  as  appropriate: 


Table  7— Coefficients  for  Voluntary  Subconfiguration  Target  Standards 


Model  Year(s) 

c 

d 

Cl  Vehicle  Coefficients 

2013  and  14 . 

0.0004695 

3.615 

2015  . 

0.0004656 

3.595 

SI  Vehicle  Coefficients 

2013  and  14 . 

0.0005424 

4.175 

2015  . 

0.0005390 

4.152 

(iv)  Calculate  the  fleet  average  fuel 
consumption  standards  for  model  years 
2013  through  2015  using  the  equation  in 
paragraph  (a)(3)  of  this  section. 

(5)  Exclusion  of  vehicles  not  certified 
as  complete  vehicles.  The  vehicle 
standards  in  paragraph  (a)  of  this 
section  do  not  apply  for  vehicles  that 
are  chassis-certified  with  respect  to 


EPA’s  criteria  pollutant  test  procedure 
in  40  CFR  part  86,  subpart  S.  Any 
chassis- cert ifiedvehicles  must  comply 
with  the  vehicle  standards  and 
requirements  of  paragraph  (b)  of  this 
section  and  the  engine  standards  of 
paragraph  (d)  of  this  section  for  engines 
used  in  these  vehicles.  A  vehicle 
manufacturer  choosing  to  comply  with 


this  paragraph  and  that  is  not  the  engine 
manufacturer  is  required  to  notify  the 
engine  manufacturers  that  their  engines 
are  subject  to  paragraph  (d)  of  this 
section  and  that  it  intends  to  use  their 
engines  in  excluded  vehicles. 

(6)  Optional  certification  under  this 
section .  Manufacturers  may  certify 
certain  complete  or  cab -complete 
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vehicles  to  the  fuel  consumption 
standards  of  this  section.  Ail  vehicles 
optionally  certified  under  this 
paragraph  (6)  are  deemed  to  be  subject 
to  the  fuel  consumption  standards  of 
this  section  given  the  following 
conditions; 

(i)  For  fuel  consumption  compliance, 
manufacturers  may  certify  any  complete 
or  cab-completespark-  ignitionvehicles 
above  14,000  pounds  GVWR  and  at  or 
below  26,000  pounds  GVWR  to  the  fuel 
consumption  standards  of  this  section. 

(ii)  Manufacturers  may  apply  the 
provisions  of  this  section  to  cab- 
complete  vehicles  based  on  a  complete 
sister  vehicle.  In  unusual  circumstances, 
manufacturers  may  ask  the  agencies  to 
apply  these  provisions  to  Class  2b  or 
Class  3  incomplete  vehicles  that  do  not 
meet  the  definition  of  cab-complete. 

(A)  Except  as  specified  in  paragraph 
(a)(6)(iii)  of  this  section,  for  purposes  of 
this  section,  a  complete  sister  vehicle  is 
a  complete  vehicle  of  the  same  vehicle 
configuration  as  the  cab-complete 
vehicle.  A  manufacturer  may  not  apply 
the  provisions  of  this  paragraph  (6)  to 
any  vehicle  configuration  that  has  a 
four- wheel  rear  axle  if  the  complete 
sister  vehicle  has  a  two- wheel  rear  axle. 

(B)  Calculate  the  target  value  for  the 
fleet-averagefuei  consumption  standard 
under  paragraph  (a)(3)  of  this  section 
based  on  the  work  factor  value  that 
applies  for  the  complete  sister  vehicle. 

(C)  Test  these  cab-completevehicles 
using  the  same  equivalent  test  weight 
and  other  dynamometer  settings  that 
apply  for  the  complete  vehicle  from 
which  you  used  the  work  factor  value 
(the  complete  sister  vehicle).  For  fuel 
consumption  certification, 
manufacturers  may  submit  the  test  data 
from  that  complete  sister  vehicle  instead 
of  performing  the  test  on  the  cab- 
complete  vehicle. 

(D)  Manufacturers  are  not  required  to 
produce  the  complete  sister  vehicle  for 
sale  to  use  the  provisions  of  this 
paragraph  (a)(6)(ii).  This  means  the 
complete  sister  vehicle  may  be  a 
carryover  vehicle  from  a  prior  model 
year  or  a  vehicle  created  solely  for  the 
purpose  of  testing. 

(iii)  For  fuel  consumption  purposes,  if 
a  cab-completevehicle  is  not  of  the 
same  vehicle  configuration  as  a 
complete  sister  vehicle  due  only  to 
certain  factors  unrelated  to  coast  down 
performance,  manufacturers  may  use 
the  road  -  loadcoeff  icients  from  the 
complete  sister  vehicle  for  certification 
testing  of  the  cab-completevehicle,  but 
it  may  not  use  fuel  consumption  data 
from  the  complete  sister  vehicle  for 
certifying  the  cab-completevehicle. 

(7)  Loose  engines.  For  model  year 
2023  and  earlier  spark  -  ignitionengines 


with  identical  hardware  compared  with 
engines  used  in  vehicles  certified  to  the 
standards  of  this  section,  where  such 
engines  are  sold  as  loose  engines  or  as 
engines  installed  in  incomplete  vehicles 
that  are  not  cab-completevehicles. 
Manufacturers  may  certify  such  engines 
to  the  standards  of  this  section,  subject 
to  the  following  provisions: 

(i)  For  2020  and  earlier  model  years, 
the  maximum  allowable  U.S.-directed 
production  volume  of  engines 
manufacturers  may  sell  under  this 
paragraph  (7)  in  any  given  model  year 
is  ten  percent  of  the  total  U.S- directed 
production  volume  of  engines  of  that 
design  that  the  manufacturer  produces 
for  heavy -dutyapplications  for  that 
model  year,  including  engines  it 
produces  for  complete  vehicles,  cab- 
complete  vehicles,  and  other  incomplete 
vehicles.  The  total  number  of  engines  a 
manufacturer  may  certify  under  this 
paragraph  (7),  of  all  engine  designs,  may 
not  exceed  15,000  in  any  model  year. 
Engines  produced  in  excess  of  either  of 
these  limits  are  not  covered  by  your 
certificate.  For  example,  a  manufacturer 
produces  80,000  complete  model  year 
201 7  Class  2b  pickup  trucks  with  a 
certain  engine  and  10,000  incomplete 
model  year  2017  Class  3  vehicles  with 
that  same  engine,  and  the  manufacturer 
did  not  apply  the  provisions  of  this 
paragraph  (a)(7)  to  any  other  engine 
designs,  it  may  produce  up  to  10,000 
engines  of  that  design  for  sale  as  loose 
engines  under  this  paragraph  (a)(7).  If  a 
manufacturer  produced  1 1 ,000  engines 
of  that  design  for  sale  as  loose  engines, 
the  last  1 ,000  of  them  that  it  produced 

in  that  model  year  2017  would  be 
considered  uncertified. 

(ii)  For  model  years  2021  through 
2023,  the  U.S.-directedproduction 
volume  of  engines  manufacturers  sell 
under  this  paragraph  (a)(7)  in  any  given 
model  year  may  not  exceed  1 0,000 
units.  This  paragraph  (a)(7)  does  not 
apply  for  engines  certified  to  the 
standards  of  paragraph  (d)  of  this 
section  and  40  CFR  1036.108. 

(iii)  Vehicles  using  engines  certified 
under  this  paragraph  (a)(7)  are  subject  to 
the  fuel  consumption  and  emission 
standards  of  paragraph  (b)  of  this 
section  and  40  CFR  1037.105  and  engine 
standards  in  40  CFR  1036.1 50(j). 

(iv)  For  certification  purposes, 
engines  are  deemed  to  have  a  fuel 
consumption  target  values  and  test 
result  equal  to  the  fuel  consumption 
target  value  and  test  result  for  the 
complete  vehicle  in  the  applicable  test 
group  with  the  highest  equivalent  test 
weight,  except  as  specified  in  paragraph 
(a)(7)(iv)(B)  of  this  section. 
Manufacturers  use  these  values  to 
calculate  target  values  and  the  fleet - 


average  fuel  consumption  rate.  Where 
there  are  multiple  complete  vehicles 
with  the  same  highest  equivalent  test 
weight,  select  the  fuel  consumption 
target  value  and  test  result  as  follows: 

(A)  If  one  or  more  of  the  fuel 
consumption  test  results  exceed  the 
applicable  target  value,  use  the  fuel 
consumption  target  value  and  test  result 
of  the  vehicle  that  exceeds  its  target 
value  by  the  greatest  amount. 

(B)  If  none  of  the  fuel  consumption 
test  results  exceed  the  applicable  target 
value,  select  the  highest  target  value  and 
set  the  test  result  equal  to  it.  This  means 
that  the  manufacturer  may  not  generate 
fuel  consumption  credits  from  vehicles 
certified  under  this  paragraph  (a)(7). 

(8)  Alternative  fuel  vehicle 
conversions.  Alternative  fuel  vehicle 
conversions  may  demonstrate 
compliance  with  the  standards  of  this 
part  or  other  alternative  compliance 
approaches  allowed  by  EPA  in  40  CFR 
85.525. 

(9)  Advanced ,  innovative  and  off - 
cycle  technologies.  For  vehicles  subject 
to  Phase  1  standards,  manufacturers 
may  generate  separate  credit  allowances 
for  advanced  and  innovative 
technologies  as  specified  in  §535. 7(f)(1) 
and  (2).  For  vehicles  subject  to  Phase  2 
standards,  manufacturers  may  generate 
separate  credits  allowance  for  off- cycle 
technologies  in  accordance  with 

§535. 7(f)(2).  Separate  credit  allowances 
for  advanced  technology  vehicles 
cannot  be  generated;  instead 
manufacturers  may  use  the  credit 
multipliers  specified  in  §535.7(f)(1  )(iv) 
through  model  year  2026. 

(10)  Useful  life.  The  following  useful 
life  values  apply  for  the  standards  of 
this  section: 

(i)  120,000  miles  or  10  years, 
whichever  comes  first,  for  Class  2b 
through  Class  3  heavy-dutypickup 
trucks  and  vans  certified  to  Phase  1 
standards. 

(11)  150,000  miles  or  15  years, 
whichever  comes  first,  for  Claes  2b 
through  Class  3  heavy-dutypickup 
trucks  and  vans  certified  to  Phase  2 
standards. 

(iii)  For  Phase  1  credits  that  you 
calculate  based  on  a  useful  life  of 
120,000  miles,  multiply  any  banked 
credits  that  you  carry  forward  for  use 
into  the  Phase  2  program  by  1 .25.  For 
Phase  1  credit  deficits  that  you  generate 
based  on  a  useful  life  of  120,000  miles 
multiply  the  credit  deficit  by  1.25  if 
offsetting  the  shortfall  with  Phase  2 
credits. 

(11)  Compliance  with  standards.  A 
manufacturer  complies  with  the 
standards  of  this  part  as  described  in 
§535.10. 
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(b)  Heavy -dutyvocational  vehicles. 
Each  manufacturer  building  complete  or 
incomplete  heavy -dutyvocational 
vehicles  shall  comply  with  the  fuel 
consumption  standards  in  this 
paragraph  (b)  expressed  in  gallons  per 
1000  ton-miles.Engines  used  in  heavy- 
duty  vocational  vehicles  shall  comply 
with  the  standards  in  paragraph  (d)  of 
this  section.  Each  vehicle  must  be 
manufactured  to  comply  for  its  full 
useful  life.  Standards  apply  to  the 
vehicle  subfamilies  based  upon  the 
vehicle  service  classes  within  each  of 
the  vocational  vehicle  regulatory 
subcategories  in  accordance  with 
§535.4  and  based  upon  the  applicable 
modeling  and  testing  specified  in 
§535.6.  Determine  the  duty  cycles  that 
apply  to  vocational  vehicles  according 
to  40  CFR  1037.140  and  1037.1 50(z). 

(1)  Mandatory  standards.  Heavy-duty 
vocational  vehicle  subfamilies  produced 
for  Phase  1  must  comply  with  the  fuel 
consumption  standards  in  paragraph 
(b)(3)  of  this  section.  For  Phase  2,  each 
vehicle  manufacturer  of  heavy-duty 
vocational  vehicle  subfamilies  must 
comply  with  the  fuel  consumption 
standards  in  paragraph  (b)(4)  of  this 
section. 

(i)  For  model  years  2016  to  2020,  the 
heavy -dutyvocational  vehicle  category 
is  subdivided  by  GVWR  into  three 
regulatory  subcategories  as  defined  in 


§535.4,  each  with  its  own  assigned 
standard. 

(ii)  For  model  years  2021  and  later, 
the  heavy -dutyvocational  vehicle 
category  is  subdivided  into  15 
regulatory  subcategories  depending 
upon  whether  vehicles  are  equipped 
with  a  compression  or  spark- ignition 
engine,  as  defined  in  §535.4.  Standards 
also  differ  based  upon  vehicle  service 
class  and  intended  vehicle  duty  cycles. 
See  40  CFR  1037.140  and  1037.150(z). 

(iii)  For  purposes  of  certifying 
vehicles  to  fuel  consumption  standards, 
manufacturers  must  divide  their 
product  lines  in  each  regulatory 
subcategory  into  vehicle  families  that 
have  simi  far  emissions  and  fuel 
consumption  features,  as  specified  by 
EPA  in  40  CFR  1037.230.  These  families 
will  be  subject  to  the  applicable 
standards.  Each  vehicle  family  is 
limited  to  a  single  model  year. 

(A)  Vocational  vehicles  including 
custom  chassis  vehicles  must  use 
qualified  automatic  tire  inflation 
systems  or  tire  pressure  monitoring 
systems  for  wheels  on  all  axles. 

(B)  Tire  pressure  monitoring  systems 
must  use  low  pressure  warning  and 
malfunction  telltales  in  clear  view  of  the 
driver  as  specified  in  S4.3  and  S4.4  of 
49  CFR  571.138. 

(2)  Voluntary  compliance,  (i)  For 
model  years  201 3  through  201 5,  a 


manufacturer  may  choose  voluntarily  to 
comply  early  with  the  fuel  consumption 
standards  provided  in  paragraph  (b)(3) 
of  this  section.  For  example,  a 
manufacturer  may  choose  to  comply 
early  in  order  to  begin  accumulating 
credits  through  over-compliancewith 
the  applicable  standards.  A 
manufacturer  choosing  early 
compliance  must  comply  with  all  the 
vehicles  and  engines  it  manufacturers  in 
each  regulatory  category  for  a  given 
model  year. 

(ii)  A  manufacturer  must  declare  its 
intent  to  voluntarily  comply  with  fuel 
consumption  standards  and  identify  its 
plans  to  comply  before  it  submits  its 
first  application  for  a  certificate  of 
conformity  for  the  respective  model  year 
as  specified  in  §535.8;  and,  once 
selected,  the  decision  cannot  be 
reversed  and  the  manufacturer  must 
continue  to  comply  for  each  subsequent 
model  year  for  all  the  vehicles  and 
engines  it  manufacturers  in  each 
regulatory  category  for  a  given  model 
year. 

(3)  Regulatory  subcategory  standards 
for  model  years  2013  to  2020.  The 
mandatory  and  voluntary  fuel 
consumption  standards  for  heavy-duty 
vocational  vehicles  are  given  in  the 
following  table: 


Table  8— Phase  1  Vocational  Vehicle  Fuel  Consumption  Standards 

[Gallons  per  1000  ton -miles] 


Regulatory  subcategories 

Vocational 
LHD  vehicles 

Vocational 
MHD  vehicles 

Vocational 
HHD  vehicles 

Model  Years  2013  to  2016  Voluntary  Standards 

Standard  . 

38.1139 

22.9862 

22.2004 

Model  Years  2017  to  2020  Mandatory  Standards 

Standard  . 

36.6405 

22.1022 

21.8075 

(4)  Regulatory  subcategory  standards  for  heavy  -  duty  vocational  vehicles  are 

for  model  years  2021  and  later.  The  given  in  the  following  table: 
mandatory  fuel  consumption  standards 

Table  9— Phase  2  Vocational  Vehicle  Fuel  Consumption  Standards 

[Gallons  per  1,000  ton -miles] 


LHD 

MHD 

Vocational 

Duty  cycle 

Vocational 

Vocational 

HHD 

vehicles 

vehicles 

vehicles 

Model  Years  2021  to  2023  Standards  for  Cl  Vehicles 


Urban  . 

41.6503 

29.0766 

30.2554 

Multi-Purpose . 

36.6405 

26.0314 

25.6385 

Regional  . 

30.5501 

22.9862 

20.2358 

Model  Years  2021  to  2023  Standards  for  SI  Vehicles 


Urban  .  I  51.8735  I  36.9078  I  NA 
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Table  9— Phase  2  Vocational  Vehicle  Fuel  Consumption  Standards— Continued 

[Gallons  per  1,000  ton -miles] 


LHD 

MHD 

Vocational 

Duty  cycle 

Vocational 

vehicles 

Vocational 

vehicles 

HHD 

vehicles 

Multi-Purpose . 

45.7972 

32.9695 

NA 

Regional  . 

37.6955 

29.3687 

NA 

Mode!  Years  2024  to  2026  Standards  for  C!  Vehicles 


Urban  . 

37.8193 

26.6208 

27.7996 

Multi-Purpose . 

33.7917 

24.1650 

23.7721 

Regional  . 

29.0766 

21.7092 

19.0570 

Model  Years  2024  to  2026  Standards  for  SI  Vehicles 


Urban  . 

48.6103 

34.8824 

NA 

Multi-Purpose . 

43.3217 

31.3942 

NA 

Regional  . 

36.4577 

28.2435 

NA 

Model  Years  2027  and  later  Standards  for  Cl  Vehicles 


Urban  . 

36.0511 

25.3438 

26.4244 

Multi-Purpose . 

32.4165 

23.0845 

22.5933 

Regional  . 

28.5855 

21.4145 

18.5658 

Mode!  Years  2027  and  later  Standards  for  SI  Vehicles 


Urban  . 

46.4724 

33.4196 

NA 

Multi-Purpose . 

41.8589 

30.1564 

NA 

Regional  . 

35.8951 

27.7934 

NA 

(5)  Subfamily  standards. 
Manufacturers  may  specify  a  family 
emission  limit  (FEL)  in  terms  of  fuel 
consumption  for  each  vehicle 
subfamily.  The  FEL  may  not  be  less  than 
the  result  of  fuel  consumption  modeling 
from  40  CFR  1037.520.  The  FELs  is  the 
fuel  consumption  standards  for  the 
vehicle  subfamily  instead  of  the 
standards  specified  in  paragraph  (b)(3) 
and  (4)  of  this  section  and  can  be  used 
for  calculating  fuel  consumption  credits 
in  accordance  with  §535.7. 

(6)  Alternate  standards  for  custom 
chassis  vehicles  for  model  years  2021 
and  later.  Manufacturers  may  elect  to 
certify  certain  vocational  vehicles  to  the 
alternate  standards  for  custom  chassis 
vehicles  specified  in  this  paragraph 


(b)(6)  instead  of  the  standards  specified 
in  paragraph  (b)(4)  of  this  section.  Note 
that,  although  these  standards  were 
established  for  custom  chassis  vehicles, 
manufacturers  may  apply  these 
provisions  to  any  qualifying  vehicle 
even  though  these  standards  were 
established  for  custom  chassis  vehicles. 
For  example,  large  diversified  vehicle 
manufacturers  may  certify  vehicles  to 
the  refuse  hauler  standards  of  this 
section  as  long  as  the  manufacturer 
ensures  that  those  vehicles  qualify  as 
refuse  haulers  when  placed  into  service. 
GEM  simulates  vehicle  operation  for 
each  type  of  vehicle  based  on  an 
assigned  vehicle  service  class, 
independent  of  the  vehicle’s  actual 
characteristics,  as  shown  in  Table  10  of 


this  section;  however,  standards  apply 
for  the  vehicle’s  useful  life  based  on  its 
actual  characteristicsasspecified  in 
paragraph  (b)(10)  of  this  section. 
Vehicles  certified  to  these  alternative 
standards  must  use  engines  certified  to 
requirements  under  paragraph  (d)  of  this 
section  and  40  CFR  part  1036  for  the 
appropriate  model  year,  except  that 
motor  homes  and  emergency  vehicles 
may  use  engines  certified  with  the 
loose- eng ineprovisions  of  paragraph 
(a)(7)  of  this  section  and  40  CFR 
1037.1 50(m).  This  also  applies  for 
vehicles  meeting  standards  under 
paragraphs  (b)(6)(iv)  through  (vi)  of  this 
section.  The  fuel  consumption 
standards  for  custom  chassis  vehicles 
are  given  in  the  following  table: 


Table  10— Phase  2  Custom  Chassis  Fuel  Consumption  Standards 

[Gallon  per  1,000  ton -mile] 


Vehicle  type 1 

Assigned  vehicle  service  class 

MY  2021 

MY  2027 

Coach  Bus  . 

HHD  Vehicle  . 

20.6287 

20.1375 

Motor  Home  . 

MDH  Vehicle  . 

22.3969 

22.2004 

School  Bus  . 

MHD  Vehicle . 

28.5855 

26.6208 

Other  bus . 

HHD  Vehicle  . 

29.4695 

28.0943 

Refuse  hauler  . 

HHD  Vehicle  . 

30.7466 

29.2731 

Concrete  mixer  . 

HHD  Vehicle  . 

31.3360 

31.0413 

Mixed -usevehicle  . 

HHD  Vehicle  . 

31.3360 

31.0413 

Emergency  Vehicle  . 

HHD  Vehicle  . 

31.8271 

31.3360 

Vehicle  types  are  generally  defined  in  §535.3.  “Other  bus”  includes  any  bus  that  is  not  a  school  bus  or  a  coach  bus.  A  “mixed -use vehicle” 
is  one  that  meets  at  least  one  of  the  criteria  specified  in  40  CFR  1037.631(a)(1)  or  at  least  one  of  the  criteria  in  40  CFR  1037.631(a)(2),  but  not 
both. 
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(i)  Manufacturers  may  generate  or  use 
fuel  consumption  credits  for  averaging 
to  demonstrate  compliance  with  the 
alternative  standards  as  described  in 
§535. 7(c).  This  requires  that 
manufacturersspecify  a  Family 
Emission  Limit  (FEL)  for  fuel 
consumption  for  each  vehicle 
subfamily.  The  FEL  may  not  be  less  than 
the  result  of  emission  modeling  as 
described  in  this  paragraph  (b).  These 
FELs  serve  as  the  fuel  consumption 
standards  for  the  vehicle  subfamily 
instead  of  the  standards  specified  in  this 
paragraph  (b)(6).  Manufacturers  may 
only  use  fuel  consumption  credits  for 
vehicles  certified  to  the  optional 
standards  in  this  paragraph  (b)(6)  as 
specified  in  §535.7(c)(6)  through  (8)  and 
you  may  not  bank  or  trade  fuel 
consumption  credits  from  any  vehicles 
certified  under  this  paragraph  (b)(6). 

(ii)  For  purposes  of  this  paragraph 
(b)(6),  each  separate  vehicle  type 
identified  in  Table  10  of  this  section  is 
in  a  separate  averaging  set. 

(iii)  For  purposes  of  emission  and  fuel 
consumption  modeling  under  40  CFR 
1037.520,  consider  motor  homes  and 
coach  buses  to  be  subject  to  the  Regional 
duty  cycle,  and  consider  all  other 
vehicles  to  be  subject  to  the  Urban  duty 
cycle. 

(iv)  Emergency  vehicles  are  deemed  to 
comply  with  the  standards  of  this 
paragraph  (6)  if  manufacturers  use  tires 
with  TRRL  at  or  below  8.4  kg/ton  (8.7 
g/ton  for  model  years  2021  through 
2026). 

(v)  Concrete  mixers  are  deemed  to 
comply  with  the  standards  of  this 
paragraph  (6)  if  manufacturers  use  tires 
with  TRRL  at  or  below  7.1  kg/ton  (7.6 
g/ton  for  model  years  2021  through 
2026). 

(vi)  Motor  homes  are  deemed  to 
comply  with  the  standards  of  this 
paragraph  (b)(6)  if  manufacturers  use 
the  following  technologies: 

(A)  Tires  with  TRRL  at  or  below  6.0 
kg/ton  (6.7  g/ton  for  model  years  2021 
through  2026). 

(B)  Automatic  tire  inflation  systems  or 
tire  pressure  monitoring  systems  with 
wheels  on  all  axles. 

(C)  Tire  pressure  monitoring  systems 
must  use  low  pressure  warning  and 
malfunction  telltales  in  clear  view  of  the 
driver  as  specified  in  S4.3  and  S4.4  of 
49  CFR  571.138. 

(vii)  Small  business  manufacturers 
using  the  alternative  standards  for 
custom  chassis  vehicles  under  this 
paragraph  (b)(6)  may  use  fuel 
consumption  credits  subject  to  the 
unique  provisions  in  §535. 7(a)(9). 

(7)  Advanced ,  innovative  and  off- 
cycie  technologies.  For  vocational 
vehicles  subfamilies  subject  to  Phase  1 


standards,  manufacturers  must  create 
separate  vehicle  subfamilies  for  vehicles 
that  contain  advanced  or  innovative 
technologies  and  group  those  vehicles 
together  in  a  vehicle  subfamily  if  they 
use  the  same  advanced  or  innovative 
technologies.  Manufacturers  may 
generate  separate  credit  allowances  for 
advanced  and  innovative  technologies 
as  specified  in  §535.7(f)(1)  and  (2).  For 
vehicles  subfamilies  subject  to  Phase  2 
standards,  manufacturers  may  generate 
separate  credit  allowances  for  off- cycle 
technologies  in  accordance  with 
§535.7(f)(2).  Separate  credit  allowances 
for  advanced  technology  vehicles 
cannot  be  generated  but  instead 
manufacturers  may  use  the  credit 
multipliers  specified  in  §535.7(f)(1)(iv) 
through  model  year  2026. 

(8)  Certifying  across  service  classes.  A 
manufacturer  may  optionally  certify  a 
vocational  vehicle  subfamilies  to  the 
standardsand  useful  life  applicable  to  a 
heavier  vehicle  service  class  (such  as 
MHD  vocational  vehicles  instead  of 
LHD  vocational  vehicles).  Provisions 
related  to  generating  fuel  consumption 
credits  apply  as  follows: 

(i)  If  a  manufacturer  certifies  all  its 
vehicles  from  a  given  vehicle  service 
class  in  a  given  model  year  to  the 
standardsand  useful  life  that  applies  for 
a  heavier  vehicle  service  class,  it  may 
generate  credits  as  appropriate  for  the 
heavier  service  class. 

(ii)  Class  8  hybrid  vehicles  with  light 
or  medium  heavy -dutyengines  may  be 
certified  to  compression- ignition 
standards  for  the  Heavy  HDV  service 
class.  A  manufacturer  may  generate  and 
use  credits  as  all  owed  for  the  Heavy 
HDV  service  class. 

(iii)  Except  as  specified  in  paragraphs 
(b)(8)(i)and  (ii)  of  this  section,  a 
manufacturer  may  not  generate  credits 
with  the  vehicle.  If  you  include  lighter 
vehicles  in  a  subfamily  of  heavier 
vehicles  with  an  FEL  below  the 
standard,  exclude  the  production 
volume  of  lighter  vehicles  from  the 
credit  calculation.  Conversely,  if  a 
manufacturer  includes  lighter  vehicles 
in  a  subfamily  with  an  FEL  above  the 
standard,  it  must  include  the  production 
volume  of  lighter  vehicles  in  the  credit 
calculation. 

(9)  Off  -  roadexemptions.  This  section 
provides  an  exemption  for  heavy-duty 
vocational  vehicle  subfamilies, 
including  vocational  tractors  that  are 
intended  to  be  used  extensively  in  off¬ 
road  environments  such  as  forests,  oil 
fields,  and  construction  sites  from  the 
fuel  consumption  standards  in  this 
paragraph  (b).  Vehicle  exempted  by  this 
part  do  not  comply  with  vehicle 
standards  in  this  paragraph  (b),  but  the 
engines  in  these  vehicles  must  meet  the 


engine  requirements  of  paragraph  (d)  of 
this  section.  Note  that  manufacturers 
may  not  include  these  exempted 
vehicles  in  any  credit  calculations 
under  this  part. 

(i)  Qualifying  criteria.  Vocational 
vehicles  intended  for  off -road  use  a  re 
exempt  without  request,  subject  to  the 
provisions  of  this  section,  if  they  are 
primarily  designed  to  perform  work  off¬ 
road  (such  as  in  oil  fields,  mining, 
forests,  or  construction  sites),  and  they 
meet  at  least  one  of  the  criteria  of 
paragraph  (b)(9)(i)(A)  of  this  section  and 
at  least  one  of  the  criteria  of  paragraph 
(b)(9)(i)(B)  of  this  section.  See  paragraph 
(b)(6)  of  this  section  for  alternate 
standards  that  apply  for  vehicles 
meeting  only  one  of  these  sets  of 
criteria. 

(A)  The  vehicle  must  have  affixed 
components  designed  to  work 
inherently  in  an  off-roadenvironment 
(such  as  hazardous  material  equipment 
or  off- roadd rill  equipment)  or  be 
designed  to  operate  at  low  speeds  such 
that  it  is  unsuitable  for  normal  highway 
operation. 

(B)  The  vehicle  must  meet  one  of  the 
following  criteria: 

(1)  Have  an  axle  that  has  a  gross  axle 
weight  rating  (GAWR)  at  or  above 
29,000  pounds. 

(2)  Have  a  speed  attainable  in  2.0 
miles  of  not  more  than  33  mi/hr. 

(3)  Have  a  speed  attainable  in  2.0 
miles  of  not  more  than  45  mi/hr,  an 
unloaded  vehicle  weight  that  is  not  less 
than  95  percent  of  its  gross  vehicle 
weight  rating,  and  no  capacity  to  carry 
occupants  other  than  the  driver  and 
operating  crew. 

(4)  Have  a  maximum  speed  at  or 
below  54  mi/hr.  A  manufacturer  may 
consider  the  vehicle  to  be  appropriately 
speed  -limited  if  engine  speed  at  54  mi/ 
hr  is  at  or  above  95  percent  of  the 
engine’s  maximum  test  speed  in  the 
highest  availablegear.  A  manufacturer 
may  alternatively  limit  vehicle  speed  by 
programming  the  engine  or  vehicle’s 
electronic  control  module  in  a  way  that 
is  tamper -resistant. 

(ii)  Tractors.  The  provisions  of  this 
section  may  apply  for  tractors  only  if 
each  tractor  qualifies  as  a  vocational 
tractor  under  paragraph  (c)(9)  of  this 
section  or  is  granted  approval  for  the 
exemption  as  specified  in  paragraph 
(b)(9)(iii)  of  this  section. 

(iii)  Preliminary  approval  before 
certification.  If  a  manufacturers  has 
unusual  circumstances  where  it  may  be 
questionable  whether  its  vehicles 
qualify  for  the  off-roadexemption  of 
this  part,  the  manufacturer  may  send  the 
agencies  information  before  finishing  its 
application  for  certification  (see  40  CFR 
1037.205)  for  the  applicable  vehicles 
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and  ask  for  a  preliminary  informal 
approval.  The  agencies  will  review  the 
request  and  make  an  appropriate 
determination  in  accordance  with  40 
CFR  1037.210.  The  agencies  will 
generally  not  reverse  a  decision  where 
they  have  given  a  manufacturer 
preliminary  approval,  unless  the 
agencies  find  new  information 
supporting  a  different  decision. 

However,  the  agencies  will  normally  not 
grant  relief  in  cases  where  the  vehicle 
manufacturer  has  credits  or  can 
otherwise  comply  with  the  applicable 
standards. 

(iv)  Recordkeeping  and  reporting .  (A) 
A  manufacturers  must  keep  records  to 
document  that  its  exempted  vehicle 
configurations  meet  all  applicable 
requirements  of  this  section.  Keep  these 
records  for  at  least  eight  years  after  you 
stop  producing  the  exempted  vehicle 
model.  The  agencies  may  review  these 
records  at  any  time. 

(B)  A  manufacturers  must  also  keep 
records  of  the  individual  exempted 
vehicles  you  produce,  including  the 
vehicle  identification  number  and  a 
description  of  the  vehicle  configuration. 

(C)  Within  90  days  after  the  end  of 
each  model  year,  manufacturers  must 
send  to  EPA  a  report  as  specified  in 
§535.8(g)(7)  and  EPA  will  make  the 
report  available  to  NHTSA. 

(v)  Compliance.  (A)  Manufacturers 
producing  vehicles  meeting  the  off-road 
exemption  criteria  in  paragraph  (b)(9)(i) 
of  this  section  or  that  are  granted  a 
preliminary  approval  comply  with  the 
standards  of  this  part. 

(B)  In  situations  where  a  manufacturer 
would  normally  ask  for  a  preliminary 
approval  subject  to  paragraph  (b)(9)(iii) 
of  this  section  but  introduces  its  vehicle 
into  U.S.  commerce  without  seeking 
approval  first  from  the  agencies,  those 
vehicles  violate  compliance  with  the 
fuel  consumption  standards  of  this  part 
and  the  EPA  provisions  under  40  CFR 
1068.101(a)(1). 

(C)  If  at  any  time,  the  agencies  find 
new  information  that  contradicts  a 
manufacturer’s  use  of  the  off  -  road 
exemption  of  this  part,  the 
manufacturers  vehicles  will  be 
determined  to  be  non-compliantwith 
the  regulations  of  this  part  and  the 
manufacturer  may  be  liable  for  civil 
penalties. 

(10)  Useful  life.  The  following  useful 
life  values  apply  for  the  standards  of 
this  section: 

(i)  110,000  miles  or  10  years, 
whichever  comes  first,  for  vocational 
LHD  vehicles  certified  to  Phase  1 
standards. 


(ii)  150,000  miles  or  15  years, 
whichever  comes  first,  for  vocational 
LHD  vehicles  certified  to  Phase  2 
standards. 

(iii)  185,000  miles  or  10  years, 
whichever  comes  first,  for  vocational 
MHD  vehicles  for  Phase  1  and  2. 

(iv)  435,000  miles  or  10  years, 
whichever  comes  first,  for  vocational 
HHD  vehicles  for  Phase  1  and  2. 

(v)  For  Phase  1  credits  calculated 
based  on  a  useful  life  of  110,000  miles, 
multiply  any  banked  credits  carried 
forward  for  use  into  the  Phase  2 
program  by  1.36.  For  Phase  1  credit 
deficits  generated  based  on  a  useful  life 
of  1 10,000  miles  multiply  the  credit 
deficit  by  1.36,  if  offsetting  the  shortfall 
with  Phase  2  credits. 

(1 1 )  Recreational  vehicles. 
Recreational  vehicles  manufactured 
after  model  year  2020  must  comply  with 
the  fuel  consumption  standards  of  this 
section.  Manufacturers  producing  these 
vehicles  may  also  certify  to  fuel 
consumption  standards  from  2014 
through  model  year  2020. 

Manufacturers  may  earn  credits 
retroactively  for  early  compliance  with 
fuel  consumption  standards.  Once 
selected,  a  manufacturer  cannot  reverse 
the  decision  and  the  manufacturer  must 
continue  to  comply  for  each  subsequent 
model  year  for  all  the  vehicles  it 
manufacturers  in  each  regulatory 
subcategory  for  a  given  model  year. 

(12)  Loose  engines.  Manufacturers 
may  certify  certain  spark- ignition 
engines  along  with  chassis-certified 
heavy -duty  vehicles  where  there  are 
identical  engines  used  in  those  vehicles 
as  described  in  40  CFR  86.1819(k)(8) 
and  40  CFR  1037.150(m).  Vehicles  in 
which  those  engines  are  installed  are 
subject  to  standards  under  this  part. 

(13)  Compliance  with  Standards.  A 
manufacturer  complies  with  the 
standards  of  this  part  as  described  in 
§535.10. 

(c)  Truck  tractors.  Each  manufacturer 
building  truck  tractors,  except 
vocational  tractors  or  vehicle 
constructed  in  accordance  with 
§571 .7(e),  with  a  GVWR  above  26,000 
pounds  shall  comply  with  the  fuel 
consumption  standards  in  this 
paragraph  (c)  expressed  in  gallons  per 
1000  ton -miles. Engines  used  in  heavy- 
duty  truck  tractors  vehicles  shall 
comply  with  the  standards  in  paragraph 
(d)  of  this  section.  Each  vehicle  must  be 
manufactured  to  comply  for  its  full 
useful  life.  Standards  apply  to  the 
vehicle  subfamilies  within  each  of  the 
tractor  vehicle  regulatory  subcategories 
in  accordance  with  §535.4  and  40  CFR 
1037.230  and  based  upon  the  applicable 


modeling  and  testing  specified  in 
§535.6.  Determine  the  vehicles  in  each 
regulatory  subcategory  in  accordance 
with  40  CFR  1037.140. 

(1)  Mandatory  standards.  For  model 
years  2016  and  later,  each 
manufacturer’s  truck  tractor  subfamilies 
must  comply  with  the  fuel  consumption 
standards  in  paragraph  (c)(3)  of  this 
section. 

(1)  Based  on  the  roof  height  and  the 
design  of  the  cab,  the  truck  tractor 
category  is  divided  into  subcategories  as 
described  in  §535.4.  The  standards  that 
apply  to  each  regulatory  subcategory  are 
shown  in  paragraphs  (c)(2)  and  (3)  of 
this  section,  each  with  its  own  assigned 
standard. 

(ii) For  purposes  of  certifying  vehicles 
to  fuel  consumption  standards, 
manufacturers  must  divide  their 
product  lines  in  each  regulatory 
subcategory  into  vehicles  subfamilies 
that  have  similar  emissions  and  fuel 
consumption  features,  as  specified  by 
EPA  in  40  CFR  1037.230,  and  these 
subfamilies  will  be  subject  to  the 
applicablestandards.  Each  vehicle 
subfamily  is  limited  to  a  single  model 
year. 

(iii)  Standards  for  truck  tractor 
engines  are  given  in  paragraph  (d)of 
this  section. 

(2)  Voluntary  compliance,  (i)  For 
model  years  2013  through  2015,  a 
manufacturer  may  choose  voluntarily  to 
comply  early  with  the  fuel  consumption 
standards  provided  in  paragraph  (c)(3) 
of  this  section.  For  example,  a 
manufacturer  may  choose  to  comply 
early  in  order  to  begin  accumulating 
credits  through  over-compliancewith 
the  applicable  standards.  A 
manufacturer  choosing  early 
compliance  must  comply  with  all  the 
vehicles  and  engines  it  manufacturers  in 
each  regulatory  category  for  a  given 
model  year. 

(ii)  A  manufacturer  must  declare  its 
intent  to  voluntarily  comply  with  fuel 
consumption  standards  and  identify  its 
plans  to  comply  before  it  submits  its 
first  application  for  a  certificate  of 
conformity  for  the  respective  model  year 
as  specified  in  §535.8;  and,  once 
selected,  the  decision  cannot  be 
reversed  and  the  manufacturer  must 
continue  to  comply  for  each  subsequent 
model  year  for  all  the  vehicles  and 
engines  it  manufacturers  in  each 
regulatory  category  for  a  given  model 
year. 

(3)  Regulatory  subcategory  standards. 
The  fuel  consumption  standards  for 
truck  tractors,  except  for  vocational 
tractors,  are  given  in  the  following  table: 
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Table  11— Truck  Tractor  Fuel  Consumption  Standards 

[Gallons  per  1,000  ton -miles] 


Regulatory  subcategories 


Day  cab 

Sleeper  cab 

Class  7 

Class  8 

Class  8 

Heavy -Haul 


Phase  1 — Model  Years  2013  to  2015  Voluntary  Standards 


Low  Roof . 

Mid  Roof  . 

High  Roof . 

10.5108 

1 1 .6896 
12.1807 

7.9568 

8.6444 

9.0373 

6.6798 

7.4656 

7.3674 

Phase  1— Model  Year  2016  Mandatory  Standard 

Low  Roof . 

Mid  Roof  . 

High  Roof . 

10.5108 

11.6896 

12.1807 

7.9568 

8.6444 

9.0373 

6.6798 

7.4656 

7.3674 

NA 

Phase  1 — Mode!  Years  2017  to  2020  Mandatory  Standards 

Low  Roof . 

Mid  Roof  . 

High  Roof . 

10.2161 

1 1 .2967 
11.7878 

7.8585 

8.4479 

8.7426 

6.4833 

7.1709 

7.0727 

NA 

Phase  2 — Model  Years  2021  to  2023  Mandatory  Standards 

Low  Roof . 

Mid  Roof  . 

High  Roof . 

10.36346 

11.11984 

11.14931 

7.90766 

8.38900 

8.40864 

7.10216 

7.66208 

7.43615 

5.14735 

Phase  2 — Model  Years  2024  to  2026  Mandatory  Standards 

Low  Roof . 

Mid  Roof  . 

High  Roof . 

9.80354 

10.52063 

10.47151 

7.48527 

7.94695 

7.89784 

6.67976 

7.22004 

6.94499 

4.93124 

Phase  2 — Model  Years  2027  and  later  Mandatory  Standards 

Low  Roof . 

Mid  Roof  . 

High  Roof . 

9.44990 

10.15717 

9.82318 

7.21022 

7.66208 

7.43615 

6.29666 

6.83694 

6.31631 

4.74460 

(4)  Subfamily  standards. 
Manufacturers  may  generate  or  use  fuel 
consumption  credits  for  averaging, 
banking,  and  trading  as  described  in 
§535. 7(c).  This  requires  that 
manufacturers  calculate  a  credit 
quantity  if  they  specify  a  Family 
Emission  Limit  (FEL)  that  is  different 


than  the  standard  specified  in  this 
section.  The  FEL  may  not  be  less  than 
the  result  of  emission  and  fuel 
consumption  modeling  from  40  CFR 
1 037.520.  These  FELs  serve  as  the 
emission  standards  for  the  specific 
vehicle  subfamily  instead  of  the 


standards  specified  in  paragraph  (2)  of 
this  section. 

(5)  Alternate  standards  for  tractors  at 
or  above  120,000  pounds  GCWR. 
Manufacturers  may  certify  tractors  at  or 
above  120,000  pounds  GCWR  to  the 
following  fuel  consumption  standards 
in  the  following  table: 


Table  12— Alternate  Fuel  Consumption  Standards  for  Tractors  Above  120,000  Pounds  GCWR  for  2021  MY 

and  Later  Fuel  Consumption 

[Gallons  per  1,000  ton -miles] 


Low  roof  day  cab 

Mid  roof 

High  roof 

Low  roof 

Mid  roof 

High  roof 

day  cab 

day  cab 

sleeper  cab 

sleeper  cab 

sleeper  cab 

3.59528 

3.82122 

3.84086 

3.26130 

3.52652 

3.43811 

(6)  Advanced,  innovative  and  off- 
cycle  technologies.  For  tractors  subject 
to  Phase  1  standards,  manufacturers 
must  create  separate  vehicle  subfamilies 
for  vehicles  that  contain  advanced  or 
innovative  technologies  and  group  those 
vehicles  together  in  a  vehicle 
subfamilies  if  they  use  the  same 
advanced  or  innovative  technologies. 


Manufacturers  may  generate  separate 
credit  allowances  for  advanced  and 
innovative  technologies  as  specified  in 
§535. 7(f)(1)  and  (2).  For  vehicles  subject 
to  Phase  2  standards,  manufacturers 
may  generate  separate  credits  al  lowance 
for  off-cycletechnologies  in  accordance 
with  §535.7(f)(2).  Separate  credit 
allowances  for  advanced  technology 


vehicles  cannot  be  generated  but  instead 
manufacturers  may  use  the  credit 
multipliers  specified  in  §535.7(f)(1  )(iv) 
through  model  year  2026. 

(7)  Certifying  across  service  classes. 
Manufacturers  may  certify  Class  7 
tractors  to  Class  8  tractors  standards  as 
follows: 
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(i)  A  manufacturer  may  optionally 
certify  4x2  tractors  with  heavy  heavy- 
duty  engines  to  the  standards  and  useful 
life  for  Class  8  tractors,  with  no 
restriction  on  generating  or  using  fuel 
consumption  credits  within  the  Class  8 
averaging  set. 

(ii)  A  manufacturer  may  optionally 
certify  a  Class  7  tractor  to  the  standards 
and  useful  life  applicable  to  Class  8 
tractors.  Credit  provisions  apply  as 
follows: 

(A)  If  a  manufacturer  certifies  all  of  its 
Class  7  tractors  to  Class  8  standards,  it 
may  use  these  Heavy  HDV  credits 
without  restriction. 

(B)  This  paragraph  (c)(7)(ii)(B)  applies 
if  a  manufacturer  certifies  some  Class  7 
tractors  to  Class  8  standards  under  this 
paragraph  (c)(7)(ii)  but  not  all  of  them. 

If  a  manufacturer  includes  Class  7 
tractors  in  a  subfamily  of  Class  8  tractors 
with  an  FEL  below  the  standard, 
exclude  the  production  volume  of  Class 

7  tractors  from  the  credit  calculation. 
Conversely,  if  a  manufacturer  includes 
Class  7  tractors  in  a  subfamily  of  Class 

8  tractors  with  an  FEL  above  the 
standard,  it  must  include  the  production 
volume  of  Class  7  tractors  in  the  credit 
calculation. 

(8)  Expanded  families .  Manufacturers 
may  combine  dissimilar  vehicles  into  a 
single  vehicle  subfamilies  for  applying 
standardsand  for  testing  in  special 
circumstances  as  follows: 

(i)  For  a  Phase  1  vehicle  model  that 
straddlesa  roof- height, cab  type,  or 
GVWR  division,  manufacturers  can 
include  all  the  vehicles  in  the  same 
vehicle  family  if  it  certifies  the  vehicle 
family  to  the  more  stringent  standard. 
For  roof  height,  the  manufacturer  must 
certify  to  the  taller  roof  standard.  For 
cab-typeand  GVWR,  the  manufacturers 
must  certify  to  the  numerically  lower 
standard. 

(ii)  For  a  Phase  2  vehicle  model  that 
includes  a  range  of  GVWR  values  that 
straddle  weight  classes,  manufacturers 
may  include  all  the  vehicles  in  the  same 
vehicle  family  if  it  certifies  the  vehicle 
family  to  the  numerically  lower  fuel 
consumption  standard  from  the  affected 
service  classes.  Vehicles  that  are 
optionally  certified  to  a  more  stringent 
standard  under  this  paragraph  are 
subject  to  useful- lifeand  all  other 
provisions  corresponding  to  the  weight 
class  with  the  numerically  lower  fuel 
consumption  standard.  For  a  Phase  2 
tract  or  model  that  includes  a  range  of 
roof  heights  that  straddle  subcategories, 
a  manufacturer  may  include  all  the 
vehicles  in  the  same  vehicle  family  if  it 
certifies  the  vehicle  family  to  the 
appropriate  subcategory  as  follows: 

(A)  A  manufacturer  may  certify  mid¬ 
roof  tractors  as  high-rooftractors,  but  it 


may  not  certify  high-rooftractors  as 
mid-rooftractors. 

(B)  For  tractor  families  straddling  the 
low -roof/mid- rood i vision,  a 
manufacturer  may  certify  the  family 
based  on  the  primary  roof-heightas  long 
as  no  more  than  10  percent  of  the 
tractors  are  certified  to  the  otherwise 
inapplicable  subcategory.  For  example, 
if  95  percent  of  the  tractors  in  the  family 
are  less  than  120  inches  tall,  and  the 
other  5  percent  are  122  inches  tall,  a 
manufacturer  may  certify  the  tractors  as 
a  single  family  in  the  low -roof 
subcategory. 

(C)  Determine  the  appropriate 
aerodynamic  bin  number  based  on  the 
actual  roof  height  if  the  CdA  value  is 
measured.  However,  use  the  GEM  input 
for  the  bin  based  on  the  standards  to 
which  the  manufacturer  certifies.  For 
example,  of  a  manufacturer  certifies  as 
mid  roof  tractors  some  low -rooftrac tors 
with  a  measured  CdA  value  of  4.2  m2, 

it  qualifies  as  Bin  IV;  and  must  input 
into  GEM  the  mid  -roofBin  IV  value  of 
5.85  m2. 

(9)  Vocational  tractors.  T ractors 
meeting  the  definition  of  vocational 
tractors  in  49  CFR  523.2  must  comply 
with  requirements  for  heavy-duty 
vocational  vehicles  specified  in 
paragraphs  (b)  and  (d)  of  this  section. 

For  Phase  1 ,  Class  7  and  Class  8  tractors 
certified  or  exempted  as  vocational 
tractors  are  limited  in  production  to  no 
more  than  21 ,000  vehicles  in  any  three 
consecutive  model  years.  If  a 
manufacturer  is  determined  as  not 
applying  this  allowance  in  good  faith  by 
EPA  in  its  applications  for  certification 
in  accordance  with  40  CFR  1037.205 
and  1037.610,  a  manufacturer  must 
comply  with  the  tractor  fuel 
consumption  standards  in  paragraph 
(c)(3)  of  this  section.  No  production 
limit  applies  for  vocational  tractors 
subject  to  Phase  2  standards. 

(10)  Small  business  manufacturers 
converting  to  mid  roof  or  high  roof 
configurations.  Small  manufacturers  are 
to  allowed  convert  low  and  mid  roof 
tractors  to  high  roof  configurations 
without  recertification,  provided  it  is  for 
the  purpose  of  building  a  custom 
sleeper  tractor  or  conversion  to  a  natural 
gas  tractor  as  specified  in  40  CFR 
1037.150(r). 

(1 1 )  Useful  life.  The  following  useful 
life  values  apply  for  the  standards  of 
this  section: 

(i)  185,000  miles  or  10  years, 
whichever  comes  first,  for  vehicles  at  or 
below  33,000  pounds  GVWR. 

(ii)  435,000  miles  or  10  years, 
whichever  comes  first,  for  vehicles 
above  33,000  pounds  GVWR. 

(12)  Conversion  to  high -roof 
configurations.  Secondary  vehicle 


manufacturers  that  qualify  as  small 
manufacturers  may  convert  low -and 
mid-rooftractors  to  high -roof 
configurations  without  recertification 
for  the  purpose  of  building  a  custom 
sleeper  tractor  or  converting  it  to  run  on 
natural  gas,  as  follows: 

(i)  The  original  low -or  mid -roof 
tractor  must  be  covered  by  a  valid 
certificate  of  conformity  by  EPA. 

(ii)  The  modifications  may  not 
increase  the  frontal  area  of  the  tractor 
beyond  the  frontal  area  of  the  equivalent 
high-rooftractor  with  the  corresponding 
standard  trailer.  If  a  manufacturer 
cannot  use  the  original  manufacturer’s 
roof  fairing  for  the  high-rooftractor,  use 
good  engineering  judgment  to  achieve 
similar  or  better  aerodynamic 
performance. 

(iii)  The  agencies  may  require  that 
these  manufacturers  submit  annual 
production  reports  as  described  in 
§535.8  and  40  CFR  1037.250  indicating 
the  original  roof  height  for  requalified 
vehicles. 

(13)  Compliance  with  standards.  A 
manufacturer  complies  with  the 
standards  of  this  part  as  described  in 
§535.10. 

(d)  Heavy -dutyengines.  Each 
manufacturer  of  heavy -dutyengines 
shall  comply  with  the  fuel  consumption 
standards  in  this  paragraph  (d)  of  this 
section  expressed  in  gallons  per  100 
horsepower -hour. Each  engine  must  be 
manufactured  to  comply  for  its  full 
useful  life,  expressed  in  service  miles, 
operating  hours,  or  calendar  years, 
whatever  comes  first.  The  provisions  of 
this  part  apply  to  all  new  2014  model 
year  and  later  heavy -dutyengines  fueled 
by  conventional  and  alternative  fuels 
and  manufactured  for  use  in  heavy-duty 
tractors  or  vocational  vehicles. 

Standards  apply  to  the  engine  families 
based  upon  the  primary  intended 
service  classes  within  each  of  the  engine 
regulatory  subcategories  as  described  in 
§535.4  and  based  upon  the  applicable 
modeling  and  testing  specified  in 
§535.6. 

(1)  Mandatory  standards. 
Manufacturers  of  heavy -dutyengine 
families  shall  comply  with  the 
mandatory  fuel  consumption  standards 
in  paragraphs  (d)(3)  through  (6)  of  this 
section  for  model  years  201 7  and  later 
for  compression  -  ignitionengines  and  for 
model  years  2016  and  later  for  spark - 
ignition  engines. 

(i)  The  heavy -dutyengine  regulatory 
category  is  divided  into  six  regulatory 
subcategories,  five  compression  -  ignition 
subcategories  and  one  spark  -  ignition 
subcategory,  as  shown  in  Table  14  of 
this  section. 

(ii)  Separate  standards  exist  for  engine 
families  manufactured  for  use  in  heavy - 
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duty  vocational  vehicles  and  in  truck 
tractors. 

(iii)  For  purposes  of  certifying  engines 
to  fuel  consumption  standards, 
manufacturers  must  divide  their 
product  lines  in  each  regulatory 
subcategory  into  engine  families.  Fuel 
consumption  standards  apply  each 
model  year  to  the  same  engine  families 
used  to  comply  with  EPA  standards  in 
40  CFR  1036.108  and  40  CFR  1037.230. 
An  engine  family  is  designated  under 
the  EPA  program  based  upon  testing 
specified  in  40  CFR  part  1036,  subpart 
F,  and  the  engine  family’s  primary 
intended  service  class.  Each  engine 
family  manufactured  for  use  in  a  heavy- 
duty  tractor  or  vocational  vehicle  must 
be  certified  to  the  primary  intended 
service  class  that  it  is  designed  for  in 


accordance  with  40  CFR  1036.108  and 
1036.140. 

(2)  Voluntary  compliance,  (i)  For 
model  years  201 3  through  2016  for 
compression -ignitionengine  families, 
and  for  model  year  2015  for  spark  - 
ignition  engine  families,  a  manufacturer 
may  choose  voluntarily  to  comply  with 
the  fuel  consumption  standards 
provided  in  paragraphs  (d)(3)  through 
(5)  of  this  section.  For  example,  a 
manufacturer  may  choose  to  comply 
early  in  order  to  begin  accumulating 
credits  through  over-compliancewith 
the  applicable  standards.  A 
manufacturer  choosing  early 
compliance  must  comply  with  all  the 
vehicles  and  engines  it  manufacturers  in 
each  regulatory  category  for  a  given 
model  year  except  in  model  year  2013 
the  manufacturer  may  comply  with 


individual  engine  families  as  specified 
in  40  CFR  1036.150(a)(2). 

(ii)  A  manufacturer  must  declare  its 
intent  to  voluntarily  comply  with  fuel 
consumption  standards  and  identify  its 
plans  to  comply  before  it  submits  its 
first  application  for  a  certificate  of 
conformity  for  the  respective  model  year 
as  specified  in  §535.8;  and,  once 
selected,  the  decision  cannot  be 
reversed  and  the  manufacturer  must 
continue  to  comply  for  each  subsequent 
model  year  for  all  the  vehicles  and 
engines  it  manufacturers  in  each 
regulatory  category  for  a  given  model 
year. 

(3)  Regulatory  subcategory  standards. 
The  primary  fuel  consumption 
standards  for  heavy-dutyengine 
families  are  given  in  the  following  table: 


Table  13— Primary  Heavy-Duty  Engine  Fuel  Consumption  Standards 

[Gallons  per  100  hp-hr] 


Regulatory  subcategory 

Cl  LHD  engines 
and  all  other 
engines 

Cl  MHD  engines 
and  all  other 
engines 

HHD  Cl  engines 
and  all  other 
engines 

SI  engines 

Application 

All 

Vocational 

Vocational 

Tractor 

Vocational 

Tractor 

Phase  1 — Voluntary  Standards 

2015  . 

7.0552 

2013  to  2016  . 

5.8939 

5.8939 

4.9312 

5.5697 

4.666 

Phase  1 — Mandatory  Standards 

2016  . 

7.0552 

7.0552 

2017  to  2020  . 

5.6582 

5.6582 

4.6660 

5.4519 

4.4401 

Phase  2 — Mandatory  Standards 


2021  to  2023  . 

5.5305 

5.3536 

4.6464 

5.0393 

4.3910 

7.0552 

2024  to  2026  . 

5.4519 

5.2849 

4.5285 

4.9705 

4.2829 

7.0552 

2027  and  later . 

5.4224 

5.2554 

4.4892 

4.9411 

4.2436 

7.0552 

(4)  Alternate  subcategory  standards. 
The  alternative  fuel  consumption 
standards  for  heavy -dutycompression - 
ignition  engine  families  are  as  follows: 

(i)  Manufacturers  entering  the 
voluntary  program  in  model  years  2014 
through  2016,  may  choose  to  certify 
compression  -  ignitionengine  families 
unable  to  meet  standards  provided  in 
paragraph  (d)(3)  of  this  section  to  the 
alternative  fuel  consumption  standards 
of  this  paragraph  (d)(4). 

(ii)  Manufacturers  may  not  certify 
engines  to  these  alternate  standards  if 
they  are  part  of  an  averaging  set  in 
which  they  carry  a  balance  of  banked 
credits.  For  purposes  of  this  section, 


manufacturers  are  deemed  to  carry 
credits  in  an  averaging  set  if  they  carry 
credits  from  advance  technology  that  are 
allowed  to  be  used  in  that  averaging  set 
in  accordance  with  §535.7(d)(12). 

(iii)  The  emission  standards  of  this 
section  are  determined  as  specified  by 
EPA  in  40  CFR  1036.620(a)  through  (c) 
and  should  be  converted  to  equivalent 
fuel  consumption  values. 

(5)  A  Item  ate  phase  -  instandards. 
Manufacturers  have  the  option  to 
comply  with  EPA  emissions  standards 
for  compression -ignitionengine  families 
using  an  alternative  phase-  inschedule 
that  correlates  with  EPA’s  OBD 
standards.  If  a  manufacturer  chooses  to 


use  the  alternative  phase-  inschedule  for 
meeting  EPA  standardsand  optionally 
chooses  to  comply  early  with  the 
NHTSA  fuel  consumption  program,  it 
must  use  the  same  phase- inschedule 
beginning  in  model  year  2013  for  fuel 
consumption  standards  and  must 
remain  in  the  program  for  each  model 
year  thereafter  until  model  year  2020. 
The  fuel  consumption  standard  for  each 
model  year  of  the  alternative  phase-in 
schedule  is  provided  in  Table  15  of  this 
section.  Note  that  engine  families 
certified  to  these  standards  are  not 
eligible  for  early  credits  under  §535.7. 
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Table  14— Phase  1  Alternative  Phase -N  Cl  Engine  Fuel  Consumption  Standards 

[Gallons  per  100  hp-hr] 


Tractors 

LHD  engines 

MHD  engines 

HHD  engines 

Model  Years  2013  to  2015  . 

NA 

5.0295 

4.7642 

Model  Years  2016  to  2020f  . 

NA 

4.7839 

4.5187 

Vocational 

LHD  engines 

MHD  engines 

HHD  engines 

Model  Years  2013  to  2015  . 

6.0707 

6.0707 

5.6680 

Model  Years  2016  to  2020f  . 

5.6582 

5.6582 

5.4519 

tNote:  These  alternate  standards  for  2016  and  later  are  the  same  as  the  otherwise  applicable  standards  for  2017  through  2020. 


(6)  Alternative  fuel  conversions. 
Engines  that  have  been  converted  to 
operate  on  alternative  fuels  may 
demonstrate  compliance  with  the 
standards  of  this  part  or  other 
alternative  compliance  approaches 
allowed  by  EPA  in  40  CFR  85.525. 

(7)  Optional  certification  under  this 
section.  Manufacturers  certifying  spark  - 
ignition  engines  to  the  compression  - 
ignition  standards  for  EPA  must  treat 
those  engines  as  compression  -  ignition 
engines  for  all  the  provisions  of  this 
part. 

(8)  Advanced ,  innovative  and  off- 
cycle  technologies.  For  engines  subject 
to  Phase  1  standards,  manufacturers 
must  create  separate  engine  families  for 
engines  that  contain  advanced  or 
innovative  technologies  and  group  those 
engines  together  in  an  engine  family  if 
they  use  the  same  advanced  or 
innovative  technologies.  Manufacturers 
may  generate  separate  credit  allowances 
for  advanced  and  innovative 
technologies  as  specified  in  §535. 7(f)(1) 
and  (2).  For  engines  subject  to  Phase  2 
standards,  manufacturers  may  generate 
separate  credits  allowance  for  off- cycle 
technologies  in  accordance  with 
§535.7(f)(2).  Credit  incentives  for 
advanced  technology  engines  do  not 
apply  during  the  Phase  2  period. 

(9)  Useful  life.  The  exhaust  emission 
standards  of  this  section  apply  for  the 
full  useful  life,  expressed  in  service 
miles,  operating  hours,  or  calendar 
years,  whichever  comes  first.  The 
following  useful  life  values  apply  for  the 
standards  of  this  section: 

(i)  120,000  miles  or  1 1  years, 
whichever  comes  first,  for  Cl  and  SI 
LHD  engines  certified  to  Phase  1 
standards. 

(ii)  150,000  miles  or  15  years, 
whichever  comes  first,  for  Cl  and  SI 
LHD  and  spark-  ignitionengines 
certified  to  Phase  2  standards. 

(iii)  185,000  miles  or  10  years, 
whichever  comes  first,  for  Cl  MHD 
engines  certified  to  Phase  1  and  for 
Phase  2. 

(iv)  435,000  miles  or  10  years, 
whichever  comes  first,  for  Cl  HHD 


engines  certified  to  Phase  1  and  for 
Phase  2. 

(v)  For  Phase  1  credits  that 
manufacturers  calculate  based  on  a 
useful  life  of  1 10,000  miles,  multiply 
any  banked  credits  that  it  carries 
forward  for  use  into  the  Phase  2 
program  by  1 .36.  For  Phase  1  credit 
deficits  that  manufacturers  generate 
based  on  a  useful  life  of  110,000  miles 
multiply  the  credit  deficit  by  1.36,  if 
offsetting  the  shortfall  with  Phase  2 
credits. 

(10)  Loose  engines.  This  paragraph 
(10)  describes  alternate  emission  and 
fuel  consumption  standards  for  loose 
engines  certified  under.  The  standards 
of  this  paragraph  (d)and  1036.108  do 
not  apply  for  loose  engines  certified 
under  paragraph  (a)  of  this  section  and 
40  CFR  86.1819-14(k)(8).  The  standards 
in  40  CFR  1036.1500)  apply  for  the 
emissions  and  equivalent  fuel 
consumption  measured  with  the  engine 
installed  in  a  complete  vehicle 
consistent  with  the  provisions  of  40  CFR 
86.1819-14(k)(8)(vi). 

(1 1 )  Alternate  transition  option  for 
Phase  2  engine  standards,  (i) 
Manufacturers  may  optionally  elect  to 
comply  with  the  model  year  2021 
primary  (Phase  2)  vocational  vehicle 
and  tractor  engine  standards  in 
paragraph  (d)(3)  of  this  section 
beginning  in  model  year  2020  (e.g. 
comply  with  the  more  stringent 
standards  one  year  early).  The  model 
year  2021  standard  would  apply  to  these 
manufacturers  for  model  years  2020 
through  2023.  Manufacturers  that 
voluntarily  certify  their  engines  to 
model  year  2021  standards  early  would 
then  be  eligible  for  less  stringent  engine 
tractor  standards  in  model  years  2024 
through  2026,  as  follows: 

(A)  5.2849  gallons  per  100  hp-hrfor 
MHD  vocational  vehicle  engines. 

(B)  4.5874  gallons  per  100  hp-hrfor 
MHD  tractor  engines. 

(C)  4.9705  gallons  per  100  hp-hrfor 
HHD  vocational  vehicle  engines. 

(D)  4.3418  gallons  per  100  hp-hrfor 
HHD  tractor  engines. 


(11)  The  primary  standard  in 
paragraph  (d)(3)  applies  for  all 
manufacturers  in  model  year  2027  and 
later  years. 

(iii)  Manufacturers  may  apply  these 
provisions  separately  for  medium 
heavy -dutyengines and  heavy  heavy- 
duty  engines.  This  election  applies  to  all 
engines  in  each  segment.  For  example, 
if  a  manufacturer  elects  this  alternate 
option  for  its  medium  heavy-duty 
engines,  all  of  the  manufacturer’s 
medium  heavy -duty vocational  and 
tractor  engines  must  comply.  Engine 
fuel  consumption  credits  generated 
under  §535. 7(d)  for  manufacturers 
complying  early  with  the  model  year 
2021  standards  follow  the  temporary 
extended  credit  life  allowance  in 
§535. 7(d)(9). 

(12)  Compliance  with  Standards.  A 
manufacturer  complies  with  the 
standards  of  this  part  as  described  in 
§535.10. 

(e)  Heavy -dutyTra Hers.  Each 
manufacturer  of  heavy -dutytrailers  as 
specified  in  49  CFR  523.10,  except 
trailers  constructed  in  accordance  with 
49  CFR  571 .7(f),  shall  comply  with  the 
fuel  consumption  standards  in 
paragraph  (e)(1 )  of  this  section 
expressed  in  gallons  per  1000  ton -miles. 
Each  vehicle  must  be  manufactured  to 
comply  for  its  full  useful  life.  There  are 
no  Phase  1  standards  for  trailers. 
Different  levels  of  stringency  apply  for 
box  vans  depending  on  features  that 
may  affect  aerodynamic  performance. 
Standards  apply  to  the  trailer  vehicle 
families  within  each  of  the  trailer 
regulatory  subcategories  in  accordance 
with  §535.4  and  40  CFR  1037.230  and 
based  upon  the  applicable  modeling  and 
testing  specified  in  §535.6. 

(1)  Fuel  consumption  standards  for 
Box-Vans.Box  van  trailer  families 
manufactured  in  model  year  2021  and 
later  must  comply  with  the  fuel 
consumption  standards  of  this  section. 
For  model  years  2018  through  2020,  box 
van  trailer  manufacturers  have  the 
option  to  voluntarily  comply  with  the 
fuel  consumption  standards  of  this 
section.  Different  levels  of  stringency 
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apply  for  box  vans  depending  on 
features  that  may  affect  aerodynamic 
performance.  A  manufacturer  may 
optionally  meet  less  stringent  standards 
for  different  trailer  types,  which  are 
characterized  as  follows: 

(i)  For  trailers  35  feet  or  longer,  a 
manufacturer  may  designate  as  “non- 
aero  box  vans”  those  box  vans  that  have 
a  rear  lift  gate  or  rear  hinged  ramp,  and 
at  least  one  of  the  following  side 
features:  Side  lift  gate,  side- mounted 
puil-outplatform,  steps  for  side -door 
access,  a  drop-deckdesign,  or  belly 


boxes  that  occupy  at  least  half  the 
length  of  both  sides  of  the  trailer 
between  the  centerline  of  the  landing 
gear  and  the  leading  edge  of  the  front 
wheels.  For  trailers  less  than  35  feet 
long,  manufacturers  may  designate  as 
“non -aerobox  vans”  any  refrigerated 
box  vans  with  at  least  one  of  the  side 
features  identified  for  longer  trailers. 

(ii)  A  manufacturer  may  designate  as 
“partial -aerobox  vans”  those  box  vans 
that  have  at  least  one  of  the  side  features 
identified  in  paragraph  (a)(1)(i)  of  this 
section.  Long  box  vans  may  also  qualify 


as  partial  -aerobox  vans  if  they  have  a 
rear  lift  gate  or  rear  hinged  ramp.  Note 
that  this  paragraph  (e)(1  )(ii)  does  not 
apply  for  box  vans  designated  as  “non- 
aero  box  vans”  under  paragraph  (e)(1)(i) 
of  this  section. 

(iii)  “Full -aerobox  vans”  are  box  vans 
that  are  not  designated  as  non -aerobox 
vans  or  partial  -  aerobox  vans  under  this 
paragraph  (e)(1). 

(iv)  Fuel  consumption  standards 
apply  for  full -aerobox  vans  as  specified 
in  the  following  table: 


Table  15— Phase  2  Full  Aero  Box  Van  Fuel  Consumption  Standards 


[Gallons  per  1,000  ton -miles] 

Model  years 

Dry  van 

Refrigerated  van 

Long 

Short 

Long 

Short 

Voluntary  Standards 

2018  to  2020  . 

7.98625 

12.31827 

8.15324 

12.68173 

Mandatory  Standards 

2021  to  2023  . 

2024  to  2026  . 

2027  and  later . 

7.75049 

7.58350 

7.43615 

12.15128 

11.87623 

1 1 .72888 

7.91749 

7.75049 

7.60314 

12.52456 

12.24951 

12.10216 

(v)  Fuel  consumption  standards  apply 
for  partial  -aerobox  vans  as  specified  in 
the  following  table: 

Table  16— Phase  2  Fuel  Consumption  Standards  for  Partial-Z^ro  Box  Vans 

[Gallons  per  1,000  ton -mile] 


Model  year 

Dry  van 

Refrigerated  van 

Short 

Long 

Short 

Long 

2018-2020  . 

2021  and  later . 

12.31827 

12.15128 

7.98625 

7.91749 

12.68173 

12.52456 

8.15324 

8.08448 

(2)  Fuel  consumption  standards  for 
Non-aeroBox  Vans  and  Non -box 
Trailers .  (i)  Non -aerobox  van  and  non¬ 
box  trailer  families  manufactured  in 
model  year  2021  and  later  must  comply 
with  the  fuel  consumption  standards  of 
this  section.  For  model  years  2018 
through  2020,  trailer  manufacturers 
have  the  option  to  voluntarily  comply 
with  the  fuel  consumption  standards  of 
this  section. 

(ii)  Non -aerobox  vans  and  non -box 
vans  must  meet  the  following  standards: 

(A)  Trailers  must  use  automatic  tire 
inflation  systems  or  tire  pressure 
monitoring  systems  with  wheels  on  all 
axles.  Tire  pressure  monitoring  systems 
must  use  low  pressure  warning  and 
malfunction  telltales  in  clear  view  of  the 
driver  as  specified  in  S4.3  and  S4.4  of 
49  CFR  571.138. 


(B)  Non-boxtrailers  must  use  tires 
with  a  TRRL  at  or  below  5.1  kg/tonne. 
Through  model  year  2020,  non -box 
trailers  may  instead  use  tires  with  a 
TRRL  at  or  below  6.0  kg/tonne. 

(C)  Non -aerobox  vans  must  use  tires 
with  a  TRRL  at  or  below  4.7  kg/tonne. 
Through  model  year  2020,  non -aerobox 
vans  may  instead  use  tires  with  a  TRRL 
at  or  below  5.1  kg/tonne. 

(3)  Subfamily  standards.  Starting  in 
model  year  2027,  manufacturers  may 
generate  or  use  fuel  consumption  credits 
for  averaging  to  demonstrate  compliance 
with  the  standards  specified  in 
paragraph  (e)(1  )(i i  i )  of  th is  section  as 
described  in  §535. 7(e).  This  requires 
that  manufacturers  specify  a  Family 
Emission  Limit  (FEL)  for  fuel 
consumption  for  each  vehicle 
subfamily.  The  FEL  may  not  be  less  than 
the  result  of  the  emission  and  fuel 


consumption  calculation  in  40  CFR 
1037.515.  The  FEL  may  not  be  greater 
than  the  appropriate  standard  for  model 
year  2021  trailers.  These  FELs  serve  as 
the  fuel  consumption  standards  for  the 
specific  vehicle  subfamily  instead  of  the 
standards  specified  in  paragraph  (e)(1) 
of  this  section.  Manufacturers  may  not 
use  averaging  for  non-boxtrailers, 
partial -aerobox  vans,  or  non -aerobox 
vans  that  meet  standards  under 
paragraph  (e)(1)(i)  or  (e)(1)(H)  of  this 
section,  and  manufacturers  may  not  use 
fuel  consumption  credits  for  banking  or 
trading  for  any  trailers. 

(4)  Useful  life.  The  fuel  consumption 
standards  of  this  section  apply  fora 
useful  life  equal  to  10  years. 

(5)  Transitional  allowances  for 
trailers.  Through  model  year  2026, 
trailer  manufacturers  may  calculate  a 
number  of  trailers  that  are  exempt  from 
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the  standards  and  certification 
requirements  of  this  part.  Calculate  the 
number  of  exempt  box  vans  in  a  given 
model  year  by  multiplying  the 
manufacturer’s  total  U.S.- directed 
production  volume  of  certified  box  vans 
by  0.20  and  rounding  to  the  nearest 
whole  number;  however,  in  no  case  may 
the  number  of  exempted  box  vans  be 
greater  than  350  units  in  any  given 
model  year.  Repeat  this  calculation  to 
determine  the  number  of  non -box 
trailers,  up  to  250  annual  units,  that  are 
exempt  from  standards  and  certification 
requirements.  Perform  the  calculation 
based  on  the  manufacturer’s  projected 
production  volumes  in  the  first  year  that 
standards  apply;  in  later  years,  use 
actual  production  volumes  from  the 
preceding  model  year.  Manufacturers 
include  these  calculated  values  of  the 
production  volumes  of  exempt  trailers 
in  their  annual  production  report  under 
§535.8  and  40  CFR  1037.250. 

(6)  Roll  -  up  doors  for  non-  aerobox 
vans.  Through  model  year  2023,  box 
vans  may  qualify  for  non-aeroor  partial- 
aero  standards  under  this  paragraph  (e) 
by  treating  roll  -  uprear  doors  as  being 
equivalent  to  rear  lift  gates. 

(7)  Expanded  families.  A 
manufacturer  may  include  refrigerated 
box  vans  in  a  vehicle  family  with  dry 
box  vans  by  treating  them  all  as  dry  box 
vans  for  demonstrating  compliance  with 
fuel  consumption  standards.  A 
manufacturer  may  include  certain  other 
types  of  trailers  in  a  vehicle  family  with 
a  different  type  of  trailer,  such  that  the 
combined  set  of  trailers  are  all  subject 
to  the  more  stringent  standards,  as 
follows: 

(i)  Standards  for  long  trailers  are  more 
stringent  than  standards  for  short 
trailers. 

(ii)  Standards  for  long  dry  box  vans 
are  more  stringent  than  standards  for 
short  refrigerated  box  vans. 

(iii)  Standards  for  non -aerobox  vans 
are  more  stringent  than  standards  for 
non-boxtrailers. 

(8)  Compliance  with  standards.  A 
manufacturer  complies  with  the 
standards  of  this  part  as  described  in 
§535.10. 

§535.6  Measurement  and  calculation 
procedures. 

This  part  describes  the  measu remen t 
and  calculation  procedures 
manufacturers  use  to  determine  annual 
fuel  consumption  performance  results. 
Manufacturers  use  the  fuel  consumption 
results  determined  in  this  part  for 
calculating  credit  balancesspecified  in 


§535.7  and  then  determine  whether 
they  comply  with  standards  as  specified 
in  §535.10.  Manufacturers  must  use 
EPA  emissions  test  results  for  deriving 
NHTSA’s  fuel  consumption 
performance  rates.  Consequently, 
manufacturers  conducting  testing  for 
certification  or  annual  demonstration 
testing  and  providing  C02  emissions 
data  to  EPA  must  also  provide 
equivalent  fuel  consumption  results  to 
NHTSA  for  all  values.  NHTSA  and  EPA 
reserve  the  right  to  verify  separately  or 
in  coordination  the  results  of  any  testing 
and  measurement  established  by 
manufacturers  in  complying  with  the 
provisions  of  this  program  and  as 
specified  in  40  CFR  1037.301  and 
§535.9.  Any  carry  over  data  from  the 
Phase  1  program  may  be  carried  into  the 
Phase  2  only  with  approval  from  EPA 
and  by  using  good  engineering  judgment 
considering  differences  in  testing 
protocols  between  test  procedures. 

(a)  Heavy -duty pickup  trucks  and 
vans.  This  section  describes  the  method 
for  determining  the  fuel  consumption 
performance  rates  for  test  groups  and  for 
fleets  of  complete  heavy- dutypickup 
trucks  and  vans  each  model  year.  The 
NHTSA  heavy-dutypickup  truck  and 
van  fuel  consumption  performance  rates 
correspond  to  the  same  requirements  for 
EPA  as  specified  in  40  CFR  86.1819-14. 

(1 )  For  the  Phase  1  program,  if  the 
manufacturer’s  fleet  includes 
conventional  vehicles  (gasoline,  diesel 
and  alternative  fueled  vehicles)  and 
advanced  technology  vehicles  (hybrids 
with  powertrain  designs  that  include 
energy  storage  systems,  vehicles  with 
waste  heat  recovery,  electric  vehicles 
and  fuel  cell  vehicles),  it  may  divide  its 
fleet  into  two  separate  fleets  each  with 
its  own  separate  fleet  average  fuel 
consumption  performance  rate.  For 
Phase  2,  manufacturers  may  calculate 
their  fleet  average  fuel  consumption 
rates  for  a  conventional  fleet  and 
separate  advanced  technology  vehicle 
fleets.  Advanced  technology  vehicle 
fleets  should  be  separated  into  plug-in 
hybrid  electric  vehicles,  electric 
vehicles  and  fuel  cell  vehicles. 

(2)  Vehicles  in  each  fleet  should  be 
selected  and  divided  into  test  groups  or 
subconfigurations  according  to  EPA  in 
40  CFR  86.1819-14(d). 

(3)  Use  the  EPA  C02  emissions  test 
results  for  each  test  group,  in  grams  per 
mile,  for  the  selected  vehicles. 

(i)  Use  C02  emissions  test  results  for 
vehicles  fueled  by  conventional  and 
alternative  fuels,  including  dedicated 
and  dual-fueled(multi-fueland  flexible- 


fuel)  vehicles  using  each  fuel  type  as 
specified  in  40  CFR  86.1819-14(d)(10). 

(ii)  Use  C02  emissions  test  results  for 
dual  -fueledvehictes  using  a  weighted 
average  of  the  manufacturer’s  emission 
results  as  specified  in  40  CFR  600.510- 
12(k)  for  light-dutytrucks. 

(iii)  All  electric  vehicles  are  deemed 
to  have  zero  emissions  of  C02,  CH4,  and 
N20.  No  emission  testing  is  required  for 
such  electric  vehicles.  Assign  the  fuel 
consumption  test  group  result  to  a  value 
of  zero  gallons  per  100  miles  in 
paragraph  (a)(4)  of  this  section. 

(iv)  Use  C02  emissions  test  results  for 
cab-completeand  incomplete  vehicles 
based  upon  the  applicable  complete 
sister  vehicles  as  determined  in  40  CFR 
1819-14(j)(2). 

(v)  Use  C02  emissions  test  results  for 
loose  engines  using  applicable  complete 
vehicles  as  determined  in  40  CFR 
86.1819-14(k)(8). 

(vi)  Manufacturers  can  choose  to 
analytically  derive  C02  emission  rates 
(ADCs)  for  test  groups  or 
subconfigurations.  Use  ADCs  for  test 
groups  or  subconfigurations  in 
accordance  with  40  CFR  86.1819-14  (d) 
and(g). 

(4)  Calculate  equivalent  fuel 
consumption  results  for  all  test  groups, 
in  gallons  per  100  miles,  from  C02 
emissions  test  group  results,  in  grams 
per  miles,  and  round  to  the  nearest 
0.001  gallon  per  100  miles. 

(i)  Calculate  the  equivalent  fuel 
consumption  test  group  results  as 
follows  for  compression -ignition 
vehicles  and  alternative  fuel 
compression -ignitionvehicles.  C02 
emissions  test  group  result  (grams  per 
mile)/ 10, 180  grams  per  gallon  of  diesel 
fuel)  x  (102)  =  Fuel  consumption  test 
group  result  (gallons  per  100  mile). 

(ii)  Calculate  the  equivalent  fuel 
consumption  test  group  results  as 
follows  for  spark- ignitionvehicles  and 
alternative  fuel  spark- ignitionvehicles. 
C02  emissions  test  group  result  (grams 
per  mile)/8,877  grams  per  gallon  of 
gasoline  fuel)  x  (102)  =  Fuel 
consumption  test  group  result  (gallons 
per  100  mile). 

(5)  Calculate  the  fleet  average  fuel 
consumption  result,  in  gallons  per  100 
miles,  from  the  equivalent  fuel 
consumption  test  group  results  and 
round  the  fuel  consumption  result  to  the 
nearest  0.001  gallon  per  100  miles. 
Calculate  the  fleet  average  fuel 
consumption  result  using  the  following 
equation. 
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Fleet  Average  Fuel  Consumption  = 


Z  [Fuel  Consumption  Test  Group  Result,  x  Volume,  ] 
Z  [Volume,] 


Where: 

Fuel  Consumption  Test  Group  Results  =  fuel 
consumption  performance  for  each  test 
group  as  defined  in  49  CFR  523.4. 
Volumes  =  production  volume  of  each  test 
group. 

(6)  Compare  the  fleet  average  fuel 
consumption  standard  to  the  fleet 
average  fuel  consumption  performance. 
The  fleet  average  fuel  consumption 
performance  must  be  less  than  or  equal 
to  the  fleet  fuel  consumption  standard 
to  comply  with  standards  in  §535. 5(a). 

(b)  Heavy  -  dutyvocationai  vehicles 
and  tractors.  This  section  describes  the 
method  for  determining  the  fuel 
consumption  performance  rates  for 
vehicle  families  of  heavy-duty 
vocational  vehicles  and  tractors.  The 
NHTSA  heavy -dutyvocationai  vehicle 
and  tractor  fuel  consumption 
performance  rates  correspond  to  the 
same  requirements  for  EPA  as  specified 
in  40  CFR  1037,  subpart  F. 

(1)  Select  vehicles  and  vehicle  family 
configurations  to  test  as  specified  in  40 
CFR  1037.230  for  vehicles  that  make  up 
each  of  the  manufacturer’s  regulatory 
subcategories  of  vocational  vehicles  and 
tractors.  For  the  Phase  2  program,  select 
powertrain,  axle  and  transmission 
families  in  accordance  with  40  CFR 
1037.231  and  1037.232. 

(2)  Follow  the  EPA  testing 
requirements  in  40  CFR  1037.230  and 
1037.501  to  derive  inputs  for  the 
Greenhouse  gas  Emissions  Model 
(GEM). 

(3)  Enter  inputs  into  GEM,  in 
accordance  with  40  CFR  1037.520,  to 
derive  the  emissions  and  fuel 
consumption  performance  results  for  all 
vehicles  (conventional,  alternative 
fueled  and  advanced  technology 
vehicles). 

(4)  For  Phase  1  and  2,  all  of  the 
following  GEM  inputs  apply  for 
vocational  vehicles  and  other  tractor 
regulatory  subcategories,  as  follows: 

(i)  Model  year  and  regulatory 
subcategory  (see  §535.3  and  40  CFR 
1037.230). 

(ii)  Coefficient  of  aerodynamic  drag  or 
drag  area,  as  described  in  40  CFR 
1037.520(b)  (tractors  only  for  Phase  1). 

(iii)  Steer  and  drive  tire  rolling 
resistance,  as  described  in  40  CFR 
1037.520(c). 

(iv)  Vehicle  speed  limit,  as  described 
in  40  CFR  1037.520(d)  (tractors  only). 

(v)  Vehicle  weight  reduction,  as 
described  in  40  CFR  1037.520(e) 
(tractors  only  for  Phase  1 ). 


(vi)  Automatic  engine  shutdown 
systems,  as  described  in  40  CFR 
1037.660  (only  for  Phase  1  Class  8 
sleeper  cabs).  For  Phase  1 ,  enter  a  GEM 
input  value  of  5.0  g/ton-mile,or  an 
adjusted  value  as  specified  in  40  CFR 
1037.660. 

(5)  For  Phase  2  vehicles,  the  GEM 
inputs  described  in  paragraphs  (b)(4)(i) 
through  (v)  of  this  section  continue  to 
apply.  Note  that  the  provisions  related 
to  vehicle  speed  limiters  and  automatic 
engine  shutdown  systems  are  available 
for  vocational  vehicles  in  Phase  2.  The 
additional  GEM  inputs  that  apply  for 
vocational  vehicles  and  other  tractor 
regulatory  subcategories  for 
demonstrating  compliance  with  Phase  2 
standards  are  as  follows: 

(i)  Engine  characteristics.  Enter 
information  from  the  engine 
manufacturer  to  describe  the  installed 
engine  and  its  operating  parameters  as 
described  in  40  CFR  1036.510  and 
1037.520(f). 

(ii)  Vehicle  information.  Enter 
information  in  accordance  with  40  CFR 
1037.520(g)  for  the  vehicle  and  its 
operating  parameters  including: 

(A)  Transmission  make,  model  and 
type; 

(B)  Drive  axle  configuration; 

(C)  Drive  axle  ratio,  ka; 

(D) GEM  inputs  associated  with 
powertrain  testing  include  powertrain 
family,  transmission  calibration 
identifier,  test  data  from  40  CFR 
1037.550,  and  the  powertrain  test 
configuration  (dynamometer  connected 
to  transmission  output  or  wheel  hub). 

(iii)  Idle  -  reductiontechnologies. 
Identify  whether  the  manufacturer’s 
vehicle  has  qualifying  idle- reduction 
technologies,  subject  to  the  qualifying 
criteria  in  40  and  1037.660  and  enter 
values  for  stop  start  and  neutral  idle 
technologies  as  specified  in  40  CFR 
1037.520(h). 

(iv)  Axle  and  transmission  efficiency. 
Manufacturers  may  use  axle  efficiency 
maps  as  described  in  40  CFR  1037.560 
and  transmission  efficiency  maps  as 
described  in  40  CFR  1037.565  to  replace 
the  default  values  in  GEM. 

(v)  Additional  reduction  technologies. 
Enter  input  values  in  GEM  as  follows  to 
characterize  the  percentage  C02 
emission  reduction  corresponding  to 
certain  technologies  and  vehicle 
configurations,  or  enter  0  as  specified  in 
40  CFR  1037.520(j): 

(A)  Intelligent  controls 

(B)  Accessory  load 


(C)  Tire- pressu  resystems 

(D)  Extended  -  idlereduction 

(E)  Additional  GEM  inputs  may  apply 
as  follows: 

(1)  Enter  1.7  and  0.9,  respectively,  for 
school  buses  and  coach  buses  that  have 
at  least  seven  available  forward  gears. 

(2)  If  the  agencies  approve  an  off-cycle 
technology  under  §535. 7(f)  and  40  CFR 
1037.610  in  the  form  of  an  improvement 
factor,  enter  the  improvement  factor 
expressed  as  a  percentage  reduction  in 
C02  emissions.  (Note:  In  the  case  of 
approved  off- cycletech nolog ies  whose 
benefit  is  quantified  as  a  g/ton-mile 
credit,  apply  the  credit  to  the  GEM 
result,  not  as  a  GEM  input  value.) 

(vi)  Vehicles  with  hybrid  power  take¬ 
off  (PTO).  For  vocational  vehicles, 
determine  the  delta  PTO  emission  result 
of  the  manufacturer’s  engine  and  hybrid 
power  take-offsystem  as  described  in  40 
CFR  1037.540. 

(vii)  Aerodynamic  improvements  for 
vocational  vehicles.  For  vocational 
vehicles  certified  using  the  Regional 
duty  cycle,  enter  DCdA  values  to  account 
for  using  rear  fairings  and  a  reduced 
minimum  frontal  area  as  specified  in  40 
CFR  1037.520(m)  and  1037.527. 

(viii)  Alternate  fuels.  For  fuels  other 
than  those  identified  in  GEM,  perform 
the  simulation  by  identifying  the 
vehicle  as  being  diesel -fueled if  the 
engine  is  subject  to  the  compression  - 
ignition  standard,  or  as  being  gasoline- 
fueled  if  the  engine  is  subject  to  the 
spark- ignitionstandards.  Correct  the 
engine  or  powertrain  fuel  map  for  mass- 
specific  net  energy  content  as  described 
in  40  CFR  1036.535(b). 

(ix)  Custom  chassis  vehicles.  A 
simplified  versions  of  GEM  applies  for 
custom  chassis  vehicle  subject 
§535.5(b)(6)  in  accordance  with  40  CFR 
1037.520(a)(2)(ii). 

(6)  In  unusual  circumstances, 
manufacturers  may  ask  EPA  to  use 
weighted  average  results  of  multiple 
GEM  runs  to  represent  special 
technologies  for  which  no  single  GEM 
run  can  accurately  reflect. 

(7)  From  the  GEM  results,  select  the 
C02  family  emissions  level  (FEL)  and 
equivalent  fuel  consumption  values  for 
vocational  vehicle  and  tractor  families 
in  each  regulatory  subcategory  for  each 
model  year.  Equivalent  fuel 
consumption  FELs  are  derived  in  GEM 
and  expressed  to  the  nearest  0.0001 
gallons  per  1000  ton-mile.For  families 
containing  multiple  subfamilies, 
identify  the  FELs  for  each  subfamily. 
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(c)  [Reserved] 

(d)  Heavy -dutyengines.  This  section 
describes  the  method  for  determining 
equivalent  fuel  consumption  family 
certification  level  (FCL)  values  for 
engine  families  of  heavy -dutytruck 
tractors  and  vocational  vehicles.  The 
NHTSA  heavy-dutyengine  fuel 
consumption  FCLs  are  determined  from 
the  EPA  FCLs  tested  in  accordance  with 
40  CFR  1036,  subpart  F.  Each  engine 
family  must  use  the  same  primary 
intended  service  class  as  designated  for 
EPA  in  accordance  with  40  CFR 
1036.140. 

(1 )  Manufacturers  must  select 
emission -dataengines  representing  the 
tested  configuration  of  each  engine 
family  specified  in  40  CFR  part  86  and 
40  CFR  1036.235  for  engines  in  heavy- 
duty  truck  tractors  and  vocational 
vehicles  that  make  up  each  of  the 
manufacture’s  regulatory  subcategories. 

(2)  Standards  in  §535.5(d)  apply  to 
the  C02  emissions  rates  for  each 
emissions- dataengine  in  an  engine 
family  subject  to  the  procedures  and 
equipment  specified  in  40  CFR  part 
1036,  subpart  F.  Determine  equivalent 
fuel  consumptions  rates  using  C02 
emissions  rates  in  grams  per  hp-hr 
measured  to  at  least  one  more  decimal 
place  than  that  of  the  applicable  EPA 
standard  in  40  CFR  1036.108. 

(i)  Use  the  C02  emissions  test  results 
for  engines  running  on  each  fuel  type 
for  conventional,  dedicated,  multi  - 
fueled  (dual -fuel, and  flexible- fuel) 
engines  as  specified  in  40  CFR  part 
1036,  subpart  F. 

(ii)  Use  the  C02  emissions  result  for 
multi  -fueledengines  using  the  same 
weighted  fuel  mixture  emission  results 
as  specified  in  40  CFR  1036.235  and  40 
CFR  part  1036,  subpart  F. 

(iii)  Use  the  C02  emissions  test  results 
for  hybrid  engines  as  described  in  40 
CFR  1036.525. 

(iv)  All  electric  vehicles  are  deemed 
to  have  zero  emissions  of  C02  and  zero 
fuel  consumption.  No  emission  or  fuel 
consumption  testing  is  required  for  such 
electric  vehicles. 

(3)  Use  the  C02  emissions  test  results 
for  tractor  engine  families  in  accordance 
with  40  CFR  1036.501  and  for 
vocational  vehicle  engine  families  in 
accordance  with  40  CFR  part  86,  subpart 
N,  for  each  heavy-dutyengine 
regulatory  subcategory  for  each  model 
year. 

(i)  If  a  manufacturer  certifies  an 
engine  family  for  use  both  as  a 
vocational  engine  and  as  a  tractor 
engine,  the  manufacturer  must  split  the 
family  into  two  separate  subfamilies  in 
accordance  with  40  CFR  1036.230.  The 
manufacturer  may  assign  the  numbers 
and  configurations  of  engines  within  the 


respective  subfamilies  at  any  time  prior 
to  the  submission  of  theend-of-year 
report  required  by  40  CFR  1036.730  and 
§535.8.  The  manufacturer  must  track 
into  which  type  of  vehicle  each  engine 
is  installed,  although  EPA  may  allow 
the  manufacturer  to  use  statistical 
methods  to  determine  this  for  a  fraction 
of  its  engines. 

(ii)  The  following  engines  are 
excluded  from  the  engine  families  used 
to  determine  fuel  consumption  FCL 
values  and  the  benefit  for  these  engines 
is  determined  as  an  advanced 
technology  credit  under  the  ABT 
provisions  provided  in  §535. 7(e);  these 
provisions  apply  only  for  the  Phase  1 
program: 

(A)  Engines  certified  as  hybrid 
engines  or  power  packs. 

(B)  Engines  certified  as  hybrid  engines 
designed  with  PTO  capability  and  that 
are  sold  with  the  engine  coupled  to  a 
transmission. 

(C)  Engines  with  Rankine  cycle  waste 
heat  recovery. 

(4)  Manufacturers  generating  C02 
emissions  rates  to  demonstrate 
compliance  to  EPA  vehicle  standards  for 
model  years  2021  and  later,  using 
engine  fuel  maps  determined  in 
accordance  with  40  CFR  1036.535  and 
1036.540  or  engine  powertrain  results  in 
accordance  with  40  CFR  1036.630  and 
40  CFR  1037.550  for  each  engine 
configuration,  must  use  the  same 
compliance  pathway  and  model  years 
for  certifying  under  the  NHTSA 
program.  Manufacturers  may  omit 
providing  equivalent  fuel  consumption 
FCLs  under  this  section  if  all  of  its 
engines  will  be  installed  in  vehicles  that 
are  certified  based  on  powertrain  testing 
as  described  in  40  CFR  1037.550. 

(5)  Calculate  equivalent  fuel 
consumption  values  from  the  emissions 
C02  FCLs  levels  for  certified  engines,  in 
gallons  per  100  hp-hrand  round  each 
fuel  consumption  value  to  the  nearest 
0.0001  gallon  per  100  hp-hr. 

(i)  Calculate  equivalent  fuel 
consumption  FCL  values  for 
compression -ignitionengines  and 
alternative  fuel  compression  -  ignition 
engines.  C02  FCL  value  (grams  per  hp- 
hr)/10,180  grams  per  gallon  of  diesel 
fuel)  x  (102)  =  Fuel  consumption  FCL 
value  (gallons  per  100  hp-hr). 

(ii)  Calculate  equivalent  fuel 
consumption  FCL  values  for  spark - 
ignition  engines  and  alternative  fuel 
spark- ignitionengines.  C02  FCL  value 
(grams  per  hp-hr)/8,877grams  per 
gallon  of  gasoline  fuel)  x  (io2)  =  Fuel 
consumption  FCL  value  (gallons  per  100 
hp-hr). 

(iii)  Manufacturers  may  carryover  fuel 
consumption  data  from  a  previous 
model  year  if  allowed  to  carry  over 


emissions  data  for  EPA  in  accordance 
with  40  CFR  1036.235. 

(iv)  If  a  manufacturer  uses  an  alternate 
test  procedure  under  40  CFR  1065.10 
and  subsequently  the  data  is  rejected  by 
EPA,  NHTSA  will  also  reject  the  data. 

(e)  Heavy -dutytra Hers.  This  section 
describes  the  method  for  determining 
the  fuel  consumption  performance  rates 
for  trailers.  The  NHTSA  heavy-duty 
trailers  fuel  consumption  performance 
rates  correspond  to  the  same 
requirements  for  EPA  as  specified  in  40 
CFR  part  1037,  subpart  F. 

(1)  Select  trailer  family  configurations 
that  make  up  each  of  the  manufacturer’s 
regulatory  subcategories  of  heavy-duty 
trailers  in  40  CFR  1037.230  and  §535.4. 

(2)  Obtain  preliminary  approvals  for 
trailer  aerodynamic  devices  from  EPA  in 
accordance  with  40  CFR  1037.150. 

(3)  For  manufacturers  voluntarily 
complying  in  model  years  2018  through 
2020,  and  for  trailerscomplying  with 
mandatory  standards  in  model  years 
2021  and  later,  determine  the  C02 
emissions  and  fuel  consumption  results 
for  partial -and  full -aerotrailers  using 
the  equations  and  technologies  specified 
in  40  CFR  part  1037,  subpart  F.  Use 
testing  to  determine  input  values  in 
accordance  with  40  CFR  1037.515. 

(4)  From  the  equation  results,  use  the 
C02  family  emissions  level  (FEL)  to 
calculate  equivalent  fuel  consumption 
FELs  are  expressed  to  the  nearest  0.0001 
gallons  per  1000  ton -mile. 

(i)  For  families  containing  multiple 
subfamilies,  identify  the  FELs  for  each 
subfamily. 

(ii)  Calculate  equivalent  fuel 
consumption  FEL  values  for  trailer 
families.  C02  FEL  value  (grams  per  1000 
ton-miie)/10,180grams  per  1000  ton- 
mile  of  diesel  fuel)  x  (io3)  =  Fuel 
consumption  FEL  value.  The  equivalent 
fuel  consumption  FELs  are  expressed  to 
the  nearest  0.0001  gallons  per  1000  ton- 
mile. 

§535.7  Averaging,  banking,  and  trading 
(ABT)  credit  program. 

(a)  General  provisions.  After  the  end 
of  each  model  year,  manufacturers  must 
comply  with  the  fuel  consumption 
standards  in  §535.5  for  averaging, 
banking  and  trading  credits.  Trailer 
manufacturers  are  excluded  from  this 
section  except  for  those  producing  full  - 
aero  box  trailers,  which  may  comply 
with  special  provisions  in  paragraph  (e) 
of  this  section.  Manufacturers  comply 
with  standards  if  the  sum  of  averaged, 
banked  and  traded  credits  generate  a 
“zero”  credit  balance  or  a  credit  surplus 
within  an  averaging  set  of  vehicles  or 
engines.  Manufacturers  fail  to  comply 
with  standards  if  the  sum  of  the  credit 
flexibilities  generate  a  credit  deficit  (or 
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shortfall)  in  an  averaging  set  Credit 
shortfalls  must  be  offset  by  banked  or 
traded  credits  within  three  model  years 
after  the  shortfall  is  incurred.  These 
processes  are  hereafter  referenced  as  the 
NHTSA  ABT  credit  program.  The 
following  provisions  apply  to  all  fuel 
consumption  credits. 

(1 )  Credits  (or  fuel  consumption 
credits  (FCCs)).  Credits  in  this  part  mean 
a  calculated  weighted  value 
representing  the  difference  between  the 
fuel  consumption  performance  and  the 
standard  of  a  vehicle  or  engine  family  or 
fleet  within  a  particular  averaging  set. 
Positive  credits  represent  cases  where  a 
vehicle  or  engine  family  or  fleets 
perform  better  than  the  applicable 
standard  (the  fuel  consumption 
performance  is  less  than  the  standard) 
whereas  negative  credits  represent 
underperforming  cases.  The  value  of  a 
credit  is  calculated  according  to 
paragraphs  (b)  through  (e)  of  this 
section.  FCCs  are  only  considered 
earned  or  useable  for  averaging,  banking 
or  trading  after  EPA  and  NHTSA  have 
verified  the  information  in  a 
manufacturer’s  final  reports  required  in 
§535.8.  Types  of  FCCs  include  the 
following: 

( i )  Con  ven  tion  a  I  cred its.  Cred  i  ts 
generated  by  vehicle  or  engine  families 
or  fleets  containing  conventional 
vehicles  (i.e.,  gasoline,  diesel  and 
alternative  fueled  vehicles). 

(ii)  Early  credits.  Credits  generated  by 
vehicle  or  engine  families  or  fleets 
produced  for  model  year  2013.  Early 
credits  are  multiplied  by  an  incentive 
factor  of  1.5  times. 

(iii)  Advanced  technology  credits. 
Credits  generated  by  vehicle  or  engine 
families  or  subconfigurations  containing 
vehicles  with  advanced  technologies 
(i.e.,  hybrids  with  regenerative  braking, 
vehicles  equipped  with  Rankine-cycle 
engines,  electric  and  fuel  cell  vehicles) 
and  incentivized  under  this  ABT  credit 
program  in  paragraph  (f)(1 )  of  this 
section  and  by  EPA  under  40  CFR 
86.1819-14(d)(7),  1036.615,  and 
1037.615. 

(iv)  Innovative  and  off- cycle 
technology  credits.  Credits  can  be 
generated  by  vehicle  or  engine  families 
or  subconfigurations  having  fuel 
consumption  reductions  resulting  from 
technologies  not  reflected  in  the  GEM 
simulation  tool  or  in  the  FTP  chassis 
dynamometer  and  that  were  not  in 
common  use  with  heavy -dutyvehicles 
or  engines  before  model  year  2010  that 
are  not  reflected  in  the  specified  test 
procedure.  Manufacturers  should  prove 
that  these  technologies  were  not  in 
common  use  in  heavy -dutyvehicles  or 
engines  before  model  year  2010  by 
demonstrating  factors  such  as  the 


penetration  rates  of  the  technology  in 
the  market.  NHTSA  will  not  approve 
any  request  if  it  determines  that  these 
technologies  do  not  qualify.  The 
approach  for  determining  innovative 
and  off-cycletechnology  credits  under 
this  fuel  consumption  program  is 
described  in  paragraph  (f)(2)  of  this 
section  and  by  EPA  under  40  CFR 
86.1819-14(d)(13),  1036.610,  and 
1037.610. 

(2)  Averaging.  Averaging  is  the 
summing  of  a  manufacturer’s  positive 
and  negative  FCCs  for  engines  or  vehicle 
families  or  fleets  within  an  averaging 
set.  The  principle  averaging  sets  are 
defined  in  §535.4. 

(i)  A  credit  surplus  occurs  when  the 
net  sum  of  the  manufacturer’s  generated 
credits  for  engines  or  vehicle  families  or 
fleets  within  an  averaging  set  is  positive 
(a  zero  credit  balance  is  when  the  sum 
equals  zero). 

(ii)  A  credit  deficit  occurs  when  the 
net  sum  of  the  manufacturer’s  generated 
credits  for  engines  or  vehicle  families  or 
fleets  within  an  averaging  set  is 
negative. 

(iii)  Positive  credits,  other  than 
advanced  technology  credits,  generated 
and  calculated  within  an  averaging  set 
may  only  be  used  to  offset  negative 
credits  within  the  same  averaging  set. 

(iv)  Manufacturers  may  certify  one  or 
more  vehicle  families  (or  subfamilies)  to 
an  FEL  above  the  applicable  fuel 
consumption  standard,  subject  to  any 
applicable  FEL  caps  and  other 
provisions  allowed  by  EPA  in  40  CFR 
parts  1036  and  1037,  if  the  manufacturer 
shows  in  its  application  for  certification 
to  EPA  that  its  projected  balance  of  all 
FCC  transactions  in  that  model  year  is 
greater  than  or  equal  to  zero  or  that  a 
negative  balance  is  allowed  by  EPA 
under  40  CFR  1036.745  and  1037.745. 

(v)  If  a  manufacturer  certifies  a 
vehicle  family  to  an  FEL  that  exceeds 
the  otherwise  applicable  standard,  it 
must  obtain  enough  FCC  to  offset  the 
vehicle  family’s  deficit  by  the  due  date 
of  its  final  report  required  in  §535.8. 

The  emission  credits  used  to  address  the 
deficit  may  come  from  other  vehicle 
families  that  generate  FCCs  in  the  same 
model  year  (or  from  the  next  three 
subsequent  model  years),  from  banked 
FCCs  from  previous  model  years,  or 
from  FCCs  generated  in  the  same  or 
previous  model  years  that  it  obtained 
through  trading.  Note  that  the  option  for 
using  banked  or  traded  credits  does  not 
apply  for  trailers. 

(vi)  Manufacturers  may  certify  a 
vehicle  or  engine  family  using  an  FEL 
(as  described  in  §535.6)  below  the  fuel 
consumption  standard  (as  described  in 
§535.5)  and  choose  not  to  generate 
conventional  fuel  consumption  credits 


for  that  family.  Manufacturers  do  not 
need  to  calculate  fuel  consumption 
credits  for  those  families  and  do  not 
need  to  submit  or  keep  the  associated 
records  described  in  §535.8  for  these 
families.  Manufacturers  participating  in 
NHTSA’s  FCC  program  must  provide 
reports  as  specified  in  §535.8. 

(3)  Banking.  Banking  is  the  retention 
of  surplus  FCC  in  an  averaging  set  by 
the  manufacturer  for  use  in  future 
model  years  for  the  purpose  of  averaging 
or  trading. 

(i)  Surplus  credits  may  be  banked  by 
the  manufacturer  for  use  in  future 
model  years,  or  traded,  given  the 
restriction  that  the  credits  have  an 
expiration  date  of  five  model  years  after 
the  year  in  which  the  credits  are 
generated.  For  example,  banked  credits 
earned  in  model  year  2014  may  be 
utilized  through  model  year  2019. 
Surplus  credits  will  become  banked 
credits  unless  a  manufacturer  contacts 
NHTSA  to  expire  its  credits. 

(ii)  Surplus  credits  become  earned  or 
usable  banked  FCCs  when  the 
manufacturer’s  final  report  is  approved 
by  both  agencies.  However,  the  agencies 
may  revoke  these  FCCs  at  any  time  if 
they  are  unable  to  verify  them  after 
reviewing  the  manufacturer’s  reports  or 
auditing  its  records. 

(iii)  Banked  FCC  retain  the 
designation  from  the  averaging  set  and 
model  year  in  which  they  were 
generated. 

(iv)  Banked  credits  retain  the 
designation  of  the  averaging  set  in 
which  they  were  generated. 

(v)  Trailer  manufacturers  generating 
credits  in  paragraph  (e)  of  this  section 
may  not  bank  credits  except  to  resolve 
credit  deficits  in  the  same  model  year  or 
from  up  to  three  prior  model  years. 

(4)  Trading.  Trading  is  a  transaction 
that  transfers  banked  FCCs  between 
manufacturers  or  other  entities  in  the 
same  averaging  set.  A  manufacturer  may 
use  traded  FCCs  for  averaging,  banking, 
or  further  trading  transactions. 

(i)  Manufacturers  may  only  trade 
banked  credits  to  other  manufacturers  to 
use  for  compliance  with  fuel 
consumption  standards.  Traded  FCCs, 
other  than  advanced  technology  credits, 
may  be  used  only  within  the  averaging 
set  in  which  they  were  generated. 
Manufacturers  may  only  trade  credits  to 
other  entities  for  the  purpose  of  expiring 
credits. 

(ii)  Advanced  technology  credits  can 
be  traded  across  different  averaging  sets. 

(iii)  The  agencies  may  revoke  traded 
FCCs  at  any  time  if  they  are  unable  to 
verify  them  after  reviewing  the 
manufacturer’s  reports  or  auditing  its 
records. 
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(iv)  if  a  negative  FCC  balance  results 
from  a  transaction,  both  the  buyer  and 
seller  are  liable,  except  in  cases  the 
agencies  deem  to  involve  fraud.  See 
§535.9  for  cases  involving  fraud.  EPA 
also  may  void  the  certificates  of  all 
vehicle  families  participating  in  a  trade 
that  results  in  a  manufacturer  having  a 
negative  balance  of  emission  credits. 

See  40  CFR  1037.745. 

(v)  Trailer  manufacturers  generating 
credits  in  paragraph  (e)  of  this  section 
starting  in  model  year  2027  may  not 
bank  or  trade  credits.  These 
manufacturers  may  only  use  credits  for 
the  purpose  of  averaging. 

(vi)  Manufacturers  with  deficits  or 
projecting  deficits  before  or  during  a 
production  model  year  may  not  trade 
credits  until  its  available  credits  exceed 
the  deficit.  Manufacturers  with  a  deficit 
may  not  trade  credits  if  the  deadline  to 
offset  that  credit  deficit  has  passed. 

(5)  Credit  deficit  (or  credit  shortfall ). 

A  credit  shortfall  or  deficit  occurs  when 
the  sum  of  the  manufacturer’s  generated 
credits  for  engines  or  vehicle  families  or 
fleets  within  an  averaging  set  is 
negative.  Credit  shortfalls  must  be  offset 
by  an  available  credit  surplus  within 
three  model  years  after  the  shortfall  was 
incurred.  If  the  shortfall  cannot  be 
offset,  the  manufacturer  is  liable  for 
civil  penalties  as  discussed  in  §535.9. 

(6)  FCC  credit  plan,  (i)  Each  model 
year  manufacturers  submit  credit  plan 
in  their  certificates  of  conformity  as 
required  in  40  CFR  1036.725(b)(2)  and 
40  CFR  1037.725(b)(2).  The  plan  is 
required  to  contain  equivalent  fuel 
consumption  information  in  accordance 
§535.8(c).  The  plan  must  include: 

(A)  Detailed  calculations  of  projected 
emission  and  fuel  consumption  credits 
(positive  or  negative)  based  on  projected 
U.S.-directedproduction  volumes.  The 
agencies  may  require  a  manufacturer  to 
include  similar  calculations  from  its 
other  engine  or  vehicle  families  to 
project  its  net  credit  balances  for  the 
model  year.  If  a  manufacturer  projects 
negative  emission  and/or  fuel 
consumption  credits  for  a  family,  it 
must  state  the  source  of  positive 
emission  and/or  fuel  consumption 
credits  it  expects  to  use  to  offset  the 
negative  credits  demonstrating  how  it 
plans  to  resolve  any  credit  deficits  that 
might  occur  for  a  model  year  within  a 
period  of  up  to  three  model  years  after 
that  deficit  has  occurred. 

(B)  Actual  emissions  and  fuel 
consumption  credit  balances,  credit 
transactions,  and  credit  trades. 

(ii)  Manufacturers  are  required  to 
provide  updated  credit  plans  after 
receiving  their  final  verified  reports 
from  EPA  and  NHTSA  after  the  end  of 
each  model  year. 


(iii)  The  agencies  may  determine  that 
a  manufacturer’s  plan  is  unreasonable  or 
unrealistic  based  on  a  consideration  of 
past  and  projected  use  of  specific 
technologies,  the  historical  sales  mix  of 
its  vehicle  models,  subsequent  failure  to 
follow  any  submitted  plans,  and  limited 
expected  access  to  traded  credits. 

(iv)  The  agencies  may  also  consider 
the  plan  unreasonable  if  the 
manufacturer’s  credit  deficit  increases 
from  one  model  year  to  the  next.  The 
agencies  may  require  that  the 
manufacturers  must  send  interim 
reports  describing  its  progress  toward 
resolving  its  credit  deficit  over  the 
course  of  a  model  year. 

(v)  If  NHTSA  determines  that  a 
manufacturers  plan  is  unreasonable  or 
unrealistic,  the  manufacturer  is  deemed 
as  not  comply  with  fuel  consumption 
standardsasspecified  in  §535.1 0(c)  and 
the  manufacturer  may  be  liable  for  civil 
penalties. 

(7)  Revoked  credits.  NHTSA  may 
revoke  fuel  consumption  credits  if 
unable  to  verify  any  information  after 
auditing  reports  or  records  or 
conducting  confirmatory  testing.  In  the 
cases  where  EPA  revokes  emissions  C02 
credits,  NHTSA  will  revoke  the 
equivalent  amount  of  fuel  consumption 
credits. 

(8)  Transition  to  Phase  2  standards. 
The  following  provisions  allow  for 
enhanced  use  of  fuel  consumption 
credits  from  Phase  1  tractors  and 
vocational  vehicles  for  meeting  the 
Phase  2  standards: 

(i)  Fuel  consumption  credits  a 
manufacturer  generates  for  light  and 
medium  heavy -duty vocational  vehicles 
in  model  years  2018  through  2021  may 
be  used  through  model  year  2027, 
instead  of  being  limited  to  a  five-year 
credit  life  as  specified  in  this  part. 

(ii)  The  manufacturer  may  use  the  off- 
cycle  provisions  of  paragraph  (f)  of  this 
section  to  apply  technologies  to  Phase  1 
vehicles  as  follows: 

(A)  A  manufacturer  may  apply  an 
improvement  factor  of  0.988  for  tractors 
and  vocational  vehicles  with  automatic 
tire  inflation  systems  on  all  axles. 

(B)  For  vocational  vehicles  with 
automatic  engine  shutdown  systems 
that  conform  with  40  CFR  1037.660,  a 
manufacturer  may  apply  an 
improvement  factor  of  0.95. 

(C)  For  vocational  vehicles  with  stop- 
start  systems  that  conform  with  40  CFR 
1037.660,  a  manufacturer  may  apply  an 
improvement  factor  of  0.92. 

(D)  For  vocational  vehicles  with 
neutral  -  idlesystems  conforming  with  40 
CFR  1037.660,  manufacturers  may  apply 
an  improvement  factor  of  0.98. 
Manufacturers  may  adjust  this 
improvement  factor  if  we  approve  a 


partial  reduction  under  40  CFR 
1037.660(a)(2);  for  example,  if  the 
manufacturer’s  design  reduces  fuel 
consumption  by  half  as  much  as  shifting 
to  neutral,  it  may  apply  an  improvement 
factor  of  0.99. 

(9)  Credits  for  small  business 
manufacturers.  Small  manufacturers 
may  generate  fuel  consumption  credits 
for  natural  gas- fueled  vocational 
vehicles  as  follows: 

(i)  Small  manufacturers  may  certify 
their  vehicles  instead  of  relying  on  the 
exemption  of  §535.3. 

(ii)  Use  Phase  1  GEM  to  determine  a 
fuel  consumption  level  for  vehicle,  then 
multiply  this  value  by  the  engine’s  FCL 
for  fuel  consumption  and  divide  by  the 
engine’s  applicable  fuel  consumption 
standard. 

(iii)  Use  the  value  determined  in 
paragraph  (ii)  in  the  credit  equation 
specified  in  part  (c)  of  this  section  in 
place  of  the  term  (Std  ¥  FEL). 

(iv)  The  following  provisions  apply 
uniquely  to  small  businesses  under  the 
custom  -chassisstandards  of 

§535. 5(b)(6): 

(A)  Manufacturers  may  use  fuel 
consumption  credits  generated  under 
paragraph  (c)  of  this  section,  including 
banked  or  traded  credits  from  any 
averaging  set.  Such  credits  remain 
subject  to  other  limitations  that  apply 
under  this  part. 

(B)  Manufacturers  may  produce  up  to 
200  drayage  tractors  in  a  given  model 
year  to  the  standards  described  in 
§535.5(b)(6)  for  “other  buses”.  Treat 
these  drayage  tractors  as  being  in  their 
own  averaging  set. 

(10)  Certifying  non  -gasoiineengines. 

A  manufacturer  producing  non -gasoline 
engines  complying  with  model  year 
2021  or  later  medium  heavy -dutyspark- 
ignition  standards  may  not  generate  fuel 
consumption  credits.  Only 
manufacturers  producing  gasoline 
engines  certifying  to  spark -ignition 
standards  can  generate  fuel 
consumption  credits  under  paragraph 
(d)  of  this  part. 

(b)  ABT  provisions  for  heavy-duty 
pickup  trucks  and  vans.  (1 )  Calculate 
fuel  consumption  credits  in  a  model 
year  for  one  fleet  of  conventional  heavy- 
duty  pickup  trucks  and  vans  and  if 
designated  by  the  manufacturer  another 
consisting  of  advance  technology 
vehicles  for  the  averaging  set  as  defined 
in  §535.4.  Calculate  credits  for  each 
fleet  separately  using  the  following 
equation: 

Total  MY  Fleet  FCC  (gallons)  = 

(Std  ¥  Act)  x  (Volume)  x(UL)x 
(102) 

Where: 

Std  =  Fleet  average  fuel  consumption 
standard  (gal/100  mile). 
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Act  =  Fleet  average  actual  fuel  consumption 
value  (gal/100  mile). 

Volume  =  the  total  U.S.-directedproduction 
of  vehicles  in  the  regulatory  subcategory. 
UL  =  the  useful  life  for  the  regulatory 
subcategory.  The  useful  life  value  for 
heavy- pickuptrucks  and  vans 
manufactured  for  model  years  2013 
through  2020  is  equal  to  the  120,000 
miles.  The  useful  life  for  model  years 
2021  and  later  is  equal  to  150,000  miles. 

(2)  Adjust  the  fuel  consumption 
performance  of  subconfigurations  with 
advanced  technology  for  determining 
the  fleet  average  actual  fuel 
consumption  value  as  specified  in 
paragraph  (f)(1 )  of  this  section  and  40 
CFR  86. 181 9-1 4(d)(7).  Advanced 
technology  vehicles  can  be  separated  in 
a  different  fleet  for  the  purpose  of 
applying  credit  incentives  as  described 
in  paragraph  (f)(1 )  of  this  section. 

(3)  Adjust  the  fuel  consumption 
performance  for  subconfigurations  with 
innovative  technology.  A  manufacturer 
is  eligible  to  increase  the  fuel 
consumption  performance  of  heavy- 
duty  pickup  trucks  and  vans  in 
accordance  with  procedures  established 
by  EPA  set  forth  in  40  CFR  part  600.  The 
eligibility  of  a  manufacturer  to  increase 
its  fuel  consumption  performance 
through  use  of  an  off-cycletechnology 
requires  an  application  request  made  to 
EPA  and  NHTSA  in  accordance  with  40 
CFR  86.1869-12  and  an  approval 
granted  by  the  agencies.  For  off-cycle 
technologies  that  are  covered  under  40 
CFR 86. 1869-1 2,  NHTSA  will 
collaborate  with  EPA  regarding 
NHTSA’s  evaluation  of  the  specific  off- 
cycle  technology  to  ensure  its  impact  on 
fuel  consumption  and  the  suitability  of 
using  the  off-cycletechnology  to  adjust 
fuel  consumption  performance.  NHTSA 
will  provide  its  views  on  the  suitability 
of  the  technology  for  that  purpose  to 
EPA.  NHTSA  will  apply  the  criteria  in 
section  (f)  of  this  section  in  granting  or 
denying  off-cyclerequests. 

(4)  Fuel  consumption  credits  may  be 
generated  for  vehicles  certified  in  model 
year  2013  to  the  model  year  2014 
standards  in  §535. 5(a).  If  a 
manufacturer  chooses  to  generate  C02 
emission  credits  under  EPA’s  provisions 
in  40  CFR  part  86,  it  may  also 
voluntarily  generate  early  credits  under 
the  NHTSA  fuel  consumption  program. 
To  do  so,  a  manufacturer  must  certify  its 
entire  U.S.-directedproduction  volume 
of  vehicles  in  its  fleet.  The  same 
production  volume  restrictions 
specified  in  40  CFR  1037.150(a)(2) 
relating  to  when  test  groups  are  certified 
apply  to  the  NHTSA  early  credit 
provisions.  Credits  are  calculated  as 
specified  in  paragraph  (b)(3)  of  this 
section  relative  to  the  fleet  standard  that 


would  apply  for  model  year  2014  using 
the  model  year  2013  production 
volumes.  Surplus  credits  generated 
under  this  paragraph  (b)(4)  are  available 
for  banking  or  trading.  Credit  deficits  for 
an  averaging  set  prior  to  model  year 
2014  do  not  carry  over  to  model  year 
2014.  These  credits  may  be  used  to 
show  compliance  with  the  standards  of 
this  part  for  2014  and  later  model  years. 
Once  a  manufacturer  opts  into  the 
NHTSA  program  they  must  stay  in  the 
program  for  all  of  the  optional  model 
years  and  remain  standardized  with  the 
same  implementation  approach  being 
followed  to  meet  the  EPA  C02  emission 
program. 

(5)  Calculate  the  averaging  set  credit 
value  by  summing  together  the  fleet 
credits  for  conventional  and  advanced 
technology  vehicles  including  any 
adjustments  for  innovative  technologies. 
Manufacturers  may  sum  conventional 
and  innovative  technology  credits 
before  adding  any  advanced  technology 
credits  in  each  averaging  set. 

(6)  For  credits  that  manufacturers 
calculate  based  on  a  useful  life  of 
120,000  miles,  multiply  any  banked 
credits  carried  forward  for  use  in  model 
year  2021  and  later  by  1.25.  For  credit 
deficits  that  a  manufacturer  calculates 
based  on  a  useful  life  of  120,000  miles 
and  that  it  offsets  with  credits  originally 
earned  in  model  year  2021  and  later,  it 
multiplies  the  credit  deficit  by  1.25. 

(c )  ABT provisions  for  vocational 
vehicles  and  tractors.  (1 )  Calculate  the 
fuel  consumption  credits  in  a  model 
year  for  each  participating  family  or 
subfamily  consisting  of  conventional 
vehicles  in  each  averaging  set  (as 
defined  in  §535.4)  using  the  equation  in 
this  section.  Each  designated  vehicle 
family  or  subfamily  has  a  “family 
emissions  limit'1  (FEL)  that  is  compared 
to  the  associated  regulatory  subcategory 
standard.  An  FEL  that  falls  below  the 
regulatory  subcategory  standard  creates 
“positive  credits,”  while  fuel 
consumption  level  of  a  family  group 
above  the  standard  creates  a  “negative 
credits.”  The  value  of  credits  generated 
for  each  family  or  subfamily  in  a  model 
year  is  calculated  as  follows  and  must 
be  rounded  to  nearest  whole  number: 

Vehicle  Family  FCC  (gallons)  = 

(Std  ¥  FEL)  x  (Payload)  *  (Volume)  * 
(UL)x(io3) 

Where: 

Std  =  the  standard  for  the  respective  vehicle 
family  regulatory  subcategory  (gal /1 000 
ton-mile). 

FEL  =  family  emissions  limit  for  the  vehicle 
family  (gal/1000  ton-mile). 

Payload  =  the  prescribed  payload  in  tons  for 
each  regulatory  subcategory  as  shown  in 
the  following  table: 


Regulatory  subcategory 

Payload 

(tons) 

Vocational  LHD  Vehicles  . 

2.85 

Vocational  MHD  Vehicles  . 

5.60 

Vocational  HHD  Vehicles  . 

7.5 

MDH  Tractors  . 

12.50 

HHD  Tractors,  other  than 

heavy -haul  Tractors  . 

19.00 

Heavy -haul  Tractors  . 

43.00 

Volume  =  the  number  of  U.S.- directed 
production  volume  of  vehicles  in  the 
corresponding  vehicle  family. 

UL  =  the  useful  life  for  the  regulatory 
subcategory  (miles)  as  shown  in  the 
following  table: 


Regulatory  subcategory 

UL 

(miles) 

LHD  Vehicles  . 

110,000 
(Phase  1). 
150,000 
(Phase  2). 

Vocational  MHD  Vehicles 
and  tractors  at  or  below 
33,000  pounds  GVWR. 

185,000. 

Vocation  HHD  Vehicles  and 
tractors  at  or  above 

33,000  pounds  GVWR. 

435,000. 

(1)  Calculate  the  value  of  credits 
generated  in  a  model  year  for  each 
family  or  subfamily  consisting  of 
vehicles  with  advanced  technology 
vehicles  in  each  averaging  set  using  the 
equation  above  and  the  guidelines 
provided  in  paragraph  (f)(1)  of  this 
section.  Manufacturers  may  generate 
credits  for  advanced  technology 
vehicles  using  incentives  specified  in 
paragraph  (f)(1 )  of  this  section. 

(ii)  Calculate  the  value  of  credits 
generated  in  a  model  year  for  each 
family  or  subfamily  consisting  of 
vehicles  with  off-cycletechnology 
vehicles  in  each  averaging  set  using  the 
equation  above  and  the  guidelines 
provided  in  paragraph  (f)(2)  of  this 
section. 

(2)  Manufacturers  must  sum  all 
negative  and  positive  credits  for  each 
vehicle  family  within  each  applicable 
averaging  set  to  obtain  the  total  credit 
balance  for  the  model  year  before 
rounding.  The  sum  of  fuel 
consumptions  credits  must  be  rounded 
to  the  nearest  gallon.  Calculate  the  total 
credits  generated  in  a  model  year  for 
each  averaging  set  using  the  following 
equation: 

Total  averaging  set  MY  credits  =  S 
Vehicle  family  credits  within  each 
averaging  set 

(3)  Manufacturers  can  sum 
conventional  and  innovative  technology 
credits  before  adding  any  advanced 
technology  credits  in  each  averaging  set. 

(4)  if  a  manufacturer  chooses  to 
generate  C02  emission  credits  under 


EPA-1 9-01 26-A-001 782 


ED  001620  00002750-00785 


EPA-HQ-201 8-002121  Production  Set  #2 


Federal  Register /Voi.  81,  No.  206/Tuesday,  October  25,  2016/Ru!es  and  Regulations  74263 


EPA  provisions  of  40  CFR  1037.150(a), 
it  may  also  voluntarily  generate  early 
credits  under  the  NHTSA  fuel 
consumption  program  as  follows; 

(i)  Fuel  consumption  credits  may  be 
generated  for  vehicles  certified  in  model 
year  2013  to  the  model  year  2014 
standards  in  §535. 5(b)  and  (c).  To  do  so, 
a  manufacturer  must  certify  its  entire 
U.S.-directedproduction  volume  of 
vehicles.  The  same  production  volume 
restrictions  specified  in  40  CFR 
1037.150(a)(1)  relating  to  when  test 
groups  are  certified  apply  to  the  NHTSA 
early  credit  provisions.  Credits  are 
calculated  as  specified  in  paragraph 
(c)(1 1)  of  this  section  relative  to  the 
standards  that  would  apply  for  model 
year  2014.  Surplus  credits  generated 
under  this  paragraph  (c)(4)  may  be 
increased  by  a  factor  of  1 .5  for 
determining  total  available  credits  for 
banking  or  trading.  For  example,  if  a 
manufacturer  has  10  gallons  of  surplus 
credits  for  model  year  2013,  it  may  bank 
15  gallons  of  credits.  Credit  deficits  for 
an  averaging  set  prior  to  model  year 
2014  do  not  carry  over  to  model  year 
2014.  These  credits  may  be  used  to 
show  compliance  with  the  standards  of 
this  part  for  2014  and  later  model  years. 
Once  a  manufacturer  opts  into  the 
NHTSA  program  they  must  stay  in  the 
program  for  all  of  the  optional  model 
years  and  remain  standardized  with  the 
same  implementation  approach  being 
followed  to  meet  the  EPA  C02  emission 
program. 

(ii)  A  tractor  manufacturer  may 
generate  fuel  consumption  credits  for 
the  number  of  additional  SmartWay 
designated  tractors  (relative  to  its  MY 
2012  production),  provided  that  credits 
are  not  generated  for  those  vehicles 
under  paragraph  (c)(4)(i)  of  this  section. 
Calculate  credits  for  each  regulatory 
sub -category  relative  to  the  standard 
that  would  apply  in  model  year  2014 
using  the  equations  in  paragraph  (c)(2) 
of  this  section.  Use  a  production  volume 
equal  to  the  number  of  verified  model 
year  2013  SmartWay  tractors  minus  the 
number  of  verified  model  year  2012 
SmartWay  tractors.  A  manufacturer  may 
bank  credits  equal  to  the  surplus  credits 
generated  under  this  paragraph 
multiplied  by  1.50.  A  manufacturer's 
2012  and  2013  model  years  must  be 
equivalent  in  length.  Once  a 
manufacturer  opts  into  the  NHTSA 
program  they  must  stay  in  the  program 
for  all  of  the  optional  model  years  and 
remain  standardized  with  the  same 
implementation  approach  being 
followed  to  meet  the  EPA  C02  emission 
program. 

(5)  If  a  manufacturer  generates  credits 
from  vehicles  certified  for  advanced 
technology  in  accordance  with 


paragraph  (e)(1 )  of  this  section,  a 
multiplier  of  1 .5  can  be  used,  but  this 
multiplier  cannot  be  used  on  the  same 
credits  for  which  the  early  credit 
multiplier  is  used. 

(6)  For  model  years  2012  and  later, 
manufacturers  may  generate  or  use  fuel 
consumption  credits  for  averaging  to 
demonstrate  compliance  with  the 
alternative  standards  as  described  in 
§535.5(b)(6)  of  this  part.  Manufacturers 
can  specify  a  Family  Emission  Limit 
(FEL)  for  fuel  consumption  for  each 
vehicle  subfamily.  The  FEL  may  not  be 
less  than  the  result  of  emissions  and 
fuel  consumption  modeling  as  described 
in  40  CFR  1037.520  and  §535.6.  These 
FELs  serve  as  the  fuel  consumption 
standards  for  the  vehicle  subfamily 
instead  of  the  standards  specified  in  this 
§535.5(b)(6).  Manufacturers  may  not 
use  averaging  for  motor  homes,  coach 
buses,  emergency  vehicles  or  concrete 
mixers  meeting  standards  under 
§535.5(b)(5). 

(7)  Manufacturers  may  not  use 
averaging  for  vehicles  meeting  standards 
§535.5(b)(6)(iv)  through  (vi),  and 
manufacturers  may  not  use  fuel 
consumption  credits  for  banking  or 
trading  for  any  vehicles  certified  under 
§535.5(b)(6). 

(8)  Manufacturers  certifying  any 
vehicles  under  §535. 5(b)(6)  must 
consider  each  separate  vehicle  type  (or 
group  of  vehicle  types)  as  a  separate 
averaging  set. 

(d)  ABT provisions  for  heavy-duty 
engines.  (1 )  Calculate  the  fuel 
consumption  credits  in  a  model  year  for 
each  participating  family  or  subfamily 
consisting  of  engines  in  each  averaging 
set  (as  defined  in  §535.4)  using  the 
equation  in  this  section.  Each 
designated  engine  family  has  a  “family 
certification  level”  (FCL)  which  is 
compared  to  the  associated  regulatory 
subcategory  standard.  A  FCL  that  falls 
below  the  regulatory  subcategory 
standard  creates  “positive  credits,” 
while  fuel  consumption  level  of  a  family 
group  above  the  standard  creates  a 
“credit  shortfall.”  The  value  of  credits 
generated  in  a  model  year  for  each 
engine  family  or  subfamily  is  calculated 
as  follows  and  must  be  rounded  to 
nearest  whole  number: 

Engine  Family  FCC  (gallons)  = 

(Std  ¥  FCL)  x  (CF)  x  (Volume)  x 
(UL)x(lO2) 

Where: 

Std  =  the  standard  for  the  respective  engine 
regulatory  subcategory  (gal/100  hp-hr). 
FCL  =  family  certification  level  for  the  engine 
family  (gal/100  hp-hr). 

CF  =  a  transient  cycle  conversion  factor  in 
hp-hr/milewhich  is  the  integrated  total 
cycle  horsepower-hourdivided  by  the 
equivalent  mileage  of  the  applicable  test 


cycle.  For  engines  subject  to  spark  - 
ignition  heavy- dutystandards,  the 
equivalent  mileage  is6.3  miles.  For 
engines  subject  to  compression- ignition 
heavy -dutystandards,  the  equivalent 
mileage  is 6.5  miles. 

Volume  =  the  number  of  engines  in  the 
corresponding  engine  family. 

UL  =  the  useful  life  of  the  given  engine 

family  (miles)  as  shown  in  the  following 
table: 


Regulatory  subcategory 

UL 

(miles) 

SI  and  Cl  LHD  Engines  . 

120,000 

(Phase  1). 

150,000 

(Phase  2). 

Cl  MHD  Engines  . 

185,000. 

Cl  HHD  Engines  . 

435,000. 

(1)  Calculate  the  value  of  credits 
generated  in  a  model  year  for  each 
family  or  subfamily  consisting  of 
engines  with  advanced  technology 
vehicles  in  each  averaging  set  using  the 
equation  above  and  the  guidelines 
provided  in  paragraph  (f)(1)  of  this 
section.  Manufacturers  may  generate 
credits  for  advanced  technology 
vehicles  using  incentives  specified  in 
paragraph  (f)(1 )  of  this  section. 

(ii)  Calculate  the  value  of  credits 
generated  in  a  model  year  for  each 
family  or  subfamily  consisting  of 
engines  with  off-cycletechnology 
vehicles  in  each  averaging  set  using  the 
equation  above  and  the  guidelines 
provided  in  paragraph  (f)(2)  of  this 
section. 

(2)  Manufacturersshall  sum  all 
negative  and  positive  credits  for  each 
engine  family  within  the  applicable 
averaging  set  to  obtain  the  total  credit 
balance  for  the  model  year  before 
rounding.  The  sum  of  fuel 
consumptions  credits  should  be 
rounded  to  the  nearest  gallon. 

Calculate  the  total  credits  generated  in 
a  model  year  for  each  averaging  set 
using  the  following  equation: 

Total  averaging  set  MY  credits  =  S 
Engine  family  credits  within  each 
averaging  set 

(3)  The  provisions  of  this  section 
apply  to  manufacturers  utilizing  the 
compression  -  ignitionengine  voluntary 
alternate  standard  provisions  specified 
in  §535. 5(d)(4)  as  follows: 

(i)  Manufacturers  may  not  certify 
engines  to  the  alternate  standards  if  they 
are  part  of  an  averaging  set  in  which 
they  carry  a  balance  of  banked  credits. 
For  purposes  of  this  section, 
manufacturers  are  deemed  to  carry 
credits  in  an  averaging  set  if  they  carry 
credits  from  advance  technology  that  are 
allowed  to  be  used  in  that  averaging  set. 

(ii)  Manufacturers  may  not  bank  fuel 
consumption  credits  for  any  engine 
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family  in  the  same  averaging  set  and 
model  year  in  which  it  certifies  engines 
to  the  alternate  standards.  This  means  a 
manufacturer  may  not  bank  advanced 
technology  credits  in  a  model  year  it 
certifies  any  engines  to  the  alternate 
standards. 

(iii)  Note  that  the  provisions  of 
paragraph  (d)(10)  of  this  section  apply 
with  respect  to  credit  deficits  generated 
while  utilizing  alternate  standards. 

(4)  Where  a  manufacturer  has  chosen 
to  comply  with  the  EPA  alternative 
compression -ignitionengine  phase-  in 
standard  provisions  in  40  CFR 
1036.150(e),  and  has  optionally  decided 
to  follow  the  same  path  under  the 
NHTSA  fuel  consumption  program,  it 
must  certify  all  of  its  model  year  2013 
compression  -  ignitionengines  within  a 
given  averaging  set  to  the  applicable 
alternativestandards  in  §535. 5(d)(5). 
Engines  certified  to  these  standards  are 
not  eligible  for  early  credits  under 
paragraph  (d)(14)  of  this  section.  Credits 
are  calculated  using  the  same  equation 
provided  in  paragraph  (d)(1 1 )  of  this 
section. 

(5)  If  a  manufacturer  chooses  to 
generate  early  C02  emission  credits 
under  EPA  provisions  of  40  CFR 
1036.150,  it  may  also  voluntarily 
generate  early  credits  under  the  NHTSA 
fuel  consumption  program.  Fuel 
consumption  credits  may  be  generated 
for  engines  certified  in  model  year  2013 
(2015  for  spark  -  ignitionengines)  to  the 
standards  in  §535. 5(d).  To  do  so,  a 
manufacturer  must  certify  its  entire 
U.S.-directedproduction  volume  of 
engines  except  as  specified  in  40  CFR 
1036.150(a)(2).  Credits  are  calculated  as 
specified  in  paragraph  (d)(1 1 )  of  this 
section  relative  to  the  standards  that 
would  apply  for  model  year  2014  (2016 
for  spark  -  ignitionengines).  Surplus 
credits  generated  under  this  paragraph 

(d)(3)  may  be  increased  by  a  factor  of  1 .5 
for  determining  total  available  credits 
for  banking  or  trading.  For  example,  if 

a  manufacturer  has  10  gallons  of  surplus 
credits  for  model  year  2013,  it  may  bank 
15  gallons  of  credits.  Credit  deficits  for 
an  averaging  set  prior  to  model  year 
2014  (2016  for  spark- ignitionengines) 
do  not  carry  over  to  model  year  2014 
(2016  for  spark- ignitionengines).  These 
credits  may  be  used  to  show  compliance 
with  the  standards  of  this  part  for  2014 
and  later  model  years.  Once  a 
manufacturer  opts  into  the  NHTSA 
program  they  must  stay  in  the  program 
for  all  of  the  optional  model  years  and 
remain  standardized  with  the  same 
implementation  approach  being 
followed  to  meet  the  EPA  C02  emission 
program. 

(6)  Manufacturers  may  generate  fuel 
consumption  credits  from  an  engine 


family  subject  to  spark -ignition 
standards  for  exchanging  with  other 
engine  families  only  if  the  engines  in 
the  family  are  gasoline- fueled. 

(7)  Engine  credits  generated  for 
compression -ignitionengines  in  the 
2020  and  earlier  model  years  may  be 
used  in  model  year  2021  and  later  only 
if  the  credit -generatingengines  were 
certified  to  the  tractor  standards  in 
§535.5(d)  and  40  CFR  1036.108. 
Manufacturers  may  otherwise  use  fuel 
consumption  credits  generated  in  one 
model  year  without  adjustment  for 
certifying  vehicles  in  a  later  model  year, 
even  if  fuel  consumption  standardsare 
different. 

(8)  Engine  families  manufacturers 
certify  with  a  nonconformance  penalty 
under  40  CFR  part  86,  subpart  L,  and 
may  not  generate  fuel  consumption 
credits. 

(9)  Alternate  transition  option  for 
Phase  2  engine  standards.  The 
following  provisions  allow  for  enhanced 
generation  and  use  of  fuel  consumption 
credits  for  manufacturers  complying 
with  engines  standards  in  accordance 
with  §535.7(d)(1 1 ): 

(i)  If  a  manufacturer  is  eligible  to 
certify  all  of  its  model  year  2020  engines 
within  the  averaging  set  to  the  tractor 
and  vocational  vehicle  engine  standards 
in  §535.5(d)(1 1)  and  the  requirements 
applicable  to  model  year  2021  engines, 
the  banked  and  traded  fuel  consumption 
credits  generated  for  model  year  2018 
through  2024  engines  may  be  used 
through  model  year  2030  as  specified  in 
paragraph  (d)(9)(H)  of  this  section  or 
through  a  five-yearcredit  life, 
whichever  is  later. 

(ii)  Banked  and  traded  fuel 
consumption  credits  generated  under 
this  paragraph  (d)(9)  for  model  year 
2018  through  2024  engines  may  be  used 
through  model  year  2030  with  the 
extended  credit  life  values  shown  in  the 
table: 


Model  year 

Credit  life 
for  transition 
option  for 
phase  2 

engine  standards 
(years) 

2018  . 

12 

2019  . 

11 

2020  . 

10 

2021  . 

9 

2022  . 

8 

2023  . 

7 

2024  . 

6 

2025  and  later  . 

5 

(e)  A BT provisions  for  trailers.  (1 ) 
Manufacturers  cannot  use  averaging  for 
non-boxtrailers,  partial -aerotrailers,  or 
non-aerotrailers  or  cannot  use  fuel 
consumption  credits  for  banking  or 


trading.  Starting  in  model  year  2027, 
full  aero  box  van  manufactures  may 
average,  credits. 

(2)  Calculate  the  fuel  consumption 
credits  in  a  model  year  for  each 
participating  family  or  subfamily 
consisting  of  full  aero  box  trailers 
(vehicles)  in  each  averaging  set  (as 
defined  in  §535.4)  using  the  equation  in 
this  section.  Each  designated  vehicle 
family  or  subfamily  has  a  “family 
emissions  limit55  (FEL)  which  is 
compared  to  the  associated  regulatory 
subcategory  standard.  An  FEL  that  falls 
below  the  regulatory  subcategory 
standard  creates  “positive  credits,55 
while  fuel  consumption  level  of  a  family 
group  above  the  standard  creates  a 
“negative  credits.55  The  value  of  credits 
generated  for  each  family  or  subfamily 
in  a  model  year  is  calculated  as  follows 
and  must  be  rounded  to  nearest  whole 
number: 

Vehicle  Family  FCC  (gallons)  = 

(Std  -  FEL)  x  (Payload)  *  (Volume) 
x(UL)x(i03) 

Where: 

Std  =  the  standard  for  the  respective  vehicle 
family  regulatory  subcategory  (gal /1 000 
ton-mile). 

FEL  =  family  emissions  limit  for  the  vehicle 
family  (gal/1000  ton -mile). 

Payload  =  10  tons  for  short  box  vans  and  19 
tons  for  other  trailers. 

Volume  =  the  number  of  U.S. -directed 
production  volume  of  vehicles  in  the 
corresponding  vehicle  family. 

UL  =  the  useful  life  for  the  regulatory 
subcategory.  The  useful  life  value  for 
heavy  -  dutytrai  lers  is  equal  to  the 
250,000  miles. 

(3)  Trailer  manufacturers  may  not 
generate  advanced  technology  credits. 

(4)  Manufacturers  shall  sum  all 
negative  and  positive  credits  for  each 
vehicle  family  within  the  applicable 
averaging  set  to  obtain  the  total  credit 
balance  for  the  model  year  before 
rounding.  Calculate  the  total  credits 
generated  in  a  model  year  for  each 
averaging  set  using  the  following 
equation: 

Total  averaging  set  MY  credits  =  S 
Vehicle  family  credits  within  each 
averaging  set 

(5)  Trailer  manufacturers  may  not 
bank  credits  within  an  averaging  set  but 
surplus  fuel  consumption  credits  from  a 
given  model  year  may  be  used  to  offset 
deficits  from  earlier  model  years. 

(f)  Additional  credit  provisions — (1) 
Advanced  technology  credits,  (i)  For  the 
Phase  1  program,  manufacturers  of 
heavy -dutypickup  trucks  and  vans, 
vocational  vehicles,  tractors  and  the 
associated  engines  showing 
improvements  in  C02  emissions  and 
fuel  consumption  using  hybrid  vehicles 
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with  regenerative  braking,  vehicles 
equipped  with  Rankine-cycleengines, 
electric  vehicles  and  fuel  cell  vehicles 
are  eligible  for  advanced  technology 
credits.  Manufacturers  shall  use  sound 
engineering  judgment  to  determine  the 
performance  of  the  vehicle  or  engine 
with  advanced  technology.  Advanced 
technology  credits  for  vehicles  or 
engines  complying  with  Phase  1 
standards  may  be  increased  by  a  1 .5 
multiplier.  Manufacturers  may  not 
apply  this  multiplier  in  addition  to  any 
early-creditmuitipliers.  The  maximum 
amount  of  credits  a  manufacturer  may 
bring  into  the  service  class  group  that 
contains  the  heavy -dutypickup  and  van 
averaging  set  is  5.89  ■  106  gallons  (for 
advanced  technology  credits  based  upon 
compression -ignitionengines)  or  6.76  ■ 
106  gallons  (for  advanced  technology 
credits  based  upon  spark- ignition 
engines)  per  model  year  as  specified  in 
40  CFR  part  86  for  heavy -dutypickup 
trucks  and  vans,  40  CFR  1036.740  for 
engines  and  40  CFR  1037.740  for 
tractors  and  vocational  vehicles.  The 
specified  limit  does  not  cap  the  amount 
of  advanced  technology  credits  that  can 
be  used  across  averaging  sets  within  the 
same  service  class  group.  Advanced 
technology  credits  can  be  used  to  offset 
negative  credits  in  the  same  averaging 
set  or  other  averaging  sets.  A 
manufacturer  must  first  apply  advanced 
technology  credits  to  any  deficits  in  the 
same  averaging  set  before  applying  them 
to  other  averaging. 

(A)  Heavy- dutypickup  trucks  and 
vans .  For  advanced  technology  systems 
(hybrid  vehicles  with  regenerative 
braking,  vehicles  equipped  with 
Rankine-cycleengines  and  fuel  cell 
vehicles),  calculate  fleet -average 
performance  rates  consistent  with  good 
engineering  judgment  and  the 
provisions  of  40  CFR  86.1819-14  and 
86.1865. 

(B)  Tractors  and  vocational  vehicles. 
For  advanced  technology  system  (hybrid 
vehicles  with  regenerative  braking, 
vehicles  equipped  with  Rankine-cycle 
engines  and  fuel  cell  vehicles),  calculate 
the  advanced  technology  credits  as 
follows: 

( 1 )  Measure  the  effectiveness  of  the 
advanced  system  by  conducting  A  to  B 
testing  a  vehicle  equipped  with  the 
advanced  system  and  an  equivalent 
conventional  system  in  accordance  with 
40  CFR  1037.615. 

(2)  For  purposes  of  this  paragraph  (f), 
a  conventional  vehicle  is  considered  to 
be  equivalent  if  it  has  the  same 
footprint,  intended  vehicle  service  class, 
aerodynamic  drag,  and  other  relevant 
factors  not  directly  related  to  the 
advanced  system  powertrain,  if  there  is 
no  equivalent  vehicle,  the  manufacturer 


may  create  and  test  a  prototype 
equivalent  vehicle.  The  conventional 
vehicle  is  considered  Vehicle  A,  and  the 
advanced  technology  vehicle  is 
considered  Vehicle  B. 

(3)  The  benefit  associated  with  the 
advanced  system  for  fuel  consumption 
is  determined  from  the  weighted  fuel 
consumption  results  from  the  chassis 
tests  of  each  vehicle  using  the  following 
equation: 

Benefit  (gallon/1000  ton  mile)  = 

Improvement  Factor  *  GEM  Fuel 
Consumption  Result_B 

Where: 

Improvement  Factor  =  (Fuel  Consumption_ 

A  ¥  Fuel  Consumption_B)/(Fuel 
Consumption_A). 

Fuel  Consumption  Rates  A  and  B  are  the 
gallons  per  1000  ton-mileof  the 
conventional  and  advanced  vehicles, 
respectively  as  measured  under  the  test 
procedures  specified  by  EPA.  GEM  Fuel 
Consumption  Result  B  is  the  estimated 
gallons  per  1000  ton-milerate  resulting 
from  emission  model  ing  of  the  advanced 
vehicle  as  specified  in  40  CFR  1037.520 
and  §535. 6(b). 

(4)  Calculate  the  benefit  in  credits 
using  the  equation  in  paragraph  (c)  of 
this  section  and  replacing  the  term  (Std- 
FEL)  with  the  benefit. 

(5)  For  electric  vehicles  calculate  the 
fuel  consumption  credits  using  an  FEL 
of  0  g/1000  ton -mile. 

(C)  Heavy -dutyengines.  This  section 
specifies  how  to  generate  advanced 
technology -specificfuel  consumption 
credits  for  hybrid  powertrains  that 
include  energy  storage  systems  and 
regenerative  braking  (including 
regenerative  engine  braking)  and  for 
engines  that  include  Rankine-cycle(or 
other  bottoming  cycle)  exhaust  energy 
recovery  systems. 

( 1 )  Pre- transmission  hybrid 
powertrains  are  those  engine  systems 
that  include  features  that  recover  and 
store  energy  during  engine  motoring 
operation  but  not  from  the  vehicle 
wheels.  These  powertrains  are  tested 
using  the  hybrid  engine  test  procedures 
of  40  CFR  part  1065  or  using  the  post- 
transmission  test  procedures. 

(2)  Post-transmissionhybrid 
powertrains  are  those  powertrains  that 
include  features  that  recover  and  store 
energy  from  braking  at  the  vehicle 
wheels.  These  powertrains  are  tested  by 
simulating  the  chassis  test  procedure 
applicable  for  hybrid  vehicles  under  40 
CFR  1037.550. 

(3)  Test  engines  that  include  Rankine- 
cycle  exhaust  energy  recovery  systems 
according  to  the  test  procedures 
specified  in  40  CFR  part  1036,  subpart 
F,  unless  EPA  approves  the 
manufacturer’s  alternate  procedures. 


(D)  Credit  calculation.  Calculate 
credits  as  specified  in  paragraph  (c)  of 
this  section.  Credits  generated  from 
engines  and  powertrains  certified  under 
this  section  may  be  used  in  other 
averaging  sets  as  described  in  40  CFR 
1036.740(d). 

(ii)  There  are  no  separate  credit 
allowances  for  advanced  technology 
vehicles  in  the  Phase  2  program. 

Instead,  vehicle  families  containing 
plug -inbattery  electric  hybrids,  all- 
electric,  and  fuel  cell  vehicles  certifying 
to  Phase  2  vocational  and  tractor 
standards  may  multiply  credits  by  a 
multiplier  of: 

(A)  3.5  times  for  plug- inhybrid 
electric  vehicles; 

(B) 4.5  times  for  all-electricvehicles; 
and 

(C)  5.5  times  for  fuel  cell  vehicles. 

(D)  Incentivized  credits  for  vehicles 
equipped  with  advanced  technologies 
maintain  the  same  credit  flexibilities 
and  restrictions  as  conventional  credits 
specified  in  paragraph  (a)  of  this  section 
during  the  Phase  2  program. 

(E)  For  vocational  vehicles  and 
tractors  subject  to  Phase  2  standards, 
create  separate  vehicle  families  if  there 
is  a  credit  multiplier  for  advanced 
technology;  group  those  vehicles 
together  in  a  vehicle  family  if  they  use 
the  same  multiplier. 

(F)  For  Phase  2  plug-  inhybrid  electric 
vehicles  and  for  fuel  cells  powered  by 
any  fuel  other  than  hydrogen,  calculate 
fuel  consumption  credits  using  an  FEL 
based  on  equivalent  emission 
measurements  from  powertrain  testing. 
Phase  2  advanced-technologycredits  do 
not  apply  for  hybrid  vehicles  that  have 
no  plug-  incapability. 

(2)  Innovative  and  off -cycle 
technology  credits.  This  provision 
allows  fuel  saving  innovative  and  off- 
cycle  engine  and  vehicle  technologies  to 
generate  fuel  consumption  credits 
comparable  to  C02  emission  credits 
consistent  with  the  provisions  of  40  CFR 
86.1819-14(d)(13)  (for  heavy-duty 
pickup  trucks  and  vans),  40  CFR 

1036.610  (for  engines),  and  40  CFR 

1037.610  (for  vocational  vehicles  and 
tractors). 

(i)  For  model  years  2013  through 
2020,  manufacturers  may  generate 
innovative  technology  credits  for 
introducing  technologies  that  were  not 
in -common  use  for  heavy -duty  tractor, 
vocational  vehicles  or  engines  before 
model  year  2010  and  that  are  not 
reflected  in  the  EPA  specified  test 
procedures.  Upon  identification  and 
joint  approval  with  EPA,  NHTSA  will 
allow  equivalent  fuel  consumption 
credits  into  its  program  to  those  allowed 
by  EPA  for  manufacturers  seeking  to 
obtain  innovative  technology  credits  in 
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a  given  model  year.  Such  credits  must 
remain  within  the  same  regulatory 
subcategory  in  which  the  credits  were 
generated.  NHTSA  will  adopt  fuel 
consumption  credits  depending  upon 
whether — 

(A)  The  technology  has  a  direct 
impact  upon  reducing  fuel  consumption 
performance;  and 

(B)  The  manufacturer  has  provided 
sufficient  information  to  make  sound 
engineering  judgments  on  the  impact  of 
the  technology  in  reducing  fuel 
consumption  performance. 

(ii)  For  model  years  2021  and  later, 
manufacturers  may  generate  off- cycle 
technology  credits  for  introducing 
technologies  that  are  not  reflected  in  the 
EPA  specified  test  procedures.  Upon 
identification  and  joint  approval  with 
EPA,  NHTSA  will  allow  equivalent  fuel 
consumption  credits  into  its  program  to 
those  allowed  by  EPA  for  manufacturers 
seeking  to  obtain  innovative  technology 
credits  in  a  given  model  year.  Such 
credits  must  remain  within  the  same 
regulatory  subcategory  in  which  the 
credits  were  generated.  NHTSA  will 
adopt  fuel  consumption  credits 
depending  upon  whether — 

(A)  The  technology  meets  paragraph 
(f)(2)(i)(A)  and  (B)  of  this  section. 

(B)  For  heavy -dutypickup  trucks  and 
vans,  manufacturers  using  the  5 -cycle 
test  to  quantify  the  benefit  of  a 
technology  are  not  required  to  obtain 
approval  from  the  agencies  to  generate 
results. 

(iii)  The  following  provisions  apply  to 
all  innovative  and  off-cycle 
technologies; 

(A)  Technologies  found  to  be 
defective,  or  identified  as  a  part  of 
NHTSA’s  safety  defects  program,  and 
technologies  that  are  not  performing  as 
intended  will  have  the  values  of 
approved  off- eye  leered  its  removed  from 
the  manufacturer’s  credit  balance. 

(B)  Approval  granted  for  innovative 
and  off- cycletechno  logy  credits  under 
NHTSA’s  fuel  efficiency  program  does 
not  affect  or  relieve  the  obligation  to 
comply  with  the  Vehicle  Safety  Act  (49 
U.S.C.  Chapter  301),  including  the 
“make  inoperative”  prohibition  (49 
U.S.C.  30122),  and  all  applicable 
Federal  motor  vehicle  safety  standards 
issued  thereunder  (FMVSSs)  (49  CFR 
part  571).  in  order  to  generate  off- cycle 
or  innovative  technology  credits 
manufacturers  must  state — 

( 1 )  That  each  vehicle  equipped  with 
the  technology  for  which  they  are 
seeking  credits  will  comply  with  all 
applicable  FMVSS(s);  and 

(2)  Whether  or  not  the  technology  has 
a  fail-safeprovision.  If  no  fail-safe 
provision  exists,  the  manufacturer  must 
explain  why  not  and  whether  a  failure 


of  the  innovative  technology  would 
affect  the  safety  of  the  vehicle. 

(C)  Manufacturers  requesting  approval 
for  innovative  technology  credits  are 
required  to  provide  documentation  in 
accordance  with  40  CFR  86.1869-12, 
1036.610,  and  1037.610. 

(D)  Credits  will  be  accepted  on  a  one- 
for-onebasis  expressed  in  terms  of 
gallons  in  comparison  to  those  approved 
by  EPA. 

(E)  For  the  heavy -dutypickup  trucks 
and  vans,  the  average  fuel  consumption 
will  be  calculated  as  a  separate  credit 
amount  (rounded  to  the  nearest  whole 
number)  using  the  following  equation: 

Off-cycleFC  credits  =  (C02  Credit/CF) 
x  100  x  Production  x  VLM 

Where: 

C02  Cred its  =  the  cred it  val ue  in  grams  per 
mile  determined  in  40  CFR  86.1869- 
12(c)(3),  (d)(1),  (d)(2)  or  (d)(3). 

CF  =  conversion  factor,  which  for  spark- 
ignition  engines  is  8,887  and  for 
compression-  ignitionengines  is  10,180. 
Production  =  the  total  production  volume  for 
the  applicable  category  of  vehicles. 

VLM  =  vehicle  lifetime  miles,  which  for  2b- 
3  veh  icles  shal  I  be  1 50,000  for  the  Phase 
2  program. 

The  term  (C02  Credit/CF)  should  be  rounded 
to  the  nearest  0.0001 . 

(F)  NHTSA  will  not  approve 
innovative  technology  credits  for 
technology  that  is  related  to  crash - 
avoidance  technologies,  safety  critical 
systems  or  systems  affecting  safety  - 
critical  functions,  or  technologies 
designed  for  the  purpose  of  reducing  the 
frequency  of  vehicle  crashes. 

(iv)  Manufacturers  normally  may  not 
calculate  off -eye  leered  its  or 
improvement  factors  under  this  section 
for  technologies  represented  by  GEM, 
but  the  agencies  may  allow  a 
manufacturer  to  do  so  by  averaging 
multiple  GEM  runs  for  special 
technologies  for  which  a  single  GEM 
run  cannot  accurately  reflect  in-use 
performance.  For  example,  if  a 
manufacturer  use  an  idle- reduction 
technology  that  is  effective  80  percent  of 
the  time,  the  agencies  may  allow  a 
manufacturer  to  run  GEM  with  the 
technology  active  and  with  it  inactive, 
and  then  apply  an  80%  weighting  factor 
to  calculate  the  off -eye  leered  it  or 
improvement  factor.  A  may  need  to 
perform  testing  to  establish  proper 
weighting  factors  or  otherwise  quantify 
the  benefits  of  the  special  technologies. 

(v)  A  manufacturer  may  apply  the  off- 
cycle  provisions  of  this  paragraph  (2) 
and  40  CFR  1037.610  to  trailersas  early 
as  model  year  2018  as  follows; 

(A)  A  manufacturer  may  account  for 
weight  reduction  based  on  measured 
values  instead  of  using  the  weight 
reductions  specified  in  40  CFR 


1037.515.  Quantify  the  weight  reduction 
by  measuring  the  weight  of  a  trailer  in 
a  certified  configuration  and  comparing 
it  to  the  weight  of  an  equivalent  trailer 
without  weight- reductiontechnologies. 
This  qualifies  as  A  to  B  testing  this  part. 
Use  good  engineering  judgment  to  select 
an  equivalent  trailer  representing  a 
baseline  configuration.  Use  the 
calculated  weight  reduction  in  the 
equation  specified  in  40  CFR  1037.515 
to  calculate  the  trailer’s  C02  emission 
rate  and  calculatean  equivalent  fuel 
consumption  rate. 

(B)  if  a  manufacturer’s  off-cycle 
technology  reduces  emissions  and  fuel 
consumption  in  a  way  that  is 
proportional  to  measured  rates  as 
described  in  40  CFR  1037.610(b)(1), 
multiply  the  trailer’s  C02  fuel 
consumption  rate  by  the  appropriate 
improvement  factor. 

(C)  If  a  manufacturer’s  off -cycle 
technology  does  not  yield  emission  and 
fuel  consumption  reductions  that  are 
proportional  to  measured  rates,  as 
described  in  40  CFR  1037.610(b)(2), 
calculatean  adjusted  C02  fuel 
consumption  rate  for  trailers  by 
subtracting  the  appropriate  off-cycle 
credit. 

(vi)  Carry -over Approval. 
Manufacturers  may  carry -overthese 
credits  into  future  model  years  as 
described  below: 

(A)  For  model  years  before  2021 , 
manufacturers  may  continue  to  use  an 
approved  improvement  factor  or  credit 
for  any  appropriate  engine  or  vehicle 
family  in  future  model  years  through 
2020. 

(B)  For  model  years  2021  and  later, 
manufacturers  may  not  rely  on  an 
approval  for  model  years  before  2021 . 
Manufacturers  must  separately  request 
the  agencies  approval  before  applying 
an  improvement  factor  or  credit  under 
this  section  for  2021  and  later  engines 
and  vehicle,  even  if  the  agencies 
approve  the  improvement  factor  or 
credit  for  similar  engine  and  vehicle 
models  before  model  year  2021 . 

(C)  The  following  restrictions  also 
apply  to  manufacturersseeking  to 
continue  to  carryover  the  improvement 
factor  (not  the  credit  value)  if — 

( 1 )  The  FEL  is  generated  by  GEM  or 
5 -cycletesting; 

(2)  The  technology  is  not  changed  or 
paired  with  any  other  off- cycle 
technology; 

(3)  The  improvement  factor  only 
applies  to  approved  vehicle  or  engine 
families; 

(4)  The  agencies  do  not  expect  the 
technology  to  be  incorporated  into  GEM 
at  any  point  during  the  Phase  2 
program;  and 
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(D)  The  documentation  to  carryover 
credits  that  would  primarily  justify  the 
difference  in  fuel  efficiency  between 
real  world  and  compliance  protocols  is 
the  same  for  both  Phase  1  and  Phase  2 
compliance  protocols.  The  agencies 
must  approve  the  justification.  If  the 
agencies  do  not  approve  the 
justification,  the  manufacturer  must 
recertify. 

§535.8  Reporting  and  recordkeeping 
requirements. 

(a)  General  requirements . 
Manufacturers  producing  heavy-duty 
vehicles  and  engines  applicable  to  fuel 
consumption  standards  in  §535.5,  for 
each  given  model  year,  must  submit  the 
required  information  as  specified  in 
paragraphs  (b)  through  (h)  of  this 
section. 

(1)  The  information  required  by  this 
part  must  be  submitted  by  the  deadlines 
specified  in  this  section  and  must  be 
based  upon  all  the  information  and  data 
available  to  the  manufacturer  30  days 
before  submitting  information. 

(2)  Manufacturers  must  submit 
information  electronically  through  the 
EPA  database  system  as  the  single  point 
of  entry  for  all  information  required  for 
this  national  program  and  both  agencies 
will  have  access  to  the  information.  In 
special  circumstances,  data  may  not  be 
able  to  be  received  electronically  (i.e., 
during  database  system  development 
work).  The  agencies  will  inform 
manufacturer  of  the  alternatives  can  be 
used  for  submitting  information.  The 
format  for  the  required  information  will 
be  specified  by  EPA  in  coordination 
with  NHTSA. 

(3)  Manufacturers  providing 
incomplete  reports  missing  any  of  the 
required  information  or  providing 
untimely  reports  are  considered  as  not 
complying  with  standards  (/'.e.,  if  good - 
faith  estimates  of  U.S.- directed 
production  volumes  for  EPA  certificates 
of  conformity  are  not  provided)  and  are 
liable  to  pay  civil  penalties  in 
accordance  with  49  U.S.C.  32912. 

(4)  Manufacturers  certifying  a  vehicle 
or  engine  family  using  an  FEL  or  FCL 
below  the  applicable  fuel  consumption 
standard  as  described  in  §535.5  may 
choose  not  to  generate  fuel  consumption 
credits  for  that  family.  In  which  case, 
the  manufacturer  is  not  required  to 
submit  reporting  or  keep  the  associated 
records  described  in  this  part  for  that 
family. 

(5)  Manufacturers  must  use  good 
engineering  judgment  and  provide 
comparable  fuel  consumption 
information  to  that  of  the  information  or 
data  provided  to  EPA  under  40  CFR 
86.1865,  1036.250,  1036.730,  1036.825 
1037.250,  1037.730,  and  1037.825. 


(6)  Any  information  that  must  be  sent 
directly  to  NHTSA.  in  instances  in 
which  EPA  has  not  created  an  electronic 
pathway  to  receive  the  information,  the 
information  should  be  sent  through  an 
electronic  portal  identified  by  NHTSA 
or  through  the  NHTSA  CAFE  database 
(i.e.,  information  on  fuel  consumption 
credit  transactions).  If  hardcopy 
documents  must  be  sent,  the 
information  should  be  sent  to  the 
Associate  Administrator  of  Enforcement 
at  1200  New  Jersey  Avenue,  NVS-200, 
Office  W4 5-306,  SW.,  Washington,  DC 
20590. 

(b)  Pre-  model  year  reports. 
Manufacturers  producing  heavy-duty 
pickup  trucks  and  vans  must  submit 
reports  in  advance  of  the  model  year 
providing  early  estimates  demonstrating 
how  their  fleet(s)  would  comply  with 
GHG  emissions  and  fuel  consumption 
standards.  Note,  the  agencies 
understand  that  early  model  year 
reports  contain  estimates  that  may 
change  over  the  course  of  a  model  year 
and  that  compliance  information 
manufacturers  submit  prior  to  the 
beginning  of  a  new  model  year  may  not 
represent  the  final  compliance  outcome. 
The  agencies  view  the  necessity  for 
requiring  early  model  reports  as  a 
manufacturer’s  good  faith  projection  for 
demonstrating  compliance  with 
emission  and  fuel  consumption 
standards. 

(1 )  Report  deadlines.  For  model  years 
2013  and  later,  manufacturer  of  heavy- 
duty  pickup  trucks  and  vans  complying 
with  voluntary  and  mandatory 
standards  must  submit  a  pre-modelyear 
report  for  the  given  model  year  as  early 
as  the  date  of  the  manufacturer’s  annual 
certification  preview  meeting  with  EPA 
and  N  HTSA,  or  prior  to  submitting  its 
first  application  for  a  certificate  of 
conformity  to  EPA  in  accordance  with 
40  CFR  86.1819-14(d).  For  example,  a 
manufacturer  choosing  to  comply  in 
model  year  2014  could  submit  its  pre¬ 
model  year  report  during  its 
precertification  meeting  which  could 
occur  before  January  2,  2013,  or  could 
provide  its  pre-modelyear  report  any 
time  prior  to  submitting  its  first 
application  for  certification  for  the  given 
model  year. 

(2)  Contents.  Each  pre-modelyear 
report  must  be  submitted  including  the 
following  information  for  each  model 
year. 

(i)  A  list  of  each  unique 
subconfiguration  in  the  manufacturer’s 
fleet  describing  the  make  and  model 
designations,  attribute  based- values(/.e., 
GVWR,  GCWR,  Curb  Weight  and  drive 
configurations)  and  standards; 

(ii)  The  emission  and  fuel 
consumption  fleet  average  standard 


derived  from  the  unique  vehicle 
configurations; 

(iii)  The  estimated  vehicle 
configuration,  test  group  and  fleet 
production  volumes; 

(iv)  The  expected  emissions  and  fuel 
consumption  test  group  results  and  fleet 
average  performance; 

(v)  if  complying  with  MY  2013  fuel 
consumption  standards,  a  statement 
must  be  provided  declaring  that  the 
manufacturer  is  voluntarily  choosing  to 
comply  early  with  the  EPA  and  NHTSA 
programs.  The  manufacturers  must  also 
acknowledge  that  once  selected,  the 
decision  cannot  be  reversed  and  the 
manufacturer  will  continue  to  comply 
with  the  fuel  consumption  standards  for 
subsequent  model  years  for  all  the 
vehicles  it  manufacturers  in  each 
regulatory  category  for  a  given  model 
year; 

(vi)  If  complying  with  MYs2014, 

2015  or  2016  fuel  consumption 
standards,  a  statement  must  be  provided 
declaring  whether  the  manufacturer  will 
use  fixed  or  increasing  standards  in 
accordance  with  §535. 5(a).  The 
manufacturer  must  also  acknowledge 
that  once  selected,  the  decision  cannot 
be  reversed  and  the  manufacturer  must 
continue  to  comply  with  the  same 
alternative  for  subsequent  model  years 
for  all  the  vehicles  it  manufacturers  in 
each  regulatory  category  for  a  given 
model  year; 

(vii)  if  complying  with  MYs  2014  or 
2015  fuel  consumption  standards,  a 
statement  must  be  provided  declaring 
that  the  manufacturer  is  voluntarily 
choosing  to  comply  with  NHTSA’s 
voluntary  fuel  consumption  standards 
in  accordance  with  §535.5(a)(4).  The 
manufacturers  must  also  acknowledge 
that  once  selected,  the  decision  cannot 
be  reversed  and  the  manufacturer  will 
continue  to  comply  with  the  fuel 
consumption  standards  for  subsequent 
model  years  for  all  the  vehicles  it 
manufacturers  in  each  regulatory 
category  for  a  given  model  year; 

(viii)  The  list  of  Claes  2b  and  3 
incomplete  vehicles  (cab- comp leteor 
chassis  complete  vehicles)  and  the 
method  used  to  certify  these  vehicles  as 
complete  pickups  and  vans  identifying 
the  most  similar  complete  sister -or 
other  complete  vehicles  used  to  derive 
the  target  standards  and  performance 
test  results; 

(ix)  The  list  of  Class  4  and  5 
incomplete  and  complete  vehicles  and 
the  method  use  to  certify  these  vehicles 
as  complete  pickups  and  vans 
identifying  the  most  similar  complete  or 
sister  vehicles  used  to  derive  the  target 
standards  and  performance  test  results; 

(x)  List  of  loose  engines  included  in 
the  heavy -dutypickup  and  van  category 
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and  the  list  of  vehicles  used  to  derive 
target  standards  and  performance  test 
results; 

(xi)  Copy  of  any  notices  a  vehicle 
manufacturer  sends  to  the  engine 
manufacturer  to  notify  the  engine 
manufacturers  that  their  engines  are 
subject  to  emissions  and  fuel 
consumption  standards  and  that  it 
intends  to  use  their  engines  in  excluded 
vehicles; 

(xii)  A  fuel  consumption  credit  plan 
as  specified  §535. 7(a)  identifying  the 
man  u  fact  u  rers  est  i  mated  cred  i  t 
balances,  planned  credit  flexibilities 
(/.e.,  credit  balances,  planned  credit 
trading,  innovative,  advanced  and  early 
credits  and  etc.)  and  if  needed  a  credit 
deficit  plan  demonstrating  how  it  plans 
to  resolve  any  credit  deficits  that  might 
occur  for  a  model  year  within  a  period 
of  up  to  three  model  years  after  that 
deficit  has  occurred;  and 

(xiii)  The  supplemental  information 
specified  in  paragraph  (h)  of  this 
section. 

Note  to  paragraph  (b):  NHTSA  may  also 
ask  a  manufacturer  to  provide  additional 
information  if  necessary  to  verify  compliance 
with  the  fuel  consumption  requirements  of 
thissection. 

(c)  Applications  for  certificate  of 
conformity.  Manufacturers  producing 
vocational  vehicles,  tractors  and  heavy- 
duty  engines  are  required  to  submit 
applications  for  certificates  of 
conformity  to  EPA  in  accordance  with 
40  CFR  1036.205  and  1037.205  in 
advance  of  introducing  vehicles  for 
commercial  sale.  Applications  contain 
early  model  year  information 
demonstrating  how  manufacturers  plan 
to  comply  with  GHG  emissions.  For 
model  years  2013  and  later, 
manufacturersof  vocational  vehicles, 
tractors  and  engine  complying  with 
NHTSA’s  voluntary  and  mandatory 
standards  must  submit  applications  for 
certificates  of  conformity  in  accordance 
through  the  EPA  database  including 
both  GHG  emissions  and  fuel 
consumption  information  for  each  given 
model  year. 

(1)  Submission  deadlines. 
Applications  are  primarily  submitted  in 
advance  of  the  given  model  year  to  EPA 
but  cannot  be  submitted  any  later  than 
December  31  of  the  given  model  year. 

(2)  Contents.  Each  application  for 
certificates  of  conformity  submitted  to 
EPA  must  include  the  following 
equivalent  fuel  consumption. 

(i)  Equivalent  fuel  consumption 
values  for  emissions  C02  FCLs  values 
used  to  certify  each  engine  family  in 
accordance  with  40  CFR  1036.205(e). 
This  provision  applies  only  to 
manufacturers  producing  heavy-duty 
engines. 


(ii)  Equivalent  fuel  consumption 
values  for  emission  C02  data  engines 
used  to  comply  with  emission  standards 
in  40  CFR  1036.108.  This  provision 
applies  only  to  manufacturers 
producing  heavy -dutyengines. 

(iii)  Equivalent  fuel  consumption 
values  for  emissions  C02  FELs  values 
used  to  certify  each  vehicle  families  or 
subfamilies  in  accordance  with  40  CFR 
1037.205(k).  This  provision  applies  only 
to  manufacturers  producing  vocational 
vehicles  and  tractors. 

(iv)  Report  modeling  results  for  ten 
configurations  in  terms  of  C02 
emissions  and  equivalent  fuel 
consumption  results  in  accordance  with 
40  CFR  1037.205(o).  Include  modeling 
inputs  and  detailed  descriptions  of  how 
they  were  derived.  This  provision 
applies  only  to  manufacturers 
producing  vocational  vehicles  and 
tractors. 

(v)  Credit  plans  including  the  fuel 
consumption  credit  plan  described  in 
§535.7(a). 

(3)  Additional  supplemental 
information.  Manufacturers  are  required 
to  submit  additional  information  as 
specified  in  paragraph  (h)  of  thissection 
for  the  NHTSA  program  before  or  at  the 
same  time  it  submits  its  first  application 
for  a  certificate  of  conformity  to  EPA. 
Under  limited  conditions,  NHTSA  may 
also  ask  a  manufacturer  to  provide 
additional  information  directly  to  the 
Administrator  if  necessary  to  verify  the 
fuel  consumption  requirements  of  this 
regulation. 

(d)  End  of  the  Year  (EOY)  and  Final 
reports.  Heavy -dutyvehicle  and  engine 
manufacturers  participating  in  the  ABT 
program  are  required  to  submit  EOY  and 
final  reports  containing  information  for 
NHTSA  as  specified  in  paragraph  (d)(2) 
of  thissection  and  in  accordance  with 
40  CFR  86.1865,  1036.730,  and 
1037.730.  Only  manufacturers  without 
credit  deficits  may  decide  not  to 
participate  in  the  ABT  or  may  waive  the 
requirement  to  send  an  EOY  report.  The 
EOY  and  final  reports  are  used  to  review 
a  manufacturer’s  preliminary  or  final 
compliance  information  and  to  identify 
manufacturers  that  might  have  a  credit 
deficit  for  the  given  model  year.  For 
model  years  201 3  and  later,  heavy-duty 
vehicle  and  engine  manufacturers 
complying  with  NHTSA ’s  voluntary  and 
mandatory  standards  must  submit  EOY 
and  final  reports  through  the  EPA 
database  including  both  GHG  emissions 
and  fuel  consumption  information  for 
each  given  model  year. 

(1 )  Report  deadlines,  (i)  For  model 
year  2013  and  later,  heavy -dutyvehicle 
and  engine  manufacturers  complying 
with  NHTSA  voluntary  and  mandatory 
standards  must  submit  EOY  reports 


through  the  EPA  database  including 
both  GHG  emissions  and  fuel 
consumption  information  within  90 
days  after  the  end  of  the  given  model 
year  and  no  later  than  March  31  of  the 
next  calendar  year. 

(ii)  For  model  year  2013  and  later, 
heavy-dutyvehicle and  engine 
manufacturerscomplying  with  NHTSA 
voluntary  and  mandatory  standards 
must  submit  final  reports  through  the 
EPA  database  including  both  GHG 
emissions  and  fuel  consumption 
information  within  270  days  after  the 
end  of  the  given  model  year  and  no  later 
than  September  30  of  the  next  calendar 
year. 

(iii)  A  manufacturer  may  ask  NHTSA 
and  EPA  to  extend  the  deadline  of  a 
final  report  by  up  to  30  days.  A 
manufacturer  unable  to  provide,  and 
requesting  to  omit  an  emissions  rate  or 
fuel  consumption  value  from  a  final 
report  must  obtain  approval  from  the 
agencies  prior  to  the  submission 
deadline  of  its  final  report. 

(iv)  If  a  manufacturer  expects 
differences  in  the  information  reported 
between  the  EOY  and  the  final  year 
report  specified  in  40  CFR  1036.730  and 
1037.730,  it  must  provide  the  most  up- 
to-datefuel  consumption  projections  in 
its  final  report  and  identify  the 
information  as  preliminary. 

(v)  If  the  manufacturer  cannot  provide 
any  of  the  required  fuel  consumption 
information,  it  must  state  the  specific 
reason  for  the  insufficiency  and  identify 
the  additional  testing  needed  or  explain 
what  analytical  methods  are  believed  by 
the  manufacturer  will  be  necessary  to 
eliminate  the  insufficiency  and  certify 
that  the  results  will  be  available  for  the 
final  report. 

(2)  Contents.  Each  EOY  and  final 
report  must  be  submitted  including  the 
following  fuel  consumption  information 
for  each  model  year.  EOY  reports 
contain  preliminary  final  estimates  and 
final  reports  must  include  the 
manufacturer’s  final  compliance 
information. 

(i)  Engine  and  vehicle  family 
designations  and  averaging  sets. 

(ii)  Engine  and  vehicle  regulatory 
subcategory  and  fuel  consumption 
standards  including  any  alternative 
standards  used. 

(iii)  Engine  and  vehicle  family  FCLs 
and  FELs  in  terms  of  fuel  consumption. 

(iv)  Production  volumes  for  engines 
and  vehicles. 

(v)  A  summary  as  specified  in 
paragraph  (g)(7)  of  this  section 
describing  the  vocational  vehicles  and 
vocational  tractors  that  were  exempted 
as  heavy- duty  off -road  vehicles.  This 
applies  to  manufacturers  participating 
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and  not  participating  in  the  ABT 
program. 

(vi)  A  summary  describing  any 
advanced  or  innovative  technology 
engines  or  vehicles  including  alternative 
fueled  vehicles  that  were  produced  for 
the  model  year  identifying  the 
approaches  used  to  determinate 
compliance  and  the  production 
volumes. 

(vii)  A  list  of  each  unique 
subconfiguration  included  in  a 
manufacturer’s  fleet  of  heavy-duty 
pickup  trucks  and  vans  identifying  the 
attribute  based- values(GVWR,  GCWR, 
Curb  Weight,  and  drive  configurations) 
and  standards.  This  provision  applies 
only  to  manufacturers  producing  heavy- 
duty  pickup  trucks  and  vans. 

(viii)  The  fuel  consumption  fleet 
average  standard  derived  from  the 
unique  vehicle  configurations.  This 
provision  applies  only  to  manufacturers 
producing  heavy-dutypickup  trucks 
and  vans. 

(ix)  The  subconfiguration  and  test 
group  production  volumes.  This 
provision  applies  only  to  manufacturers 
producing  heavy-dutypickup  trucks 
and  vans. 

(x)  The  fuel  consumption  test  group 
results  and  fleet  average  performance. 
This  provision  applies  only  to 
manufacturers  producing  heavy-duty 
pickup  trucks  and  vans. 

(xi)  Manufacturers  may  correct  errors 
in  EOY  and  final  reports  as  follows: 

(A)  Manufacturers  may  correct  any 
errors  in  their  end  -of- yeareport  when 
preparing  the  final  report,  as  long  as 
manufacturerssend  us  the  final  report 
by  the  time  it  is  due. 

(B)  If  manufacturers  or  the  agencies 
determine  within  270  days  after  the  end 
of  the  model  year  that  errors  mistakenly 
decreased  he  manufacturer’s  balance  of 
fuel  consumption  credits,  manufacturers 
may  correct  the  errors  and  recalculate 
the  balance  of  its  fuel  consumption 
credits.  Manufacturers  may  not  make 
any  corrections  for  errors  that  are 
determined  more  than  270  days  after  the 
end  of  the  model  year.  If  manufacturers 
report  a  negative  balance  of  fuel 
consumption  credits,  NHTSA  may 
disallow  corrections  under  this 
paragraph  (d)(2)(xi)(B). 

(C)  If  manufacturers  or  the  agencies 
determine  any  time  that  errors 
mistakenly  increased  its  balance  of  fuel 
consumption  credits,  manufacturers 
must  correct  the  errors  and  recalculate 
the  balance  of  fuel  consumption  credits. 

(xii)  Under  limited  conditions, 

NHTSA  may  also  ask  a  manufacturer  to 
provide  additional  information  directly 
to  the  Administrator  if  necessary  to 
verify  the  fuel  consumption 
requirements  of  this  regulation. 


(e)  Amendments  to  applications  for 
certification .  At  any  time,  a 
manufacturer  modifies  an  application 
for  certification  in  accordance  with  40 
CFR  1036.225  and  1037.225,  it  must 
submit  GHG  emissions  changes  with 
equivalent  fuel  consumption  values  for 
the  information  required  in  paragraphs 
(b)  through  (e)  and  (h)  of  this  section. 

(f)  Confidential  information . 
Manufacturers  must  submit  a  request  for 
confidentiality  with  each  electronic 
submission  specifying  any  part  of  the 
for  information  or  data  in  a  report  that 

it  believes  should  be  withheld  from 
public  disclosure  as  trade  secret  or  other 
confidential  business  information. 
Information  submitted  to  EPA  should 
follow  EPA  guidelines  for  treatment  of 
confidentiality.  Requests  for 
confidential  treatment  for  information 
submitted  to  NHTSA  must  be  filed  in 
accordance  with  the  requirements  of  49 
CFR  part  512,  including  submission  of 
a  request  for  confidential  treatment  and 
the  information  for  which  confidential 
treatment  is  requested  as  specified  by 
part  512.  For  any  information  or  data 
requested  by  the  manufacturer  to  be 
withheld  under  5  U.S.C.  552(b)(4)  and 
49  U.S.C.  32910(c),  the  manufacturer 
shall  present  arguments  and  provide 
evidence  in  its  request  for 
confidentiality  demonstrating  that — 

(1 )  The  item  is  within  the  scope  of  5 
U.S.C.  552(b)(4) and  49  U.S.C.  32910(c); 

(2)  The  disclosure  of  the  information 
at  issue  would  cause  significant 
competitive  damage; 

(3)  The  period  during  which  the  item 
must  be  withheld  to  avoid  that  damage; 
and 

(4)  How  earlier  disclosure  would 
result  in  that  damage. 

(g)  Additional  required  information . 
The  following  additional  information  is 
required  to  be  submitted  through  the 
EPA  database.  NHTSA  reserves  the  right 
to  ask  a  manufacturer  to  provide 
additional  information  if  necessary  to 
verify  the  fuel  consumption 
requirements  of  this  regulation. 

(1 )  Small  businesses.  For  model  years 
2013  through  2020,  vehicles  and 
engines  produced  by  small  business 
manufacturers  meeting  the  criteria  in  13 
CFR  121.201  are  exempted  from  the 
requirements  of  this  part.  Qualifying 
small  business  manufacturers  must 
notify  EPA  and  NHTSA  Administrators 
before  importing  or  introducing  into 
U.S.  commerce  exempted  vehicles  or 
engines.  This  notification  must  include 
a  description  of  the  manufacturer’s 
qualification  as  a  small  business  under 
13  CFR  121.201.  Manufacturers  must 
submit  this  notification  to  EPA,  and 
EPA  will  provide  the  notification  to 
NHTSA.  The  agencies  may  review  a 


manufacturer’s  qualification  as  a  small 
business  manufacturer  under  13  CFR 
121.201. 

(2)  Emergency  vehicles.  For  model 
years  2021  and  later,  emergency 
vehicles  produced  by  heavy-duty 
pickup  truck  and  van  manufacturersare 
exempted  except  those  produced  by 
manufacturers  voluntarily  complying 
with  standards  in  §535. 5(a). 
Manufacturers  must  notify  the  agencies 
in  writing  if  using  the  provisions  in 
§535. 5(a)  to  produce  exempted 
emergency  vehicles  in  a  given  model 
year,  either  in  the  report  specified  in  40 
CFR  86.1865  or  in  a  separate 
submission. 

(3)  Early  introduction.  The  provision 
applies  to  manufacturers  seeking  to 
comply  early  with  the  NHTSA’s  fuel 
consumption  program  prior  to  model 
year  2014.  The  manufacturer  must  send 
the  request  to  EPA  before  submitting  its 
first  application  for  a  certificate  of 
conformity. 

(4)  NHTSA  voluntary  compliance 
model  years.  Manufacturers  must 
submit  a  statement  declaring  whether 
the  manufacturer  chooses  to  comply 
voluntarily  with  NHTSA’s  fuel 
consumption  standards  for  model  years 
2014  through  2015.  The  manufacturers 
must  acknowledge  that  once  selected, 
the  decision  cannot  be  reversed  and  the 
manufacturer  will  continue  to  comply 
with  the  fuel  consumption  standards  for 
subsequent  model  years.  The 
manufacturer  must  send  the  statement 
to  EPA  before  submitting  its  first 
application  for  a  certificate  of 
conformity. 

(5)  Alternative  engine  standards. 
Manufacturers  choosing  to  comply  with 
the  alternative  engine  standards  must 
notify  EPA  and  NHTSA  of  their  choice 
and  include  in  that  notification  a 
demonstration  that  it  has  exhausted  all 
available  credits  and  credit 
opportunities.  The  manufacturer  must 
send  the  statement  to  EPA  before 
submitting  its  EOY  report. 

(6)  Alternate  phase-in. Manufacturers 
choosing  to  comply  with  the  alternative 
engine  phase  -  inmust  notify  EPA  and 
NHTSA  of  their  choice.  The 
manufacturer  must  send  the  statement 
to  EPA  before  submitting  its  first 
application  for  a  certificate  of 
conformity. 

(7)  Off  -  roadexciusion  (tractors  and 
vocational  vehicles  only),  (i)  Tractors 
and  vocational  vehicles  primarily 
designed  to  perform  work  in  off -road 
environments  such  as  forests,  oil  fields, 
and  construction  sites  may  be  exempted 
without  request  from  the  requirements 
of  this  regulation  as  specified  in  49  CFR 
523.2  and  §535.5(b).  Within  90  days 
after  the  end  of  each  model  year, 
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manufacturers  must  send  EPA  and 
NHTSA  through  the  EPA  database  a 
report  with  the  following  information: 

(A)  A  description  of  each  excluded 
vehicle  configuration,  including  an 
explanation  of  why  it  qualifies  for  this 
exclusion. 

(B)  The  number  of  vehicles  excluded 
for  each  vehicle  configuration. 

(ii)  A  manufacturer  having  an  off- road 
vehicle  failing  to  meet  the  criteria  under 
the  agencies5  off-roadexclusions  will  be 
allowed  to  request  an  exclusion  of  such 
a  vehicle  from  EPA  and  NHTSA.  The 
approval  will  be  granted  through  the 
certification  process  for  the  vehicle 
family  and  will  be  done  in  collaboration 
between  EPA  and  NHTSA  in  accordance 
with  the  provisions  in  40  CFR  1037.150, 
1037.210,  and  1037.631. 

(8)  Vocational  tractors.  T ractors 
intended  to  be  used  as  vocational 
tractors  may  comply  with  vocational 
vehicle  standards  in  §535.5(b). 
Manufacturers  classifying  tractors  as 
vocational  tractors  must  provide  a 
description  of  how  they  meet  the 
qualifications  in  their  applications  for 
certificates  of  conformity  as  specified  in 
40  CFR  1037.205. 

(9)  Approval  of  alternate  methods  to 
determine  drag  coefficients  (tractors 
only).  Manufacturers  seeking  to  use 
alternative  methods  to  determine 
aerodynamic  drag  coefficients  must 
provide  a  request  and  gain  approval  by 
EPA  in  accordance  with  40  CFR 
1037.525.  The  manufacturer  must  send 
the  request  to  EPA  before  submitting  its 
first  application  for  a  certificate  of 
conformity. 

(10)  Innovative  and  off -cycle 
technology  credits.  Manufacturers 
pursuing  innovative  and  off-cycle 
technology  credits  must  submit 
information  to  the  agencies  and  may  be 
subject  to  a  public  evaluation  process  in 
which  the  public  would  have 
opportunity  for  comment  if  the 
manufacturer  is  not  using  a  test 
procedure  in  accordance  with  40  CFR 
1037.610(c).  Whether  the  approach 
involves  on -roadtesting,  modeling,  or 
some  other  analytical  approach,  the 
manufacturer  would  be  required  to 
present  a  final  methodology  to  EPA  and 
NHTSA.  EPA  and  NHTSA  would 
approve  the  methodology  and  credits 
only  if  certain  criteria  were  met. 

Baseline  emissions  and  fuel 
consumption  and  control  emissions  and 
fuel  consumption  would  need  to  be 
clearly  demonstrated  over  a  wide  range 
of  real  world  driving  conditions  and 
over  a  sufficient  number  of  vehicles  to 
address  issues  of  uncertainty  with  the 
data.  Data  would  need  to  be  on  a  vehicle 
model  -specificbasis  unless  a 
manufacturer  demonstrated  model - 


specific  data  was  not  necessary.  The 
agencies  may  publish  a  notice  of 
availability  in  the  Federal  Register 
notifying  the  public  of  a  manufacturer’s 
proposed  alternative  off- eye  leered  it 
calculation  methodology  and  provide 
opportunity  for  comment.  Any  notice 
will  include  details  regarding  the 
methodology,  but  not  include  any 
Confidential  Business  information. 

(1 1 )  Credit  trades.  If  a  manufacturer 
trades  fuel  consumption  credits,  it  must 
send  EPA  and  NHTSA  a  fuel 
consumption  credit  plan  as  specified  in 
§535.7(a)  and  provide  the  following 
additional  information: 

(i)  As  the  seller,  the  manufacturer 
must  include  the  following  information: 

(A)  The  corporate  names  of  the  buyer 
and  any  brokers. 

(B)  A  copy  of  any  contracts  related  to 
the  trade. 

(C)  The  averaging  set  corresponding  to 
the  engine  families  that  generated  fuel 
consumption  credits  for  the  trade, 
including  the  number  of  fuel 
consumption  credits  from  each 
averaging  set. 

(ii)  As  the  buyer,  the  manufacturer  or 
entity  must  include  the  following 
information  in  its  report: 

(A)  The  corporate  names  of  the  sel  ler 
and  any  brokers. 

(B)  A  copy  of  any  contracts  related  to 
the  trade. 

(C)  How  the  manufacturer  or  entity 
intends  to  use  the  fuel  consumption 
credits,  including  the  number  of  fuel 
consumption  credits  it  intends  to  apply 
for  each  averaging  set. 

(D)  A  copy  of  the  contract  with 
signatures  from  both  the  buyer  and  the 
seller. 

(12 )  Production  reports.  Within  90 
days  after  the  end  of  the  model  year  and 
no  later  than  March  31st,  manufacturers 
participating  and  not-participatingin 
the  ABT  program  must  send  to  EPA  and 
NHTSA  a  report  including  the  total 
U.S.-directedproduction  volume  of 
vehicles  it  produced  in  each  vehicle  and 
engine  family  during  the  model  year 
(based  on  information  available  at  the 
time  of  the  report)  as  required  by  40 
CFR  1036.250  and  1037.250.  Trailer 
manufacturers  must  include  a  separate 
report  including  the  total  U.S. -directed 
production  volume  of  excluded  trailers 
as  allowed  by  §535. 3(e).  Each 
manufacturer  shall  report  by  vehicle  or 
engine  identification  number  and  by 
configuration  and  identify  the  subfamily 
identifier.  Report  uncertified  vehicles 
sold  to  secondary  vehicle 
manufacturers.  Small  business 
manufacturers  may  omit  reporting. 
Identify  any  differences  between 
volumes  included  for  EPA  but  excluded 
for  NHTSA. 


(13)  Transition  to  engine- based  model 
years.  The  following  provisions  apply 
for  production  and  ABT  reports  during 
the  transition  to  engine -based  model 
year  determinations  for  tractors  and 
vocational  vehicles  in  2020  and  2021: 

(i)  If  a  manufacturer  installs  model 
year  2020  or  earlier  engines  in  the 
manufacturer’s  vehicles  in  calendar  year 
2020,  include  all  those  Phase  1  vehicles 
in  its  production  and  ABT  reports 
related  to  model  year  2020  compliance, 
although  the  agencies  may  require  the 
manufacturer  to  identify  these 
separately  from  vehicles  produced  in 
calendar  year  2019. 

(ii)  If  a  manufacturer  installs  model 
year  2020  engines  in  its  vehicles  in 
calendar  year  2021 ,  submit  production 
and  ABT  reports  for  those  Phase  1 
vehicles  separate  from  the  reports  it 
submits  for  Phase  2  vehicles  with  model 
year  2021  engines. 

(h)  Public  information.  Based  upon 
information  submitted  by  manufacturers 
and  EPA,  NHTSA  will  publish  fuel 
consumption  standards  and 
performance  results. 

(i)  Information  received  from  EPA. 
NHTSA  will  receive  information  from 
EPA  as  specified  in  40  CFR  1036.755 
and  1037.755. 

(j)  Recordkeeping.  NHTSA  has  the 
same  recordkeeping  requirements  as  the 
EPA,  specified  in  40  CFR  86.1865-12(k), 
1036.250,  1036.735,  1036.825,  1037.250, 
1037.735,  and  1037.825.  The  agencies 
each  reserve  the  right  to  request 
information  contained  in  reports 
separately. 

(1)  Manufacturers  must  organize  and 
maintain  records  for  NHTSA  as 
described  in  this  section.  NHTSA  in 
conjunction  or  separately  from  EPA  may 
review  a  manufacturers  records  at  any 
time. 

(2)  Keep  the  records  required  by  this 
section  for  at  least  eight  years  after  the 
due  date  for  the  end  -  of- yea  report. 
Manufacturers  may  not  use  fuel 
consumption  credits  for  any  engines  if 
it  does  not  keep  all  the  records  required 
under  this  section.  Manufacturers  must 
therefore  keep  these  records  to  continue 
to  bank  valid  credits.  Store  these  records 
in  any  electronic  format  and  on  any 
media,  as  long  as  the  manufacturer  can 
promptly  send  the  agencies  organized 
records  in  English  if  the  agencies  ask  for 
them.  Manufacturers  must  keep  these 
records  readily  available.  NHTSA  may 
review  them  at  any  time. 

(3)  Keep  a  copy  of  the  reports  required 
in  §535.8  and  40  CFR 

1036.725.1036.730,  1037.725  and 

1037.730. 

(4)  Keep  records  of  the  vehicles  and 
engine  identification  number  (usually 
the  serial  number)  for  each  vehicle  and 
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engine  produced  that  generates  or  uses 
fuel  consumption  credits  under  the  ABT 
program.  Manufacturers  may  identify 
these  numbers  as  a  range,  if 
manufacturers  change  the  FEL  after  the 
start  of  production,  identify  the  date 
started  using  each  FEL/FCL  and  the 
range  of  vehicles  or  engine 
identification  numbers  associated  with 
each  FEL/FCL.  Manufacturers  must  also 
identify  the  purchaser  and  destination 
for  each  vehicle  and  engine  produced  to 
the  extent  this  information  is  available. 

(5)  The  agencies  may  require 
manufacturers  to  keep  additional 
records  or  to  send  relevant  information 
not  required  by  this  section  in 
accordance  with  each  agency’s 
authority. 

(6)  If  collected  separately  and  NHTSA 
finds  that  information  is  provided 
fraudulent  or  grossly  negligent  or 
otherwise  provided  in  bad  faith,  the 
manufacturer  may  be  liable  to  civil 
penalties  in  accordance  with  each 
agency’s  authority. 

§535.9  Enforcement  approach. 

(a)  Compliance.  (1)  Each  year  NHTSA 
will  assess  compliance  with  fuel 
consumption  standards  as  specified  in 
§535.10. 

(i)  NHTSA  may  conduct  audits  or 
verification  testing  prior  to  first  sale 
throughout  a  given  model  year  or  after 
the  model  year  in  order  to  validate  data 
received  from  manufacturersand  will 
discuss  any  potential  issues  with  EPA 
and  the  manufacturer.  Audits  may 
periodically  be  performed  to  confirm 
manufacturers  credit  balances  or  other 
credit  transactions. 

(ii)  NHTSA  may  also  conduct  field 
inspections  either  at  manufacturing 
plants  or  at  new  vehicle  dealerships  to 
validate  data  received  from 
manufacturers.  Field  inspections  will  be 
carried  out  in  order  to  validate  the 
condition  of  vehicles,  engines  or 
technology  prior  to  first  commercial  sale 
to  verify  each  component’s  certified 
configuration  as  initially  built.  NHTSA 
reserves  the  right  to  conduct  inspections 
at  other  locations  but  will  target  only 
those  components  for  which  a  violation 
would  apply  to  OEMs  and  not  the  fleets 
or  vehicle  owners.  Compliance 
inspections  could  be  carried  out  through 
a  number  of  approaches  including 
during  safety  inspections  or  during 
compliance  safety  testing. 

(iii)  NHTSA  will  conduct  auditsand 
inspections  in  the  same  manner  and, 
when  possible,  in  conjunction  with 
EPA.  NHTSA  will  also  attempt  to 
coordinate  inspections  with  EPA  and 
share  results. 

(iv)  Documents  collected  under 
NHTSA  safety  authority  may  be  used  to 


support  fuel  efficiency  auditsand 
inspections. 

(2)  At  the  end  of  each  model  year 
NHTSA  will  confirm  a  manufacturer’s 
fleet  or  family  performance  values 
against  the  applicable  standards  and,  if 
a  manufacturer  uses  a  credit  flexibility, 
the  amount  of  credits  in  each  averaging 
set.  The  averaging  set  balance  is  based 
upon  the  engines  or  vehicles 
performance  above  or  below  the 
applicable  regulatory  subcategory 
standards  in  each  respective  averaging 
set  and  any  credits  that  are  traded  into 
or  out  of  an  averaging  set  during  the 
model  year. 

(i)  If  the  balance  is  positive,  the 
manufacturer  is  designated  as  having  a 
credit  surplus. 

(ii)  If  the  balance  is  negative,  the 
manufacturer  is  designated  as  having  a 
credit  deficit. 

(iii)  NHTSA  will  provide  notification 
to  each  manufacturer  confirming  its 
credit  balance(s)  after  the  end  of  each 
model  year  directly  or  through  EPA. 

(3)  Manufacturer  are  required  to 
confirm  the  negative  balance  and  submit 
a  fuel  consumption  credit  plan  as 
specified  in  §535. 7(a)  along  with 
supporting  documentation  indicating 
how  it  will  allocate  existing  credits  or 
earn  (providing  information  on  future 
vehicles,  engines  or  technologies),  and/ 
or  acquire  credits,  or  else  be  liable  for 

a  civil  penalty  as  determined  in 
paragraph  (b)  of  this  section.  The 
manufacturer  must  submit  the 
information  within  60  days  of  receiving 
agency  notification. 

(4)  Credit  shortfall  within  an 
averaging  set  may  be  carried  forward 
only  three  years,  and  if  not  offset  by 
earned  or  traded  credits,  the 
manufacturer  may  be  liable  fora  civil 
penalty  as  described  in  paragraph  (b)  of 
this  section. 

(5)  Credit  allocation  plans  received 
from  a  manufacturer  will  be  reviewed 
and  approved  by  NHTSA.  NHTSA  will 
approve  a  credit  allocation  plan  unless 
it  determines  that  the  proposed  credits 
are  unavailable  or  that  it  is  unlikely  that 
the  plan  will  result  in  the  manufacturer 
earning  or  acquiring  sufficient  credits  to 
offset  the  subject  credit  shortfall.  In  the 
case  where  a  manufacturer  submits  a 
plan  to  acquire  future  model  year 
credits  earned  by  another  manufacturer, 
NHTSA  will  require  a  signed  agreement 
by  both  manufacturers  to  initiate  a 
review  of  the  plan.  If  a  plan  is  approved, 
NHTSA  will  revise  the  respective 
manufacturer’s  credit  account 
accordingly  by  identifying  which 
existing  or  traded  credits  are  being  used 
to  address  the  credit  shortfall,  or  by 
identifying  the  manufacturer’s  plan  to 
earn  future  credits  for  addressing  the 


respective  credit  shortfall.  If  a  plan  is 
rejected,  NHTSA  will  notify  the 
respective  manufacturer  and  request  a 
revised  plan.  The  manufacturer  must 
submit  a  revised  plan  within  14  days  of 
receiving  agency  notification.  The 
agency  will  provide  a  manufacturer  one 
opportunity  to  submit  a  revised  credit 
allocation  plan  before  it  initiates  civil 
penalty  proceedings. 

(6)  For  purposes  of  this  regulation, 
NHTSA  will  treat  the  use  of  future 
credits  for  compliance,  as  through  a 
credit  allocation  plan,  as  a  deferral  of 
civil  penalties  for  non-compiiancewith 
an  applicable  fuel  consumption 
standard. 

(7)  if  NHTSA  receives  and  approves  a 
manufacturer’s  credit  allocation  plan  to 
earn  future  credits  within  the  following 
three  model  years  in  order  to  comply 
with  regulatory  obligations,  NHTSA  will 
defer  levying  civil  penalties  for  non- 
compliance  until  the  date(s)  when  the 
manufacturer’s  approved  plan  indicates 
that  credits  will  be  earned  or  acquired 
to  achieve  compliance,  and  upon 
receiving  confirmed  C02  emissions  and 
fuel  consumption  data  from  EPA.  If  the 
manufacturer  fails  to  acquire  or  earn 
sufficient  credits  by  the  plan  dates, 
NHTSA  will  initiate  civil  penalty 
proceedings. 

(8)  In  the  event  that  NHTSA  fails  to 
receive  or  is  unable  to  approve  a  plan 
for  a  non-compliantmanufacturer  due 
to  insufficiency  or  untimeliness, 

NHTSA  may  initiate  civil  penalty 
proceedings. 

(9)  in  the  event  that  a  manufacturer 
fails  to  report  accurate  fuel  consumption 
data  for  vehicles  or  engines  covered 
under  this  rule,  noncompliance  will  be 
assumed  until  corrected  by  submission 
of  the  required  data,  and  NHTSA  may 
initiate  civil  penalty  proceedings. 

(10)  If  EPA  suspends  or  revoke  a 
certificate  of  conformity  as  specified  in 
40  CFR  1036.255  or  1037.255,  and  a 
manufacturer  is  unable  to  take  a 
corrective  action  allowed  by  EPA, 
noncompliance  will  be  assumed,  and 
NHTSA  may  initiate  civil  penalty 
proceedings  or  revoke  fuel  consumption 
credits. 

(b)  Civil  penalties — (1 )  Generally. 
NHTSA  may  assess  a  civil  penalty  for 
any  violation  of  this  part  under  49 
U.S.C.  32902(k).  This  section  states  the 
procedures  for  assessing  civil  penalties 
for  violations  of  §535.3(h).  The 
provisions  of  5  U.S.C.  554,  556,  and  557 
do  not  apply  to  any  proceedings 
conducted  pursuant  to  this  section. 

(2)  Initial  determination  of 
noncompiiance.  An  action  for  civil 
penalties  is  commenced  by  the 
execution  of  a  Notice  of  Violation.  A 
determination  by  NHTSA’s  Office  of 
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Enforcement  of  noncompiiance  with 
applicable  fuel  consumption  standards 
utilizing  the  certified  and  reported  C02 
emissions  and  fuel  consumption  data 
provided  by  the  Environmental 
Protection  Agency  as  described  in  this 
part,  and  after  considering  all  the 
flexibilities  available  under  §535.7, 
underlies  a  Notice  of  Violation.  If 
NHTSA  Enforcement  determines  that  a 
manufacturer’s  averaging  set  of  vehicles 
or  engines  fails  to  comply  with  the 
applicable  fuel  consumption  standard(s) 
by  generating  a  credit  shortfall,  the 
incomplete  vehicle,  complete  vehicle  or 
engine  manufacturer,  as  relevant,  shall 
be  subject  to  a  civil  penalty. 

(3)  Numbers  of  violations  and 
maximum  civil  penalties .  Any  violation 
shall  constitute  a  separate  violation  with 
respect  to  each  vehicle  or  engine  within 
the  applicable  regulatory  averaging  set. 
The  maximum  civil  penalty  is  not  more 
than  $37,500.00  per  vehicle  or  engine. 
The  maximum  civil  penalty  under  this 
section  for  a  related  series  of  violations 
shall  be  determined  by  multiplying 
$37,500.00  times  the  vehicle  or  engine 
production  volume  for  the  model  year 
in  question  within  the  regulatory 
averaging  set.  NHTSA  may  adjust  this 
civil  penalty  amount  to  account  for 
inflation. 

(4)  Factors  for  determining  penalty 
amount .  In  determining  the  amount  of 
any  civil  penalty  proposed  to  be 
assessed  or  assessed  under  this  section, 
NHTSA  shall  take  into  account  the 
gravity  of  the  violation,  the  size  of  the 
violator’s  business,  the  violator’s  history 
of  compliance  with  applicable  fuel 
consumption  standards,  the  actual  fuel 
consumption  performance  related  to  the 
applicable  standards,  the  estimated  cost 
to  comply  with  the  regulation  and 
applicable  standards,  the  quantity  of 
vehicles  or  engines  not  complying,  and 
the  effect  of  the  penalty  on  the  violator’s 
ability  to  continue  in  business.  The 
“estimated  cost  to  comply  with  the 
regulation  and  applicable  standards,” 
will  be  used  to  ensure  that  penalties  for 
non-compliancewill  not  be  less  than 
the  cost  of  compliance. 

(5)  NHTSA  enforcement  report  of 
determination  of  non -compliance.^)  If 
NHTSA  Enforcement  determines  that  a 
violation  has  occurred,  NHTSA 
Enforcement  may  prepare  a  report  and 
send  the  report  to  the  NHTSA  Chief 
Counsel. 

(ii)  The  NHTSA  Chief  Counsel  will 
review  the  report  prepared  by  NHTSA 
Enforcement  to  determine  if  there  is 
sufficient  information  to  establish  a 
likely  violation. 

(iii)  If  the  Chief  Counsel  determines 
that  a  violation  has  likely  occurred,  the 


Chief  Counsel  may  issue  a  Notice  of 
Violation  to  the  party. 

(iv)  If  the  Chief  Counsel  issues  a 
Notice  of  Violation,  he  or  she  will 
prepare  a  case  file  with  recommended 
actions.  A  record  of  any  prior  violations 
by  the  same  party  shall  be  forwarded 
with  the  case  file. 

(6)  Notice  of  violation,  (i)  The  Notice 
of  Violation  will  contain  the  following 
information: 

(A)  The  name  and  address  of  the 
party; 

(B)  The  alleged  violation(s)  and  the 
applicable  fuel  consumption  standard(s) 
violated; 

(C)  The  amount  of  the  proposed 
penalty  and  basis  for  that  amount; 

(D)  The  place  to  which,  and  the 
manner  in  which,  payment  is  to  be 
made; 

(E)  A  statement  that  the  party  may 
decline  the  Notice  of  Violation  and  that 
if  the  Notice  of  Violation  is  declined 
within  30  days  of  the  date  shown  on  the 
Notice  of  Violation,  the  party  has  the 
right  to  a  hearing,  if  requested  within  30 
days  of  the  date  shown  on  the  Notice  of 
Violation,  prior  to  a  final  assessment  of 
a  penalty  by  a  Hearing  Officer;  and 

(F)  A  statement  that  failure  to  either 
pay  the  proposed  penalty  or  to  decline 
the  Notice  of  Violation  and  request  a 
hearing  within  30  days  of  the  date 
shown  on  the  Notice  of  Violation  will 
result  in  a  finding  of  violation  by  default 
and  that  NHTSA  will  proceed  with  the 
civil  penalty  in  the  amount  proposed  on 
the  Notice  of  Violation  without 
processing  the  violation  under  the 
hearing  procedures  set  forth  in  this 
subpart. 

(ii)  The  Notice  of  Violation  may  be 
delivered  to  the  party  by — 

(A)  Mailing  to  the  party  (certified  mail 
is  not  required); 

(B)  Use  of  an  overnight  or  express 
courier  service;  or 

(C)  Facsimile  transmission  or 
electronic  mail  (with  or  without 
attachments)  to  the  party  or  an 
employee  of  the  party. 

(iii)  At  any  time  after  the  Notice  of 
Violation  is  issued,  NHTSA  and  the 
party  may  agree  to  reach  a  compromise 
on  the  payment  amount. 

(iv)  Once  a  penalty  amount  is  paid  in 
full,  a  finding  of  “resolved  with 
payment”  will  be  entered  into  the  case 
file. 

(v)  If  the  party  agrees  to  pay  the 
proposed  penalty,  but  has  not  made 
payment  within  30  days  of  the  date 
shown  on  the  Notice  of  Violation, 
NHTSA  will  enter  a  finding  of  violation 
by  default  in  the  matter  and  NHTSA 
will  proceed  with  the  civil  penalty  in 
the  amount  proposed  on  the  Notice  of 
Violation  without  processing  the 


violation  under  the  hearing  procedures 
set  forth  in  this  subpart. 

(vi)  If  within  30  days  of  the  date 
shown  on  the  Notice  of  Violation  a  party 
fails  to  pay  the  proposed  penalty  on  the 
Notice  of  Violation,  and  fails  to  request 
a  hearing,  then  NHTSA  will  enter  a 
finding  of  violation  by  default  in  the 
case  file,  and  will  assess  the  civil 
penalty  in  the  amount  set  forth  on  the 
Notice  of  Violation  without  processing 
the  violation  under  the  hearing 
procedures  set  forth  in  this  subpart. 

(vii)  NHTSA ’s  order  assessing  the 
civil  penalty  following  a  party’s  default 
is  a  final  agency  action. 

(7)  Hearing  Officer,  (i)  If  a  party 
timely  requests  a  hearing  after  receiving 
a  Notice  of  Violation,  a  Hearing  Officer 
shall  hear  the  case. 

(ii)  The  Hearing  Officer  will  be 
appointed  by  the  NHTSA 
Administrator,  and  is  solely  responsible 
for  the  case  referred  to  him  or  her.  The 
Hearing  Officer  shall  have  no  other 
responsibility,  direct  or  supervisory,  for 
the  investigation  of  cases  referred  for  the 
assessment  of  civil  penalties.  The 
Hearing  Officer  shall  have  no  duties 
related  to  the  light-dutyfuel  economy  or 
medium -and  heavy -duty  fuel  efficiency 
programs. 

(iii)  The  Hearing  Officer  decides  each 
case  on  the  basis  of  the  information 
before  him  or  her. 

(8)  Initiation  of  action  before  the 
Hearing  Officer,  (i)  After  the  Hearing 
Officer  receives  the  case  file  from  the 
Chief  Counsel,  the  Hearing  Officer 
notifies  the  party  in  writing  of — 

(A)  The  date,  time,  and  location  of  the 
hearing  and  whether  the  hearing  will  be 
conducted  telephonically  or  at  the  DOT 
Headquarters  building  in  Washington, 
DC; 

(B)  The  right  to  be  represented  at  all 
stages  of  the  proceeding  by  counsel  as 
set  forth  in  paragraph  (b)(9)  of  this 
section;  and 

(C)  The  right  to  a  free  copy  of  all 
written  evidence  in  the  case  file. 

(i  i )  On  the  request  of  a  party ,  or  at  the 
Hearing  Officer’s  direction,  multiple 
proceedings  may  be  consolidated  if  at 
any  time  it  appears  that  such 
consolidation  is  necessary  or  desirable. 

(9)  Counsel.  A  party  has  the  right  to 
be  represented  at  all  stages  of  the 
proceeding  by  counsel.  A  party  electing 
to  be  represented  by  counsel  must  notify 
the  Hearing  Officer  of  this  election  in 
writing,  after  which  point  the  Hearing 
Officer  will  direct  all  further 
communications  to  that  counsel.  A 
party  represented  by  counsel  bears  all  of 
its  own  attorneys’  fees  and  costs. 

(10)  Hearing  location  and  costs,  (i) 
Unless  the  party  requests  a  hearing  at 
which  the  party  appears  before  the 
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Hearing  Officer  in  Washington,  DC,  the 
hearing  may  be  held  teiephonically.  In 
Washington,  DC,  the  hearing  is  held  at 
the  headquarters  of  the  U.S.  Department 
of  Transportation. 

(ii)  The  Hearing  Officer  may  transfer 
a  case  to  another  Hearing  Officer  at  a 
party’s  request  or  at  the  Hearing 
Officer’s  direction. 

(iii)  A  party  is  responsible  for  all  fees 
and  costs  (including  attorneys’  fees  and 
costs,  and  costs  that  may  be  associated 
with  travel  or  accommodations) 
associated  with  attending  a  hearing. 

(1 1 )  Hearing  procedures,  (i)  There  is 
no  right  to  discovery  in  any  proceedings 
conducted  pursuant  to  this  subpart. 

(ii)  The  material  in  the  case  file 
pertinent  to  the  issues  to  be  determined 
by  the  Hearing  Officer  is  presented  by 
the  Chief  Counsel  or  his  or  her  designee. 

(iii)  The  Chief  Counsel  may 
supplement  the  case  file  with 
information  prior  to  the  hearing.  A  copy 
of  such  information  will  be  provided  to 
the  party  no  later  than  three  business 
days  before  the  hearing. 

(iv)  At  the  close  of  the  Chief  Counsel’s 
presentation  of  evidence,  the  party  has 
the  right  to  examine  respond  to  and 
rebut  material  in  the  case  file  and  other 
information  presented  by  the  Chief 
Counsel.  In  the  case  of  witness 
testimony,  both  parties  have  the  right  of 
cross-examination. 

(v)  In  receiving  evidence,  the  Hearing 
Officer  is  not  bound  by  strict  rules  of 
evidence.  In  evaluating  the  evidence 
presented,  the  Hearing  Officer  must  give 
due  consideration  to  the  reliability  and 
relevance  of  each  item  of  evidence. 

(vi)  At  the  close  of  the  party’s 
presentation  of  evidence,  the  Hearing 
Officer  may  allow  the  introduction  of 
rebuttal  evidence  that  may  be  presented 
by  the  Chief  Counsel . 

(vii)  The  Hearing  Officer  may  allow 
the  party  to  respond  to  any  rebuttal 
evidence  submitted. 

(viii)  After  the  evidence  in  the  case 
has  been  presented,  the  Chief  Counsel 
and  the  party  may  present  arguments  on 
the  issues  in  the  case.  The  party  may 
also  request  an  opportunity  to  submit  a 
written  statement  for  consideration  by 
the  Hearing  Officer  and  for  further 
review,  if  granted,  the  Hearing  Officer 
shall  allow  a  reasonable  time  for 
submission  of  the  statement  and  shall 
specify  the  date  by  which  it  must  be 
received.  If  the  statement  is  not  received 
within  the  time  prescribed,  or  within 
the  limits  of  any  extension  of  time 
granted  by  the  Hearing  Officer,  it  need 
not  be  considered  by  the  Hearing 
Officer. 

(ix)  A  verbatim  transcript  of  the 
hearing  will  not  normally  be  prepared. 

A  party  may,  solely  at  its  own  expense, 


cause  a  verbatim  transcript  to  be  made. 

If  a  verbatim  transcript  is  made,  the 
party  shall  submit  two  copies  to  the 
Hearing  Officer  not  later  than  15  days 
after  the  hearing.  The  Hearing  Officer 
shall  include  such  transcript  in  the 
record. 

(12)  Determination  of  violations  and 
assessment  of  civil  penalties,  (i)  Not 
later  than  30  days  following  the  close  of 
the  hearing,  the  Hearing  Officer  shall 
issue  a  written  decision  on  the  Notice  of 
Violation,  based  on  the  hearing  record. 
This  may  be  extended  by  the  Hearing 
officer  if  the  submissions  by  the  Chief 
Counsel  or  the  party  are  voluminous. 
The  decision  shall  address  each  alleged 
violation,  and  may  do  so  collectively. 
For  each  alleged  violation,  the  decision 
shall  find  a  violation  or  no  violation  and 
provide  a  basis  for  the  finding.  The 
decision  shall  set  forth  the  basis  for  the 
Hearing  Officer’s  assessment  of  a  civil 
penalty,  or  decision  not  to  assess  a  civil 
penalty,  in  determining  the  amount  of 
the  civil  penalty,  the  gravity  of  the 
violation,  the  size  of  the  violator’s 
business,  the  violator’s  history  of 
compliance  with  applicable  fuel 
consumption  standards,  the  actual  fuel 
consumption  performance  related  to  the 
applicable  standard,  the  estimated  cost 
to  comply  with  the  regulation  and 
applicable  standard,  the  quantity  of 
vehicles  or  engines  not  complying,  and 
the  effect  of  the  penalty  on  the  violator’s 
ability  to  continue  in  business.  The 
assessment  of  a  civil  penalty  by  the 
Hearing  Officer  shall  be  set  forth  in  an 
accompanying  final  order.  The  Hearing 
Officer’s  written  final  order  is  a  final 
agency  action. 

(ii)  If  the  Hearing  Officer  assesses  civil 
penalties  in  excess  of  $1 ,000,000,  the 
Hearing  Officer’s  decision  shall  contain 
a  statement  advising  the  party  of  the 
right  to  an  administrative  appeal  to  the 
Administrator  within  a  specified  period 
of  time.  The  party  is  advised  that  failure 
to  submit  an  appeal  within  the 
prescribed  time  will  bar  its 
consideration  and  that  failure  to  appeal 
on  the  basis  of  a  particular  issue  will 
constitute  a  waiver  of  that  issue  in  its 
appeal  before  the  Administrator. 

(iii)  The  filing  of  a  timely  and 
complete  appeal  to  the  Administrator  of 
a  Hearing  Officer’s  order  assessing  a 
civil  penalty  shall  suspend  the 
operation  of  the  Hearing  Officer’s 
penalty,  which  shall  no  longer  be  a  final 
agency  action. 

(iv)  There  shall  be  no  administrative 
appeals  of  civil  penalties  assessed  by  a 
Hearing  Officer  of  less  than  $1,000,000. 

(13)  Appeals  of  civil  penalties  in 
excess  of  $1,000, 000.  (i)  A  party  may 
appeal  the  Hearing  Officer’s  order 
assessing  civil  penalties  over  $1 ,000,000 


to  the  Administrator  within  21  days  of 
the  date  of  the  issuance  of  the  Hearing 
Officer’s  order. 

(ii)  The  Administrator  will  review  the 
decision  of  the  Hearing  Officer  de  novo, 
and  may  affirm  the  decision  of  the 
hearing  officer  and  assess  a  civil 
penalty,  or 

(iii)  The  Administrator  may — 

(A)  Modify  a  civil  penalty; 

(B)  Rescind  the  Notice  of  Violation;  or 

(C)  Remand  the  case  back  to  the 
Hearing  Officer  for  new  or  additional 
proceedings. 

(iv)  In  the  absence  of  a  remand,  the 
decision  of  the  Administrator  in  an 
appeal  is  a  final  agency  action. 

(14)  Collection  of  assessed  or 
compromised  civil  penalties,  (i) 

Payment  of  a  civil  penalty,  whether 
assessed  or  compromised,  shall  be  made 
by  check,  postal  money  order,  or 
electronic  transfer  of  funds,  as  provided 
in  instructions  by  the  agency.  A 
payment  of  civil  penalties  shall  not  be 
considered  a  request  for  a  hearing. 

(ii)  The  party  must  remit  payment  of 
any  assessed  civil  penalty  to  NHTSA 
within  30  days  after  receipt  of  the 
Hearing  Officer’s  order  assessing  civil 
penalties,  or,  in  the  case  of  an  appeal  to 
the  Administrator,  within  30  days  after 
receipt  of  the  Administrator’s  decision 
on  the  appeal. 

(iii)  The  party  must  remit  payment  of 
any  compromised  civil  penalty  to 
NHTSA  on  the  date  and  under  such 
terms  and  conditions  as  agreed  to  by  the 
party  and  NHTSA.  Failure  to  pay  may 
result  in  NHTSA  entering  a  finding  of 
violation  by  default  and  assessing  a  civil 
penalty  in  the  amount  proposed  in  the 
Notice  of  Violation  without  processing 
the  violation  under  the  hearing 
procedures  set  forth  in  this  part. 

(c)  Changes  in  corporate  ownership 
and  control.  Manufacturers  must  inform 
NHTSA  of  corporate  relationship 
changes  to  ensure  that  credit  accounts 
are  identified  correctly  and  credits  are 
assigned  and  allocated  properly. 

(1)  In  general,  if  two  manufacturers 
merge  in  any  way,  they  must  inform 
NHTSA  how  they  plan  to  merge  their 
credit  accounts.  NHTSA  will 
subsequently  assess  corporate  fuel 
consumption  and  compliance  status  of 
the  merged  fleet  instead  of  the  original 
separate  fleets. 

(2)  if  a  manufacturer  divides  or 
divests  itself  of  a  portion  of  its 
automobile  manufacturing  business,  it 
must  inform  NHTSA  how  it  plans  to 
divide  the  manufacturer’s  credit 
holdings  into  two  or  more  accounts. 
NHTSA  will  subsequently  distribute 
holdings  as  directed  by  the 
manufacturer,  subject  to  provision  for 
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reasonably  anticipated  compliance 
obligations. 

(3)  If  a  manufacturer  is  a  successor  to 
another  manufacturer’s  business,  it  must 
inform  NHTSA  how  it  plans  to  allocate 
credits  and  resolve  liabilities  per  49  CFR 
part  534. 

§535.10  How  do  manufacturers  comply 
with  fuel  consumption  standards? 

(а)  Pre-  certification  process.  (1) 
Regulated  manufacturers  determine 
eligibility  to  use  exemptions  or 
exclusions  in  accordance  with  §535.3. 

(2)  Manufacturers  may  seek 

prel  iminary  approvals  as  specified  in  40 
CFR  1036.210  and  40  CFR  1037.210 
from  EPA  and  NHTSA,  if  needed. 
Manufacturers  may  request  to  schedule 
pre-certificationmeetings  with  EPA  and 
NHTSA  prior  to  submitting  approval 
requests  for  certificates  of  conformity  to 
address  any  joint  compliance  issues  and 
gain  informal  feedback  from  the 
agencies. 

(3)  The  requirements  and  prohibitions 
required  by  EPA  in  special 
circumstances  in  accordance  with  40 
CFR  1037.601  and  40  CFR  part  1068 
apply  to  manufacturers  for  the  purpose 
of  complying  with  fuel  consumption 
standards.  Manufacturersshouid  use 
good  judgment  when  determining  how 
EPA  requirements  apply  in  complying 
with  the  NHTSA  program. 

Manufacturers  may  contact  NHTSA  and 
EPA  for  clarification  about  how  these 
requirements  apply  to  them. 

(4)  In  circumstances  in  which  EPA 
provides  multiple  compliance 
approaches  manufacturers  must  choose 
the  same  compliance  path  to  comply 
with  NHTSA’s  fuel  consumption 
standards  that  they  choose  to  comply 
with  EPA’s  greenhouse  gas  emission 
standards. 

(5)  Manufacturers  may  not  introduce 
new  vehicles  into  commerce  without  a 
certificate  of  conformity  from  EPA. 
Manufacturers  must  attest  to  several 
compliance  standards  in  order  to  obtain 
a  certificate  of  conformity.  This  includes 
stating  comparable  fuel  consumption 
results  for  ail  required  C02  emissions 
rates.  Manufacturers  not  completing 
these  steps  do  not  comply  with  the 
NHTSA  fuel  consumption  standards. 

(б)  Manufacturersapply  the  fuel 
consumption  standards  specified  in 
§535.5  to  vehicles,  engines  and 
components  that  represent  production 
units  and  components  for  vehicle  and 
engine  families,  sub-familiesand 
configurations  consistent  with  the  EPA 
specifications  in  40  CFR  86.1819, 
1036.230,  and  1037.230. 

(7)  Only  certain  vehicles  and  engines 
are  allowed  to  comply  differently 
between  the  NHTSA  and  EPA  programs 


as  detailed  in  this  section.  These 
vehicles  and  engines  must  be  identified 
by  manufacturers  in  the  ABT  and 
production  reports  required  in  §535.8. 

(b)  Model  year  compliance . 
Manufacturersare  required  to  conduct 
testing  to  demonstrate  compliance  with 
C02  exhaust  emissions  standards  in 
accordance  with  EPA’s  provisions  in  40 
CFR  part  600,  subpart  B,  40  CFR  1036, 
subpart  F,  40  CFR  part  1037,  subpart  R, 
and  40  CFR  part  1066.  Manufacturers 
determine  equivalent  fuel  consumption 
performance  values  for  C02  results  as 
specified  in  §535.6  and  demonstrate 
compliance  by  comparing  equivalent 
results  to  the  applicable  fuel 
consumption  standards  in  §535.5. 

(c )  End-  of-  the  - yeaprocess. 
Manufacturers  comply  with  fuel 
consumption  standards  after  the  end  of 
each  model  year,  if — 

(1)  For  heavy-dutypickup  trucks  and 
vans,  the  manufacturer’s  fleet  average 
performance,  as  determined  in  §535.6, 
is  less  than  the  fleet  average  standard; 
or 

(2)  For  truck  tractors,  vocational 
vehicles,  engines  and  box  trailers  the 
manufacturer’s  fuel  consumption 
performance  for  each  vehicle  or  engine 
family  (or  sub- family), as  determined  in 
§535.6,  is  lower  than  the  applicable 
regulatory  subcategory  standards  in 
§535.5. 

(3)  For  non-boxand  non-aerotrailers, 
a  manufacturer  is  considered  in 
compliance  with  fuel  consumption 
standards  if  all  trailers  meet  the 
specified  standards  in  §535.5(e)(1)(i). 

(4)  NHTSA  will  use  the  EPA  final 
verified  values  as  specified  in  40  CFR 
86.1819,  40  CFR  1036.755,  and  1037.755 
for  making  final  determinations  on 
whether  vehicles  and  engines  comply 
with  fuel  consumption  standards. 

(5)  A  manufacturer  fails  to  comply 
with  fuel  consumption  standards  if  its 
final  reports  are  not  provided  in 
accordance  with  §535.8  and  40  CFR 
86.1865,  1036.730,  and  1037.730. 
Manufacturers  not  providing  complete 
or  accurate  final  reports  or  any  plans  by 
the  required  deadlines  do  not  comply 
with  fuel  consumption  standards.  A 
manufacturer  that  is  unable  to  provide 
any  emissions  results  along  with 
comparable  fuel  consumption  values 
must  obtain  permission  for  EPA  to 
exclude  the  results  prior  to  the  deadline 
for  submitting  final  reports. 

(6)  A  manufacturer  that  would 
otherwise  fail  to  directly  comply  with 
fuel  consumption  standards  as 
described  in  paragraphs  (c)(1)  through 
(3)  of  this  section  may  use  one  or  more 
of  the  credit  flexibilities  provided  under 
the  NHTSA  averaging,  banking  and 
trading  program,  as  specified  in  §535.7, 


but  must  offset  all  credit  deficits  in  its 
averaging  sets  to  achieve  compliance. 

(7)  A  manufacturer  failing  to  comply 
with  the  provisions  specified  in  this 
part  may  be  liable  to  pay  civil  penalties 
in  accordance  with  §535.9. 

(8)  A  manufacturer  may  also  be  liable 
to  pay  civil  penalties  if  found  by  EPA 
or  NHTSA  to  have  provided  false 
information  as  identified  through 
NHTSA  or  EPA  enforcement  audits  or 
new  vehicle  verification  testing  as 
specified  in  §535.9  and  40  CFR  parts 
86,  1036,  and  1037. 

PART  538— MANUFACTURING 
INCENTIVES  FOR  ALTERNATIVE  FUEL 
VEHICLES 

*  382.  Revise  the  authority  citation  for 
part  538  to  read  as  follows: 

Authority:  49  U.S.C.  32901,  32905,  and 
32906;  delegation  of  authority  at  49  CFR  1 .95. 

*  383.  Revise  §538.5  to  read  as  fol  lows: 
§538.5  Minimum  driving  range. 

(a)  The  minimum  driving  range  that  a 
passenger  automobile  must  have  in 
order  to  be  treated  as  a  dual  fueled 
automobile  pursuant  to  49  U.S.C. 
32901(c)  is  200  miles  when  operating  on 
its  nominal  useable  fuel  tank  capacity  of 
the  alternative  fuel,  except  when  the 
alternative  fuel  is  electricity  or 
compressed  natural  gas.  Beginning 
model  year  2016,  a  natural  gas 
passenger  automobile  must  have  a 
minimum  driving  range  of  150  miles 
when  operating  on  its  nominal  useable 
fuel  tank  capacity  of  the  alternative  fuel 
to  be  treated  as  a  dual  fueled 
automobile,  pursuant  to  49  U.S.C. 
32901(c)(2). 

(b)  The  minimum  driving  range  that  a 
passenger  automobile  using  electricity 
as  an  alternative  fuel  must  have  in  order 
to  be  treated  as  a  dual  fueled  automobile 
pursuant  to  49  U.S.C.  32901(c)  is  7.5 
miles  on  its  nominal  storage  capacity  of 
electricity  when  operated  on  the  EPA 
urban  test  cycle  and  10.2  miles  on  its 
nominal  storage  capacity  of  electricity 
when  operated  on  the  EPA  highway  test 
cycle. 

Dated:  August  16,  2016. 

Anthony  Foxx, 

Secretary, Department  of  Transportation. 

Dated:  August  16,  2016. 

Gina  McCarthy, 

Administrator,  Environmental  Protection 
Agency. 

[FR  Doc.  2016-21203  Filed  10-24-16;  8:45  am] 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Gay  MacGregor 

Sent:  Sat  1/6/2018  5:51:11  PM 

Subject:  Glider  comments  Save  EPA  FINAL.docx 

Glider  comments  Save  EPA  FINAL.docx 


Sent  from  my  iPhone 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

Cc:  Oriin,  David[Oriin. David@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Mon  9/18/2017  7:44:15  PM 

Subject:  Friday  briefing  with  Mandy  on  gliders/trailers 


Bill,  Chris: 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


Ben 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  1/19/2018  6:35:17  PM 

Subject:  RE:  Draft  Glider  Briefing 


No  worries  at  all!  Bill  -just  send  to  OTAQ  Materials  when  you’re  ready  and  I’ll  ship  on  down. 
Thanks! 


From:  Charmley,  William 

Sent:  Friday,  January  19,  2018  1:34  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Re:  Draft  Glider  Briefing 


Great 


Tia,  I  caught  a  typo  towards  the  back. 


So  I  still  have  time  to  make  a  tweak  and  send  it  to  OTAQ  materials  for  submission  to  OAR? 


If  not  it’s  not  a  big  deal.  Plus  I  want  to  take  Draft  off  the  title  slide. 


Thanks 

Bill 


Sent  from  my  iPhone 
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On  Jan  19,  2018,  at  1:31  PM,  Grundler,  Christopher  <grundler . chrl stophef@epa.gov>  wrote: 
This  is  good  to  go  to  Bill  et  al.  Thanks 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
w  w  w .  epa .  gov/ otaq 

On  Jan  19,  2018,  at  11:41  AM,  Sutton,  Tia  <siitton.tia@epa.gov>  wrote: 

Got  it,  will  do! 

From:  Grundler,  Christopher 

Sent:  Friday,  January  19,  2018  11:41  AM 

To:  Sutton,  Tia  <sutton , tia@epa. gov> 

Cc:  Hengst,  Benjamin  <Hengst.6entamm@epa.gov>:  Charmley,  William 

<charmlev. william@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Re:  Draft  Glider  Briefing 

On  my  list  for  today.  Pis  wait 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
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202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 

www.epa.  gov/otaq 

On  Jan  19,  2018,  at  1 1:12  AM,  Sutton,  Tia  <sutton. tia@epa.gov>  wrote: 

Chris  - 1  assume  you  saw  this  and  are  already  planning  to  review/have 
reviewed... but  just  checking  in  to  make  sure  (mainly  so  I  don’t  forget  to  send 
down  to  OAR!  ©). 


From:  Moulis,  Charles 

Sent:  Thursday,  January  18,  2018  3:37  PM 

To:  OTAQ  Materials  <OTA QMaterials@epa. gov>;  Charmley,  William 

<charmlev  .william@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathrvn@epa. gov>: 

Parsons,  Christy  <Parsons.Christy@epa.gov>:  Nelson,  Brian 

<nel son ■brian.@epa.gov>:  Orlin,  David  <Orlm.D3vid@epa.g0v>:  Kataoka,  Mark 
<Kataoka.Mark@,epa.  gov> 

Subject:  Draft  Glider  Briefing 


Chris, 


Here  is  the  draft  glider  briefing  for  Bill  Wehrum  on  Monday.  Please  let  Bill 
Charmley  know  if  you  have  any  comments. 


Chuck 

<DRAFT  Glider  Reconsideration  Update  for  Bill  Wehrum.pptx> 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Gunasekara, 

Mandy[Gunasekara. Mandy@epa.gov];  Wehrum,  Bill[Wehrum. Bill@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Harlow,  David 

Sent:  Tue  12/19/2017  7:54:31  PM 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Chris, 


Ex.  5  -  Deliberative  Process 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Grundler,  Christopher 

Sent:  Tuesday,  December  19,  2017  2:12  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Wehrum,  Bill 
<Wehrum.Bill@epa.gov> 

Cc:  Harlow,  David  <harlow.david@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ex.  5  -  Deliberative  Process 


From:  Gunasekara,  Mandy 
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Sent:  Tuesday,  December  19,  2017  2:02  PM 

To:  Grundler,  Christopher  <gnmdler.chri stopher@epa. gov>;  Wehrum,  Bill 

<W  ehrum .  Bill@epa.  gov> 

Cc:  Harlow,  David  <harlow.david@epa.gov>:  Charmley,  William 

<charmley.william@epa.gov>:  Hengst,  Benjamin  <Hcn gst . B eni am in@ epa . gov> 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ex.  5  -  Deliberative  Process 


From:  Grundler,  Christopher 

Sent:  Tuesday,  December  19,  2017  12:37  PM 

To:  Wehrum,  Bill  <Wehrum.Bill@epa.gov> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>:  Harlow,  David 

<harlow.david@epa. gov>;  Charmley,  William  <charmley.william@epa.gov>:  Hengst,  Benjamin 
<Hengst.  Beni  amin@epa.  gov> 

Subject:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Bill, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Please  let  me  know  if  you  would  like  more  information  regarding  this  topic. 


Chris 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Orlin,  David[Orlin. David@epa.gov] 

Cc:  Cook,  Leila[cook. Ieila@epa.gov];  Burch,  Julia[Burch. Julia@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Wed  1/17/2018  9:40:37  PM 

Subject:  RE:  For  Review:  GliderSAB  &  Reg  agenda:  science/peer  review  template 


I  have  no  comments  on  this 


From:  Sargeant,  Kathryn 

Sent:  Wednesday,  January  17,  2018  4:20  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 

Cc:  Cook,  Leila  <cook.leila@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov> 
Subject:  For  Review:  Glider: SAB  &  Reg  agenda:  science/peer  review  template 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


From:  Hengst,  Benjamin 

Sent:  Friday,  January  12,  2018  11:49  AM 

To:  Sargeant,  Kathryn  <sargeant.kathrvn@epa. gov>:  Charmley,  William 

<charmlev.william@epa.gov> 

Cc:  Cook,  Leila  <cook .leila@epa.gov>:  Burch,  Julia  <Burch, Julia@epa.gov> 

Subject:  RE:  ACTION:  SAB  &  Reg  agenda:  science/peer  review  templates  due  1/19 
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Ex.  5  -  Deliberative  Process 


From:  Sargeant,  Kathryn 

Sent:  Wednesday,  January  10,  2018  3:34  PM 

To:  Charmley,  William  <charmlev.williani@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Bentamin@epa.gov>;  Cook,  Leila  <cook.lel1a@epa.gov>: 
Burch,  Julia  <BurchJulia@epa.gov> 

Subject:  ACTION:  SAB  &  Reg  agenda:  science/peer  review  templates  due  1/19 

Importance:  High 


Ben  and  Lee  received  this  info  directly,  and  I  don’t  mean  to  get  ahead  of  any  OTAQ 
coordination  process  they  have  initiated  or  are  contemplating. .  .but  given  that  time  is  short,  I 
wanted  to  bring  this  to  Bill’s  attention. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 


From:  Hockstad,  Leif 

Sent:  Wednesday,  January  10,  2018  2:12  PM 

To:  Sargeant,  Kathryn  <sargeant.kathrvn@.epa.gov>:  Moltzen,  Michael 

<M.oltzen . Michael @,epa.  gov>:  Jenkins,  Scott  <Jenkins.Scott@,epa.gov>:  Bimbaum,  Rona 
<Bimbaum .Rona@epa. gov>;  Kolb,  Laura  <Kolb ,Laura@epa. eov> 

Cc:  Shoaff,  John  <Shoaff.John@epa.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


From:  Shoaff,  John 

Sent:  Wednesday,  January  10,  2018  12:21  PM 

To:  Tsirigotis,  Peter  <T siri gotis .Peter@epa.gov>:  Koerber,  Mike  <Koerber.Mike@epa.gov>; 
Grundler,  Christopher  <grundler.christopher@,epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>: 
Hengst,  Benjamin  <Hengst.Benjamin@,epa.gov> 

Cc:  Hockstad,  Leif  <Hockstad.Leif@epa.gov>:  Mazza,  Carl  <Mazza.Carl@epa.gov>:  Dunham, 
Sarah  <Dunham. Sarah@epa. gov>:  Krieger,  Jackie  <Krieger. Jackie@epa.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 
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All, 


Happy  new  year!  Somewhat  like  clockwork,  here  again  is  the  semiannual  request  for 


Ex.  5  -  Deliberative  Process 


There  may  be  some  overlap  in  the  work  flow  between  Fall  templates  and  the  possible  fact¬ 
finding  call  on  planned  Spring  actions;  we’ll  keep  you  posted.  Thanks!  Best, 


John 


John  Shoaff  |  Leader,  Policy  Support  Group 
Office  of  Air  Policy  &  Program  Support  (OAPPS) 

Office  of  Air  &  Radiation  |  U.S.  EPA  |  WJC  North  5442-B 
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1200  Pennsylvania  Ave.  NW  |  MC  6103A  |  Washington,  D.C.  |  20460  |  USA 

|  1-202-564-0531  Direct  |  1-202-257-1755  Mobile 


From:  Carpenter,  Thomas 

Sent:  Wednesday,  January  3,  2018  5:23  PM 

To:  Muellerleile,  Caryn  <Muellerlei1e.Caryn@,epa.gov>:  Mazza,  Carl  <Mazza.Carl@epa. eov>: 
Hockstad,  Leif  <Hockstad.Leif@epa.gov>:  Shoaff,  John  <Shoaff John@epa.gov>:  Chun, 
Melissa  <Chun.Melissa@epa.gov> 

Cc:  Owens,  Nicole  <Owens.Nicole@epa.gov>:  Green,  Noelle  <Green.Noelle@epa.gov>: 
Sheppard,  Tracy  <Sheppard. Tracy @ epa. gov>:  Johnston,  Khanna  <jQhnston.Khanna@epa.gov>; 
Zarba,  Christopher  <Zarba . Chri stopher@ epa .  gov> 

Subject:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


Greetings, 


Ex.  5  -  Deliberative  Process 


Please  provide  your  Office’s  completed  templates  to  me  by  January  24,  2018.  The  SAB  Staff 
Office  will  convene  the  Work  Group  after  materials  are  provided. 
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Please  call  if  you  have  any  questions. 

Best, 

Tom 


Thomas  Carpenter 

Designated  Federal  Officer  /  Sr.  Biologist 
US  EPA  Science  Advisory  Board,  MC  1400R 
1 200  Pennsylvania  Avenue,  NW 
Washington  DC  20460 
ph  202  564  4885  Fax  202  565  2098 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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To:  Charmley,  William[charmley.william@epa.gov];  Nelson,  Brian[nelson.brian@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Sanchez,  James[sanchez.james@epa.gov];  Moulis,  Charles[mou lis.charles@epa.gov] 

From:  Cullen,  Angela 

Sent:  Fri  12/1/2017  6:15:09  PM 

Subject:  RE:  TTU  Follow-Up  11-28-2017 

Responses  to  Tenn  Tech  11  28  2017  email.pdf 

Responses  to  Tenn  Tech  11  28  2017  email. docx 


Bill, 


Attached  is  the  response.  If  you  are  ok  with  this  version,  then  the  pdf  is  also  attached. 


We  will  docket  your  email  back  to  TTU  and  the  attachment  once  you  send  it  to  TTU. 


Thanks, 

Angela 


From:  Charmley,  William 

Sent:  Friday,  December  01,  2017  7:56  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Sanchez,  James  <sanchez.james@epa.gov>;  Moulis,  Charles 
<moulis  .charles@epa.gov> 

Subject:  RE:  TTU  Follow-Up  11-28-2017 


Angela  and  everyone  - 


I  just  finished  reviewing  and  editing/commenting  on  the  Q&A  document  for  TTU.  The  draft 
looks  very  good.  When  you  first  look  at  it,  it  will  seem  like  I  made  -100  comments,  but  the 
vast  majority  are  just  formating  edits. 
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I  did  add  2  or  3  comments  that  I  would  like  to  discuss,  and  of  course  I  would  like  you  to  review 
my  edits  and  see  if  they  make  sense. 


If  we  can  finish  this  today  that  would  be  great,  and  I  can  send  these  responses  by  to  TTU,  and  we 
should  also  submit  a  copy  of  the  Q&As  to  the  docket. 


Thanks 

Bill 


From:  Cullen,  Angela 

Sent:  Wednesday,  November  29,  2017  3:59  PM 

To:  Charmley,  William  <ch armlev .wil  1  iam@epa. gov>:  Nelson,  Brian  <nelson.briatj@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathryn@.epa.gov>:  Sanchez,  James  <sanchez.james@epa.gov>:  Moulis,  Charles 
<moulis.charles@  epa.gov> 

Subject:  RE:  TTU  Follow-Up  11-28-2017 


Bill  and  Kathryn, 


A  first  draft  of  the  responses  can  be  found  at  I:\Prolect\GHG  Heavy  Duty  Truck  Rule  Phase  2\01 
Reconsideration  NPRMVDraft  Responses  to  Tenn  Tech  1  1_28_2017  email.docx. 


Angela 
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From:  Charmley,  William 

Sent:  Tuesday,  November  28,  2017  4:1 1  PM 

To:  Cullen,  Angela  <cul len .angel a@.epa . gov>:  Nelson,  Brian  <nelsoti .bri an@epa. gov>: 
Mitchell,  George  <M.ltchell..George@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christv@.epa.gov>:  Sargeant,  Kathryn 

<sargeant.katfary  rt@epa.gov>:  Sanchez,  James  <sanchez.i  ames@cpa.  gov>:  Moulis,  Charles 
<moulis.cbarles@epa.gov> 

Subject:  FW:  TTU  Follow-Up  11-28-2017 


Dear  Angela,  Brian,  and  George  - 


Please  see  these  questions  below  from  Tom  Brewer  at  Tennessee  Tech. 


Can  we  draft  written  responses  to  these  questions  that  we  can  provide  to  Tennesse  Tech  in  the 
next  week  -  say  by  Friday? 


Ex.  5  -  Deliberative  Process 
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Let  me  know  your  thoughts  on  this  once  you  have  all  had  a  chance  to  review  these  and  discuss 
the  best  course  of  action. 


I  think  the  questions  are  responsible,  and  we  should  provide  responses  in  writing,  and  offer  to 
have  a  call  with  TTU. 


Thanks 

Bill 


From:  Brewer,  Tom  [mail toiTBrewer@.tntech .edit] 

Sent:  Tuesday,  November  28,  2017  3:40  PM 
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To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  TTU  Follow-Up  11-28-2017 


Bill  .... 


The  Tennessee  Tech  Emissions  Testing  Team  has  reviewed  the  EPA  document  ‘  Chassis 
Dynamometer  Testing  of  Two  Recent  Model  Heavy  -  Duty  On  -  Highway  Diesel  Glider 
Vehicles  ‘  dated  November  20,  2017  and  would  like  to  ask  some  detailed  follow  up  / 
clarification  questions  that  might  help  us  better  understand  your  methods  /  choices  and  be  useful 
in  completing  our  Phase  II  and  III  testing. 


>■  The  tested  Gliders  2016  &  2017  were  ‘loaned’  vehicles,  with  179,273  and  30,600  miles 
respectively.  Why  were  these  Gliders  chosen  to  test  instead  of  a  newly  refurbished  / 
remanufactured  glider  engine  from  a  rebuilder?  It  is  our  understanding  of  how  the  EPA  tests 
OEM  Heavy  Duty  Engines  for  the  EPA  Certification  process. 

>  ■  Who  loaned  the  two  Glider  vehicles  ? 

>  ■  Our  understanding  is  that  Fitzgerald  and  other  glider  assemblers  sell  many  options  to 
customers,  including  KIT  ONLY,  customer  supplied  engines,  and  factory  remanufactured 
engines  from  Cummins  and  Detroit  Diesel.  Can  you  please  provide  the  VIN  #s  to  allow  us  to 
determine  the  engine  set-up  ? 

>  ■  Did  you  verify  that  the  ECM’s  were  set  to  the  engine  rebuilder’s  specifications  ?  ...  or  did 
you  verify  that  the  ECMs  had  not  been  modified,  altered,  or  tampered  with  prior  to  testing  ? 

>  ■  Did  you  leak  test  the  cylinders,  verify  boost,  or  verify  the  fuel  maps  for  the  test  ? 

>  ■  Were  the  gliders  and  the  ‘other  recent  model  trucks’  tested  on  the  same  day  ?  ...  or  was  the 
comparison  data  pulled  from  existing  test  outcomes  for  the  ‘other  trucks  ‘  ? 

>■  Did  all  four  test  vehicles  have  the  exact  same  operating  fluids  (  fuel  /  oil  /  coolant  etc  )  ?  If 
different,  please  provide  the  operating  fluid  information  for  all  four  vehicles. 

>■  Why  were  the  Glider  Kits  emissions  compared  to  ‘  other  recent  model  trucks’  instead  of  the 
2010  EPA  Clean  Air  Act  Emissions  Standards  ? 

>  ■  Why  is  the  Particulate  Matter  reflected  in  milligrams  per  mile  instead  of  the  standard  g/bhp- 
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hr  ?  ...  and  why  are  the  others  reflected  in  per  mile  increments  ? 

>■  What  was  the  fuel  economy  on  the  ‘other  recent  model  trucks  ‘  ? 

>■  Can  you  provide  the  equivalents  to  Tables  12-13-14  for  the  ‘other  recent  model  trucks’  ? 

>■  While  repairing  Glider  #1  and  testing  it  ‘as-is’  may  be  representative  of  the  real  world 
performance,  have  any  OEM  trucks  been  tested  in  similar  conditions  ?  If  so,  what  were  the 
results  ? 

>■  Given  the  condition  of  Glider  #1,  is  it  fair  to  say  the  glider  vehicles  were  pulled  off  the  road 
and  tested  ‘as-is’  ?  Were  the  two  OEM  s  used  for  comparison  also  pulled  off  the  road  and  tested 
‘as-is’  ? 

>  ■  The  test  fuel  used  in  this  program  met  EPA  Highway  Certification  diesel  fuel  specifications 
in  40  CFR  part  1065  as  stated  in  Table  2.  Further  the  gliders  went  through  a  triple  drain  and  flush 
procedure  shown  in  Table  3  to  ensure  the  engines  were  performing  on  the  Test  Fuel.  Can  you 
provide  the  fuel  properties  for  the  two  comparison  vehicles  and  the  original  test  dates  for  those 
vehicles  ? 


A  response  this  week  would  be  greatly  appreciated  and  thank  you  so  much  for  your  continued 
cooperation. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Chester  France 

Sent:  Fri  5/26/2017  6:14:01  PM 

Subject:  Penske  and  Fitzgerald 

FYI. 

http://www.teampenske.eom/news/index.cfm/c/683/53214/PENSKE  GROWS  PARTNERSHIP  WITH  FITZGE 
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ROGER  $.  PmSKB 

Chairman 


Mr,  Scott  Pruitt 
Administrator 
United  States  Environmental  Protection  Agency 
William  Jefferson  Clinton  Building  North 
1200  Pennsylvania  Ave.,  NW 
Washington,  DC  20460 

Dear  Administrator  Pruitt: 

The  Penske  organization  has  a  significant  presence  in  Tennessee.  Penske 
Truck  Leasing  and  Penske  Logistics  have  68  corporate  locations  and 
licensees  in  Tennessee  employing  over  400,  and  Penske  Automotive 
Group  operates  a  retail  automotive  location  in  Memphis  and  employs  143 

In  addition,  Premier  Truck  Group  operates  a  retail  heavy-duty  truck 
dealership  in  Knoxville,  employing  85  people  A  substantial  portion  of  its 
annual  business  is  conducted  with  Fitzgerald  Glider  Sales  of  Byrdstown, 
Tennessee,  through  the  sales  of  glider  kits  and  assembly  parts  for  their 
operations.  We  have  five  employees  within  our  business  dedicated  to  the 
sales,  supply  and  management  of  commerce  between  our  two 
organizations. 

In  calendar  years  2014,  2015  and  2016,  Premier  Tuck  Group  achieved 
sales  of  over  $110  million  with  Fitzgerald  Glider  Sales.  Fitzgerald  is  our 
largest  customer  in  Tennessee,  and  an  enforcement  of  the  Phase  2  GHG 
regulations  would  be  detrimental  to  our  business,  our  employees  and  our 
community. 

We  appreciate  your  consideration  to  repeal  the  GHG  Phase  2  regulations 
relative  to  the  sale  and  assembly  of  Glider  Kits. 


RSP/cdg 

cc:  T.  Fitzgerald 

R.  Shearing 


PENSKE  AUTOMOTIVE  GROUP,  INC.  •  2555  TELEGRAPH  ROAD  ♦  BLOOMFIELD  HILLS.  MICHIGAN  48302-0954 
TELEPHONE;  248-648-2400  •  FAX:  248-648-2405  •  rogef.penske@pensKecorp,com 
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ATTACHMENT  1 

Comments  of  the  California  Air  Resources  Board  in  Response  to  the  United 
States  Environmental  Protection  Agency’s  Request  for  Comment  on  The 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 

and  Glider  Kits 

EPA-HQ-OAR -201 4-0827 

Specific  CARB  comments  in  response  to  U.S.  EPA’s  requests  for  comment  on  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits  are  presented  below. 

Attachment  1  discusses  comments  on  the  legal  and  technical  issues  on  the  proposed 
Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits. 
Section  I  of  Attachment  Idiscusses  comments  on  legal  issues  and  sections  II  to  VII 
discuss  comments  on  technical  issues. 

Attachment  2  is  a  brief  summary  of  CARB’s  Portable  Emissions  AcQuisition  System 
(PEAQS)  Glider  Kit  Detection  Program  and  emissions  from  glider  vehicles  detected  in 
the  program. 

Attachment  3  is  a  brief  summary  of  real-world  heavy-duty  diesel  truck  emissions  from 
gliders  in  California 
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Comments  of  the  California  Air  Resources  Board  in  Response  to  the 
United  States  Environmental  Protection  Agency’s  Requests  for  Comment  on  the 
Proposed  “Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 
and  Glider  Kits,”  82  Federal  Register  53,442  (Nov.  16,  2017) 

EPA-HQ-OAR -201 4-0827 

Issue  for  which  U.S.  EPA  seeks  comment: 

I.  Is  U.S.  EPA’s  proposed  interpretation  that  it  lacks  authority  to  regulate 

glider  vehicles,  glider  engines,  and  glider  kits  under  the  Federal  Clean  Air 
Act  (CAA)  section  202(a)(1)  reasonable? 


1.1.  U.S.  EPA  is  Authorized  to  Regulate  Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits  Under  CAA  §  202(a)(1) 

As  explained  in  greater  detail  below,  U.S.  EPA’s  proposed  interpretation  that  it  lacks 
authority  to  prescribe  emission  standards  for  glider  vehicles,  glider  engines,  and  glider 
kits  under  section  §  202(a)(1 )  of  the  federal  Clean  Air  Act  (CAA)  is  incorrect.  U.S. 

EPA's  proposed  interpretation  is  inconsistent  with  the  fact  that  glider  vehicles  are 
manufactured,  marketed,  and  sold  as  “new”  vehicles,  is  inconsistent  with  the  text  of  the 
CAA  that  defines  “new  motor  vehicles”  and  “new  motor  vehicle  engines”,  and  is 
inconsistent  with  the  purpose  of  Title  II  of  the  CAA  that  authorizes  and  mandates 
U.S.  EPA  to  promulgate  and  revise  regulations  to  control  air  pollutants  emitted  from  new 
motor  vehicles  and  new  motor  vehicle  engines  in  order  to  protect  the  public's  health  and 
welfare,  and  our  nation's  air  quality. 

It  is  settled  law  that  courts  will  determine  the  propriety  of  U.S.  EPA’s  interpretations  of 
the  CAA  using  the  standard  established  by  the  U.S.  Supreme  Court  in  Chevron  U.S.A. 
Inc.  v.  Natural  Resources  Defense  Council,  Inc.,  467  U.S.  837,  842-843  (1984).1 

When  a  court  reviews  an  agency's  construction  of  the  statute  which  it 
administers,  it  is  confronted  with  two  questions.  First,  always,  is  the  question 
whether  Congress  has  directly  spoken  to  the  precise  question  at  issue.  If  the 
intent  of  Congress  is  clear,  that  is  the  end  of  the  matter;  for  the  court,  as  well  as 
the  agency,  must  give  effect  to  the  unambiguously  expressed  intent  of 
Congress.  If,  however,  a  court  determines  ...  the  statute  is  silent  or  ambiguous 
with  respect  to  the  specific  issue,  the  question  for  the  court  is  whether  the 
agency's  answer  is  based  on  a  permissible  construction  of  the  statute. 

Chevron,  467  U.S.  837,  842-843  (1984).2 


1  Utility  Air  Regulatory  Group  v.  EPA,  134  S.Ct.  2427,2439(2014). 

2  See  also  Chevron  at  843,  ffa.  9  ( “If  a  court,  employing  traditional  tools  of  statutory  construction,  ascertains  that 
Congress  had  an  intention  on  the  precise  question  at  issue,  that  intention  is  the  law  and  must  be  given  effect.”) 
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1.1.1  U.S.  EPA's  Proposed  Interpretation  That  Glider  Vehicles  and  Glider  Engines 
are  Not  “New  Motor  Vehicles”  and  “New  Motor  Vehicle  Engines”, 
Respectively,  is  Not  Reasonable  Because  It  is  Expressly  Inconsistent  with 
the  Text  of  the  CAA 

U.S.  EPA’s  proposed  interpretations  of  “new  motor  vehicle”  and  “new  motor  vehicle 
engine”  are  inconsistent  with  the  text  of  the  CAA  and  are  therefore  foreclosed  under 
Chevron  step  one  (i.e.,  Congress  has  directly  spoken  to  the  precise  question  at  issue). 
CAA  §  216(2)  defines  a  “motor  vehicle”  as  “any  self-propelled  vehicle  designed  for 
transporting  persons  or  property  on  a  street  or  highway”;  with  the  exception  of  vehicles 
and  engines  that  are  imported  or  offered  for  importation,  CAA  §  216(3)  defines  a  “new 
motor  vehicle”  as  “a  motor  vehicle  the  equitable  or  legal  title  to  which  has  never  been 
transferred  to  an  ultimate  purchaser,”  and  further  defines  a  “new  motor  vehicle  engine” 
as  “an  engine  in  a  new  motor  vehicle  or  a  motor  vehicle  engine  the  equitable  or  legal 
title  to  which  has  never  been  transferred  to  the  ultimate  purchaser.”  (Emphasis  added). 

Congress  has  expressly  authorized  U.S.  EPA  to  regulate  motor  vehicles  whose 
equitable  or  legal  titles  have  never  been  transferred  to  ultimate  purchasers.  Glider 
vehicles  clearly  meet  this  statutory  definition  because  they  are  marketed  and  sold  as 
"new"  trucks3,  and  because  the  ultimate  purchasers  of  glider  vehicles  obtain  the  initial 
titles  to  glider  vehicles.4  The  fact  that  glider  vehicles  incorporate  previously  owned 
engines  and  transmissions  does  not  thereby  exclude  glider  vehicles  from  the  definition 
of  “new  motor  vehicles.”  "New  motor  vehicles"  necessarily  incorporate  "new  motor 
vehicle  engines"  in  order  to  meet  CAA  §§  216(2)  and  (3)'s  criteria  that  motor  vehicles 
are  self-propelled,  but  Congress  expressly  defined  "new  motor  vehicle  engine"  to 
encompass  not  only  vehicle  engines  whose  equitable  or  legal  titles  have  never  been 
transferred  to  ultimate  purchasers,  but  also  engines  in  new  motor  vehicles,  regardless 
of  whether  such  engines  were  previously  owned.  These  statutory  definitions  collectively 
evidence  Congress'  intent  that  the  definition  of  “new  motor  vehicles”  encompass  both 
motor  vehicles  powered  by  motor  vehicle  engines  whose  legal  or  equitable  titles  have 
never  previously  been  transferred  to  ultimate  purchasers,  and  new  motor  vehicles 
powered  by  previously  owned  engines. 

U.S.  EPA’s  proposed  interpretations  of  “new  motor  vehicle”  and  “new  motor  vehicle 
engine”  directly  and  impermissibly  conflict  with  the  clear  statutory  text  defining  "new 
motor  vehicle"  and  "new  motor  vehicle  engine"  in  CAA  §  216(3)  because  its 
interpretations  expressly  exclude  the  category  of  previously  owned  engines  in  new 
motor  vehicles  from  the  statutory  definition  of  "new  motor  vehicle  engine",  and  would 
further  exclude  the  category  of  new  motor  vehicles  powered  by  previously  owned 
engines  from  the  definition  of  "new  motor  vehicle",  therefore  rendering  those  categories 
of  new  motor  vehicle  engines  and  new  motor  vehicles  as  mere  surplusage.  "It  is 


3  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2,  81  Fed.  Reg.  73478, 73514,  fn  82  (Oct.  25,  2016);  See  advertisements  for  glider  vehicles  cited  below  in 
Section  V  of  CARB’s  comments. 

4  81  Fed.  Reg.  73478, 73514,  fn  83  (Oct.  25,2016). 
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axiomatic  that  a  statute  must  be  construed  to  avoid  that  result  so  that  no  provision  will 
be  inoperative  or  superfluous."  Motor  &  Equip.  Mfrs.  Ass’n  v.  EPA,  627  F.2d.  1095, 

1108  (D.C  Cir.  1979)  cert  denied,  446  U.S.  952, 100  (1980).  Because  U.S.  EPA’s 
proposed  interpretations  directly  conflict  with  Congress'  unambiguously  expressed 
intent,  they  are  foreclosed  under  Chevron  step  one.  U.S.  EPA's  assertion  that  “a 
previously  owned  engine  ...  becomes  a  ‘new  motor  vehicle  engine'  within  the  meaning 
of  CAA  section  216(3),  due  to  the  engine’s  now  being  in  a  ‘new  motor  vehicle,’  reflects 
circular  reasoning...”,5  simply  misses  the  point.  The  classifications  of  new  motor 
vehicles  and  new  motor  vehicle  engines  are  not  the  result  of  circular  reasoning,  but  are 
instead  directly  compelled  from  the  statutory  definitions  of  "new  motor  vehicle"  and  "new 
motor  vehicle  engine." 

U.S.  EPA’s  reliance  on  the  legislative  history  of  the  Automobile  Information  Disclosure 
Act  of  1958  (AIDA)6  to  support  its  interpretation  of  "new  motor  vehicles"  and  "new  motor 
vehicle  engines"  in  CAA  §  216(3)  does  not  cast  doubt  on  this  expression  of 
congressional  intent.  U.S.  EPA  first  acknowledges  that  “[w]hile  the  legislative  history  of 
the  1 965  CAA  does  not  expressly  indicate  that  Congress  based  its  definition  of  'new 
motor  vehicle'  on  the  definition  of  'new  automobile'  first  adopted  by  the  Automobile 
Information  Disclosure  Act  of  1958,  it  seems  clear  that  such  was  the  case.”7  U.S.  EPA 
then  infers,  solely  from  its  observation  that  the  definition  of  “new  motor  vehicle”  in 
section  208(3)  of  the  Motor  Vehicle  Air  Pollution  Control  Act8  appears  to  be  very  similar 
to  the  definition  of  “new  automobile”  in  the  AIDA,  that  “Congress  intended,  for  purposes 
of  Title  II  [of  the  Clean  Air  Act]  that  a  ‘new  motor  vehicle’  would  be  understood  to  mean 
something  equivalent  to  a  ‘new  automobile’  -  i.e.,  a  true  ‘showroom  new’  vehicle.”9 
U.S.  EPA  then  states,  without  citing  to  any  statutory  text  or  legislative  history,  it  is 
“implausible  that  Congress  would  have  had  in  mind  that  a  ‘new  motor  vehicle’  might 
also  include  a  vehicle  comprised  of  new  body  parts  and  a  previously  owned 
powertrain,”10  and  that  “Congress  did  not  intend  that  a  vehicle  comprised  of  a  new  outer 
shell  conjoined  to  a  previously  owned  powertrain  should  be  treated  as  a  ‘new  vehicle,’ 
based  solely  on  the  fact  that  the  vehicle  may  have  been  assigned  a  new  title  following 
assembly.”11  Based  solely  on  this  reasoning,  U.S.  EPA  concludes  that  the  statutory 
definition  of  “new  motor  vehicle”  in  §  216(3)  of  the  CAA  must  exclude  glider  vehicles, 
because  glider  vehicles  are  powered  by  previously  owned  engines.12  U.S.  EPA  also 
utilizes  this  same  reasoning  to  conclude  that  a  glider  engine  does  not  meet  the  statutory 
interpretation  of  a  “new  motor  vehicle  engine.”  U.S.  EPA  reasons  that  a  glider  engine  is 
necessarily  a  previously  owned  engine,  that  installing  a  previously  owned  engine  in  a 


5  82  Fed.  Reg.  53442,  53446  (Nov.  16,  2017).  (Emphasis  in  original  removed). 

6  Pub.  L.  85-506,  72  Stat.  325-327. 

7  82  Fed.  Reg.  53442,  53445  (Nov.  16,  2017).  (Emphasis  added). 

8  Pub.  L.  89-272,  79  Stat.  992-996. 

9  82  Fed.  Reg.  53442, 53446  (Nov.  16,  2017). 

10  Ibid. 

11  Ibid. 

12  Ibid. 
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glider  kit  does  not  transform  the  completed  glider  vehicle  into  a  new  motor  vehicle,13 
and  that  because  a  glider  vehicle  is  not  a  “new  motor  vehicle”,  a  glider  engine  cannot  be 
defined  as  an  new  motor  vehicle  engine. 

U.S.  EPA’s  reliance  on  the  AIDA  is  misplaced  for  two  reasons.  First,  nothing  in  the 
AIDA’s  definition  of  “new  automobile”  suggests  that  the  definition  would  not  apply  to  a 
car  that  was  being  marketed  as  a  new  vehicle  that  contained  a  rebuilt  engine.  Second, 
the  AIDA  has  a  purpose  that  is  very  different  from  that  of  the  CAA.  Congress  primarily 
enacted  the  AIDA  to  address  unscrupulous  vehicle  dealer  marketing  practices  of 
inflating  manufacturer  suggested  retail  prices  of  new  automobiles  and  the  accessories 
and  options  installed  on  such  automobiles,  and  with  misrepresenting  the  actual  amounts 
of  those  markups  to  consumers  of  new  automobiles.  Congress  determined  that  such 
dealer  practices  could  be  addressed,  in  part,  by  requiring  manufacturers  and  importers 
of  new  automobiles  to  label  new  automobiles  with  specified  information,  including 
manufacturer  suggested  retail  prices  of  new  automobiles,  and  of  each  accessory  or 
optional  equipment  attached  to  such  automobiles  at  the  time  they  were  delivered  to  a 
vehicle  dealer.14  Congress  defined  "new  automobile"  in  the  AIDA  as  “any  passenger 
car  or  station  wagon.”15 

The  definitions  of  “new  motor  vehicle”  and  “new  motor  vehicle  engine,”  by  contrast, 
originate  in  an  Act  with  a  very  different  purpose.  Congress  enacted  the  Motor  Vehicle 
Air  Pollution  Control  Act16  (MVAPCA)  in  1965  to  address  a  significantly  different  type  of 
harm  than  the  questionable  marketing  practices  it  addressed  in  enacting  the  AIDA  - 
namely,  the  broad  and  intractable  harm  presented  by  vehicular  and  engine  emissions. 
The  legislative  history  of  the  MVAPCA  indicates  that  Congress  was  fully  aware  that 
motor  vehicles  and  motor  vehicle  engines  were  a  significant  source  of  air  pollutants  that 
were  harming  the  public’s  health  and  welfare,  and  that  a  comprehensive  nationwide 
approach  was  required  to  reduce  such  emissions. 

During  a  series  of  hearings  conducted  in  1965,  members  of  Congress  consistently 
stated  their  awareness  that  motor  vehicle  emissions  were  threatening  the  public  health 
and  welfare,  and  that  the  federal  government  needed  to  enact  emission  standards  to 
address  the  harm  associated  with  such  emissions. 

The  legislation  being  discussed  by  the  committee  today  would  help  meet  the 
objectives  as  proposed  by  President  Johnson  that  we  end  "the  poisoning  of  the 
air  we  breathe"  and  called  upon  us  to  "prevent  the  pollution  of  our  air  before  it 
happens."  The  millions  of  motor  vehicles  which  jam  the  highways  and 


13  Ibid.  "[W]hile  adding  a  previously  owned  engine  to  a  glider  kit  may  result  in  the  creation  of  a  'motor  vehicle,'  the 
assertion  that  the  previously  owned  engine  thereby  becomes  a  new  motor  vehicle  engine'  within  the  meaning  of 
CAA  section  216(3),  due  to  the  engine's  now  being  in  a  'new  motor  vehicle,'  reflects  circular  thinking.  ..." 

14  H.R.  Rep.  85-1958, 2d  Sess.,  1958  U.S.  Code  Cong.  &  Admin  News,  pp.  2902-2909. 

15  Pub.  L.  85-506, 72  Stat.  325. 

16  Pub.  L.  89-272,  79  Stat.  992-996. 
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expressways  of  this  country  are  the  main  culprits  in  the  pollution  of  our  air  and 
some  efforts  should  be  taken  to  reduce  these  pollutants.17 

Motor  exhaust  fouls  our  cities  and  towns.  Smoke  and  soot  from  such  fumes 
cause  as  much  as  $5  billion  a  year  in  plant  and  property  damage.  Corrosion 
and  soiling  caused  by  motor  exhaust  has  been  estimated  to  cost  the  average 
person  $30.00  a  year.  The  damage  that  these  fumes  can  do  is  evident  to 
anyone  who  has  inspected  an  automobile  exhaust  pipe  after  several  thousand 
miles  of  use. 

Exhaust  fumes  sicken  pedestrians  and  motorists  alike  and  may  even  cause 
death.  These  fumes  offend  our  noses;  irritate  our  eyes;  and  foul  the  air  we 
breathe.  Auto  exhaust  has  been  shown  to  cause  cancer  in  mice;  scientists  fear 
that  it  produces  the  same  disease  in  humans.... 

[M]otor  exhaust  is  the  only  major  source  of  air  pollution  not  under  some  degree 
of  local  or  Federal  regulation.  The  time  for  such  regulation  is  now.  Motor 
vehicles  already  dump  92  million  tons  of  carbon  monoxide  alone  into  the  air. 
Within  the  next  decade,  the  number  of  automobiles  trailing  this  lethal  gas  and 
other  harmful  pollutants  along  our  roads  and  highways  will  increase  by  a  third. 
The  air  around  us  is  an  exhaustible  resource  which  must  be  protected  and 
conserved.  To  prevent  increasing  damage  to  property  and  health  from  exhaust 
fumes  and  to  insure  that  our  children  and  grandchildren  will  have  clean  air  to 
breathe,  we  must  begin  the  moves  needed  to  stop  this  fouling  of  our 
environment  now.18 

The  most  pertinent  provisions  of  the  MVAPCA  for  purposes  of  U.S.  EPA’s  proposed 

interpretation  are  set  forth  below: 

Section  202(a)  of  the  MVAPCA  required  the  Secretary  of  Health,  Education,  and 

Welfare  to: 

[Prescribe  as  soon  as  practicable  standards,  applicable  to  the  emission  of  any 
kind  of  substance,  from  any  class  or  classes  of  new  motor  vehicles  or  new 
motor  vehicle  engines,  which  in  his  judgment  cause  or  contribute  to,  or  are 
likely  to  cause  or  contribute  to,  air  pollution  which  endangers  the  health  or 
welfare  of  any  persons,  and  such  standards  shall  apply  to  such  vehicles  or 
engines  whether  they  are  designed  as  complete  systems  or  incorporate  other 
devices  to  prevent  or  control  such  pollution.19 


17  Hearing  before  Subcommittee  on  Public  Health  and  Welfare  of  the  House  Comm,  on  Interstate  and  Foreign 
Commerce,  on  Sen.  No.  306, 89th  Cong.,  1“  Sess.,  (Cong.  Helstoski,  p.  90). 

18 Id.,  (Cong.  Long,pp.  98-99). 

19  Pub.  L.  89-272,  79  Stat.  992-993. 
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Section  208  of  the  MVAPCA  defined  the  terms  "manufacturer,"  "motor  vehicle,"  "new 
motor  vehicle,"  "new  motor  vehicle  engine,"  and  "ultimate  purchaser"  that  are  largely 
identical  to  the  current  definitions  of  those  terms,  as  codified  in  CAA  §  216(3). 

(1)  The  term  “manufacturer”  means  any  person  engaged  in  the  manufacturing 
or  assembling  of  new  motor  vehicles  or  new  motor  vehicle  engines,  or  importing 
such  vehicles  or  engines  for  resale,  or  who  acts  for  and  is  under  the  control  of 
any  such  person  in  connection  with  the  distribution  of  new  motor  vehicles  or 
new  motor  vehicle  engines,  but  shall  not  include  any  dealer  with  respect  to  new 
motor  vehicles  or  new  motor  vehicle  engines  received  by  him  in  commerce. 

(2)  The  term  “motor  vehicle”  means  any  self-propelled  vehicle  designed  for 
transporting  persons  or  property  on  a  street  or  highway. 

(3)  The  term  “new  motor  vehicle”  means  a  motor  vehicle  the  equitable  or  legal 
title  to  which  has  never  been  transferred  to  an  ultimate  purchaser;  and  the  term 
“new  motor  vehicle  engine”  means  an  engine  in  a  new  motor  vehicle  or  a  motor 
vehicle  engine  the  equitable  or  legal  title  to  which  has  never  been  transferred  to 
the  ultimate  purchaser. 

(5)  The  term  “ultimate  purchaser”  means,  with  respect  to  any  new  motor  vehicle 
or  new  motor  vehicle  engine,  the  first  person  who  in  good  faith  purchases  such 
new  motor  vehicle  or  new  engine  for  purposes  other  than  resale.20 

In  enacting  the  MVAPCA,  Congress  was  fully  aware  that  vehicular  and  engine 
emissions  represented  a  significant  risk  to  the  public  health  and  welfare,  and 
accordingly  enacted  a  statutory  definition  of  "new  motor  vehicle"  that  was  sufficiently 
broad  to  further  the  MVAPCA's  overarching  goal  of  reducing  or  eliminating  vehicular 
and  engine  emissions  to  levels  that  would  “prevent  increasing  damage  to  property  and 
health  from  exhaust  fumes  and  to  insure  that  our  children  and  grandchildren  will  have 
clean  air  to  breathe. .  ,”21  In  light  of  the  drastically  different  nature  of  the  problems 
addressed  by  the  AIDA  and  the  MVAPCA,  and  the  different  statutory  approaches 
Congress  enacted  to  address  those  problems,  it  is  not  reasonable  that  Congress 
intended  the  definition  of  "new  motor  vehicle"  in  the  MVAPCA  would  be  constrained  by 
the  definition  of  “new  automobile”  in  section  2(d)  of  the  AIDA.22  For  instance,  the 
definition  of  “new  motor  vehicle”  in  the  MVAPCA  encompasses  a  broader  category  of 
vehicles,  including  heavy-duty  vehicles,23  than  the  passenger  cars  and  station  wagons 
specified  in  the  AIDA’s  definition  of  “new  automobile,”  and  further  encompasses  motor 
vehicles  powered  by  “new  motor  vehicle  engines,”  a  term  that  does  not  even  appear  in 
the  AIDA. 


20  Pub.  L.  89-272,  79  Stat.  994-995. 

21  Hearing  before  Subcommittee  on  Public  Health  and  Welfare  of  the  House  Comm,  on  Interstate  and  Foreign 
Commerce,  on  Sen.  No.  306,  89th  Cong.,  1st  Sess.,  (Cong.  Long,  pp.  98-99). 

22  Pub.  L.  85-506, 72  Stat.  325. 

23  See  Natural  Resources  Defense  Council  v.  Thomas,  805  F.2d  410, 414  (D.C.  Cir.  1986). 
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1.1.2  U.S.  EPA's  Interpretation  Supporting  Its  Current  Regulations  of  Glider 
Vehicles  and  Glider  Engines  (“Current  Interpretation”)  Is  Consistent  with 
the  Text,  Structure,  and  Purpose  of  the  Clean  Air  Act 

In  contrast  to  U.S.  EPA's  proposed  interpretation,  U.S.  EPA's  interpretation  supporting 
its  current  regulations  that  define  a  glider  vehicle  powered  by  a  previously  used  engine 
as  a  "new  motor  vehicle"  (U.S.  EPA’s  “current  interpretation”)  is  entirely  consistent  with 
the  text,  structure,  and  legislative  history  of  CAA  §§  202(a),  202(a)(3)(A),  and 
202(a)(3)(B)(ii).  As  discussed  in  Section  1.1.1,  Congress  enacted  the  MVAPCA  in  1965 
to  address  the  harm  caused  by  air  pollutants  emitted  from  motor  vehicles  and  motor 
vehicle  engines.  Although  the  MVAPCA  authorized  the  promulgation  of  emission 
standards  for  new  heavy-duty  vehicles  and  new  heavy-duty  vehicle  engines,  U.S.  EPA 
failed  to  promulgate  such  standards  even  by  the  mid-1970s,  and  when  Congress 
amended  the  CAA  in  1977,  it  expressed  its  frustration  with  U.S.  EPA's  lack  of  progress 
by  enacting  statutory  provisions  that  required  U.S.  EPA  to  prescribe  emission  standards 
for  heavy-duty  vehicles  and  heavy-duty  engines  by  specified  statutory  deadlines.24 

The  U.S.  Court  of  Appeals  for  the  District  of  Columbia  Circuit  interpreted  the  structure 
and  legislative  history  of  the  1977  Amendments  to  the  CAA  that  explicitly  directed 
U.S.  EPA  to  regulate  heavy-duty  vehicles  and  heavy-duty  vehicle  engines  as  evidencing 
Congress’  intent  that  U.S.  EPA  establish  heavy-duty  emission  standards  that  are 
technology  forcing.25  In  NRDC  v.  Thomas,  environmental  organizations  and  engine 
manufacturers  challenged  U.S.  EPA  regulations  that  established  various  criteria 
pollutant  standards  for  1987  and  subsequent  model  year  heavy-duty  engines.  Engine 
manufacturers  asserted  that  U.S.  EPA  impermissibly  adopted  technology-forcing 
particulate  matter  (PM)  standards  for  1991  and  1994  model  year  heavy-duty  engines, 
because  the  applicable  statutory  provision  stated  U.S.  EPA  was  required  to  promulgate 
standards  based  on  "adequately  demonstrated  technology",  not  on  technology  that  was 
"technology  forcing."26  The  Thomas  court,  in  examining  the  U.S.  EPA's 


24  See  discussion  in  Natural  Resources  Defense  Council  v.  Thomas,  805  F. 2d  410,414  (D.C.  Cir.  1986). 

25  NRDC  v.  Thomas,  805  F. 2d  410, 430  (D.C.  Cir.  1986). 

26  The  relevant  statutory  provision  read: 

The  Administrator  shall  prescribe  regulations  under  paragraph  (1)  of  this  subsection  applicable  to 
emissions  of  particulate  matter  from  classes  or  categories  of  vehicles  manufactured  during  and  after 
model  year  1981  (or  during  any  earlier  model  year,  if  practicable).  Such  regulations  shall  contain 
standards  which  reflect  the  greatest  degree  of  emission  reduction  achievable  through  the  application  of 
technology  which  the  Administrator  determines  will  be  available  for  the  model  year  to  which  such 
standards  apply,  giving  appropriate  consideration  to  the  cost  of  applying  such  technology  within  the 
period  of  time  available  to  manufacturers  and  to  noise,  energy,  and  safety  factors  associated  with  the 
application  of  such  technology.  Such  standards  shall  be  promulgated  and  shall  take  effect  as  expeditiously 
as  practicable  taking  into  account  the  period  necessary  for  compliance. 

42  U.S.C.  §  7521  (a)(3)(A)(iii). 
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characterizations  of  adequately  demonstrated  and  technology  forcing  technologies, 
stated: 

That  the  provisions  at  issue  in  this  case  seek  to  promote  technological 
advances  while  also  accounting  for  cost  does  not  detract  from  their 
categorization  as  technology-forcing  standards.  As  we  pointed  out  in  NRDC  v. 

EPA,  655  F.2d  318,  328  (D.C.  Cir.),  cert,  denied,  454  U.S.  1017,  102  S.Ct.  552, 

70  L.Ed.2d  415  (1981): 

The  legislative  history  of  both  the  1970  and  the  1977  amendments 
demonstrates  that  Congress  intended  the  agency  to  project  future 
advances  in  pollution  control  capability.  It  was  “expected  to  press  for  the 
development  and  application  of  improved  technology  rather  than  be 
limited  by  that  which  exists  today.”  S.Rep.  No.  1196,  91st  Cong.,  2d  Sess. 

24  (1970),  reprinted  in  1  Legislative  History  424.... 

NRDC  v.  Thomas,  805  F.2d  410,  430  (D.C.  Cir.  1986). 

As  discussed  above,  Congress  enacted  these  provisions  to  authorize  and  to  require 
U.S.  EPA  to  reduce  emissions  from  new  motor  vehicles  and  new  motor  vehicle  engines, 
and  further  enacted  provisions  that  specifically  direct  U.S.  EPA  to  expeditiously  reduce 
emissions  from  new  heavy-duty  motor  vehicles  and  new  heavy-duty  motor  vehicle 
engines  by  promulgating  technology-forcing  emission  standards.  U.S.  EPA's  current 
interpretation  advances  those  purposes  because  it  allows  U.S.  EPA  to  regulate  the 
practice  of  installing  previously  owned  engines  into  new  vehicle  chassis,  and  further 
requires  those  engines  to  demonstrate  compliance  with  currently  applicable  emissions 
standards.  These  current  requirements  are  fully  consistent  with  the  purposes  of  the 
Clean  Air  Act  because  the  emissions  from  glider  vehicles,  as  fully  explained  in 
comments  below,  contribute  significant  levels  of  harmful  air  pollutants  that  present 
significant  adverse  risks  to  the  public's  health  and  welfare. 

U.S.  EPA's  current  interpretation  is  also  consistent  with  the  provisions  of  the  CAA  that 
implement  Congress'  intent  that  newly  manufactured  motor  vehicles  and  motor  vehicle 
engines  will  be  subject  to  increasingly  stringent  emission  standards.  CAA  §  203(a)(1) 
requires  manufacturers  of  new  motor  vehicles  and  new  motor  vehicle  engines  to  obtain 
"certificates  of  conformity"  before  they  can  legally  sell,  offer  for  sale,  or  introduce  into 
commerce  in  the  United  States  new  motor  vehicles  or  new  motor  vehicle  engines.  In 
order  to  obtain  such  certificates,  manufacturers  must  submit  vehicles  or  engines  to 
U.S.  EPA,  and  U.S.  EPA  must  test  or  require  testing  of  those  vehicles  or  engines  to 
verify  those  vehicles  or  engines  conform  with  applicable  regulations  promulgated  under 
§  202(a).27  U.S.  EPA  issues  certificates  of  conformity  to  conforming  vehicles  or 
engines,  but  certificates  of  conformity  are  only  valid  for  a  time  period  not  to  exceed  one 
year.28  The  limited  duration  of  a  certificate  of  conformity  does  not  mean  that  certified 
vehicles  and  engines  are  only  subject  to  emission  standards  during  the  effective  time 


27  CAA  §  206(a)(1). 

28  Ibid. 
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period  of  their  certificate  of  conformity;  rather,  CAA  §  202(a)(1 )  expressly  requires  that 
any  emission  standards  for  new  motor  vehicles  and  new  motor  vehicle  engines 
promulgated  under  §  202(a)(1)  must  be  applicable  for  a  specified  "useful  life." 

U.S.  EPA  is  authorized  to  prescribe  regulations  defining  the  useful  life  for  various 
classes  of  vehicles  and  engines.29 

The  duration  of  a  certificate  of  conformity  is  limited  by  design,  to  ensure  that  new  motor 
vehicles  and  new  motor  vehicle  engines  are  subjected  to,  and  must  demonstrate 
compliance  with  currently  applicable,  and  increasingly  stringent  emission  standards, 
before  they  can  be  sold  or  introduced  into  commerce.  For  example,  U.S.  EPA’s 
heavy-duty  diesel  engine  emission  standards  for  1988  model  year  engines  specified  an 
oxides  of  nitrogen  (NOx)  standard  of  10.7  grams  per  brake  horsepower-hour  (g/bhp-hr), 
and  a  PM  standard  of  0.60  g/bhp-hr,  and  its  2015  model  year  heavy-duty  diesel  engine 
emission  standards  specify  a  much  lower  NOx  standard  of  0.20  g/bhp-hr  and  a  PM 
standard  of  0.01  g/bhp-hr.  U.S.  EPA's  current  interpretation  is  consistent  with  these 
provisions  because  it  ensures  that  gliders  and  the  engines  powering  gliders  will  be 
required  to  comply  with  currently  applicable  emission  standards  that  U.S.  EPA  has 
previously  determined  are  technically  feasible,  and  are  needed  to  protect  the  public 
health  and  welfare  from  the  harms  associated  with  vehicle  and  engine  emissions. 


1.1.3  U.S.  EPA  Is  Authorized  to  Regulate  Glider  Kits  Pursuant  to  CAA  §§  202(a), 
208,  and  203 

A  glider  kit  is  “a  tractor  chassis  with  frame,  front  axle,  interior  and  exterior  cab,  and 
brakes.  It  is  intended  for  self-propelled  highway  use,  and  becomes  a  glider  vehicle 
when  an  engine,  transmission,  and  rear  axle  are  added.  Engines  are  often  salvaged 
from  earlier  model  year  vehicles,  remanufactured,  and  installed  in  the  glider  kit.”30 

U.S.  EPA's  proposed  interpretation  states  that  it  lacks  authority  to  regulate  glider  kits 
under  CAA  §  202(a)(1)  because  glider  vehicles  are  not  “new  motor  vehicles”  and 
consequently  glider  kits  cannot  be  defined  as  “incomplete  new  motor  vehicles.” 

U.S.  EPA  also  reasons  that  glider  kits  cannot  be  categorized  as  “motor  vehicles”  as 
defined  in  CAA  §  216(2),  because  they  lack  a  powertrain,  and  therefore  do  not 
constitute  a  self-propelled  vehicle.31 


1.1. 3.1  U.S.  EPA's  Proposed  Interpretation  That  It  Lacks  Authority  to  Regulate 
Glider  Kits  is  Inconsistent  with  the  Text  of  the  CAA 

U.S.  EPA’s  proposed  interpretation  that  it  lacks  authority  to  regulate  glider  kits  is 
inconsistent  with  the  text  of  CAA  §  202(a)  that  expressly  authorizes  and  directs  U.S. 
EPA  to  prescribe  standards  for  both  incomplete  motor  vehicles  and  systems  and 


29  CAA  §  202(d)(1). 

30  81  Fed.  Reg.  73478, 73512-513  (Oct.  25,  2016). 

31  Id.  at  53446. 
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components  installed  on  motor  vehicles.  CAA  §  202(a)(1)  requires  U.S.  EPA  to,  in 
pertinent  part,  prescribe  standards  “applicable  to  such  vehicles  and  engines  for  their 
useful  life  ...  whether  such  vehicles  and  engines  are  designed  as  complete  systems  or 
incorporate  devices  to  prevent  or  control  such  pollution."32  To  the  extent  U.S.  EPA’s 
proposed  interpretation  that  it  lacks  authority  to  regulate  glider  kits  is  based  on  its 
premise  that  glider  vehicles  are  not  “new  motor  vehicles”  as  defined  by  CAA  §  216(3), 
that  aspect  of  its  proposed  interpretation  is  foreclosed  under  Chevron  step  one,  as 
discussed  in  Section  1.1.1. 

To  the  extent  that  U.S.  EPA’s  proposed  interpretation  is  based  on  its  determination  that 
glider  kits  are  not  “motor  vehicles”  because  they  lack  a  powertrain  needed  to  meet  the 
definition  of  a  “self-propelled”  vehicle,  that  interpretation  is  inconsistent  with  the  text  of 
the  CAA  that  expressly  authorizes  and  directs  U.S.  EPA  to  regulate  components  or 
systems  that  comprise  motor  vehicles,  notwithstanding  the  fact  that  such  components 
and  systems  are  incapable  of  propelling  themselves.  Congress  clearly  authorized 
U.S.  EPA  to  prescribe  standards  not  only  for  complete  new  motor  vehicles  and  new 
motor  vehicle  engines,  but  also  for  incomplete  vehicles  and  engines  and  systems,  and 
components  incorporated  into  vehicles  and  engines.  In  addition  to  CAA  §  202(a)(1), 
CAA  §  202(a)(6)  directs  U.S.  EPA  to  promulgate  standards  requiring  onboard  vapor 
recovery  systems  (primarily  consisting  of  carbon  canisters,  fuel  tanks  and  hoses);  CAA 
§  202(a)(5)  requires  U.S.  EPA  to  consider  prescribing  fill  pipe  standards  for  new  motor 
vehicles;  CAA  §  202(k)  requires  U.S.  EPA  to  promulgate  and  occasionally  revise 
standards  to  control  evaporative  emissions  from  gasoline-fueled  motor  vehicles,  and 
CAA  §  202(m)  requires  U.S.  EPA  to  promulgate  regulations  requiring  the  installation  of 
onboard  diagnostic  systems.  Moreover,  these  specific  sections  cannot  be  characterized 
as  exceptions  to  the  otherwise  overriding  interpretation  that  only  “complete  vehicles”  are 
subject  to  CAA  §  202(a).  As  U.S.  EPA  stated  in  the  rulemaking  action  associated  with 
the  current  regulations  for  glider  vehicles,  glider  engines,  and  glider  kits: 

Congress  did  not  indicate  that  these  incomplete  vehicle  provisions  were 
exceptions  to  the  definition  of  motor  vehicle.  Just  the  opposite.  Without 
amending  the  new  motor  vehicle  definition,  or  otherwise  indicating  that  these 
provisions  were  not  already  encompassed  within  Title  II  authority  over  “new 
motor  vehicles”,  Congress  required  EPA  to  set  standards  for  evaporative 
emissions  from  a  portion  of  a  motor  vehicle.  Congress  thus  indicated  in  these 
provisions:  1)  that  standards  should  apply  to  “vehicles”  whether  or  not  the 
“vehicles”  were  designed  as  complete  systems;  2)  that  some  standards  should 
explicitly  apply  only  to  certain  components  of  a  vehicle  that  are  plainly  not 
self-propelled.  Congress  thus  necessarily  was  of  the  view  that  incomplete 
vehicles  can  be  motor  vehicles.33 


32  CAA  §  202(a)(1).  (Emphasis  added). 

33  “Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  - 
Phase  2;  Response  to  Comments  for  Joint  Rulemaking,  EPA-420-R- 16-901  August  2016  (hereinafter  “RTC”)  at  pp. 
56-57.  [EPA-HQ-OAR-20 14-0827-2344] 
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U.S.  EPA  has,  consistent  with  that  statutory  authority,  adopted  emission  standards  that 
are  applicable  to  only  discrete  systems  or  motor  vehicle  components,34  and  such 
standards  are  implemented  by  testing  the  regulated  components  or  systems,  and  not 
the  entire  vehicle.  For  example,  an  onboard  diagnostic  system  is  primarily  comprised  of 
a  computer,  sensors,  and  wiring  -  none  of  these  components  is  capable,  either 
singularly  or  collectively,  of  propelling  a  vehicle,  yet  Congress  explicitly  directed 
U.S.  EPA  to  require  the  installation  of  such  systems  in  vehicles  in  CAA  §  202(m). 

U.S.  EPA  previously  acknowledged  that  its  authority  to  regulate  parts  or  components  of 
motor  vehicles  is  necessarily  dependent  upon  "the  significance  of  the  components  in 
comparison  to  the  entire  vehicle  and  the  significance  of  the  components  for  achieving 
emissions  reductions,"35  but  this  factor  clearly  extends  U.S.  EPA’s  authority  to  regulate 
glider  kits,  since  glider  kits  comprise  a  "largely  assembled  tractor  chassis  with  front 
axles,  frame,  interior  and  exterior  cab,  and  brakes.  This  is  not  a  few  assembled 
components;  rather,  it  is  an  assembled  truck  with  a  few  components  missing."36 
Moreover,  the  glider  vehicle  components  (aerodynamic  designs,  and  tire  rolling 
resistance  specifications)  significantly  reduce  the  GHG  emissions  emitted  from 
completed  glider  vehicles.  Consequently,  even  if  a  glider  kit  is  incapable  of  propelling 
itself  until  it  is  incorporated  in  a  motor  vehicle,  it  is  subject  to  regulation  under  §  202(a) 
because  it  constitutes  an  "incomplete  motor  vehicle."  U.S.  EPA's  proposed 
interpretation  that  it  lacks  any  authority  to  regulate  glider  kits  is  therefore  foreclosed 
under  Chevron  step  one  because  it  is  inconsistent  with  the  text  and  structure  of  the 
Clean  Air  Act,  and  with  the  overriding  purpose  of  the  Clean  Air  Act  to  control  emissions 
associated  with  motor  vehicles  or  motor  vehicle  engines,  since  it  improperly  disregards 
U.S.  EPA's  statutory  mandate  to  regulate  emissions  attributable  to  motor  vehicle 
components  or  systems  or  incomplete  motor  vehicles. 

1. 1.3.2  U.S.  EPA’s  Interpretation  Supporting  Its  Current  Regulation  of  Glider  Kits 
(“Current  Interpretation”)  is  Consistent  with  the  Text,  Structure,  and 
Purpose  of  the  Clean  Air  Act 

In  contrast  to  U.S.  EPA's  proposed  interpretation  of  its  lack  of  authority  to  regulate  glider 
kits,  U.S.  EPA’s  current  interpretation  of  its  authority  to  regulate  glider  kits  is  entirely 
consistent  with  the  statutory  text  and  the  structure  of  the  CAA  provisions  discussed 
above  in  Section  1.1. 3.1 ,  and  is  also  consistent  with  Congress'  directive  that  U.S.  EPA 
control  pollution  emitted  from  not  only  complete  vehicles,  but  also  from  incomplete 
vehicles  and  systems  or  components  incorporated  in  vehicles.  U.S.  EPA's  current 
interpretation  properly  recognizes  that  glider  kits  largely  comprise  the  essential 
elements  of  a  fully  assembled  heavy-duty  tractor,  and  that  glider  kits  contain  those 
components  that  primarily  affect  the  GHG  emissions  generated  from  glider  vehicles  that 


34  See  e.g.,  40  CFR  86. 146-96  and  86. 1 50-98  (refueling  spitback  and  refueling  test  procedures);  40  CFR  86.1813- 
17(a)(2)(iii)  (canister  bleed  evaporative  emission  test  procedure);  81  Fed.  Reg.  73748, 73514  (Oct.  25,  2016). 

35  81  Fed.  Reg.  73748, 73514  (Oct.  25,2016). 

36 Id.  at  73515. 
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warrant  regulation37,  and  U.S.  EPA  therefore  appropriately  established  requirements  for 
glider  kits  in  the  existing  regulations  for  glider  vehicles.38 

1.1. 3.2.1  U.S.  EPA’s  Current  Interpretation  Properly  Recognizes  That  the  CAA 
Authorizes  Regulation  of  Multiple  Manufacturers,  and  Imposes  Primary 
Compliance  Obligations  Upon  Those  Manufacturers  with  the  Greatest 
Degree  of  Control  Over  New  Motor  Vehicles  or  New  Motor  Vehicle 
Engines 

U.S.  EPA's  current  interpretation  of  its  authority  to  regulate  glider  kits  is  also  consistent 
with  provisions  of  the  CAA  that  expressly  authorize  more  than  one  entity  to  be 
designated  as  the  manufacturer  of  a  motor  vehicle  or  motor  vehicle  engine,  and  that 
authorize  the  regulation  of  multiple  manufacturers  of  new  motor  vehicles  and  new  motor 
vehicle  engines.  Although  the  issue  of  which  entity  is  responsible  for  complying  with 
specific  compliance  obligations  is  distinct  from  the  issue  of  whether  a  particular  vehicle, 
engine,  or  motor  vehicle  component  can  be  regulated  by  U.S.  EPA  under  CAA  §  202(a), 
Congress'  enactment  of  provisions  that  establish  compliance  obligations  for 
manufacturers,  and  that  expressly  allow  for  the  regulation  of  multiple  manufacturers 
supports  U.S.  EPA’s  current  interpretation  that  compliance  obligations  are  properly 
imposed  on  manufacturers  of  glider  kits.  CARB  has  previously  discussed  in  Sections 

1.1 .3.1  and  1.1 .3.2  that  glider  kits  are  subject  to  regulation  under  CAA  §  202(a). 

The  CAA  imposes  primary  compliance  obligations  upon  manufacturers  of  new  motor 
vehicles  and  new  motor  vehicle  engines.  For  example,  CAA  §  203(a)(1)  prohibits 
manufacturers  of  new  motor  vehicles  and  engines  from  introducing  uncertified  vehicles 
and  engines  into  commerce.  CAA  §  206(a)(1)  requires  manufacturers  of  new  motor 
vehicles  and  engines  to  submit  new  motor  vehicles  and  new  motor  vehicle  engines  to 
U.S.  EPA,  to  enable  U.S.  EPA  to  test  or  require  testing  of  such  vehicles  and  engines  to 
determine  compliance  with  U.S.  EPA  regulations  prescribed  under  CAA  §  202(a).  CAA 
§  207(a)(1 )  imposes  warranty  requirements  upon  new  motor  vehicle  and  engine 
manufacturers,  and  §  207(c)(3)  requires  manufacturers  to  furnish  written  instructions  for 
the  "proper  use  and  maintenance  of  the  vehicle  or  engine  by  the  ultimate  purchaser," 
and  to  provide  a  label  or  tag  indicating  the  vehicle  or  engine  is  covered  by  a  certificate 
of  conformity  "issued  for  the  purpose  of  assuring  achievement  of  emissions  standards 
prescribed  under  section  7521  of  this  title."  CAA  §  208(a)  requires  new  vehicle  and 
engine  manufacturers  to  maintain  records,  perform  tests,  and  provide  information 
needed  to  ensure  they  are  complying  with  applicable  requirements. 

CAA  §  216(1)  defines  a  manufacturer,  in  pertinent  part,  as: 

any  person  engaged  in  the  manufacturing  or  assembling  of  new  motor  vehicles, 
new  motor  vehicle  engines,  ...  or  importing  such  vehicles  or  engines  for  resale, 
or  who  acts  for  and  is  under  the  control  of  any  such  person  in  connection  with 


31  Id.  at  735 15. 

38  “The  Phase  2  rule  contains  no  emission  standards  for  glider  kits  in  isolation,  but  the  standards  for  glider  vehicles 
necessarily  reflect  the  contribution  ofthe  glider  kit.”.  Id.  at  73513. 
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the  distribution  of  new  motor  vehicles,  new  motor  vehicle  engines  ....  but  shall 
not  include  any  dealer  with  respect  to  new  motor  vehicles,  new  motor  vehicle 
engines  ...  received  by  him  in  commerce."39 

This  definition  clearly  contemplates  and  authorizes  more  than  one  entity  to  be 
designated  as  a  manufacturer  of  a  new  motor  vehicle,  which  accurately  reflects  the 
heavy-duty  vehicle  industry's  practice,  in  which  multiple  entities  coordinate  activities  to 
produce  a  new  heavy-duty  motor  vehicle.  Typically,  one  entity  manufactures  an  engine, 
another  entity  manufactures  a  chassis,  one  or  multiple  entities  manufacture  emission 
control  components,  and  still  another  entity  assembles  the  separate  components  into  a 
completed  heavy-duty  vehicle.  U.S.  EPA  has  previously  announced  that  in  situations 
involving  multiple  manufacturers,  it  has  developed  an  “overarching  principle”  that  places 
the  obligation  to  certify  and  test  vehicles  and  engines  on  the  entity  with  the  most  control 
over  the  subject  vehicle  or  engine.40  This  principle  is  consistent  with  the  CAA's 
definition  of  "manufacturer",  the  heavy-duty  vehicle  industry  practice  of  multiple  entities 
contributing  to  the  manufacture  of  a  vehicle,  and  the  provisions  of  the  CAA  that  impose 
primary  compliance  obligations  on  vehicle  and  engine  manufacturers,  and  furthers  the 
purposes  of  the  CAA  by  ensuring  that  if  corrective  action  is  required,  U.S.  EPA  can 
quickly  obtain  needed  information  from,  and  if  needed,  require  corrective  actions  from 
the  entities  with  the  greatest  degree  of  control  over  vehicles  or  engines. 

U.S.  EPA's  current  interpretation  that  a  glider  kit  manufacturer  can  be  a  manufacturer  of 
motor  vehicles  and  can  be  designated  as  either  the  certificate  holder  of  a  motor  vehicle 
or  as  an  entity  that  is  required  to  provide  test  data  to  a  manufacturer  of  a  glider  vehicle, 
is  also  consistent  with  the  above  mentioned  text,  structure,  and  purpose  of  the  above 
mentioned  statutory  provisions.  Glider  kits,  like  heavy-duty  vehicles,  are  produced  and 
assembled  by  different  entities,  and  glider  manufacturers  design,  build,  and  assemble  a 
significant  portion  of  the  complete  truck  (i.e.,  the  tractor  chassis,  cab,  tires,  body,  and 
brakes).  Glider  kit  manufacturers  also  control  essential  elements  of  the  completed 
glider  vehicle’s  GHG  emissions,  and  are  therefore  properly  designated  as 
manufacturers  of  motor  vehicles  and  properly  assigned  compliance  obligations. 

U.S.  EPA's  current  interpretation  is  therefore  entirely  consistent  with  the  CAA’s 
fundamental  objective  of  expeditiously  reducing  vehicular  pollution  from  both  complete 
and  incomplete  new  motor  vehicles  and  new  motor  vehicle  engines. 


1.1. 3.2.2  Glider  Kit  Manufacturers  Are  Alternatively  Required  to  Test  Glider  Kits 
for  Conformance  with  Tractor  GHG  Standards  Pursuant  to  CAA  §  208 
and  §  203,  and  Are  Liable  for  Manufacturing  a  Noncompliant  Glider  Kit  or 
Causing  Another  Entity  to  Violate  the  CAA 

U.S.  EPA’s  proposed  interpretation  regarding  its  authority  to  regulate  glider  kits  fails  to 
address  its  previous  determination  that  even  if  glider  kits  are  determined  not  to  be  motor 
vehicles  as  defined  by  CAA  §  216(2),  and  even  if  glider  kit  manufacturers  are 


39  CAA  §  216(1).  (Emphasis  added). 

40  81  Fed.  Reg.  73478,73515  (Oct.  25, 2016). 
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determined  not  to  be  manufacturers  of  motor  vehicles  as  defined  by  CAA  §  216(1),  the 
current  glider  kit  test  requirements  relating  to  required  testing  and  recordkeeping 
requirements  are  authorized  by  CAA  §§  203  and  208. 41 

CAA  §  208(a)  provides,  in  pertinent  part,  that  manufacturers  of  new  motor  vehicle  or 
engine  parts  or  components  "shall  establish  and  maintain  records,  perform  tests  where 
such  testing  is  not  otherwise  reasonably  available  ...  make  reports  and  provide 
information  the  Administrator  may  reasonably  require  to  determine  whether  the 
manufacturer ...  has  acted  or  is  acting  in  compliance  with  this  part."  Even  if  glider  kits 
are  categorized  as  new  motor  vehicle  components,  glider  kit  manufacturers  would  be 
the  manufacturers  of  new  motor  vehicle  "components"  and  would  be  required  by  CAA  § 
208(a)  to  perform  testing  to  demonstrate  glider  kits  comply  with  applicable  tractor 
emission  standards,42  and  could  be  required  to  perform  testing  to  demonstrate  that  they 
are  not  causing  violations  of  the  applicable  tractor  GHG  emission  standards,  either  by 
manufacturing  a  noncompliant  glider  kit  or  by  furnishing  a  glider  kit  to  an  entity  that 
assembles  glider  vehicles  that  is  inconsistent  with  a  certified  tractor  configuration.43 

CAA  §  203  prohibits  both  specified  actions  and  the  "causing  of  those  actions,"  including 
selling,  offering  for  sale,  or  introducing  into  commerce  a  new  motor  vehicle  that  is  not 
covered  by  a  valid  certificate  of  conformity,44  and  manufacturing  a  part  or  component 
"intended  for  use  with  or  as  part  of,  a  motor  vehicle  ...  where  a  principal  effect  of  the  part 
or  component  is  to  bypass,  defeat,  or  render  inoperative  any  device  or  element  of 
design  installed  on  or  in  a  motor  vehicle  .,."45  A  glider  kit  manufacturer  that  provides  a 
noncompliant  glider  kit  is  therefore  liable  under  CAA  §  203(a)(1 )  for  causing  another 
entity  to  introduce  into  commerce  a  noncompliant  tractor  and  is  additionally  liable  under 
CAA  §  203(a)(3)(B)  for  manufacturing  or  causing  the  manufacture  of  a  part  or 
component  that  bypasses  or  defeats  devices  or  elements  of  design  required  by  the 
tractor  standards. 

1.1.4  U.S.  EPA's  Proposed  Interpretation  of  Its  Lack  of  Authority  to  Regulate 

Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  Is  Not  Entitled  to  Deference 

Even  if  the  statutory  provisions  discussed  above  in  Sections  1.1.1  through  1.1. 3.2  of  this 
document  are  determined  to  be  ambiguous  with  respect  to  Congress’  intent  to  regulate 
emissions  from  glider  vehicles,  glider  engines,  and  glider  kits,  U.S.  EPA’s  proposed 
interpretation  is  not  entitled  to  deference.  U.S.  EPA  has  not  advanced  any  reasonable 
explanation  of  how  its  proposed  interpretation  is  consistent  with  the  marketing  and  sale 
of  glider  vehicles  as  "new  trucks."  As  discussed  in  Section  1.1.1  and  further  in  Section  V 
below,  glider  manufacturers  advertise  and  sell  glider  vehicles  as  “new  trucks”46  and  the 


41  Id.  at  745 17. 

42  Ibid. 

43  See.  e.g.,  40  CFR  §  1037.235. 

44  CAA  §  203(a)(1). 

45  CAA  §  203(a)(3)(B). 

46  81  Fed.  Reg.  73748, 73514,  fii  82  (Oct.  25, 2016).  See  advertisements  for  glider  vehicles  cited  below  in  Section  V 
of  C ARB’s  comments. 
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initial  title  to  glider  vehicles  are  transferred  to  the  ultimate  purchasers  of  those  glider 
vehicles.47 

U.S.  EPA’s  proposed  interpretation  would  also  eviscerate  CAA  §  202(a)’s  express 
statutory  authority  to  regulate  new  motor  vehicles  that  are  powered  by  previously  owned 
engines  and  previously  owned  engines  in  new  motor  vehicles,  and  would  necessarily 
impede,  rather  than  advance,  the  Clean  Air  Act's  overall  objective  of  expeditiously 
reducing  emissions  from  heavy-duty  vehicles  and  heavy-duty  engines  because  it  would 
expressly  disavow  any  authority  to  regulate  the  significant  quantities  of  air  pollutants 
emitted  from  glider  vehicles  and  glider  engines  that  constitute  significant  adverse 
threats  to  the  public’s  health  and  welfare.  Glider  vehicle  emissions  are  discussed 
further  under  Section  III  below.  U.S.  EPA’s  proposed  interpretation  is  manifestly  not 
reasonable  in  light  of  the  text,  policies,  and  objectives  of  the  Clean  Air  Act,  and  is 
accordingly  foreclosed  under  Chevron  step  two  (i.e.,  the  agency's  answer  is  not  based 
on  a  permissible  construction  of  the  statute).  Natural  Resources  Defense  Council,  Inc., 
v.  U.S.E.P.A,  822  F.2d  104,  111  (D.C.  Cir.  1987). 

During  the  development  of  the  federal  “Phase  2”  Greenhouse  Gas  regulation, 
“Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles —  Phase  2”, 48  U.S.  EPA  promulgated  the  current 
regulations  applicable  to  glider  vehicles,  glider  engines,  and  glider  kits  because  it 
determined  that  the  unchecked  increase  of  glider  vehicles  would  result  in  significant 
increases  of  criteria  pollutant  emissions  that  would  adversely  affect  the  public’s  health 
and  welfare.  U.S.  EPA  noted  that  since  2010,  the  production  of  glider  kits  had 
increased  by  nearly  a  factor  of  ten,  compared  to  glider  sales  in  the  2004-2006  time 
frame.49  Prior  to  the  2007  model  year,  annual  glider  sales  were  approximately  500 
units.50  U.S.  EPA  believed  that  this  significant  increase  in  glider  sales  reflected  an 
attempt  to  avoid  complying  with  current  heavy-duty  diesel  engine  emission  standards 
that  are  much  more  stringent  than  previously  applicable  emission  standards.51  For 
example,  the  federal  NOx  emission  certification  emission  standard  for  2001  model  year 
heavy-duty  diesel  engines  is  4.0  g  NOx/bhp-hr,  and  is  0.20  g  NOx/bhp-hr  for  2010  and 
newer  model  year  engines.  U.S.  EPA  also  noted  that  most  glider  vehicles  produced 
today  are  powered  by  engines  that  were  manufactured  before  2002, 52  and  consequently 
could  emit  quantities  of  NOx  and  PM  that  are  20  to  40  times  higher  than  quantities  of 
NOx  and  PM  emitted  by  engines  certified  to  current  emission  standards.53 


47  81  Fed.  Reg.  73478, 73514,  fii  83  (Oct.  25, 2016). 

48  81  Fed.  Reg.  73478  (Oct.  25, 2016). 

49  EPA  based  its  estimate  of  both  glider  sales  in  the  2004-2006  time  frame  and  glider  sales  since  2010  from 
information  obtained  from  a  report  entitled  “Industry  Characterization  of  Heavy  Duty  Glider  Kits,”  MacKay  & 
Company,  Sept.  30, 2013  [EPA-HQ-OAR-2014-0827-0545];  See  “Frequently  Asked  Questions  about  Heavy-Duty 
“Glider  Vehicles”  and  “Glider  Kits”,  EPA-420-F-904  (July  20 1 5),  p.2,  fn.  1 . 

50  EPA-420-F-904  (July  2015),  p.2. 

51  81  Fed.  Reg.  73478, 73943  (Oct.  25, 2016). 

52  Ibid. 

53  Ibid. 
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U.S.  EPA  estimated  the  environmental  impacts  attributable  to  gliders  by  using  a  revised 
version  of  its  “Motor  Vehicle  Emissions  Simulator”,  (MOVES2014a).54  U.S.  EPA  initially 
estimated  that  5,000  glider  vehicles  were  produced  annually,55  but  Volvo  and  even 
some  commenters  that  opposed  the  glider  requirements  subsequently  provided 
U.S.  EPA  information  indicating  that  annual  glider  sales  have  increased  to  over  10,000 
units.56  U.S.  EPA  accordingly  revised  its  glider  sales  estimates  to  reflect  10,000  gliders 
per  year  sold  in  2015  and  subsequent  years,57  assumed  those  gliders  emitted  levels  of 
pollutants  equivalent  to  the  emissions  from  1998  through  2001  model  year  heavy-duty 
engines,  and  based  on  these  estimates,  determined  that  in  2025,  glider  vehicles  would 
emit  “nearly  300,000  tons  of  NOx  and  nearly  8,000  tons  of  PM  annually.  Although  glider 
vehicles  would  make  up  only  five  percent  of  heavy-duty  tractors  on  the  road,  their 
emissions  would  represent  about  one  third  of  all  NOx  and  PM  emissions  from 
heavy-duty  tractors  in  2025. ”58 

U.S.  EPA  comprehensively  discussed  the  adverse  health,  environmental,  and  air  quality 
impacts  of  criteria  pollutants,  including  NOx  and  PM,59  determined  that  completely 
eliminating  the  quantities  of  NOx  and  PM  emissions  attributable  to  gliders  would  result 
in  “substantial  public  health-related  benefits”  equivalent  to  $6  to  $14  billion  in  annual 
benefits  (2013$),  and  concluded  that  “[i]t  is  clear  that  removing  even  a  fraction  of  these 
glider  vehicles  with  high  polluting  engines  ...  will  yield  substantial  health-related 
benefits.”60  U.S.  EPA  also  performed  a  quantified  risk  analysis  that  indicated  “for  a 
single  model  year,  assuming  the  use  of  5,000-10,000  high  polluting  engines  in  glider 
vehicles,  PM2.5-related  exposures  are  estimated  to  result  in  350  to  1 ,600  premature 
mortalities.”61  U.S.  EPA  further  determined  that  it  was  authorized  to  promulgate  the 
glider  requirements  pursuant  to  the  authority  of  section  202(a)  of  the  Clean  Air  Act,62 
and  accordingly  promulgated  the  current  regulations  applicable  to  glider  vehicles,  glider 
engines,  and  glider  kits,  in  order  to  prevent  the  potentially  significant  increases  of  air 
pollutants,  and  especially  NOx  and  PM,  that  are  "associated  with  the  most  serious 
adverse  health  effects  up  to  and  including  premature  mortality."63 

U.S.  EPA  has  not  advanced  any  reasonable  explanation  of  how  its  proposed 
interpretation  is  consistent  with  the  overall  objectives  of  Title  II  of  the  Clean  Air  Act,  and 
has  not  demonstrated  that  it  has  considered  in  a  detailed  and  reasoned  fashion  the 
issues  associated  with  the  significant  quantities  of  pollutants  emitted  by  glider  vehicles. 
Instead,  U.S.  EPA's  proposed  interpretation  would  completely  exempt  all  vehicles 
constructed  from  new  chassis  and  previously  owned  engines  from  current  emission 
standards,  effectively  creating  a  loophole  not  only  for  glider  manufacturers,  but  also  for 


54  Ibid.;  referencing  description  of  emissions  modeling  methodology  beginning  at  73819. 

55  Ibid. 

56  Ibid. 

57  Ibid. 

58  Ibid.  (Emphasis  in  original). 

59  81  Fed  Reg.  at  73836  -  858  (Oct.  25, 2016). 

60  Id  at  73943. 

61  RTCatp.  1919. 

62  81  Fed  Reg.  73478, 73945-946  (Oct.  25, 2016). 

63  Id.  at  73943. 
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manufacturers  of  other  categories  of  vehicles  and  engines.  For  instance,  U.S.  EPA's 
proposed  interpretation  would  allow  entities  to  procure  previously  owned  passenger  car 
engines  (e.g.,  from  scrapyards)  and  install  such  engines  into  new  passenger  car 
chassis  without  needing  either  to  demonstrate  compliance  with  current  emission 
standards  or  obtain  certificates  of  compliance,  thereby  directly  undermining  the 
essential  goal  of  Title  II  of  the  CAA  to  expeditiously  reduce  vehicular  emissions. 

U.S.  EPA’s  proposed  interpretation  would  therefore  undermine  or  even  completely 
negate  the  emissions  benefits  associated  with  new  motor  vehicle  emission  standards, 
and  would  likely  disincentivize  vehicle  and  engine  manufacturers  from  researching  or 
applying  new  technologies  in  order  to  further  reduce  vehicle  or  engine  emissions,  which 
is  clearly  inconsistent  with  the  policies  and  objectives  of  Title  II  of  the  Clean  Air  Act. 

U.S.  EPA’s  proposed  interpretation  of  “glider  kits”  is  likewise  not  entitled  to  deference. 
Instead  of  recognizing  and  embracing  its  authority  to  regulate  motor  vehicle  and  motor 
vehicle  engine  components  and  systems,  U.S.  EPA  proposes  to  discard  that  authority, 
without  providing  any  explanation  of  how  its  proposed  interpretation  supersedes  the 
clear  directives  of  the  relevant  statutory  provisions,  is  consistent  with  the  structure  of  the 
statutory  provisions  discussed  in  Sections  1.1. 3.1, 1.1. 3.2.1,  and  1.1. 3.2.2,  or  furthers  the 
purposes  of  the  Clean  Air  Act.  U.S.  EPA's  silence  on  this  issue  is  not  surprising,  in  light 
of  the  findings  discussed  above  regarding  the  emissions  and  adverse  health  impacts 
attributable  to  glider  vehicles,  and  the  fact  that  both  U.S.  EPA  and  CARB  have  obtained 
emissions  data  from  glider  vehicles  (which  are  typically  assembled  from  glider  kits)64 
that  indicate  glider  vehicles  emit  significantly  higher  levels  of  criteria  pollutant  emissions 
than  those  emitted  from  current  model  year  heavy-duty  vehicles.65 

U.S.  EPA  has  not  advanced  any  reasonable  explanation  of  how  its  proposed 
interpretations  will  advance  the  objectives  of  the  Title  II  of  the  Clean  Air  Act,  or 
demonstrated  that  it  has  considered  this  matter  in  a  detailed  and  reasoned  fashion. 

U.S.  EPA's  proposed  interpretation  that  it  lacks  authority  to  regulate  glider  vehicles, 
glider  engines,  and  glider  kits  is  therefore  not  entitled  to  deference,  and  is  accordingly 
foreclosed  under  Chevron  step  two. 


1.1.5  U.S.  EPA’s  Proposed  Repeal  of  its  Current  Regulations  of  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits  is  Arbitrary,  Capricious,  and  Contrary  to 
Law 

1.1. 5.1  U.S.  EPA  Properly  Enacted  its  Current  Regulations  of  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits  to  Address  the  Adverse  Threats  to  the 
Public  Health  and  Welfare  Associated  with  the  Significant  Quantities  of  Air 
Pollutants  Emitted  by  Glider  Vehicles 


64  Id.  at  73512-73515. 

65  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles”, 
U.S.  Environmental  Protection  Agency  (Nov.  20,  2017)  EPA-HQ-OAR-20 14-0827-24 17];  See  CARB  reports: 
Attachment  2:  The  Portable  Emissions  AcQuisition  System  (PEAQS):  Glider  Kit  Detection,  and  Attachment  3: 
Real-World  Heavy-Duty  Diesel  Truck  Emissions  from  Gliders  in  California 
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As  described  in  Section  1.1.4,  U.S.  EPA  promulgated  the  current  regulations  applicable 
to  glider  vehicles,  glider  engines,  and  glider  kits  because  it  determined  that  the 
unchecked  increase  of  glider  vehicles  would  result  in  significant  increases  of  criteria 
pollutant  emissions  that  would  adversely  affect  the  public’s  health  and  welfare,  including 
an  estimated  350  to  1 ,600  premature  mortalities  in  a  single  model  year,  resulting  from 
exposures  to  PM2.5  emitted  by  glider  vehicles.66 

In  establishing  the  glider  requirements,  U.S.  EPA  also  appropriately  recognized  that  it 
should  distinguish  gliders  that  are  manufactured  for  valid  business  purposes  (i.e.,  to 
salvage  relatively  new  engines  and  powertrains  from  vehicles  that  have  been  damaged 
in  collisions),67  and  that  do  not  cause  substantial  adverse  environmental  impacts,  from 
gliders  that  are  produced  to  avoid  compliance  with  current  heavy-duty  diesel  engine 
criteria  pollutant  emission  standards.68  U.S.  EPA  accordingly  established  provisions 
that  allow  used,  rebuilt,  or  remanufactured  engines  to  only  meet  the  emission  standards 
to  which  they  were  originally  certified,  instead  of  the  GHG  and  criteria  engine  standards 
corresponding  to  the  date  the  glider  vehicle  is  manufactured,  provided  such  engines  are 
within  their  useful  lives,  have  less  than  100,000  miles  of  operation,  or  are  less  than 
three  years  old.  40  CFR  §  1037.635(c).  U.S.  EPA  determined  that  these  categories  of 
qualifying  engines  are  consistent  with  the  originally  intended  purpose  of  glider  kits  and 
vehicles  -  to  salvage  relatively  new  powertrains,  and  would  have  limited  adverse 
emissions  impact.69 

U.S.  EPA  further  established  several  provisions  that  provided  significant  flexibility  for 
small  businesses,  including  allowances  for  qualifying  small  businesses  to  produce  up  to 
300  gliders  that  are  exempt  from  otherwise  applicable  vehicle  or  engine  standards.  40 
CFR  §  1 037.1 50(t)(1 ).  U.S.  EPA  explained  that  it  capped  this  exemption  at  300  gliders 
because  it  believed  this  number  “reflects  the  upper  end  of  the  range  of  production  that 
occurred  before  significant  avoidance  of  the  2007  criteria  pollutant  standards  began,”70 
and  this  relief  is  appropriately  provided  to  small  businesses  that  likely  produced  gliders 
for  legitimate  purposes.71 

1.1. 5.2  U.S.  EPA’s  Failure  to  Provide  a  Reasoned  Explanation  for  the  Proposed 
Repeal  of  the  Current  Regulations  of  Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits  Warrants  Reversal  Pursuant  to  §307(d)(9)  of  the  CAA 

Less  than  a  year  after  finalizing  the  current  regulations  of  glider  vehicles,  glider  engines, 
and  glider  kits,  U.S.  EPA  is  now  proposing  to  entirely  repeal  those  regulations,  based 
solely  on  its  proposed  interpretation  of  the  Clean  Air  Act’s  statutory  definition  of  “new 
motor  vehicles”  and  “new  motor  vehicle  engines.”  CARB  has  explained  in  Sections  1.1 


66  RTC  at  p.  1919. 

67  EPA-420-F- 15-904,  July  2015. 

68  81  Fed.  Reg.  73478, 73941  (Oct.  25,  2016). 

69  Id.  at  73944. 

70  Ibid. 

71  Id.  at  73944-945. 
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through  1.1.4  of  its  comments  why  U.S.  EPA’s  proposed  interpretation  is  incorrect,  and 
is  explaining  in  this  section  why  U.S.  EPA’s  failure  to  provide  a  reasoned  explanation  for 
its  proposed  repeal  warrants  reversal  under  §  307(d)(9)  of  the  CAA,  which  authorizes 
the  U.S.  Court  of  Appeals  for  the  District  of  Columbia  to  reverse  an  U.S.  EPA  action, 
including  a  repeal  of  an  existing  regulation,  that  is  “in  excess  of  statutory  jurisdiction, 
authority,  or  limitations,  or  short  of  statutory  right,”  or  is  “arbitrary,  capricious,  an  abuse 
of  discretion,  or  otherwise  not  in  accordance  with  law.”  Blue  Water  Network  v  EPA;  370 
F.3d  1  (D.C.  Cir.  2004). 

The  “arbitrary  and  capricious”  standard  of  review  specified  in  §307(d)(9)  is  essentially 
the  same  standard  of  review  as  specified  in  the  federal  Administrative  Procedure  Act,  5 
U.S.C.  §  706(2)(A).  Ethyl  Corp.  v.  EPA,  51  F.3d  1053,  1064  (D.C.  Cir.  1995).  5  U.S.C. 
706(2)(A)  requires  a  reviewing  court  to  “ensur[e]  that  EPA  has  ‘examinefd]  the  relevant 
data  and  articulate[d]  a  satisfactory  explanation  for  its  action  including  a  rational 
connection  between  the  facts  found  and  the  choice  made,’  that  the  Agency's  ‘decision 
was  based  on  a  consideration  of  the  relevant  factors,’  and  that  the  Agency  has  made  no 
'clear  error  of  judgment.’  ”  Blue  Water  Network,  370  F.3d  1,11  quoting  Motor  Vehicle 
Mfrs.  Ass'n  v.  State  Farm  Mut.  Auto.  Ins.  Co.,  463  U.S.  29,  43,  103  S.Ct.  2856,  2866,  77 
L.Ed.2d  443  (1983)  (internal  citations  and  quotation  marks  omitted),  (hereinafter  “State 
Farm”). 

The  State  Farm  court  stated  that  an  agency  that  is  revoking  an  existing  regulation  must 
supply  a  reasoned  analysis  for  that  change: 

[T]he  revocation  of  an  extant  regulation  is  substantially  different  than  a  failure  to 
act.  Revocation  constitutes  a  reversal  of  the  agency's  former  views  as  to  the 
proper  course.  A  “settled  course  of  behavior  embodies  the  agency's  informed 
judgment  that,  by  pursuing  that  course,  it  will  carry  out  the  policies  committed  to 
it  by  Congress.  There  is,  then,  at  least  a  presumption  that  those  policies  will  be 
carried  out  best  if  the  settled  rule  is  adhered  to.”  Atchison,  T.  &  S.F.R.  Co.  v. 

Wichita  Bd.  of  Trade,  412  U.S.  800,  807-808,  93  S.Ct.  2367,  2374-2375,  37 
L.Ed.2d  350  (1 973).  Accordingly,  an  agency  changing  its  course  by  rescinding 
a  rule  is  obligated  to  supply  a  reasoned  analysis  for  the  change  beyond  that 
which  may  be  required  when  an  agency  does  not  act  in  the  first  instance. 

State  Farm,  463  U.S.  29,  41-42  (1983).  (Emphasis  added.) 

An  agency  proposing  a  change  in  preexisting  policy  must  show  that  "the  new  policy  is 
permissible  under  the  statute,  that  there  are  good  reasons  for  it,  and  that  the  agency 
believes  it  to  be  better..."  FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  515 
(2009).  (Emphasis  in  original  removed). 

As  a  threshold  matter,  CARB  has  already  demonstrated  in  Sections  1.1  through  1.1.4  of 
these  comments  that  U.S.  EPA  will  not  be  able  to  demonstrate  that  its  proposed 
interpretation  permissibly  interprets  the  Clean  Air  Act,  and  consequently  U.S.  EPA  will 
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be  unable  to  supply  a  reasoned  analysis  for  its  proposed  revocation  of  the  existing 
glider  requirements.  FCC  v.  Fox  Television,  556  U.S.  502,  515  (2009). 

Moreover,  U.S.  EPA  will  not  be  able  to  meet  its  burden  of  demonstrating  that  its 
proposed  repeal  of  its  current  regulations  of  glider  vehicles,  glider  engines,  and  glider 
kits  satisfies  the  “arbitrary  and  capricious”  standard  of  review  specified  in  §307(d)(9)  of 
the  CAA.  As  discussed  above  in  Section  1.1.4,  U.S.  EPA  obtained  and  relied  upon  data 
supplied  by  commenters  indicating  that  the  annual  production  of  glider  vehicles 
currently  exceeds  10,000  units  per  year,  projected  that  the  unrestricted  increase  of 
glider  production  and  sales  would  result  in  approximately  300,000  tons  of  NOx  and 
8,000  tons  of  PM  being  emitted  into  our  nation's  air  annually  in  the  year  2025,  and 
determined  that  eliminating  the  quantities  of  NOx  and  PM  emissions  attributable  to 
gliders  would  result  in  substantial  public  health-related  benefits.  U.S.  EPA  consequently 
determined  that  it  needed  to  enact  regulations  to  address  the  significant  adverse  health, 
environmental,  and  air  quality  impacts  attributable  to  emissions  generated  from  glider 
vehicles.  U.S.  EPA  also  appropriately  recognized  that  in  developing  such  regulations,  it 
needed  to  structure  the  regulations  to  accommodate  gliders  that  are  produced  in 
conformance  with  legitimate  business  purposes  (i.e.,  to  salvage  relatively  new  engines 
and  powertrains  from  heavy-duty  vehicles  that  are  damaged  in  collisions),  as 
distinguished  from  gliders  that  are  produced  as  a  means  of  evading  compliance  with 
2010  and  newer  model  year  heavy-duty  diesel  engine  standards. 

It  is  also  clear  that  U.S.  EPA  is  not  disputing  the  factual  record  supporting  the 
promulgation  of  the  current  regulations  of  glider  vehicles,  glider  engines,  and  glider  kits 
and  is  solely  basing  its  proposed  repeal  of  such  regulations  on  its  legal  interpretation  of 
the  statutory  terms  “new  motor  vehicle”  and  “new  motor  vehicle  engine.”72  However, 
because  U.S.  EPA  indirectly  discusses  information  submitted  by  Fitzgerald  Glider  Kits 
LLC,  Harrison  Truck  Centers,  Inc.,  and  Indiana  Phoenix,  Inc.  (Petitioners)73  that 
Petitioners  assert  directly  contradict  U.S.  EPA’s  prior  findings  regarding  the  quantity  of 
pollutants  emitted  by  glider  vehicles,74  CARB  is  providing  detailed  comments,  infra, 
regarding  its  assessment  of  Petitioner’s  claims  (as  described  further  in  section  111.3 
below).  CARB  only  states  here  that  Petitioners  only  supplied  a  superficial  description  of 
test  results  generated  from  a  test  program  conducted  by  the  Tennessee  Technological 
University  Department  of  Civil  and  Environmental  Engineering  (Tennessee  Tech) 
between  September  to  November  2016,  but  that  broad  description  does  not  include 
sufficient  information  that  would  allow  CARB,  or  any  other  member  of  the  public,  to 
assess  the  validity  of  Petitioners’  assertions.  This  is  evident  in  light  of  the  fact  that 
neither  Petitioners  nor  U.S.  EPA  have  provided  information  describing  the  emissions 
data  measured  by  the  Tennessee  Tech  study,  the  test  facilities,  test  equipment,  test 
procedures  and  test  protocol  used  to  generate  the  test  data,  or  the  vehicles  tested. 


72  82  Fed.  Reg.  53442, 53444  (Nov.  16, 2017). 

73  Petitioners  submitted  a  request  on  July  10,  2017  that  EPA  reconsider  the  current  regulations  of  glider  vehicles, 
glider  engines,  and  glider  kits.  “Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  ’Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  Final 
Rule”  to  Gliders”  AX-17-001-0937,  Correspondence-  Fitzgerald  Gliders/  Indiana  Truck  Centers  /  Indiana  Phoenix; 
[EPA-HQ-OAR-20 1 4-0827-2382] . 

74  82  Fed.  Reg.  53442, 53444  (Nov.  16,  2017). 
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The  lack  of  this  information  impairs  both  CARB’s  and  U.S.  EPA’s  ability  to  assess  the 
validity  of  Petitioners’  claims.  For  example,  CARB  notes  that  U.S.  EPA  staff  spoke  with 
the  Tennessee  Tech  staff  on  November  7,  2017  regarding  the  test  program  referenced 
by  Petitioners,75  and  documented  that  during  that  phone  conversation,  Tennessee  Tech 
staff  stated  that  “no  particulate  matter  samples  were  collected  during  testing.”76 
However,  representatives  from  Tennessee  Tech  stated  in  a  letter  that  summarized  the 
heavy-duty  truck  test  program  and  the  test  results  to  the  Hon.  Diane  Black,77  that  each 
heavy-duty  truck  tested  during  the  subject  test  program  “was  evaluated  for  fuel 
efficiency,  carbon  monoxide  (CO),  particulate  matter  (PM)  emissions  and  nitrogen  oxide 
(NOx),78  and  that  particulate  matter  emissions  from  all  thirteen  heavy-duty  vehicles 
were  below  threshold  detection  points.79  Petitioners  similarly  represented  those 
statements  to  U.S.  EPA.  “Tennessee  Tech  also  estimated  that  glider  vehicles  would 
emit  less  than  12  percent  of  the  total  NOx  and  PM  emissions  for  all  Class  8  heavy-duty 
vehicles.”80 


In  any  event,  as  stated  above,  U.S.  EPA  is  not  disputing  the  factual  record  supporting 
the  promulgation  of  the  current  regulations  of  glider  vehicles,  glider  engines,  and  glider 
kits,  and  has  not  identified  or  introduced  any  factual  findings  that  contradict  its  prior 
determinations  that  the  uncontrolled  production  and  sales  of  gliders  would  result  in 
approximately  300,000  tons  of  NOx  and  8,000  tons  of  PM  being  emitted  into  our 
nation's  air  annually,  in  the  year  2025, 81  that  these  pollutants  have  adverse  health, 
environmental,  and  air  quality  impacts,82  and  that  eliminating  these  quantities  of  NOx 
and  PM  emissions  would  result  in  “substantial  public  health-related  benefits,”83  including 
the  prevention  of  350  to  1 ,600  premature  mortalities  attributable  to  PM2.5-related 
exposures  from  gliders.”84 

U.S.  EPA  has  failed  to  articulate  any  rational  connection  between  the  undisputed  factual 
determinations  that  exhaust  emissions  from  gliders  result  in  significant  adverse  health, 
environmental,  and  air  quality  impacts,  and  its  proposed  decision  to  repeal  the  glider 


75  Memorandum:  EPA  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report  Summarized 
in  June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck  Study  and  Evaluation  of  the 
Phase  II  Heavy  Duty  Truck  Rule”;  Nov.  13, 2017  [EPA-HQ-OAR-2014-0827-2416], 

16  Id.  atp.3.  (Emphasis  added). 

77  The  correspondence  was  supplied  as  an  attachment  to  “Petition  for  Reconsideration  of  Application  of  the  Final 
Rule  Entitled  ’Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-and  heavy-Duty  Engines  and 
Vehicles  -  Phase  2  Final  Rule’  to  Gliders”  AX- 17-00 1-0937,  Correspondence- Fitzgerald  Gliders/ Indiana  Tmck 
Centers  /  Indiana  Phoenix,  Exhibit  1.  [EPA-HQ-OAR-2014-0827-2382], 

78  AX-17-001-0937,  Correspondence-  Fitzgerald  Gliders/  Indiana  Truck  Centers  /  Indiana  Phoenix,  Exhibit  1,  p.l 
[EPA-HQ-OAR-2014-0827-2382],  (Emphasis  added). 

19  Id.  at  Exhibit  1,  p.  4.  (Emphasis  added). 

80  AX-17-001-0937,  Correspondence-  Fitzgerald  Gliders/  Indiana  Truck  Centers  /  Indiana  Phoenix,  p.5  [EPA-HQ- 
OAR-2014-0827-2382],  (Emphasis  added). 

81  81  Fed.  Reg.  73940, 73943  (Oct.  25,  2016). 

82  Id.  at  73836 -858. 

83  Id.  at  73943. 

84  RTC  at  p.  1919. 
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requirements,  which  would  necessarily  only  Increase  the  numbers  of  glider  vehicles  and 
their  associated  adverse  health,  environmental,  and  air  quality  impacts.  Consequently, 
U.S.  EPA’s  failure  to  provide  a  reasoned  explanation  for  its  proposed  repeal  warrants 
reversal  under  §  307(d)(9)  of  the  CAA. 

Finally,  to  the  extent  that  U.S.  EPA  is  currently  soliciting  comments  and  information 
comparing  costs  and  emissions  characteristics  of  glider  vehicles  and  existing  older 
trucks,  CARB  notes  that  U.S.  EPA  considered  and  responded  to  largely  identical 
comments  in  its  rulemaking  action  establishing  the  current  regulations  of  glider  vehicles, 
glider  engines,  and  glider  kits,  so  U.S.  EPA  will  likely  not  receive  additional  factual 
information  that  would  contradict  its  prior  factual  determinations. 

U.S.  EPA  previously  responded  to  comments  that  glider  vehicles  are  often  suitable 
options  for  small  businesses  and  independent  operators  seeking  to  replace  an  older 
vehicle  with  a  vehicle  with  up-to-date  safety  features.85 

Other  commenters  stated  that  gliders  offer  many  advantages  for  operators  over 
used  trucks,  including  lower  operating  costs  and  improved  safety.  However, 
these  operators  could  achieve  these  same  or  greater  benefits  by  purchasing 
fully  compliant  new  vehicles.  MFX  noted  costs  associated  with  the 
2007-era  vehicles,  but  they  are  no  longer  relevant.  As  noted  above,  with  the 
advent  of  the  Phase  1  standards,  and  even  more  so  under  the  2017  Phase  1 
standards  and,  later,  Phase  2  standards,  operators  will  be  able  to  purchase  fully 
optimized  Phase  1  or  Phase  2  vehicles  that  will  have  much  better  fuel 
efficiency  and  reliability  than  the  2007  products. 

RTC  at  p.  1885.  (Emphasis  added). 

U.S.  EPA  also  responded  to  comments  suggesting  that  “limiting  the  availability  of  glider 
vehicles  could  result  in  older,  less  safe,  more  polluting  trucks  remaining  on  the  road  that 
much  longer.  U.S.  EPA  particularly  seeks  information  and  analysis  addressing  the 
question  whether  glider  vehicles  produce  significantly  fewer  emissions  overall  compared 
to  the  older  trucks  they  would  replace.”86 

Some  commenters  argued  that  gliders  offer  an  efficiency  advantage  compared 
to  continuing  to  use  older  trucks,  and  that  glider  use  also  resulted  in  reduced 
HFC  emissions  from  the  A/C  systems.  However,  this  is  a  false  comparison. 

While  it  may  have  been  valid  when  glider  vehicle  sales  were  less  than  1 ,000  per 
year,  it  is  not  valid  for  current  sales.  As  supported  by  comments  from  truck 
manufacturers  and  dealerships,  glider  sales  now  come  at  the  expense  of  sales 
of  fully  compliant  new  trucks.  ...  Clarke  Power  Services  commented  that  newly 
rebuilt  engines  have  lower  criteria  emissions  than  a  “worn  oil  burning  engine 
which  is  beyond  its  useful  life."  However,  that  is  not  relevant  to  this 


85  82  Fed.  Reg.  53442, 53446-447  (Nov.  16,  2017). 

86  Id.  at  53447. 
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discussion  since  engines  can  be  rebuilt  without  replacing  the  chassis.  The 
appropriate  comparison  is  to  new  vehicles  with  fully  compliant  new  engines. 
When  compared  to  these  engines,  even  the  most  carefully  rebuilt  and 
recalibrated  1998-vintage  engine  would  have  NOx  and  PM  emissions  at  least 
20  times  as  high  as  engines  meeting  current  standards. 

RTC  at  pp.  1877-878. 

“Some  commenters  stated  that  remanufacturing  an  engine  and  transmission  uses 

85  percent  less  energy  than  manufacturing  them  new,  but  did  not  provide  an  analysis 

for  EPA  to  evaluate.”87 

Finally,  some  commenters  stated  that  glider  engines  actually  have  better  fuel 
economy  and  greenhouse  gas  (“GHG”)  emissions  than  today’s  low  NOx 
engines.  However,  this  is  not  true.  Even  before  Phase  1 ,  engine  manufacturers 
had  improved  fuel  consumption  significantly  beyond  2009  levels.  The  2014 
Phase  1  standards  required  significant  additional  improvement  and  the  Phase  1 
2017  standards  will  result  in  even  more  improvement.  Fleets  purchasing  gliders 
would  thus  see  greater  efficiency  improvements  by  purchasing  trucks  meeting 
GHG  standards  for  new  vehicles  and  engines. 

RTC  at  pp.  1877-878. 

Some  commenters  suggested  that  another  legitimate  purpose  of  glider  kits  is  to 
improve  efficiency.  For  example,  Clarke  Power  Services  stated  that  trucking 
fleets  purchasing  glider  vehicles  “are  not  motivated  by  circumventing  the  EPA 
policies,  but  are  most  interested  in  being  more  efficient  by  removing  old 
equipment  from  service  and  introducing  a  significantly  improved  heavy-duty 
truck  in  its  place.”  We  do  not  agree.  First,  the  significant  adverse  public  health 
and  environmental  consequences  of  order  of  magnitude  and  greater  increases 
in  NOx  and  diesel  PM  emissions  would  exist  even  if  the  commenter  were 
correct.  The  commenter  is  in  any  case  mistaken  in  suggesting  that  glider 
vehicles  have  a  fuel  efficiency  advantage  over  new  tractors.  As  explained 
above,  with  the  advent  of  the  Phase  1  GHG  and  fuel  consumption  standards, 
fleets  purchasing  gliders  would  see  greater  efficiency  improvements  by 
purchasing  trucks  meeting  GHG  standards  for  new  vehicles  and  engines. 
Although  this  would  cost  more  upfront,  these  costs  would  be  recouped  via 
greater  fuel  savings  within  the  first  few  years  of  ownership. 

RTC  at  pp.  1878-879. 

1.1.6  Conclusion  Regarding  the  Unreasonableness  of  U.S.  EPA’s  Proposed 
Interpretation 


87  RTC  at  pp.  1877-878. 
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U.S.  EPA’s  proposed  interpretation  that  it  lacks  authority  to  prescribe  emission 
standards  for  glider  vehicles,  glider  engines,  and  glider  kits  under  section  §  202(a)(1)  of 
the  federal  Clean  Air  Act  is  incorrect  because  that  interpretation  is  expressly 
inconsistent  with  the  text,  structure,  legislative  history,  and  purpose  of  Title  II  of  the  CAA 
that  authorizes  and  mandates  U.S.  EPA  to  promulgate  and  revise  regulations  to 
expeditiously  control  the  air  pollutants  emitted  from  new  motor  vehicles  and  new  motor 
vehicle  engines,  including  previously  owned  engines  in  vehicles. 

Moreover,  even  if  the  relevant  statutory  provisions  are  determined  to  be  ambiguous  with 
respect  to  Congress’  intent  to  regulate  emissions  from  glider  vehicles,  glider  engines, 
and  glider  kits,  U.S.  EPA’s  proposed  interpretation  is  not  entitled  to  deference  because 
U.S.  EPA  has  not  advanced  any  reasonable  explanation  of  how  its  proposed 
interpretation  is  consistent  with  the  marketing  and  sale  of  glider  vehicles  as  "new 
trucks”,  its  proposed  interpretation  would  eviscerate  CAA  §  202(a)’s  express  statutory 
authority  to  regulate  new  motor  vehicles  that  are  powered  by  previously  owned  engines 
and  previously  owned  engines  in  new  motor  vehicles,  and  U.S.  EPA’s  proposed 
interpretation  would  impede,  rather  than  advance,  the  Clean  Air  Act's  overall  objective 
of  expeditiously  reducing  emissions  from  heavy-duty  vehicles  and  heavy-duty  engines. 
This  is  readily  apparent  from  the  rulemaking  record  associated  with  the  current 
regulations  applicable  to  glider  vehicles,  glider  engines,  and  glider  kits,  which  indicates 
that  in  the  year  2025  glider  vehicles  are  estimated  to  emit  approximately  300,000  tons 
of  NOx  and  8,000  tons  of  PM  annually,  and  that  in  a  single  model  year,  PM2.5-related 
exposures  from  glider  vehicle  exhaust  are  estimated  to  result  in  350  to  1,600  premature 
mortalities,  unless  glider  sales  are  controlled. 

Finally,  U.S.  EPA’s  failure  to  provide  a  reasoned  explanation  for  its  proposed  repeal 
warrants  reversal  under  §  307(d)(9)  of  the  CAA,  because  U.S.  EPA  cannot  demonstrate 
that  its  proposed  interpretation  permissibly  interprets  the  Clean  Air  Act,  and  has  not 
articulated  any  rational  connection  between  the  undisputed  factual  determinations  that 
exhaust  emissions  from  gliders  result  in  significant  adverse  health,  environmental,  and 
air  quality  impacts,  and  its  proposed  decision  to  repeal  the  glider  requirements,  which 
would  only  increase  the  numbers  of  glider  vehicles  and  their  associated  adverse  health, 
environmental,  and  air  quality  impacts. 

For  all  of  these  reasons,  CARB  and  the  other  signatory  states  respectfully  request  that 
U.S.  EPA  revoke  its  proposed  “Repeal  of  Emission  Requirements  for  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits,”  82  Fed.  Reg.  53,442  (Nov.  16,  2017). 


II.  CARB  Comment:  Gliders  we  are  already  seeing  in  CA 

Analysis  of  the  California  Department  of  Motor  Vehicles  registration  database  and 
CARB’s  truck  reporting  (TRUCRS)  database  show  at  least  862  glider  vehicles 
registered  in  the  state,  with  approximately  97  percent  of  them  equipped  with  pre-2007 
engines.  In  addition,  staff  have  identified  approximately  236  out-of-state  glider  vehicles 
registered  in  the  TRUCRS  database.  Staff  believes  there  are  many  more,  as  not  all 
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gliders  are  easily  identifiable  via  vehicle  identification  number.  Furthermore,  CARB’s 
roadside  testing  campaigns  have  shown  evidence  of  gliders  operating  in  California.  The 
test  results  of  these  gliders  are  described  in  section  III  below. 


III.  CARB  Comment:  Gliders  with  pre-2007  engines  are  much  dirtier  than 
modern,  original  equipment  manufacturer  (OEM)  certified  vehicles 

Gliders  are  much  higher  emitting  than  modern  OEM  certified  heavy-duty  vehicles  as 
evidenced  by  the  following: 

a.  From  glider  sales  data  submitted  to  U.S.  EPA,  glider  manufacturer  marketing 
materials,  and  data  gathered  by  CARB  staff  regarding  gliders  registered  for  use 
in  California,  we  know  gliders  are  using  remanufactured  engines  certified  to 
previous,  less  stringent  emission  standards.  Emission  standards  have  become 
progressively  more  stringent  over  the  last  couple  of  decades  for  HD  trucks  (as 
described  further  in  IV. 1.  below),  and  so  using  remanufactured  old  engines 
means  using  engines  designed,  built,  and  certified  to  much  less  stringent 
standards  than  today. 

b.  Some  of  the  uncontrolled  engines  used  in  glider  vehicles  may  have  been 
produced  with  calibrations  or  defeat  devices  that  produced  high  levels  of  in-use 
NOx  emissions  and  were  part  of  a  settlement  agreement  between  U.S.  EPA, 
CARB,  and  the  seven  engine  manufacturers  that  produced  those  noncompliant 
engines.  It  is  not  known  whether  these  glider  engines  are  reprogrammed  during 
rebuild  to  lower  their  emissions  to  conform  to  the  applicable  standards,  and 
therefore  it  is  more  likely  that  these  engines  may  still  be  emitting  at  levels  similar 
to  those  with  defeat  devices. 

c.  Test  data  from  U.S.  EPA  show  glider  NOx  levels  were  4  to  40  times  higher,  and 
PM  levels  were  50  to  450  times  higher  than  vehicles  certified  to  current  emission 
standards,  as  included  in  Section  111.1  below. 

d.  CARB  PEAQS  data  found  that  black  carbon  emission  factors  (EFbc)  and  NOx 
emission  factors  (EFnox)  from  two  glider  vehicles  were  among  the  highest  of  all 
vehicles  sampled,  as  included  in  Section  111.2.1  below. 

e.  CARB  contractor  roadside  data  found  glider  vehicles  emitting  approximately  four 
to  ten  times  higher  NOx  and  8  to  71  times  higher  black  carbon  emissions  than 
2010  and  later  model  year  engines,  as  included  in  section  111.2.2  below. 

f.  The  glider  repeal  Notice  of  Proposed  Rulemaking  cites  Tennessee  Technological 
University  (Tennessee  Tech)  purportedly  showing  gliders  as  clean  as  modern 
OEM  certified  vehicles,  but  those  data  are  invalid  and  flawed  for  the  reasons 
described  in  section  1 1 1.3  below. 
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Regulations  to  control  pollutant  emissions  from  on-road  heavy-duty  diesel  engines  have 
been  getting  more  and  more  stringent  since  the  1970s,  beginning  with  smoke  controls, 
and  continuing  in  the  1990s  through  2010,  with  increasingly  stringent  standards  for  NOx 
and  PM  emissions  (as  described  further  in  IV.1.  below).  Most  of  the  NOx  and  PM 
standards  that  were  implemented  in  the  early  years  prior  to  the  2007  and  2010 
standards  were  met  using  in-cylinder  emission  controls  that  reduced  engine-out  NOx 
emissions.  However,  beginning  in  2007,  heavy-duty  engine  manufacturers  were 
required  to  meet  a  PM  standard  of  0.01  g/bhp-hr,  a  NOx  standard  of  0.20  g/bhp-hr,  and 
a  non-methane  hydrocarbon  (NMHC)  standard  of  0.14  g/bhp-hr.88  The  PM  standard, 
which  took  full  effect  in  2007,  was  met  using  diesel  particulate  filters  (DPF)  that  reduce 
PM  by  more  than  90  percent.  The  NOx  standard  which  was  phased-in  from  2007  to 
2010  required  higher  rates  of  exhaust  gas  recirculation  (EGR)  to  meet  the  2007  to  2009 
phase-in  NOx  standards  and  selective  catalytic  reduction  (SCR)  aftertreatment  to  meet 
the  final  2010  NOx  standard.  Thus,  using  remanufactured  uncontrolled  engines  means 
using  engines  designed,  built,  and  certified  to  much  less  stringent  standards  than  today. 

Based  on  production  sales  data  submitted  to  U.S.  EPA89,  marketing  ads  by  glider 
manufacturers,  and  CARB  analysis  of  the  DMV  and  TRUCRS  database,  the  majority  of 
glider  vehicles  use  pre-2007  model  year  engines.  These  engines  do  not  have 
aftertreatment  emission  control  systems  such  as  DPF  and  SCR.  Compared  to  currently 
OEM  certified  heavy-duty  vehicles,  glider  vehicles  emit  significantly  higher  amounts  of 
NOx  and  PM  emissions.  As  discussed  in  section  1 11.1  below,  U.S.  EPA  recently  tested 
two  late  model  year  glider  vehicles  on  a  dynamometer  and  showed  that  emissions  from 
glider  vehicles  were  significantly  higher  than  those  from  conventionally  manufactured 
heavy-duty  vehicles.  In  addition,  section  III. 2  discusses  CARB  staff  evaluation  of 
emissions  data  recently  collected  at  several  locations  in  California  which  found  that 
black  carbon  and  NOx  emissions  from  glider  vehicles  were  significantly  higher  than 
emissions  from  other  heavy-duty  vehicles. 

As  described  further  in  section  111.3  below,  Tennessee  Tech,  who  was  hired  by 
Fitzgerald  Glider  Kits,  the  largest  glider  manufacturer,  claimed  that  it  tested  glider 
vehicles  and  purportedly  showed  that  glider  vehicles  were  as  clean  as  modern  OEM 
certified  vehicles.  However,  Tennessee  Tech  test  results  did  not  follow  standardized 
test  protocols  and  lack  scientific  credibility  for  a  number  of  reasons. 

111.1  U.S.  EPA  Testing 

Recently,  U.S.  EPA  emissions  tested  two  late  model  year  (2016  and  2017)  glider 
vehicles  over  several  test  cycles  on  a  heavy-duty  chassis  dynamometer.  The  test 
cycles  selected  represent  a  variety  of  real  world  heavy-duty  vehicle  operations  and 


88  Final  Rule  for  Control  of  Air  Pollution  from  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and 
Highway  Diesel  Fuel  Sulfiir  Control  Requirements,  U.S.  EPA ,  January  18, 2001  (https ://www.epa. gov/regulations- 
emissions-vehicles-and-engines/final-rule-control-air-pollution-new-motor-vehicles-heavv  -  accessed  12/26/2017) 

89  Memorandum  from  Charles  Moulis,  to  William  Charmley,  Re:  Summary  of  Glider  Production  Data,  (Nov.  15, 

2017).  EPA-HQ-OAR-2014-0827-2379  (https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827- 
2379 -accessed  11/20/2017).  ’  ~~~ 
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include  the  Urban  Dynamometer  Driving  Schedule,  the  World  Harmonized  Test  Cycle, 
and  the  Super  Cycle.  Emissions  from  the  glider  vehicles  were  compared  to  results  with 
the  same  tests  conducted  on  conventionally  manufactured  2014  and  2015  model  year 
heavy-duty  vehicles.  Based  on  these  tests,  glider  vehicle  NOx  levels  were  4  to  40  times 
higher,  and  PM  levels  were  50  to  450  times  higher  than  vehicles  certified  to  current 
emission  standards.90 

111.2  CARB  Testing: 

CARB  staff  recently  analyzed  emissions  data  from  heavy-duty  vehicles  operating  on 
California  highways  and  found  emission  rates  of  glider  vehicles  were  very  high  and 
consistent  with  U.S.  EPA’s  2017  testing.  Emissions  data  collected  from  two  separate 
projects  designed  to  evaluate  the  benefits  of  California’s  heavy-duty  vehicle  regulations 
and  to  also  evaluate  compliance  rates  are  summarized  below. 

111.2.1  Portable  Emissions  AcQuisition  System  (PEAQS)  Program 

Using  a  roadside  measurement  system  called  the  Portable  Emissions  AcQuisition 
System  (PEAQS),  CARB  staff  measured  real-world,  on-road  vehicle  emissions  from 
more  than  7,500  heavy-duty  vehicles  across  California  to  evaluate  heavy-duty  vehicle 
regulations  benefits  and  detect  vehicle  compliance  issues.91  As  discussed  further  in 
Attachment  2,  in  the  course  of  sampling,  this  project  obtained  emission  data  from  two 
glider  vehicles  tested  in  November  201 6.  Emissions  from  the  two  glider  vehicles  were 
compared  to  the  rest  of  the  vehicles.  Glider  #1  and  #2  black  carbon  emission  factors 
(EFbc)  were  in  the  96  and  98  percentiles,  respectively  (meaning  they  were  dirtier  than 
96-98  percent  of  vehicles  tested).  During  testing,  Glider  #2  emitted  black  visible  smoke, 
as  shown  in  Figure  1 .  The  glider  #2  NOx  emission  factor  (EFnox)  was  in  the  highest  two 
percent  of  all  EFnox  recorded.  Overall,  the  two  glider  vehicles  tested  were  among  the 
highest  emitting  of  all  vehicles  tested. 


90  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles, 
November 20,  2017,  DocketNo.:  EPA-HQ-OAR-2014-0827-2417 

91  See  Attachment  2  for  a  brief  description  of  the  emissions  data  collection  project  using  PEAQS. 
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Figure  1:  Glider  kit  #2  vertical  exhaust  stacks  and  exhaust  during  SAE  J1667  opacity 

measurement. 


111.2.2  Emissions  Collected  from  California  Roadways 

Since  2011,  CARB  has  been  conducting  research  to  evaluate  the  effectiveness  of 
CARB’s  heavy-duty  vehicle  regulations  such  as  the  Drayage  and  the  Truck  and  Bus 
regulations,  as  discussed  further  in  Attachment  3.  CARB  staff  analyzed  emissions  data 
collected  from  on-road  heavy-duty  vehicles  at  the  Port  of  Oakland  in  2015,  in 
Cottonwood  in  2013,  and  the  Caldecott  Tunnel  in  2014  and  201 5.92  In  the  sampling 
days  when  gliders  were  observed,  there  were  approximately  34  glider  observations  out 
of  a  total  of  5539  observations.  Glider  vehicles  were  found  to  emit  approximately  four  to 
ten  times  higher  NOx  (Figure  2)  and  8  to  71  times  higher  black  carbon  emissions  than 
2010  and  later  model  year  engines  (Figure  3). 


92  See  Attachment  3  for  a  brief  description  of  the  emissions  data  collection  program  (Real-World  Heavy-Duty  Diesel 
Truck  Emissions  from  Gliders  in  California). 
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Figure  2:  NOx  fuel-based  emission  factors  for  pre-MY1994,  MY1994  -  2007, 

post-MY2010,  and  glider  vehicles. 

(Error  bars  represent  the  standard  error  of  the  mean). 
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Figure  3:  Black  Carbon  (BC)  fuel-based  emission  factors  for  pre-MY1994,  MY1994  - 

2007,  post-MY2010,  and  glider  vehicles. 

(Error  bars  represent  the  standard  error  of  the  mean) 

III. 3  Tennessee  Tech  Testing 

U.S.  EPA’s  Notice  of  Proposed  Rulemaking  states  that  the  petitioners  submitted  a  letter 
from  Tennessee  Tech  that  described  a  study  in  support  of  their  petition.  The  petitioners 
claim  that  the  Tennessee  Tech  study  had  analyzed  NOx,  PM,  and  carbon  monoxide 
emissions  from  both  remanufactured  and  OEM  certified  engines  and  reached  a 
conclusion  that  remanufactured  engines  from  model  years  between  2002  and  2007 
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performed  roughly  on  par  with  2016  OEM  certified  engines,  and  in  some  instances  even 
out-performed  the  2016  OEM  engines.  CARB  staff  find  that  these  claims  lack  validity 
and  scientific  credibility  for  the  reasons  described  in  detail  below. 

The  only  written  information  available  to  CARB  staff  about  Tennessee  Tech  testing  was: 
(1)  a  four-page  letter  from  the  President  of  Tennessee  Tech  attached  as  a  supporting 
document  to  the  “Petition  for  Reconsideration”  by  Fitzgerald  Glider  Kits  submitted  to 
U.S.  EPA93  and  (2)  a  U.S.  EPA  memo94  summarizing  a  teleconference  discussion 
between  U.S.  EPA  and  Tennessee  Tech  on  the  testing  protocols  used  by  Tennessee 
Tech.  CARB  staff  also  contacted  Tennessee  Tech  to  get  more  information  related  to 
the  testing  done  to  support  the  petition  for  reconsideration  submitted  to  U.S.  EPA  by 
Fitzgerald  Glider  kits.  Further  testing  documentation  was  requested  of  Tennessee 
Tech  at  that  time  including  any  final  report  and  detailed  emissions  data,  but  no 
documentation  has  been  forthcoming. 

Although  more  information  about  testing  procedures,  test  vehicles,  dynamometer  and 
emissions  equipment,  and  how  the  data  were  collected  and  analyzed  would  aid  in 
evaluating  the  Tennessee  Tech  work,  it  is  clear  that  the  test  methods  and  equipment 
used  were  fundamentally  incapable  of  quantifying  pollutants  of  interest  and  that 
unsupportable  conclusions  have  been  drawn  from  the  data,  including  the  conclusion 
that  remanufactured  engines  performed  equally  as  well  as  2016  OEM  "certified" 
engines  and  in  some  instances  out-performed  the  2016  OEM  engines;  that  PM 
emissions  from  remanufactured  engines  were  below  threshold  detection  limits;  and  a 
glider's  remanufactured  engine  provides  the  best  NOx  performance  of  any  engine 
tested.  The  conclusions  made  in  the  Tennessee  Tech  letter  are  baseless  and  lack 
scientific  credibility  for  a  number  of  reasons  discussed  below: 

i.  The  glider  vehicles  tested  have  newer  engines  with  some  emission 

controls  and  hence  are  not  representative  of  typical  glider  vehicles  which 
use  pre-2002  uncontrolled  engines.  The  Tennessee  Tech  letter  indicates  that 
13  engines  were  tested,  eight  of  which  were  remanufactured  engines  and  five 
were  OEM  engines.  The  letter  indicates  glider  engines  tested  were  model  years 
2002  to  2007.  However,  no  other  information  was  provided  about  the  OEM  or 
the  glider  engines,  except  for  the  engine  model  names.  The  glider  engines 
tested  are  not  representative  of  the  glider  engines  normally  used  by  glider 
manufacturers.  Model  year  2002  to  2006  engines  are  normally  equipped  with 
EGR  while  2007  model  year  engines  may  have  been  equipped  with  EGR  and 
DPF.  However,  in  practice,  most  of  the  glider  engines  installed  on  glider  vehicles 
are  pre-2002  model  year  engines  without  either  EGR  or  DPF.  Thus,  emissions 
from  the  engines  tested  by  Tennessee  Tech  would  be  expected  to  be  much 


93  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  "Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — Phase  2  Final  Rule"  to  Gliders  from 
Fitzgerald  Glider  Kits,  LLC;  Harrison  Track.  July  10, 2017.  (https  ://www.epa.  go  v/regulations-emissions- vehicles  - 
and-engines/petitions-reconsideration-phase -2-ghg-emissions-and-fuel  -  accessed  12/27/2017) 

94  Memorandum  from  George  Mitchell  to  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for 
Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Dockett  EPA-HQ-OAR-2014-0827.  November  13, 
2017. 
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lower  than  the  emissions  from  the  majority  of  glider  engines  used  in  the  glider 
vehicle  market,  and  the  Tennessee  Tech  testing  therefore  is  not  valid  to  use  to 
compare  glider  vehicle  emissions  to  modern  OEM  certified  vehicles. 

ii.  The  test  cycle  used  is  inadequate  to  characterize  real-world  behavior  of 
heavy-duty  vehicles  and  was  of  such  a  short  duration  that  it  would  not 
allow  the  emission  controls  on  modern  OEM  certified  vehicles  to  warm  up 
and  function  properly.  To  adequately  compare  glider  vehicle  emissions  to 
those  of  modern  OEM  certified  vehicles  with  emission  controls,  test  cycles 
allowing  those  emission  controls  (selective  catalytic  reduction,  for  example)  to 
reach  full  operating  temperature  would  need  to  be  used  as  these  emissions 
technologies  are  intended  to  do  in  the  course  of  a  normal  operating  day.  The 
Tennessee  Tech  tests  however  were  conducted  on  a  chassis  dynamometer  with 
a  test  cycle  consisting  of  short  steady  state  load  points  at  a  single  constant 
engine  speed.  This  cycle,  which  is  less  than  ten  minutes  long  including  a 
five-minute  warm-up,  and  is  overly  simplified  compared  to  the  operation  of  on¬ 
road  heavy-duty  vehicles.  It  does  not  include  transient  behavior,  the  balance  of 
cold,  warm  and  hot  running  conditions,  or  the  range  of  engine  speeds 
encountered  in-use.  The  short  duration  of  the  entire  testing  schedule  which  is 
less  than  ten  minutes  including  warm-up  does  not  allow  the  engine  and  catalyzed 
aftertreatment  systems  to  reach  their  full  operating  temperatures.  The  protocols 
including  the  test  procedures  and  test  cycles  were  apparently  created  by 
Tennessee  Tech  and  did  not  follow  any  standardized  test  protocols  specified  in 
the  Code  of  Federal  Regulations  (CFR),  title  40,  Part  1065.  Tennessee  Tech 
should  have  used  one  or  more  of  the  many  existing  chassis  dynamometer  test 
cycles  derived  from  in-use  heavy-duty  operations,  such  as  the  Urban 
Dynamometer  Driving  Schedule95,  CARB  heavy-duty  cruise  and  transient 
cycles96,  drayage  truck  duty  cycle97,  or  other  cycle  that  is  representative  of 
heavy-duty  operations  as  the  basis  for  a  much  more  real  world  emissions 
representative  test  sequence. 

iii.  The  test  vehicle  and  engine  aftertreatment  preconditioning  appears  to  be 
inadequate.  The  control  of  test  vehicle  and  engine  aftertreatment 
preconditioning  before  each  emissions  test  is  not  described  and  can  have  a 
profound  impact  on  the  representativeness  of  a  given  test  cycle.  From  the 
descriptions  given,  Tennessee  Tech  used  a  5-minute  engine  warm-up  test 
procedure  without  any  description  of  the  warm-up  cycle  used.  It  does  not  appear 
that  all  the  engines  and  aftertreatment  systems  would  have  reached  full 
functioning  temperature  during  the  test  sequence.  Applying  a  longer  loaded 
warmup  would  help  reduce  this  bias,  as  would  also  including  controlled  cold  start 


95  EPA  Urban  Dynamometer  Driving  Schedule  (UDDS)  for  Heavy-Duty  Vehicles 
(https://www.dieselnet.com/standards/cycles/udds.php  accessed  -  accessed  12/27/2017) 

96  Heavy  Heavy-Duty  Diesel  Track  (HHDDT)  Schedule,  (https://www.dieselnet.com/standards/cvcles/hhddt.php  - 
accessed  12/27/2017) 

97  Couch,  P.  and  J.  Leonard.  Characterization  of  Drayage  Track  Duty  Cycles  at  the  Port  of  Long  Beach  and  Port  of 
Los  Angeles.  TIAX.  March  2011.  (http://www.cleanairactionplan.org/documents/tiax-characterization-of-drayage- 
track-duty-cycles-at-the-port-of-long-beach-and-port-of-los-angeles-march-2011.pdf--  accessed  12/27/2017) 
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testing  as  well.  Thus,  for  the  OEM  engines  tested  which  included  engines  with 
aftertreatment  systems,  the  test  duration  (preconditioning  plus  test  runs)  would 
not  have  allowed  the  aftertreatment  system  to  reach  full  operating  temperatures 
resulting  in  overemphasis  of  uncontrolled  tailpipe  emissions  during  this  artificially 
short  testing  window.  Tennessee  Tech  should  have  followed  engine 
preconditioning  procedures  for  different  duty  cycles  including  cold  start  transient, 
hot  start  transient,  warm  start  transient,  and  discrete  mode  and  ramped  modal 
steady  state  testing  which  are  specified  in  40  CFR  1065.518. 

iv.  The  test  equipment  used  has  limited  ability  to  simulate  real  world 
conditions.  The  dynamometer  equipment  mentioned  in  the  docketed  discussion 
with  U.S.  EPA  is  an  absorption-only  type  dynamometer  that  cannot  rapidly  adjust 
the  applied  load  to  recreate  speed  and  load  transients  characteristic  of  in-use 
operation  that  are  known  to  increase  emission  rates  of  pollutants,  especially 
diesel  PM  or  soot.  Choice  of  this  dynamometer  equipment  limited  the  study’s 
ability  to  accurately  explore  transient  operational  modes  that  are  known  to  be 
significant  to  PM  emission  rates.  EPA’s  own  testing  of  glider  vehicles  shows 
increased  PM  emission  rates  for  transient  cycles  compared  to  PM  emission  rates 
over  test  cycles  with  more  steady  state  cruise  character  illustrating  the  need  for 
more  sophisticated  transient  testing  that  the  Tennessee  Tech  study’s  less 
capable  dynamometer  would  not  allow. 

v.  The  emissions  instrumentation  used  is  not  appropriate  for  quantifying 
vehicle  exhaust  emissions.  The  equipment  would  not  qualify  for  use  in 
determining  emissions  compliance  of  on-road  heavy-duty  vehicles  or  engines. 
The  detection  method  is  not  of  the  regulated  type  for  official  vehicle  emission 
measurements  and  instead  uses  electrochemical  cells  to  detect  CO  and  NOx  by 
calculation  from  NO  and  NO2  cells,  and  has  no  means  of  measuring  PM  emission 
rates.  Electrochemical  cells  are  notoriously  slow  to  respond  compared  to  the 
high  rates  of  change  engine  exhausts  display.  It  is  unclear  if  the  researchers 
characterized  the  biasing  effect  of  the  slow  response  time  of  this  instrument 
compared  to  the  short  50  second  sampling  periods  of  the  Tennessee  Tech  test 
sequence.  Further  this  instrumentation  chosen  for  the  Tennessee  Tech  study 
would  not  be  capable  of  meeting  the  accepted  vehicle  emissions  measurement 
practices  and  the  calibration  and  drift  stability  requirements  for  certification  and 
in-use  level  testing  to  assess  compliance  as  specified  in  40  CFR  Part  1065  for 
the  newer  engines  and  40  CFR  Part  86  as  may  be  applicable  to  the  older  original 
engines.  Compliance  grade  instrumentation  also  includes  means  to  calibrate  full 
scale  response  and  check  zero  concentration  response  before  and  after  each 
emissions  test  interval.  The  Tennessee  Tech  instrumentation  does  not  include 
this  capability  by  inherent  design,  nor  was  there  discussion  of  manual  calibration 
procedures  applied  externally  to  understand  the  impacts  of  this  instrument’s 
intrinsic  limitations  on  the  conclusions  of  this  study. 

vi.  The  emissions  results  are  not  completely  described,  but  from  what  is 
presented,  it  is  clear  they  are  inadequate  to  support  the  claims  in 
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Tennessee  Tech’s  letter.  No  PM  samples  were  collected  during  the  testing98. 
However,  without  even  specifying  the  PM  standard,  Tennessee  Tech  claimed 
that  all  glider  vehicles  tested  met  the  standard,  clearly  an  invalid  claim.  NOx 
emissions  were  reported  in  a  footnote  as  a  range  from  a  low  of  0.44  to  a  high 
0.64  g/hp-hr,  claiming  further  that  the  lowest  was  for  a  remanufactured  Detroit 
Diesel  DD15  engine.  The  reported  NOx  values  did  not  separate  the  glider 
engine  NOx  emissions  from  the  new  engine  NOx  emissions,  but  instead  reported 
a  summary  for  the  composite  glider  and  new  engine  NOx  emissions  as  a  single 
range.  The  DD15  is  a  relatively  modern  engine  architecture  (i.e.,  2008  and 
newer99)  with  aftertreatment  emissions  controls  and  is  thus  not  at  all  generally 
representative  of  the  pre-2002  engines  typical  of  gliders.  NOx  emissions  in  a 
tabular  form  by  engine  tested  were  not  provided.  Overall,  no  PM  quantification 
and  inadequate  detail  on  NOx  emissions  measured  is  presented  to  tell  what 
emissions  were  measured  from  each  vehicle  tested,  but  even  from  the  limited 
information  provided,  it  is  clear  it  is  invalid  to  use  the  Tennessee  Tech  data  to 
claim  that  typical  glider  vehicles  perform  equally  as  modern  OEM  "certified" 
engines. 

vii.  Conclusion:  The  issues  discussed  above  as  well  as  many  other  issues  not 
discussed  such  as  quality  control/  quality  assurance,  test  laboratory 
environmental  conditions,  data  analysis  including  calculation  of  engine  work, 
make  the  Tennessee  Tech  engine  emissions  testing  invalid  and  discredit  any 
claims  using  it  to  assert  that  glider  vehicles  are  as  low-emitting  as  modern  OEM 
certified  vehicles. 

IV.  CARB  Comment:  Emission  increase  and  associated  health  impact  that 
would  result  from  Repealing  Requirements  for  Glider  Vehicles 

IV.1 .  2007/201 0  Heavy-Duty  Vehicle  Emission  Standards 

In  December  2000,  U.S.  EPA  adopted  emission  standards  for  model  year  2007  and 
later  heavy-duty  engines.100  CARB  adopted  the  same  standards  in  October  2001 101 . 

The  standards  required  heavy-duty  engine  manufacturers  to  meet  a  very  stringent  PM 
standard  of  0.01  gram  per  brake-horsepower-hour  (g/bhp-hr),  a  NOx  standard  of  0.20 


98  Memorandum  from  George  Mitchell  to  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for 
Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2  -  Docket  EPA-HQ-OAR-20 14-082 7.  SUBJECT:  EPA 
Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report  Summarized  in  June  2017  Letter; 
Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck  Study  and  Evaluation  of  the  Phase  II  Heavy  Duty 
Truck  Rule.  November  13, 2017 

99  CARB  Executive  Order: 

https://www.arb.ca.gov/msprog/onroad/cert/mdehdehdv/20Q8/detroitdiesel  hhdd  a29QQ127  14d8  Id8d01.pdf 

100Control  of  Air  Pollution  from  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule.  Federal  Register  Vol.  66,  January  18,  2001 
(https://www.gpo.gov/fdsvs/pkg/FR  -200 l-01-18/pdf/01 -2.pdf-  accessed  12/26/2017) 

101  CARB.  On-Road  Heavy-Duty  Diesel  Engine  Reduced  Emission  Standards,  October  2001. 
(https://www.arb.ca.gov/msprog/onroadhd/reducstd.htm  accessed  12/26/2017) 
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g/bhp-hr,  and  a  non-methane  hydrocarbon  standard  of  0.14  g/bhp-hr.  The  PM 
standard,  which  took  full  effect  in  2007,  was  met  using  a  DPF  that  reduced  PM  by  more 
than  90  percent.  The  NOx  standards  were  phased  in  on  a  percent-of-sales  basis: 

50  percent  from  2007  to  2009  and  100  percent  in  2010.  Manufacturers  met  the 
phase-in  NOx  standards  by  certifying,  on  average,  to  a  NOx  family  emission  limit  of 
around  1 .2  g/bhp-hr.  This  phase-in  NOx  standard  was  met  using  previously  acquired 
emission  credits  and  with  higher  EGR  rates,  while  the  final  2010  NOx  standard  was  met 
using  the  SCR.  In  addition,  since  sulfur  can  poison  and  degrade  the  performance  of 
aftertreatment  catalysts,  ultra-  low  sulfur  diesel  fuel  with  a  sulfur  content  less  than  15 
parts  per  million  was  introduced  prior  to  the  implementation  of  the  2007  and  2010 
heavy-duty  engine  NOx  and  PM  standards.  The  introduction  of  ultra-low  sulfur  diesel 
fuel  also  had  the  additional  effect  of  reducing  PM  from  the  entire  in-use  heavy-duty  fleet. 

U.S.  EPA  estimates  that  implementation  of  the  2007/2010  heavy-duty  engine  standards 
will  provide  emissions  reductions  of  2.6  million  tons  of  NOx,  1 15,000  tons  of  NMHC,  and 
109,000  tons  of  PM  by  2030  when  the  existing  fleet  gets  replaced  by  vehicles  meeting 
the  2010  heavy-duty  engine  standards102. 

IV.2  Emission  Impacts  inside  California 

IV.2.1  Truck  and  Bus  Regulation 

In  addition  to  the  emissions  benefits  achieved  through  the  introduction  of  new 
2007/2010  compliant  heavy-duty  engines,  California  has  adopted  a  number  of  fleet 
rules  that  are  designed  to  reduce  criteria  pollutant  and  GHG  emissions  from  in-use 
heavy-duty  vehicles  that  operate  in  California.  One  of  these  fleet  rules  is  the  Truck  and 
Bus  regulation103. 

The  Truck  and  Bus  regulation  requires  fleets  to  turnover  their  pre-2010  diesel  trucks 
and  buses  that  operate  in  California  to  become  compliant  with  the  2010  heavy-duty 
engine  standards  by  2023.  The  regulation  applies  to  nearly  all  privately  and  federally- 
owned  diesel  fueled  trucks  and  buses  and  to  privately  and  publicly  owned  school  buses 
with  a  gross  vehicle  weight  rating  (GVWR)  greater  than  14,000  pounds.  The  regulation 
consists  of  phase-in  schedules  in  which  newer  heavier  trucks  and  buses  with  a  GVWR 
greater  than  26,000  pounds  must  meet  PM  filter  requirements  beginning 
January  1, 2012.  Lighter  (GVWR  14,001  to  26,000  pounds)  and  older  heavier  trucks 
must  be  replaced  starting  January  1 , 2015.  By  January  1 , 2023,  nearly  all  trucks  and 
buses  will  need  to  have  2010  model  year  engines  or  equivalent.  Compliance  with  the 
regulation  is  achieved  through  CARB’s  enforcement  programs.  In  addition,  Senate  Bill 
1  (SB1)  allows  only  vehicles  compliant  with  the  Truck  and  Bus  regulation  to  be 
registered  by  California’s  Department  of  Motor  Vehicles  (DMV). 


102  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel  Sulfur  Control  Requirements,  EPA420-F- 
00-057,  December  2000  (https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-control-air- 
pollution-new-motor-vehicles-heavv#additionai-resources  -  accessed  12/20/2017) 

103  Tmck  and  Bus  Regulation  (https://www.arb.ca.gov/msprog/onrdiesel/onrdiesel.htm  accessed  12/20/2017) 
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IV.2.1.1  Compared  to  other  states,  it  is  expected  that  the  Truck  and  Bus  regulation 
will  to  a  certain  extent  mitigate  the  impacts  of  glider  vehicle  emissions  in 
California.  Nevertheless,  glider  vehicles  will  still  remain  a  significant  concern 
because  they  will  be  difficult  to  enforce  under  the  Truck  and  Bus  regulation, 
and  as  discussed  earlier,  gliders  are  much  dirtier  than  a  modern  OEM 
certified  vehicles.  As  also  described  earlier,  we  are  already  aware  that  glider 
vehicles  with  uncontrolled  engines  are  operating  on  California  roadways. 

With  the  proposed  repeal,  we  expect  to  see  more  glider  vehicles  on  California 
roads,  especially  out-of-state  glider  vehicles.  It  is  easier  to  enforce  the  Truck 
and  Bus  rule  for  California  registered  vehicles  since  compliance  with  the  rule 
is  tied  to  DMV  registration.  However,  despite  CARB’s  best  efforts,  especially 
when  taking  into  account  out-of-state  registered  gliders,  compliance  will  never 
be  100  percent.  This  is  because,  first,  it  is  often  difficult  to  identify  a  glider 
vehicle  since  they  look  similar  to  new  heavy-duty  vehicles  and  may  not  use 
the  glider  OEM  chassis  vehicle  identification  number  (VIN)  when  registering, 
further  obscuring  the  glider’s  actual  configuration.  Secondly,  it  is  nearly 
impossible  to  inspect  every  truck  that  enters  California,  24  hours  a  day,  seven 
days  a  week,  making  it  possible  for  gliders  to  easily  cross  the  border  during 
hours  when  enforcement  is  not  active.  Thus,  if  U.S.  EPA  adopts  the 
proposed  repeal,  more  and  more  gliders  will  cross  into  California. 

IV.2.1.2.  As  more  gliders  cross  into  California,  their  emissions  impact  will  have 
significant  consequences.  For  example,  even  if  only  a  small  number  of 
gliders  operate  in  California,  California’s  overall  air  quality  progress  will  be 
impeded.  Based  on  EMFAC2014  modeling,  if  gliders  made  up  only  seven 
percent  of  the  total  medium  and  heavy-duty  vehicles  in  California,  their 
emissions  contribution  would  completely  offset  the  benefits  of  California’s 
in-use  diesel  fleet  rules,  including  the  Truck  and  Bus  rule,  putting  California’s 
citizens  at  risk  and  making  it  impossible  for  California  to  meet  its  SIP 
commitments. 

IV.3.  Emission  impacts  outside  CA 

The  impact  of  glider  vehicle  emissions  on  the  air  quality  of  states  outside  of  California  is 
expected  to  be  much  worse  than  in  California  since  most  of  the  states  do  not  have 
regulations  that  are  similar  to  California’s  Truck  and  Bus  regulations,  nor  as  many 
enforcement  resources  as  California.  If  the  proposed  repeal  of  gliders  becomes 
effective,  the  emission  benefits  from  the  2010  heavy-duty  engine  standards  will  be 
significantly  reduced  if  not  completely  wiped  out,  resulting  in  serious  air  quality  and 
health  issues  for  the  citizens  of  these  states. 

If  the  proposed  repeal  of  gliders  becomes  effective,  based  on  US  EPA’s  numbers,  in  the 
year  2025  there  will  be  128,750  gliders  on  the  road  nationwide  (Response  to  Comments 
for  Joint  Rulemaking,  pages  1961-1962).  According  to  table  A-4  of  that  document, 
1,000  model  year  2017  gliders  will  emit  harmful  pollutants  causing  70-160  premature 
deaths,  equivalent  to  U.S.  $0.3  -1.1  billion  dollars  in  economic  harm.  If  the  glider 
repeal  becomes  effective,  the  expected  over  128,000  gliders  on  the  road  in  2025  would 
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have  a  lifetime  impact  of  9,000  to  21,000  deaths  and  U.S.  $40  -  140  billion  dollars  in 
economic  harm  nationwide.  Additional  gliders  produced  after  2025  would  add  to  this 
total.  To  avoid  these  thousands  of  deaths  and  significant  economic  harm,  EPA  should 
reconsider  the  glider  repeal. 

V.  CARB  Comment:  Glider  repeal  would  be  unfair  to  heavy-duty 

manufacturers  who  have  been  complying  with  emissions  requirements. 

Gliders  are  currently  being  marketed  as  new  vehicles.  For  example,  the  Daimler  glider 
kit  web  page  advertises  glider  kits  as104 


“THE  NEXT  BEST  THING  TO  A  NEW  [emphasis  added]  TRUCK”; 

“A  Daimler  Heavy-duty  vehicles  Glider  Kit  is  a  brand  new  [emphasis  added], 
complete  assembly  to  repair  your  wrecked  or  badly  worn  vehicle  that  includes 
the  frame,  cab,  steer  axle  and  wheels,  plus  a  long  list  of  standard  equipment” 

“A  Glider  is  built  to  your  specifications  on  the  same  assembly  line  as  new 
[emphasis  added]  Freightliner  and  Western  Star  heavy-duty  vehicles” 


Fitzgerald  Glider  Kits  also  has  similar  marketing  ads105: 


“This  is  a  question  we  get  quite  frequently  and  the  answer  is  simple.  A  glider  kit 
is  a  new  [emphasis  added]  truck  without  an  engine  or  transmission  that  has 
reman  rears  that  are  factory  installed”. 

“Once  the  assembly  is  complete  you  have  a  truck  that  looks,  feels  and  drives  like 
a  brand  new  truck  [emphasis  added].  The  advantages  really  stack  up  to  make  a 
glider  kit  a  great  option  when  purchasing  a  new  truck.” 

‘We  [Fitzgerald  Glider  Kits]  constantly  test  new  [emphasis  added]  technology 
and  products  to  ensure  that  our  trucks  are  the  ultimate  choice  [emphasis 
added]  that  is  unsurpassed  by  any  competition.” 


To  comply  with  current  emission  regulations,  manufacturers  of  new  heavy-duty  engines 
and  vehicles  have  invested  hundreds  of  millions  of  dollars  to  develop  advanced 
technologies  to  comply  with  current  regulations.106  Allowing  the  glider  industry  to 


104  http://www.dtnaglider.com/Default.aspx 

105  https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit/ 

106  Mandel,  J.  Oral  Statement  of  the  Truck  and  Engine  Manufacturers  Association  on  December  4,  20 1 7, 
Washington  D.C.  U.S.  EPA  Hearing  on  Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 
Engines,  and  Glider  Kits;  Proposed  Rule 


37 

EPA-1 9-01 26-A-001 856 


ED  001620  00003008-00037 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


circumvent  current  emissions  regulations  would  put  manufacturers  of  heavy-duty 
vehicles  and  engines  who  are  compliant  with  the  rules  at  a  competitive  disadvantage. 
Major  engine  and  vehicle  manufacturers  have  expressed  concern  over  U.S.  EPA’s 
proposal  to  repeal  the  current  glider  vehicle  requirements  since  such  action  will  result  in 
businesses  avoiding  the  purchase  of  currently  certified  powertrains.107  The  Phase  2 
glider  provisions  do  not  ban  gliders  but  allow  the  glider  vehicle  option  for  the  market 
while  ensuring  a  level  playing  field  for  all  manufacturers  of  heavy-duty  vehicles  and 
engines  by  requiring  most  glider  vehicles  to  have  the  same  emission  controls  as  other 
new  vehicles. 

VI.  Feedback  regarding  other  “Issues  for  Which  U.S.  EPA  is  Seeking  Comments”: 

In  this  section,  we  provide  feedback  to  specific  issues  for  which  U.S.  EPA  sought 
comment  in  the  glider  repeal  NPRM.  For  each  issue,  the  issue  for  which  feedback  is 
sought  is  listed  and  then  CARB  staffs  response  provided. 

VI. 1  (i)  Comments  submitted  in  the  Phase  2  rulemaking  docket  lead  U.S. 

EPA  to  believe  that  a  glider  vehicle  is  often  a  suitable  option  for  those 
small  businesses  and  independent  operators  who  cannot  afford  to 
purchase  a  new  vehicle,  but  who  wish  to  replace  an  older  vehicle  with  a 
vehicle  that  is  equipped  with  up-to-date  safety  features.  (82  FR  53446) 

and 

VI.2  (ii)  U.S.  EPA  seeks  comment  on  the  matter  of  the  anticipated  purchasing 
behavior  on  the  part  of  the  smaller  trucking  operations  and  independent 
drivers  if  the  regulatory  provisions  at  issue  were  to  be  repealed.  (82  FR 
53447) 

CARB  Comment:  It  is  true  that  glider  vehicles  are  cheaper  than  new  vehicles.  The 
average  price  of  a  new  OEM  certified  Class  8  sleeper  cab  tractor  is  approximately 
$125, 000108,  while  the  average  price  of  a  new  glider  vehicle  with  an  uncontrolled  engine 
is  about  10  to  15  percent  lower109.  However,  rather  than  purchase  a  glider  vehicle  with 
a  gross  polluting  refurbished  uncontrolled  engine,  small  businesses  and  owner- 
operators  wishing  to  avoid  the  cost  of  a  new  OEM  vehicle  have  the  option  to  purchase  a 
vehicle  with  better  emissions  performance  and  safety  features  than  current  glider 
vehicles  at  a  much  lower  price  than  a  new  vehicle. 

The  current  emission  standards  requiring  use  of  SCR  and  DPF  took  effect  with  model 
year  2010;  hence  seven-year-old  used  trucks  available  now  come  equipped  with 
modern  emission  controls.  Current  average  retail  price  for  a  three-  to  five-year  old 


107  Volvo  Group  North  America,  Cummins  Inc.,  and  Navistar  Inc.  Letter  to  Honorable  Scott  Pruitt,  U.S  EPA 
September  1 1, 2017 

108  Camion,  J.  What  does  a  Class  8  truck  really  cost?  CCJ.  January  25,  2016  (https://www.ccjdigital.com/what-does- 
a-class-8-truck-really-cost/  -  accessed  12/27/2017). 

109  Jaillet,  J.,  Gliders  101 :  Five  common  questions  about  glider  kits  answered.  Overdrive,  July  29,  2014 
(https  ://www.overdriveonline.com/gliders- 1 0 1  -five-common-questions-about-glider-kits-answered/) 
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sleeper  cab  tractor  is  approximately  $55,000110,  which  is  about  55  percent  lower  than 
the  average  price  of  a  new  modern  OEM  certified  Class  8  sleeper  cab  tractor.  Such  a 
vehicle  would  have  the  same  emission  control  systems  as  new  trucks  (DPF,  SCR,  etc.) 
as  well  as  up-to  date  safety  features.  Furthermore,  on  the  used  truck  market,  glider 
vehicles  cost  as  much  as  $10,000  more  in  resale  than  comparable  factory  used  heavy- 
duty  vehicles  with  emission  controls,  solely  because  they  are  equipped  with 
uncontrolled  engines* * 111.  In  addition,  not  only  small  businesses  purchase  glider 
vehicles,  large  trucking  businesses  are  also  purchasing  glider  vehicles  with  uncontrolled 
engines,  presumably  not  due  to  a  lower  purchase  price,  but  rather  to  circumvent 
emission  regulations112.  Thus,  U.S.  EPA  cannot  use  the  affordability  of  a  noncompliant 
glider  kit  to  justify  the  proposed  repeal  of  the  Phase  2  glider  vehicle  requirements. 
Because  cheaper  used  vehicles  are  available,  it  appears  that  the  majority  of  businesses 
purchase  glider  vehicles  with  uncontrolled  engines  not  for  affordability  reasons  but  to 
circumvent  the  2010  criteria  pollutant  emission  standards. 

Prior  to  2010,  estimated  glider  kit  production  volumes  were  less  than  1 ,000  vehicles  per 
year,  nationwide.  However,  since  2010  there  has  been  an  uptick  in  the  number  of 
gliders  with  uncontrolled  engines  produced  reaching  a  peak  of  significantly  over  10,000 
gliders  in  2015.  At  these  levels,  gliders  amount  to  about  five  percent  of  new  Class  8 
heavy-duty  vehicles  sold  in  a  year.  Most  gliders  are  equipped  with  refurbished  2001  or 
older  model  year  engines  that  are  produced  without  any  NOx  or  PM  emission  controls 
such  as  EGR,  SCR,  and  DPF.  Truck  buyers  are  attempting  to  avoid  the  perceived 
“inconvenience”  of  maintaining  emissions  controls  by  buying  glider  vehicles  with  no 
emission  controls.  Repealing  the  Phase  2  glider  requirements  would  encourage  even 
more  fleets  to  buy  noncompliant  glider  vehicles,  further  increasing  the  demand  for  these 
vehicles.  This  would  put  more  noncompliant  glider  vehicles  on  the  road  to  the  detriment 
of  air  quality  and  public  health.  As  mentioned  above,  it  would  also  put  manufacturers  of 
heavy-duty  vehicles  and  engines  who  have  been  investing  significant  resources  and 
money  to  comply  with  the  regulations  at  a  competitive  disadvantage. 

VI.3  U.S.  EPA  solicits  comment  and  information  on  whether  limiting  the 

availability  of  glider  vehicles  could  result  in  older,  less  safe,  more-polluting 
heavy-duty  vehicles  remaining  on  the  road  that  much  longer.  (82  FR  53447) 

CARB  Comment:  Keeping  the  Phase  2  glider  vehicle  restrictions  in  place  would  not 
result  in  more  older,  more  dangerous  and  more  polluting  heavy-duty  vehicles  on  the 
road.  Businesses  typically  replace  their  older  heavy-duty  vehicles  when,  for  example, 
maintenance  or  reliability  issues  become  too  great  a  concern.  CARB  staff  is  unaware  of 


110  J.D.  Power,  Commercial  Truck  Guidelines  —  Industry  Update,  November  20 17 

(http://www.nada.com/b2b/NADAOutlook/Guidelines.aspx) 

111  Jaillet,  J.,  Gliders  101:  Five  common  questions  about  glider  kits  answered.  Overdrive,  July  29, 2014 
(https://www.overdriveonline.com/gliders-101-five-common-questions-about-glider-kits-answered/) 

112  Schneider  offers  glider  kit  heavy-duty  vehicles  for  sale,  FleetOwner,  October  29, 2015. 
(http://www.fleetowner.com/eauipment/schneider-offers-glider-kit-heavv-dutv  vehicles -sale)  (Also  see  listing  at 
https://www.tmckpaper.com/listings/heavv-dutv  vehicles/for-sale/list/categorv/15101/heavv-dutv-heavv-dutv 

vehicles-glider-kit-heaw-dutv 

vehicles  ?PCID=2000704874&dlr=l&EID=l&ParentCategorvID=207&mdlx=Contains<fciftGate=All&Cond=All). 
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any  evidence  that  would  suggest  that  the  cost  of  modern  OEM  certified  heavy-duty 
vehicles  prevents  truck  buyers  from  turning  over  older,  dirtier  vehicles.  In  addition,  as 
discussed  above,  businesses  that  need  to  replace  an  older  less-safe,  more-polluting 
vehicle  and  that  cannot  afford  the  cost  of  a  new  vehicle,  may  purchase  a  much  less 
expensive  used  truck  or  a  new  glider  vehicle  with  an  OEM  certified  engine  for  a  price 
much  less  than  the  price  of  a  new  truck.  Thus,  the  current  Phase  2  glider  requirements 
will  not  limit  the  availability  of  affordable  replacement  vehicles. 

In  addition,  as  U.S.  EPA  emphasized  it  in  its  final  Phase  2  rule  supporting  materials, 

U.S.  EPA  did  not  propose  to  ban  gliders.  Rather,  the  final  rule  would  require  glider 
vehicles  to  meet  the  standards  that  all  other  new  heavy-duty  vehicles  are  required  to 
meet.  Furthermore,  the  regulation  provides  certain  exemptions  that  provide  flexibility  for 
small  businesses  and  for  certain  other  specific  applications.  Those  flexibilities  include 
provisions  for  small  manufacturers  to  build  up  to  300  glider  vehicles  per  year  with 
noncompliant  engines  as  well  as  exemptions  for  engines  within  their  useful  regulatory 
life  or  with  odometer  readings  less  than  100,000  miles  or  be  less  than  three  years  old. 
Thus,  there  is  no  reason  for  businesses  to  hold  on  to  their  old  vehicles  for  a  longer 
period  than  they  would  if  there  were  no  emission  requirements  for  glider  vehicles. 

VI.4  U.S.  EPA  particularly  seeks  information  and  analysis  addressing  the 

question  whether  glider  vehicles  produce  significantly  fewer  emissions 
overall  compared  to  the  older  heavy-duty  vehicles  they  would  replace. 

CARB  Comment:  Because  glider  vehicles  are  being  sold  with  uncontrolled  engines,  it 
is  likely  they  are  emitting  at  levels  typical  of  other  OEM  (uncontrolled)  older  engines, 
and  thus  generally  speaking,  CARB  staff  does  not  believe  glider  vehicles  produce  fewer 
emissions  than  the  vehicles  they  would  replace.  As  discussed  above,  based  on 
information  in  the  U.S.  EPA  Phase  2  rulemaking  materials,  marketing  ads  of  glider 
vehicle  manufacturers,  and  California  DMV  and  TRUCRS  registration  database 
analysis,  the  overwhelming  majority  of  glider  kits  are  assembled  with  refurbished 
engines  of  model  years  1998  to  2001 .  These  engines  do  not  have  emission  control 
systems  such  as  EGR,  DPF  and  SCR.  According  to  California  DMV  data,  the  useful  life 
of  Class  8  heavy  duty  vehicles  is  about  15  to  20  years.  In  calendar  year  2018,  if  a  glider 
vehicle  replaces  a  15  year  old  vehicle,  it  would  be  replacing  a  vehicle  with  a  2003  model 
year  engine,  which  would  have  EGR  and  therefore  would  have  lower  NOx  than  an 
uncontrolled  pre-2002  glider  engine.  In  other  words,  the  glider  vehicle  would  likely  be 
higher  emitting  than  the  vehicle  it  replaced.  If  a  glider  vehicle  replaced  a  20  year  old 
engine,  it  would  be  replacing  a  vehicle  with  a  1998  model  year  engine,  which  would  be 
uncontrolled  and  hence  would  have  emissions  approximately  the  same  as  the  pre-2002 
glider  engine.  Overall,  based  on  the  analysis  above,  CARB  staff  concludes  glider 
vehicles  being  sold  today  are  unlikely  to  produce  fewer  emissions  than  the  vehicles  they 
would  replace. 

Furthermore,  some  of  these  engines  were  produced  with  calibrations  or  defeat  devices 
that  produced  high  levels  of  NOx  emissions  in-use  and  were  part  of  a  settlement 
agreement  between  U.S.  EPA,  CARB,  and  the  seven  engine  manufacturers  that 
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produced  those  noncompliant  engines.  It  is  not  known  whether  these  engines  were 
reprogrammed  during  rebuild  to  lower  their  emissions  to  conform  to  the  applicable 
standards,  and  therefore  it  is  more  likely  that  these  engines  may  still  be  emitting  at 
levels  similar  to  those  with  defeat  devices.  Furthermore,  some  large  glider 
manufacturers  claim  that  they  reprogram  such  engines  during  rebuild  to  improve  fuel 
efficiency.  Again,  it  is  not  known  whether  these  manufacturers  are  increasing  criteria 
pollutant  emissions  at  the  expense  of  fuel  efficiency,  an  act  of  tampering  that  is 
prohibited  by  the  Clean  Air  Act,  section  203(a)(3)(A),  unless  authorized  and  exempted 
by  U.S.  EPAorCARB. 

Notwithstanding  the  above  discussion,  CARB  staff  believe  that  it  is  possible  that  an 
uncontrolled  glider  vehicle  could  be  cleaner  than  an  older  heavy-duty  vehicles  it 
replaces,  but  only  if  it  happens  to  replace  a  very  old  vehicle.  However,  the  more 
relevant  question  is  whether  the  glider  is  cleaner  than  the  vehicle  that  otherwise  would 
be  purchased,  if  the  uncontrolled  glider  were  unavailable  due  to  the  Phase  2  regulation 
glider  restrictions.  As  discussed  above,  compared  to  currently  OEM  certified 
heavy-duty  vehicles  that  a  truck  owner  would  likely  otherwise  choose,  glider  vehicles 
emit  significantly  higher  amounts  of  NOx  and  PM  emissions.  As  discussed  above, 
based  on  U.S.  EPA’s  own  testing  this  year,  glider  vehicle  NOx  levels  were  4  to  40  times 
higher,  and  PM  levels  were  50  to  450  times  higher  than  for  vehicles  certified  to  current 
emission  standards.  Also,  as  described  further  above,  testing  by  CARB  staff  and  CARB 
contractors  found  high  emission  rates  consistent  with  U.S.  EPA’s  2017  testing.  Finally, 
as  described  above,  if  a  truck  owner  cannot  afford  a  new  vehicle,  they  can  still  buy  a 
much  cheaper  used  vehicle  up  to  seven  years  old  that  meets  today’s  emission 
standards  and  hence  is  much  cleaner  than  an  uncontrolled  glider.  Overall,  making 
more  glider  vehicles  available  by  repealing  the  restrictions  on  gliders  appears  certain  to 
cause  more  truck  buyers  to  choose  dirtier,  higher  emitting  vehicles  than  the  new  or  used 
vehicles  they  otherwise  would  choose. 

VI.5  U.S.  EPA  seeks  comment  on  the  relative  expected  emissions  impacts  if  the 
regulatory  requirements  at  issue  here  were  to  be  repealed  or  were  to  be  left 
in  place. 

As  explained  in  the  above  sections,  if  U.S.  EPA  repeals  the  current  requirements,  the 
demand  for  glider  vehicles  with  uncontrolled  engines  will  increase,  putting  more  and 
more  glider  vehicles  on  the  road.  It  will  significantly  increase  the  emissions  contribution 
from  gliders  and  offset  the  benefits  gained  and  expected  from  various  emission  control 
programs,  promulgated  by  both  the  federal  and  state  governments.  For  California,  this 
proposed  action  would  impede  California's  overall  air  quality  progress,  even  if  only  a 
small  number  of  them  operate  in  California.  As  mentioned  above,  based  on 
EMFAC2014  modeling,  if  gliders  made  up  only  seven  percent  of  the  total  medium  and 
heavy-duty  vehicles  in  California,  it  would  completely  offset  the  benefits  of  California’s 
in-use  diesel  fleet  rules,  including  the  Truck  and  Bus  rule,  putting  California’s  citizens  at 
risk  and  making  it  impossible  for  California  to  meet  its  SIP  commitments. 
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For  other  states,  as  described  above  in  section  IV.3.,  the  air  quality  impacts  of  proposed 
action  are  expected  to  be  worse  than  in  California  since  none  of  them  has  a  regulation 
similar  to  California’s  Truck  and  Bus  rule.  In  these  states,  emission  benefits  from  the 
implementation  of  the  2007/2010  heavy-duty  engine  standards  are  estimated  to  be 
about  2.6  million  tons  of  NOx,  1 15,000  tons  of  NMHC,  and  109,000  tons  of  PM  by  2030 
when  the  existing  fleet  gets  replace  by  vehicles  meeting  the  2010  heavy-duty  engine 
standards.  U.S.  EPA’s  proposed  action  has  the  potential  to  significantly  reduce  these 
emission  benefits,  resulting  in  serious  air  quality  and  health  issues  for  the  citizens  of 
these  states. 

VI.6  U.S.  EPA  seeks  comment  on  whether,  if  the  Agency  were  to  determine  not 
to  adopt  the  interpretation  of  CAA  sections  202(a)(1)  and  216(3)  being 
proposed  here,  U.S.  EPA  should  nevertheless  revise  the  “interim 
provisions”  of  Phase  2  rule,  40  CFR  1 037.1 50(t)(1)(ii),  to  increase  the 
exemption  available  for  small  manufacturers  above  the  current  limit  of  300 
glider  vehicles  per  year.  U.S.  EPA  seeks  input  on  how  large  an  increase 
would  be  reasonable,  were  the  Agency  to  increase  the  limit  in  taking  final 
action. 

CARB  Comment:  U.S.  EPA  should  not  increase  the  exemption  of  300  glider  vehicles 
per  year  available  for  small  business.  Based  on  the  Phase  2  rule,  the  small  business 
exemption  was  determined  from  historical  glider  production  data  when  fleets  where  just 
using  glider  vehicles  to  salvage  engines  from  vehicles  damaged  by  accident.  Even  the 
current  exemption  of  300  glider  vehicles  per  year  by  itself  is  a  concern  for  air  quality 
since,  as  explained  above,  emissions  from  these  vehicles  are  significantly  higher  than 
OEM  certified  current  engines.  Revising  the  rule  to  increase  the  exemption  would  even 
be  more  concerning  as  far  as  air  quality  and  health  impacts  are  concerned.  CARB  staff 
recommend  that  U.S.  EPA  keep  the  current  exemption  and  not  revise  the  rule  to 
increase  the  exemption. 

VI.7  U.S  EPA  seeks  comment  on  whether,  If  the  Agency  were  to  determine  not 
to  adopt  the  statutory  interpretation  being  proposed  here,  U.S.  EPA  should 
nevertheless  extend  by  some  period  of  time  the  date  for  compliance  for 
glider  vehicles,  glider  engines,  and  glider  kits  set  forth  in  40  CFR  1037.635. 
U.S.  EPA  seeks  comment  on  what  would  be  a  reasonable  extension  of  the 
compliance  date. 

CARB  Comment:  U.S.  EPA  should  not  extend  the  date  for  compliance  for  glider 
vehicles,  glider  engines,  and  glider  kits  set  forth  in  40  CFR  1037.635.  This  is  because 
the  flexibilities  specified  in  40  CFR  1 037.1 50(t)  that  allow  small  businesses  to  produce 
and  sell  up  to  300  glider  vehicles  annually  that  do  not  meet  the  engine  requirements 
specified  in  40  CFR  1037.635  and  the  flexibilities  provided  in  40  CFR  1037.635  for 
engines  within  their  useful  life  and  other  special  reasons  are  more  than  enough  to  meet 
the  demands  for  those  businesses  who  have  been  manufacturing  glider  vehicles  for 
legitimate  reasons. 
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VII.  Conclusion 

For  all  the  reasons  discussed  in  the  above  sections,  including  U.S.  EPA’s  ability  to 
regulate  gliders  as  new  vehicles,  the  availability  of  other  options  such  as  three  to  five 
year  old  used  heavy-duty  vehicles,  the  high  emissions  impacts  of  glider  vehicles,  and 
the  competitive  disadvantage  they  create  on  heavy-duty  engine  OEM  manufacturers, 
CARB  and  the  other  signatory  states  strongly  urge  U.S.  EPA  to  keep  the  current  glider 
requirements. 
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California  Air  Resources  Board 
Monitoring  and  Laboratory  Division 
December  2017 


ATTACHMENT  2 

The  Portable  Emissions  AcQuisition  System  (PEAQS):  Glider  Kit 

Detection 

PEAQS  Introduction 

Heavy  duty  vehicles  remain  a  major  source  of  particulate  matter,  black  carbon  (BC),  nitrogen 
oxide  (NOx),  and  greenhouse  gas  emissions  in  California.  A  relatively  small  fraction  of  the 
vehicles  operating  in  California  are  referred  to  as  “high-emitters”.  These  high-emitters 
contribute  a  disproportionate  amount  of  air  pollution  relative  to  the  remainder  of  the  fleet  and 
create  local  operational  “hot  spots”.  The  identification  and  mitigation  of  emissions  from  these 
high-emitters  is  critical  to  protect  public  health. 

California  Air  Resources  Board  (CARB)  staff  developed  a  pilot  roadside  measurement  system  to 
measure  real-world,  on-road  vehicle  emissions  to  evaluate  the  regulation  benefits  and  detect 
vehicle  compliance  issues.  The  Portable  Emissions  AcQuisition  System  (PEAQS)  characterizes 
individual  vehicle  emissions  and  couples  this  with  automated  license  plate  readers  (ALPR) 
information  to  collect  fleet  activity  information,  characterize  technology  penetration,  and  identify 
compliance  issues.  The  current  PEAQS  consists  of  a  small  trailer  housing  laboratory  grade 
instrumentation  (Figure  1)  and  quantifies  passing  vehicle  BC  and  total  NOx  fuel  specific 
emission  factors.  Future  implementation  of  PEAQS  will  include  expansion  of  the  laboratory 
grade  system  to  include  other  pollutants  (e.g.  greenhouse  gases,  ammonia),  expand  to 
long-term  unmanned  operation  of  fleet  activity,  and  explore  the  utilization  of  low-cost  sensor 
technology  in  community  monitoring  operation.  A  full  description  of  the  pilot  PEAQS  will  be 
found  in  a  forthcoming  SAE  International  journal  article. 

PEAQS  Collected  Data  and  Deployments 

The  CARB  PEAQS  has  sampled  more  than  7,500  vehicles  at  five  locations  across  the  state  of 
California:  Port  of  Los  Angeles;  Cottonwood  California  Highway  Patrol  Weigh  Station;  Stockton 
Intermodal  Railyards;  Riverside,  California;  and  the  California  Department  of  Food  and 
Agriculture  (CDFA)  Inspection  Station  in  Truckee,  California.  At  CDFA  Truckee,  staff  selected 
vehicles  from  the  passing  fleet  into  a  secondary  inspection  lane  for  emissions  sampling  and 
inspection.  During  the  first  CDFA  Truckee  study  CARB  staff  conducted  a  SAE  J1667  smoke 
opacity  with  simultaneous  PEAQS  emission  factor  measurement  (Figure  2).  Additionally, 
PEAQS  emission  data  was  collected  as  the  vehicle  arrived  and  departed.  A  second  study  was 
conducted  at  CDFA  Truckee  where  opacity  checks  were  conducted  downstream  of  PEAQS 
measurements  and  visual  inspections  were  only  conducted  on  vehicles  having  detectable  BC 
emissions.  These  two  studies  sampled  a  total  of  302  heavy-duty  vehicles  and  found  three  glider 
kit  equipped  vehicles  (gliders),  or  0.99  percent  of  the  total  population.  The  presence  of  a  glider 
kit  was  confirmed  during  a  visual  inspection  of  each  vehicle. 

Glider  Kit  Emission  Levels 

Three  glider  equipped  vehicles  were  found  during  two  weeks  of  sampling  at  CDFA  Truckee  in 
November  2016  (Gliders  #  1  and  #2)  and  August  2017  (Glider  #3).  Glider  #  3  PEAQS  emission 
factors  are  not  available  due  to  interference  from  large  amounts  of  BC  emitted  by  an  equipped 
truck  refrigeration  unit.  Gliders  #1  and  #2  BC  emission  factor  (EFbc)  were  found  to  be  greater 
than  *  96  and  98  percent,  respectively,  of  all  vehicles  measured  by  PEAQS  to  date  (Figure  3; 
Table  1).  Additionally,  gliders  #1  and  #2  nitrogen  oxide  emission  factors  (EFnox)  were  found  to 
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be  greater  than  «  6  and  98  percent,  respectively,  of  all  vehicles  measured  by  PEAQS  to  date 
(Figure  4). 


Note:  All  emissions  data  reported  in  this  document  were  collected  on  the  roadside  as  part  of  an 
on-going  pilot  plume  capture  system.  The  reported  values  do  not  necessarily  indicate 
non-compliance  with  standards  or  certification  values.  Care  should  be  taken  when  comparing 
emission  factors  as  vehicle  speed,  acceleration,  and  load  vary  for  every  location  and  vehicle. 


Figure  1:  PEAQS  laboratory  grade  trailer  deployed  at  the  Port  of  Los  Angeles  in  April  2017. 
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Figure  2:  Time  series  of  PEAQS  measurements  for  carbon  dioxide  (CO2;  right  axis)  and 
black  carbon  (left  axis)  at  CDFA  Truckee. 
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Table  1:  Truck  and  EFbc  data. 


Truck  Number 

License  State 

Engine  MY/Make 

Date  Sampled 
Location 

1 

TN 

-2000 
(no  label)/ 
DDC 

11/2/2016 

CDFA 

Truckee 

2 

CA 

1992/ 

Caterpillar 

11/3/2016 

CDFA 

Truckee 

3 

SD 

-2000/ 

8/22/2017 

CDFA 

Truckee 

Snap  Acceleration 

Emission  Factor 

EFbc  (g  BC  /  kg  fuel) 

0.835 

125.9 

SAE  J1667  Opacity  % 

11.5 

89.3 

- 

Driving  BC 

Emission  Factor 

EFbc  (g  BC  /  kg  fuel) 

0.023 

0.205 

EFnox  (  g  NOx  /  kg  fuel) 

1.4 

39.6 

Vehicle  Speed  (mph) 

0.51 

0.34 

EF  Distribution  of  all  Vehicles 


100% 

80% 

60% 

40% 

20% 

0% 
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Figure  3:  Summary  of  black  carbon  emission  factor  (EFbc)  of  all  PEAQS  sampling  to  date. 
Vehicle  count  refers  to  number  of  verified  vehicle  plume  captures.  Inset  image  is  glider  kit  #2 
during  SAE  J1667  opacity  measurement. 
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Figure  4:  Summary  of  nitrogen  oxide  emission  factors  (EFnox)  of  all  PEAQS  sampling  to  date. 
Vehicle  count  refers  to  number  of  verified  vehicle  plume  captures. 
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ATTACHMENT  3 


Real-World  Heavy-Duty  Diesel  Truck  Emissions  from  Gliders  in  California 

December  27,  2017 


The  California  Air  Resources  Board  has  several 
recent  and  ongoing  contracts  that  measure 
emission  factors  (EFs)  from  real-world  heavy- 
duty  vehicles  (HDVs).  These  include  contracts 
11-309  with  the  University  of  Denver  (UD)  and 
contracts  09-340,  12-315,  and  14-358  with  the 
University  of  California,  Berkeley  (UCB).  UD  has 
sampled  HDVs  at  the  Cottonwood  weigh  station 
in  northern  California  and  the  Port  of  Los 
Angeles.  Exhaust  plumes  were  collected  as 
HDVs  passed  under  a  50’  length  tent,  providing 
an  integrated  sample  over  several  seconds  of  driving  at  approximately  10  miles  per  hour  (mph) 
(Fig.  1).  UCB  sampled  exhaust  plumes  with  a  single  inlet  tube  suspended  above  a  roadway 
exiting  the  Port  of  Oakland  and  the  eastbound  highway  through  the  Caldecott  Tunnel  in  the  Bay 

Area,  resulting  in  a  point  sample  of  HDVs  driving  at 
approximately  35  and  50  mph,  respectively  (Fig.  2). 

Both  contractors  quantified,  among  other  things,  carbon 
dioxide  (CO2),  carbon  monoxide  (CO),  black  carbon 
(BC),  and  oxides  of  nitrogen  (NOx),  and  derived  fuel- 
normalized  emission  factors  for  BC  and  NOx.  Results 
are  presented  as  grams  of  pollutant  per  kilogram  of  fuel 
burned.  This  accounts  for  the  highly  variable  dilution  of 
tailpipe  exhaust  that  occurs  after  emission  and  during 
sampling. 

A  glider  HDV  is  one  in  which  an  older  but  functioning 
engine  and  drivetrain  are  installed  in  a  newer  chassis, 
which  is  known  as  a  “glider  kit.”  Table  1  summarizes  the 
measurements  of  total  and  of  glider  HDVs  observed 
during  the  11  field  campaigns  supported  by  the  contracts  listed  above.  Note  that  these  numbers 
reflect  total  observations,  and  therefore  include  repeat  measurements  of  some  HDVs.  Overall, 
0.3  percent  of  HDV  observations  were  identified  as  gliders,  based  on  characters  in  the  vehicles’ 
Vehicle  Identification  Numbers  (VINs).  This  means  at  least  0.3  percent  of  the  vehicles  observed 
were  gliders,  although  additional  in  state  glider  vehicles  without  special  glider  characters  in  their 
VINs  as  well  as  out-of-state  glider  vehicles  with  unknown  VINs  could  have  been  present  and  not 
identified. 

Based  on  these  field  campaigns,  the  number  of  on-road  glider  HDVs  does  not  seem  to  have 
changed  substantially  over  the  past  six  years.  There  were  more  gliders  observed  in  the  long- 
haul  fleets  at  Cottonwood  (along  Interstate  5)  and  Caldecott  (along  CA  State  Highway  24)  than 
in  the  largely  drayage  fleets  at  the  Ports  of  Oakland  and  Los  Angeles.  Excluding  the  2017 


Figure  2.  HDV  sampling  by  UCB  at  the 
Port  of  Oakland 


Figure  1 .  HDV  sampling  by  UD  at  the 
Cottonwood  weigh  station 
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observations,  which  are  still  being  processed  and  have  not  been  apportioned  to  Cottonwood 
and  the  Port  of  L.A.,  all  but  one  of  the  glider  observations  were  at  the  long-haul  sites, 
representing  0.6%  of  the  observations  at  these  sites.  In  contrast,  glider  observations  at  the  port 
sites  comprised  only  0.02%  of  the  total.  This  may  reflect  enhanced  and/or  earlier  regulations 
(e.g.,  the  Drayage  Rule  and  the  San  Pedro  Bay  Ports  Clean  Air  Action  Plan),  incentives,  and/or 
enforcement  activities  at  the  Ports. 


Table  1.  Summary  of  glider  and  total  observations  in  CARB  real-world  HDV  emission  contracts 


Campaign 

Sampling 

days 

Total 

obs. 

Gilder 

obs. 

%  glider 
obs. 

Total 

unique 

plates 

Unique 

glider 

plates 

% 

glider 

plates 

Port  of  Oakland  201 1 

5 

380 

0 

0% 

332 

0 

0% 

Port  of  Oakland  2013 

5 

1016 

0 

0% 

709 

0 

0% 

Port  of  Oakland  2015 

3 

496 

1 

0.2% 

398 

1 

0.3% 

Port  of  L.A.  2013 

5 

1219 

0 

0% 

781 

0 

0% 

Port  of  L. A.  2015 

5 

1456 

0 

0% 

925 

0 

0% 

Port  of  L. A.  2017 

5 

795 

0-4* 

<  0.5% 

* 

0-4* 

* 

Cottonwood  201 3 

5 

1866 

9 

0.5% 

1709 

7 

0.4% 

Cottonwood  201 5 

3 

694 

0 

0% 

619 

0 

0% 

Cottonwood  201 7 

5 

1045 

0-4* 

<  0.4% 

* 

0-4* 

* 

Caldecott  2014 

12 

1587 

4 

0.3% 

978 

3 

0.2% 

Caldecott  2015 

16 

1590 

20 

1.3% 

911 

6 

0.7% 

*2017  observations  have  not  yet  been  apportioned  to  either  Cottonwood  or  the  Port  of  LA 


Both  BC  and  NQx  emissions  from 
gliders  were  much  higher  than 
from  more  conventional  HDVs. 

Figure  3  summarizes  the  BC 
emissions  from  glider  HDVs  from  the 
four  campaigns  in  which  they  were 
observed.  For  comparison,  emissions 
from  pre-1994  and  1994  -  2007 
HDVs,  which  generally  do  not  include 
diesel  particulate  filters  (DPFs)  to 
reduce  BC  emissions  and  selective 
catalytic  reduction  (SCR)  to  reduce 
NOx  emissions,  are  presented,  as 
well  as  post-2010  HDVs  which 
generally  include  both  DPFs  and 
SCRs.  With  the  presence  of  a  DPF, 

HDVs  have  relatively  low  BC 
emissions.  Glider  BC  emissions  are  more  comparable  to  pre-1994  HDVs.  At  these  four 
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Figure  3.  Biack  Carbon  (BC)  fuei-based  emission 
factors  for  pre-MY1994,  MY1994  -  2007,  post- 
MY2010,  and  glider  HDVs.  Error  bars  represent  the 
standard  error  of  the  mean. 
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campaigns,  BC  emissions  from  gliders  were  up  to  71  times  greater  than  those  from  post- 
2010  HDVs.  Although  BC  emissions  from  1994  -2007  HD  Vs  are  greater  than  post-2010 
emissions,  they  are  still  much  lower  than  BC  emissions  from  glider  HDVs.  Thus,  while  the 
number  of  gliders  in  the  state  as  of  2017  is  low,  an  increase  in  their  prevalence  would  likely 
result  in  dramatic  increases  in  toxic  diesel  particulate  matter  exposure. 

NOx  emissions  from  glider  HDVs  were  also  relatively  high,  although  the  difference  between 
glider  and  conventional  HDVs  was  not  as  dramatic  as  for  BC  (Figure  4).  In  part,  this  is  due  to 
reduced  SCR  efficiency  of  all  HDVs  during  sampling  resulting  from  relatively  low  SCR 
temperatures,  especially  exiting  the  ports  where  most  HDV  engines  had  just  recently  been 

started.  Still,  NO*  emissions  from 
gliders  were  up  to  ten  times 
greater  than  from  SCR-equipped 
HDVs,  and  this  difference  is 
expected  to  increase  for  HDVs 
under  heavy  loads  whose  SCR 
systems  have  reached  optimal 
temperatures  for  NOx  reduction. 
While  the  overall  number  of  glider 
HDVs  in  the  state  is  currently 
believed  to  be  small,  an  increase  in 
their  prevalence  will  almost 
definitely  lead  to  increased  NOx 
emissions  from  HDVs,  one  of  the 
largest  NOx  sources  statewide.  As 
NOx  is  a  precursor  for  both  ground- 
level  ozone  and  particulate  matter,  an  increase  in  gliders  in  California  will  make  it  much  more 
difficult  to  meet  federal  Ambient  Air  Quality  standards  for  these  two  criteria  pollutants. 

Recent  testing  comparing  glider  to  standard 
HDVs  under  controlled  laboratory  conditions 
found  the  gliders  emit  between  50  and  350 
times  more  PM  than  modern  HDVs  (meeting 
current  emission  control  standards).  The 
average  ratio  of  PM  emissions  (glider  to 
non-glider)  in  the  four  field  campaigns 
discussed  above  was  72.  Figure  5  shows 
the  impact  of  glider  penetration  into  the 
statewide  Heavy-Duty  Diesel  Vehicle 
(HDDV)  fleet  on  total  PM  emissions.  For 
context,  recent  decreases  in  HDDV  PM 
emissions  from  EMFAC  (CARB’s  mobile 
source  emissions  inventory)  are  also  shown. 

The  glider  portion  identified  in  these  four 
field  campaigns,  0.3%,  if  present  in  the 
entire  CA  HDV  fleet  would  be  enough  to 

negate  1-3  years  of  progress  in  reducing  PM  from  HDDVs,  and  if  only  ~7%  of  HDVs 


2000  2004  2008  2012  2016  c  2  4  6  * 

Calendar  year  '  4  ■' 

Figure  5.  Tons  per  day  particulate  matter  emitted 
by  heavy-duty  diesel  vehicles  in  California  (left), 
and  increases  to  these  emissions  given  current 
values  and  various  assumptions  about  glider 
penetration  into  the  HDDV  fleet  (right). 
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Figure  4.  NOx  fuel-based  emission  factors  for  pre-MY1994, 
MY1 994-  2007,  post-MY2010,  and  glider  HDVs.  Error  bars 
represent  the  standard  error  of  the  mean. 
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statewide  were  converted  to  gliders,  this  could  eliminate  all  progress  made  this  century 
in  reducing  emissions  of  this  carcinogen. 
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AIR  RESOURCES  BOARD 


CALIFORNIA 


Mary  D.  Nichols,  Chair 
Matthew  Rodriquez,  Cal E PA  Secretary 
Edmund  G.  Brown  Jr.,  Governor 


January  5,  2018 


Administrator  Scott  Pruitt 

United  States  Environmental  Protection  Agency 

Air  and  Radiation  Docket  and  Information  Center,  Mail  Code:  28221  T 

1200  Pennsylvania  Avenue,  NW 

Washington,  D.C.  20460 

Docket  No.  EPA-HQ-OAR-201 4-0827 

Dear  Administrator  Pruitt: 

The  California  Air  Resources  Board  (CARB),  Pennsylvania  Department  of 
Environmental  Protection,  Vermont  Department  of  Environmental  Conservation,  and 
Washington  Department  of  Ecology  appreciate  the  opportunity  to  provide  comments  on 
the  United  States  Environmental  Protection  Agency’s  (U.S.  EPA)  Proposed  Rule  for 
Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits, 
as  published  in  the  Federal  Register  on  November  16,  2017.  (82  Fed.  Reg.  53,442.) 
After  a  thorough  assessment  of  the  proposed  rule  by  CARB’s  legal  and  technical  staff, 
we  are  writing  to  strongly  oppose  U.S.  EPA’s  proposal  to  repeal  emission  requirements 
for  glider  vehicles,  glider  engines,  and  glider  kits  and  urge  you  to  reconsider  the  repeal. 

U.S.  EPA’s  proposed  reinterpretation  of  the  Clean  Air  Act  to  preclude  it  from  regulating 
gliders  is  unreasonable  and  impermissible.  The  enormous  emissions  increase  allowed 
by  the  proposed  repeal  could  cause  a  great  heath  concern,  and  a  repeal  would  create 
unfair  business  competition  for  heavy-duty  manufacturers  who  have  made  investments 
to  comply  with  current  emissions  requirements. 

As  discussed  in  the  attached  detailed  comments,  U.S.  EPA  is  basing  its  decision  to 
repeal  the  requirements  for  gliders  on  a  proposed  reinterpretation  of  the  federal  Clean 
Air  Act  that  would  exclude  glider  vehicles  from  the  definition  of  “new  motor  vehicle”, 
glider  engines  from  the  definition  of  “new  motor  vehicle  engine”,  and  glider  kits  from  the 
definition  of  “incomplete  new  motor  vehicles.”  The  proposed  reinterpretation  is  in  direct 
conflict  with  the  interpretation  U.S.  EPA  itself  used  less  than  two  years  ago  when 
developing  its  regulations  of  emissions  from  glider  vehicles,  glider  engines  and  glider 
kits,  in  the  final  Phase  2  greenhouse  gas  regulation.  (81  Fed.  Reg.  73,478  (Oct.  25, 
2016.))  EPA’s  proposed  reinterpretation  is  inconsistent  with  the  fact  that  glider  vehicles 
are  being  manufactured,  marketed,  and  sold  as  “new”  vehicles,  and  is  inconsistent  with 
the  language  and  purpose  of  the  statute. 

Glider  vehicles  with  pre-2007  engines  have  much  higher  oxides  of  nitrogen  (NOx)  and 
toxic  diesel  particulate  matter  (PM)  emissions  than  modern  original  engine  manufacturer 
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certified  vehicles.  In  U.S.  EPA’s  own  testing,  glider  vehicle  NOx  emission  levels  were  4 
to  40  times  higher,  and  PM  emission  levels  were  50  to  450  times  higher  than  emissions 
from  vehicles  certified  to  current  emission  standards1.  As  described  in  further  detail  in 
the  attachments,  CARB’s  staff  and  researchers  have  found  dozens  of  gliders  on 
California  roads  in  recent  years  with  alarmingly  high  emission  levels  consistent  with 
U.S.  EPA’s  testing. 

The  proposed  glider  repeal  would  have  a  profoundly  harmful  impact  on  public  health, 
and  would  put  at  risk  states’  efforts  to  meet  federal  ambient  air  quality  standards  and 
State  Implementation  Plan  commitments.  The  repeal  would  effectively  place  thousands 
of  outdated  heavy-duty  engines  that  do  not  meet  the  modern  emission  standards  that 
have  been  in  effect  during  the  last  decade,  on  our  highways.  A  repeal  would  put  the 
American  people,  especially  those  in  disadvantaged  communities  near  trucking 
corridors,  at  risk  by  abandoning  the  commitment  to  reduce  their  exposure  to  smog 
forming  and  toxic  pollutants  that  lead  to  hospitalizations,  asthma  cases,  lost  work  and 
school  days,  and  premature  deaths.  CARB  staff  estimates  that  if  the  glider  repeal  takes 
effect,  over  120,000  dirty  gliders  would  be  on  our  nation's  highways  by  2025,  which 
would  have  a  nationwide  impact  of  causing  9,000  to  21,000  premature  deaths  and  $40 
to  140  billion  in  economic  harm.  Under  the  structure  of  the  federal  Clean  Air  Act,  U.S. 
EPA  has  the  duty  to  ensure  that  trucks  meet  emission  standards  and  do  not  endanger 
the  public's  health  and  welfare,  and  California  and  other  states  must  rely  on  EPA  to 
perform  that  duty.  Repealing  the  glider  requirements  would  be  a  clear  shirking  of  that 
duty  and  a  failure  of  U.S.  EPA  to  fulfill  its  statutory  mandate. 

Glider  builders  have  been  circumventing  the  requirements  for  these  important  emission 
controls  by  using  pre-2007  remanufactured  engines,  misusing  a  loophole  in  the 
provisions  to  sell  thousands  of  dirty  heavy-duty  vehicles  each  year  with  completely 
uncontrolled  emissions.  To  comply  with  current  emission  regulations,  manufacturers  of 
new  heavy-duty  engines  and  vehicles  have  made  significant  investments  in  the  last 
decade  to  develop,  refine,  and  deploy  emission  control  technologies  such  as  diesel 
particulate  filters  and  selective  catalytic  reduction  systems.  Allowing  the  glider  industry 
to  circumvent  current  emissions  regulations  would  unfairly  put  legitimate  manufacturers 
and  dealers  of  heavy-duty  vehicles  and  engines  at  a  competitive  disadvantage. 

The  glider  requirements  are  part  of  the  federal  Phase  2  greenhouse  gas  regulations, 
which  were  developed  during  three  years  of  close  coordination  between  CARB  and  U.S. 
EPA.  Next  month,  CARB’s  staff  will  bring  the  Phase  2  standards2,  including  the  glider 


1  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles, 
November  20,  2017,  Docket  No.:  EPA-HQ-OAR-2014-0827-2417 

2  Proposed  California  Greenhouse  Gas  Emissions  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles 
(Phase  2)  and  Proposed  Amendments  to  the  Tractor-Trailer  GHG  Regulation 
thttps://www.arb.ca.gov/regact/2018/phase2/phase2,htm  -  accessed  12/23/2017) 
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provisions,  before  the  California  Air  Resources  Board  for  its  consideration  and  approval, 
so  that  CARB  can  enforce  those  provisions  in  California.  CARB  and  the  other  signatory 
states  will  take  all  necessary  actions  to  prevent  dirty  glider  vehicles  from  endangering 
our  citizens.  We  urge  you  to  join  us  in  our  efforts  to  protect  public  health.  We 
respectfully  request  that  you  reconsider  the  ill-advised  and  illegal  proposed  glider 
repeal. 

If  you  have  any  questions  regarding  our  comments,  please  contact  me  or  Ms.  Kim 
Heroy-Rogalski,  Branch  Chief,  at  (916)  327-2200,  or  by  email  at 
kim.herov-rogalski@arb.ca.gov. 


Sincerely 


/"V,  J/- 


Richard  W.  Corey 
Executive  Officer 
California  Air  Resources  Board 


Patrick  McDonnell,  Secretary 

Pennsylvania  Department  of  Environmental  Protection 


Emily  Boedecker,  Commissioner 

Vermont  Department  of  Environmental  Conservation 


Maia  D.  Bellon,  Director 
Washington  Department  of  Ecology 


Attachment(s) 


cc: 


See  next  page 
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cc:  Steve  Cliff 

Deputy  Executive  Officer 

Jack  Kitowski,  Chief 
Mobile  Source  Control  Division 

Michael  Carter 
Assistant  Chief 

Mobile  Source  Control  Division 
Kim  Heroy-Rogalski,  Chief 

Mobile  Source  Regulatory  and  Development  Branch 
Mobile  Source  Control  Division 

Stephan  Lemieux,  Manager 
On-Road  Heavy-Duty  Diesel  Section 
Mobile  Source  Control  Division 
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UNITED  STATES  OF  AMERICA 
ENVIRONMENTAL  PROTECTION  AGENCY 


Repeal  of  Emission  Requirements  for  )  Docket  ID  No. 

Glider  Vehicles,  Glider  Engines,  and  )  EPA-HQ-OAR-2014-0827 

Glider  Kits;  Proposed  Rule  ) 

COMMENTS  OF  FITZGERALD  GLIDER  KITS  L.L.C. 

Fitzgerald  Glider  Kits  L.L.C.  (“Fitzgerald”)  respectfully  submits  these  comments  in 
support  of  the  Environmental  Protection  Agency’s  (the  “EPA”)  proposed  Repeal  of  Emission 
Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  82  Fed.  Reg.  53,442 
(Nov.  16, 2017)  (the  “Proposed  Repeal”).  When  adopted  as  a  final  rule,  the  Proposed  Repeal 
will  eliminate  the  emission  requirements  for  glider  vehicles,  glider  engines,  and  glider  kits  from 
the  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles — Phase  2,  81  Fed.  Reg.  73,478  (Oct.  25, 2016)  (the  “Phase  2  Rule”). 

Fitzgerald  is  a  family-owned  and  operated  business  based  in  the  Upper  Cumberland 
Region  of  Tennessee  that,  over  the  course  of  almost  three  decades,  has  become  the  leading  glider 
assembler  in  the  country.  We  repair  worn  or  wrecked  trucks  using  glider  kits  that  are 
manufactured  by  Peterbilt,  Kenworth,  Freightliner  and  Western  Star — makers  of  the  finest 
medium  and  heavy-duty  over-the-road  trucks  on  the  market.  The  vast  majority  of  our  customers 
are  small  fleet  owners  or  owner-operators  who  cannot  afford  new  trucks  built  by  these  original 
equipment  manufacturers  (“OEM”)  but  nonetheless  want  the  latest  safety  features,  amenities  and 
styling.  Small  fleet  owners  and  owner-operators  buy  gliders  because  the  alternatives  are  not 
viable,  long-term  business  strategies. 

The  Phase  2  Rule  was  written  with  substantial  input  from  trade  associations,  truck 
manufacturers  and  dealers,  and  large  fleet  owners  whose  financial  interests  are  not  served  by  the 
glider  industry.  It  mandates  that  glider  vehicles,  glider  engines,  and  glider  kits  satisfy  emission 
standards  applicable  to  new  motor  vehicles  and  new  motor  vehicle  engines.  Setting  aside  the 
legal  problems  with  the  Phase  2  Rule’s  glider  provisions,  which  are  expressly  acknowledged  in 
the  Proposed  Repeal  and  addressed  in  detail  below,  there  can  be  no  question  that  these 
provisions,  if  left  undisturbed,  will  be  devastating.  It  will  drive  glider  assemblers,  small  fleets 
and  owner-operators  out  of  business,  thereby  increasing  the  market  share  of  the  largest  fleets  and 
raising  transportation  costs  for  everyone. 

The  Phase  2  Rule’s  glider  provisions  benefit  the  few  at  the  expense  of  the  many  and 
should  be  repealed.  We  urge  the  EPA  to  finalize  the  Proposed  Repeal  consistent  with  our 
comments  below. 
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1.  The  EPA ’s  Proposed  Interpretation  of  the  CAA  Is  the  Only  Reasonable 

Interpretation. 

Section  202(a)(1)  of  the  Clean  Air  Act,  Pub.  L.  No.  88-206,  77  Stat.  392  (1963)  (codified 
as  amended  in  scattered  sections  of  42  U.S.C.)  (the  “CAA”').  authorizes  the  EPA  to  prescribe 
emission  standards  not  from  all  motor  vehicles  and  motor  vehicle  engines,  but  rather  new  motor 
vehicles  and  new  motor  vehicle  engines.  A  “new  motor  vehicle”  is  “a  motor  vehicle  the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser,”  and  a  “new 
motor  vehicle  engine”  is  “an  engine  in  a  new  motor  vehicle  or  a  motor  vehicle  engine  the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  the  ultimate  purchaser.”  42  U.S.C. 

§  7550(3)  (CAA  §  216(3)).  In  treating  glider  vehicles  and  glider  kits  as  new  motor  vehicles  and 
glider  engines  as  new  motor  vehicles  engines,  the  Phase  2  Rule  stretches  these  definitions 
beyond  their  breaking  points  and  ignores  the  realities  of  our  industry. 

First,  glider  vehicles  and  glider  kits  are  not  new  motor  vehicles.  A  glider  vehicle 
contains  a  previously  owned  engine,  previously  owned  transmission  and  a  previously  owned  rear 
axle,  all  of  which  were  sourced  from  a  worn  or  wrecked  truck  that  has  been  removed  from  the 
road  (commonly  referred  to  as  a  “donor  vehicle”).  The  powertrain  (i.e.,  the  engine,  transmission 
and  rear  axle)  are  the  heart  and  soul  of  a  truck:  they  can  constitute  as  much  as  sixty  percent  of  the 
value  of  a  truck’s  total  value.  A  glider  vehicle  constitutes  a  “motor  vehicle”  under  the  CAA  only 
because  the  powertrain  components  propel  it.  42  U.S.C.  §  7550(2)  (CAA  §  216(2))  (“The  term 
‘motor  vehicle’  means  any  self-propelled  vehicle  designed  for  transporting  persons  or  property 
on  a  street  or  highway.”).  In  every  case,  the  equitable  or  legal  title  to  a  glider  vehicle’s  engine, 
transmission  and  rear  axle  was  previously  transferred  to  an  ultimate  purchaser — the  owner  of  the 
donor  vehicle — years  before  they  are  ever  installed  in  a  glider  kit  and  sold  a  second  time. 

Because  these  components,  which  make  a  vehicle  a  “motor  vehicle”  under  the  CAA,  were 
previously  transferred  to  an  ultimate  purchaser,  a  glider  vehicle  equipped  with  those  same 
previously  owned  components  cannot  be  a  “new  motor  vehicle.” 

The  drafters  of  the  Phase  2  Rule  never  undertook  a  serious  analysis  of  sections  202(a)(1) 
and  sections  216(3)  before  declaring  glider  vehicles  to  be  new  motor  vehicles  and  imposing 
emission  standards  and  strict  production  caps.  The  preamble  of  the  Proposed  Repeal,  after  a 
thorough  examination  of  the  text,  context  and  legislative  history  of  the  CAA,  correctly  observes 
that  “Congress  intended,  for  purposes  of  Title  II,  that  a  ‘new  motor  vehicle’  would  be  understood 
to  mean  something  equivalent  to  a  ‘new  automobile’ — i.e.,  a  true  ‘showroom  new’  vehicle.”1  82 


1  Certain  groups  have  cautioned  that  the  EPA’s  proposed  interpretation  will  create  an 
unintended  loophole,  allowing  any  new  truck  to  circumvent  the  definition  of  “new  motor 
vehicle,”  and  regulation  as  a  new  motor  vehicle  under  the  CAA,  merely  by  adding  one 
previously  owned  component  to  the  truck’s  otherwise  new  engine.  These  claims  are  not  serious, 
and  they  misstate  what  the  Proposed  Repeal  does. 

The  focus  of  the  Proposed  Repeal  is  on  vehicles  with  previously  owned  powertrains,  not 
any  previously  owned  parts  however  insignificant.  A  glider  vehicle  has  a  previously  owned 
powertrain  and  therefore  cannot  satisfy  the  definition  of  “new  motor  vehicle”  under  section 
216(3)  of  the  CAA.  The  Proposed  Repeal  recognizes  this  and  eliminates  the  offensive 
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Fed.  Reg.  53,446.  Glider  vehicles  clearly  are  not  “showroom  new”  vehicles,  and  regulating  them 
as  such  would  be  inconsistent  with  congressional  intent.* 2  Id.  (“Based  on  [the  CAA’s]  structure 
and  history,  it  seems  likely  that  Congress  understood  a  ‘new  motor  vehicle,’  as  defined  in  CAA  § 
2 1 6(3),  to  be  a  vehicle  comprised  entirely  of  new  parts  and  certainly  not  a  vehicle  with  a  used 
engine.”). 

Second,  a  glider  kit  cannot,  under  any  fair  reading  of  the  CAA,  constitute  a  motor 
vehicle,  let  alone  a  new  motor  vehicle.  A  “motor  vehicle”  is  “any  self-propelled  vehicle 
designed  for  transporting  persons  or  property  on  a  street  or  highway.”  42  U.S.C.  §  7550(2) 
(CAA  §  216(2)).  A  glider  kit  is  a  collection  of  truck  parts  sold  together  as  a  kit;  it  generally 
contains,  among  other  things,  a  cab,  fenders,  dash  instruments,  wiring,  steering  wheel,  steering 
gear,  seats,  chassis  frame  and  front  axle.  It  lacks  a  powertrain  and  cannot  be  driven  under  its 
own  power  until  a  powertrain  is  installed.  Therefore,  by  definition,  a  glider  kit  cannot  be 
regulated  as  a  “motor  vehicle”  or  a  “new  motor  vehicle”  under  the  CAA.3 


provisions  from  the  Phase  2  Rule.  Furthermore,  to  our  knowledge,  in  the  fifty-plus  years  since 
the  passage  of  the  CAA,  no  one  has  ever  argued  that  adding  a  single  part  to  a  new  truck’s 
otherwise  new  engine  should  or  could  make  that  truck  something  other  than  a  new  motor  vehicle. 
If  such  a  loophole  exists,  it  exists  independently  of  the  Proposed  Repeal. 

The  idea  that  installing  a  previously  owned  part  on  an  otherwise  new  engine  could  have 
such  a  drastic  impact  under  the  CAA  is  far-fetched.  Engines  are  tracked  by  serial  number,  and 
the  serial  number  is  inscribed  on  the  engine  block.  Other  engine  parts  like  starters,  fuel  injectors 
and  cylinder  liners  may  be  replaced  when  they  go  bad,  but  the  engine  serial  number  is  a  constant. 
See  40  C.F.R.  §  86.1920(b)(3)(v)  (requiring  in-use,  heavy-duty  diesel  engine  testing  data  to  be 
reported  to  the  EPA  with  the  engine  serial  number).  Installing  a  previously  owned  fuel  injector 
in  a  truck’s  new  engine  will  no  more  make  that  truck  something  other  than  a  “new  motor 
vehicle”  than  installing  a  new  fuel  injector  on  a  truck’s  previously  owned  engine  will  make  that 
truck  a  “new  motor  vehicle.” 

2  It  would  also  be  contrary  to  National  Highway  Traffic  Safety  Administration 
(“NHTSA”)  regulations.  As  relevant  here,  when  a  new  cab  is  used  in  the  assembly  of  a  truck, 
NHTSA  will  treat  the  truck  as  newly  manufactured  for  purposes  of  the  Federal  Motor  Vehicle 
Safety  Standards  and  the  National  Traffic  and  Motor  Vehicle  Safety  Act  of  1 996,  Pub.  L.  No.  89- 
563,  80  Stat.  718,  “unless  the  engine,  transmission,  and  drive  axle(s)  (as  a  minimum)  of  the 
assembled  vehicle  are  not  new,  and  at  least  two  of  these  components  were  taken  from  the  same 
vehicle.”  49  C.F.R.  §  571.7(e). 

3  The  drafters  of  the  Phase  2  Rule  were  apparently  unconcerned  that  their  decision  to  treat 
glider  kits  as  motor  vehicles  violated  the  fundamental  definition — “motor  vehicle” — upon  which 
the  EPA’s  authority  under  the  CAA  to  regulate  “new  motor  vehicles”  is  based.  See,  e.g.,  81  Fed. 
Reg.  73,514  (“EPA  thus  can  set  standards  for  all  or  just  a  portion  of  the  motor  vehicle 
notwithstanding  that  an  incomplete  motor  vehicle  may  not  yet  be  self-propelled.”).  Even  if  the 
EPA’s  authority  were  as  broad  as  the  drafters  claimed,  prescribing  emission  standards  for  glider 
kits  would  still  be  nonsensical  because  glider  kits  do  not  emit  greenhouse  gases. 
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Third,  treating  glider  engines  as  new  motor  vehicle  engines  runs  roughshod  over  the 
definition  of  “new  motor  vehicle  engine”  under  section  216(3)  of  the  CAA.  An  engine  is  a  “new 
motor  vehicle  engine”  if  it  is  “an  engine  in  a  new  motor  vehicle  or  a  motor  vehicle  engine  the 
equitable  or  legal  title  to  which  has  never  been  transferred  to  the  ultimate  purchaser.”  42  U.S.C. 

§  7550(3)  (CAA  §  21 6(3)).  Glider  vehicles  and  glider  kits  are  not  new  motor  vehicles  for  the 
reasons  described  above,  so  a  glider  engine  necessarily  cannot  satisfy  the  first  prong  of  the  “new 
motor  vehicle  engine”  definition.  A  glider  engine  is  a  previously  owned  engine  (the  equitable  or 
legal  title  having  been  transferred  to  the  owner  of  the  donor  vehicle),  so  it  cannot  satisfy  the 
second  prong  of  the  definition  either. 

The  preamble  of  the  Proposed  Repeal  is  rightfully  critical  of  the  logic  of  the  Phase  2  Rule 
as  applied  to  glider  engines: 

A  glider  kit  becomes  a  “motor  vehicle”  only  after  an  engine  ...  of  the 
powertrain)  has  been  installed.  But  while  adding  a  previously  owned  engine 
to  a  glider  kit  may  result  in  the  creation  of  a  “motor  vehicle,”  the  assertion 
that  the  previously  owned  engine  thereby  becomes  a  “new  motor  vehicle 
engine”  within  the  meaning  of  CAA  section  2 1 6(3),  due  to  the  engine’s  now 
being  in  a  “new  motor  vehicle,”  reflects  circular  thinking.4 

82  Fed.  Reg.  53,446. 

Fourth,  the  drafters  of  the  Phase  2  Rule,  in  their  haste  to  expand  their  regulatory  domain, 
implied  that  the  EPA  has  regarded  glider  vehicles  as  new  motor  vehicles  since  at  least  201 1 . 
Phase  2  Rule,  81  Fed.  Reg.  73,513-14  (“In  Phase  1,  EPA  already  indicated  that  glider  vehicles 
are  new  motor  vehicles,  at  least  implicitly,  by  adopting  an  interim  exemption  for  them.”).  As 
part  of  the  Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles,  76  Fed.  Reg.  57,106  (Sept.  15, 201 1)  (the  “Phase  1  Rule”), 
the  EPA  adopted  an  “interim  exemption”  applicable  to  glider  vehicles: 

(j)  Limited  prohibition  related  to  early  model  year  engines.  The 
prohibition  in  §  1037.601  against  introducing  into  U.S.  commerce  a  vehicle 
containing  an  engine  not  certified  to  the  standards  of  this  part  does  not  apply 
for  vehicles  using  model  year  2014  or  2015  spark-ignition  engines,  or  any 
model  year  2013  or  earlier  engines. 

76  Fed.  Reg.  57,407  (currently  at  40  C.F.R.  §  1037.1 500),  as  revised). 

Whatever  can  be  said  about  the  legal  importance  of  the  above-quoted  “interim 
exemption,”  it  is  not  a  bootstrap  for  establishing  emission  standards  for  glider  vehicles,  glider 
kits  and  glider  engines.  The  CAA  does  not  confer  on  the  EPA  the  authority  to  regulate  glider 


4  To  the  extent  the  EPA  has  any  authority  to  prescribe  emission  standards  for  glider 
engines,  those  standards  must  comport  with  section  202(a)(3)(D)  of  the  CAA,  which  speaks 
specifically  to  rebuilt  heavy-duty  engines.  42  U.S.C.  §  7521(a)(3)(D). 
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vehicles  or  glider  kits  as  new  motor  vehicles  or  glider  engines  as  new  motor  vehicle  engines.  An 
exemption  adopted  by  the  EPA  cannot  change  that.  La.  Pub.  Serv.  Comm  'n  v.  FCC,  476  U.S. 
355, 374  (1986)  (“[A]n  agency  literally  has  no  power  to  act . . .  unless  and  until  Congress  confers 
power  upon  it.”).  Moreover,  gliders  vehicles  existed  when  Congress  adopted  the  CAA  in  1963, 
and  the  EPA  went  fifty-three  years  (until  the  Phase  2  Rule  in  2016)  without  attempting  to 
regulate  them.  If  anything,  the  Phase  1  Rule’s  “interim  exemption,”  which  was  adopted  in  201 1, 
is  a  tacit  acknowledgment  of  the  EPA’s  lack  of  authority  to  regulate  glider  vehicles  under  section 
202(a)(1)  of  the  CAA. 

The  drafters  of  the  Phase  2  Rule  did  not  undertake  the  careful  statutory  analysis  that  their 
actions  demanded,  and  which  the  EPA  eventually  completed  before  crafting  the  Proposed 
Repeal.  The  EPA’s  proposed  interpretation  of  the  CAA  is  not  just  a  reasonable  interpretation  of 
the  relevant  statutes;  it  is  the  only  reasonable  interpretation. 

2.  Repealing  the  Phase  2  Rule ’s  Glider  Provisions  Will  Make  Our  Roads  Safer  and 
Will  Ensure  That  Thousands  of  Small  Businesses  That  Rely  on  Glider  Vehicles 
Can  Remain  in  Business. 

Effective  January  1, 2018,  the  Phase  2  Rule  limits  larger  glider  assemblers  like  Fitzgerald 
to  assembling  no  more  than  three  hundred  glider  vehicles  with  pre-2010  engines  in  a  calendar 
year.  40  C.F.R.  §  1037.1 50(t).  The  limit  is  much  lower  for  smaller  assemblers.  Id. 

§  1 037. 1 50(t)(  1  )(ii).  After  December  3 1 , 2020,  the  limitation  becomes  an  outright  ban.  Limiting 
the  availability  of  glider  vehicles  will  have  numerous  negative  consequences,  only  some  of 
which  are  addressed  below. 

The  overwhelming  majority  of  our  customers  are  small  fleet  owners  or  owner-operators. 
Almost  without  exception,  they  buy  glider  vehicles  because  they  cannot  afford  to  buy  new  OEM 
trucks  from,  say,  Peterbilt  and  Kenworth.  They  want  the  newest  safety  features,  amenities  and 
styling  that  those  best-in-class  manufacturers  offer,  and  which  our  glider  vehicles  can  deliver, 
and  are  willing  to  purchase  a  vehicle  with  a  previously  owned,  rebuilt  powertrain.  Our 
customers  are  not  confused  about  whether  they  are  buying  new  motor  vehicles  (however  that 
term  may  be  defined).5  The  purchase  price  of  our  glider  vehicles  is  typically  less  than  seventy- 


5  Curiously,  the  drafters  of  the  Phase  2  Rule  regarded  the  manner  in  which  glider  vehicles 
are  marketed  as  determinative,  commenting  that  “[gjlider  vehicles  are  typically  marketed  and 
sold  as  ‘brand  new’  trucks”  and  “[ajdding  the  engine  and  transmission  to  the  otherwise-complete 
vehicle  does  not  prevent  the  glider  vehicle  from  being  ‘new’ — as  marketed.”  81  Fed.  Reg. 
73,514.  Statements  made  in  marketing  materials  cannot  confer  upon  the  EPA  authority  that  it 
lacks  under  the  CAA.  See  Bowen  v.  Georgetown  Univ.  Hosp.,  488  U.S.  204, 208  (1988)  (“It  is 
axiomatic  that  an  administrative  agency’s  power  to  promulgate  legislative  regulations  is  limited 
to  the  authority  delegated  by  Congress.”);  cf  Util.  Air  Regulatory  Grp.  v.  EPA,  134  S.  Ct.  2427, 
2446  (2014)  (“EPA  asserts  newfound  authority  to  regulate  millions  of  small  sources  . . .  and  to 
decide  . . .  how  many  of  those  sources  to  regulate.  We  are  not  willing  to  stand  on  the  dock  and 
wave  goodbye  as  EPA  embarks  on  this  multiyear  voyage  of  discovery.  We  reaffirm  the  core 
administrative-law  principle  that  an  agency  may  not  rewrite  clear  statutory  terms  to  suit  its  own 
sense  of  how  the  statute  should  operate.”). 
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five  percent  of  the  purchase  price  of  a  comparable  new  OEM  truck.  Our  glider  vehicles  also  cost 
less  to  maintain  and  repair,  get  better  gas  mileage  in  most  circumstances,  and  experience  fewer 
breakdowns  (resulting  in  less  downtime).  Small  fleet  owners  and  owner-operators  are  ultra¬ 
sensitive  to  costs  of  ownership,  and  glider  vehicles  allow  them  to  compete  effectively  against 
larger  fleets  who  are  better  able  to  absorb  the  costs  of  running  new  OEM  trucks. 

The  Phase  2  Rule’s  glider  cap  and  eventual  prohibition  will  not  cause  these  small  fleet 
owners  and  owner-operators  to  buy  new  OEM  trucks.6  Most,  if  not  all,  will  be  forced  to  decide 
between:  (1)  continuing  to  operate,  and  repair  as  best  they  can,  their  old  truck  with  the  same  old 
engine  and  the  same  old  safety  technology;  or  (2)  buying  a  used  truck  with  an  old  engine  and  old 
safety  technology.  One  thing  is  certain  no  matter  their  decision:  trucks  with  old,  more-polluting 
engines  and  outdated  safety  technology  will  remain  on  the  road  longer.  This  will  lead  to  more 
truck  breakdowns  clogging  our  roads  and  highways,  which  in  turn  will  create  even  more 
hazardous  road  conditions  for  everyone. 

Critics  of  the  Proposed  Repeal  have  tried  to  dismiss  our  glider  vehicles  as  “illegitimate,” 
with  some  even  derisively  referring  to  them  as  “zombie  trucks.”  These  critics  are  ill-informed 
and  their  criticism  is  misplaced. 

Our  glider  vehicles  are  safer  and  less-polluting  than  the  donor  vehicles  they  replace,  and 
they  keep  small  fleet  owners  and  owner-operators  in  business.  Conservatively,  thousands  of 
small  businesses  and  tens  of  thousands  of  Americans  depend  on  glider  vehicles  for  their 
livelihood.  The  actual  numbers  are  likely  much  higher  than  that.  This  includes  businesses  that 
assemble  glider  vehicles,  businesses  that  supply  or  otherwise  provide  services  to  glider 
assemblers,  small  fleets  and  owner-operators,  to  name  just  a  few  of  the  groups  who  will  be 
driven  out  of  business  by  the  Phase  2  Rule.  With  fewer  competitors  in  the  trucking  industry,  the 
largest  fleets  will  grow  their  market  share  and  transportation  costs  will  almost  surely  increase 
across  the  board. 

To  provide  a  sense  of  scale,  Fitzgerald’s  glider  business  and  related  businesses  directly 
employ  more  than  seven  hundred  people  in  the  Upper  Cumberland  Region  of  Tennessee  and 
southern  Kentucky,  one  of  the  more  economically  depressed  regions  of  the  United  States. 
Without  the  Proposed  Repeal,  most  of  these  people  will  be  sent  home.  The  same  is  true  for  our 
more  than  one  hundred  vendors  and  suppliers,  including  the  OEM  truck  manufacturers  who 
manufacture  the  glider  kits  we  use  and  the  diesel  engine  manufacturers  who  rebuild  many  of  the 


6  A  number  of  commenters,  primarily  representatives  from  various  Volvo  dealerships, 
have  indicated  that  the  price  of  a  glider  vehicle  is  comparable  to  the  price  of  new  trucks  that  they 
sell.  Whether  or  not  that  is  true,  their  statements  are  misleading.  A  glider  vehicle  equipped  with 
a  Peterbilt,  Kenworth,  Freightliner  or  Western  Star  glider  kit  will  always  be  significantly  less 
expensive  than  a  comparable  new  Peterbilt,  Kenworth,  Freightliner  or  Western  Star  truck.  In 
addition,  Volvo  does  not  manufacture  glider  kits,  and  we  understand  that  many  of  our  customers 
are  unwilling  to  buy  Volvo  trucks.  A  comparison  between  the  prices  of  glider  vehicles  equipped 
Peterbilt,  Kenworth,  Freightliner,  and  Western  Star  glider  kits,  on  one  hand,  and  new  Volvo 
trucks,  on  the  other  hand,  is  not  a  meaningful  comparison  at  all. 
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engines  we  install  in  our  glider  vehicles.  These  companies  have  employees  who  are  dedicated  to 
the  glider  industry;  their  success  rises  and  falls  with  that  of  the  glider  industry.  The  Proposed 
Repeal  will  ensure  that  these  workers  can  continue  to  provide  for  their  families  and  put  better¬ 
performing,  less-polluting  and  safer  trucks  on  the  road. 

3.  The  Proposed  Repeal  Will  Have  Positive  Emissions  Impacts. 

Glider  vehicles  equipped  with  pre-2010  engines  may  not  have  all  of  the  emissions-related 
technology  of  new  OEM  trucks,  but  such  glider  vehicles  will  nevertheless  have  positive 
emissions  impacts.  As  we  explained  above,  for  every  glider  vehicle  that  is  assembled,  an  old, 
more-polluting  donor  vehicle  is  removed  from  the  road  permanently.  That  glider  vehicle,  which 
is  equipped  with  a  rebuilt  engine,  will  run  more  efficiently  and  emit  less  greenhouse  gases 
(“GHGs”)  than  the  donor  vehicle  it  replaces.  The  glider  vehicle  also  will  run  more  efficiently 
and  emit  less  GHGs  than  the  small  fleet  owner  or  owner-operator’s  old  truck  it  replaces,  or  a 
used  truck  that  the  small  fleet  owner  or  owner-operator  otherwise  could  have  purchased.  Many 
glider  vehicles  have  the  latest  aerodynamic  device  technologies,  which  improve  gas  mileage  and 
reduces  overall  GHG  emissions.  Glider  assemblers  like  Fitzgerald  also  reuse  approximately  four 
thousand  pounds  of  cast  steel,  including  three  thousand  pounds  for  the  engine  assembly  alone, 
every  time  they  assemble  a  glider  vehicle.  This  process  of  recycling,  or  upcycling,  avoids  the 
negative  environmental  impacts  of  steel  casting,  including  the  associated  emissions. 

Contrary  to  the  picture  that  our  critics  have  tried  to  paint,  glider  assemblers  are  not 
indifferent  to  environmental  concerns.  Many  have  made  significant  investments  in  research  and 
development  and  equipment  aimed  at  making  glider  vehicles  greener.  Glider  assemblers  have 
conducted  innovative  research  on  fuel  additives,  emission  devices,  and  tire  and  wheel 
combinations  in  small  production  runs.  Fitzgerald,  for  example,  has  spent  a  considerable  amount 
of  time  and  money  identifying  ways  to  lightweight  the  engines  we  rebuild.  We  have  reduced  the 
rotating  mass  of  our  rebuilt  engines  by  roughly  twenty-eight  pounds  each.  This  translates  into 
material  fuel  efficiency  gains  and  reduces  the  emissions  from  our  glider  vehicles.  One  member 
of  the  Fitzgerald  family  has  even  ventured  into  alternative  propulsion  technologies,  partnering 
with  the  Nikola  Motor  Company  to  build  the  first  five  thousand  Nikola  trucks.7  When  delivered, 
the  Nikola  truck,  which  is  still  in  testing,  is  anticipated  to  be  a  fully  electric,  hydrogen-powered 
truck  with  zero  emissions  and  a  range  of  800  to  1,200  miles. 

These  investments  are  exactly  the  sort  of  investments  that  the  EPA  should  be 
encouraging.  Repealing  the  Phase  2  Rule’s  glider  provisions  will  ensure  that  glider  assemblers 


7  For  more  information  about  this  partnership  and  Nikola  trucks,  see  Nikola  Motors  Co., 
Nikola  One,  https://nikolamotor.com/one;  Tiffany  Hsu,  Nikola  Tweaks  Hydrogen  Truck  Design, 
Raises  Funding,  TRUCKS.COM  (June  26,  2017),  https://www.trucks.com/2017/06/26/nikola- 
electric-truck-redesign/;  David  Z.  Morris,  Nikola  Motors  Introduces  Hydrogen-Electric  Semi 
Truck,  Fortune  (Dec.  4, 2016),  http://fortune.com/2016/12/04/nikola-motors-hydrogen-truck/; 
and  Nicolas  Stecher,  Sorry,  Tesla  Fanboys:  The  Best  Zero-Emissions  Semi  Runs  on  Fuel  Cells, 
The  Drive  (Dec.  1 1, 2017),  http://www.thedrive.com/tech/16734/sorry-tesla-fanboys-the-best- 
zero-emissions-semi-runs-on-fuel-cells. 
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can  continue  to  seek  out  better,  cleaner  technologies  and  offer  superior  trucks  to  their  customers 
at  affordable  prices. 

4.  No  Annua!  Limit  on  Glider  Assembly  Is  Warranted, 

The  EPA  sought  comment  on  whether  it  should  revise  the  small  business  exemption 
under  40  C.F.R.  §  1 037. 1 50(t)(  1  )(ii)  to  increase  the  current  three-hundred  glider  annual  limit  if  it 
were  to  decide  not  to  finalize  the  Proposed  Repeal.  The  EPA  also  sought  comment  on  what  a 
reasonable  increase  would  be  in  that  event.  Fitzgerald’s  position  on  these  two  questions  is 
straightforward.  The  EPA’s  proposed  interpretation  of  the  CAA  is  the  correct  interpretation. 

The  EPA  does  not  have  the  authority  to  regulate  glider  vehicles  or  glider  kits  as  new  motor 
vehicles  or  glider  engines  as  new  motor  vehicle  engines  under  section  202(a)( ! )  of  the  CAA. 

For  that  reason,  the  EPA  lacks  the  authority  under  that  statute  to  establish  any  annual  limitations 
on  glider  assembly.  Even  if  the  EPA  had  such  authority,  any  number  selected  by  the  EPA  would 
be  arbitrary  and  very  likely  would  not  suit  the  needs  of  all  glider  assemblers  and  their  customers. 

Fitzgerald  appreciates  the  new  EPA  administration's  commitment  to  reversing  regulatory 
overreach  and  minimizing  the  impact  of  regulation  on  small  businesses.  We  support  the 
Proposed  Repeal  as  detailed  above. 

Respectfully  submitted. 


Tommy  C,  Fitzgerald 
President  and  CEO 
Fitzgerald  Glider  Kits  L.L.C. 
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Glider  Kit 
Association 
of  America 


January  5,  2018 

Re:  EPA  Docket  #  EPA-HQ-OAR-20 14-0827 
Administrator  Pruitt, 

On  behalf  of  the  Glider  Kit  Association  of  America  (“GKAA”),  we  offer  the  following 
submission  with  respect  to  the  EPA’s  proposed  Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits  (“Proposed  Repeal”)  (82  Fed.  Reg.  53,442). 

GKAA  is  a  trade  association  that  includes  many  of  the  largest  assemblers  of  gliders  in  the 
United  States.  Gliders  operate  all  across  America  -  from  Massachusetts  to  Texas  -  and  hundreds 
of  truck-tractor  dealerships  sell  gliders.  These  vehicles  serve  as  an  important  vertebra  to  the 
backbone  of  this  nation’s  transportation  industry.  Gliders  are  appealing  to  drivers  and  fleets 
because  they  are  at  least  25  percent  less  expensive  than  new  trucks  or  tractors,  a  significant  cost 
savings  for  small  businesses  and  owner-operators.  They  are  also  easier  to  maintain  because  of 
their  modem  engineering,  which  means  operators  can  repair  certain  parts  without  taking  their 
bucks  or  tractors  off  the  road.  Fuel  efficiency  is  another  reason  why  gliders  are  popular.  These 
vehicles  are  more  fuel  efficient  and  emit  fewer  GHGs  than  certain  new  OEM  engines — a 
tremendous  benefit  in  lowering  the  carbon  footprint  of  trucks  and  tractors. 

In  the  Proposed  Repeal,  the  EPA  requested  comments  on  specific  topics.  The  following 
are  GKAA’s  comments: 

I.  Gliders  are  not  new  motor  vehicles 

On  July  10,  2017,  three  glider  vehicle  assemblers  filed  petition1  with  EPA  to  reconsider 
the  Phase  2  Rule2  as  applied  to  gliders.  That  petition  included  a  detailed  argument  and  analysis 
addressing  the  legal  fallacy  of  the  Phase  2  Rule  and  demonstrating  why  gliders  are  not  new 
motor  vehicles.  Additionally,  the  Proposed  Repeal  includes  a  thoughtful  and  thorough  analysis 
as  to  why  gliders,  glider  engines  and  glider  kits  are  not  new  motor  vehicles  under  the  Clean  Air 
Act.  In  the  Proposed  Repeal,  the  EPA  concluded  that  Congress,  when  defining  “new  motor 
vehicle”  in  the  Clean  Air  Act,  did  not  intend  to  include  vehicles  comprised  of  new  body  parts 
and  previously  owned  powertrain  components.  The  EPA  also  noted  it  would  be  counterintuitive 


1  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  “Greenhouse  Gas  Emissions  and  Fuel 
Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles-Phase  2  Final  Rule”  to  Gliders,  July  10, 
2017. 

2  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  - 
Phase  2  Final  Rule,”  81  Fed.  Reg.  73,478  (Oct.  25, 2016)  (“Phase  2  Rule”). 
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if  the  act  of  installing  a  previously  owned  powertrain  into  a  glider  kit  were  to  create  a  new  motor 
vehicle  subject  to  the  Clean  Air  Act.  Consequently,  the  Proposed  Repeal  rightly  concludes  that 
the  provisions  in  the  Phase  2  Rule  relating  to  gliders  should  be  repealed.  The  GKAA  agrees  and 
is  fully  supportive  of  the  Administrator’s  efforts  to  repeal  the  glider  provisions  of  the  Phase  2 
Rule. 


GKAA  members  have  assembled  gliders  for  many  years,  including  one  company  that  has 
three  decades  of  experience.  During  that  time,  our  members  and  their  customers  have  never 
considered  gliders  as  new  motor  vehicles.  Aside  from  the  obvious  fact  that  gliders  rely  on  used 
engines  and  additional  drivetrain  components,  states  do  not  title  gliders  as  new  motor  vehicles. 
The  VIN  numbers  of  gliders  have  special  sequencing  to  identify  them  as  not  new  motor  vehicles. 
The  retail  prices  of  gliders  are  less  than  new  comparable  motor  vehicles.3  Simply  put,  a  glider  is 
not  a  new  motor  vehicle  in  any  sense  of  the  definition. 

Let’s  look  at  it  from  a  practical  standpoint:  If  one  were  to  go  visit  a  Ford  car  dealership, 
they  may  be  presented  with  the  option  to  buy  a  new  Ford  Taurus  with  a  new  engine,  transmission 
and  rear  axle,  or  a  new  Ford  Taurus  chassis  with  a  rebuilt  engine,  rebuilt  transmission  and  a 
rebuilt  rear  axle.  No  one  would  equate  the  two.  Further,  if  the  customer  bought  what  he  or  she 
believed  to  be  a  new  Ford  Taurus,  only  to  later  learn  that  it  had  a  rebuilt  engine,  rebuilt 
transmission  and  rebuilt  rear  axle,  a  lawsuit  or  consumer  protection  action  would  certainly  ensue. 
New  and  rebuilt  are  not  the  same.  While  certain  financially  motivated  parties  have  tried  to 
equate  the  two  (to  their  benefit)  by  arguing  that  a  level  playing  field  is  needed,  neither  logic  or 
reality  supports  such  a  conclusion.  But  most  importantly,  the  law  certainly  does  not. 

II.  Safety  benefits  of  Gliders  and  what  customers  would  do  if  gliders  were  not 
available 

The  suggestion  that  glider  purchasers  would  buy  a  new  truck  if  gliders  were  no  longer 
available  is  not  supported  by  the  hundreds  of  statements  our  members  hear  from  their  customers. 
Nor  is  that  statement  supported  by  the  dozens  of  comments  submitted  by  glider  purchasers  to  this 
rulemaking  docket.  Instead,  that  suggestion  appears  to  be  a  fantasy  in  the  minds  of  particular 
manufacturers  and  truck  dealers  who  do  not  build  or  sell  glider  kits  or  glider  vehicles.  Indeed,  of 
the  hundreds  of  customers  our  members  have  heard  from,  the  overwhelming  response  is  that  they 
would  continue  to  operate  their  old  truck  and  possibly  rebuild  its  engine  rather  than  purchase  a 
new  truck,  even  knowing  that  the  new  truck  would  have  a  new  chassis  and  safety  upgrades. 

Gliders  offer  significant  safety  benefits  as  compared  to  the  old  trucks  that  they  are 
replacing.  The  new  cab  chassis  has  updated  electrical,  braking  systems,  traction  control,  roll 
stability  control  systems,  and  other  safety  features  and  options  not  available  in  old  trucks .  There 
are  also  concerns  that  some  newly  required  diesel  filter  devices  lead  to  truck  fires  and 
explosions.4  Diesel  filter  devices,  however,  do  not  pose  the  same  concern  for  glider  trucks  due 


3  Financially  interested  opponents  of  the  Proposed  Repeal  argue  that  gliders  and  new  trucks  are  similarly  priced  and 
compete.  As  described  below,  their  argument  is  an  apples-to-oranges  comparison  at  best. 

4  Ethan  Barton,  New  Diesel  Truck  Filters  Linked  to  Fires,  Explosions,  But  Officials  Unbudged,  Washington 
Examiner  (Mar.  6,  2015),  http://www.washingtonexaminer.com/new-diesel-truck-filters-linked-to-fires-explosions- 
but-officials-unbudged/article/2561 122. 
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to  the  glider  remanufacturing  process.  These  are  just  a  few  examples  of  the  safety  benefits  of 
gliders.  Perhaps  most  importantly,  gliders  are  reliable.  The  advanced  engineering  provides 
owner-operators  with  a  sense  of  security  that  an  old  truck  cannot  provide.  Limiting  old  truck 
breakdowns  is  good  for  all  Americans  traveling  on  our  highways  and  byways. 

III.  The  subjective  Phase  2  Rule  applying  to  gliders  lacks  merit  and  arbitrarily 
decides  to  essentially  end  the  glider  industry 

The  sad  reality  is  that  there  was  no  science  behind  the  Phase  2  rulemaking  process  as  it 
pertained  to  gliders.  What  was  most  galling  was  the  incorrect  determination  that  gliders  “emit 
20-40  times  more  pollution  than  vehicles  equipped  with  a  new  engine.”  This  inaccurate 
statement  comes  from  a  2015  EPA  FAQ  that  purports  to  compare,  without  citing  any  supporting 
data,  the  emissions  of  model  year  2001  and  older  engines  to  new  model  year  engines.  That 
“statistic”  is  misleading  because  it  is  not  a  comparison  of  actual  emissions  but  rather  a 
comparison  of  emissions  standards  for  pre-2002  diesel  engines  and  new  model  year  engines.  It 
completely  ignores  the  impact  of  the  EPA’s  ultra-low  sulfur  diesel  fuel  rules,  which  were  fully 
phased  in  by  the  end  of  2010.  Those  rules  reduce  harmful  emissions  from  highway  vehicles  and 
nonroad  diesel  engines  and  equipment  by  more  than  90  percent.  That  data  and  the  EPA’s 
findings  are  available  on  the  EPA’s  own  website5. 

The  Phase  2  Rule  also  glosses  over  the  recommendations  of  the  Small  Business 
Advocacy  Review  Panel  and  sets  an  artificial  and  low  cap  to  accelerate  the  destruction  of  the 
glider  industry.  The  recommendation  from  the  Panel  includes  the  following: 

Glider  Manufacturers 

The  Panel  recognizes  that  EPA  would  like  to  reduce  the  use  of  glider  kits, 
which  have  higher  emissions  of  criteria  pollutants  like  NOx  than  current 
engines,  and  which  could  have  higher  GHG  emissions  than  Phase  2  engines. 

However,  the  Panel  believes  that  th  e  number  of  vehicles  produced  by 
these  small  businesses  is  too  small  to  have  a  substantial  impact  on  the 
total  heavy-duty  inventory. 

As  we  know,  the  panelists’  recommendations  were  not  followed. 

IV.  Recent  attempts  by  career  EPA  employees  to  save  face  and  preserve  the  prior 
administration’s  overreach  are  nothing  more  than  an  attempt  to  undermine  the 
validity  of  the  Proposed  Repeal 

The  Phase  2  Rule  was  driven  by  a  predetermined  agenda  of  outside  interests  and  career 
bureaucrats.  The  career  EPA  employees  have  doubled  down,  as  discussed  below,  with  a  fatally 
flawed  haphazard  test  of  two  gliders  published  just  before  Thanksgiving.  On  November  22, 
2017,  EPA  career  staff  at  the  National  Vehicle  &  Fuel  Emissions  Laboratory  in  Ann  Arbor, 
Michigan,  issued  a  report  entitled  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year 


5  Diesel  Fuel  Standards  and  Rulemakings ,  United  States  Environmental  Protection  Agency, 
https://www.epa.gov/diesel-fiiel-standards/diesel-fuel-standards-and-mlemakings. 
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Heavy-Duty  On-Highway  Diesel  Glider  Vehicles”  (the  “Report”).  That  testing  was  conducted 
without  the  knowledge  of  Administrator  Pruitt  and  his  staff,  was  not  authorized  by  the 
Administrator,  and  was  released  without  the  approval  of  Administrator  Pruitt  and  his  staff. 

The  timing  of  the  report’s  release  reveals  the  true  agenda  of  certain  EPA  career 
employees.  These  employees  were  likely  the  same  few  who  sought  to  include  gliders  in  the 
Phase  2  Rule  without  testing  a  single  glider  or  providing  any  substantive  test  or  scintilla  of  data. 
Instead,  they  compared  the  emission  standards  of  model  year  2001  and  older  engines  to 
emissions  from  new  model  year  engines.  Such  a  comparison  was  misleading  at  best.  This 
methodology  completely  ignored  the  impact  of  the  EPA’s  ultra-low-sulfur  diesel  fuel  rules, 
which  were  fully  phased  in  by  the  end  of  2010.  The  reduction  of  sulfur  in  diesel  fuel  reduces 
harmful  emissions  from  highway  vehicles  and  nonroad  engines  and  equipment  by  more  than  90 
percent.  Critics  argued  that  glider  production  should  be  capped  and  ultimately  prohibited  on  the 
grounds  that  gliders  with  pre-2010  engines  are  dirtier  than  2010  and  later  OEM  engines. 

The  Report  is  also  littered  with  significant  and  fatal  flaws.  First  and  foremost,  the  report 
is  in  stark  contrast  to  the  EPA’s  own  data  for  its  four-year  phase-in  of  ultra- low  sulfur  fuel. 

EPA’s  studies  and  website  proclaim  that  the  use  of  ultra-low  sulfur  fuel  reduces  emissions  by 
over  90  percent.  The  Report  purports  to  have  used  ultra-low  sulfur  diesel  fuel  in  its  testing, 
which  of  course  has  been  mandated  since  2010,  but  somehow  the  emissions  are  comparable  to 
emissions  standards  prior  to  the  mandate.  These  results  are  impossible  to  reconcile.  Either  the 
Report  is  flawed  or  the  EPA’s  multi-year  project  on  low-sulfur  fuel  is  flawed.  It  seems  clear  to 
us  which  of  the  two  is  unreliable. 

Unlike  the  Tennessee  Tech  study,  the  Report  did  not  compare  new  glider  vehicle 
emissions  to  new  OEM  engine  emissions.  It  simply  compared  emissions  from  in-use  gliders  to 
emissions  standards.  No  new  or  newly  rebuilt  engines  were  tested.  Had  they  been,  we  are 
confident  the  results  of  the  testing  would  have  been  different.  If  the  EPA  were  serious  about 
testing  glider  performance,  it  would  have  compared  emissions  from  new  gliders  to  emissions 
from  new  OEM  trucks.  Not  coincidentally,  it  appears  that  none  of  the  glider  assemblers  in  the 
entire  United  States  were  contacted  to  provide  rebuilt  engines  for  testing. 

Additionally,  the  Report  fails  to  consider  numerous  favorable  environmental  aspects  of 
gliders.  While  the  Report  includes  data  on  the  fuel  mileage  for  the  gliders  tested,  conspicuously 
absent  is  the  fuel  mileage  for  OEM  trucks.  It  is  well-known  that  gliders  are  on  average  20- 
percent  more  fuel  efficient  than  new  OEM  trucks.  Further,  the  Report  ignores  the  fact  that  4,000 
pounds  of  cast  steel  is  ‘upcycled’  every  time  a  glider  is  put  on  the  road  versus  a  new  truck.  EPA 
has  decades  and  storerooms  of  data  on  the  emissions  from  the  processes  of  mining,  steel  making 
and  casting.  Yet,  the  Report  completely  ignores  the  smaller  carbon  footprint  of  gliders  so  as  to 
not  taint  a  predetermined  picture. 

The  most  telling  detail  of  tte  Report  has  been  ignored  byevery  glider  critic  and  commenter. 
Apparently,  the  testing  could  not  be  obstructed  enough  to  distort  the  fact  that  glidersachieve  better 
CO2  results  than  OEMs .  The  greenhouse  gas  CO2,  which  according  to  EPA  6  accounts  for  82 


6  Overview  of  Greenhouse  Gases,  United  States  Environmental  Protection  Agency, 
https://www.epa.gov/ghgemissions/overview-greenhouse-gases. 
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percent  of  all  greenhouse  gas  emissions,  is  actuallylower  from  gliders  than  new  OEM  trucks.  That 
irony  is  likely  lost  on  those  seeking  the  demise  of  the  entire  glider  industry. 

The  gliders  selected  for  these  unauthorized  tests  raise  many  red  flags.  The  Report  and 
follow-up  questions  to  the  EPA  staff  revealed  an  unwillingness  to  identify  the  owner  or  supplier 
of  the  glider  trucks  used  in  the  tests.  The  staff  would  only  say  that  the  gliders  were  provided  by 
a  truck  dealership  for  the  specific  purpose  of  testing  them.  The  GKAA  would  not  be  at  all 
surprised  to  learn  that  the  tested  gliders  were  provided  by  one  or  more  Volvo  dealers  who  have 
publicly  opposed  gliders.  Not  knowing  whose  gliders  these  were,  how  these  gliders  were  driven, 
how  rigorously  these  gliders  were  maintained,  or  if  the  programming  of  the  gliders  had  been 
altered  raises  numerous  issues  that  the  Report  never  addresses.  Indeed,  the  EPA  staff  who 
performed  this  “testing”  have  acknowledged  that  they  failed  to  verify  whether  the  Electronic 
Control  Module  had  not  been  modified,  altered  or  tampered  with.  They  likewise  failed  to  test  the 
cylinders,  verify  boost  or  verify  the  fuel  maps  of  the  tested  glider  trucks,  and  replace  the  oil  or 
coolant.  Further,  a  low  cetane  fuel  was  used,  which  increases  emissions. 

In  conducting  this  “testing,”  the  EPA  failed  to  control  many  variables,  not  the  least  of 
which  was  accepting  the  gliders  as-is  from  a  source  that  “cannot  be  named”  (one  of  which  had  its 
check  engine  light  illuminated,  along  with  oil  in  the  connector  of  the  oil  temperature  sensor  and 
fluid  in  the  connector  for  the  coolant  sensor).  It  is  incredible  how  many  unknown  variables  and 
known  flaws,  all  of  which  would  have  affected  the  results,  existed  when  the  two  gliders  were 
tested.  The  Report  is  inherently  unreliable.  In  many  ways,  it  is  a  “fake  report.”  It  is  clear  that 
the  “testing”  was  nothing  more  than  a  concerted  effort  by  certain  EPA  staff  to  create  after-the- 
fact  emissions  data  to  support  their  view  of  gliders. 

It  is  clear  that  these  career  employees  released  the  report  two  weeks  before  the 
December  4,  2017  public  hearing  in  an  effort  to  portray  gliders  in  the  worst  possible  light,  arm 
glider  critics  with  cherrypicked  and  misleading  data  points  for  the  hearing,  and  undermine  the 
EPA’s  proposed  repeal  of  the  Phase  2  Rule’s  glider  requirements.  Armed  with  this  made-to- 
order  Report,  the  staffers  stacked  the  deck  for  the  public  hearing.  Actions  by  staffers  at  the 
public  hearing  showed  an  active  effort  to  court  people  they  knew  would  use  their  Report  to 
vocally  undermine  the  Proposed  Repeal  with  statements  at  the  hearing.  However,  those  efforts 
fail  to  achieve  the  desired  outcome  because  of  the  Obama  EPA’s  overreach  and  failure  to  follow 
the  rule  of  law 

The  Report  does  not  address  the  legal  questions  and  analysis  presented  in  the  Proposed 
Repeal.  Virtually  all  of  the  panelists  at  the  December  4,  2017  public  hearing  ignored  the  legal 
underpinnings  of  the  EPA’s  proposed  repeal  of  the  Phase  2  Rule’s  glider  provisions.  The  few 
panelists  who  addressed  the  legal  issues  did  so  half-heartedly.  Not  one  panelist  made  a  serious 
case  for  why,  from  a  legal  standpoint,  gliders  are  new  motor  vehicles.  Additionally,  any  neutral 
observer  at  the  December  4,  2017  public  hearing  could  see  that  the  whole  affair  was  being 
orchestrated  by  Volvo.  Of  the  hearing  panelists  representing  business  interests,  one  panelist  was 
a  senior  Volvo  officer  (Alt),  four  panelists  represented  Volvo  dealers  (Nuss,  Worldwide,  TMI, 
McMahon),  and  at  least  five  panelists  represented  organizations  that  count  Volvo  or  Volvo 
partners  among  their  members,  receive  money  from  Volvo,  and/or  have  officers  or  directors  with 
Volvo  connections  (EMA,  ATA,  MECA,  Heavy  Duty  Fuel  Efficiency  Leadership  Group,  and 
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Advanced  Engine  Systems  Institute).  Each  of  these  groups  has  a  vested  interest  in  Volvo’s 
business,  and  killing  the  repeal  would  increase  Volvo’s  bottom  line. 

In  summary,  the  Report  released  by  EPA  staff  is  not  credible  and  does  not  address  any  of 
the  legal  questions  posed  by  the  Proposed  Repeal.  It  was  solely  intended  to  stir  up  controversy 
and  undermine  this  rulemaking  process.  The  Report  should  carry  not  weight  in  the  EPA’s 
evaluation  of  the  Proposed  Repeal. 


V.  Those  opposed  to  the  Proposed  Repeal  want  to  ignore  the  rule  of  law  and  are 
motivated  by  other  interests 

It  is  evident  from  the  comments  submitted  for  the  Phase  2  Rule  and  thus  far  for  the 
Proposed  Repeal  that  Volvo  and  its  dealer  network  are  leading  the  charge  to  try  to  destroy  the 
glider  industry.  Fortunately,  for  the  many  hard-working  Americans  in  the  glider  and  supporting 
industry,  the  EPA  is  now  headed  by  an  Administrator  who  believes  in  the  rule  of  law. 

Susan  Alt,  SVP,  Public  Affairs,  Volvo,  was  a  panelist  at  the  December  4,  2017  public 
hearing  and  was  very  clear  in  her  opposition  to  the  Proposed  Repeal.  Alt  claimed  that  repealing 
the  glider  provisions  would  give  the  glider  industry  an  unfair  competitive  advantage  and  would 
harm  Volvo.  In  making  her  claim,  Alt  attempted  to  establish  Volvo’s  bona  Tides  as  an 
“American”  company.  While  it  has  operations  and  employees  in  this  country,  Alt  failed  to 
mention  where  the  component  parts  are  actually  made.  No  one  should  confuse  Volvo  for  an 
American  company.  The  fact  is,  Volvo  is  a  foreign  company.  Just  recently,  Zhejiang  Geely,  a 
Chinese  multinational  automotive  manufacturing  company  agreed  to  buy  the  single  largest 
equity  stake  in  AB  Volvo.  Zhejiang  Geely  is  the  same  Chinese  private  equity  firm  that  bought 
Volvo  cars  from  Ford  Motor  Company  several  years  ago.  To  make  Volvo  cars  more  profitable, 
Zhejiang  Geely  did  not  leave  Volvo  cars  in  the  U.S.;  he  moved  manufacturing  and  assembly  to 
China. 


Volvo  and  its  dealer  network’s  objections  to  the  proposed  repeal  of  the  Phase  2  Rule’s 
glider  provisions  appear  to  be  self-interested  and  motivated  by  nothing  more  than  money.  The 
argument  made  that  there  is  somehow  an  uneven  playing  field  and  they  compete  with  gliders  is 
spurious.  Volvo  dealers  also  argue7  that  gliders  are  not  less  expensive  than  their  new  OEM 
trucks,  yet  Volvo  does  not  manufacture  or  sell  gliders.  It  sells  new  OEM  trucks.  Thus,  these 
dealers  are  comparing  their  trucks  with  a  new  engine,  new  transmission  and  new  rear  axle  to  a 
glider  with  all  of  those  drive  train  components  rebuilt  from  a  donor  truck. 

One  particular  Volvo  dealer,  Terry  Dotson,  gave  comments  at  the  December  hearing.  He 
analogized  a  glider  truck  to  putting  lipstick  on  a  pig,  “with  all  due  apologies  to  the  pig.” 
However,  he  and  other  dealers  then  argue  that  gliders  are  taking  sales  away  from  them.  What 
does  that  say  about  the  quality,  reputation,  or  reliability  of  the  new  trucks  they  sell,  if  the  “pig” 
glider  with  its  rebuilt  drivetrain  is  allegedly  taking  significant  sales  from  his  dealerships?  The 
reality  is  that  comparing  a  Volvo  truck  to  a  Peterbilt  glider  is  an -apples -to-oranges  comparison. 
One  might  buy  a  new  Cadillac  chassis  with  a  rebuilt  drivetrain  instead  of  a  new  Yugo.  One 


7  However,  there  appear  to  be  inconsistencies  among  some  of  the  dealers  on  this  point. 


EPA-1 9-01 26-A-001 888 


ED  001620  00003013-00006 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


might  even  pay  the  same  or  more  for  the  Cadillac  with  the  rebuilt  engine,  transmission  and  rear 
axle.  However,  the  suggestion  that  the  Cadillac  and  Yugo  are  comparable  is  absurd. 

With  respect  to  many  of  the  opponents  of  the  Proposed  Repeal  and  the  various  items  they 
cite  in  support  of  their  opposition,  it  brings  to  mind  the  famous  quote  often  attributed  to  Mark 
Twain,  “figures  don’t  lie,  but  liars  figure.”  The  opponents  of  the  repeal  appear  willing  to  figure 
anyway  possible  to  prevent  this  repeal,  however,  the  rule  of  law  must  prevail.  The  Proposed 
Repeal  should  be  finalized  and  the  Phase  2  Rule’s  glider  requirements  should  be  repealed. 

GLIDER  KIT  ASSOCIATION  OF  AMERICA 
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January  4, 2018  .. 

The  Honorable  Scott  Pruitt  . 

Administrator 

Environmental  Protection  Agency 

1 200  Pennsylvania  Avenue  NW  ^  :  ■,  ■■  ■*  ». ^  '  '*  ■; \ '  -  ;',‘1  ’* ' ;; 

Washington,  D.C.  20004 


Re:  EPA  Docket  #  EPA-BQ-OAR-20 14-0827 


I  appreciate  the  opportunity  to  provide  comments  in  support  of  your  proposed  Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  published  on 
November  16,  201 7.  The  Proposed  Repeal  is  yet  another  example  of  your  responsiveness  to  the 
concerns  of  Iowans  and  others  affected  by  the  overreach  of  the  Obama  administration  in  the 
Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Final  Rule,”  published  on  October  25,  2016  (Phase  2  Rule). 

I  represent  the  Third  Congressional  District  of  the  State  of  Iowa.  This  District  is 
comprised  of  1 6  counties  in  southwest  Iowa  including  the  capital  city  ofDes  Moines.  1  continue 
to  hear  from  my  constituents  about  how  the  action  or  inaction  of  Washington  impacts  their 
communities.  Iowans  want  common  sense  solutions  to  the  challenges  facing  our  communities 
and  our  country  and  common  sense  actions  from  our  federal  government. 

The  Preamble  to  the  Proposed  Repeal  finally  completes  a  full  examination  of  the 
statutory  authority  granted  to  the  EPA  by  Congress  in  Section  202(a)(1)  of  the  Clean  Air  Act 
(CAA).  It  examines  the  legislative  history  of  the  relevant  language  (“new  motor  vehicle”)  and 
provides  context  of  how  the  language  in  the  1965  CAA  came  to  be  and  how  very  little  it  changed 
each  time  the  CAA  was  amended.  This  examination  of  the  legislative  history  led  to  a  logical 
conclusion  that  the  definition  of  “new  motor  vehicle”  in  the  CAA  was  not  broad  enough  to  cover 
gliders.  After  further  review,  it’s  clear  the  EPA  should  conclude  the  glider  provision  of  the  Phase 
2  Rule  should  be  repealed. 

Glider  kits  are  composed  of  a  new  exterior  shell,  interior  cab  components,  and  new  hoses, 
wiring,  switches,  and  other  similar  components.  By  itself  it  is  not  a  vehicle  because  it  lacks  any 
propulsion.  Congress  was  clear  when  it  defined  “motor  vehicle”  to  mean  any  “self-propelled 
vehicle  designed  for  transporting  persons  or  property  on  a  street  or  highway.”  A  collection  of 
parts  lacking  key  components  to  propel  those  parts  cannot  result  in  a  determination  that  it  is  a 
“motor  vehicle”  and  a  glider  can  only  become  a  vehicle  once  it  has  an  engine,  transmission,  and 
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axles.  These  vital  components  in  a  glider  are  salvaged  from  a  pre-owned  donor  vehicle, 
refurbished  or  remanufactured,  and  installed  in  the  glider  kit. 

Adding  a  previously  used,  remanufactured  engine  to  an  otherwise  immobile  collection  of 
parts  may  produce  a  motorized  vehicle,  but  it  certainly  cannot  result  in  a  “new  motor  vehicle.” 

At  its  core,  the  remanufactured  engine  was  previously  owned  and  legal  with  an  equitable  title 
already  transferred  to  the  “ultimate  purchaser”  of  that  donor  vehicle  or  engine  when  it  was 
actually  new.  This  is  an  important  distinction  glossed  over  in  the  Phase  2  Rule.  Congress  was 
clear  in  its  definitions  of  “new  motor  vehicle”  and  “ultimate  purchaser”  in  42  U.S.C.  §  7550(3) 
and  (5),  respectively.  When  Congress  is  clear,  agencies  must  follow  its  lead. 

Iowans  care  about  having  a  good  job  to  provide  economic  and  personal  security,  and 
taking  care  of  our  families.  As  you  know  well,  rules  and  regulations  in  Washington  directly 
impact  my  constituents.  Repealing  the  glider  portion  of  the  Phase  2  Rule  is  not  only  the  right 
thing  to  do  because  the  EPA  overstepped  its  authority,  but  it  is  the  right  thing  to  do  for  our 
economy  and  the  American  people. 

It  is  a  privilege  for  me  to  serve  the  Iowans  in  the  Third  Congressional  District.  I  am 
encouraged  by  your  actions  in  the  Proposed  Repeal  of  the  Phase  2  Rule.  The  Phase  2  Rule 
ignored  the  clear  directives  from  Congress  on  what  is  “new  motor  vehicle”  and  bent  the  rules  to 
unfairly  attack  an  industry.  I  support  the  Proposed  Repeal  and  support  returning  common  sense 
back  into  the  EPA’s  rulemaking. 


David  Young 
Member  of  Congress 
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My  name  is  Dr*  Dave  Cooke,  Senor  Vehicles  Analyst  with  the  Union  of  Concerned  Scientists* 

I  appreciate  the  opportunity  to  speak  today,  although  frankly  I’m  a  bit  flummoxed  as  to  why  the 
Administration  is  seeking  to  ignore  its  legal  responsibility  to  regulate  glider  vehicles  and  protect 
Americans  from  this  egregious  pollution. 

The  proposed  repeal  would  affect  the  Heavy-duty  Phase  II  Emissions  and  Fuel  Economy  regulations,  a 
rulemaking  in  which  I  was  an  active  participant  in  the  more  than  3-year  process  through  which  these 
regulations  were  finalized.  The  agencies  engaged  with  stakeholders  across  industry  as  well  as 
community  representatives  and  non-governmental  organizations  like  the  Union  of  Concerned 
Scientists.  The  rulemaking  required  a  small-business  advocacy  review  panel,  which  solicited  input 
from  glider  vehicle  assemblers,  and  out  of  that  process  came  a  number  of  concessions  to  small 
businesses,  including  some  of  the  provisions  related  to  the  further  manufacture  of  glider  vehicles.  This 
was  a  well-informed  process  embraced  by  industry,  which  is  why  the  vast  majority  of  industry  is  asking 
for  this  regulation  to  be  left  untouched.  It  was  endorsed  by  the  largest  private  fleet  (Pepsi),  the  largest 
for-hire  fleet  (UPS),  the  American  Trucking  Associations,  and  even  the  largest  manufacturer  of  glider 
kits,  Daimler  Trucks  North  America. 

Today  we  find  ourselves  ignoring  the  findings  of  this  well-informed  multi-year  regulatory  process 
because  a  couple  businesses  with  political  ties  met  with  the  Administrator  and  petitioned  for  this 
provision  to  be  repealed.  Despite  claiming  hardship  in  the  petition,  these  businesses’  own  words  bely 
the  falseness  of  this  argument.  Fitzgerald  themselves  noted  that  they  could  still  be  profitable  under  a 
300-vehicle  cap,1  and  Indiana-Phoenix  even  reported  that  these  regulations  would  be  a  job  creator, 
requiring  additional  employees  to  ensure  compliance.11 

Additionally,  focusing  solely  on  the  glider  assemblers  completely  ignores  the  other  small  businesses  in 
the  industry  who  have  been  forced  to  compete  on  an  uneven  playing  field  thanks  to  the  loophole  the 
agency  is  now  seeking  to  reopen.  Dealerships  who  sell  vehicles  that  abide  by  pollution  restrictions  are 
being  put  at  a  competitive  disadvantage  by  those  such  as  Mr.  Clark’s  who  sell  glider  vehicles,  since 
skirting  the  law  to  assemble  a  new  vehicle  without  caring  one  iota  about  the  pollution  that  comes  from 
it  is  obviously  a  lot  cheaper  than  actually  abiding  by  pollution  restrictions. 

Of  course,  this  is  not  new  information  for  EPA— they  heard  this  already  from  these  small  businesses  in 
the  process  of  crafting  the  Phase  II  regulations”1  as  well  as  in  the  current  repeal  process. iv  EPA’s  own 
analysis  on  the  economic  impacts  of  this  provision  agrees,  noting  how  repeal  would  disadvantage  those 
who  are  actually  working  to  limit  pollution  from  the  trucking  industry/ 

Going  through  with  the  repeal  would  benefit  a  few  cheaters  at  the  expense  of  everyone  else,  and  this  is 
made  even  more  obvious  when  considering  the  adverse  impacts  this  repeal  would  have  on  air  quality. 

In  its  support  for  closing  this  loophole,  EPA  technical  staff  noted  that  each  year’s  worth  of  new  glider 
vehicles  at  today’s  production  levels  would  result  in  about  1600  premature  deaths  thanks  to  the  nearly 
200,000  tons  of  excess  NOx  emissions  and  5,000  tons  of  excess  particulate  produced  every  year.*1  This 
is  a  staggering  amount  of  pollution,  worse  than  having  a  new  Volkswagen  scandal  each  and  every  year 
of  production. 
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Since  this  initial  analysis,  EPA  has  not  only  confirmed  the  hazard  posed  by  these  vehicles  but  provided 
test  data  that  suggests  the  impacts  of  these  vehicles  could  be  even  worse  than  originally  anticipated* 

The  engines  Fitzgerald  is  putting  into  its  vehicles  were  the  subject  of  a  consent  decree  with  industry  as 
a  result  of  the  use  of  defeat  devices  throughout  the  1990s.  On  top  of  this,  Fitzgerald  is  actually  tuning 
the  controls  of  these  engines  even  more  towards  maximizing  fuel  economy  at  the  expense  of  increased 
emissions,1”1  resulting  in  a  failure  to  meet  even  the  lax  standards  the  engines  had  to  pass  two  decades 
ago.™  IPs  absolutely  appalling. 

Perhaps  even  more  appalling  is  the  slapdash  tests  Fitzgerald  has  submitted  to  the  docket  to  justify  the 
continued  sale  of  its  pollution-spouting  trucks.  While  ostensibly  taken  by  “independent”  researchers  at 
Tennessee  Tech,  the  research  was  in  fact  conducted  at  Fitzgerald's  facilities,  using  Fitzgerald's 
equipment  The  testing  conducted  fails  basic  scientific  principles— researchers  didn't  even  use  industry 
standard  test  cycles  to  enable  a  comparison  with  the  regulations  of  which  these  vehicles  are  in  violation, 
and  they  tried  to  judge  particulate  matter  (PM)  simply  by  eye. 

On  top  of  the  shoddy  lab  tests  themselves,  the  resulting  data  was  presented  in  a  misleading  way,  with 
the  researchers  excluding  the  numerical  results  of  the  chief  pollutants  of  concern,  soot  (PM)  and  smog- 
forming  N0x.  Had  I  conducted  my  own  doctoral  thesis  research  in  such  a  manner,  I  can  assure  you  I 
would  not  have  a  Ph.D.  today. 

And  yet  even  at  the  end  of  the  day,  these  researchers  and  Fitzgerald  themselves  acknowledge  that  these 
glider  vehicles  pollute  at  levels  that  far  exceed  the  standards  applied  to  trucks  in  the  past  decade.® 

The  science  shows  that  these  vehicles  endanger  public  health.  The  Clean  Air  Act  requires  that  EPA  set 
motor  vehicle  standards  that  protect  public  health.  It's  time  to  follow  the  science  and  do  what  is  right: 
let's  close  this  loophole  and  prevent  further  damage. 


I  Tommy  Fitzgerald,  Jr.:  “We're  set  up  to  make  a  profit  at  300  a  year.”  Quoted  in  Berg,  T.  2013.  “The  Return  of  the  Glider: 
Sales  have  been  booming,  but  will  the  trend  continue?”  TmeMngiqfaccm.  Online  at 

II  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -0149,  p.  B7. 

m  Docket  No.  EPA-HQ-OAR-2014-0827,  Documents  #  -1966, 4010,  -0918,  -0948,  md  4468. 

*  Docket  No.  EPA-HQ-OAR-2014-0827,  Documents  #  -2426,  -2385,  -2400,  -2396,  -2399,  -2398,  and  -2388. 
v  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2407,  p.  2. 

*  Annual  numbers  in  2025,  per  analysis  in  EPA  and  NHTSA.  2016.  Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles— Phase  2  Response  to  Comments  for  Joint  Rulemaking. 
EPA-420-R-16-901,  Table  A-l. 

™  Tommy  Fitzgerald,  Jr.:  “We  set  the  engine  up  to  where  it  can  be  more  efficient  Fuel  economy  benefits  are  achieved 
through  special  programming  of  the  engine's  electronic  module  and  from  the  external  and  internal  parts  used  in  the 
engine  rebuilding  process.”  Quoted  in  Jaillet,  J.  2014.  “Gliders  101:  Five  common  questions  about  glider  kits  answered,” 
Owim  Online  at 

^  Engine  operation  at  points  B75  and  C75  fall  within  the  control  area  and  fail  the  7  g/bhp-hr  “not  to  exceed”  (NTE) 
limit.  The  weighted  average  over  the  SET  cycle  of  6.73  g/bhp-hr  exceeds  the  6  g/bhp-hr  limit  of  the  Euro3  test  required 
under  the  consent  decree.  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2417,  Table  15. 

“  See  “Summary  Chart  of  Phase  1  Test  Results,”  submitted  as  part  of  the  petition  for  reconsideration.  Docket  No.  EPA- 
HQ-OAR-2014-0827,  Document  #  -2373,  p.  9. 
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Union  of  ,  ,  , 

oncemed  Scientists 


Thank  you  for  having  this  hearing  today  on  this  critically  important  issue.  My  name  is  Jonna 
Hamilton  and  I  am  the  Senior  Manager  of  Government  Affairs  for  the  Clean  Vehicles  team  at  the 
Union  of  Concerned  Scientists. 

The  Union  of  Concerned  Scientists  is  the  nation’s  leading  science-based  nonprofit,  putting 
rigorous,  independent  science  to  work  to  solve  our  planet’s  most  pressing  problems.  On  behalf 
of  UCS’s  more  than  500,000  supporters  and  23,000  scientists,  engineers,  and  public  health 
professionals,  I  strongly  oppose  this  proposed  action  on  the  part  ofEPA.  Glider  vehicles  are  just 
new  shells  with  ancient,  polluting  engines  in  them  that  negatively  affect  the  health  of  millions  of 
Americans.  This  industry  has  taken  off  in  the  last  7  years,  going  from  making  a  few  hundred  of 
these  vehicles  annually  to  making  well  over  10,000  in  2015. 1  This  exponential  increase  in  sales 
appears  to  be  just  to  avoid  complying  with  the  critical  pollution  control  standards  that  have  been 
put  in  place  that  protect  the  health  and  welfare  of  the  public.  In  fact,  the  vast  majority  of  the 
engines  used  for  these  vehicles  are  from  1998-2002  -  before  our  current  standards  were  in  place 
for  nitrogen  oxide  (NOx)  and  particulate  matter  (PM).2 3 4  And,  it’s  worth  noting,  these  engines 
were  out  of  compliance  with  standards  at  the  time  —  so  much  so  that  the  manufacturers  were 
found  to  be  cheating  on  their  pollution  control  systems  and  entered  a  settlement  agreement  with 
the  government.  We  thought  that  these  engines  would  be  getting  off  the  roads  by  now,  but 
instead  these  old, ^ cheating,  dirty  engines  are  finding  new  life  in  new  trucks  that  will  be  used  for 
decades  to  come. 

These  vehicles  will  result  in  severe  health  consequences  for  affected  communities,  ranging  from 
more  asthma  attacks  to  premature  deaths.  The  recent  complete  full  chassis  dynamometer  testing 
of  two  glider  vehicles  showed  that  NOx  emissions  were  43  times  higher  than  for  new  tractors 
manufactured  in  2014.  Particulate  emissions  ranged  from  50  to  450  times  higher  than  new 
trucks.  In  fact,  while  testing  for  particulates,  EPA  had  to  adjust  the  flow  of  exhaust  through 
their  system  because  the  levels  were  so  high  that  the  sensor  couldn’t  read  it.5  They  published 


1  Docket  No.  EPA-HQ-OAR-2014-0827-2379.pdf,  redacted  memo,  P.l. 

2  Ibid,  P.2 

3  EPA-420-R-16-901  EPA  and  NHTSA  Response  to  Comment  on  Proposed  Rulemaking  on  Greenhouse  Gas  Emissions 
and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2.  P.1964  footnote  253. 
https:/,/nepis.epa.gov/Exe/ZyPDF.cgi/P100P8IS.PDF?Dockev=P100P8IS.PDF 

4  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2417 

5  Ibid.  Figure  9. 
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pictures  of  the  filters  in  their  testing  report  and  it  literally  looks  like  someone  colored  the  filter 
with  a  sharpie,  whereas  the  control  filter  from  a  new  truck  looks  almost  pristine.  This  is  also 
what  particulate  matter  does  to  our  lungs. 

Diesel  exhaust  has  been  recognized  as  being  carcinogenic  by  the  World  Health  Organization’s 
Agency  for  Research  on  Cancer.  NOx  is  the  primary  ingredient  in  smog  and  is  known  to  cause 
asthma  attacks  and  cardiovascular  harm.  Particulate  matter  also  contributes  to  asthma  attacks 
and  is  linked  to  heart  attacks,  strokes,  lung  cancer,  and  premature  deaths.  In  fact,  EPA  estimated 
in  its  initial  rule  that  the  amount  of  particulate  matter  from  10,000  gliders  sold  per  year  would 
cause  1,600  premature  deaths  annually  -  this  is  a  conservative  estimate  as  glider  sales  exceed 
10,000  and  it  doesn’t  take  deaths  from  NOx  pollution  into  account.  This  is  a  horrifying  number, 
particularly  when  we  know  that  we  have  put  rules  in  place  to  ratchet  down  these  harmful 
emissions  to  protect  human  health  and  welfare.  The  large  manufacturers  of  dirty  glider  trucks 
exploited  an  oversight  of  regulation  for  many  years  and  are  now  fighting  to  allow  unlimited 
numbers  of  these  deadly  polluters  on  the  roads  forever.  Even  in  this  proposed  rulemaking,  EPA 
acknowledged  that  this  action  would  put  children’s  health  at  risk. 

The  health  impacts  of  this  pollution  are  not  equally  distributed.  Residents  of  low-income 
communities  and  communities  of  color  are  more  likely  to  live  near  busy  roads  and  freight  hubs, 
where  exposure  to  pollution  from  heavy-duty  vehicles  and  freight  is  greater.  Working,  living, 
playing,  and  exercising  near  busy  roads  has  been  found  to  increase  the  risk  of  health  impacts  - 
19%  of  Americans  live  near  a  busy  road,  but  that  number  increases  to  27%  for  people  of  color. 
Additionally,  the  median  income  near  busy  roads  is  roughly  10  percent  below  the  local  average, 
or  20  percent  lower  for  people  of  color.  This  proposal  to  continue  to  allow  unfettered  sales  of 
heavily  polluting  glider  vehicles  puts  our  most  vulnerable  citizens  at  further  risk  and  goes 
directly  against  the  mandate  of  the  EPA  to  protect  the  health  and  welfare  of  Americans. 

My  testimony  has  mostly  focused  on  the  pollution  and  therefore  health  impacts  of  these  vehicles,  which  is 
critical,  but  EPA’s  proposed  repeal  hinges  solely  on  EPA’s  legal  authority  to  regulate  these  trucks,  as  the 
Clean  Air  Act  limits  EPA  enforcement  to  “new”  vehicles.  So,  I  will  offer  some  information  on  places  that 
consider  these  to  be  new  vehicles. 

First,  Fitzgerald,  the  largest  manufacturer  of  glider  vehicles,  and  the  main  company  that 
submitted  the  petition  for  reconsideration  after  a  private  meeting  with  Administrator  Pruitt, 

6 IARC:  DIESEL  ENGINE  EXHAUST  CARCINOGENIC  https://www.iarc.fr/en/media-centre/Dr/2012/pdfs/pr213  E.odf 

7  Docket  No.  EPA-HQ-OAR-2014-0827-2379.pdf,  redacted  memo,  P.l. 

8  https://www.federalreqister.gOv/d/2017-24884/p-91 

9  Hricko,  A.,  G.  Rowland,  S.  Eckel,  A.  Logan,  M.  Taher,  and  J.  Wilson.  2014.  Global  trade,  local  impacts:  Lessons  from 
California  on  health  impacts  and  environmental  justice  concerns  for  residents  living  near  freight  rail  yards. 
International  Journal  of  Environmental  Research  and  Public  Health  11(2) :1914— 1941. 
doi:10.3390/ijerphll0201914; 

Houston,  D.,  W.  Li,  and  J.  Wu.  2014.  Disparities  in  exposure  to  automobile  and  truck  traffic  and  vehicle  emissions 
near  the  Los  Angeles— Long  Beach  Port  Complex.  American  Journal  of  Public  Health  1Q4(1):156-164. 
doi. 10. 2105/AJPH.  2012. 301120. 

10  Rowangould,  G.M.  2013.  A  census  of  the  U.S.  near-roadway  population:  Public  health  and  environmental  justice 
considerations.  Transportation  Research  Part  D:  Transport  and  Environment  25:59-67. 
doi:10.1016/j.trd.2013.08.003. 
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markets  these  as  new  vehicles  to  truckers  and  fleets.  Second,  several  states  title  these  vehicles 
with  the  date  of  manufacture  of  the  cab  or  glider  kit,  not  the  engine.  Third,  the  IRS  considers 
them  to  be  new  motor  vehicles  and  has  been  working  to  close  a  loophole  that  allows  the  sale  of 
these  vehicles  to  escape  paying  the  federal  excise  tax  if  they  are  25%  cheaper  than  a  comparable 
new  truck.  Some  dealers  advertise  glider  vehicles  as  new  trucks,  touting  that  they  have  a  new 
Vehicle  Identification  Numbers  and  are  often  deductible  as  a  new  truck  purchase  and  may  be  a 
depreciable  asset.  The  industry  portrays  everything  about  glider  trucks  as  new,  until  they  need 
to  comply  with  appropriate  emission  reductions. 

This  is  a  loophole  that  you  can  drive  a  truck  through.  We  strongly  support  closing  this  loophole 
and  ensuring  that  all  trucks  that  are  new  to  the  road  comply  with  modern  pollution  reduction 
regulations,  for  the  health  and  safety  of  all  Americans. 

Thank  you, 


Jonna  Hamilton 
Government  Affairs 
Union  of  Concerned  Scientists 


11  IRS  Office  of  Chief  Counsel  Memoranium  Number  201403014,  Seciton  4051:  Chassis  Renovation. 

https://www.irs.gov/pub/irs-wd/1403014.pdf 
11  httos://www.uDtruckcenter.com/western-star-gliders/ 
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Testimony  for  12/4  Hearing  on 

EPA’s  Proposal  to  Repeal  Emission  Requirements  for  Glider  Vehicles 
Erin  Murphy,  Environmental  Defense  Fund 

•  Hello,  my  name  is  Erin  Murphy  and  I  am  a  Legal  Fellow  with  the  Environmental  Defense 
Fund.  Thank  you  for  the  opportunity  to  testify  today. 

•  I  am  here  speaking  in  opposition  to  EPA’s  proposal  to  reopen  a  dangerous  loophole  for  glider 
trucks,  which  are  outdated,  super-polluting  diesel  freight  trucks. 

•  The  proposed  rollback  of  limits  on  glider  truck  pollution  is  senseless.  It  would  result  in  an 
enormous  increase  in  pollution  and  would  have  a  staggering,  detrimental  impact  on  public 
health.  Furthermore,  the  proposal  would  advantage  one  small  segment  of  the  freight  truck 
industry,  at  the  expense  of  more  responsible  manufacturers. 

HEALTH 

•  EPA’ s  proposal  would  allow  unlimited  numbers  of  new  glider  trucks  to  be  sold  with  dirty 
engines,  without  any  pollution  controls. 

o  These  glider  trucks  emit  harmful  soot  and  smog-causing  pollutants:  oxides  of 
nitrogen,  particulate  matter,  and  diesel  particulate. 

o  Exposure  to  those  air  pollutants  is  known  to  cause  or  worsen  respiratory  diseases  such 
as  asthma,  bronchitis,  and  emphysema,  can  aggravate  heart  disease,  and  can  even 
cause  premature  death.1  Diesel  particulate  is  known  to  cause  cancer.2 

•  EPA’s  mission  is  to  protect  human  health,  and  as  science  advances,  EPA  updates  its  rules  to 
help  protect  Americans  from  harmful  pollutants  in  the  air  we  breathe.  That’s  why  Congress 
created  this  dynamic  agency  -  to  bring  together  scientists,  policymakers,  &  unbiased  experts 
to  help  keep  people  and  our  environment  healthy. 

o  It’s  important  to  remember  the  past,  when  we  didn’t  have  the  benefit  of  sound  science 
and  sensible  safeguards. 


1  https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm; 
https://www.epa.gOv/no2-pollution/basic-information-about-no2#Effects 

2  https://www.cancer.org/cancer/cancer-causes/diesel-exhaust-and-cancer.html;  https://www.iarc.fr/en/media- 
cei.itrc/pr/201 2/pdfs/pr21 3  E.pdf 
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o  My  mom  has  told  me  stories  of  ho  w,  as  a  kid  playing  outside,  she  and  her  friends 
would  run  through  the  neighborhood  chasing  the  DDT  truck.  The  kids  would  race  to 
keep  up  with  the  truck  and  run  through  the  clouds  of  DDT. 
o  Fifty  years  later,  my  mother’s  story  is  horrifying.  We  know  now  that  DDT  is  toxic  -  it 
is  a  likely  carcinogen  and  an  endocrine  disruptor.3  Our  country  has  taken  action  to 
protect  Americans  from  this  dangerous  substance, 
o  Just  as  we  learned  more  about  DDT,  we  have  learned  about  the  harmful  emissions 
from  freight  trucks.  EPA  issued  standards  to  limit  dangerous  pollution  from  freight 
trucks,  and  manufacturers  developed  technology  to  reduce  pollution,  so  that  trucks 
produced  today  are  vastly  cleaner  and  safer  than  just  20-30  years  ago. 
o  We  know  that  the  pollution  emitted  by  uncontrolled  freight  trucks  is  very  harmful  to 
human  health.  Reopening  the  gliders  loophole  could  result  in  6,400  premature  deaths, 
just  from  glider  trucks  sold  through  2021. 4  So  why  would  we  do  that?  Why  go  back 
to  allowing  trucks  on  the  road  that  emit  so  much  pollution,  when  information  on  the 
health  consequences  is  so  clear? 

UNFAIR  TO  LA  W-ABIDING  BUSINESS 

•  These  questions  are  particularly  hard  to  answer  because  Administrator  Pruitt’s  proposal 
benefits  just  a  few  companies,  while  disadvantaging  responsible  freight  truck  manufacturers 
that  have  invested  in  pollution  controls. 

o  Let’s  review  the  history  —  there  used  to  be  a  loophole  that  allowed  these  glider  trucks 
to  be  built  without  having  to  comply  with  current  pollution  rules.  Then,  in  the  phase  2 
rule  regulating  greenhouse  gas  emissions  from  heavy-duty  vehicles,  issued  in  October 
2016,  the  EPA  closed  the  glider  trucks  loophole.5  No  one  challenged  EPA’s  decision 
to  close  the  glider  loophole  at  that  time. 


3  https://wvw.epa.gov/ingredients-used-pesticide-products/ddt-brief-history-and-status 

4  ht ' i.-://blo ga,edl  .or;  cli.mace4 1 1/201 7/1  i/16/<pas--.>rmtt-tries-to-o:)ca-a-loophole-to-alfow-SPper-poiluting-trucks; 
on-our-roads/ 

5  httr>s:/  w  w federalregi5ter.gov/documents/20 16/10/25/20 1 6^21203/ greenhouse-gas-eniissions-and-tuel- 
efficiency-standards-for-medium— and-heaw-dutv-engines-and 
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•  Fitzgerald  Glider  Kits  is  the  largest  glider  kit  dealer  in  the  country.6  During  the  2016 
election,  Trump  visited  the  Fitzgerald  facility  for  an  event.  Earlier  this  year,  EPA 
Administrator  Scott  Pruitt  met  with  the  owner  of  Fitzgerald  Glider  Kits.7 

o  Only  after  its  private  meeting  with  Administrator  Pruitt  did  Fitzgerald  file  a  petition 
asking  EPA  to  reconsider  the  glider  rule.8  Administrator  Pruitt  agreed.9  That  process 
resulted  in  the  proposal  we  are  discussing  today.10 
o  This  is  cronyism. 

o  If  EPA  goes  through  with  this  proposal  to  reopen  the  loophole,  other  truck 

manufacturers — who  are  already  complying  with  existing  standards — will  be  forced 
to  compete  for  sales  with  super-polluting  glider  trucks, 
o  Volvo,  which  manufactures  MAC  trucks,  has  stated  that  the  availability  of  glider 
trucks  creates  “an  unlevel  playing  field  for  manufacturers  of  new  vehicles.”11 

•  EPA’s  proposal  to  reopen  the  loophole  for  glider  trucks  is  counter  to  the  agency’s  core 
mission.  The  American  people  rely  on  EPA  to  monitor  health  threats  and  protect  the  public 
from  dangerous  pollution.  This  rule  would  increase  exposure  to  harmful  pollution,  causing 
Americans  to  get  sick  and  die  early,  and  just  for  the  sake  of  political  cronyism.  EPA  should 
not  reopen  the  glider  trucks  loophole. 

•  Thank  you  again  for  the  opportunity  testify. 


6  https://www.iit2geraldgliderkits.com/about-fitzgerald/ 

7  ht!i'.s..;'wwv,'.'.vaslungtoG:>o.st.coni:i-oittics-',c:.,a-is-taking-morc-advice-fi'om-industrv— and-ignoring-its-own- 

scieniisis/cOJ/ai/liVgalrbabarbifc-j  lc-7-9c5S  c,62S8.i44af98 . >jcir:sMrnlVu!ii:ijei;m;:,l/|5o03055540: 

https://www.documentdo»d.(yrg..  documents- 40649jiO-Prum-Sked-atid-McCartJiv . 5ked.html 

8  hew:// wwv.  .c:g:Kgov/sllcs/i.nc-duciioa/fiI"S.  20 i  7-07/documents/hd-ghg-fr-fitzgerald-recons-Detition-20 17-07- 
10.pdf 

9  https://www.epa.gov/sites/productioii/files/20t7-08/documents/hd-ghg-phase2-fit2geraM-gl.iders-ltr-2017-08- 
17.pdf 

10  https://www.eoa. govAegulaticns-emissions-vehicles-and-eneines/proposed-rule-repeal-emission-requirements- 
glider 

11  https://ww.iegulations.gOv/docttmeDt7D---BFA:HQiOAR-2014r082M966 
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Testimony  of  Luke  Tonachel,  Director  of  the  Clean  Vehicles  and  Fuels  Project  at  the  Natural 
Resources  Defense  Council  before  the  U.S.  Environmental  Protection  Agency  at  the  Public 
Hearing  for  the  Proposed  Rule  to  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 

Engines,  and  Glider  Kits 

December  4,  2017 

As  Prepared  for  Delivery 

Good  morning  Director  Grundler  and  ERA  staff.  My  name  is  Luke  Tonachel  and  I  direct  the  Clean 
Vehicles  and  Fuels  Project  at  the  Natural  Resources  Defense  Council,  or  NRDC.  I'm  here  today 
on  behalf  of  NRDC's  more  than  3  million  members  and  online  activists.  NRDC  strongly  opposes 
the  repeal  of  the  emissions  requirements  for  glider  vehicles  and  their  engines.  If  this  repeal 
were  to  proceed  it  would  open  a  deadly  dirty  truck  loophole. 

This  dirty  truck  loophole  created  by  allowing  unfettered  sales  of  new  trucks  with  old,  dirty 
engines  will  lead  to  thousands— if  not  hundreds  of  thousands— of  premature  deaths. 
According  to  EPA's  analysis,  one  model  year  of  10,000  glider  vehicles  would  increase  pollution 
enough  to  cause  1,600  premature  deaths.  This  is  astounding  and  dangerous.  And  the  damages 
are  likely  to  be  much,  much  bigger  because  this  loophole  would  encourage  thousands  more  of 
these  new  dirty  trucks  to  be  sold  and  operated  on  public  roads.  Allowing  this  to  occur 
completely  goes  against  EPA's  mission  to  safeguard  the  public's  health  by  ensuring  we  have 
clean  air. 

The  rollback  that  EPA  is  proposing  today  will  cost  American's  billions  of  dollars  in  increased 
health  care.  Damages  to  Americans  are  estimated  to  be  $6  to  $14  billion  annually  according  to 
EPA's  analysis  if  the  sales  of  these  dirty  trucks  are  unrestricted. 

Some  communities  will  bear  a  disproportionate  amount  of  the  life-threatening  NOx  and 
particulate  matter  pollution  from  this  dirty  truck  loophole.  The  sickness  and  billions  of  dollars 
in  costs  will  not  be  spread  evenly.  Those  living  near  heavily-traveled  roadways  and  ports  where 
truck  traffic  is  heavy  will  be  most  affected.  These  disadvantaged  communities  are  often  already 
saddled  with  higher  health  burdens  and  have  fewer  resources  to  protect  their  health.  EPA's 
proposal  would  likely  increase  the  risks  to  these  communities. 

Clearly,  EPA  has  failed  to  adequately  take  this  disproportionate  burden  into  account.  The 
proposal  completely  lacks  a  detailed  assessment  of  the  enormous  impacts  that  this  change  in 
policy  would  have  on  disadvantaged  and  environmental  justice  communities.  It's 
unconscionable  to  put  anyone  at  risk  from  avoidable  pollution  but  especially  disturbing  to 
increase  risk  on  communities  already  carrying  heavier  burdens. 
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EPA*$  proposal  increases  health  risks  to  the  public  so  that  a  small  number  of  glider  vehicle 
companies  can  boost  their  profits.  Prioritizing  Industry  profits  over  citizens"  health  is  not  the 
mission  of  ERA.  The  dominant  new  glider  vehicle  assembler,  Fitzgerald  Glider  Kits,  funded 
research  in  an  attempt  to  show  that  their  vehicles  are  not  dirty  but  the  claim  does  not  hold  up. 
Based  on  data  from  Daimler  Trucks  North  America  and  PACCAR,  EPA  found  that  "nearly  all 
engines  for  recent  glider  production  are  1998-2002  pre-EGR  engines"  that  lack  the  technology 
necessary  to  meet  current  standards. 

The  emissions  results  from  testing  recently-produced  glider  tractors  from  model  years  2016  and 
2017  at  the  National  Vehicle  and  Fuel  Emissions  Laboratory  are  shocking.  Compared  to 
conventionally  manufactured  model  year  2014  and  2015  trucks,  the  glider  tractors  showed  the 
following: 

•  NOx  emissions  43  times  as  high,  and  PM  emissions  55  times  as  high  in  steady  state 
cruising  operations,  and 

•  NOx  emissions  4-5  times  higher  and  50-450  times  higher  In  transient  operations. 

Allowing  thousands  of  these  vehicles  to  be  sold  each  year  is  simply  unacceptable  from  a  health 
perspective. 

The  proposal  also  fails  on  a  commercial  basis.  Opening  the  market  to  these  dirty  trucks  that 
exploit  a  loophole  undermines  the  level  playing  field  the  regulations  are  supposed  to  create  so 
that  ail  new  truck  and  component  manufacturers  can  fairly  compete  to  bring  needed  cleaner 
technology  to  the  market. 

In  conclusion,  EPA  must  do  all  it  can  to  protect  public  health  and  keep  the  U.S.  on  the  path  to  a 
cleaner  environment.  Repealing  the  glider  emission  standards  is  a  dangerous  U-turn.  On  behalf 
of  NRDC  and  our  supporters,  I  strongly  urge  EPA  to  maintain  the  current  glider  vehicle  and 
engine  standards  and  drop  this  proposal. 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Cullen,  Angela[cullen.angela@epa.govj;  Nelson,  Brian[nelson. brian@epa.gov] 

From:  Mitchell,  George 

Sent:  Tue  12/5/2017  6:50:34  PM 

Subject:  RE:  TTU  Follow-Up  11-28-2017 


I’ll  get  this  in  the  docket 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Charmley,  William 

Sent:  Friday,  December  01,  2017  3:59  PM 

To:  Brewer,  Tom  <TBrewer@tntech.edu> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  RE:  TTU  Follow-Up  11-28-2017 


Tom- 


I  forgot  one  additional  topic.  We  plan  on  placing  the  Q&A  document  with  the  TTU  questions 
and  EPA  responses  into  the  EPA  docket  for  our  glider  rulemakings.  First,  because  we  are 
required  to,  but  also  because  TTU  has  asked  a  number  of  good  questions  regarding  the  EPA  test 
program,  and  other  stakeholders  may  be  interested  in  learning  more  about  the  EPA  test  program. 
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Thanks 

Bill 


From:  Charmley,  William 

Sent:  Friday,  December  01,  2017  3:56  PM 

To:  'Brewer,  Tom'  <TBrewer@, tii.tech.edu> 

Cc:  Angela  Cullen  <Cu1 1  en .  An  gel  a@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>: 
Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  RE:  TTU  Follow-Up  11  -28-2017 


Dear  Tom, 


Attached  you  will  find  responses  to  all  of  the  questions  you  sent  earlier  this  week.  Please  let  us 
know  if  you  would  like  to  schedule  a  call  to  discuss  any  of  these  topics. 


My  staff  continues  to  assess  the  more  detailed  emissions  data  that  you  provided  in  the  excel 
spreadsheet  on  November  17.  We  will  let  you  know  if  we  have  any  follow-up  questions  on  that 
data.  I  have  included  two  of  my  managers  on  this  email  -  Angela  Cullen  and  Brian  Nelson,  as 
well  as  one  of  the  staff  engineers  who  worked  on  the  EPA  testing,  George  Michell.  Both 
Angela  and  George  were  on  the  November  call  with  you.  Brian  is  the  manager  for  the  Heavy- 
duty  On-road  and  Nonroad  Center. 


Any  of  us  would  be  happy  to  follow  up  with  you  or  your  team. 
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Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 

From:  Brewer,  Tom  [mailto:TBrewer@ttitech.edu1 

Sent:  Tuesday,  November  28,  2017  3:40  PM 
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To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  TTU  Follow-Up  11-28-2017 


Bill  .... 


The  Tennessee  Tech  Emissions  Testing  Team  has  reviewed  the  EPA  document  ‘  Chassis 
Dynamometer  Testing  of  Two  Recent  Model  Heavy  -  Duty  On  -  Highway  Diesel  Glider 
Vehicles  ‘  dated  November  20,  2017  and  would  like  to  ask  some  detailed  follow  up  / 
clarification  questions  that  might  help  us  better  understand  your  methods  /  choices  and  be  useful 
in  completing  our  Phase  II  and  III  testing. 


>■  The  tested  Gliders  2016  &  2017  were  ‘loaned’  vehicles,  with  179,273  and  30,600  miles 
respectively.  Why  were  these  Gliders  chosen  to  test  instead  of  a  newly  refurbished  / 
remanufactured  glider  engine  from  a  rebuilder?  It  is  our  understanding  of  how  the  EPA  tests 
OEM  Heavy  Duty  Engines  for  the  EPA  Certification  process. 

>  ■  Who  loaned  the  two  Glider  vehicles  ? 

>  ■  Our  understanding  is  that  Fitzgerald  and  other  glider  assemblers  sell  many  options  to 
customers,  including  KIT  ONLY,  customer  supplied  engines,  and  factory  remanufactured 
engines  from  Cummins  and  Detroit  Diesel.  Can  you  please  provide  the  VIN  #s  to  allow  us  to 
determine  the  engine  set-up  ? 

>  ■  Did  you  verify  that  the  ECM’s  were  set  to  the  engine  rebuilder’s  specifications  ?  ...  or  did 
you  verify  that  the  ECMs  had  not  been  modified,  altered,  or  tampered  with  prior  to  testing  ? 

>  ■  Did  you  leak  test  the  cylinders,  verify  boost,  or  verify  the  fuel  maps  for  the  test  ? 

>  ■  Were  the  gliders  and  the  ‘other  recent  model  trucks’  tested  on  the  same  day  ?  ...  or  was  the 
comparison  data  pulled  from  existing  test  outcomes  for  the  ‘other  trucks  ‘  ? 

>■  Did  all  four  test  vehicles  have  the  exact  same  operating  fluids  (  fuel  /  oil  /  coolant  etc  )  ?  If 
different,  please  provide  the  operating  fluid  information  for  all  four  vehicles. 

>■  Why  were  the  Glider  Kits  emissions  compared  to  ‘  other  recent  model  trucks’  instead  of  the 
2010  EPA  Clean  Air  Act  Emissions  Standards  ? 

>  ■  Why  is  the  Particulate  Matter  reflected  in  milligrams  per  mile  instead  of  the  standard  g/bhp- 
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hr  ?  ...  and  why  are  the  others  reflected  in  per  mile  increments  ? 

>■  What  was  the  fuel  economy  on  the  ‘other  recent  model  trucks  ‘  ? 

>■  Can  you  provide  the  equivalents  to  Tables  12-13-14  for  the  ‘other  recent  model  trucks’  ? 

>■  While  repairing  Glider  #1  and  testing  it  ‘as-is’  may  be  representative  of  the  real  world 
performance,  have  any  OEM  trucks  been  tested  in  similar  conditions  ?  If  so,  what  were  the 
results  ? 

>■  Given  the  condition  of  Glider  #1,  is  it  fair  to  say  the  glider  vehicles  were  pulled  off  the  road 
and  tested  ‘as-is’  ?  Were  the  two  OEM  s  used  for  comparison  also  pulled  off  the  road  and  tested 
‘as-is’  ? 

>  ■  The  test  fuel  used  in  this  program  met  EPA  Highway  Certification  diesel  fuel  specifications 
in  40  CFR  part  1065  as  stated  in  Table  2.  Further  the  gliders  went  through  a  triple  drain  and  flush 
procedure  shown  in  Table  3  to  ensure  the  engines  were  performing  on  the  Test  Fuel.  Can  you 
provide  the  fuel  properties  for  the  two  comparison  vehicles  and  the  original  test  dates  for  those 
vehicles  ? 


A  response  this  week  would  be  greatly  appreciated  and  thank  you  so  much  for  your  continued 
cooperation. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 
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NACAA 


clean  air 


January  5, 2018 


U.S.  Environmental  Protection  Agency 

Air  and  Radiation  Docket  and  Information  Center 

FPA  PpntAr 

Attention:  Docket  ID  No.  EPA-HQ-OAR-2014-0827 

William  Jefferson  Clinton  West  Building 

1301  Constitution  Avenue,  NW 

Room  3334 

Washington,  DC 

To  Whom  It  May  Concern: 

The  National  Association  of  Clean  Air  Agencies  (NACAA)  appreciates  this  opportunity  to  comment 
on  the  U.S.  Environmental  Protection  Agency’s  (EPA)  Notice  of  Proposed  Rulemaking  (NPRM) ,  Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  as  published  in  the  Federal 
Register  on  November  16, 2017  (82  Fed.  Reg.  53,422).  NACAA  is  the  national,  non  -partisan,  non-profit 
association  of  156  local  and  state  air  pollution  control  ag  encies  in  41  states,  the  District  of  Columbia  and 
four  territories.  The  air  quality  professionals  in  our  member  agencies  have  vast  experience  dedicated  to 
improving  air  quality  in  the  U.S.  These  comments  are  based  upon  that  experience.  The  views  express  ed 
in  these  comments  do  not  represent  the  positions  of  every  state  and  local  air  pollution  control  agency  in  the 
country. 


As  primary  implementers  of  the  Clean  Air  Act,  states  and  localities  have  the  statutory  responsibility 
for  “air  pollution  prevention  (that  is,  the  reduction  or  elimination,  through  any  measures,  of  the  amount  of 
pollutants  produoed  or  created  at  the  source)  and  air  pollution  oontrol  at  its  source.”  1  To  carry  out  this 

responsibility,  our  member  agencies  must,  among  other  important  obligations,  establish  and  implement 
strategies  to  attain  and  maintain  health  -  and  welfare  -based  National  Ambient  Air  Quality  Standards 
(NAAQS). 

Among  other  issues,  in  its  NPRM,  EPA  seeks  comment  on: 

•  the  emission  impacts  of  repealing  the  glider  requirements  versus  leaving  them  in  place 
(including  consideration  of  the  emission  profile  of  glider  vehicles  versus  the  older  vehicles 
they  would  replace), 

•  raising  the  annual  cap  on  the  number  of  gliders  allowed  under  the  existing  requirements, 

•  delaying  the  compliance  date  of  the  existing  requirements  and 

•  its  authority  to  regulate  gliders. 


1  Clean  Air  Act  §101  (a)(3) 


444  North  Capitol  Street,  NW  •  Suite  307  •  Washington,  DC  20001  •  pN'orie>202. 624.7864  •  fax  202.624.7863  *  www.4eleanainorg 

EPA-1 9-01 26-A-001 908 


ED  001620  00003137-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


EPA  requests  “comment  on  the  relative  expected  emissions  impacts  if  the  regulatory  requirements 
at  issue  here  were  to  be  repealed  or  were  to  be  left  in  place.”2 

The  emission  standards  and  other  requirements  applicable  to  heavy  -duty  gliders  included  in  the 
final  Phase  2  truck  rule  close  a  “loophole”  for  glider  vehicles  and  glider  kits  beginning  in  January  2018. 
This  loophole  allows  used  diesel  engines,  with  no  limit  on  age,  to  be  installed  into  new  glider  kits  without 
meeting  the  current  engine  standards.  Closing  this  loophole  will  prevent  hundreds  of  thousands  of  tons  of 
nitrogen  oxides  (NO*)  and  diesel  particulate  matter  (PM)  from  being  emitted  into  the  air  each  year,  the  latter 
of  which  EPA  has  recognized  as  a  toxic  air  contaminant.  The  proposed  rule  would  allow  that  loophole  to 
remain  open  and  result  in  increased  air  pollution  in  every  part  of  the  country. 

According  to  EPA  data  from  a  July  2016  sensitivity  analysis  of  glider  impacts,  because  the  current 
emission  standa  rds  for  NO  x  and  PM  are  at  least  90  percent  lower  than  the  most  stringent  previous 
standards,  NOx  and  PM  emissions  from  any  glider  vehicle  equipped  with  a  pre  -2007  engine  are  at  least  10 
times  higher  than  emissions  from  any  equivalent  vehicle  that  is  produc  ed  with  a  brand  new  engine.  The 
agency  has  noted,  however,  that  most  gliders  now  being  produced  use  engines  originally  manufactured 
before  2002,  with  neither  exhaust  gas  recirculation  nor  exhaust  aftertreatment,  and,  therefore,  with  NOx  and 
PM  emissions  20  to  40  times  higher  than  current  engines,  and  even  greater  if  the  engine  is  miscalibrated  or 
malmaintained.  These  adverse  emission  impacts  are  further  exacerbated  by  increasing  sales  of  glider 
vehicles,  which  have  been  estimated  to  have  grown  by  an  order  of  magnitude  since  the  2004  -to-2006 
timeframe,  from  a  few  hundred  such  vehicles  a  year  to  an  estimated  1 0,000  or  more  per  year  in  201 6.  3 

Further,  the  results  of  recent  testing  by  EPA  released  on  November  20, 2017  not  only  underscore  the 
emission  impacts  estimated  by  the  agency  in  2016,  but  also  show  that  glider  emissions  could  be  even 
greater  than  estimated  last  year.4 

Based  on  the  July  2016  sensitivity  analysis,  assuming  glider  vehicle  production  does  not  exceed 
10,000  per  year,  EPA  has  also  estimated  that,  as  promulgated,  the  glider  provisions  of  the  Phase  2  rule  will 
yield,  in  2025,  NOx  reductions  of  over  190,000  tons  per  year  (tpy)  and  PM  reductions  of  over  5,000  tpy. 5  In 
2040,  this  benefit  is  expected  to  increase  to  over  318,000  tpy  of  NOx  reductions  and  8,500  tpy  of  PM 
reductions.6  To  put  the  magnitude  of  these  annual  emission  projections  into  perspective,  Volkswagen’s 
use  of  “defeat  devices”  on  certain  diesel-fueled  light-duty  vehicles -an  action  that  resulted  in  a  $14.7-billion 
settlement  agreement  -  is  estimated  to  have  caused  approximately  37,000  tons  of  excess  NO  x  emissions 
during  the  period  between  2008  and  2015. 

Particularly  with  respect  to  NO  x,  these  are  very  substantial  reductions  and  ones  upon  which  many 
state  and  local  air  agencies  in  every  part  of  the  nation  are  now  relying  to  help  fulfill  their  clean  air 
obligations  -  not  only  for  the  ozone  and  PM  NAAQS,  but  also  for  toxic  air  pollution  and  regional  haze.  In  its 
August  2016  Response  to  Comments  on  the  final  Phase  2  rule  EPA  estimates  that  the  NO  x  and  PM 
emission  reductions  associated  with  the  applicability  of  the  regulatory  requirements  to  MY  2017  glider 


2  EPA  NPRM,  Repea/  ojEmission  Requirements  for  Glider  Vehicles^  GMerEngine^  and_  Glides  Kits,  p.  53,447  (November  16, 

2017)  '  . . 

3  EPA  and  M-fTSAs  Response  to  Comments  forjoint  Rulemaking  pp.  1960-1961  (August  2016) 

4  EPA’s  Chassis  QMMMMM  ImIEM  OL  Two  B§£Ml  Mode/  Year  Heavy-Duty  OnJjMMM.  Diesel  Glider  Vehicles  (November 
20,2017) 

5  EPA  and  NHTSA’s  Response  to  Comments  forJoint P- 1962,  Table  A-1  (August  2016) 

6  EPA  and  NHTSA’s  Response  to  Comments  forjoint  Rulemaking,  p.  1962,  Table  A-1  (August  2016) 
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vehicles  would  prevent  between  350  and  1,600  premature  deaths  over  the  lifetime  of  those  vehicles.7  If  the 
regulatory  requirements  that  will  result  in  these  reductions  are  repealed,  those  emissions  will  be  allowed  to 
go  into  the  air  to  the  detriment  of  clean  air  and  public  health  across  America. 

Every  single  state  in  the  country  will  benefit  environmentally  and  from  a  public  health  perspective 
from  the  emission  reductions  to  result  from  the  glider  requirements  in  the  Phase  2  rule.  Every  single  state 
in  the  country  will  accrue  more  polluting  emiss  ions  if  these  requirements  are  repealed.  Those  seeking  to 
reduce  emissions  in  order  to  fulfill  their  statutory  obligations  to  attain  and  maintain  the  NAAQS,  or  to  remain 
in  good  stead,  may  be  forced  to  seek  reductions  elsewhere. 

EPA  acknowledges  in  the  N  PRM  that  states  will  be  required  to  make  up  for  the  lost  reductions 
when  it  explains  how  the  NPRM  comports  with  various  relevant  Executive  Orders,  in  this  case  E.0. 13045 
on  the  Protection  of  Children  from  Environmental  Health  Risks  and  Safety  Risks:  “Area  s  that  need  to 

reduce  criteria  air  pollution  to  meet  the  NAAQS  will  still  need  to  rely  on  control  strategies  to  reduce 
emissions.  To  the  extent  that  states  use  other  mechanisms  in  order  to  comply  with  the  NAAQS,  and  still 
achieve  the  criteria  pollutant  reductions  that  would  have  occurred  under  the  [glider  provisions  of  the  Phase 
2  rule],  this  proposed  rescission  will  not  have  a  disproportionate  adverse  effect  on  children’s  health.”8 

For  agencies  seeking  to  reduce  criteria  pollutant  emissions  for  purpose  s  of  fulfilling  a  statutory 
obligation  to  attain  and  maintain  the  NAAQS,  f  oregoing  reductions  from  one  source  category  may  mean 
seeking  reductions  from  another.  Reducing  emissions  from  mobile  sources  -  particularly  those,  like 
gliders,  that  are  uncontrolled  or  under-controlled  -  offers  the  most  cost-effective  opportunities  for  NOx  and 
PM  reductions.  The  glider  requirements  promulgated  in  the  Phase  2  rule  would  not  only  eliminate 
substantial  emissions  of  NOx  and  PM ,  they  would  do  so  very  cost  effectively  .  If  these  requirements  are 
repealed  or  amended,  it  will  be  difficult  for  those  states  seeking  reductions  to  cost-effectively  compensate 
for  the  magnitude  of  the  emissions  that  will  occur  and  could  po  tentially  mean  more  regulation  and  higher 
costs  for  stationary  sources,  possibly  power  plants,  manufacturing  facilities  and  small  businesses,  among 
others. 


To  put  this  in  perspective,  for  a  glider  equipped  with  a  compliant  engine  the  cost  per  ton  of  NO  x 
removed  is  approximately  $670,  based  on  heavy  heavy  -duty  engine  control  technology  required  to  meet 
MY  2012  and  later  standards.  By  comparison,  the  cost  of  various  emission  control  technologies  currently 
being,  or  already,  implemented  in  various  parts  of  the  country  is  considerably  higher  -  for  industrial, 
commercial  and  institutional  boilers,  the  cost  effectiveness  of  low  -NOx  burners  is  $750  to  $7,500  per  ton  of 
NOx,  of  selective  non-catalytic  reduction  $1,300  to  $3,700  per  ton  and  of  selective  catalytic  reduction  (SCR) 
$2,000  to  $14,000  per  ton;  for  SCR  for  combustion  turbines,  $2,010  to  $19,120  per  ton;  for  Tier  2  light  -duty 
vehicle  emission  and  gasoline  sulfur  standards,  $2,100  per  ton;  and  for  10  -parts-per-million  sulfur  gasoline, 
$4,500  per  ton.9 

In  some  cases,  though,  there  are  no  alternatives  for  making  up  those  lost  reductions  at  any  cost, 
either  because  there  are  no  industries  to  regulate  or  because  even  if  every  stationary  source  in  an  area 


7  EPA  and  M-fTSAs  Response  to  Comments  for  Joint  Rulemaking,  p.  1965  (August  2016) 

8  EPA  NPRM,  Repea/  gfEmission  EMMIMBMM.  for  QM§L  Vehicles,  Glider  Engine^  and  Glider  Kits,  p.  53,448  (November  16, 
2017) 

9  Figures  provided  by  the  Northeast  States  for  Coordinated  Air  Use  Management, from  or  based  on  EPA  Regulatory  Impact 
Analyses  and  other  data 
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were  controlled  down  to  zero  emissions  there  would  sti  II  be  a  need  to  reduce  mobile  source  emissions  in 
the  area  in  order  to  attain  and  maintain  the  NAAQS. 

In  addition,  o  ver  the  past  decade,  the  U.S.  Congress  has  appropriated  hundreds  of  millions  of 
dollars  under  the  Diesel  Emissions  Reduction  Act  (DERA)  to  fund  projects  to  reduce  diesel  exhaust  from 
older  engines.  Further,  states  across  the  country  have  put  their  own  funds  toward  DERA  projects  under  a 
voluntary  matching  program.  EPA  has  estimated  that  the  DERA  program  is  responsible  for  total  lifetime 
emission  reductions  of  335,200  tons  of  NO  x  and  14,700  tons  of  PM.  A  repeal  of  the  glider  requirements 
would  result  in  NOx  and  PM  emissions  that  would  eclipse  the  reductions  achieved  to  date  under  the  DERA 
program  and  undo  millions  of  dollars  of  protections  that  come  from  federal  and  state  investments. 

NACAA  would  also  like  to  offer  some  technical  observations  regarding  the  glider  emissions  testing 
conducted  by  Tennessee  Technological  University  (TTU)  from  September  to  November  2016  and 
summarized  in  a  June  15, 2017  letter  that  accompanied  the  Petition  for  Reconsideration  of  Application  of 
the  Final  Rule  Entitled  ‘Greenhouse  Gas  /Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy- 
Duty  Engines  and  Vehicles  -  Phase  2  Final  Rule ”  to  Gliders  ,  submitted  by  Fitzgerald  Glider  Kits,  LLC, 
Harrison  Truck  Centers,  Inc.  and  Indiana  Phoenix,  Inc.  to  EPA  Administrator  Scott  Pruitt  on  July  10, 2017 . 10 
On  November  7, 2017,  staff  of  EPA’s  Office  of  Transportation  and  Air  Quality  held  a  teleconference  with 
representatives  of  TTU  to  discuss  the  testing  methodology,  facilities  and  equipment  used  to  generate  the 
glider  data  provided  in  the  June  15, 2017  TTU  letter.  EPA  staff  subsequently  prepared  a  memorandum, 
dated  November  13, 2017,  documenting  that  teleconf  erence  and  entered  the  memorandum  into  the  EPA 
docket.* 11 

NACAA  members  have  reviewed  these  technical  documents  and  drawn  the  following  conclusions. 

In  general,  TTU’s  testing  lacked  the  rigor  of  testing  conducted  for  purposes  of  certification  and  did  not 
comport  with  valid  heavy-duty  diesel  emissions  testing.  In  particular,  TTU  did  not  use  a  chassis 
dynamometer  of  the  sort  used  for  emissions  or  certification  testing.  Instead,  it  used  a  n  eddy  current 
absorber  type  dynamometer  typically  used  by  repair  shop  s  for  repair  and  maintenance  diagnostic  testing. 
This  type  of  dynamometer  cannot  capture  all  operations  of  a  vehicle.  Based  on  EPA’s  memorandum,  it 
appears  that  TTU  did  not  use  an  accepted  test  procedure  that  relates  to  certification  standards. 

The  drive  cycle  and  test  procedure  followed  were  unique  to  TTU  rather  than  known  procedures, 
such  as  those  specified  by  the  Society  of  Automotive  Engineers  or  the  International  Standards  Organization 
or  used  by  EPA.  The  procedure  operated  only  in  a  steady  sta  te,  with  no  transient  testing,  and  did  not 
simulate  all  real  -world  driving  conditions  such  as  hills,  coasting  and  wind  resistance  .  There  was  no  cold  - 
start  testing  and  no  standard  repeatable  cycle  and  no  conventional  road  -load  coefficients  were  used. 
Significantly,  no  individual  tests  were  repeated.  Although  TTU  reported  that  all  the  vehicles  tested  met  the 
PM  standard,12  TTU  did  not  collect  any  PM  samples.  Instead,  TTU  relied  on  visual  inspection  of  a  sample 
probe  filter  used  with  a  handheld  combustion  analyzer  -  intended  for  diagnostic  use  by  repair  shops  -  and 
reported  that  no  PM  was  detected. 


10  Petition  ofApp//caf/on  of  the  Final  BM  Ebfffec/  “Qeen/Toose  (^sBrrssCTsamfFys/Bgceicv 

Standards  for  Mediurjh  and  Heavy^Ml  Engines  and  Vehicles  -  Ffmse  2  Rjkf  to  Gliders  (July  10, 2017) 

11  EPA  memorandum,  EPA  Tennessee  Tech  GliderEmissions  Testing  Discussion  1 1072017 (November  13, 2017) 

12  Petition  dApgl^igi  of  the  EiM.  EhM  BMM.  ‘Grwrtom  Gas  Emissions  and  Fuel  Sfeencv 

Standards  for  Mediurrh  and  Hea vyDyty  Engines  anc[  Vehicles  -  Ftese  2  Rtie”  to  Glidens,  p.  9  (July  10,  2017) 
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EPA  also  conducted  glider  testing,  which  took  place  in  October  and  November  2017  ,  and 
summarized  the  results  in  a  November  20, 2017  report,  Chassis  Dynamometer  Testing  of  Two  Recent 
Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles ,  which  was  entered  into  the  EPA  docket. 13  In 
its  report,  EPA  described,  in  detail,  all  parameters  of  its  comprehensive  testing  and  documented  its  rigorous 
quality  assurance  and  quality  control .  With  respect  to  PM,  EPA  measured  emissions  in  triplicate  to  provide 
replicate  samples  for  analysis  and  stated  in  its  report  that  “[t]he  glider  vehicles  emitted  significantly  more 
particulate  matter  than  the  typical  heavy  -duty  diesel  vehicles  tested  in  the  laboratory.  Therefo  re,  using  our 
typical  dilution  rates  and  filter  face  velocity  settings,  the  filters  were  overloaded  with  particulate  matter 
during  our  initial  testing  with  Glider  #1 .  This  caused  a  PM  equipment  alarm  during  phase  2  of  the  Super 
Cycle  and  therefore  phases  3  and  4  were  not  sampled.”14 

Under  highway  cruise  conditions,  EPA  found  NO  x  emissions  from  the  two  gliders  tested  to  be 
approximately  43  times  as  high,  and  PM  emissions  approximately  55  times  as  high,  as  those  of  the 
conventionally  manufactured  model  year  2014  and  2015  tractors  that  underwent  equivalent  testing.  Under 
transient  operations,  absolute  NOx  and  PM  emissions  were  higher  for  both  gliders  tested  on  all  duty  cycles. 
On  a  relative  basis,  the  gliders’  NO  x  emissions  were  four  to  five  times  higher  tha  n  the  conventionally 
manufactured  tractors  and  the  PM  emissions  were  50  to  450  times  higher. 15  These  results  are  reasonable 
given  the  increasingly  more  stringent  engine  standards  that  have  evolved  through  three  federal  heavy  -duty 
diesel  rulemakings -in  2004, 2007  and  2010. 

In  its  NPRM,  EPA  also  seeks  oomment  on  “whether,  if  the  Agency  were  to  determine  not  to  adopt 
the  interpretation  of  CAA  sections  202(a)(1)  and  216(3)  being  proposed  here,  EPA  should  nevertheless 
revise  the  ‘interim  provisions’  of  [the]  Phase  2  rule,  40  CFR  1037.150(t)(1)(ii),  to  increase  the  exemption 
available  for  small  manufacturers  above  the  current  limit  of  300  glider  vehicles  per  year.”  EPA  further 

seeks  oomment  on  “whether,  if  the  Agency  were  to  determine  not  to  adopt  the  statutory  interpretation  bein  g 
proposed  here,  EPA  should  nevertheless  extend  by  some  period  of  time  the  date  for  compliance  for  glider 
vehicles,  glider  engines,  and  glider  kits  set  for  in  40  CFR  1037.635.”  16  NACAA  notes  that  any  increase 

above  the  300 -gliders-per-year  allowance  provided  for  in  the  Phase  2  rule  ,  or  any  delay  in  implementation 
of  the  glider  requirements,  will  result  in  an  increase  in  NO  x  that,  for  the  reasons  stated  above,  many  states 
and  localities  can  ill  afford.  We  are  concerned  about  the  adverse  public  health  impacts  that  would  occur, 
and  the  depleted  ability  of  areas  to  attain  and  maintain  the  NAAQS  ,  if  the  annual  cap  on  gliders  is 
increased  or  the  date  of  compliance  with  the  promulgated  glider  requirements  is  extended. 

Finally,  these  NACAA  comments  do  not  offer  information  on  whether  EPA  has  legal  authority  under 
the  Clean  Air  Act  to  regulate  glider  vehicles,  glider  engines  or  glider  kits.  However,  if  EPA ’s  legal  authority 
does  not  extend  to  the  regulation  of  glider  vehicles,  glider  engines  and  glider  kits,  then  state  and  local 
agencies  are  not  preempted  from  regulating  them  and  may  do  so.  Given  the  magnitude  of  emissions  at 
stake  states  and  localities  may  avail  themselves  of  this  authority  if  the  federal  glider  requirements  are 
repealed,  poten  tially  resulting  in  dozens,  if  not  hundreds,  of  individual  and  varied  state  and  local 
requirements. 


13  ERA’S  HD  Chassis  Glider  Fing  Report  1 1292917  (November  20.  2017) 

14  ERA’S  HD  Chassis  Gfcfer  Fmaj  Report  11292917,  p.  14  (November  20,  2017) 

15  ERA’S  HD  Chassjs  Glider  Final  Re  port  11292917,  p.  3  (November  20, 2017) 

16  EPA  NPRM,  Repeal  of  Emission  Requ/remenfe  for  GZ/rfer  Vehicles,  Glider  Engines,  and  &jder_  Kits,  p.  53,447  (November  16, 
2017) 


5 


EPA-1 9-01 26-A-001 91 2 


ED  001620  00003137-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Once  again,  NACAA  appreciates  the  opportunity  to  provide  comments  on  this  NPRM .  If  you  have 
any  questions,  please  do  not  hesitate  to  contact  either  of  us  or  Nancy  Kruger,  Deputy  Director  of  NACAA. 

Sincerely, 


Steven  E.  Flint 
New  York 
Co-Chair 

NACAA  Mobile  Sources  and  Fuels  Committee 


Erik  C.  White 
Placer  County,  CA 
Co-Chair 

NACAA  Mobile  Sources  and  Fuels  Committee 
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hundred  each  year  to  thousands.8®0 
While  the  few  hundred  glider  vehicles 
produced  annually  in  the  2004-2006 
timeframe  may  have  been  produced  for 
arguably  legitimate  purposes  such  as 
salvaging  powertrains  from  vehicles 
otherwise  destroyed  in  accidents,  EPA 
believes  the  tenfold  increase  in  glider 
kit  prod  net  ion  since  the  MY  2007 
criteria  pollutant  emission  standards 
took  effect  reflects  an  attempt  to 
circumvent  these  more  stringent 
standards  and  (ultimatclv)  the  Clean.  Air 
Act, 

The  cost  for  manufacturers  to  comply 
with  the  vehicle- based  GHG  standards  is 
similar  for  gliders  as  for  other  new 
vehicles.  Similar  to  EPA’s  analysis  of 
emissions  above,  although  we  cannot 
precisely  quantify  the  cost  of  complying 
with  the  proposed  engine  requirements 
for  criteria  pollutant  standards  because 
it  is  dependent  on  which  engines  would 
lie  used  and  which  would  have 
otherwise  been  used,  EPA  nevertheless 
believes  that  cost-effectiveness  (dollars 
per  ton)  of  the  proposed  requirement 
relative  to  any  pre-200?  engine  would 
be  similar  to  the  cost-effectiveness  of  the 
KOx  and  PM  standards  for  current, 
model  year  engines,  which  EPA  has 
already  found  to  be  cost  effective. 

The  'agencies  (as  well  as  the  broader 
SBAR  Panel)  are.  however,  concerned 
about  adverse  economic  impacts  on 
small  businesses  that  assemble  gliders 
and  build  glider  kits,  and  we  recognize 
that  production  of  a  smaller  number  of 
gliders  by  these  smalt  manufacturers 
may  be  appropriate  for  salvaged  engines 
or  other  non-circumvention  purposes, 
Therefore,  EPA  is  proposing  a  new 
provision  that  would  preserve  its 
regulatory  status  quo  for  existing  small 
businesses,  but  cap  annual  production 
based  on  recent  sales.  Thus,  a  limited 
number  of  glider  kits  produced,  by  small 
businesses  would  not  have  to  meet  the 
GHG  vehicle  standards,  and  could  use 
rebuilt  or  used  engines  provided  those 
engines  were  certified  to  the  year  of  the 
engine's  manufacture.  For  example,  an 
existing  small  business  that  produced 
between  100  and  200  glider  vehicles  per 
year  would  be  allowed  to  product!  up  to 
200  glider  vehicles  per  year  under 
without  having  to  certify  them  to  the 
GHG  standards,  or  re-certifying  the 
engines  to  the  now-applicabie  EPA 
standards  for  criteria  pollutants  and 
G.HGs  (so  long  as  the  engine  is  certified 
to  criteria  pollutant  standards  lor  the 
year  of  its  manufacture).  To  be  eligible 
for  this  provision,  EPA  is  also  proposing 
that  no  small  entity  could  produce  more 


mu  'IniiuUrv  Characterization  at  Hoavv  ffetv 
Qukr  Kits",  Mudav  &  O.mipanv.  S*.:pf«rabf;f  SO. 
200. 


Ilian  300  glider  vehicles  in  any  given 
model  year  without  certifying  (or 
recertify  log)  to  any  EPA  standards.  EPA 
believes  that  this  level  reflects  the  tipper 
end  of  the  range  of  production  that 
occurred  before  significant 
circumvention  of  the  2007  criteria 
pollutant  standards  began.  We  request 
comment  on  the  appropriate  caps 
(including  the  appropriate  magnitude  of 
the  caps)  and  on  whether  any  other 
special  provisions  would  be  needed  to 
accommodate  glider  kits.  EPA  also 
requests  comment  on  whether  w & 
should  allow  larger  manufacturers  to 
produce  some  limited  number  of  glider 
kits. 

(4)  Lead  Time  for  Amended  Standards 

EPA  is  proposing  that  tills 
requi.rem.ant  for  gliders  to  meet  engine 
and  vehicle  standards  applicable  to 
other  new  vehicles  and  engines  take 
effect  on  January  1.  2018,  EPA  believes 
this  provides  sufficient  time  to  "permit 
the  development  and  application  of  the 
requisite  control  measures"  fCAA 
section  202  (a.J(3)(Dff  because  compliant 
engines  are  available  today,  although 
manufacturers  would,  need  several 
months  to  change  business  practices  to 
comply.  EPA  also  solicits  comment  on 
whether  an  earlier  or  later  compliance 
date  would  be  appropriate.  We  also 
request  comment  on  whether  we  should 
include  a  production  limit  if  we  provide 
additional  lead,  time  in  the  Final  Rule. 

(5)  Legal  Authority  and  Definitions 
Under  the  Clean  Air  Act 

With  respect  to  statutory  authority 
under  the  Clean  Air  Ac!,.  EPA  notes  first 
that  it  has  broad  authority  to  control  all 
pollutant  emissions  from  “any"  rebuilt 
heavy  duty  engines  (including  engines 
beyond  their  statutory  useful  life).  See 
CAA  section  202(a)(3)(D).  EPA  is  to  give 
“appropriate”  consideration  to  issues  of 
cost,  energy,  and  safety  in  developing 
such  standards,  and  to  provide 
necessary  load,  time  to  implement  those 
standards.  As  noted  above,  if  a  used 
engine  is  placed  in  a  glider  kit.  the 
engine  would  be  considered,  a  “new 
motor  vehicle  engine"  because  it  is 
being  used  in  a  new  motor  vehicle  (as 
explained  in  the  following  paragraph). 
Sec-  CAA  section.  21.6(3),  With  respect,  to 
the  vehicle-based  GHG  standards,  there 
is  no  question  that  tile  completed  glider 
is  a  “motor  vehicle"  under  the  Clean  Air 
Act  fas  well  as  under  NHTSA's  safety 
provisions).  Some  in  the  trucking 
industry  have  questioned  whether  $ 
glider  kit  (without  an  engine)  is  a  motor 
vehicle.  However.  EPA  considers  glider 
kits  to  be  incomplete  motor  vehicles, 
and  EPA  has  the  authority  to  regulate 


Incomplete  motor  vehicles,  including 
u  urn  o  tori  zed  c  h a  ss i  s . 

Under  the  CAA.  it  is  also  important 
that  “new"  is  determined  based  on  legal 
title  and  does  not  consider  prior  use. 
Thus,  glider  kits  that  have  a  new  vehicle 
identification  number  (VIN)  and  new 
title  are  considered  to  be*  “new  motor 
vehicles"  even  if  they  incorporate 
previously  used  components.  Note  that 
under  the  Clean  Air  Act.  EPA  would  not 
consider  the  fact  that  a  vehicle  retained 
the  VIN  of  the  donor  vehicle  from  which 
the  engine  was  obtained  determinative 
of  whether  or  not  the  vehicle  is  new. 

The  CAA  also  defines  “manufacturer" 
to  include  any  person  who  assembles 
new  motor  vehicles.  EPA  is  proposing  to 
revise  its  regulatory  definitions  of  these 
terms  in  40  CFR  1036,801  and  1037.801 
to  more  clearly  reflect  these  aspects  of 
the  CAA  definitions— that  glider  kits  are 
"new  motor  vehicles”,  previously  used 
engines  (whether  rebuilt  or  not) 
installed  into  glider  kits  are  “new  motor 
vehicle  engines”,  and  any  person  who 
completes  assembly  of  a  glider  is  a 
“niaiitifactiirer”,  EPA  also  notes  that, 
under  the  existing  40  CFR  1037.620, 
glider  kit  assemblers  would,  generally  be 
considered  to  be  secondary  vehicle 
manufacturers.  That  section,  which  EPA 
is  proposing  to  redesignate  as  40  CFR 
1037,622,  allows  secondary  vehicle 
manufacturers  that  have  a  valid 
certificate  or  exemption  to  receive 
incomplete  vehicles  fstich  as  glider  kits) 
from  OEMs, 

To  further  clarify  that  EPA  considers 
both  glider  kite  and  completed  glider 
vehicles  to  be  motor  ve-Mclos,  EPA  is 
proposing  to  add  a  clarification  to  our 
definition  of  “motor  vehicle'1  in  40  CFR 
85,1703  regarding  vehicles  such  as 
gliders  that  dearly  are  intended  for  use 
or  highways,  consistent  with  the  CAA 
definition  of  “motor  vehicle"  in  CAA 
section  216  (2).  The  regulatory 
definition  presently  contains  a 
provision  stating  that  vehicles  lacking 
certain  safety  features  required  by  state 
or  federal  law  are  not  “motor  vehicles". 
This  caveat  needs  a  proper  context:  is 
the  safety  feature  one  that  would 
prevent  operation  on.  highways.  If  not. 
absence  of  that  feature  does  not  result  in 
the  vehicle  being  other  than  a  motor 
vehicle.  The  proposed  amendment 
would  consequently  make  clear  that 
vehicles  that  are  dearly  intended  for 
operation  on  highways  are  .motor 
vehicles,  even  if  they  do  not  have  every 
safety  feature.  (EPA  is  also  considering 
whether  to  simple  eliminate  the  clause 
"or  safety  features  required  by  state  and/ 
or  federal  law”  from  the  regulatory 
definition.)  This  clarifying  provision 
would  take  effect  upon  promulgation. 


NPRM  Authority  Discussion  -  Gliders  Only 


EPA-1 9-01 26-A-001 91 5 


ED  001620  00003107-00002 


EPA-HQ-201 8-002121  Production  Set  #2 


40530 


Federal. 


/¥©.!,  80,  No.  133  /  Monday*  July  13,  2m  5 /Proposed  Males 


We  note  that  NHTSA  and  EPA  have 
separate  definitions  for  motor  vehicles 
under  their  separate  statutory 
authorities.  As  such.  EPA 's 
determination  of  bow  its  statute  anti 
regulations  apply  to  glider  kits  and 
glider  vehicles  has  no  bearing  on  how 
NHTSA  may  apply  its  safety  authority 
with  regard  to  them,  See  Section  XIV.  IT 
f!>}  for  additional  discussion,  of 
NirrSAs  consideration  of  glider 
vehicles. 

(8)  Relation  to  NHTSA  Fuel  Efficiency 
Program  and  Safely  Regulations 

NHTSA  does  not  consider  glider  kits 
to  be  motor  vehicles,  but  if  does 
consider  assembled  glider  vehicles  to  be 
motor  vehicles.  As  stated  above,  NHTSA 
is  considering  including  glider  vehicles 
under  its  Phase  2  standards,  NHTSA 
seeks  comments  from  glider 
manufacturers  on  this  consideration. 

We  believe  that  the  agencies 
potentially  having  different  policies  for 
glider  kits  and  glider  vehides  under  the 
Phase  2  program  would  not:  result  in 
problematic  dishai iiiony  between  the 
NHTSA  and  EPA  programs,  because  of 
the  small,  number  of  vehides  that  would 
be  involved.  EPA  believes  that  its 
proposed  changes  would  .result  in  the 
glider  market  returning  to  the  pre-2007 
levels.  In  which  fewer  than  1 ,000  glitter 
vehicles  would  be  produced  in  oiost 
years.  Given  that  a  large  fraction  of  these 
vehicles  would  be.  exempted  from  EPA 
regulations  because  they  would  be 
produced  by  qualifying  small 
businesses,  they  would  thus,  in  practice, 
be  treated  the  saute  under  EPA  and 
NHTSA  regulations,  Only  non-exempt 
glider  vehicles  would  he  subject  to 
different  requirements  under  the 
NHTSA  and  EPA  regulations,  However, 
we  believe  that  this  is  unlikely  to 
exceed  a  few  hundred  vehicles  in  any 
year,  which  would  be  few  enough  not  to 
result,  in  any  meaningful  disharmony 
between  the  two  agencies. 

With  regard  to  NHTSA's  safety 
authority  over  gliders,  the  agency  notes 
that  it  has  become  increasingly  aware  of 
potential  noncomplias&es  with  its 
regulations  applicable  to  gliders. 

NHTSA  has  learned  of  manufacturers 
who  are  creating  glider  vehicles  that  are 
new  vehicles  under  49  CFR  571.7(e). 
however,  the  manufacturers  are  not 
certifying  them  and  obtaining  a  new 
VI N  as  required.  NHTSA  plans  to 
pursue  enforcement  actions  as 
applicable  against  noncompiiant 
manufacturers.  In  addition  to 
enforcement  actions,  NHTSA  may 
consider  amending  49  CFR  571.7(e)  and 
related  regulations  as  necessary.  NHTSA 
believes  manufacturers  may  not  be 


using  lliis  regulation  as  originally 
inf  ended. 

Cl  Applying  the  General  Compliance 
Provisions  of  40  CFR  Part  1068  to  Light- 
Duty  Vehicles,  Light-Duty  Trucks, 
Chassis-Certified  Class  21-3  and  3  Heavy- 
Duty  Vehides  and  Highway 
Motorcycles 

As  described  above.  EPA  is  proposing 
to  apply  all  the  general  compliance 
provisions  of  40  CFR  part  1068  to 
heavy-duty  engines  and  vehicles.  EPA 
proposes  !o  also  apply  the  recall, 
provisions  and  the  hearing  procedures 
from  40  CFR  part  1068  for  highway 
motorcycles  and  for  all  vehicles  subject 
to  standards  under  40  CFR  part  88, 
subpart  S.  See  the  preceding  section  for 
a  description  of  how  the  provisions 
from  40  CFR  part  1CI86  compare  to  those 
in  40  CFR  part  85  and  part  80. 

EPA  also  requests  comment  on. 
applying  the  rest  of  the  provisions  from 
40  CFR  flirt  1008  to  highway 
motorcycles  and  to  all  vehicles  subject 
to  standards  tinder  40  CFR  part.  88, 
subpart  S.  EPA  particularly  requests 
comment  on  applying  the  defect- 
reporting  provisions  in  40  CFR  1068.501 
to  these  vehicles.  The  general  approach 
is  to  replace  a  fixed  threshold  of  25 
defects  as  the  basts  for  defect  reporting 
with  a  scaled  approach  that  would 
require  defect  reporting  only  after  the 
manufacturer  finds  some  larger  number 
of  actual  emission-related  defects.  The 
regulation  calls  for  manufacturers  to 
monitor  possible  emission-related 
defects  as  evidenced  by  warranty 
claims,  in-use  testing,  and  other 
indicators,  and  to  start,  investigating  for 
actual  defects  once  possible  defects 
exceed  an  established  'threshold,,  The 
existing  regulation  in.  40  CFR  1068.501 
generally  calls  for  investigating  once 
possible  defects  exceed  5  to  10  percent 
of  production,  with  a  requirement  to 
report  defects  if  confirmed  defects 
exceed  a  .rale  of  1.  to  2  percent  of 
production.  The  percentage  thresholds 
that  apply  for  a  given  engine/vehicle 
model  decrease  with  increasing 
productioo  volumes.  This  approach  is 
similar  to  defect-reporting  requirements 
that  already  apply  in  California. 
Manufacturers  may  be  interested  in 
complying  with  a  single  set.  of  defect- 
reporting  provisions  nationwide;  EPA 
therefore  also  requests  comment  on 
simply  requiring  manufacturers  to 
follow  the  California  defect-reporting 
scheme  for  their  EPA-certified  vehicles. 

Note  that  EPA  is  proposing  to  amend 
40  CFR  85,1 701  to  specify  that  the 
exemption  provisions  apply  to  heavy- 
duty  engines  subject  to  regulation  under 
40  CFR  pail  86.,  subpart  A,  This  is 
itifended  to  limit  the  scope  of  this 


provision  so  that  it  does  not  apply  for 
Class  2b  and  3  heavy-duty  vehides 
subject  to  standards  under  40  CFR  part. 
86.  subpart  S.  This  change  corrects  and 
inadvertently  broad  reference  to  heavy- 
duty  vehicles  in  40  CFR.  85,1701, 

IX  Amendments  to  (.General  C&mplkmce 
Provisions  in  40  CFE  Pari.  1068 

The  general  compliance  provisions  in 
40  CFR  pari  1068  apply  broadly  too 
many  different  types  of  engines  and 
equipment.  This  section  describes  how 
EPA  is  proposing  to  amend  these 
procedures  to  make  various  corrections 
and  adjustments. 

(!)  Hearing  Procedures 

EPA  is  proposing  to  update  and 
consolidate  its  regulations  related  to 
formal  and  informal  hearings  in  40  CFR 
part  1068.  subpart  G,  This  will  allow  us 
to  rely  on  a  single  set  of  regulations  for 
all  the  different  categories  of  vehicles, 
engines,  and  equipment  that  are  subject 
to  emission  standards,  EPA  also  made 
an  effort  to  write  these  regulations  for 
improved  readability. 

The  hearing  procedures  specified  in 
40  CFR  part  1068  apply  to  the  various 
categories  of  nonroad  engines  and 
equipment  (along  with  the  oilier 
provisions  of  part  1.068).  EPA  is 
proposing  in  these  ml.es  to  apply  these 
hearing  procedures  also  to  heavy-duty 
highway  engines,  light-duty  motor 
vehicles,  and  highway  motorcycles,  EPA 
believes  there  is  no  reason  to  treat  any 
of  these  sectors  differently  regarding  ' 
hearing  procedures. 

EPA  is  proposing  an  introductory 
section  that  provides  an  overview  of 
requesting  a  hearing  for  all  cases  where 
a  person  or  a.  company  objects  to  an 
adverse  decision  by  the  agency.  In 
certain  circumstances,  as  spelled  out  in 
the  regulations,  a  person  or  a  company 
can  request  a  hearing  before  a  Presiding 
Officer,  Statutory  provisions  require 
formal  hearing  procedures  for 
administrative  enforcement  actions 
seeking  civil  penalties.  The  Clean  Air 
Act  does  not  require  a  formal  hearing  for 
other  agency  decisions;  EPA  is  therefore 
proposing  to  specify  that  informal, 
hearing  procedures  apply  for  all  such 
decisions. 

The  introductory  section  also  adds 
detailed  provisions  describing  the 
requirements  for  submitting  information, 
to  the  agency  in  a  timely  manner.  These 
provisions  accommodate  c errant 
practices  for  electronic  submission., 
distinguish  between  postal  and  courier 
delivery  and  provide  separate 
requirements  for  shipments  made  from 
inside  and  outside  the  United  Slates. 

The  specified  deadlines  are  generally 
based  on  the  traditional  approach  of  a. 
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stringent  stmda.rc.ts  were  feasible 
because  many  cost  effective 
technologies  exist  for  future  vehicle 
designs.  While  the  agencies  agree  that 
many  cost,  effective  technologies  exist, 
and  indeed  we  reflect  the  potential  for 
many  of  those  technologies  to  be 
applied  in  our  analysis  for  today’s  final 
rule,  commenters  who  focused  on  the 
cost-effectiveness  of  technologies  did 
not  consistently  recognize  certain  real- 
world  coiistrai.il Is  on  technology 
implementation.  Manufacturers  and 
suppliers  have  limited  research  and 
development  capacities.,  and  although 
they  have  some  ability  to  expand  (by 
adding  staffer  building  new  facilities), 
the  process  of  developing  and  applying 
new  technologies  is  inherently 
constrained  by  time.  Adequate  lead  time 
is  also  necessary  to  complete!'  durability, 
reliability,  and  safety  testing  and  ramp 
up  production  to  levels  that  might  be 
necessary  to  meet  future  standards.  If 
file  agencies  fail  to  account,  for  lead  time 
needs  in  determining  the  stringency  oi 
the  standards,  we  could  create 
mi  intended  consequences,  such  as 
technologies  that  are  applied  before  they 
are  ready  and  lead  to  maintenance  and 
repair  problems.  In  addition  to  cost- 
effectiveness,  then,  lead  time  constraints 
can  also  be?  highly  relevant  to  feasibility 
of  more  stringent  standards. 

If..  EPA  and  NHTSA.  Statuion ' 
Authorities 

This  section  briefly  summarizes  the 
respective  statutory  authority  for  EPA 
and  NHTSA  to  promulgate  the  Pfiajse  1 
3D d  Phase  2  programs.  For  additional 
details  of  the  agencies’  authority,  see 
Section  XV  of  this  document  as  well  as 
the  Phase  1  rule.80 

(1)  EPA  Authority 

Statutory  authority  for  the  emission 
standards  in  this  rule  is  found  in  CAA 
section  202fa|( "I|  and  (2)  (which  requires 
EPA  to  establish  standards  for  emissions 
of  pollutants  from  new  motor  vehicles 
and  engines  which  emissions  cause  or 


“re  m  r>7i  r  Mws'me  so  2011 


,  No.  206 /Tuesday.  October  25,  2016  /Rules  and  Regulations 


contribute  to  air  pollution  which  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare),  and  in  CAA 
sections  202(a)(3).  202(d),  203-209.  216. 
and  301  (42  U.S.C.  7521.  fa){l)  arid  |2i 
7521(d).  7522-7543.  7550,  and  7601). 

Title  II  of  the  CAA  provides  for 
comprehensive  regulation  of  mobile 
sources,  aiitliorixitig  EPA  to  regulate 
emissions  of  air  pollutants  from  all 
mobile  source  categories.  When  acting 
under  Title  II  of  the  CAA,  EPA 
considers  such  issues  as  technology 
effectiveness,  its  cost,  (both  per  vehicle, 
per  manufacturer.  and  per  consumer), 
the  lead  lime  necessary  to  implement 
the  technology,  and  based  on  this  the 
feasibility  and  practicability  of  potential 
standards:  the  impacts  of  potential 
standards  on  emissions  reductions  of 
both  GBGs  and  non-GHG  emissions:  the 
impacts  of  standards  os  oil  conservation 
and  energy  security:  the  impacts  of 
standards  on  fuel  savings  by  customers: 
the  impacts  of  standards  on  the  truck 
industry:  other  energy  impacts:  as  well 
as  other  relevant  factors  such  as  impacts 
on  safety. 

This  action  implements  a  specific: 
provision  from  Title  It  section  202(a). 
Section  202(a)(1)  of  Hie  CAA  states  that 
“the  Administrator  shall  by  regulation 
prescribe  (and  from  time  to  time  revise) 

.  .  .  standards  applicable  to  the 
emission  of  any  air  pollutant  from  any 
class  or  classes  of  new  motor  vehicles 
.  .  ...  which  in  his  judgment  cause,  or 
contribute  to,  air  pollution  which  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare,"  With  EPA  5 
December  2.009  final  findings  that 
certain  greenhouse  gases  may 
reasonably  be  anticipated  fo  endanger 
public  health  and  welfare  and  that 
emissions  of  GHGs  from  section  202(a) 
sources  cause  or  contribute  to  that 
endangerment,  section  202(a)  requires 
EPA  to  issue  standards  applicable  to 
emissions  of  those  pollutants  from  new 
motor  vehicles.  See  Coalition  for 
Responsible  Regulatkm  v,  EPA.  684  F. 

3d  at  116—125,.  126-27  cert,  granted  by. 
in  part  Util  Air  Regulator  Group  v. 
EPA,  134  S,  Ci,  418  (2013),  affirmed  in 


part  and  reversed  in  part  on  unrelated 
grounds  bv  Util.  Air  Regulatory  Group  v. 
EPA ,  134  S,  CL  2427  (2014)  (upholding 
EPA  Is  endangerment  and  cause  an.c! 
contribute  findings,  and  further 
affirming  EPA\s  conclusion  that,  it  is 
legally  compelled  to  issue  standards 
under  section  202fa)  to  address 
emission  of  the  pollutant  which 
endangers  after  making  the 
endangerment  and  cause  or  1:011  tribute 
findings):  see  also  id.  at.  127-29 
(upholding  EPA's  light-duty  GBC 
emission  standards  for  MYs  2012-2.016 
in  their  enii.ret.yp 

Other  aspects  of  EPA's  legal  authority, 
including  its  authority  under  section 
202(a)..  its  testing  authority  under 
sec: Ison  203  of  the  Act,  and  its 
enforcement  authorities  under  sections 
205  and  207  of  the  Act  are  discussed 
fully  in  the  Phase  I  rule,  and  need  not 
be  repeated  here.  See  76  FR  571.29- 
571 30. 

In  this  final  rule,  EPA  is  establishing 
first-time  CCA  emission  standards  for 
trailers  hauled  by  tractors.  80  FR  40170, 
Certain,  commenters,  notably  the  Truck 
Trailer  Manufacturers  Association 
fITMA),  maintained  that  EPA.  lacks 
authority  to  adopt  requirements  for 
trailer  manufacturers,  and  that  emission 
standards  for  trailers  could  he 
implemented,  if  at  all.  by  requirements 
applicable  to  the  entity  assembling  a 
tractor-trailer  combination.  The 
argument  Is  that  trailers  fay  themselves 
are  not  “motor  vehicles”  as  defined  in 
section  21612)  of  the  Act  that  trailer 
manufacturers  therefore  do  not 
manufacture  motor  vehicles,  and  that, 
standards  for  trailers  can  he  imposed,  if 
at  all.  only  on  The  party  that  joined  the 
trailer  to  the  tractor."  Comments  of 
TIMA,  jii  4:  Comments  of  TTMA 
(March  31, 201.6)  p.  2„ 

EPA  also  proposed  a  number  of 
changes  and  clarifications  for  rules 
respecting  glider  kits  and  glider 
vehicles,  80  FR  40527-40530.  As  shown 
'in  figure- 11.  a  glider  kit  is  a  tractor 
chassis  with  frame,  front  axle,  interior 
and  exterior  cab,  and  brakes. 
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Figure  M  Typical  Incomplete  Glider  Kit  Configuration 


It  is  intended  for  self-propelled 
highway  use,  and  becomes  a  glider 
vehicle  when  an  engine,,  transmission, 
and  rear  axle  are  added.  Engines  are 
often  salvaged  from  earlier  model  year 
vehicles,  re  inaiiii  fact  tired  and  installed 
in  the  glider  kit.  The  final  manufacturer 
of  the  glider  vehicle,  i.e.  the  entity  that 
installs  an  engine,  is  typically  a 
different  manufacturer  than  file  original 
manufacturer  of  the  glider  Lit  The  final 
rule  contains  emission  standards  for 
glider  vehicles,  hut  does  not  contain 
separate  standards  for  glider  kits.*5* 

Many  commenters  to  both  the 
proposed  rule  and  the  NOD  A  supported 
EF/Vs  Interpretation.  However,  a 
ii.tiiii.ber  of  commentary  including 
Daimler,  argued,  that  glider  kits  are  not 
motor  vehicles  and  so  EPA  lacks  the 
authority  to  impose  any  rules  respecting 
their  sale  or  configuration.  Comments  of 
Daimler,,  pp.  122-23:  Comments  of 
Daimler  Trucks  (April  1,  2016}  pp.  2-3, 
We  respond  to  these  comments  below, 
with  a  more  detailed  response  appearing 
in  RTC  Section.  1.3.1  and  14.2, 

Under  the  Act,  “motor  vehicle”  is 
defined  as  “any  seif-propelled  vehicle 
designed  for  transporting  persons  or 
property  on.  a  street  or  highway  A  CA.A 


Aj>  di<M;n!s*gN|  im  siK.hum  33  and  33  to  km* . 
however,  manufacturers  of  glitfer  kits  can.  and 
h-pitodfv  are,.  trn%|K)nstbk?  for  obtain  eng  a  ttirhfk  at# 
of  conformity  toforo  shipping  a  glider  kit  This,  is 
hoeaii.se  iliev  mamm iktti u.:ms  -of  motor  vchielus,. 

in  this  case,  on  incomplete  vehicle. 


section  210(2).  At  proposal,  EPA 
maintained  that  tractor-trailers  are 
motor  vehicles  arid  that  EPA  therefore 
has  the  authority  to  promulgate 
emission  standards  for  complete  and 
incomplete  vehicles— both  the  tractor 
and  the  trailer.  80  FR  40170.  The  same 

Ssition  holds  for  glider  kits  and 

vehicles.  Id,  at  SO  FR  40528,  The 
argument  that  a  trailer,  or  a  glider  kit. 
standing  alone,  is  not  self-propelled, 
and  therefore  is  not  a  motor  vehicle, 
misses  the  key  issues  of  authority  under 
the  Clean  Air  Act  to  promulgate 
emission  standards  for  motor  vehicles 
produced  in  discrete  segments,  and  the 
further  issue  of  the  entities— namely 
‘ ‘ man uf actiif srs * ' — to  which  standards 
and  certification,  requirements  apply. 
Simply  put,  EPA  is  authorized  to  set 
emission  standards  for  complete  and 
incomplete  motor  vehicles, 
manufacturers  of  complete  and 
incomplete  motor  vehicles  cam  be 
required  to  certify  to  those  emission 
standards,  and  there  can  he  multiple 
manufacturers  of  a  motor  vehicle,  each 
of  which  can  be  required  to  certify. 

(a)  Standards  for  Complete  Vehicles— 
Tractor-Trailers  and  Glider  Vehicles 
Section  202(a)(1)  authorizes  EPA  to 
set  standards  “applicable  to  the 
emission  of  any  air  pollutant  from  any 
.  .  .  new  motor  vehicles 7’  There  is  no 
question  that  EPA  is  authorized  to 
establish  emission  standards  under  tills 


provision  for  complete  new  motor 
vehicles,  and  thus  can  promulgate- 
emission  standards  for  air  pollutants 
emitted  by  tractor-trailers  arid  by  glider 
vehicles. 

Daimler  maintained  in  its  comments 
that  although  a  gilder  vehicle  is  a  motor 
vehicle,  it  is  not  a  "new”  motor  vehicle 
because  “glider  vehicles,  when 
constructed  retain  the  identity  of  the 
donor  vehicle,  such  that  the  title  has 
already  been  exchanged  making  the 
vehicles  riot,  'new'  under  the  CAA.” 
Daimler  Comments  p,  1 21 see  also  the 
similar  argument  in  Daimler  Truck 
Comments  (April  1.  2016),  p,  4.  Daimler 
maintains  that  because  title  to  the 
powertrain  from  the  donor  vehicle  has 
already  been  timsferred,  the  glider 
vehicle  to  which  the  powertrain  it 
added  cannot  be  “new.”  Comments  of 
April  1 ,  2016  p.  4.  Daimler  also  notes 
that  NHJSA  considers  a  truck  to  be 
“newly  manufactured’'  and  subject  to 
Federal  Motor  Vehicle  Safety  Standards 
when  a  new  cab  is  used  in  its  assembly, 
“unless  the  engine,  transmission,  and 
drive  &xle(s)  {as  a  minimum)  of  the 
assembled  vehicle  are  not  new.  arid  at. 
least  two  of  these  components  were 
taken  from  the  same  vehicle/’  49  CFR 
571.7(e).  Daimler  urges  EPA  to  adopt  a 
parallel  provision,  here. 

First  this  argument  appears  to  be 
untimely,  in  Phase  1,  EPA  already 
indicated  that  glider  vehicles  are  new 
motor  vehicles,  at  least  implicitly,  fay 
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adopting  an  interim  exemption  for 
them.  See  76  PR  57407  -{adopting  40 
CFR II) 3 7 7150(f)  indicating  that  the 
general  prohibition  against  introducing 
a  vehicle  not  subject  to  current  model 
year  standards  dees  not  apply  to  MY 
2013  or  earlier  engines).  Assuming  the 
argument  that  glider  vehicles  are  not 
new  can  be  raised  in  this  rulemaking, 
EPA  notes  that  the  Clean  Air  Act  defines 
"new  motor  vehicle1'  as  "A  motor 
vehicle  the  equitable  or  legal  title  to 
which  has  Oliver  been  transferred  to  an 
ultimate  purchaser"  (section  216(3)1. 
Glider  vehicles  are  typically  marketed 
and  sold  as  "brand  new"  trucks.  Indeed, 
one  prominent  assembler  of  glider  kits 
and  glider  vehicles  advertises  that 
“Fitzgerald  Glider  Kits  offers  customers 
the  option  to  purchase  a  brand  neiv 
2016  tractor,  in  any  configuration 
offered  by  the  manufacturer  .  .  . 
Fitzgerald  Glider  Kits  has  mastered  the 
process  of  faking  the  ‘Glider  Kit'  and 
installing  the  components  to  work 
seamlessly  with  the  new  trucks  m  The 
purchaser  of  a  “new  truck”  necessarily 
takes  initial  title  to  that  truck,*0  Daimler 
would  have  it  that  this  'new  truck' 
terminology  is  a  mere  marketing  plow 
but  it  obviously  reflects  reality.  As 
shown  in  Figure  1.71  above,  the  glider  kit. 
constitutes  the  major  parts  of  the 
vehicle,,  lacking  only  the  engine, 
transmission,  arid  rear  axle.  The  EPA 
sees  nothing  in  the  Act  that,  compels  the 
result  that  adding  a  used  component  to 
an  otherwise  new  motor  vehicle 
necessarily  vitiates  classification  of  the 
motor  vehicle  as  "new.”  See  80  FR 
40528,  Rather  reasonable  judgments 
must  be  made,  and  in  this  case,  the 
agency  believes  it  reasonable  that  the 
tail  need  not  wag  the  dog:  Adding  the 
engine  and  transmission  to  the 
otherwise-complete  vehicle  does  not 
prevent  the  glider  vehicle?  from  being 
“new” — as  marketed.  The  fact  that  this 
approach  is  reasonable,  If  not  mandated, 
is  confirmed  by  the  language?  of  the 
Act’s  definition  of  “new  motor  vehicle 
engine.”  which  includes  any  “engine  in 
a  new  motor  vehicle”  without  regard  to 
whether  -or  not  the  engine  was 
previously  used.  EPA  has  also 
previously  addressed  the  issue  of  used 
components  in  new  engines  and 
vehicles  explicitly  in  regulations  in  the 
context  of  locomotives  and  locomotive 
erigin.es  in  40  CFR  part  1033.  There  we 
defined  remanufactured  locomotives 
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and  locomotive  engines  Is  be  "new” 
locomotives  and  locomotive  engines. 

See  63  FR  18980;  see  a  I  sc.)  Summary  and 
Analysis  of  Comments  on  Notice  of 
Proposed  Rulemaking  for  Emission 
Standards  for  Locomotives  and 
Locomotive  Engines  ( EPA-420-R-97- 
101  (December  1.997)}  at  pp.  10-14.  This 
is  a  further  reason  that  the  model  year 
of  the  engine  is  not  determinative  of 
whether  a  glider  vehicle  is  “new.”  As  to 
the  suggestion  to  adopt  a  provision 
parallel  to  the  NHT5A  definition,  EPA 
notes  that  the  NHTSA  definition  was 
developed  for  different  purposes  using 
statutory  authority  which  differs  from 
the  Clean  Air  Act  in  language  and 
intent:.  There  consequently  is  no  basis 
for  requiring  EPA  to  adopt  such  a 
definition,  and  doing  so  would  impede 
meaningful  control  of  both  GHG 
emissions  and  criteria  pollutant 
emissions  from  glider  vehicles. 

(bf  Standards  for  Incomplete  Vehicles 
Section  202(a)(1)  not  only  authorizes 
EPA  to  set  standards  “applicable  to  the 
emission  of  any  air  pollutant  from  any 
.  .  .  new  motor  vehicles,"  but  states 
further  that  these  standards  are 
applicable  “whether  such  vehicles  .  ,  . 
are  designed  as  complete  systems  or 
incorporate  devices  to  prevent  or 
control  such  pollution.’’  The  Act  in  fact 
thus  not  only  contemplates,  but  in  some 
instances,  directly  commands  that  EPA 
establish  standards  for  incomplete 
vehicles  and  vehicle  components-  See 
CAA  section  202(a)(6)  (standards  for 
onboard  vapor  recovery  systems  on 
“new  light-duty  vehicles/'  and 
requiring  installation  of  such  systems): 
section  202(a)(5)(A)  (standards  to 
control  emissions  from  refueling  motor 
vehicles,  and  requiring  consideration  of, 
and  possible  design  standards  for. 
fueling  system  components):  202fk) 
(standards  to  control  evaporative 
emissions  from  gasoline-fueled  motor 
vehicles).  Both  TTMA  and  Daimler 
argued,  in  effect,  that  these  provisions 
are-  the  exceptions  that  prove  the  rule 
and  that  without  this  type  of 
enumerated  exception,  o-is.lv  entire, 
complete  vehicles  can  be  considered  to 
be  “motor  vehicles.’'  This  argument  is 
not  persuasive.  Congress  did  not. 
indicate  that  these  incomplete  vehicle 
provisions  were  exception??  to  the 
definition  of  motor  vehicle,  fust  the 
opposite.  Without  amending  the  new 
motor  vehicle  definition,  or  otherwise 
indicating  that  these  provisions  were 
not  already  encompassed  within  Title  II 
authority  over  “new  motor  vehicles”. 
Congress  required  EPA  to  set  standards 
for  evaporative  emissions  from  a  portion 
of  a  motor  vehicle.  Congress  thus 
indicated  in  lhe.se  provisions:  (1)  That 


standards  should  apply  to  " vehicles ” 
whether  or  Dot  the  “vehicles”  were 
designed  as  complete  systems;  (2)  that 
some  standards  should  explicitly  apply 
only  to  certain  components  of  a  vehicle 
that  are  plainly  not  self-propelled. 
Congress  thus,  necessarily  was  of  the 
view  that,  incomplete  vehicles  can  be 
motor  vehicles. 

Emission  standards  EPA  sets  pursuant 
to  this  authority  thus  can  be.  and  often 
are  focused  on  emissions  from  the  new 
motor  vehicle,  and  from  portions, 
systems,  parts,,  or  components  of  the 
vehicle.  Standards  thus  apply  not  just  to 
exhaust  emissions,  but  to  emissions 
from  non-exhaust:  portions  of  a  vehicle, 
or  from  specific  vehicle  components  or 
pails.,  See  the  various  evaporative 
emission  standards  for  light  duty 
vehicles  in  40  CFR  part  66.  sttbpari  B 
( 40  CFR  86.146-96  and  86,150-98 
(refueling  spitback  and  .refueling  test 
procedures);  40  CFR  1060.101-103  and 
73  FR  59114-59115  (various  evaporative 
emission  standards  for  small  spark 
ignition  equipment);  40  CFR  86.1833- 
17(a)(2}(m)  (canister  bleed  evaporative 
emission  test  procedure,  where  testing 
is  solely  of  fuel  tank  and  evaporative 
canister);  see  also  79  FR  23507  (April 
28,  2014)  (incomplete  heavy  duty 
gasoline  vehicles  could  be  subject  to. 
and  required  to  certify  compliance  with, 
evaporative  emission  standards)).  These 
standards  are  implemented  by  testing 
the  particular  vehicle  component,  not 
by  whole  vehicle  testing, 
notwithstanding  that  the  component 
may  not  be  self-propelled  until  it  is 
installed  in.  the  vehicle  or  fin  the  case 
of  non-road  equipment).  propelled  by  an 
engine.*4 

EPA  thus  can  set.  standards  for  all  or 
just  a  portion  of  the  motor  vehicle 
notwithstanding  that  an  incomplete 
motor  vehicle  may  not  yet  be  self- 
propelled.  This  is  not  to  say  that  the  Act 
authorizes  emission  standards  for  any 
part  of  a  motor  vehicle,  however 
insignificant.  Under  the  Act  it  is 
reasonable  to  consider  both  the 
significance  of  the  components  in 
comparison  to  the  entire  vehicle  and  the 
significance  of  the  components  for 
achieving  emissions  reductions,  A 
vehicle  that  is  complete  except  for  an 
ignition  switch  can  be  subject  to 
standards  even  though  it  is  not  seif- 
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propelled,  likewise,  as  just  noted, 
vehicle  components  that  are  significant, 
for  controlling  evaporative  emissions 
can  be  subject  to  standards  even  though 
in  isolation  the  components  are  not.  self- 
propelled.  However,,  not  every 
iii.clividtK.il  component  of  a  complete 
vehicle  am  be  subjected  to  standards  as 
an  incomplete  vehicle.  To  reflect  these 
considerations.  EPA  is  adopting 
provisions  stating,  that  a  trailer  is  a 
vehicle  “when  it  has  a  frame  with  one 
or  more  axles  attached/*  and  a  glider  kit 
becomes  a  vehicle  when  “if  includes  a 
passenger  compartment  attached  to  a 
frame  with  one  or  more  axles/*  Section 
1037.801  definition  of  “vehicle/* 
paragraphs  (l}(ti)  and  {iii}:  see  also 
Section  XII  LB  below. 

TTMA  and  Daimler  each  maintained 
that  this  claim  of  authority  is  open- 
ended,  and  can  be  extended  to  the  least 
significant  vehicle  part.  .As  noted  above, 
EPA  acknowledges  that  lines  need  to  be 
drawn,  but  whether  looking  at  the 
relation  between  the  incomplete  vehicle 
and  the  complete  vehicle,  or  looking  at 
the  relation  between  the  incomplete 
vehicle  and  the  emissions  control 
requirements,  it.  is  evident  that  trailers 
and  glider  kits  should  properly  be 
treated  as  vehicles,  albeit  incomplete 
ones,8"  They  properly  fall  on.  the  vehicles 
side  of  the  line,  When  one  finishes 
assembling  a  whole  aggregation  of  parts 
to  make  a  finished  section  of  the  vehicle 
fog,  the  trailer}*  that  is  sufficient.  You 
have  an.  entire,  complete  section  made 
up  of  assembled  parts.  Everything 
needed  to  be  a  trailer  is  complete.  This 
is  not  an  engine  block,  a  wheel,  or  a 
headlight.  Similarly,  girder  kits 
comprise  the  .largely  assembled  tractor 
chassis  with  front  axles,  frame,  interior 
and  exterior  cab,  and  brakes.  This  is  not 
a  few  assembled  components;  rather,  if 
Is  an  assembled  track  with  a  few 
components  missing.  See  CAA  section. 
216(91  of  the  Act,  which  defines  “motor 
vehicle  or  engine  part,  manufacturer"  as 
“any  person  engaged  in  the 
manufacturing,  assembling  or  rebuilding 
of  any  device,  system,  part,  component 
or  element  of  design  which  Is  installed 
in  or  on.  motor  vehicles  or  motor  vehicle 
engines.”  Trailers  and  glider  kits  are  not 
“installed  in  or  on”  a  motor  vehicle.  A 
trailer  Is  half  of  the  tractor-trailer,  not 
some  component  installed  on  the 
tractor.  And  one  would  more  naturally 
refer  to  the  donor  cirivetrain  being 
installed  on  the  glider  kit  than  vice 
versa.  See  Figure  1,1  above. 

Furthermore,  as  discussed  below,  the 
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trailer  and  the  glider  kit  are  significant 
for  purposes  of  controlling  emissions 
from  the  completed  vehicle. 

Incomplete  vehicle  standards  must,  of 
course,  be  reasonably  designed  to 
control  emissions  caused,  by  that 
particular  vehicle  segment.  The 
standards  for  trailers  would  do  so  and 
account  for  the  tractor-trailer 
combination  by  using  a  reference  tractor 
in  the  trailer  test  procedure  {and. 
conversely,  by  use  of  a  reference  trailer 
in  the  tractor  test  procedure).  The  Phase 
2  rale  contains  no  emission  standards 
for  glider  kits  in  isolation,  but  the 
standards  for  glider  vehicles  necessarily 
reflect  the  conbihution  of  the  glider  kit 

(c)  Application  of  Emission  Standards  to 
Manufacturers 

In  some  ways,  the  critical  issue  Is  to 
whom  these  emission  standards  apply. 
As  explained  in  this  section,  the 
emission  standards  apply  to 
manufacturers  of  motor  vehicles,  and 
manufacturers  thus  are  required,  to  test 
and  to  certify  compliance  to  those 
standards.  Moreover,  the  Act 
contemplates  that  a  motor  vehicle  can 
have  multiple  niam.ifacfiire.rs.  With 
respect,  to  the  further  quest  son  of  which 
manufacturer  certifies  and  feats  in 
multiple  manufacturer  situations.  EPA. 
rales  have  long  contained  provisions 
establishing  responsibilities  where  a 
vehicle  lias  multiple  manufacturers.  We 
are  applying  those  principles  In  the 
Phase  2  rules.  The  overarching  principle 
is  that  the  entity  with  most  control  over 
file  particular  vehicle  segment  due  to 
producing  if  is  usually  the  most 
appropriate  entity  to  test  and  certify te 
EPA  is  implementing  the  trailer  and 
glider  vehicle  emission  standards  in 
accord  with  this  principle,  so  that  the 
entities  required  to  test  and  certify  are 
the  trailer  manufectorer  and,  for  glider 
kits  and  glider  vehicles,  either  the 
manufacturer  of  the  glider  kit  or  glider 
vehicle,  depending  on  which  Is  more 
appropriate  in  Individual 
circumstances. 
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Cl)  Definition  of  Manufacturer 

Emission  standards  are  i.rn  piemen  fed 
through  regulation  of  the  manufacturer 
of  the  new  motor  vehicle..  See.  e.g. 
section  206(a)(1)  (certification  testing  of 
motor  vehicle  submitted  by  At 
manufacturer")*  203(a)(1)  (manufacturer 
of  new  motor  vehicle  prohibited  from 
introducing  uncertified  motor  vehicles 
into  commerce);  207(a){  1 !  (manufacturer 
of  motor  vehicle  to  provide  warranty  to 
ultimate  purchaser  of  compliance  with 
applicable  emission  standards);  207(c) 
(recall  authority);  208(3)  {recordkeeping 
and  testing  can  be  required  of  every 
manufacturer  of  new  motor  vehicle). 

The  Act  further  distinguishes  between 
manufacturers  of  motor  vehicles  and 
manufacturers  of  motor  vehicle  parts. 
See.  e.g.  section  206(a)(2)  (voluntary 
emission  control  system  verification 
testing);  203(a)(3)(B)  (prohibition  on 
parts;  manufacturers  and  other  persons 
relating  to  defeat  devices); 

(parts  manufacturer  may  provide 
warranty  certification  regarding  use  of 
parts);  208(a)  {recordkeeping  and  testing 
requirements  for  manufacturers  of 
vehicle  and  engine  “parts  or 
components”). 

Thus,  the  question  here  is  whether  a 
frailer  manufacturer  or  glider  kit 
manufacturer  can  be  a  .manufacturer  of 
a  new  motor  vehicle  and  thereby 
become  subject  to  the  certification  and 
related  requirements  for  manufacturers, 
or  must  necessarily  be  classified  m  a 
manufacturer  of  a  motor  vehicle  part  or 
component.  EPA  may  reasonably 
classify  trailer  manufacturers  and  glider 
kit.  manufacturers  as  motor  vehicle 
manufacturers. 

Section  2TGf!)  defines  a 
” manufacturer”  as  “any  person  engaged 
In  the  manufacturing  or  assembling  of 
new  motor  vehicles,  new  motor  vehicle 
engines,  new  nonroad  vehicles  or  new 
nonroad  engines,  or  Importing  such 
vehicles  or  engines  for  resale,  or  who 
acts  for  and  Is  under  the  control  of  any 
such  person  In  connection  with  the 
distribution  of  new  motor  vehicles,  new 
motor  vehicle  engines,  new  nonroad 
vehicles  or  new  nonroad  engines,  but 
shall  not  Include  any  dealer  with 
respect,  to  new  motor  vehicles,  new 
motor  vehicle  engines,  new  nonroad 
vehicles  or  new  nonroad  engines 
received  by  him  in  commerce/’ 

It  appears  plain  that  this  definition 
was  not  Intended  to  restrict,  the 
definition  of  “mam  *  r  rarer  to  a  single 
person  per  vehicle.  The  use  of  the 
conjunctive,  specifying  that  a. 
manufacturer  is  "any  person  engaged  in 
the  manufacturing  or  assembling  of  new 
motor  vel.iid.es  .  .  .  or  who  acts  for  and. 
is  under  the  control  of  any  such  person 


FRM  Authority 


EPA-1 9-01 26-A-001 922 


ED  001620  00003107-00009 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Discussion 


73516  Federal  Register / Vol.  SI.  No,  206 /Tuesday.  October  25,  2016 /Rules  and  Regulations 


..  .  A  | emphasis  added)  indicates  that 
Congress  anticipated  that  motor  vehicles 
could  have  more  than  one  manufacturer, 
since  in  at  least,  some  cases  those  will 
plainly  tie  different  people*  The 
capacious  reference  to  "any  person 
engaged  in  the  manufacturing  of  motor 
vehicles”  likewise  allows  the  natural 
inference  that  it.  could  apply  to  multiple 
entities  engaged  in  manufacturing.87 

The  provision  also  applies  both  to 
entities  that  manufacture  and  entities 
that  assemble,  and  does  so  in  such  a 
way  as  to  encompass  multiple  parties: 
Manufacturers  “or”  (rather  than  'and"} 
assemblers  are  inci uded.  Nor  is  there 
any  obvious  reason  that  only  one  person 
can  be  engaged  in  vehicle  manufacture 
or  vehicle  assembling, 

Reading  the  Act  to  provide  for 
multiple  motor  vehicle  manufacturers 
reasonably  reflects  industry  realities, 
and  achieves  important  goals  of  the 
C.AA.  Since  title  II  requirements  are 
generally  imposed  on  “manufacturers” 
it  is  im  port  an  f  that,  the  appropriate 
parties  be  included  within  the 
definition  of  manufacturer— ‘any 
person  engaged  in  the  manufacturing  or 
assembling  of  new  motor  vehicles.” 
Indeed,  as  set  out  in  Chapter  1  of  the 
R1A,  most  heavy  duty  vehicles  are 
manufactured  or  assembled  by  multiple 
entities;  see  also  Comments  of  Daimler 
(October  1, 2015}  p.  t03Ttt  One  entity 
produces  a  chassis;  a  different  entity 
manufactures  the  engine;  specialized 
components  (ag.  garbage  compactors,, 
cement  mixers)  are  produced  by  still 
different  entities.  For  tractor- trailers, 
one  person  manufactures  the  tractor, 
another  the  trailer,  a  third  the  engine, 
and  another  typically  assembles  ilicf 
trailer  to  the  tractor.  Installation  of 
various  vehicle  components  occurs  at 
different  and  varied  points  and  bv 
different:  entities,  depending  on  ultimate 
desired  configurations.  See,  eg. 
Comments  of  Navistar  (October  1.  2015), 
pp.  12-13.  The  heavy  duty  sector  thus 
differs  markedly  from  the  light  duty 
sector  {and  from  manulacitiriEg  of  light 
duty  pickups  and  vans},  where  a  single 
company  designs  the  vehicle  and  engine 
(and  many  of  the  parts),  and  does  all 


s;;'  Sff  I /acini  Siiitm  v  tkmjmhs,  520  t  VS.  I . 
(ISO?)  ritoed  nuiural.lv  the  word  'my'  has.  an 
axpariSEVp  meaning.  toil  is.  "‘mm  or  mnm 
irratocriitorateh  of  whatever  kind'}:  .ton-  York  v 
EPA.  44.1  F.  Id  KV),  884-  ir  d‘£,<  u 
“"The  EPA  should  understand  that  vdhid© 
manufacturing.  is  4  muIfTitesv  process  to-Rsmifews 
o!  the  Un;hmiloji»us  on  the  vehicles}  ami  tn«t  *,mih 
of  marndbclurcr  has  the  imaetiw  to  proprcrlv 
omp  ■  '  manufacturing ,  .  .  ITIhu  EPA  should 
continue  the  longsttmdirw  industiv  pactomto 
allowing:  prim arv  manufactrwrs  to  pass  inr;empir4;e 
vehicles:  with  inramtdfeSc  vebtde  documents-  ie 
seoindarv  roarmfiK.tu.rera  who  complete  the 
installation." 


assembling  of  components  into  the 
finished  motor  vehicle, 

fill  Controls  on  Manufacturers  of 
Trailers 

It  is  reasonable  to  view  the  trailer 
manufacturer  as  “engaged  in”  (.section 
216(1))  the  manufacturing  or  assembling 
of  the  tractor-trailer.  The  trailer 
manufacturer  designs,  builds,  and 
assembles  a  complete  and  finished 
portion  of  the  tractor-trailer.  All 
components  of  the  trailer- — the  tires, 
axles,  fiat  ted.  outsider  cover, 
aerodynamics — are  within  Its  control 
and  are  part  of  its  assembling  process. 
The  trailer  manufacturer  sets  the  design 
specifications  that  affect  the  GHG 
emissions  attributable  to  pulling  the 
trailer.  It  commences  all  work  on  the 
trailer,  and  when  that  work  is  complete, 
nothing  more  is  to  be  done.  The  trailer 
is  a  finished  product.  With  respect  to 
the  trailer,  the  trailer  manufacturer  is 
analogous  to  the  manufacturer  of  the 
light  duty  vehicle,  specifying, 
controlling,  arid  assembling  ail  aspects 
of  the  product  front  inception  to 
completion.  GHG  emissions  attributable 
to  the  trailer  are  a  substantial  portion  of 
the  total  GHG  emissions  from  the 
tractor-trailer.- atJ  Moreover,  the  trailer- 
manufacturer  is  not  analogous  to  the 
manufacturer  of  a  vehicle  part  or 
component,  like  a  lire  manufacturer,  or 
to  the  manufacturer  of  a  side  skirl.  The 
trailer  is  a  significant  integral  part  of 
the  finished  motor  vehicle,  and  is 
essential  tor  the  tractor-trailer  to  carry 
out.  its  commercial  purpose.  See  80  PR 
40170,  Although  it  is  true  that  another 
person  may  ultimately  hitch  the  trailer 
to  a  tractor  (which  might  be  viewed  as 
completing  assembly  of  the  tractor- 
trailer).  as  noted  above.  EPA  does  not. 
believe  that  the  fact  that  one  person 
might  qualify  as  a  manufacturer,  clue  to 
‘’assembling''  the  motor  vehicle, 
precludes  another  person  from 
qualifying  as  a  manufacturer,  due  to 
“manufacturing**  the  motor  vehicle. 
Given  that  section  216(11  does  not 
restrict  motor  vehicle  manufacturers  to 
a  single  entity,  it  appears  to  be 
consistent  with  the  fads  and  the  Act  to 
consider  trailer  manufacturers  as 
persons  engaged,  in  the  manufacture  of 
a  motor  vehicle. 

This  interpretation  of  section  216(1)  is 
also  reasonable  in  light  of  the  various 
provisions  noted  above  relating  to 
implementation  of  the  emissions 
standards-— certification  under  section 
206,.  prohibitions  on  entry  into 


relative  contribution  of  trailer  controls 
depends  on  tho  types  of  f rafitors  and  fsmk-rs.  as  wdt 
m  the  tier  of  standards  appiuraWe;  however,  it  can 
ins  approximately  one-third  of  this  total  rod  action 
adbievabk  for  the  tractor-trailer. 


commerce  under  section  203,  warranty 
and  recall  under  section  207,  and 
recordkeeping/ report i .rig  under  section 
208.  Ail  of  these  provisions  are 
naturally  applied  to  the  entity 
responsible  for  manufacturing  the 
frailer,  which  manufacturer  is  likewise 
responsible  for  its  GHG  emissions. 

TTMA  maintains  that  if  a  trac tor- 
trailer  is  a  motor  vehicle,  then  only  the 
entity  connecting  the  trailer  to  the 
tractor  could  be  subject  to  regulation.1*0 
This  is  not  a  necessary  interpretation,  of 
section  216(1),  as  explained  above, 
TTMA  does  not  discuss  that  provision, 
but  notes  that  other  provisions  refer  to 
WT  iitaa.afecru.rer  for,  in  one  instance, 
“the"  manufacturer),  and  main  talas  that 
this  shows  that  only  a  single  entity  can 
be  a  manufacturer.  See  TTMA  Comment 
pp.  4-5.  effing  to  sections  2t!Sfa)f  1 ), 
206(b),.  207,  and  203(a).  This  reading  is 
not  compelled  bv  the  statutory  lex!., 

First,  the  term  “manufacturer’’  in  all  of 
these  provisions  necessarily  reflects  the 
underlying  definition  in  section  216(1). 
and  therefore  is  not  .limited  to  a  single 
entity,  as  just  discussed.  Second,  the 
interpretation  makes  no  practical  sense. 
An  end  assembler  of  a  tractor-trailer  is 
not  in  a.  position  to  certify  and  warrant 
performance  of  the  trailer,,  given  that  the 
end-assembler  has  no  control  over  how 
trailers  are  designed,  constructed,  or 
even,  which  trailers  are  attached  to  the 
tractor.  It  makes  little  sense  for  the 
entity  leas!  able  to  control  the  outcome- 
to  be  responsible  lor  that  outcome.  The 
EPA  doubts  that  Congress  compelled 
such  an  ungainly  implementation 
mechanism,  especially  given  that  it  is 
well  known  that  vehicle  manufacture 
responsibility  in  the  heavy  duty  vehicle 
sector  is  divided,  and  given  further  that 
title  II  includes  requirements  for  EPA  to 
promulgate  emission  standards  for 
portions  of  vehicles, 

(ill)  Controls  on  Manufacturers  of  Glider 
Kits 

Application  of  these  same  principles 
indicate  that  a  glider  kit.  manufacturer  Is 
a  manufacturer  of  a  motor  vehicle  and, 
as  an  entity  responsible  for  assuring  that 
glider  vehicles  meet,  the  Phase  2  vehicle 
emission  standards,  can  be  a  party  in 
the  certification  process  as  either  the 
certificate  holder  or  the  entity  which 
provides  essential  test  information  to 
the  glider  vehicle  manufacturer.  As 
noted  above,  glider  kits  include  the 
entire  tractor  chassis,  cab,  tires,  body, 
and  brakes.  Glider  kit  manufacturers 
thus  control  critical  elements  of  the 


iv.  the  essential  issue  here  is  not 
whether  EPA  can  tou«;  and  implement  emission 
standards  far  trsikrs.  but  a?  what  point  in  the 
implementation  process  those  standards  apply. 


EPA-1 9-01 26-A-001 923 


ED  001620  00003107-00010 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


FRM  Authority 
Discussion 


Federal  Register  /  VoL  81,  No,  206  /Tuesday,  October  25,  2016 /Rules  and  Regulations  73517 


ultimate  vehicle's  greenhouse  gas 
emissions,,  in  particular,  all 
aerodynamic:  features  and  ail  emissions 
related  to  steer  tire  type.  Glider  kit 
manufacturers  would  there  lore  be  the 
entity  generating  critical  GEM  inputs— 
at  the  least,  those  for  aerodynamics  and. 
tires.  Glider  kit  manufacturers  also  often 
know  the  final  configuration  of  the 
glider  vehicle.,  lie,  the  type  of  engine  and 
transmission  which  the  final  assembler 
will  add  to  the  glider  MiG3  This  is 
because  the  typical  glider  kit  contains 
all.  necessary  wiring,  and  it  is  necessary, 
in  turn,  for  the  glider  kit  manufacturer' 
to  know  the  end  configuration  in  order 
to  wire  the  kit.  properly.  Thus,  a 
manufacturer  of  a  glider  kit  can 
reasonably  be  viewed  as  a  manufacturer 
of  a  motor  vehicle  under  the  same  logic 
as  above:  There  can  be  multiple 
manufacturers  of  a  motor  vehicle:  the 
glider  kit  manufacturer  designs,,  builds, 
and  assembles  a  substantial,  complete 
and  finished  portion  of  the  motor 
vehicle;  and  that  portion  contributes 
substantially  to  the  €*HC  emissions  from 
the  ultimate  glider  vehicle.  A  glider  kil¬ 
ls  not. a  vehicle  part:  rather,  it  Is  an 
assembled  truck  with  a.  few  components 
missing. 

EPA  rales  have  long  provided 
provisions  establishing  responsibilities 
where  there  are  multiple  manufacturers 
of  motor  vehicles.  See  40  CFR  103/.620 
(responsibilities  for  multiple 
manufacturers),  40  CFR  1037,621 
(delegated  assembly),  and  40  CFR 
1037,622  f shipment  of  incomplete 
vehicles  to  secondary  vehicle 
manufacturers).  These  provisions,  in. 
essence,  allow  manufacturers  to 
determine  among  themselves  as  to 
which  should  be  the  certificate  holder, 
and  then  assign  respective 
responsibilities'  depending  on  that 
decision.  The  end  result  is  that 
incomplete  vehicles  cannot  be 
introduced  into  commerce  without  one 
of  the  manufacturers  being  the 
certificate  holder. 

Under  the  Phase  1  rules,  glider  kits 
are  considered  to  be  incomplete 
vehicles  which  may  be  introduced  into 
commerce  to  a  secondary  manufacturer 
for  final  assembly.  See  40  CFR 


m  P  ACC  AM  mdteated  m  its  comment?*  tost 
manufacturers  of  glider  kits  may  not  krnnv  all 
details  nf  final  assembly  Provisions  on  detegfttod 
assembly,  shipment  ni  iticompko,  vehid«§  ij:> 
swuiorv  manufacture  r»,  and  £},sM:rnb!y 
instruct**** fiat  secondary  v<shi;::!«  mars uf act ur  c;  rs 
allow  manufacturers  of  glider  kits  and  ghder 
vehicle;?  to  apportion  resf.Km.st b i  1  $ I. iex,  as 
appropriate,  including'  resymndltllilv  \is  -to  which 
mniih'  shell  be  the.  certificate  holder.  See  40  CFR 
1047,130.  1037.621,  and  1037.022.  Oar  point  here 
:t»  that  both  ••».{  these  ontitsos  a.m  manufacturers  of 
?ht>  Aider  motor  vohkJe  and  therefore  that  troth  are 
vvithm  She  Act  s  requirements  fto  ©arUfcttion  and 
ferfisy. 


1037.G22(b)(l)(i)  and  1037.801 
(definition  of  “vehicle”  and 
“incomplete  vehicle”)  of  the  Phase  1 
regulations  (76  PR  57421}.  Note  that  40 
CFR  11)37. 62 2(bK  1  )|l)  was  originally 
codified  as  40  CFR  1037.620{b)(l)fi). 

EPA  is  expanding  somewhat  on  these 
ms  ions,  but  in  essence,  as  tinder 
ase  1.  glider  kit  and  glider  vehicle 
manufacturers  could  operate  tinder 
delegated  assembly  provisions  whereby 
the  glider  kit  manufacturer  would  be  the 
certificate  holder.  See  40  CPU  1037.821 
of  the  final  regulations.  Glider  kit. 
manufacturers  would  also  continue  to 
be  able  to  ship  uncertified  kits  to 
secondary  manufacturers,  and  the 
secondary  manufacturer  must  assemble 
the  vehicle  into  certifiable  condition.  40 
CFR  1037.622A*' 

fcl|  Additional  Authorities  Supporting 
EPA’s  Actions 

Even  if.  against  our  view,  trailers  and 
glider  kits  are  not  considered  to  be 
“motor  vehicles.”  and  the  entities 
engaged  in  assembling  trailers  and 
glider  kits  me  not  considered  to  be 
manufacturers  of  motor  vehicles.  Ifie 
Clean  Air  Act  still  provides  authority  for 
the  testing  requirements  adopted  here. 
Section  208  (a)  of  the  Act  authorizes 
EPA  to  require  Mi  very  masrafacturer  of 
new  motor  vehicle  or  engine  parts  or 
components”  to  “perform  tests  where 
such  testing  is  not  otherwise  reasonably 
available.  ”  This  testing  can  be  required 
to  “provide  information  the 
Administrator  may  reasonably  require  to 
determine  whether  the  mantdneturer 
.  „  .  has  acted  or  is  acting  in  compliance 
with  this  parti'  which  includes  showing 
whether  or  not  die  parts  manufacturer  is 
engaged  in  conduct,  which  can  cause  a 
prohibited  act.  Testing  would  be 
required  to  show  that  the  trailer  will 
conform  to  the  vehicle  emission 
standards.  In  addition,  testing  for  trailer 
manufacturers  would  foe  necessary  here 
to  show  that  the  trailer  manufacturer  is 
not  causing  a  violation  of  the  combined 
tractor-trailer  CMC  emission  sla.nda.rci 
either  by  manufacturing  a  trailer  which 
fails  to  comply  with  the  trailer  emission 
standards,  or  by  furnishing  a  trailer  to 
the  entity  assembling  tractor-trailers 
inconsistent  with  tractor-trailer  certified 
condition.  Testing  for  glider  kit 
manufacturers  is  necessary  to  prevent  a 
glider  kit  manufactur'd-  fu.rnisli.ing  a 
glider  kit  inconsistent  with,  the  tractor "s 
certified  condition,  in.  this  regard,  we 
note  that  section  203  (a)(1)  of  the  Act 


W  Under  this  provision  m  thu  Phase:  2  regulations. 
th«  glider  kit  manufacturer  woatd  .still  have  sc, 'me 
responsibility  to  ensure  ?h«i  product*  they 
int  rod  ««:«>•  ininlhS.  commm.c  will  conform  with 
the  regulations  when  dfolWered  to  the:  ultimate; 
ftotdbmmm. 


not.  only  prohibits  certain  acts,  but  also 
prohibits  “the  causing”  of  those  acts. 
Furnishing  a  trailer  not  meeting  the 
trailer  standard  would  cause  a  violation 
of  that  standard,  and  the  trailer 
manufacturer  would  be  liable  under 
section  203  (a)( I )  for  causing  the 
prohibited  act  to  occur.  Similarly,  a 
glider  kit  supplied  in  a  condition 
inconsistent  with  the*  tractor  standard 
would  cause  the  rna n. u fact  lire r  of  the 
glider  vehicle  to  violate  the  GHC 
emission  standard,  so  the  glider  kit. 
manufacturer  would  be  similarly  liable 
under  section  203  (a)(1)  for  causing  that 
prohibited  act  to  occur. 

In  addition,  section  203  (aK3)(B) 
prohibits  use  of  ‘defeat  devices’ — which 
Include  “any  part  or  component 
intended  for  use  with,  or  as  part  of,  any 
motor  vehicle  .  .  „  where  a  principal 
effect  of  the  part  or  component  is  to*  K.  4 
defeat. .  „  .  any  *  ,  ,  element  of  design 
installed  „  .  .  in  a  motor  vehicle1’ 
otherwise  in  compliance  with  emission 
standards.  Manufacturing  or  installing  a 
trailer  no!  meeting  the  trailer  emission 
standard  could  thus  be  a  defeat  device 
causing  a  violation  of  the  emission 
standard.  Similarly,  a  glider  kit 
manufacturer  furnishing  a  glider  kit  in 
a  configuration  that  would,  not  meet  the 
tractor  standard  when  the  specified 
engine,  transmission,  and  axle  are 
Installed  would  likewise  cause  a 
violation  of  the  tractor  emission 
standard.  For  example,  providing  a 
tractor  with  a  coefficient  of  drag  or  tire 
rolling  resistance  level  inconsistent  with 
tractor  certified  condition  would  be  a 
violation  of  the  Act  because  ft  would 
cause  the  glider  vehicle  assembler  to 
introduce  into  commerce  a  new  tractor 
that  is  not.  covered  by  a  valid  certificate 
of  conformity.  Daimler  argued  in  its 
comments  that  a  glider  kit.  would  not  be 
a  defeat  device  because  glider  vehicles 
use  older  engines  which  are  more  fuel 
efficient  since  they  are  not  meeting  the? 
more  rigorous  standards  for  criteria 
pollutant  emissions.  (Daimler  Truck 
Comment,  April  1,  2016.  p.  5).  However, 
the  glider  kit  would  be  a  defeat  device 
with  respect  to  the  tractor  vehicle 
standard,  not.  the  separate  engine 
standard.  A  non-conforming  glider  kit 
would  adversely  affect  compliance  with 
the  vehicle  standard,  as  just  explained. 
Furthermore,  as  explained  in  RIC 
Section  14.2,  Daimler  is  incorrect  that, 
glider  vehicles  are  more  fuel  efficient 
than  Phase  1  2017  and  later  vehicles* 
much  less  Phase  2  vehicles. 

Irs  the  memorandum  accompanying 
the  Notice  of  Data  Availability.  EPA 
solicited  comment  on  adopting 
additional  regulatioos  based  cm  these 
principles,  EPA  has  decided  not  to 
adopt  those  provisions,  but  again  notes 
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that  the  authorities  in  CAA  sections  208 
and  203  support  the  actions  EPA  is 
taking  here  with  respect  to  trailer  and 
glider  kit  test! fig. 

Cel  Standards  lor  Glider  Vehicles  and 
Lead  Time  for  Those  Standards 

At  proposal,  EPA  indicated  that 
engines  used  in  glider  vehicles  are  to  be 
certified  to  standards  for  the  model  year 
in  which  these  vehicles  are  assembled, 
80  PR  40528.  This  action  is  wed  I  within 
the  agency's  legal  authority.  As  notch 
above,  the  Act’s  definition  of  "new 
motor  vehicle  engine."  includes  any 
"engine  in  a  new  motor  vehicle" 
without  regard  to  whether  or  not  the 
engine  was  previously  used.  Given  the 
Act’s  purpose  of  controlling  emissions 
of  air  pollutants  from  motor  vehicle 
engines,  with  special  concern  for 
pollutant  emissions  from  heavy-duty 
engines  (see.  e,g,„  section  202(a)(3)(A) 
and  (II)).  it.  is  reasonable  to  require 
engines  placed  in  newly-assembled 
vehicles  to  meet  the  same  standards  as 
all  other  engines  in  new  motor  vehicles, 
Put  another  way.  it  is  both  consistent 
with  the  plain  language  of  the  Act  and 
reasonable  and  equitable  for  the  engines 
in  "new  trucks"  [see  Section  LE.(l)(a) 
above)  to  meet  the  emission  standards 
for  all  other  engines  installed  in  new 
trucks, 

Daimler  challenged  this  aspect  of 
EPA’s  proposal.  imiiifMtiing  that  it 
amounted  to  regulation  of  vehicle 
rebuilding,  which  (according  to  the 
commenter)  is  beyond  EPA’s  authority. 
Comments  of  Da.mi.lei,,  p,  123: 

Comments  of  Daimler  Trucks  (April  1, 
20!C>1  p.  3,  This  comment  is  misplaced. 
The  EPA  lias  authority  to  regulate 
emissions  of  pollutants  from  engines 
installed  in  new  motor  vehicles.  As 
explained  in  subsection  fa)  above,  glider 
vehicles  are  new  motor  vehicles.  As  also 
explained  above,  the  Act’s  definition  of 
"new  motor  vehicle  engine"1  includes 
any  “engine  in  a  new  motor  vehicle” 
without  regard  to  whether  or  not  the 
engine  was  previously  used.  CAA 
section  216(3).  Consequently,  a 
previously  used  engine  installed  in  a 
glider  vehicle  is  within  EPA’s  multiple 
authorities.  See  CAA  sections  202(a)(1) 
(GHGs),  2G2faJC3.MA)  and  (B)(ii) 
(hydrocarbon,  CO,  PM  and  NOx  from 
heavy-duty  vehicles  or  engines),  and 
2CI2fa;)|3)(D)  (pollutants  from  rebuilt 
heavy  duty  engines).10 
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As  explained  in  more  detail  in 
Section.  XIII. IT  the  final  rule  requires 
that  as  of  January  1,  2017.  glider  kit  and 
glider  vehicle  production  involving 
engines  not  meeting  criteria  pollutant 
standards  correspond  log  lo  the  year  of 
glider  vehicle  assembly  ba  allowed  at 
the  highest  annual  production  for  any 
year  from  2010  to  2014.  See  section 
1037.150(0(3'),  {Certain  exceptions  to 
tills  are  explained  in  Section  XIII, II,} 
The  rule?  further  requires  that  as  of 
January  T  2018.  engines  in  glider 
vehicles  meet  criteria  pollutant 
standards  and  GilG  standards 
corresponding  to  the  year  of  the  glider 
vehicle  assembly,  but.  allowing  certain 
small  businesses  to  introduce  into 
commerce  vehicles  with  engines 
meeting  criteria  pollutant  standards 
corresponding  to  the  year  of  the  engine 
for  up  to  300  vehicles  per  year,  or  up  to 
the  highest  annual  production  volume 
for  calendar  years  2010  to  2014, 
whichever  is  less.  Section 
1037,1  SOfl ){ 1  Mil)  (again  subject  to 
various  exceptions  explained  in  Section 
Xlfl.B).  Glider  vehicles  using  these 
exempted  engines  will  not  be  subject  to 
the  Phase  1  CHG  vehiefo  standards,  but 
will  be  subject  to  the  Phase  2  vehicle 
standards  beginning  with  MY  2021.  As 
explained  in  Section.  XIII. B.  there  are 
compelling  environmental  reasons  for 
taking  these  actions  in  this  time  frame. 

Willi  .regard  to  the  issue  of  lead  time, 
EPA  indicated  at  proposal  that  the 
agency  has  long  since  justified  the 
criteria  pollutant  standards  for  engines 
installed  in  glider  kits.  SO  PE  40528. 
EPA  further  proposed  that  engines 
installed  in  glider  vehicles  meet  the 
emission  standard  for  the  year  of  glider 
vehicle  assembly,  as  of  January  1 . 2018 
and  solicited  coalman t  on  an  earlier 
effective  date.  Id.  at  40529.  The  agency 
noted  that  CAA  section  202(a)(3)(D) ?u 
requires  that  standards  for  rebuilt 
heavy-duty  engines  fake  effect  “after  a 
period  .  .  .  necessary  to  permit  the 
development  and  application  of  the 
requisite  control  measures."  fierce  no 
lime  is  needed  to  develop  and  apply 
requisite  control  measures  for  criteria 
pollutants  because  compliant  engines 
are  immediately  available,  In  fact, 
manufacturers  of  compliant  engines, 
and  dealers  of  trucks  containing  those 
compliant  engines.  comiEeated  that 
they  are  disadvantaged  by 
manufacturing  more  costly  compliant 
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engines  while  glider  vehicles  avoid 
using  those  engines.  Not.  only  are 
compliant  engines  immediately 
available,  hut  (as  commenters  warned) 
there  can  be  risk  of  massive  pre-buys. 
Moreover.  EPA  does  not  envision  that 
glider  manufacturers  will  actually 
modify  the  older  engines  to  meet  the 
applicable  standards.  Rather,  they  will 
either  choose  from  the  many  compliant 
engines  available  today,  or  they  will 
seek  to  qualify  under  other  flexibilities 
prov  idee!  in  file  final  rule.  See  Section 
XIII, fl  Given  that  compliant  engines  are 
ini  mediately  available,  the  flexibilities 
provided  in  the  final  rule  for  continued 
use  of  donor  engines  for  fractional 
glider  vehicle  functions  and  by  small 
businesses,  and  the  need  to 
expeditiously  prevent  further 
perpetuation  of  use  of  heavily  polluting 
engines,  EPA  sees  a  need  to  begin 
constraining  this  practice  on  January  1. 
2017,  However,  the  final  rule  is  merely 
capping  glider  production  using  higher- 
polluting  engines  in  2017  at  2010-2014 
production  levels,  which  would  allow 
for  the  production  of  thousands  of  glider 
vehicles  using  these  higher  polluting 
engines,  and  unlimited  production  of 
glider  vehicles  using  less  polluting 
engines. 

Various  commenters,  however,  argued 
that  the  EPA  must  provide  four  years 
lead-time  and  three-year  stability 
pursuant  to  section  202(a)(3)(C)  of  file 
Act,  which  applies  to  regulations  for 
criteria  pollutant  emissions  from  heavy 
duly  vehicles  or  engines.  For  criteria 
pollutant  standards.  CAA  section 
202(a)(3)(C)  establishes  lead,  time  and 
stability  requirements  for  "lafnv 
stan.da.rd  promu.iga.tec!  or  revised  under 
this  paragraph  and  applicable  to  classes 
or  categories  of  heavy  duly  vehicles  or 
engines.”  In  this  rule.  ERA  is  generally 
requiring  large  manufacturers  of  glider 
vehicles  to  use  engines  that  meet  the 
standards  for  the  model  year  in  which 
a  vehicle  .is  manufactured.  EPA  Is  not 
promulgating  new  criteria  pollutant 
standards.  The  NOx  and  PM  standards 
that  apply  to  heavy  duty  engines  were 
promu Igated  in  200  i , 

We  are  not  amending  these  provisions 
or  promulgating  new  criteria  pollutant 
standards  for  heavy  duty  engines  here, 
EPA  interprets  the  phrase  “classes  or 
categories  of  heavy  duty  vehicles  or 
engines"  in  CAA  section  202(a)('3}(Q  to 
refer  to  categories  of  vehicles 
established  according  to  features  such  as 
their  weight,  functional  type,  feyg, 
tractor,  vocational  vehicle,  or  pickup 
truck)  or  engine  cycle  (spark-ignition  or 
compression-ignition),  or  weight  class  of 
the  vehicle  into  which  an  engine  is 
installed  (LHD,  MUD,  or  HMD}.  EPA  has 
established  several  different  categories 
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of  heavy  duty  vehicles  (distinguished  by 
gross  vehicle  weight,  engine-cycle,  and 
other  criteria  related  to  the  vehicles" 
intended  purpose)  and  is  establishing  in 
this  rule  GHG  standards  applicable  to 
each  category/1"  By  contrast,  a  “glider 
vehicle"  is  defined  not  by  its  weight  or 
function  but  by  its  method  of 
manufacture.  A  Class  8  tractor  glider 
vehicle  serves  exactly  the  same  function 
and  market  as  a  Class  8  tractor 
iitanufaclnred  by  another  manufacturer. 
Similarly,  rebuilt  engines  installed  in 
glider  vehicles  fi.a  donor  engines)  are 
no!  distinguished  by  engine  cycle,  but 
rather  serve  the  same  function  and 
market  as  any  other  IlffD  or  MHO 
engine.  Thus,  EPA  considers  “glider 
vehicles""  to  be  a  description  of  a 
method  of  manufacturing  new  motor 
vehicles,  no!  a  description  of  a  separate 
“class  or  category"  of  heavy  duty 
vehicles -or  engines.  Consequently.  EPA 
is  not  adopting  new  standards  for  a  class 
or  category  of  heavy  duly  engines 
within  the  meaning  of  section 
202 fa M 3 j(C)  of  the  Act. 

EPA  believes  this  approach  is  most, 
consistent  with  the  statutory  language 
and  the  goals  of  the  Clean  Air  Act,  The 
date  of  promulgation  of  the  criteria 
pollutant  standards  was  2001.  There  has 
been  plenty  of  lead  lime  for  the  criteria 
pollutant  standards  and  as  a  result 
manufacturers  of  glider  vehicles  have 
many  options  for  compliant  engines  that 
are  available  on  the  market,  today— just 
as  manufacturers  of  other  new  heavy- 
duty  vehicles  do.  We  are  even  providing 
additional  compliance  flexibilities  to 
glider  manufacturers  in  recognition  of 
the  historic:  practice  of  salvaging  a  small 
number  of  engines  from  vehicles 
involved  in  crashes.  See  Section  XIII. B. 
We  do  not  believe  that  Congress 
intended  to  allow  changes  in  how  motor 
vehicles  are  manufactured  to  be  a  means 
of  avoiding  existing,  applicable  engine 
standards.  Obviously,  any  industry 
attempts  to  avoid  or  circumvent 
standards  will  net  become?  apparent 
until  the  standards  begin  to  apply,  "The 
commenters ’  interpretation  would 
effectively  preclude  EPA  from  curbing 
many  types  of  avoidance,  however 
dangerous,  until  at  least  four  years  from 
detection. 

As  to  Daimler’s  further  argument  that 
the  lead  time  provisions  in  section 
202f3'MQ  not  only  apply  but  also  must 
trump  those  specifically  applicable  to 
heavy  duty  engine  rebuilding,  the  usual 
rule  of  construction  is  that  the  more 
specific  provision  controls.  See,  e,g. 
HCSC-Laundry ’  v.  US.,  450  U.S.l,  6 
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11981),  Daimler’s  further  argument  that 
section  202(a)(3)(C)  lead  time?  provisions 
also  apply  to  engine  rebuilding  hecaus# 
those  provisions  fall  within  the. same 
paragraph  would  render  tire  separate 
lead  time  provisions  for  engine 
rebuilding  a  virtual  nullify.  The  sense  of 
the  provision  is  that  Congress  intended 
there  to  be  independent  load  time 
consideration  for  the  distinct  practice  of 
engine  rebuilding.  In  any  case,  as  jus! 
explained.,  it.  is  EPA' A  view  that  section 
202(a)(3)(C)  does  riot  apply  here. 

m  NUTS  A  Authority 

The  Energy  Policy  and  Conservation 
Act  (EPCA)  of  1978  mandate#  a 
regulatory  program  for  motor  vehicle 
fuel  economy  to  meet  the  various  facets 
of  the  need  to  conserve  energy.  In 
Decern  be?  2007,  Congress  enacted  the 
Energy  Independence  and  Security  Act 
(EJSAT  amending  EPCA  to  recftike, 
among  other  things,  the  creation  of  a 
medium-  and  heavy-duty  fuel  efficiency 
program  for  foe  first  time. 

Statutory  authority  for  the  fuel 
consumption  standards  in  this  final  rule 
is  found  in  EISA  section  103,  49  U.S.C 
3 2 902 (k).  This  section  authorizes  a  fuel 
efficiency  Improvement  program, 
designed  to  achieve  the  maximum 
feasible  improvement  to  be  created  for 
commercial  medium-  and  heavy-duty 
on-highway  vehicles  and  work  Tucks,  to 
include  appropriate  test  methods, 
iiMMSi.ireme.nt  metrics,  standards,  and 
compliance  and  enforcement  protocols 
tiiat  are  appropriate,  cost-effective  and 
technological! v  feasible. 

NUTS  A  has ‘responsibility  for  fuel 
economy  and  consumption  standards, 
and  assures  compliance  with  EISA 
through  rulemaking,  including 
standard-setting:  technical  reviews, 
audits  and  studies:  investigations:  and 
enforcement  of  implementing 
regulations  including  penalty  actions. 
This  rule  continues  to  fulfill  the 
requirements  of  section  103  of  EISA, 
which  instructs  N1JTSA  to  create  a  fuel 
efficiency  improvement  program  lor 
“commercial  medium-  and  heavy-duty 
on-highway  vehicles  and  work  trucks" 
by  rulemaking,  which  is  to  include 
standards,  test  methods,  measurement 
metrics,  and  enforcement  protocols.  See 
49  U.S.C.  32902fk)(2). 

Congress  directed  that  the  standards, 
test  methods,  measurement,  metrics*  and 
compliance  and  enforcement  protocols 
be  “appropriate,  cost-effective,  and 
tsdkiioiogicaUy  feasible”  for  the 
vehicles  fo  be  regulated,  while 
achieving  the  "maximum  feasible 
improvement"  in  fuel  efficiency. 

NHTSA  has  broad  discretion  to  balance 
the  statutory  factors  in  section  103  in 
developing  fust  consumption  standards 


to  achieve  the  maximum  feasible 
improvement. 

As  discussed  in  the  Phase  1.  final  rule. 
NHTSA  has  determined  that  the  five- 
year  statutory  limit  cm  average  fuel 
economy  standards  that  applies  to 
passengers  and  light  trucks  is  not 
applicable  to  the  HD  vehicle  and  engine 
standards.  As  a  result,  the  Phase  1.  HD 
engine  and  vehicle  standards  remain,  in 
effect  indefinitely  at  their  2018  or  2019 
MY  levels  until  amended  by  a  future 
rulemaking  -action.  As  was 
contemplated  in  that  rule,  NHTSA  is 
finalizing  a  Phase  2  rulemaking  action. 
Therefore,  the  Phase  1  standards  will 
not  remain  in  effect  at  their  21318  or 
201.9  MY  levels  indefinitely:  they  will 
remain  in  effect  until  the  MY  Phase  2 
standards  begin.  In  accordance  with 
section  103  of  EISA.  NHTSA  will,  ensure 
that  not  less  than  four  fill!  MYs  of 
regulatory  lead-time  and  three  full  MYs 
of  regulatory  stability  are  provided  for 
in  the  Phase  2  standards. 

With  respect  to  foe  proposal,  many 
stakeholders  opined  in  their  comments 
as  to  NHTSA’s  legal  authority  to  issue 
the  Phase  t  medium-  and  heavy-duty 
standards  (Phase  2  standards),  in  whole 
or  in  part,  NHTSA  addresses  these 
comments  in  the  following  discussion. 

Allison  Transmission.  Inc.  (Allison) 
questioned  NHTSA’s  authority  to  issue 
the  Phase  2  Standards.  Allison  staled 
that  the  Energy  Independence  and 
Security  Act  of  2007  (EISA)  directs 
NHTSA  to  undertake  ”o  rulemaking 
proceeding  /  ’  (emphasis  a  tided ) 
predicated  on  a  study  fay  the  National 
Academy  of  Sciences  (MAS).  Allison 
and  the  Truck  Trailer  Manufacturers 
Association  (TTM.A)  asserted  that 
because  NAS  has  published  a  study  on 
medium-  and  heavy  duty  vehicles  and 
NHTSA  promulgated  the  Phase  I 
medium-  and  heavy-duty  vehicle 
standards  (Phase  1  standards!,  WAY  and 
NHTSA  have  fulfilled  their  statutory' 
duties  under  EISA.  Thus,  Allison  staled, 
NHTSA  has  no  authority  fo  issue 
standards  beyond  the  Phase  1  standards* 

NHTSA  maintains  that  EISA  allows 
flie  agency  to  promulgate  medium-  and 
heavy  duty  fuel  efficiency  standards 
beyond  the  Phase  1  standards.  EISA 
slates  that  NHTSA: 

by  regulation,  shall  determine  in  a 
rulcraaking  proceeding  how  to  implement  a 
amimerdatl  medium- and  heavy-duty  on- 
highway  lehtcfo  ami  work  truck  fuel 
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1.1.1  EPA  Authority  14 

Organization:  California  Air  Resources  Board 
(CARB) 

Alternative  4  is  Consistent  with  U.S.  EPA’s  Statutory  Authority 

U.S.  EPA  is  promulgating  the  proposed  Phase  2  greenhouse  gas  emission  standards  pursuant  to  the 
statutory  authority  of  Title  II  of  the  federal  CAA,  and  specifically  sections  202(a)(1)  and  (2),  sections 
202(d),  203-209,  216,  and  301  (42  U.S.C.  7521  (a)(1)  and  (2),  7521(d),  7522-7543,  7550,  and  7601). 
[EPA-HQ-OAR-2014-0827-1265-A1  p.24] 

Alternative  4  is  consistent  with  the  statutory  provisions  applicable  to  U.S.  EPA’s  determination  of  the 
requisite  lead  time  requirements  associated  with  the  proposed  greenhouse  gas  emission  standards.  CAA 
section  202(a)(2)  [42  U.S.C. §  7521(a)(2)]  provides  that  “[alny  regulation  prescribed  under  paragraph  (1) 
of  this  subsection  (and  any  revision  thereof)  shall  take  effect  after  such  period  as  the  Administrator  finds 
necessary  to  permit  the  development  and  application  of  the  requisite  technology,  giving  appropriate 
consideration  to  the  cost  of  compliance  within  such  period.”  [EPA-HQ-OAR-20 14-0827- 1265- A 1  p.24] 

Courts  interpreting  section  202(a)  of  the  CAA  have  recognized  that  Congress  intended  U.S.  EPA  to  rely 
upon  projected  future  developments  and  advances  in  pollution  control  technology  in  establishing 
emission  standards,  and  expected  U.S.  EPA  to  “press  for  the  development  and  application  of  improved 
technology  rather  than  be  limited  by  that  which  exists  today.”  Natural  Resources  Defense  Council  v.  U.S. 
EPA ,  655  F.2d  318,  328  (D.C.  Cir.  1981)  ( NRDC ).  The  NRDC  court  noted  that  a  longer  lead  time  “gives 
the  U.S.  EPA  greater  scope  for  confidence  that  theoretical  solutions  will  be  translated  successfully  into 
mechanical  realizations”,11  and  further  stated  that  “the  presence  of  substantial  lead  time  for  development 
before  manufacturers  will  have  to  commit  themselves  to  mass  production  of  a  chosen  prototype  gives  the 
agency  greater  leeway  to  modify  its  standards  if  the  actual  future  course  of  technology  diverges  from 
expectation.”  (Id.).  The  court  concluded:  [EPA-HQ-OAR-2014-0827-1265-A1  p.24] 

“We  think  that  the  U.S.  EPA  will  have  demonstrated  the  reasonableness  of  its  basis  for  prediction  if  it 
answers  any  theoretical  objections  to  the  [projected  control  technology],  identifies  the  major  steps 
necessary  in  refinement  of  the  [projected  control  technology],  and  offers  plausible  reasons  for  believing 
that  each  of  those  steps  can  be  completed  in  the  time  available  ”12  [EPA-HQ-OAR-2014-0827-1265-A1 
P-25] 


11  Id.  at  329. 

12  Id.  at  331-32.  Accord ,  Husqvarna  AB  v.  Environmental  Protection  Agency ,  254  F.3d  195,  201  (D.C. 
Cir.  2001)  and  National  Petrochemical  &  Refiners  Association  v.  Environmental  Protection  Agency ,  287 
F.3d  1 130,  1 136  (D.C.  Cir.  2002). 

Organization:  Center  for  Biological  Diversity 

EPA’s  authority  to  regulate  greenhouse  gas  emissions  from  Heavy  Duty  (“HD”)  Vehicles  is  codified  in 
section  202(a)  of  the  Clean  Air  Act  (“CAA”).19  The  Act’s  pollution  emission  reduction  goals  are 
technology-forcing:  [EPA-HQ-OAR-2014-0827-1460-A1  p.5] 

Case  and  statutory  law  support  the  broad  authority  of  EPA  to  force  substantial  change  on  the  status  quo 
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on  an  industry-wide  basis.  The  ’technology- forcing  goals'  of  Subchapter  1 1,  the  portion  of  the  Clean  Air 
Act  that  establishes  emissions  standards  for  moving  vehicles,  are  well  recognized.  See  Whitman  v. 
American  Trucking  As  s’ 'ns,  531  U.S.  457,  491-492,  121  S.  Ct.  903,  149  L.  Ed.  2d  1  (2001)  (Breyer,  J. 
dissenting).  The  technology-forcing  authority  of  the  Clean  Air  Act  is  embodied  in  the  language  of  the  Act 
that  directs  EPA  to  promulgate  standards  'that  reflect  the  greatest  degree  of  emission  reduction  achievable 
through  the  application  of  technology  which  the  Administrator  determines  will  be  available  for  the  model 
year  to  which  the  standards  apply,  ....'  42  U.S.C.  §  7521(a)(3)(A)(i).  EPA  is  thus  empowered  to  set 
standards  for  future  model  years  based  on  reasonable  projections  of  technology  that  may  not  be  available 
currently.  NRDCv.  Thomas ,  256  U.S.  App.  D.C.  310,  805  F.2d  410,  429  (D.C.  Cir.  1986).  [EPA-HQ- 
OAR-20 14-0827-  1460-A 1  p.5] 

Cent .  Valley  Chrysler-Jeep,  Inc .  v.  Goldstene,  529  F.  Supp.  2d  1 151,  1178  (E.D.  Cal.  2007);  see  also 
Motor  Vehicle  Mfrs.  Ass'n  v.  New  York  State  DEC,  17  F.3d  521,  536  (2nd  Cir.  1994)  (noting  that  the  Clean 
Air  Act  is  'technology  forcing'  in  the  context  of  California's  LEV  program).  [EPA-HQ-0 AR-20 14-0827- 
1460-A1  p.5] 

Most  importantly,  when  directly  comparing  the  Proposed  Rule  2027  standards  and  what  SuperTruck 
partners  have  already  achieved,  the  proposed  standards  for  tractors-trailers  would  achieve  only  about 
three-quarters  of  the  fuel  savings  that  have  been  demonstrated  by  SuperTruck  partners.50  The  Proposed 
Rule  takes  SuperTruck  research  and  development  into  account  when  calculating  the  dynamic  baseline,  or 
reference  truck,  but  fails  to  properly  employ  the  demonstrated  improvements  from  the  SuperTruck 
program  when  determining  what  technology  is  maximally  feasible.  In  fact,  the  Draft  Regulatory  Impact 
Analysis  (“RIA”)  explicitly  acknowledges  that  there  are  likely  to  be  more  advanced  aerodynamics  options 
by  2027. 52  Since  the  Agencies  already  predict  such  advances,  the  technology-forcing  nature  of  the 
governing  statutes  requires  that  they  be  included  in  the  standards,  especially  when  the  proposed  time 
horizon  is  within  the  range  of  tractor  redesign  cycles.53  [EPA-HQ-OAR-20 14-0827-  1460-A  1  p.  1  l][This 
comment  can  also  be  found  in  section  4.3  and  5.3  of  this  comment  summary] 

Although  the  Proposed  Rule  assumes  a  wide  range  of  technologies,  the  penetration  rates  assumed  by  the 
Agencies  and  potential  improvements  appear  to  be  underestimated.54  The  technology  forcing  nature  of 
Clean  Air  Act  §  202  and  EPCA/EISA  requires  more  aggressive  assumptions  regarding  technology 
adoption.  The  Agencies  are  proposing  standards  that  are  either  already  attained  or  easily  attainable,  and 
then  hoping  that  manufacturers  will  explore  and  continue  to  improve  technologies  of  their  free  will.55This 
is  contrary  to  the  specific  language,  structure,  and  intent  of  the  statutes:  a  clear  regulatory  signal  is 
necessary  and  intended  to  drive  innovation,  ensuring  that  technology  improvements  occur  as  rapidly  as 
possible.  [EPA-HQ-0 AR-2014-0827-  1460-A  1  p.l  l][This  comment  can  also  be  found  in  section  4.3  and 

5.3  of  this  comment  summary] 

In  sum,  the  total  reductions  of  greenhouse  gas  emissions  and  fuel  usage  could  be  significantly  greater  if 
the  Agencies  adopt  standards  that  represent  true  maximum  efficiency  improvements,  even  while 
remaining  economically  feasible  and  safe.  The  NHTSA  may  not  adopt  standards  that  undermine  the 
purpose  of  the  EPCA/EISA  -  energy  conservation.  Yet,  the  proposed  fuel  use  reductions  for  tractor- 
trailers  would  provide  only  about  one-third  of  the  maximal  feasible  benefits.  This  constitutes  an  arbitrary 
and  capricious  balancing  of  factors  that  significantly  impedes  the  congressional  mandate  to  promote 
energy  conservation.  Likewise,  these  minimal  reductions  fail  the  Clean  Air  Act’s  technology- forcing 
requirement.  [EPA-HQ-OAR-2014-0827-  1460-A  1  p.l  l-12][This  comment  can  also  be  found  in  section 

4.3  and  5.3  of  this  comment  summary] 

19  42  U.S.C.  §  7521(a)(3)(A)(i). 

50 ICCT  SuperTruck  blog,  supra  note  46. 

52  Draft  RIA  at  2-18. 
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53  Id.  at  2-16  (“tractor  model  lifecycle  of  up  to  10  years”). 

54  For  example,  dual  clutch  systems  are  assumed  to  provide  only  up  to  2%  improvement  (Proposed  Rule 
at  Table  III-7),  but  the  stakeholder  workshop  assigned  this  technology  approximately  5.5  (+  2)  % 
improvement  (ICCT  Tractor-Trailer  report,  suprcmote  44);  the  Proposed  Rule  omits  weight  reduction  in 
setting  stringency  assigning  an  improvement  of  0.3  %  (Proposed  Rule  at  40223),  while  the  stakeholder 
workshop  found  over  3  (+  1)  %  improvements  from  weight  reduction  (ICCT  Tractor-Trailer 
reportyswpra  note  44). 

55  See,  e.g.,  Draft  RIA,  supra  note  43  at  2-16  (“we  anticipate  manufacturers  would  continue  to  apply  these 
techniques  [sealing  gaps]  across  their  models  and  continue  to  explore  refinements  and  re-designs  in  other 
areas  of  the  tractor”).  But  note  that  the  Agencies  are  also  fully  aware  that  a  regulatory  signal  is  necessary 
to  correct  private  market  failures  and  “provide  regulatory  certainty  and  thus  generate  important  economic 
benefits  in  addition  to  reducing  externalities.”  Mat  8-5. 

Organization:  Daimler  Trucks  North  America  LLC 

Legal  Issues  with  Glider  Provisions 

As  DTNA  expressed  in  its  comments  to  the  Phase  2  Proposed  Rule,  DTNA  has  concerns  with  EPA's 
proposed  regulation  of ’glider  kits'  and  'glider  vehicles,'  including  EPA's  legal  authority  for  regulating 
them.  EPA's  Phase  2  Proposed  Rule  is  being  carried  out  under  the  authority  of  the  Clean  Air  Act  ('CAA'), 
which  does  not  provide  EPA  authority  to  regulate  the  sale  of  motor  vehicle  components.  The  CAA  only 
provides  EPA  with  authority  to  regulate  'new  motor  vehicles'  and  their  engines,  defined  as  'self-propelled' 
vehicles  'the  equitable  or  legal  title  to  which  has  never  been  transferred  to  the  ultimate  purchaser’ — not 
non-motorized  frames,  cabs,  and  axles.  42  U.S.C.  §§  7522(a),  7550(3).  In  turn,  any  regulation  of  glider 
kits  is  beyond  the  agency's  authority.  Further,  glider  vehicles  when  constructed  retain  the  identity  of  the 
donor  vehicle,  such  that  the  title  has  already  been  exchanged,  making  the  vehicles  not  'new'  under  the 
CAA.  Thus,  EPA  lacks  authority  to  regulate  glider  vehicles.  And  even  if  the  EPA  had  authority  to 
regulate,  the  CAA  requires  4-years'  lead-time  for  new  or  revised  NOx  and  PM  requirements  and  for 
regulations  governing  engine  rebuilding  practices,  which  has  not  been  met  under  the  proposed 
regulations.  [EPA-HQ-OAR-20 14-0827- 1926- A 1  p.2]  [[This  comment  can  also  be  found  in  sections  14.2 
and  16.9  of  the  Comment  Summary.]] 

B.  EPA  Lacks  Authority  to  Regulate  fGlider  Kits*  and  TGlider  Vehiclest 

The  distinction  between  'glider  kits'  and  'glider  vehicles'  is  important  because  EPA  lacks  authority  to 
regulate  vehicle  parts,  including  assemblages  of  parts  (without  an  engine)  such  as  glider  kits.  EPA's  Phase 
2  Proposed  Rule  is  being  carried  out  under  the  authority  of  the  CAA,  and  the  CAA  does  not  provide  EPA 
authority  to  regulate  the  sale  of  motor  vehicle  components,  which  is  all  that  glider  kits  are.  The  CAA  only 
authorizes  EPA  to  set  emission  standards  for  'new  motor  vehicles'  and  'new  motor  vehicle  engines,'  42 
U.S.C.  §  7521(a)(1),  and  to  prohibit  the  sale  of  uncertified  'new  motor  vehicles'  and  'new  motor  vehicle 
engines,'  see  42  U.S.C.  §  7522(a)(1).  'New  motor  vehicles'  are  defined  under  the  CAA  as  'self-propelled' 
vehicles  'the  equitable  or  legal  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser' — not  non- 
motorized  frames,  cabs,  and  axles.  42  U.S.C.  §  7550(2),  (3).  Because  glider  kits  do  not  contain  engines, 
transmissions,  and  drive  axles,  and  have  no  motive  power,  the  CAA  does  not  authorize  EPA  to  regulate 
the  sale  of  glider  kits.  [EPA-HQ-OAR-20 14-0827- 1926-A1  p.2-3]  [[This  comment  can  also  be  found  in 
sections  14.2  and  16.9  of  the  Comment  Summary.]] 

EPA's  examples  of  CAA  provisions  that  address  certain  vehicle  components  are  inapplicable.  EPA  cites 
to  three  CAA  provisions  granting  it  authority  to  regulate  evaporative  emissions,  including  from  certain 
components,  and  concludes  from  those  specific  provisions  that  it  has  authority  to  regulate  all  vehicle 
components,  whether  or  not  they  produce  emissions  in  any  form.  Specifically,  EPA  cites  to  'CAA  section 
202(a)(6)  (standards  for  onboard  vapor  recovery  systems  on  'new  light-duty  vehicles,'  and  requiring 
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installation  of  such  systems);  section  202(a)(5)(A)  (standards  to  control  emissions  from  refueling  motor 
vehicles,  and  requiring  consideration  of,  and  possible  design  standards  for,  fueling  system  components), 
202(k)  (standards  to  control  evaporative  emissions  from  gasoline-fueled  motor  vehicles).'  EPA  Legal 
Memo,  at  3.  From  these  examples,  EPA  concludes  that  it  has  authority  to  regulate  all  vehicle  components, 
a  conclusion  that  is  not  justified  under  the  language,  of  the  Act.  First,  the  fact  that  the  CAA  lists  specific 
components  that  EPA  may  regulate  suggests  that  EPA  lacks  authority  to  regulate  other  components  that 
are  not  specifically  listed,  particularly  given  the  broader  dictate  that  EPA  may  set  emission  standards  only 
for  'new  motor  vehicles'  and  'new  motor  vehicle  engines,'  42  U.S.C.  §  7521(a)(1),  and  may  prohibit  only 
the  sale  of  uncertified  'new  motor  vehicles'  and  'new  motor  vehicle  engines,'  42  U.S.C.  §  7522(a)(1). 
Second,  all  of  the  examples  cited  by  EPA  relate  to  evaporative  emissions.  Although  EPA  might  be  able  to 
argue  that  it  has  authority  to  regulate  evaporative  emissions  from  those  specific  components,  and  exhaust 
emissions  from  'new  motor  vehicles'  and  'new  motor  vehicle  engines,'  it  is  a  stretch  to  say  that  EPA  has 
authority  to  regulate  all  motor  vehicle  components.  This  is  particularly  true  where,  as  with  glider  kits,  the 
components  do  not  produce  emissions  on  their  own.  EPA  itself  recognizes  that  it  cannot  extend  its 
argument  to  the  smallest  vehicle  component — 'This  is  not  to  say  that  the  Act  authorizes  emission 
standards  for  any  part  of  a  motor  vehicle,  however  small,’  EPA  Legal  Memo,  at  3 — but  nonetheless 
believes  it  has  the  authority  to  draw  the  line  to  include  glider  kits  and  trailers.  In  fact,  Congress  drew  the 
line  in  the  CAA  at  'new  motor  vehicles'  and  'new  motor  vehicle  engines,'  and  EPA  may  not  extend  its 
authority  further  than  Congress  allowed.  [EPA-HQ-OAR-20 14-0827- 1926- A 1  p.3]  [[This  comment  can 
also  be  found  in  sections  14.2  and  16.9  of  the  Comment  Summary.]] 

EPA  also  lacks  authority  to  regulate  glider  vehicles.  When  constructed,  glider  vehicles  retain  the  identity 
of  the  donor  vehicle,  such  that  the  title  has  already  been  exchanged,  making  the  vehicles  not  'new'  under 
the  CAA  and  not  subject  to  EPA's  regulatory  authority.  EPA's  argument  that  glider  assemblers  market 
their  finished  products  as  'new  trucks’  is  unavailing.  A  company's  marketing  materials  have  no  bearing  on 
the  statutory  definition  that  governs  EPA's  authority.  Although  the  CAA  may  not  reference  Vehicle 
Identification  Numbers  as  determinative  of  new  motor  vehicle  status,  the  Act  does  contain  an  express 
definition  of 'new  motor  vehicles' — 'self-propelled'  vehicles  'the  equitable  or  legal  title  to  which  has  never 
been  transferred  to  an  ultimate  purchaser,'  42  U.S.C.  §  7550(2),  (3) — which  EPA  is  not  free  to  disregard. 
Glider  vehicles  incorporate  not  just  a  used  engine,  as  EPA  suggests,  but  the  engine,  transmission,  and  rear 
axle — the  entire  powertrain  that  comprises  a  significant  portion  of  a  vehicle’s  cost  and  identity — from  a 
previously  owned  vehicle.  The  glider  kit,  which  may  be  considered  to  be  'new'  vehicle  parts,  is  not  self- 
propelled.  The  glider  becomes  self-propelled  only  when  the  powertrain  components  are  added,  but  cannot 
be  a  'new  motor  vehicle'  because  the  equitable  or  legal  title  of  those  powertrain  components  has 
previously  been  transferred  to  an  ultimate  purchaser.  [EPA-HQ-OAR-2014-0827-1926-A1  p.3-4]  [[This 
comment  can  also  be  found  in  sections  14.2  and  16.9  of  the  Comment  Summary.]] 

*  EPA  Lacks  Authority  to  Regulate  fGlider  Kitsf  -  The  distinction  between  “glider  kits”  and  “glider 
vehicles”  is  important  because  EPA  lacks  authority  to  regulate  vehicle  parts,  including  assemblages  of 
parts  (without  an  engine)  such  as  glider  kits.  EPA’s  Phase  2  Proposed  Rule  is  being  carried  out  under  the 
authority  of  the  Clean  Air  Act  (“CAA”),  and  the  CAA  does  not  provide  EPA  authority  to  regulate  the  sale 
of  motor  vehicle  components,  which  is  all  that  glider  kits  are.  The  CAA  only  authorizes  EPA  to  prohibit 
the  sale  of  uncertified  “new  motor  vehicles”  and  “new  motor  vehicle  engines.”  See  42  U.S.C.  § 
7522(a)(1).  “New  motor  vehicles”  are  defined  under  the  CAA  as  “self-propelled”  vehicles  “the  equitable 
or  legal  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser” — not  non-motorized  frames, 
cabs,  and  axles.  42  U.S.C.  §  7550(2),  (3).  Because  glider  kits  do  not  contain  engines,  and  have  no  motive 
power,  the  CAA  does  not  authorize  EPA  to  regulate  the  sale  of  glider  kits.  [EPA-HQ-OAR-20 14-0827- 

1 164-A1  p.  122-123][This  comment  can  also  be  found  in  section  14.2  of  this  comment  document] 

*  Regulation  of  ’Glider  Vehicles’  Targets  NOx  /  PM  Emissions  and  Must  Meet  Statutory  Lead  Time 
Requirement  -  In  addition,  the  proposed  regulation  of  “glider  vehicles”  actually  targets  NOx/PM 
emissions  rather  than  GHG  emissions,  as  EPA  concedes,  and  is  therefore  inappropriate  for  inclusion  in  a 
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GHG  rule.  Glider  sales  actually  create  the  potential  to  reduce  GHG  emissions  by  incorporating  used  and 
rebuilt  engines  in  newer,  more  aerodynamic  vehicles.  Rebuilt  engines  used  in  glider  vehicles  emit  fewer 
GHGs,  and  new  cabs  and  low  rolling  resistance  tires  are  more  efficient  than  what  they  replace.  Because 
regulation  of  glider  vehicles  targets  NOx/PM  emissions,  it  should  be  done  only  in  a  separate  rulemaking, 
if  at  all.  [EPA-HQ-OAR-20 14-0827-1 164- A 1  p.l23][This  comment  can  also  be  found  in  section  14.2  of 
this  comment  document]  In  addition,  this  separate  rulemaking  should  be  carefully  drafted  to  meet 
statutory  lead-time  requirements  for  NOx  and  PM  regulations  as  required  by  statute.  NOx  and  PM 
emissions  standards  are  subject  to  an  express  CAA  lead-time  requirement  under  which  new  or  revised 
NOx  and  PM  requirements  cannot  take  effect  sooner  than  the  model  year  commencing  4  years  after  new 
or  revised  standard  is  promulgated.  42  U.S.C.  §  7521(a)(3)(C).  As  currently  proposed,  with  an  effective 
date  of  January  1,  2018,  the  proposed  glider  regulations  violate  the  4-  year  lead-time  requirement  under 
the  CAA.  Assuming  the  Phase  2  rule  is  finalized  in  early  2016,  the  earliest  that  the  regulations  governing 
glider  vehicles  could  take  effect  would  be  2020,  in  compliance  with  the  CAA  lead-time  requirement. 
[EPA-HQ-OAR-20 14-0827-1 164- A 1  p.  123][This  comment  can  also  be  found  in  section  14.2  of  this 
comment  document] 

For  its  proposed  glider  provisions,  EPA  purports  to  rely  on  its  authority  to  regulate  the  “practice  of 
rebuilding  heavy-duty  engines.”  42  U.S.C.  §  7521(a)(3)(D).  However,  EPA  is  not  regulating  engine 
rebuilding  practices,  as  evidenced  by  the  lack  of  relevant  proposed  amendments  to  its  engine  rebuilding 
regulations  (40  C.F.R.  §§  86.004-40,  1068.120).  Instead,  EPA  is  attempting  to  regulate  vehicle 
rebuilding,  which  it  clearly  does  not  have  the  authority  to  do  under  the  CAA.  Congress  granted  EPA 
authority  to  regulate  “new  motor  vehicles”  and  “new  motor  vehicle  engines”  only,  and  while  Congress 
granted  EPA  authority  to  regulate  engine  rebuilding,  it  did  not  grant  EPA  similar  authority  to  regulate 
vehicle  rebuilding.  EPA’s  reliance  on  (3)(D)  is  misplaced  with  respect  to  its  proposed  regulation  of  glider 
vehicles.  [EPA-HQ-OAR-2014-0827-1164-A1  p.l23][This  comment  can  also  be  found  in  section  14.2  of 
this  comment  document] 

Even  if  EPA  were  properly  regulating  heavy-duty  engine  rebuilding  practices  with  its  proposed  glider 
provisions,  it  would  be  subject  to  the  same  four-year  statutory  lead-time  requirement.  The  four-year  lead- 
time  and  three-year  stability  requirements  of  42  U.S.C.  §  7521(a)(3)(C)  are  applicable  to  all  of  paragraph 
3,  which  includes  the  engine  rebuilding  provision  contained  in  (3)(D).  It  is  not  enough  for  EPA  to  opine 
that  the  January  1,  2018  implementation  date  for  the  glider  provisions  allows  “sufficient  time  to  ‘permit 
the  development  and  application  of  the  requisite  control  measures’”  under  42  U.S.C.  §  7521(a)(3)(D). 

The  four-year  lead-time  and  three-year  stability  requirements  of  (3)(C)  provide  an  absolute  minimum, 
even  for  engine  rebuilding  regulations,  and  then  EPA  must  determine  whether  additional  time  is  required 
above  and  beyond  that  based  on  its  determination  under  the  standard  contained  in  (3)(D).  [EPA-  HQ- 
OAR-2014-0827-1164-A1  p.l23][This  comment  can  also  be  found  in  section  14.2  of  this  comment 
document] 

As  currently  proposed,  EPA  is  attempting  to  regulate  NOx  and  PM  in  the  GHG  rule  in  a  way  it  could  not 
undertake  in  a  proper  NOx  and  PM  rulemaking.  Under  the  CAA,  EPA  must  allow  four  years  of  lead  time, 
at  a  minimum,  before  its  proposed  glider  provisions  would  take  effect.  [EPA-HQ-0 AR-20 14-0827-1 164- 
A1  p.124] 

*  Delegated  Assembly,  EPA's  lack  of  authority  -  DTNA  has  a  concern  about  the  EPA  creating  a  large 
paperwork  burden,  requiring  contracts  with  and  instructions  to  body  builders,  that  creates  no  benefit  to  the 
environment  beyond  our  current  business  practice  of  supplying  an  Incomplete  Vehicle  Document  (IVD) 
to  final  stage  manufacturers.  This  concern  drives  us  to  comment  that  the  EPA  lacks  the  authority  for 
delegated  assembly  regulations  any  more  expansive  than  those  in  40  C.F.R.  §  1037.620  today.  EPA  bases 
its  delegated  assembly  regulations  on  the  authority  to  regulate  the  “introduction  into  commerce”  and  a 
claim  that  the  sale  of  a  partially  complete  vehicle  or  engine  from  the  primary  manufacturer  to  the 
secondary  manufacturer  is  within  the  scope  of  this  “commerce.”  42  U.S.C.  §7522(a)(l)  (authorizing 
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regulation  at  the  introduction  into  commerce)  and  75  Fed.  Reg.  74152  at  74362  (Nov.  30,  2010)  (citing 
EPA  authority  for  Part  1037  delegated  assembly  regulations).  But  the  EPA  incorrectly  interprets  what 
“commerce”  is.  [EPA-HQ-OAR-2014-0827-1164-A1  p.105-106] 

Unlike  Congress’s  authority  over  commerce,  which  extends  down  to  matters  within  a  manufacturing  plant 
located  entirely  within  one  state  (see,  e.g..  National  Labor  Relations  Board  v.  Jones  &  Laughlin  Steel,  301 
U.S.  1  (1937)),  Congress  defined  the  scope  of  the  EPA’s  “commerce”  more  narrowly  than  its  own.  If 
Congress  intended  for  the  EPA  to  regulate  manufacturing  processes  or  to  consider  “introduction  into 
commerce”  to  include  the  manufacturing  process.  Congress  knew  how  to  specify  so.  Within  the  CAA 
itself.  Congress  commanded  the  EPA  to  regulate  the  manufacture  of  consumer  or  commercial  products 
(prohibiting  “the  manufacture  or  introduction  into  commerce...”),  the  manufacture  of  aftermarket  motor 
vehicle  components  (prohibiting  any  person  to  “manufacture  or  sell...”),  and  the  manufacture  of  fuel 
(prohibiting  “the  manufacture,  introduction  into  commerce,  offering  for  sale,  or  sale...”).  42  U.S.C.  §§ 
7511b  (e)(3)(A),  7522(a)(3)(B),  and  7545(c)(1)  (emphases  added).  Moreover,  the  text  of  the  Air  Quality 
Act  of  1967,  the  predecessor  to  the  CAA,  contained  a  prohibition  against  the  “manufacture  for  sale”  of 
noncompliant  vehicles  and  engines,  but  Congress  explicitly  struck  “manufacture  for  sale”  from  the  law 
relating  to  vehicles  during  the  1970  amendment  process.  Air  Quality  Act,  P.L.  90-148  (Nov.  21,  1967), 
§203(a)(l),  formerly  42  U.S.C.  §1857f-2(a)(l);  CAA,  P.L.  91-604,  §203(a)(l)  (Dec.  31,  1970)  (enacting 
H.R.  17255).  Following  the  canons  of  statutory  interpretation,  one  might  logically  presume  that  Congress 
intended  for  manufacture  of  vehicles  and  engines  not  to  be  regulated  from  the  fact  that  (1)  Congress 
omitted  manufacturing  from  the  regulated  activities  while  including  it  elsewhere  and  (2)  it  actively  struck 
manufacturing  from  the  list  of  such  activities.  Stated  another  way,  if  Congress  considered  “introduction 
into  commerce”  to  include  manufacturing,  then  the  “manufacture  for  sale”  is  surplusage  in  the  sections  of 
the  CAA  where  it  sits  alongside  mention  of  sale  or  introduction  into  commerce.  In  summary,  Congress’s 
vehicle  and  engine  regulations  provide  for  regulation  at  the  “introduction  into  commerce”  but  not  for 
regulation  of  manufacture,  as  do  (e.g.)  the  fuel  regulations.  [EPA-HQ-OAR-20 14-0827-1 164- A 1  p.  106] 

So  what  is  “introduction  into  commerce”?  Congress  gives  an  indication  through  its  regulation  of  vehicles 
and  engines  over  their  “useful  life.”  42  U.S.C.  §752 1(a)(1).  Useful  life  is  defined  in  the  CAA  and  in  the 
EPA’s  regulations  to  be  “a  period  of  use”  of  some  number  of  years  or  thousands  of  miles,  depending  on 
the  type  of  vehicle.  See,  e.g.,  42  U.S.C.  §752 1(d)(1)  (defining  useful  life  for  light-duty  vehicles  and  light- 
duty  trucks  as  “a  period  of  use  of  five  years  or  of  fifty  thousand  miles  ...,  whichever  first  occurs”)  and  40 
C.F.R.  §86.004-2  (defining  the  useful  life  for  Class  8  heavy-duty  vehicles  as  “a  period  of  use”  of  10  years 
or  435,000  miles).  It  strains  credulity  to  argue  that  the  useful  life,  defined  as  “a  period  of  use,”  also 
includes  periods  prior  to  the  engines  or  vehicles  first  use.  In  other  words,  the  most  logical  inference  to 
draw  from  both  Congress’s  and  the  EPA’s  own  definition  of  the  useful  lives  is  that  the  period  over  which 
an  engine  or  vehicle  can  be  regulated  is  only  a  period  beginning  with  initial  use.  By  contrast,  regulation  of 
an  engine  or  vehicle’s  emissions  prior  the  first  use  or  prior  to  completion  of  manufacturing  is  beyond  the 
EPA’s  authority.  In  turn,  because  regulation  of  an  engine  or  vehicle’s  emissions  prior  to  its  being  used  is 
beyond  the  EPA’s  authority,  the  most  reasonable  interpretation  of  “introduction  into  commerce,”  the 
point  at  which  the  EPA  can  begin  to  regulate,  is  not  a  sale  part  way  through  the  manufacturing  process  (as 
in  a  sale  from  an  original-stage  manufacturer  to  a  later-stage  manufacturer)  but  the  sale  to  the  ultimate 
purchaser  (at  which  point  the  vehicle  begins  its  period  of  use).  [EPA-HQ-OAR-20 14-0827-1 164- A 1 
p.  106-107] 

Even  if  the  EPA  could  regulate  prior  to  the  first  use  of  an  engine  or  vehicle,  Congress  authorized  only  test- 
based  standards,  not  regulations  over  how  vehicles  or  engines  are  manufactured.  In  particular,  Congress 
(first)  mandated  the  EPA  to  create  “standards  [that]  shall  be  applicable  to  such  vehicles  and  engines  for 
their  useful  life.”  42  U.S.C.  §7521(a)(l).  Second,  “to  determine  whether  [a]  vehicle  or  engine  conforms 
with  regulations  prescribed  under  section  202  [§7521]  of  [the  CAA],”  the  EPA  “shall  test,  or  require  to  be 
tested  in  such  manner  as  [the  EPA  Administrator]  deems  appropriate,”  such  vehicles  or  engines.  42 
U.S.C.  §7525(a)(l)  (emphases  added).  That  is,  “testing”  of  vehicles  or  engines  is  the  means  by  which  the 
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EPA  determines  the  compliance  that  is  necessary  for  a  vehicle  or  engine’s  introduction  into  commerce. 
Prescribing  procedures  relating  to  contracts  between  manufacturers  is  not  “testing.”  [EPA-HQ-OAR-2014- 
0827- 11 64- Alp.  107] 

The  CAA’s  legislative  history  bears  out  the  above  interpretation  of  the  EPA’s  authority.  A  Senate  report 
shows  Congressional  intent  that  “[e]very  manufacturer  must  provide,  at  the  time  of  delivery,  dealers  and 
the  ultimate  purchaser  a  certificate  that  the  vessel,  vehicle,  aircraft,  or  engine  conforms  to  the 
regulations.”  Sen.  Rpt.  91-1196,  at  62  (1970)  (emphasis  added).  Similarly,  a  House  report  authorized 
“testing]  ...  any  new  motor  vehicle  or  motor  vehicle  engine  as  it  comes  off  the  assembly  line  in  order  to 
determine  whether  the  vehicle  or  engine  conforms  with  the  applicable  emission  standards”  but  not  a 
requirement  for  contracts  between  manufacturers.  H.R.  Rpt.  91-1146,  at  53585359  (1970)  (emphasis 
added).  Further  during  a  discussion  between  then-Vice  President  of  Ford  Motor  Company  Herbert  Misch 
and  Senator  Robert  Dole,  Mr.  Misch  stated  that  one  act  proposed  to  be  prohibited  in  Section  203  of  the 
CAA  goes  too  far:  “the  requirement  that  ‘manufacture  for  sale’  cease  upon  revocation  of  certification.  We 
do  not  feel  that  production  should  cease  in  order  to  remedy  whatever  defects  may  be  found  through 
sampling.”  2  Clean  Air  Act  Amendments  of  1970  1015  (U.S.  Government  Printing  Office  1970)  (quoting 
Joint  Hearings  before  the  Subcommittee  on  Air  and  Water  Pollution  of  the  Committee  on  Public  Works 
and  the  Committee  on  Commerce,  United  States  Senate,  March  24  and  25,  1970).  Senator  Dole  responded 
“[A]s  long  as  we  prohibit  the  sale  of  the  defective  vehicle  it  should  not  be  necessary  to  stop  production.” 
That  is,  Mr.  Misch  and  Senator  Dole  spoke  in  favor  of  allowing  the  manufacturing  of  vehicles  and 
engines  whose  compliance  certificate  has  been  revoked,  as  long  as  the  manufacturer  did  not  sell  them. 

And,  as  discussed  above,  in  the  final  CAA  text  Congress  struck  “manufacture  for  sale”  from  the  list  of 
acts  prohibited  “unless  [a]  vehicle  or  engine  is  covered  by  a  certificate  of  conformity.”  42  U.S.C. 
§7522(a)(l).  In  short,  the  legislative  history  is  replete  with  statements  like  those  above  voicing  a  desire 
for  test-based  standards  and  for  end  of  assembly  line  testing  that  will  reflect  in-use  emissions,  but  not  for 
compliance  prior  to  completion  of  the  vehicle  nor  formal  written  requests  or  other  such  mandatory 
documents.  fEPA-HQ-OAR-2014-0827-1164-Al  p.107] 

In  summary,  the  text  and  history  of  the  CAA  show  that  regulation  of  assembly  processes  and  the 
requirement  for  delegated  assembly  contracts  are  beyond  the  EPA’s  authority  under  the  CAA.  DTNA 
respectfully  suggests  that  the  EPA  work  with  us  to  develop  text  that  we  could  add  to  the  industry’s 
current  IVD  to  instruct  second  stage  manufacturers  what  remains  to  be  completed  in  order  to  bring  the 
vehicle  into  compliance.  [EPA-HQ-OAR-2014-0827-1164-A1  p.108] 

Organization:  Environmental  Defense  Fund  (EDF) 

Legal  Authority 

EPA  has  manifest  legal  authority  to  adopt  greenhouse  gas  emission  standards  for  new  medium-and  heavy- 
duty  vehicles.85  Below,  we  discuss  two  particular  features  of  this  authority:  the  technology-forcing  nature 
of  section  202  of  the  Clean  Air  Act  (“CAA”)  and  EPA’s  authority  to  address  trailers.  [EPA-HQ-OAR- 
2014-0827-13 12-A1  p.19] 

A.  EPA  has  clear  authority  to  establish  technology-forcing  standards 

EPA  has  clear  authority  to  establish  technology-forcing  emission  standards  under  section  202(a)  of  the 
CAA,  which  provides  that  standards  established  under  section  202(a)(1)  “shall  take  effect  after  such 
period  as  the  Administrator  finds  necessary  to  permit  the  development  and  application  of  the  requisite 
technology.”86  [EPA-HQ-OAR-2014-0827-1312-A1  p.19] 

Related  provisions  of  section  202 —  including  those  governing  heavy-duty  vehicle  criteria  pollutant 
emissions — are  expressly  technology  forcing,  providing  that  regulations  “shall  contain  standards  which 
reflect  the  greatest  degree  of  emission  reduction  achievable  through  the  application  of  technology  which 
the  Administrator  determines  will  be  available  for  the  model  year  to  which  such  standards  apply  .  .  .”87 
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[EPA-HQ-0  AR-20 1 4-0827- 1 3 1 2- A 1  p.  1 9] 

As  the  nation’s  highest  court  has  recognized,  the  legislative  history  of  the  CAA  underscores  that  Congress 
did  not  intend  for  EPA  to  be  '“limited  by  what  is  or  appears  to  be  technologically  or  economically 
feasible,’  but  'to  establish  what  the  public  interest  requires  to  protect  the  health  of  persons,’  even  if  that 
means  that  'industries  will  be  asked  to  do  what  seems  to  be  impossible  at  the  present  time.’”88  With 
respect  to  section  202(a)(1)  and  (a)(2),  Congress  intended  that  EPA  “press  for  the  development  and 
application  of  improved  technology  rather  than  be  limited  by  that  which  exists  today.’”89  [EPA-HQ-0  AR- 
2014-0827-13 12-A1  p.  19-20] 

EPA  has  a  long  history  of  establishing  technology- forcing  emission  standards  that  have  driven  innovation 
and  secured  pollution  reductions.  For  instance,  EPA  standards  under  section  202  resulted  in  the 
development  and  proliferation  of  the  catalytic  converter  in  1975  and  the  three-way  catalyst  in  1981. 90 
Particulate  standards  for  heavy-duty  vehicles  also  resulted  in  the  development  of  the  diesel  particulate 
filter.91  [EPA-HQ-0  AR-20 14-0827-131 2- A 1  p.20] 

Courts  have  consistently  affirmed  EPA’s  authority  to  establish  technology- forcing  standards  under 
section  202,  in  some  cases  holding  that  only  a  technology- forcing  standard  would  be  compliant  with  the 
statute.92  In  adopting  such  standards,  EPA  is  empowered  to  make  projections  about  future  technology 
“subject”  only  “to  the  restraints  of  reasonableness.”93  [EPA-HQ-OAR-2014-0827-1312-A1  p.20] 

In  1980,  for  example,  EPA  promulgated  PM  emission  standards  for  light-duty  diesel  vehicles  and  trucks, 
requiring  that  emissions  decrease  to  0.20  grams  per  mile  in  the  1985  model  year.  EPA  determined  that  the 
standard  would  be  achievable  in  1985  with  the  perfection  of  a  particle  trapping  device,  which  at  the  time, 
had  achieved  only  partial  success  in  a  prototype  stage.94  The  D.C.  Circuit  affirmed  these  standards, 
holding  that  EPA  “will  have  demonstrated  the  reasonableness  of  its  basis  for  prediction  if  it  answers  any 
theoretical  objections  to  the  .  .  .method,  identifies  the  major  steps  necessary  in  refinement  of  the  device, 
and  offers  plausible  reasons  for  believing  that  each  of  those  steps  can  be  completed  in  the  time 
available.”95  [EPA-HQ-OAR-2014-0827-1312-A1  p.20-21] 

Likewise,  in  2001,  EPA  established  diesel  PM  and  NOx  emissions  standards  for  heavy-duty  trucks  and 
buses  that  required  substantial  reductions  and  relied  on  studies  suggesting  that  technologies  currently 
being  tested  could  collectively  overcome  then-existing  obstacles.96  The  D.C.  Circuit  upheld  these 
standards,  affirming  EPA’s  technological  predictions  and  noting  that  “the  rule  cfould]  stand  so  long  as 
there  was  one  solution  as  to  which  EPA’s  prediction  was  not  arbitrary.”97  [EPA-HQ-0 AR-20 14-0827- 
1312-A1  p.21] 

EPA  describes  its  Phase  2  proposal  as  technology  forcing,  in  line  with  this  long  and  successful  history.  As 
we  set  forth  more  fully  below,  however,  certain  key  aspects  of  the  agency’s  proposal — including  the 
engine  standards — are  based  almost  entirely  on  today’s  technologies  and  conservative  assumptions  about 
the  development  of  those  technologies.  EPA  must  strengthen  these  provisions  to  be  consistent  with  the 
technology-forcing  history  of  section  202  and  the  agency’s  own  stated  intention  in  the  Phase  2  proposal. 
[EPA-HQ-0  AR-20 14-0827-131 2- A 1  p.21] 

B.  EPA  has  clear  authority  to  regulate  trailers 

EPA  and  NHTSA  have  proposed  standards  for  trailers  that  are  used  in  combination  with  two  different 
classes  of  tractors.  EPA’s  authority  to  adopt  these  proposed  standards  rests  on  firm  legal  footing,  reflects 
a  reasonable  interpretation  of  the  relevant  Clean  Air  Act  provisions,  and  is  consistent  with  the  agency’s 
past  regulatory  practice.  [EPA-HQ-0 AR-2014-0827-1312-A1  p.21] 

Section  202(a)(1)  of  the  Act  authorizes  EPA  to  regulate  “the  emission  of  any  air  pollutant  from  any  class 
or  classes  of  new  motor  vehicles  or  new  motor  vehicle  engines  .  .  .”100  'Motor  vehicle,’  as  it  is  used  in 
Section  202(a)(1),  is  defined  under  Section  216  as  “any  self-propelled  vehicle  designed  for  transporting 
persons  or  property  on  a  street  or  highway.”101  [EPA-HQ-0 AR-20 14-0827-1 3 12-A1  p.21] 
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EPA  has  interpreted  this  statutory  definition  to  enable  the  agency  to  adopt  standards  addressing  emissions 
from  the  Class  7  and  8  combination  tractor-trailers,  which  “consist  of  a  cab  and  engine  (tractor  or 
combination  tractor)  and  a  detachable  trailer.”  The  statutory  definition  of  ‘motor  vehicle5  in  section  216 
expressly  defines  that  term  in  light  of  the  vehicle’s  intended  use:  “transporting  persons  or  property  on  a 
road  or  highway.”  EPA  has  reasonably  interpreted  ‘motor  vehicle’  to  encompass  all  of  the  components  of 
Class  7  and  8  tractor-trailers  (including  the  trailer),  which  are  needed  to  accomplish  that  objective.  [EPA- 
HQ-0  AR-20 1 4-0827- 1 3 12- A 1  p.21-22] 

In  particular.  Class  7  and  8  tractor-trailers  are  designed  and  used  to  transport  large  quantities  of  goods.  To 
perform  this  task,  the  vehicle  must  have  three  components:  an  engine,  a  tractor,  and  a  trailer.  These  three 
components  are  inextricably  linked;  no  one  part  can  successfully  transport  goods  without  the  other  two. 
And  the  trailers  addressed  in  the  proposal  are  designed  and  engineered  to  operate  in  tandem  with 
tractors.  [EPA-HQ-OAR-20 14-0827- 13 12-A1  p.22] 

As  their  design  features  would  suggest,  these  tractors  and  trailers  are  operated  together  almost 
exclusively.104  The  height  of  the  tractor  is  designed  to  correspond  to  the  height  of  the  trailer,  achieving 
optimal  aerodynamic  performance  and  minimal  air-resistance  only  when  the  two  are  coordinated.105 
Moreover,  as  the  primary  load-carrying  device,  trailers  account  for  a  substantial  percentage  of  the  engine 
load  and  therefore  contribute  significantly  to  the  vehicle’s  emissions.  Accordingly,  the  use  of  improved 
aerodynamic  and  tire  technologies  on  the  trailer  will  reduce  the  vehicle’s  emissions.106 107  EPA’s 
interpretation  of  ‘motor  vehicle’  as  consisting  of  the  engine,  tractor,  and  trailer  in  the  heavy-duty  context 
is  therefore  a  reasonable  interpretation  of  the  statute.108  [EPA-HQ-OAR-20 14-0827-1 3 12-A1  p.22] 

EPA’s  interpretation  is  likewise  consistent  with  other  provisions  of  the  CAA  and  EPA  implementing 
regulations  addressing  heavy-duty  vehicles.  Section  202(b),  which  authorizes  EPA  to  adopt  criteria 
pollutant  standards  for  heavy-duty  vehicles,  defines  a  ‘heavy  duty  vehicle’  as,  among  other  things,  having 
“a  gross  vehicle  weight  (as  determined  under  regulations  promulgated  by  the  Administrator)  in  excess  of 
six  thousand  pounds.”109  EPA  regulations  confirm  that  a  vehicle’s  ‘gross  vehicle  weight’  can  be  measured 
by  “the  maximum  weight  of  a  loaded  vehicle  and  trailer,”  or  by  “the  maximum  design  loaded  weight  of  a 
single  vehicle.”110  These  provisions  are  both  tied  to  the  way  in  which  the  vehicles  are  operated  and 
contemplate  the  load  carried  by  the  trailer.  As  EPA  notes  in  the  proposal,  its  determination  of  its  authority 
as  to  trailers  is  also  consistent  with  a  prior  interpretation  of  the  heavy-duty  vehicle  as  being  incomplete 
unless  a  trailer  is  attached.111  EPA  must  strengthen  these  provisions  to  be  consistent  with  its  delegated 
responsibility  to  establish  technology-forcing  standards  under  section  202  and  the  Agency’s  own  stated 
intention  in  the  Phase  2  proposal.  [EPA-HQ-OAR-20 14-0827- 13 12- A 1  p.23] 


85  See,  e.g..  Mass.  v.  Envtl.  Prot.  Agency,  127  S.Ct.  1438  (2007);  see  also  Coal,  for  Responsible 
Regulation,  Inc.  v.  Envtl.  Prot.  Agency,  684  F.3d  102  (D.C.  Cir.  2012). 

86  42  U.S.C.  §  7521  (emphasis  added). 

87  Id. 

88  Whitman  v.  Am.  Trucking  Ass’ns,  531  U.S.  457,  490-91  (2001)(quoting  116  Cong.  Rec.  32901-32902 
(1970),  1  Legislative  History  of  the  Clean  Air  Amendments  of  1970  (Committee  Report  compiled  for  the 
Senate  Committee  on  Public  Works  by  the  Library  of  Congress),  Ser.  No.  93-18,  p.  227  (1974)(emphasis 
in  original). 

89  Natural  Res.  Def.  Council,  Inc.  v.  Envtl.  Prot.  Agency,  655  F.2d  318,  328  (D.C.  Cir.  1981)(citing  S. 
Rep.  No. 1 196,  91st  Cong.,  2d  Sess.  24  (1970),  reprinted  in  1  Legislative  History  424;  H.R.  Rep.  No. 294, 
95th  Cong.,  1st  Sess.  273  (1977),  reprinted  in  (1977)  U.S.  Code  Cong.  &  Ad.  News  1077,  1352,  4 
Legislative  History  2740). 

90  See,  e.g.,  David  Gerard  and  Lester  B.  Lave,  Implementing  technology-forcing  policies:  The  1970 
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Clean  Air  Act  Amendments  and  the  introduction  of  advanced  automotive  emissions  controls  in  the  United 
States,  72  Technological  Forecasting  and  Social  Change  761  (2005),  available  at 
http://repository.cmu.edU/tepper/l  3  56/. 

91  See,  e.g.,  Chris  Wold,  Climate  Change,  Presidential  Power,  and  Leadership:  We  Can’t  Wait,  45  Case 
Western  Reserve  J.  of  Int’l  Law  303,  346,  available 

at  http://law.case.edu/joumals/jil/Documents/45Case  WResJIntlLl&2. 15.Article.Wold.pdf. 

92  See  Natural  Res.  Def.  Council  v.  Envtl.  Prot.  Agency,  655  F.2d  at  328  (upholding  EPA’s  technology- 
forcing  standards  under  Section  202(a)(2));  Natural  Res.  Def.  Council  v.  Thomas,  805  F.2d  410  (D.C.  Cir. 
1986))(affirming  authority  under  Section  202(a)(3)(A)(iii),  which  authorized  regulations  for  PM 
emissions  now  authorized  under  (a)(3)(A)(i));  Natural  Res.  Def.  Council  v.  Reilly,  983  F.2d  259  (D.C. 

Cir.  1993)(holding  that  Section  202(a)(3)(A)(6)  is  a  technology- forcing  provision  and  mandating  issuance 
of  a  regulation  after  consideration  of  developing  technologies);  Nat’l  Petrochemicals  &  Refiners  Ass’n  v. 
EPA,  287  F.3d  1 130  (D.C.  Cir.  2002)(affirming  authority  under  Section  202(a)(3)(A)(i));  Sierra  Club  v. 
EPA,  325  F.3d  374  (D.C.  Cir.  2003)(affirming  authority  under  Section  202(1)(2));  Crete  Carrier  Corp.  v. 
Envtl.  Prot.  Agency,  363  F.3d  490  (D.C.  Cir.  2004)(holding  that  Section  202(a)(3)(A)(i)  is  a  technology- 
forcing  provision). 

93  Natural  Res.  Def.  Council,  Inc.  v.  Envtl.  Prot.  Agency,  655  F.2d  at  328  (citing  International  Harvester 
Co.  v.  Ruckelshaus,  478  F.2d  615,  629  (D.C.Cir.1973)). 

94  Natural  Res.  Def.  Council,  Inc.  v.  Envtl.  Prot.  Agency,  655  F.2d  at  331. 

95  Id.  at  33 1-32. 

96  Control  of  Air  Pollution  from  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and 
Highway  Diesel  Fuel  Sulfur  Control  Requirements,  66  Fed.  Reg.  5002  (2001). 

97  Nat’l  Petrochemicals  &  Refiners  Ass’n  v.  EPA,  287  F.3d  1 130  (D.C.  Cir.  2002)  at  1 140. 

100  Id. 

101  42  U.S.C.  §  7550  (emphasis  added). 

104  Trucking  companies  do  not  provide  insurance  protection  for  truckers  when  operating  a  truck-tractor 
without  an  attached  trailer;  it  is  considered  a  non-business  activity.  Truckers  must  separately  purchase 
‘bobtail  insurance’  to  be  covered  between  dropping  off  one  trailer  load  and  picking  up  the  next  one.  See, 
e.g.  Insure  My  Rig,  http://www.insuremyrig.com/what-is-bobtail-insurance.html  (last  visited  Sept.  29, 
2015);  Understanding  the  Difference  Between  Bobtail  and  Non-Trucking  Liability  Insurance, 

105  76  Fed.  Reg.  57138-39  (Greenhouse  Gas  Emissions  Standards  and  Fuel  Efficiency  Standards  for 
Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  1). 

106  EPA  notes  in  the  proposed  rule  that  the  trailers  that  are  pulled  by  Class  7  and  8  tractors  account  for 
two-thirds  of  the  heavy-duty  sector’s  total  C02  emissions  and  fuel  consumption.  80  Fed.  Reg.  40253. 

107  As  a  result  of  studies  undertaken  as  part  of  initiatives  such  as  the  Department  of  Energy’s  SuperTruck 
program  and  EPA’s  SmartWay  program,  design  and  operational  practices  have  already  been  developed  to 
cost-effectively  reduce  those  emissions. 

108  The  fact  that  the  trailer  does  not  itself  ‘emit,’  does  not  exclude  it  from  EPA’s  regulatory  authority. 
Section  202(a)(1)  authorizes  EPA  to  adopt  standards  “applicable  to  the  emission  of  any  air  pollutant” 
from  new  motor  vehicles  and  motor  vehicle  engines.  This  statutory  grant  of  authority  clearly  encompasses 
standards  like  those  EPA  has  previously  adopted  for  vehicle  attributes  that  effect  emissions,  including  low- 
rolling-resistance  tires,  low-drag  brakes,  and  more  aerodynamic  vehicle  shapes.  75  Fed.  Reg.  25374 
(2010  Light  Duty  Vehicle  Greenhouse  Gas  Emission  Standards).  EPA  has  likewise  interpreted  this 
authority  to  allow  the  agency  to  adopt  compliance  approaches  that  reflect  upstream  emissions.  See  id.  See 
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also  Response  to  Comments  (“[Section  202(a)]  does  not  directly  address  what  the  “standards  applicable 
to”  the  emissions  must  be,  or  how  those  standards  are  to  be  measured.  It  does  not  specify  how  or  what 
mechanisms  EPA  may  reasonably  use  in  applying  a  standard  to  vehicle  emissions.  This  leaves  EPA  with 
discretion  to  develop  both  elements  of  the  standards  and  the  means  of  measuring  compliance  with 
them.”). 

109  42  U.S.C.  §  7521. 

11040  CFR  86.1803-01. 

1 1 1  40  CFR  86.1803-01  defines  a  ‘complete  heavy-duty  vehicle’  as  a  heavy-duty  vehicle  “that  has  the 
primary  load  carrying  device  or  container  attached,”  while  a  heavy-duty  truck  without  a  load-carrying 
device  is  considered  an  ‘incomplete  vehicle.’  Because  trailers  are  Toad  carrying  devices,’  they  are 
implicitly  part  of  the  vehicle. 

Organization:  Fitzgerald  Truck  Sales 

EPA  Lacks  Authority  to  Regulate  “Glider  Kits” 

The  distinction  between  “glider  kits”  and  “glider  vehicles”  is  important  because  EPA  lacks  authority  to 
regulate  vehicle  parts,  including  assemblages  of  parts  (without  an  engine)  such  as  glider  kits.  EPA’s 
Phase  2  Proposed  Rule  is  being  carried  out  under  the  authority  of  the  Clean  Air  Act  (“CAA”),  and  the 
CAA  does  not  provide  EPA  authority  to  regulate  the  sale  of  motor  vehicle  components,  which  is  all  that 
glider  kits  are.  The  CAA  only  authorizes  EPA  to  prohibit  the  sale  of  uncertified  “new  motor  vehicles” 
and  “new  motor  vehicle  engines.”  See  42  U.S.C.  §  7522(a)(1).  Because  glider  kits  do  not  contain 
engines,  and  have  no  motive  power,  regulation  of  the  sale  of  glider  kits  is  not  authorized  by  the  CAA. 
EPA  has  been  aware  of  the  use  of  glider  kits  for  over  35  years,  and  has  not  attempted  to  regulate  them 
because  they  are  not  “new  motor  vehicles”  or  “new  motor  vehicle  engines”  under  the  CAA.  [EPA-HQ- 
OAR-2014-O827-1 134-A1  p.4] 

Organization:  Navistar,  Inc. 

Title  II  of  the  Clean  Air  Act  (“CAA”)  governs  regulation  of  on-highway  medium-  and  heavy-duty 
engines  and  vehicles.  According  to  EPA,  the  Proposed  GHG  Rule  implements  Section  202(a)  of  Title  II 
of  the  CAA.  That  section  requires  the  EPA  Administrator  to  “prescribe  (and  from  time  to  time  revise) . .  . 
standards  applicable  to  the  emission  of  any  air  pollutant  from  any  class  of  classes  of  new  motor  vehicles 
or  new  motor  vehicle  engines,  which  in  his  judgment  cause,  or  contribute  to,  air  pollution  which  may 
reasonably  be  anticipate  to  endanger  public  health  and  welfare.”  42  U.S.C.  §  7521(a)(1).  [EPA-HQ-OAR- 
2014-0827-1 199-A1  p.3-4] 

The  agencies  acknowledge  in  the  NPRM  that  the  Proposed  Rule  is  technology- forcing. 2  That  is, 
manufacturers  must  develop  new  technologies  or  significantly  improve  existing  technologies  to  meet  the 
standards.  In  that  case,  the  agencies  must  demonstrate  that  their  predictions  are  reasonable,  that  they  have 
answered  any  theoretical  objection  to  the  identified  technologies,  identified  the  steps  needed  for  the 
technology  to  be  completed  in  the  available  time  and  offer  reasons  that  those  steps  can  be  completed.3 
Thus  EPA  bears  the  burden  of  laying  out  the  pathway  to  the  predicted  technology  in  order  to  make  its 
demonstration  that  a  Proposed  Rule  is  feasible.  [EPA-HQ-OAR-20 14-0827-1 199- A 1  p.4] 


2  NPRM  at  80  Fed.  Reg.  40154. 

3  Natural  Resources  Defense  Council,  Inc.  v.  US  EPA,  655  F.2d  317  (DC  Cir  1981). 

Organization:  Neapco 
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EPA  Lacks  Authority  to  Regulate  “Glider  Kits” 

The  distinction  between  “glider  kits”  and  “glider  vehicles”  is  important  because  EPA  lacks  authority  to 
regulate  vehicle  parts,  including  assemblages  of  parts  (without  an  engine)  such  as  glider  kits.  EPA’s 
Phase  2  Proposed  Rule  is  being  carried  out  under  the  authority  of  the  Clean  Air  Act  (“CAA”),  and  the 
CAA  does  not  provide  EPA  authority  to  regulate  the  sale  of  motor  vehicle  components,  which  is  all  that 
glider  kits  are.  The  CAA  only  authorizes  EPA  to  prohibit  the  sale  of  uncertified  “new  motor  vehicles” 
and  “new  motor  vehicle  engines.”  See  42  U.S.C.  §  7522(a)(1).  Because  glider  kits  do  not  contain 
engines,  and  have  no  motive  power,  regulation  of  the  sale  of  glider  kits  is  not  authorized  by  the  CAA. 
EPA  has  been  aware  of  the  use  of  glider  kits  for  over  35  years,  and  has  not  attempted  to  regulate  them 
because  they  are  not  “new  motor  vehicles”  or  “new  motor  vehicle  engines”  under  the  CAA.  [EPA-HQ- 
OAR-2014-O827-1134-A1  p.4] 

Organization:  Recreational  Vehicle  Industry  Association 
(RVIA) 

b.  Consistency  can  be  achieved  by  exempting  motorhomes  from  the  Phase  2  Regulation 

Under  Phase  1,  NHTSA  and  EPA  plainly  differed  on  their  regulation  of  motorhomes.  While  NHTSA 
exempted  such  vehicles  from  fuel  efficiency  standards  for  the  reasons  discussed  above,  EPA  exercised 
regulatory  authority  over  these  vehicles  under  the  Clean  Air  Act.  Such  divergent  treatment  may  not  be 
ideal  from  the  regulator’s  perspective,  but  harmonization  can  be  worse  for  the  regulated  entity  where  fuel 
efficiency  standards  may  impose  undue  costs  or  require  impractical  reduction  with  little  fuel  savings  as 
they  would  here.  [EPA-HQ-OAR-2014-0827-1261-A1  p.12] 

We  recognize  the  importance  of  regulatory  consistency.  Executive  Order  (EO)  13563  requires  agencies  to 
’tailor  its  regulations  to  impose  the  least  burden  on  society,  consistent  with  obtaining  regulatory 
objectives,  taking  into  account,  among  other  things,  and  to  the  extent  practicable,  the  costs  of  cumulative 
regulations.'  The  EO  seeks  to  ’promote  such  coordination,  simplification,  and  harmonization'  as  will 
reduce  redundancy,  inconsistency,  and  costs  of  multiple  regulatory  requirements.  [EPA-HQ-OAR-2014- 
0827-1261-A1  p.  12] 

The  only  fair  and  lawful  way  to  ensure  consistency,  harmony  and  cost-effective  regulation  is  for  EPA  to 
exclude  motorhomes  from  its  regulations  as  NHTSA  is  required  to  do  by  EISA.  The  goal  of 
harmonization  cannot  be  used  to  create  legal  authority  where  there  is  none.  NHTSA's  authority  under 
EISA  is  limited  to  commercial  vehicles.  EPA  should  exercise  its  discretion  to  follow  NHTSA's 
congressionally  mandated  course  and  exclude  motorhomes  from  its  Phase  2  regulations.  This  approach 
takes  into  account  both  legal  authority  and  disproportionate  costs  on  the  motorhome  sector.  [EPA-HQ- 
OAR-20 14-0827- 126 1-A1  p.12-13] 

In  order  to  maintain  regulatory  consistency,  harmony  and  cost-effectiveness,  EPA  should  also  exempt 
motorhomes  entirely  from  its  Phase  2  standards.  [EPA-HQ-OAR-2O14-0827-1261-A1  p.27] 

Organization:  Truck  Renting  and  Leasing 
Association 

The  context  for  these  comments  is  President  Obama’s  January  18,  201 1  executive  order  on  regulatory 
review,  which  states  that  “[w]here  relevant,  feasible,  and  consistent  with  regulatory  objectives,  and  to  the 
extent  permitted  by  law,  each  agency  ...  shall  consider  regulatory  approaches  that  reduce  burdens  and 
maintain  flexibility  and  freedom  of  choice  for  the  public”  (Executive  Order,  “Improving  Regulation  and 
Regulatory  Review,”  §  4  (White  House,  Jan.  18,  201 1)).  [EPA-HQ-OAR-2O14-0827-1 140-A1  p.2] 

Organization:  Truck  Trailer  Manufacturers  Association  (TTMA) 

EPA  lacks  statutory  authority. 
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In  our  “Authority  Objections”  section  (3),  we  will  discuss  the  legal  rationale  the  agencies  are  putting 
forward  for  regulating  trailers,  why  that  rationale  is  flawed,  and  that  the  agencies  should  focus  their 
efforts  on  end  users,  which  they  actually  do  have  authority  to  regulate.  [EPA-HQ-OAR-20 14-0827-1 172- 
Alp.2] 

EPA  and  NHTSA  do  not  have  statutory  authority  to  adopt  GHG  emission  and  fuel  efficiency  standards 
applicable  to  trailers.  [EPA-HQ-OAR-20 14-0827-1 172- A 1  p.3] 

Trailers  themselves  fail  to  meet  the  definition  of  a  “motor  vehicle”  which  states:  [EPA-HQ-OAR-20 14- 
0827-1 172-A1  p.3] 

(2)  The  term  “motor  vehicle”  means  any  self-propelled  vehicle  designed  for  transporting  persons  or 
property  on  a  street  or  highway.  [EPA-HQ-OAR-2014-0827-1172-A1  p.3] 

Trailers  are  not  self-propelled,  do  not  bum  fuel  or  exhaust  “Greenhouse  Gasses.”  A  vehicle  is  defined  as 
something  used  for  conveyance  having  a  frame,  a  suspension,  and  a  braking  system.  A  motorized  vehicle 
is  a  vehicle  (such  as  a  car,  truck,  or  motorcycle)  that  is  powered  by  a  motor.  A  trailer  is  a  vehicle  that  is 
not  motorized  and  therefore  does  not  fall  under  the  jurisdiction  of  the  Clean  Air  Act.  [EPA-HQ-OAR- 
2014-0827-1 172-A1  p.3] 

EPA  acknowledges  this  in  its  claim  to  authority  and  then  attempts  to  dismiss  it  by  claiming  that  the 
tractor,  when  combined  with  the  trailer,  together  creates  the  motor  vehicle  that  they  are  allowed  to 
regulate  under  the  CAA.  “Connected  together,  a  tractor  and  trailer  constitute  “a  self-propelled  vehicle 
designed  for  transporting  . .  .  property  on  a  street  or  highway,”  and  thus  meets  the  definition  of  “motor 
vehicle”  under  Section  216(2)  of  the  CAA.”  [EPA-HQ-OAR-20 14-0827-1 172- A 1  p.3] 

Trucks  and  trailers  are  legally  recognized  by  the  U.S.  federal  and  state  governments  as  two  different 
vehicles,  each  possessing  its  own  DOT  vehicle  identification  number  (VIN),  state  license  plate, 
registration,  regulations,  and  ownership.  The  EPA  cannot  legally  declare  one  vehicle  part  of  the  other  or 
the  two  vehicles  to  be  the  same  or  treated  as  the  same  vehicle  to  enable  a  new  regulation.  If  they  do,  then 
it  is  not  the  trailer  manufacturer  who  is  creating  a  new  motor  vehicle.  The  CAA  directs  the  EPA 
Administrator  to  regulate  “new  motor  vehicles.”  The  trailer  is  not  a  motor  vehicle  under  CAA  statute  until 
it  is  “connected”  making  it  possibly  subject  to  EPA  authority  not  at  the  time  the  trailer  was  constructed, 
but  at  the  time  an  operator  connects  it  to  a  tractor  and  completes  the  “Self-propelled  motor  vehicle”  that 
EPA  is  claiming  meets  the  definition  provided  under  216(2)  of  the  CAA.  At  connection,  the  combination 
could  then  be  said  to  meet  the  definition  for  “new  motor  vehicle”  in  216(3)  since  the  combination  has  not 
yet  had  its  title  transferred  to  the  ultimate  purchaser,  defined  in  216(5)  as  “the  first  person  who  in  good 
faith  purchases  such  new  motor  vehicle.”  [EPA-HQ-OAR-2014-0827-1 172-A1  p.3-4] 

Any  given  trailer  is  not  intended  to  be  permanently  connected  to  any  truck  by  the  trailer  OEM  for  the 
useful  life  of  the  trailer.  This  is  the  distinction  that  makes  the  trailer  different  from  any  other  part  or 
component  of  the  truck.  The  truck  has  a  device  that  engages  the  trailer’s  king  pin  and  traps  it  within  the 
truck’s  fifth  wheel.  It  is  a  third  party  that  engages  and  disengages  this  truck  device,  not  the  trailer,  and  not 
the  trailer  OEM.  Specifically,  trailer  manufacturers  do  not  sell  new  “tractor-trailers.”  As  such,  the  tractor 
and  trailer  cannot  be  considered  a  single  motor  vehicle  (indeed,  a  single  trailer  is  likely  to  be  hauled  by 
multiple  tractors  during  its  lifetime,  and,  conversely,  a  single  tractor  is  likely  to  haul  multiple  trailers). 
[EPA-HQ-OAR-20 1 4-0827- 1 1 72- A 1  p.4] 

Therefore,  if  the  Agency  wants  to  claim,  for  practical  reasons,  that  the  trailer  and  tractor  are  a  regulated 
motor  vehicle,  it  can  only  regulate  the  party  that  joined  the  trailer  to  the  tractor.  EPA  has  been  claiming 
that  they  cannot  regulate  end  users  of  trailers,  and  so  must  aim  their  regulations  at  trailer  manufactures, 
but  this  exposes  EPA’s  lack  of  authority  to  regulate,  for  these  trailer  manufacturers  do  not  create  the 
vehicles  that  EPA  claims  authority  to  regulate.  Under  the  laws  given  in  the  CAA  and  the  usual  industry 
practice  of  creating  new  combinations  of  tractors  and  trailers  to  be  used  briefly  and  then  separating  the 
tractor  from  the  trailer  to  create  a  new  combination,  all  without  transferring  the  titles  of  the  combination 
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or  even  of  any  of  the  individual  components  of  the  combination,  it  is  those  end  users  who  are  routinely 
manufacturing  motor  vehicles  and  are  thus  possibly  subject  to  regulation  under  the  laws  of  the  CAA.  It  is 
these  very  end  users  who  could  and  possibly  should  be  directed  to  select  certain  trailer-based  GHG- 
Reduction/Fuel-Economy  devices  based  on  how  they  ultimately  use  the  vehicle  they  alone  assemble. 
[EPA-HQ-0  AR-20 1 4-0827- 1 1 72- A 1  p.4] 

Since  a  trailer  is  built  for  customer  specifications  and  not  an  intended  truck,  trailer  OEMs  cannot  be 
regulated  by  the  EPA  GHG-2  regulations.  At  the  time  of  trailer  manufacture,  there  is  no  defined  or 
intended  truck  and  the  trailer  is  still  a  non-motor  vehicle.  Upon  completion  and  the  trailer  title  is  passed 
from  the  trailer  OEM  to  the  trailer  dealer,  or  end  user,  there  is  still  no  motorized  truck  that  can  be 
associated  with  the  trailer.  The  trailer  can  be  pulled  by  a  gas,  diesel,  natural  gas,  or  electric  truck  in  the 
future  with  unknown,  varying  aerodynamic  characteristics.  When  title  of  the  trailer  passes,  the  trailer 
OEM  has  no  legal  ownership  of  the  trailer  vehicle  and  the  trailer  is  not  a  part  of  any  truck  or  other 
motorized  vehicle.  The  trailer  at  this  point  is  a  separate  product  yet  to  be  put  into  commerce.  The  EPA’s 
definition  of  a  trailer  being  a  part  of  a  motorized  vehicle  has  not  been  met  and  the  OEM  no  longer  has  a 
legal  basis  to  alter  the  vehicle.  [EPA-HQ-0 AR-2014-0827-1 172-A1  p.4] 

The  language  and  structure  of  the  Clean  Air  Act  requirements  and  prohibitions  for  new  motor  vehicles 
and  engines  also  contradict  EPA’s  interpretation.  Those  provisions  contemplate  a  single  manufacturer  of 
each  new  motor  vehicle  or  each  new  motor  vehicle  engine.  For  example,  Section  206(a)(1)  requires  EPA 
to  require  testing  of  “any  new  motor  vehicle  . . .  submitted  by  a  manufacturer”  to  determine  whether  the 
vehicle  may  be  certified  as  conforming  to  emissions  regulations.  Section  206(b)  authorizes  EPA  to 
conduct  emissions  testing  to  determine  whether  new  motor  vehicles  “manufactured  by  a  manufacturer  do 
in  fact  conform”  after  being  certified.  Section  207  requires  “the  manufacturer  of  each  new  motor  vehicle” 
to  provide  an  emissions  warranty  to  the  ultimate  purchaser  to  certify  that  the  vehicle  conforms  to  the 
emissions  regulations  and  is  free  of  defects  for  its  useful  life.  And  Section  203(a)  prohibits  “a 
manufacturer  of  new  motor  vehicles  or  new  motor  vehicle  engines”  from  selling  or  importing  such 
vehicles  or  engines  unless  covered  by  a  certificate  of  conformity.  The  language  of  these  provisions 
plainly  contemplates  a  single  manufacturer  that  is  responsible  for  each  motor  vehicle,  not  multiple 
manufacturers  of  “two  detachable  parts”  that  together  constitute  the  single  motor  vehicle,  and  are  mixed 
and  matched  in  different  pairs  throughout  their  lifetime.  Moreover,  these  provisions  on  their  face  do  not 
work  as  applied  to  “two  detachable  parts”  of  a  single  motor  vehicle  that  are  mixed  and  matched.  In  the 
case  of  separate  manufacturers  of  the  tractor  and  various  trailers  that  might  be  hauled  by  that  tractor,  the 
requirements  to  test,  certify,  and  warrant  “the  motor  vehicle”  cannot  on  their  face  apply  as  written,  since 
there  is  no  single  manufacturer  of  “the  motor  vehicle.”  And  responsibility  for  violations,  such  as  by 
selling  an  uncertified  new  motor  vehicle,  is  unspecified.  [EPA-HQ-OAR-2014-0827-1172-A1  p.4-5] 

EPA  also  contends  that  the  tractor  minus  the  engine  constitutes  a  “motor  vehicle,”  even  though  such  a 
chassis  cannot  move  without  the  engine.  We  are  skeptical  of  this  assertion.  We  are  aware  of  no  instance 
in  which  EPA  has  sought  to  regulate  a  “motor  vehicle”  that  does  not  contain  an  engine,  for  the  obvious 
reason  that  such  a  “vehicle”  is  not  self-propelled  and  thus  does  not  fall  within  EPA’s  jurisdiction.  In  short. 
Congress  authorized  EPA  to  regulate  both  engines  and  complete  motor  vehicles  (containing  engines),  but 
did  not  authorize  EPA  to  regulate  a  trailer,  which  is  not  self-propelled,  even  if  that  trailer  might  be 
regarded  as  essential  to  the  purpose  of  a  tractor  to  transport  property.  [EPA-HQ-OAR-2014-0827- 1172- 
Alp.5] 

Therefore,  as  the  legal  basis  of  the  proposal  from  the  EPA  perspective  is  flawed,  all  parts  of  the  proposal 
suggesting  expansion  of  regulation  of  EPA  to  trailers  should  be  struck.  NHTSA  regulation  should  remove 
requirements  that,  by  extension,  require  trailer  manufacturers  to  be  regulated  by  EPA  by  directing 
compliance  with  regulations  in  40CFR.  [EPA-HQ-OAR-2014-0827-1172-A1  p.5] 

The  legal  basis  for  including  trailers  in  this  rulemaking  is  flawed  and  as  such  it  should  remove  trailers 
from  consideration.  If  the  agencies  are  set  on  working  to  reduce  greenhouse  gas  emissions  and  fuel 
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consumption  as  a  result  of  trailer  use,  they  would  be  better  served  by  regulating  that  use  directly.  Drivers 
and  fleets  are  the  ones  in  control  of  trailer  use,  from  specification  thru  disposal;  they  create  new  tractor- 
trailer  combinations  every  day  and  are  the  ones  who  purchase  fuel  and  emit  greenhouse  gas  as  a  result. 
[EPA-HQ-0  AR-20 1 4-0827- 1 1 72- A 1  p.18] 

Organization:  American  Council  for  an  Energy-Efficient  Economy  (ACEEE)  et  al. 

EPA’s  Clean  Air  Act  Authority 

Reducing  Emissions  through  Trailer  Improvements 

We  support  EPA’s  interpretation  of  its  authority  to  regulate  trailer  manufacturers,  namely,  that  the  trailer 
manufacturer  is  a  motor  vehicle  manufacturer  subject  to  compliance  with  emission  standards  under 
section  202  of  the  Clean  Air  Act.  EPA’s  prior  regulations  affecting  the  manufacturers  of  major 
components  of  the  motor  vehicle  demonstrate  the  agency’s  tradition  of  addressing  mobile  sources  as 
systems  of  components  that  contribute  to  vehicle  emissions.  The  trailer  manufacturer  is  the  entity  with 
control  over  the  design  of  the  trailer  -the  load-carrying  component  of  the  heavy-duty  vehicle,  and  thus  a 
major  contributor  to  that  vehicle’s  emissions.  As  such,  it  is  eminently  reasonable  for  EPA  to  devise 
standards  that  harness  the  emissions-reducing  opportunities  inherent  in  trailer  design.  [EPA-HQ-OAR- 
2014-0827-1896-A1  p.7]  [[This  comment  can  also  be  found  in  Section  16.9  of  the  Comment  Summary.]] 

Organization:  Environmental  Defense  Fund  (EDF) 

Along  with  the  NODA,  EPA  has  provided  a  legal  memorandum  responding  to  certain  claims  made  by 
TTMA  that  further  explicates  its  legal  authority  to  establish  standards  for  trailers.16  We  support  EPA’s 
reasonable  interpretation  that  a  combined  tractor-trailer  is  a  motor  vehicle  within  the  meaning  of  section 
202(a)  and  agree  that  EPA  has  permissibly  required  trailer  manufactures  to  demonstrate  compliance  with 
these  requirements.  We  also  support  NHTSA’s  separate  statutory  authority  to  adopt  standards  for  trailers. 
[EPA-HQ-0  AR-2014-0827- 1 886-A 1  p.6-7] 

a.  EPA  reasonably  determined  the  combined  tractor-trailer  constitutes  a  “new  motor  vehicle”  within  the 

meaning  of  section  202(a)  and  has  permissibly  established  standards  for  trailers  on  that  basis. 

Section  202(a)(1)  of  the  Act  directs  the  Administrator  to: 

by  regulation  prescribe  . . .  standards  applicable  to  the  emission  of  any  air  pollutant  from  any  class  or 
classes  of  new  motor  vehicles  or  new  motor  vehicle  engines,  which  in  his  judgment  cause,  or  contribute 
to,  air  pollution  which  may  reasonably  be  anticipated  to  endanger  public  health  or  welfare.17  [EPA-HQ- 
OAR-2014-0827-1886-A1  p.7] 

The  Act  further  defines  “motor  vehicle”  to  mean  “any  self-propelled  vehicle  designed  for  transporting 
persons  or  property  on  a  street  or  highway.”18  EPA  reasonably  explained  that  a  combined  tractor-trailer 
meets  the  statutory  definition  for  motor  vehicle,  noting  “Class  7/8  heavy-duty  vehicles  are  composed  of 
three  major  components: — The  engine,  the  cab-chassis  (i.e.  the  tractor),  and  the  trailer,”  and  “[cjonnected 
together,  a  tractor  and  trailer  constitute  ‘a  self-propelled  vehicle  designed  for  transporting  . .  .  property  on 
a  street  or  highway,’  and  thus  meet  the  definition  of  ‘motor  vehicle’  under  Section  216(2)  of  the  CAA.”19 
[EPA-HQ-0  AR-2014-0827- 1 886-A  1  p.7] 

TTMA  argues  that,  for  purposes  of  regulating  trailer  manufacturers,  the  agency  must  separately  consider 
the  tractor  and  trailer,  but  later,  once  physically  connected,  TTMA  seems  to  concede  that  the  combined 
tractor-trailer  would  meet  the  statutory  definition  of  “motor  vehicle.”20  That  conclusion  certainly  does  not 
flow  inextricably  from  the  statute;  nor  is  it  reasonable.  Indeed,  TTMA’s  preferred  interpretation — which 
creates  artificial  limitations  on  the  agency’s  ability  to  establish  standards  for  a  “new  motor  vehicle” — 
ignores  the  realities  of  how  these  vehicles  are  designed  and  used,  and  would  frustrate  EPA’s  statutory 
mandate  to  regulate  “the  emission  of  any  air  pollutant  from  any  class  or  classes  of  new  motor  vehicles.”21 
[EPA-HQ-0  AR-2014-0827- 1 886-A  1  p.7-8] 
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In  any  event,  EPA  is  tasked  with  interpreting  ambiguous  statutory  provisions  and  has  done  so  reasonably 
here,  concluding  that  a  trailer  is  a  vehicle  “when  it  has  a  frame  with  axles  attached.”22  That  interpretation 
is  reasonable,  it  enables  the  agency  to  address  a  significant  source  of  emissions  from  new  motor  vehicles 
consistent  with  section  202’ s  mandate  and  the  underlying  purposes  of  the  Act,  and  should  be  accorded 
deference.  [EPA-HQ-OAR-2014-0827-1886-A1  p.8] 

EPA’s  regulation  of  trailers  is  likewise  consistent  with  and  supported  by  the  agency’s  long-standing, 
holistic  approach  to  addressing  pollution  from  mobile  sources.  EPA  identifies  numerous  examples,  both 
of  section  202  provisions  that  authorize  regulation  of  specific  components,  as  well  as  past  agency 
regulations  that  address  specific  vehicle  components,  including  by  requiring  testing  of  components  and 
incomplete  vehicles  to  certify  compliance  with  emission  standards.23  In  addition  to  these  provisions,  EPA 
has,  in  other  instances,  reasonably  established  and  assessed  compliance  with  emissions  standards  based 
on  the  ability  of  the  integrated  vehicle  system  to  secure  reductions.  [EPA-HQ-OAR-2014-0827-1886-A1 

p.8] 

Engine  and  Vehicle  Standards.  EPA  and  NHTSA’s  joint  Heavy  Duty  and  Light  Duty  National  Programs 
recognize  the  reality  that  reducing  emissions  from  a  class  of  vehicle  requires  a  holistic  approach.  In  the 
Phase  1  heavy-duty  rule,  for  instance,  EPA  and  NHTSA  affirmed  “the  importance  of  addressing  the  entire 
vehicle  in  reducing  fuel  consumption  and  GHG  emissions,”24  setting  separate  standards  for  the  tractor  cab 
and  the  engine  installed  in  the  tractor,25  including  “improvements  in  the  tractor  (such  as  aerodynamics), 
tires,  and  other  vehicle  systems.”26  Similarly,  in  setting  the  Phase  1  standards  for  light-duty  vehicles,  EPA 
and  NHTSA  considered  reductions  that  could  be  achieved  by  deploying  advanced  technologies  and 
optimizing  vehicle  systems.27  [EPA-HQ-OAR-2014-0827-1886-A1  p.8] 

Compliance  Assessment.  EPA’s  Greenhouse  Gas  Emissions  Model  (GEM)  for  medium-  and  heavy-duty 
vehicles,  supporting  Phase  1  and  2,  likewise  reflects  an  integrated,  holistic  approach.  GEM  allows  various 
vehicle  characteristics  to  be  evaluated  for  compliance  with  standards,  including  for  Class  7  and  8  tractor 
manufacturers,  inputs  like  aerodynamic  drag,  tire  rolling  resistance,  vehicle  speed  limiter,  vehicle  weight 
reduction,  and  extended  idle  reduction.28  These  inputs  implicate  numerous  components  of  the  vehicle 
including  the  tires,  wheels,  body,  and  transmission.29  [EPA-HQ-OAR-2014-0827-1886-A1  p.9] 

Similarly,  the  OMEGA  model  for  light-duty  vehicles  allows  manufacturers  to  “choose  from  a  myriad  of 
C02  reducing  technologies,”  so  that  “for  a  variety  of  levels  of  C02  emission  control,  there  are  an  almost 
infinite  number  of  technology  combinations  which  produce  the  desired  C02  reduction.”30  [EPA-HQ-OAR- 
2014-0827-1886-A1  p.9] 

EPA’s  past  practice  reflects  a  holistic  approach  to  both  establishing  and  assessing  compliance  with 
vehicle  emission  standards,  which  allows  emission  standards  to  be  met  through  improvements  to  many 
portions  of  the  integrated  vehicle.  In  keeping  with  this  longstanding  approach,  EPA  has  reasonably 
interpreted  its  authority  to  include  establishing  emission  standards  for  trailers,  a  major  source  of 
emissions  from  the  integrated  heavy-duty  vehicle.  [EPA-HQ-OAR-2014-0827-1886-A1  p.9] 

b.  EPA  has  Reasonably  Required  Trailer  Manufacturers  to  Demonstrate  Compliance  with  Trailer 

Standards. 

TTMA  likewise  objects  that  each  motor  vehicle  can  have  only  one  manufacturer,  that  the  trailer 
manufacturer  is  not  The’  manufacturer  for  the  combined  tractor-trailer,  and  thus,  that  trailer 
manufacturers  cannot  be  regulated.31  [EPA-HQ-OAR-2014-0827-1886-A1  p.9] 

As  a  threshold  matter,  section  202(a)(1) — the  provision  under  which  EPA  has  adopted  these 
standards — requires  that  the  agency  adopt  standards  “applicable  to  .  .  .  new  motor  vehicles”  but  does  not 
describe  whether  one  or  more  entities  may  be  responsible  for  meeting  these  standards.  In  the  absence  of 
such  a  limitation,  EPA  reasonably  determined  that  standards  could  apply  to  trailer  manufacturers  as  well 
as  tractor  manufacturers,  given  that  “[t]he  trailer  manufacturer  sets  the  design  specifications  that  affect  the 
GHG  emissions  attributable  to  pulling  the  trailer.”32  [EPA-HQ-OAR-2014-0827-1886-A1  p.9-10] 
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Even  so,  EPA  reasonably  determined  that  trailer  manufacturers  fall  within  statutory  definition  of 
manufacturer  in  section  216,  which  is  defined  as:  [EPA-HQ-OAR-2014-0827-1886-A1  p.10] 

any  person  engaged  in  the  manufacturing  or  assembling  of  new  motor  vehicles,  new  motor  vehicle 
engines,  new  nonroad  vehicles  or  new  nonroad  engines,  or  importing  such  vehicles  or  engines  for  resale, 
or  who  acts  for  and  is  under  the  control  of  any  such  person  in  connection  with  the  distribution  of  new 
motor  vehicles,  new  motor  vehicle  engines,  new  nonroad  vehicles  or  new  nonroad  engines.33  [EPA-HQ- 
OAR-2014-0827-1886-A1  p.10] 

This  definition  is  capacious  and  in  no  way  suggests  a  new  motor  vehicle  must  have  a  single  manufacturer. 
EPA  has  determined  that  “[i]t  is  reasonable  to  view  the  trailer  manufacturer  as  ‘engaged  in’  (section  216 
(1))  the  manufacturing  or  assembling  of  the  tractor- trailer,”34  and  that  its  responsibility  under  section  202 
of  the  CAA  to  “prescribe  (and  from  time  to  time  revise) .  .  .  standards  applicable  to  the  emission  of  any 
air  pollutant  from  any  class  or  classes  of  new  motor  vehicles  .  .  .  which  in  his  judgment  cause,  or 
contribute  to,  air  pollution  which  may  reasonably  be  anticipated  to  endanger  public  health  or  welfare” 
includes  the  authority  to  regulate  the  manufacturer  of  the  trailer  component  of  the  combined  tractor- 
trailer.35  [EPA-HQ-OAR-20 14-0827- 1 8  86- A 1  p.10] 

TTMA  points  to  several  provisions  in  Title  II  to  support  its  alternative  construction,  but  these  provisions 
do  not  compel  its  single-manufacturer  interpretation.  Moreover,  as  EPA  notes,  the  single-manufacturer 
interpretation  would  result  in  an  unworkable  system  where  entities  without  design  or  manufacturing 
authority  would  face  compliance  obligations.36  [EPA-HQ-OAR-2014-0827-1886-A1  p.10] 

Accordingly,  the  agency’s  determination  to  set  standards  applicable  to  trailer  manufacturers — given  that 
the  trailer  is  a  major  contributor  to  the  emissions  of  the  heavy  duty  vehicle — is  a  reasonable  interpretation 
of  the  statutory  scheme  it  is  entrusted  to  administer.  As  such,  the  decision  warrants  deference.37  [EPA-HQ- 
O  AR-20 1 4-0827- 1 8  86- A 1  p.10] 

c.  NHTSA  has  Clear  Authority  to  Regulate  Trailers 

TTMA  likewise  challenges  NHTSA ’s  authority  to  adopt  trailer  standards,  but  those  challenges  are  equally 
without  merit.  The  Energy  Independence  and  Security  Act  (EISA)  requires  NHTSA  to  create  a  medium- 
and  heavy-duty  fuel  efficiency  program  “designed  to  achieve  the  maximum  feasible  improvement”  in  fuel 
efficiency.38  Inclusion  of  trailers  in  NHTSA’s  program  is  reasonable,  consistent  with  the  statute,  and 
crucial  to  satisfying  NHTSA’s  mandate  to  improve  fuel  efficiency.  Moreover,  inclusion  of  trailers  in  the 
program  reasonably  harmonizes  EISA  with  NHSTA’s  authority  under  the  Motor  Vehicle  Safety  Act 
(MVS A)  and  with  EPA  authority.  [EPA-HQ-OAR-2014-0827-1886-A1  p.l  1] 

EISA’s  fuel  economy  standards  for  medium-  and  heavy-duty  on-highway  vehicles  and  work  trucks 
amends  49  U.S.C.  32902,  by  adding  a  subsection  (k).  EISA  also  amends  the  defined  terms  contained  in 
section  32901  by  adding  the  terms,  ‘automobile,3  ‘commercial  medium-  and  heavy-duty  on-highway 
vehicle,’  ‘non-passenger  automobile,’  and  ‘work  truck,’  each  of  which  is  defined  as  a  ‘vehicle’  of  a 
particular  type.39  For  example,  a  commercial  medium-  and  heavy-duty  on-highway  vehicle  is  “an  on- 
highway  vehicle  with  a  gross  vehicle  weight  rating  of  10,000  pounds  or  more.”40  [EPA-HQ-0 AR-20 14- 
0827-1886-A1  p.l  1] 

As  NHTSA  notes  in  the  rule  proposal,41  EISA  does  not  define  ‘vehicle,’  a  term  that  appears  repeatedly  in 
the  provisions  creating  the  fuel  efficiency  program  for  commercial  medium-  and  heavy-duty  on-highway 
vehicles  and  work  trucks,  as  well  as  in  the  definitions  of  the  added  terms.  Nor  is  ‘vehicle’  an  otherwise 
defined  term  under  section  32901.  In  light  of  this  silence,  NHTSA  reasonably  looked  to  its  organic 
statute,  the  MVSA,  contained  at  the  same  subtitle,  which  defines  motor  vehicle  as  “a  vehicle  driven  or 
drawn  by  mechanical  power  and  manufactured  primarily  for  use  on  public  streets,  roads,  and  highways, 
but  does  not  include  a  vehicle  operated  only  on  a  rail  line.”42  Relying  both  on  the  terms  of  the  MVSA  and 
EISA,  NHTSA  reasonably  determined  that  trailers  be  included  within  the  fuel  efficiency  program.  [EPA- 
HQ-0  AR-20 14-0827- 1 886-A 1  p.ll] 
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TTMA  asserts  that  the  statutory  reference  to  “gross  vehicle  weight  rating”  (GVWR)  combined  with  the 
distinction  that  EPA  drew  in  a  previous  rulemaking  between  GVWR  and  'gross  combined  weight  rating’ 
(GCWR)  somehow  expressly  forecloses  NHTSA’s  regulation  of  trailers.43  However,  at  most  this 
reference  helps  to  elucidate  the  types  of  tractors  contemplated  by  the  regulation  and  does  not  expressly 
(or  otherwise)  foreclose  regulation  of  trailers.  Moreover,  contrary  to  TTMA’s  assertion,  EPA’s  definition 
of  GVWR  considers  the  “loaded  weight”  of  the  vehicle,  “in  operational  status  with  all  standard 
equipment.”44  Indeed,  the  term,  'gross  combined  weight  rating,’  does  not  appear  in  any  provision  under 
Title  42  or  Title  49.  [EPA-HQ-OAR-20 14-0827- 1886-A1  p.l  1-12] 

Accordingly,  NHTSA  reasonably  concluded  that  trailers  fall  within  the  definition  of  commercial  medium- 
and  heavy-duty  on  highway  vehicle.  Doing  so  is  consistent  with  the  statutory  text;  and  reasonably  furthers 
NHTSA’s  mandate  to  secure  “maximum  feasible”  improvements  in  fuel  efficiency  from  medium-  and 
heavy-duty  vehicles.  [EPA-HQ-OAR-20 14-0827- 1886-A1  p.  12] 


16  EPA,  Legal  Memorandum  Discussing  Issues  Pertaining  to  Trailers,  Glider  Vehicles,  and  Glider  Kits 
under  the  Clean  Air  Act,  Docket  ID.  No.  EPA-HQ-OAR-2014-0827-1627. 

17  42  U.S.C.  §  7521(a)(1). 

18  42  U.S.C.  §  7550(2). 

19  80  Fed.  Reg.  40170. 

20  Comment  submitted  by  John  Freiler,  Engineering  Manager,  Truck  Trailer  Manufacturers  Association 
(TTMA)  to  EPA  Proposed  Rule:  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium 
and  Heavy-Duty  Engines  and  Vehicles;  Phase  2,  at  3,  Docket  ID  No.  EPA-HQ-OAR-2014-0827-1 172 
(September  30, 2015). 

21  42  U.S.C.  §  7521(a)(1). 

22  80  Fed.  Reg.  40170. 

23  EPA,  Legal  Memorandum  Discussing  Issues  Pertaining  to  Trailers,  Glider  Vehicles,  and  Glider  Kits 
under  the  Clean  Air  Act,  at  3  (citing  examples  including  section  202  (a)(6)  (standards  for  onboard  vapor 
recovery  systems  on  light-duty  vehicles,  requiring  installation  of  such  systems);  section  202  (a)(5)(A) 
(standards  to  control  emissions  from  refueling  motor  vehicles,  requiring  consideration  of,  and  possible 
design  standards  for,  fueling  system  components);  202  (k)  (standards  to  control  evaporative  emissions 
from  gasoline-fueled  motor  vehicles);  and  40  C.F.R.  86.146-96  and  86.150-98  (refueling  spitback  and 
refueling  test  procedures)). 

24  76  Fed.  Reg.  57115. 

25  76  Fed.  Reg.  57134. 

26  76  Fed.  Reg.  57135. 

27  EPA  and  NHTSA  reviewed  a  wide  range  of  technologies  available  to  manufacturers,  including 
gasoline  direct  injection,  downsized  engines  that  use  turbochargers,  advanced  transmissions,  start-stop 
technology,  improved  tire  rolling  resistance,  reductions  in  vehicle  weight,  and  improvements  in  vehicle 
air  conditioners,  including  low  leak  systems.  75  Fed.  Reg.  25332. 

28  76  Fed.  Reg.  57147. 

29  In  fact,  a  number  of  commenters  on  the  proposal  requested  “that  cab  doors,  cab  sides  and  backs,  cab 
underbodies,  frame  rails,  cross  members,  clutch  housings,  transmission  cases,  axle  differential  carrier 
cases,  brake  drums,  and  other  components  be  allowed  to  be  replaced  with  light-weight  versions”  to  meet 
the  tractor  fuel  consumption  and  C02  emissions  standards.”  76  Fed.  Reg.  57151. 
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30  75  Fed.  Reg.  25452.  Inputs  to  the  OMEGA  model  include  low  rolling  resistance  tires,  low  friction 
lubricants,  engine  friction  reduction,  aggressive  shift  logic,  early  torque  converter  lock-up,  improved 
electrical  accessories,  low  drag  brakes,  and  advanced  gasoline  engine  and  transmission  technologies  such 
as  turbo/downsizing,  gasoline  direct  injection,  and  dual-clutch  transmission.  75  Fed.  Reg.  25449-50. 

3 1  Comment  submitted  by  John  Freiler,  Engineering  Manager,  Truck  Trailer  Manufacturers  Association 
(TIMA),  at  5. 

32  EPA,  Legal  Memorandum,  at  5. 

33  42  U.S.C.  §  7550(1)  (CAA  §  216(1)). 

34  EPA,  Legal  Memorandum  at  5. 

35  42  U.S.C.  §  7521(a)(1). 

36  EPA,  Legal  Memorandum,  at  6. 

37  See  Chevron,  U.S.A.  v.  Natural  Resources  Defense  Council,  Inc.,  467  U.S.  837,  844  (1984)  (Courts 
“have  long  recognized  that  considerable  weight  should  be  accorded  to  an  executive  department's 
construction  of  a  statutory  scheme  it  is  entrusted  to  administer.”  When  an  agency’s  authority  “on  a 
particular  question  is  implicit  rather  than  explicit ...  a  court  may  not  substitute  its  own  construction  of  a 
statutory  provision  for  a  reasonable  interpretation  made  by  the  administrator  of  an  agency.”). 

38  49  U.S.C.  32902(k). 

39  The  EISA  defines  both  the  ‘commercial  medium-  and  heavy-duty  on-highway  vehicle’  and  the  ‘work 
truck’  under  section  32901  as  a  ‘vehicle’  of  a  particular  gross  vehicle  weight  rating.  49  U.S.C.  § 
32901(a)(7),  (19). 

40  49  U.S.C.  §  32901(a)(7). 

41  80  Fed.  Reg.  40171. 

42  49  U.S.C.  §  30102(a)(7). 

43  Comment  submitted  by  John  Freiler,  Engineering  Manager,  Truck  Trailer  Manufacturers  Association 
(TTMA),  at  6  (“EISA’s  definition  of  “commercial  medium-  and  heavy-duty  on-highway  vehicle” 
excludes  trailers.  GVWR  is  distinct  from  the  gross  combined  weight  rating  (“GCWR”),  which  includes 
both  the  weight  of  a  loaded  trailer  and  the  weight  of  the  tractor.”). 

44  40  CFR  86.1803-01.  GVWR  is  defined  as  “the  value  specified  by  the  manufacturer  as  the  maximum 
design  loaded  weight  of  a  single  vehicle,  consistent  with  good  engineering  judgment.”  ‘Loaded  weight’  is 
defined  as  “the  vehicle's  curb  weight  plus  300  pounds.”  ‘Curb  weight’  is  defined  as  “the  actual  or  the 
manufacturer’s  estimated  weight  of  the  vehicle  in  operational  status  with  all  standard  equipment,  and 
weight  of  fuel  at  nominal  tank  capacity,  and  the  weight  of  optional  equipment  computed  in  accordance 
with  §  86.1832-01.” 

Organization:  National  Association  of  Clean  Air  Agencies 
(NACAA) 

2.  February  2016  draft  EPA  Legal  Memorandum  Discussing  Issues  Pertaining  to  Trailers ,  Glider 
Vehicles ,  and  Glider  Kits  under  the  Clean  Air  Act 

NACAA  is  a  strong  proponent  of  regulating  greenhouse  gas  emissions  associated  with  trailers.  In  our 
September  29,  2015  comments,  we  commended  the  agency  for  proposing  such  regulations  for  the  first 
time  at  the  national  level.  In  fact,  we  noted  our  belief  that  EPA’s  proposed  trailer  provisions  missed 
several  opportunities  to  maximize  fuel  efficiency  technologies  in  the  heavy-duty  trailer  sector  and  urged 
the  agency  to  consider  our  recommendations  for  additional  provisions  in  the  final  rule.  NACAA  has  also 
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expressed  support  for  the  agency’s  proposal  to  close  the  existing  loophole  for  glider  kits  and  glider 
vehicles,  under  which  pre-2013  engines  -  with  no  limit  on  age  -  may  be  installed  into  new  glider  kits 
without  meeting  applicable  standards.  We  believe  EPA  has  the  environmental  obligation  to  regulate 
trailers,  glider  vehicles  and  glider  kits,  as  well  as  the  legal  authority  to  do  so  in  the  way  it  proposes  and,  in 
fact,  could  go  further.  NACAA,  therefore,  welcomes  the  agency’s  draft  legal  memorandum  on  this  issue 
that  provides  clarification  of  the  firm  legal  basis  for  its  proposed  actions.  [EPA-HQ-OAR-20 14-0827- 
1890-A1  p.2]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment  Summary.]] 

Organization:  Stoughton  Trailers 


Non- Vehicle 

A  trailer  is  not  powered  for  self-transportation  and  does  not  directly  produce  C02;  therefore,  is  not  under 
the  authority  of  EPA  with  regard  to  the  area  of  focus.  [EPA-HQ-OAR-2014-0827-1212-A2  p.2] 

Organization:  Truck  Trailer  Manufacturers  Association  (TTMA) 

Regarding  Section  (g)  of  the  Memo:  Alternative  Provisions  for  Trailer  Manufacturers. 

We  would  first  like  to  comment  on  Section  (g)  of  the  Memo,  which  states  that  EPA  is  considering  an 
alternative  rule  that  would  simply  require  trailer  manufacturers  to  label  and/or  provide  some  test  data  to 
show  that  the  trailer  is  capable  of  being  assembled  into  a  compliant  tractor-trailer,  and  then  impose  the 
responsibility  of  combining  compliant  trailers  with  compliant  tractors  on  the  motor  carriers.  While  we 
would  want  to  see  the  specifics  of  such  a  regulation  and  carefully  consider  the  statutory  authority  and 
practical  implications,  in  general  we  find  this  approach  be  superior  to  the  approach  taken  in  the  original 
proposal,  for  again,  as  we  understand  this  proposal,  the  agency  would  be  placing  the  compliance 
obligation  on  the  motor  carrier  in  matching  tractors  to  trailers  in  daily  use  so  as  to  achieve  the  regulatory 
goals.  [EPA-HQ-OAR-2014-0827-1873-A2  p.2] 

Presuming  that  the  Agencies  can  regulate  the  combination  of  tractors  to  trailers  under  the  CAA,  we  could, 
in  principal,  agree  with  the  idea  that  marketing  a  trailer  constructed  in  such  a  way  that  it  could  not  be  used 
to  meet  those  requirements  or  willfully  mislabeled  so  as  to  nullify  the  regulations  on  the  combination  of 
tractors  and  trailers  could  be  viewed  as  a  defeat-device  under  the  regulation.  We  would  caution  that  there 
would  undoubtedly  be  designs  of  trailers  that  could  be  legitimately  used  in  accordance  with  these 
regulations  the  Agency  is  considering,  or  be  misused  by  an  end  user,  and  the  possibility  of  such  misuse 
must  not  constitute  “causing”  the  use  of  a  defeat  device.  [EPA-HQ-OAR-2014-0827-1873-A2  p.2] 

Regarding  the  remainder  of  Memo  as  it  pertains  to  Trailer  Manufacturers: 

Section  3  of  our  previous  comment  on  the  proposed  rulemaking,  submitted  on  September  30,  2015, 
contained,  set  forth  our  objections  to  the  Agencies’  assertion  of  legal  authority  to  regulate  manufacturers 
of  non-motorized  trailers,  and  we  again  incorporate  that  discussion  here  and  add  the  following  summary 
comments:  [EPA-HQ-OAR-2014-0827-1873-A2  p.2]  [[This  comment  can  also  be  found  in  section  16.9 
of  the  Comment  Summary.]] 

EPA  Authority:  Congress,  in  enacting  the  Clean  Air  Act,  did  not  authorize  EPA  to  regulate  trailers:  [EPA- 
HQ-OAR-2014-0827-1873-A2  p.2]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment 
Summary.]] 

A  trailer  is  not  a  “motor  vehicle”  as  that  term  is  defined  in  the  Clean  Air  Act  (i.e.  it  is  not  “self- 
propelled”).  [EPA-HQ-OAR-2014-0827-1873-A2  p.2]  [[This  comment  can  also  be  found  in  section  16.9 
of  the  Comment  Summary.]] 

Tractors  and  trailers  are  manufactured  and  sold  separately  by  different  sets  of  manufacturers  to  customer 
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populations  that  are  not  the  same.  As  such,  the  tractor  and  the  trailer  cannot  be  considered  a  single  motor 
vehicle.  [EPA-HQ-OAR-2014-0827-1873-A2  p.2]  [[This  comment  can  also  be  found  in  section  16.9  of 
the  Comment  Summary.]] 

The  language  and  structure  of  the  Clean  Air  Act  requirements  and  prohibitions  contemplate  a  single 
manufacturer  of  each  new  motor  vehicle  or  each  new  motor  vehicle  engine.  In  the  case  of  separate 
manufacturers  of  the  tractor  and  various  trailers  that  might  be  hauled  by  that  tractor,  the  requirements  to 
test,  certify,  and  warrant  “the  motor  vehicle”  cannot  on  their  face  apply  as  written,  since  there  is  no  single 
manufacturer  of  “the  motor  vehicle.”  It  also  is  unclear  which  of  the  manufacturers  would  be  responsible 
for  selling  an  uncertified  motor  vehicle.  [EPA-HQ-OAR-2014-0827-1873-A2  p.2-3]  [[This  comment  can 
also  be  found  in  section  16.9  of  the  Comment  Summary.]] 

That  the  Clean  Air  Act  authorizes  EPA  to  establish  standards  for  certain  types  of  emission-related  vehicle 
components  (e.g.,  onboard  vapor  recovery  systems)  does  not  grant  EPA  an  open-ended  license  to  regulate 
any  vehicle  component.  To  the  contrary,  that  Congress  authorized  EPA  to  regulate  certain  types  of 
components  establishes  that  EPA  is  not  authorized  to  regulate  those  components  not  specifically 
enumerated  in  the  Act.  EPA’s  position  is  limitless  and  suggests  that  EPA  has  authority  to  regulate  the 
design  characteristics  of  any  component  or  portion  of  the  vehicle,  which  thereby  renders  more  specific 
provisions  in  the  Act  superfluous,  contrary  to  well-established  rules  of  statutory  interpretation.  [EPA-HQ- 
OAR-2014-0827-1873-A2  p.3]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment 
Summary.]] 

In  short,  Congress  authorized  EPA  to  regulate  both  engines  and  complete  motor  vehicles  (containing 
engines),  but  Congress  did  not  authorize  EPA  to  regulate  a  trailer,  which  is  not  self-propelled,  even  if  that 
trailer  might  be  regarded  as  essential  to  the  purpose  of  a  tractor  to  transport  property.  [EPA-HQ-OAR- 
2014-0827-1873-A2  p.3]  [[This  comment  can  also  be  found  in  section  5.1  of  the  Comment  Summary.]] 

NHTSA  Authority:  Congress,  in  enacting  the  Energy  Independence  and  Security  Act  (“EISA”),  did  not 
authorize  NHTSA  to  regulate  trailers.  [EPA-HQ-OAR-2014-0827-1873-A2  p.3]  [[This  comment  can  also 
be  found  in  section  16.9  of  the  Comment  Summary.]] 

The  EISA  defines  “commercial  medium-  and  heavy-duty  on-highway  vehicle”  to  mean  “an  on-highway 
vehicle  with  a  gross  vehicle  weight  rating  [GVWR]  of  10,000  pounds  or  more.”  This  definition  excludes 
trailers.  In  particular,  GVWR  is  widely  understood,  including  by  EPA  and  NHTSA  in  prior  rulemakings, 
to  include  only  the  loaded  weight  of  the  tractor,  and  specifically  to  exclude  the  weight  of  the  trailer.  [EPA- 
HQ-OAR-2014-0827-1873-A2  p.3]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment 
Summary.]] 

GVWR  is  distinct  from  the  gross  combined  weight  rating  (“GCWR”),  which  includes  both  the  weight  of  a 
loaded  trailer  and  the  weight  of  the  tractor  itself.  And  indeed,  EPA  and  NHTSA  recognized  this  important 
distinction  in  promulgating  GHG  emission  standards  and  fuel  efficiency  standards  for  medium  and  heavy- 
duty  engines  and  vehicles  in  2011,  stating:  “GVWR  describes  the  maximum  load  that  can  be  carried  by  a 
vehicle,  including  the  weight  of  the  vehicle  itself.  Heavy-duty  vehicles  also  have  a  gross  combined  weight 
rating  (GCWR),  which  describes  the  maximum  load  that  the  vehicle  can  haul,  including  the  weight  of  a 
loaded  trailer  and  the  vehicle  itself.”  See  76  Fed.  Reg.  57,106,  57,114  (Sept.  15,  2011).  [EPA-HQ-OAR- 
2014-0827-1873-A2  p.3]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment  Summary.]] 

In  other  words,  the  EISA  definition  is  tethered  to  GVWR.  If  Congress  intended  the  definition  of 
“commercial  medium-  and  heavy-duty  on-highway  vehicle”  to  include  trailers,  it  could  have  done  so 
either  explicitly  or  by  defining  the  category  of  vehicles  by  reference  to  GCWR  instead  of  GVWR.  [EPA- 
HQ-OAR-2014-0827-1873-A2  p.3]  [[This  comment  can  also  be  found  in  section  16.9  of  the  Comment 
Summary.]] 

The  statutory  directive  for  the  agency  to  regulate  the  fuel  economy  of  commercial  medium-  and  heavy 
duty  on-highway  vehicles  and  work  trucks  indicates  that  Congress  did  not  intend  to  encompass  trailers. 
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Specifically,  Section  32902(k)  directs  the  Secretary  of  Transportation  to  examine  “the  fuel  efficiency  of 
commercial  and  medium-  and  heavy-duty  on-highway  vehicles,”  to  determine  procedures  and  methods 
“for  measuring  the  fuel  efficiency  of  such  vehicles,”  to  take  into  consideration  the  “work  performed  by 
such  on-highway  vehicles”  and  to  implement  “fuel  economy  standards.”  But  trailers  do  not  actually  have 
any  source  of  power,  do  not  consume  fuel,  and  do  not  do  any  work  by  themselves.  As  discussed  above  in 
relation  to  EPA  authority,  trailers  may  be  hauled  by  multiple  different  tractors,  resulting  in  different  fuel 
economy  for  the  various  tractor-trailer  combinations.  Even  if  trailers  might  have  aerodynamic 
characteristics  that  affect  the  fuel  economy  of  the  tractor  that  actually  uses  fuel,  the  trailer  does  not  itself 
have  “fuel  efficiency,”  and  Congress  did  not  authorize  the  Secretary  to  establish  aerodynamic 
requirements.  [EPA-HQ-OAR-20 14-0827-1 873- A2  p.3-4]  [[This  comment  can  also  be  found  in  section 
16.9  of  the  Comment  Summary.]] 

Conclusion 

While  direct  regulation  of  trailer  manufacturers  remains  outside  the  statutory  authority  granted  under  the 
Clean  Air  Act  or  the  Energy  Independence  and  Security  Act,  there  is  a  method  suggested  in  Section  (g)  of 
the  Memo  and  laid  out  in  our  comments  to  the  proposed  rulemaking  to  accomplish  the  Agencies’  goals 
that  may  be  fall  within  the  bounds  of  statutory  authority.  While  we  stand  by  our  contention  that  EPA’s 
SmartWay  program  provides  the  optimal  solution  to  reducing  greenhouse  gas  emissions  and  fuel 
consumption  in  the  heavy  duty  freight  sector,  we  hope  that  if  the  Agencies  feel  that  additional  regulation 
is  needed,  they  will  pursue  the  “Alternative  Provisions”  approach  and  work  with  the  trucking  industry  to 
create  a  set  of  reasonable  and  effective  regulations.  [EPA-HQ-OAR-20 14-0827-1 873- A2  p.4]  [[This 
comment  can  also  be  found  in  section  16.9  of  the  Comment  Summary.]] 

Once  again,  we  appreciate  the  Agencies’  outreach  to  the  trailer  manufacturers  and  pledge  to  continue  our 
cooperation  in  efforts  to  develop  the  most  effective  regulations  possible  within  the  existing  legal 
framework.  [EPA-HQ-OAR-2014-0827-1873-A2  p.4]  [[This  comment  can  also  be  found  in  section  16.9 
of  the  Comment  Summary.]] 


22  E.g.  80FR40612  Table  1  of  §1037.107  -  Phase  2  C02  Standards  for  Trailers. 

23  For  Long  Dry  Vans,  the  proposal  goes  from  a  baseline  of  87.6  to  77  g/ton-mile  of  C02  or  a  12% 
reduction.  Fuel  required  roughly  scales  with  the  cube  of  speed,  so  a  reduction  of  4%  to  speed  limits,  or 
reducing  65  to  62  would  do  that. 

29  As  pointed  out  in  the  text,  member  companies  cannot  share  specifics  through  the  Truck  Trailer 
Manufacturers  Association.  We  will  be  encouraging  individual  members  to  cite  this  footnote  and  supply 
supporting  materials  as  confidential  business  information. 


Organization:  Utility  Trailer  Manufacturing  Company 

Along  with  its  persistent  commitment  to  building  the  industry’s  strongest,  lightest,  and  safest  trailers, 
Utility  is  an  excellent  steward  of  the  environment.  Utility  Trailer  therefore  appreciates  the  Agencies’ 
overall  goal  of  reducing  greenhouse  gas  emissions.  [EPA-HQ-OAR-20 14-0827-1 183-A1  p.l] 

Unfortunately,  by  extending  its  Proposed  Rule  to  semi-trailers,  the  EPA  has  adopted  an  unprecedented 
interpretation  of  its  authority  that  exceeds  its  Congressional  authorization.  Additionally,  the  Agencies 
have  based  its  analysis  on  assumptions  that  are  completely  untethered  from  the  real  world,  resulting  in 
proposed  regulations  that  will  yield  minimal,  if  any,  net  greenhouse- gas  reduction  while  imposing 
crippling  administrative  burdens  on  the  semi-trailer  industry.  Utility  Trailer  respectfully  requests  that  the 
Agencies  reconsider  the  wisdom  of  pursuing  its  foray  into  regulating  the  aerodynamic  performance  of 
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trailers,  and  -  if  they  nonetheless  are  committed  to  this  path  -  to  reform  their  rules  to  minimize 
unnecessary  burdens  on  the  industry.  [EPA-HQ-OAR-2014-0827-1183-A1  p.l] 


Organization:  Volvo  Group 

Also  included  in  the  NoDA  were  arguments  related  to  the  Agencies’  authority  to  regulate  glider  vehicles 
and  trailers.  The  Volvo  Group  fully  supports  EPA’s  and  NHTSA’s  efforts  to  achieve  efficiency  gains  and 
criteria  emissions  reductions  as  related  to  gliders  and  trailers,  and  offer  our  comments  that  follow 
accordingly.  [EPA-HQ-OAR-2014-0827-1928-A1  p.3]  [[This  comment  can  also  be  found  in  sections  14.2 
and  16.9  of  the  Comment  Summary.]] 

Comments  on  Legal  Memorandum  Pertaining  to  Trailers,  Glider  Vehicles,  and  Glider  Kits  under 
the  CAA  -  EPA-HQ-OAR-2014-0827-1627 

Volvo  further  supports  EPA’s  proposal  to  regulate  trailers,  although  we  have  no  comment  with  respect  to 
the  Agency’s  position  on  its  legal  authority  to  do  so.  The  regulation  of  trailers  is  integral  to  the  success  of 
EPA’s  Phase  II  GHG  regulation.  As  EPA’s  Proposed  Rule  notes,  the  Agency  predicts  that  between  3 
percent  and  8  percent  of  anticipated  fuel  consumption  and  C02  improvements  from  the  Phase  II 
regulations  are  expected  to  come  from  proposed  trailer  requirements.8  While  it  may  be  possible,  with 
significant  investment,  research  and  development,  to  design  tractors  to  meet  these  limits  using  advanced 
aerodynamic  trailers,  and  while  it  may  be  possible  to  certify  tractors  using  such  trailers,  these  efforts  will 
be  significantly  undermined  in  the  absence  of  regulations  requiring  the  development  of  aerodynamic 
trailers.  The  imposition  of  stringent  new  GHG  standards  on  tractors  is  unreasonable  in  the  absence  of 
similar  standards  for  trailers  given  the  relatively  low  benefits  derived  from  what  will  require  a  very 
substantial  investment  for  vehicle  manufacturers.  [EPA-HQ-OAR-2014-0827-1928-A1  p.25]  [[This 
comment  can  also  be  found  in  section  16.9  of  the  Comment  Summary.]] 

Organization:  Wabash  National  Corporation 

B.  Granting  “Small”  Manufacturers  Exemptions  Appears  Legally  Problematic 

EPA’s  legal  basis  for  temporarily  exempting  small  trailer  manufacturers  is  questionable.  While  EPA 
relied  on  the  Regulatory  Flexibility  Act  to  create  special  provisions  for  small  trailer  manufacturers,  “[t]he 
Regulatory  Flexibility  Act’s  requirements  are  purely  procedural  and  only  require  the  agency  to  describe 
the  required  topics.”54  The  Regulatory  Flexibility  Act  therefore  “‘does  not  alter  the  substantive  mission  of 
the  agencies  under  their  own  statutes;  rather,  the  Act  creates  procedural  obligations  to  assure  that  the 
special  concerns  of  small  entities  are  given  attention  in  the  comment  and  analysis  process.  .  .  .’”55  [EPA- 
HQ-OAR-20 14-0827- 1242- A2  p.22] 

Here,  Section  202  of  the  CAA  sets  “the  substantive  mission”  of  EPA,  authorizing  the  agency  to  set 
emissions  standards  for  on-road  vehicles  and  engines.56  But  the  text  of  Section  202  says  nothing  about 
authorizing  EPA  to  grant  special  exemptions  for  small  manufacturers.  In  contrast,  several  other  sections 
of  the  CAA  contain  small  business  exemptions.57  Reading  a  similar  small  business  exception  into  Section 
202  is  dubious  because  “[w]here  Congress  explicitly  enumerates  certain  exceptions  to  a  general 
prohibition,  additional  exceptions  are  not  to  be  implied,  in  the  absence  of  evidence  of  a  contrary 
legislative  intent.”58  [EPA-HQ-OAR-20 14-0827- 1242- A2  p.22] 

The  legislative  history  of  Section  202  suggests  that  Congress  did  not  intend  to  grant  EPA  authority  for  a 
small  manufacturer  exemption.  In  the  1977  CAA  amendments,  Congress  amended  Section  202  to  create  a 
small  manufacturer  exemption  for  certain  model  years  of  motor  vehicles.  That  exemption,  however, 
expired  in  the  1982  model  year  and  was  then  repealed  as  part  of  the  1990  amendments  of  the  CAA.59 
[EPA-HQ-OAR-20 14-0827-1 242- A2  p.22] 
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Section  3 17  of  the  CAA  bolsters  the  view  that  Congress  never  intended  EPA  to  alter  or  adjust  Section  202 
emissions  standards  for  small  manufacturers.  Consistent  with  the  Regulatory  Flexibility  Act,  Section  317 
of  the  CAA  requires  EPA  to  prepare  a  procedural  analysis  of  the  “effects”  of  CAA  rulemakings  “with 
respect  to  small  business.”60  However,  Section  317  further  provides  that  “[n]othing”  in  Section  317  “shall 
be  construed”  to  “alter  the  basis  on  which  a  standard  or  regulation  is  promulgated  under  this  chapter,” 
including  Section  202. 61  Congress,  moreover,  stripped  courts  of  jurisdiction  to  consider  any  claims  arising 
from  EPA’s  procedural  analysis  of  small  business  impacts  under  Section  317.62  [EPA-HQ-OAR-2014- 
0827-1242-A2  p.23] 

None  of  these  elaborate  references  to  small  businesses  in  the  CAA  would  make  much  sense  if  EPA  could 
rely  on  implied  authority  to  craft  small  business  exemptions.63  Wabash  respectfully  submits  that  all  trailer 
manufacturers,  including  the  remaining  80%  of  the  industry  that  EPA  deems  small  businesses,  comply 
with  the  proposed  Phase  2  standards.  [EPA-HQ-OAR-20 14-0827-1 242- A2  p.23] 


50  See  id.  at  40,285,  40,544^16.  In  addition  to  proposing  that  small  manufacturers  receive  a  one-year 
delay  in  complying  with  the  2018  deadline,  EPA  requested  comment  on  whether  a  similar  one-year  delay 
maybe  warranted  when  the  trailer  standards  become  more  stringent  in  2021  and  2024.  Id.  at  40,285.  EPA 
also  requested  comment  on  whether  compliance  might  be  delayed  in  the  future  where  LRR  tires  and 
ATIS  might  be  unavailable  for  small  manufacturers.  Id.  Wabash  opposes  these  vague  proposals  for  future 
delays  because  they  are  speculative,  unjustified,  and  unlawful.  Generalized  fears  about  the  ability  to 
comply  years  down  the  road  are  no  basis  to  grant  additional  delays  now.  If  concrete  problems  arise  during 
the  implementation  of  the  rule,  small  manufacturers  may  petition  EPA  for  relief,  which  could  then  be 
handled  pursuant  to  the  agency’s  ordinary  procedures. 

51  See  id.  at  40,616  (proposed  40  C.F.R.  §  1037.150)  (“Standards  apply  on  a  delayed  schedule  for 
manufacturers  meeting  the  small  business  criteria  specified  in  13  CFR  121.201.”). 

52  See,  e.g.,  EPA  &  NHTSA,  Draft  Regulatory  Impact  Analysis:  Proposed  Rulemaking  for  Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2,  at  1-4  (June  2015)  [hereinafter  “Draft  RIA”]  (“Trailers  are  far  less  mechanically  complex  than 
the  tractors  that  haul  them,  and  much  of  trailer  manufacturing  is  done  by  hand.”). 

53  Draft  RIA  at  1-5.  See  also  ICR  Supporting  Statement,  at  25  (“Of  the  1 14  trailer  manufacturers,  95  are 
considered  small  businesses .”). 

54  Associated  Dog  Clubs  ofNew  York  State,  Inc.  v.  Vilsack ,  75  F.  Supp.3d  83,  95  (D.D.C.  2014)  (citing 
Natl  Tel.  Coop.  Ass’n  v.  FCC,  563  F.3d  536,  540  (D.C.  Cir.  2009)  and  U.S.  Cellular  Corp.  v.  FCC ,  254 
F.3d  78,  88  (D.C.  Cir.  2001) 

55  N.C.  Fisheries  Ass  'n,  Inc.  v.  Gutierrez ,  518  F.Supp.2d  62,  72  (D.D.C.  2007)  (quoting  Little  Bay  Lobster 
Co.,  Inc.  v.  Evans ,  352  F.3d  462,  470  (1st  Cir.  2003)). 

56  42  U.S.C.  §  7521(a). 

57  See,  e.g,  42  U.S.C.  §  751  la(b)(3)(A)  (exempting  certain  small  gas  stations  from  gasoline  vapor 
recovery);  id.  §  7545(e)(3)  (authorizing  EPA  to  exempt,  defer,  or  modify  fuel  and  additive  testing  for 
small  businesses);  id.  §  7545(o)  (granting  small  refineries  certain  exemptions  from  the  Renewable  Fuels 
Standard);  id.  §  7625  (vapor  recovery  for  small  business  marketers  of  petroleum  products);  id.  §  7651(h) 
(allowance  provisions  for  small  diesel  refineries);  id.  §  766  If  (small  business  stationary  source  technical 
and  environmental  compliance  assistance  program). 

58  TRW  Inc.  v.  Andrews,  534  U.S.  19,  28  (2001);  see  also  NRDC  v.  EPA ,  489  F.3d  1250,  1259  (D.C.  Cir. 
2007)  (“When  the  Congress  wanted  to  exempt  a  particular  kind  of  solid  waste  combustor  from  [CAA] 
section  129’s  coverage — based  on  the  desirability  of  resource  recovery  or  any  other  interest — it  knew 
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how  to  accomplish  this  through  an  express  statutory  exception  and  in  fact  did  so  for  four  specific  classes 
of  combustion  units....  Had  the  Congress  intended  to  exempt  all  units  that  combust  waste  for  the  purpose 
of  recovering  thermal  energy,  it  could  likewise  have  expressly  provided  for  their  exemption  in  the 
statute.”). 

59  See  CAA  Amendments  of  1977,  PL  95-95,  91  Stat.  685,  §  201  (formerly  codified  at  CAA  § 
202(b)(1)(B),  42  U.S.C.  §  7521(b)(1));  Am.  Motors  Corp.  v.  Blum ,  603  F.2d  978  (D.C.  Cir.  1979) 
(vacating  EPA  action  because  it  violated  the  small  manufacturer  exemption  formerly  found  in  CAA 
Section  202(b)(1)(B)). 

60  42  U.S.C.  §  7617(a)(5)  (providing  that  Section  317  applies  to  rulemakings  under  Section  202),  §  7617 
(c)(3)  (requiring  an  analysis  of  small  business  impacts  for  rulemakings  covered  under  Section  3 17). 

61  42  U.S.C.  §  7617(e)(1);  see  also  id.  §  7617(c)  (“Nothing  in  this  section  shall  be  construed  to  provide 
that  the  analysis  of  the  factors  specified  in  this  subsection  affects  or  alters  the  factors  which  the 
Administrator  is  required  to  consider  in  taking  any  action  referred  to  in  subsection  (a)  of  this  section.”). 

62  42  U.S.C.  §  7617(e)(3)  (“Nothing  in  this  section  shall  be  construed.  . .  to  authorize  or  require  any 
judicial  review  of  any  such  standard  or  regulation,  or  any  stay  or  injunction  of  the  proposal,  promulgation, 
or  effectiveness  of  such  standard  or  regulation  on  the  basis  of  failure  to  comply  with  this  section.”);  see 
also  Motor  &  Equip.  Mfrs.  Ass  ’n  v.  Nichols ,  142  F.3d  449,  467  (D.C.  Cir.  1998)  (holding  that  Section 

3 17(e)(3)  deprived  the  court  of  subject  matter  jurisdiction  to  review  auto  suppliers  claims  that  EPA  failed 
to  analyze  the  small  business  impacts  of  a  Section  202  rule). 

63  See  Michigan  v.  EPA,  268  F.3d  1075,  1084  (D.C.  Cir.  2001)  (“EPA  cannot  rely  on  its  general  authority 
[under  the  CAA]  to  make  rules  necessary  to  carry  out  its  functions  when  a  specific  statutory  directive 
defines  the  relevant  functions  of  EPA  in  a  particular  area.”). 

Organization:  Rubber  Manufacturers  Association  (RMA) 

IV.  EPA  Should  Not  Add  Regulatory  Text  Giving  the  Agency  Authority  to  Recall  Trailer  Tires 

In  its  October  1,  2015  comments,  RMA  provided  several  legal  and  policy  reasons  why  EPA  should  not 
give  itself  recall  authority  over  tires.  RMA’s  comments  seem  to  be  in  line  with  an  EPA  legal 
memorandum4  recently  added  to  the  docket  and  mentioned  in  the  NODA.  Specifically,  RMA  supports 
EPA’s  acknowledgement  in  the  legal  memorandum  that  tire  manufacturers  are  not  vehicle  manufacturers 
under  the  Clean  Air  Act,  meaning  that  the  agency  would  not  have  recall  authority  over  tire  manufacturers. 
[EPA-HQ-0  AR-20 1 4-0827- 1 93  3- A 1  p.5] 

In  the  legal  memorandum,  EPA  distinguished  tire  manufacturers  from  trailer  manufacturers  in  such  a  way 
to  make  clear  that  tire  manufacturers  should  not  be  considered  vehicle  manufacturers.5  First,  EPA  pointed 
out  that  GHG  emissions  attributable  to  the  trailer  are  a  substantial  portion  of  the  total  GHG  emissions 
from  the  tractor  trailer.  Next,  the  agency  noted  that  the  trailer  is  a  significant,  integral  part  of  the  finished 
motor  vehicle.  Then,  because  of  those  reasons,  EPA  asserted  that  a  trailer  manufacturer  is  not  analogous 
to  a  part  or  component  manufacturer  such  as  a  tire  manufacturer  or  a  manufacturer  of  a  side  skirt.  By 
making  these  arguments,  EPA  acknowledged  that  a  tire’s  impact  on  a  trailer’s  overall  GHG  emissions  is 
more  attenuated,  recognized  that  tires  alone  are  not  a  significant  portion  of  a  finished  motor  vehicle,  and 
correctly  identified  tire  manufacturers  as  part  manufacturers.  [EPA-HQ-OAR-2014-0827-1933-A1  p.5] 

Therefore,  by  EPA  characterizing  tire  manufacturers  as  part  manufacturers,  not  vehicle  manufacturers,  the 
agency  is  essentially  acknowledging  that  it  would  not  have  recall  authority  over  tire  manufacturers.  RMA 
supports  this  determination  for  several  legal  and  policy  reasons  discussed  below  and  in  prior  comments. 
[EPA-HQ-0  AR-20 1 4-0827- 1 93  3- A 1  p.6] 

In  the  Preamble  to  the  proposed  rule,  EPA  requested  comment  on  whether  it  should  add  regulatory  text 
that  would  essentially  give  the  agency  authority  to  recall  trailer  tires  that  do  not  conform  to  the 
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regulations.6  As  support  for  this  idea,  EPA  pointed  to  section  207(c)(1)  of  the  Clean  Air  Act,  the  Act’s 
recall  provision.7Section  207(c)(1)  notes  that:  [EPA-HQ-OAR-2014-0827-1933-A1  p.6] 

If  the  Administrator  determines  that  a  substantial  number  of  any  class  or  category  of  vehicles  or  engines, 
although  properly  maintained  and  used,  do  not  conform  to  the  regulations  ...  of  this  title,  when  in  actual 
use  throughout  their  useful  life  ...  [the  Administrator]  shall  require  the  manufacturer  to  submit  a  plan  for 
remedying  the  nonconformity  of  the  vehicles  or  engines...8  [EPA-HQ-OAR-2014-0827-1933-A1  p.6] 

Section  216  of  the  Clean  Air  Act  defines  manufacturer  as  “any  person  engaged  in  the  manufacturing  or 
assembling  of  new  motor  vehicles  ...  or  [any  person]  who  acts  for  and  is  under  control  of  any  such 
person.”9  As  noted  in  past  comments,  the  plain  language  of  these  provisions  seems  to  provide  EPA  with 
recall  authority  over  manufacturers  of  vehicles  and  engines  only,  not  over  other  part  manufacturers.  [EPA- 
HQ-0  AR-20 1 4-0827- 1 93  3- A 1  p.6] 

The  legislative  history  provides  additional  evidence  that  Congress  did  not  intend  to  give  EPA  recall 
authority  over  other  part  manufacturers.  The  portions  of  the  U.S.  House  Committee  Report  and  the 
Conference  Report  that  covered  section  207  only  mention  vehicles  and  engines  as  the  products  that  could 
be  recalled  under  that  section  of  the  Clean  Air  Act.10  The  House  Committee  also  envisioned  testing  of 
vehicles  and  engines  to  be  quick,  easy,  and  uniform,  which  seems  incongruous  to  the  testing  process  for 
tires.11  [EPA-HQ-OAR-2014-0827-1933-A1  p.6] 

Additionally,  tires  are  a  consumable  item,  not  a  durable  component  of  the  trailer  and  EPA  has  historically 
focused  on  durable  components  of  vehicles  for  recall  purposes.  In  addition,  unlike  many  other  emissions- 
related  vehicle  components,  a  tire’s  efficiency  improves  (tire  rolling  resistance  decreases)  as  a  tire  wears, 
thus  improving  the  tire’s  contribution  to  fuel  economy.  In  the  most  recent  and  publicly  available  guidance 
document  on  recalls,  EPA  tracked  vehicle  and  engine  recalls  by  problem  category  and  none  of  the 
categories  seem  comparable  to  tires.  For  example,  EPA  recalls  have  primarily  been  related  to  the  catalytic 
system,  the  fuel  delivery  system,  or  the  computer  system  based  on  their  direct  impact  on  emissions.12  A 
tire’s  impact  on  emissions  is  more  attenuated.  [EPA-HQ-OAR-2014-0827-1933-A1  p.7]  [[This  comment 
can  also  be  found  in  section  14.2  of  the  Comment  Summary.]] 

If  EPA’s  recall  regulations  were  applied  to  tires,  it  is  unclear  how  they  would  be  enforced.  The  agency 
has  acknowledged  that  insignificant  defects  do  not  warrant  recalls.13  But  in  the  proposal  EPA  does  not 
discuss  tolerances  or  other  policies  to  account  for  manufacturing  or  testing  variability.  Similar  issues  have 
been  addressed  in  Europe,  where  regulations  setting  rolling  resistance  performance  thresholds  set  a 
regulatory  allowance  of  0.3  kg/t  to  accommodate  sources  of  variability.14  [EPA-HQ-0  AR-20 14-0827- 
1933-A1  p.7]  [[This  comment  can  also  be  found  in  section  14.2  of  the  Comment  Summary.]] 

Other  global  regions  that  have  adopted  the  allowance  of  +0.3  kg/t  allowance  for  conformity  of  production 
testing  include:  [EPA-HQ-OAR-2014-0827-1933-A1  p.7] 

•  The  Brazilian  Regulation  #  R544  “Conformity  Assessment  Requirements  For  New  Tires” 

•  South  Korea  “Regulations  for  Measurement  of  Energy  Efficiency  of  Tires  for  Motor  Vehicles,  and  Its 
Rating  and  Identification” 

Without  an  alignment  procedure  that  addresses  sources  of  testing  variability  (machine  alignment,  machine 
drift,  production  variation,  etc.),  demonstrating  non-compliance  would  be  very  difficult.  [EPA-HQ-OAR- 
2014-0827-1933-A1  p.7] 

Response:  General  EPA  Authority  Issues 


Levels  of  the  Standards  and  Alternative  4 
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As  described  in  the  FRM  preamble  and  in  Chapter  2  of  the  RIA,  the  agencies  have  adopted  technology- 
forcing  standards  that  are  fully  consistent  with  the  agencies’  respective  statutory  authorities.  However, 
the  agencies  have  determined  that  the  so-called  Alternative  4  pull  ahead  vehicle  standards  would  not 
provide  sufficient  lead  time  (raising,  among  other  things,  issues  of  technical  reliability,  as  noted  by  a 
number  of  commenters),  and  thus  would  not  be  appropriate  under  either  agency’s  authority. 


Authority  to  Exempt  Small  Businesses 


Wabash  Corp.  argues  that  section  202  (a)(1)  and  (2)  do  not  provide  authority  for  EPA  to  create 

exemptions  for  small  businesses.  (The  comment  does  not  address  NHTSA’s  parallel  authority  under 

EISA).  The  gist  of  the  argument  is  that  section  202  (a)(1)  and  (2)  do  not  explicitly  mention  exemption 

authority  or  small  business  impacts,  that  section  202  previously  contained  such  a  provision  which  was 

removed  in  the  1990  amendments,  and  that  other  provisions  of  the  Act  (notably  section  3 17)  do  address 

small  business  impacts  showing  that  Congress  was  explicit  when  desiring  EPA  to  consider  such  impacts. 

at  least  in  an  exemption  context.  The  comment  is  perplexing.  EPA  is  required  to  consider  “cost  of 

compliance”  in  establishing  standards  under  section  202  (a)(2).  An  aspect  of  considering  costs  is  (or.  at 

the  very  least,  can  be)  to  consider  impacts  on  small  entities.  Regulatory  costs  can  impact  small 

businesses  disproportionately'  and  also  result  in  standards  which  are  less  cost  effective  due  to  the  smaller 

volumes  of  pollutant  emitted.  These  are  all  factors  EPA  at  the  very  least  may  consider  in  determining  an 

appropriate  regulatory  regime.  Any  exemptions  EPA  chooses  to  create  as  part  of  this  consideration  must 

have  a  reasoned  factual  basis,  but  are  certainly  not  outside  EPA’s  delegated  authority.  The  commenter’s 

reference  to  the  former  section  202  (b)  (1).  which  was  removed  by  the  1990  amendments,  is  misplaced. 

That  provision  required  EPA  to  consider  a  different  NQx  standard  and  lead  time  for  vehicles 
manufactured  in  the  1981  and  1982  model  years  by  smaller  volume  producers  who  did  not  produce  their 

own  catalytic  converters  and  lacked  the  resources  to  do  so.  See  American  Motors  Corp.  v.  Boyd \  603  F. 

2d  978  (D.C.  Cir.  1979).  The  provision  was  undoubtedly  removed  in  the  1990  amendments  because  it  was 

moot.  Certainly,  there  is  nothing  about  that  former  provision  suggesting  that  EPA  cannot  consider 

whether  regulation  is  warranted  under  section  202  (a)(2)  as  part  of  consideration  of  costs.  Cf.  U.S.  Sugar 

Corp .  v.  EPA ,  No.  1 1-1108  (D.C.  Cir.  July  29,  2016)  slip  op.  at  52  (“Under  the  CA A,  the  EPA  may 
sometimes  act  with  a  soft  touch,  rather  than  a  firm  hand”). 


Authority  to  Establish  Delegated  Assembly  Provisions 


Daimler  Truck  maintains  that  EPA  lacks  authority  to  establish  delegated  assembly  provisions,  largely 

based  on  a  convoluted  argument  that  Congress  intended  a  more  restrictive  definition  of  “commerce”  in 

the  Clean  Air  Act  (or  perhaps  in  Title  II).  and  that  pre-sale  vehicles  aren’t  introduced  into  commerce 

under  that  restricted  definition.  At  the  beginning  of  this  argument.  Daimler  states  that  EPA  bases  its 

delegated  assembly  regulations  on  the  authority  to  regulate  the  “introduction  into  commerce”.  However, 

this  is  incomplete  and  misleading.  The  relevant  statutory  prohibition  in  section  203(a)(1)  prohibits  no 

only  the  “introduc  tion  into  commerce”  of  uncertified  vehicles,  but  also  the  “distribution  in  commerce”  or 

“sale”  of  uncertified  vehicles  (among  others).  Daimler  does  not  dispute  that  without  the  exemption 

provided  by  the  delegated  assembly  regulations,  selling  and/or  distributing  vehicles  that  are  not  in  a 

certified  configuration  is  prohibited  because  such  vehicles  are  not  actually  covered  by  a  valid  certificate 

of  conformity.  However,  because  Daimler’s  comment  focuses  on  “introduction  into  commerce”,  the 

remainder  of  this  response  addresses  that  aspect  of  their  comment. 
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Delegated  assembly  provisions  are,  of  course,  not  unique  to  this  rule  and  have  been  in  place  for  many 

years.  See,  e.g.  73  FR  59034,  59137-38  (Oct.  8,  2008).  Daimler  has  operated  under  these  provisions  (as 

it  acknowledges),  and  so  may  be  raising  its  comment  far  out  of  time.  In  this  regard.  EPA  has  already 

addressed  the  issue  of  the  relationship  between  the  “introduced  into  commerce”  provision  of  section  203 

(a)(1)  and  the  need  for  delegated  assembly  allowances  in  light  of  that  provision,  and  so  has  already 

addressed  the  scope  of  the  delegated  assembly  allowance.  See  70  FR  40424-25  (July  13.  2005).  EPA  did 

not  reopen,  reconsider,  or  otherwise  seek  comment  on  this  longstanding  interpretation.  However,  in  the 

event  this  seemingly  untimely  comment  requires  response.  EPA  believes  that  Daimler  is  mistaken  for  the 

reasons  set  out  below. 


Daimler’s  comment  presents  the  following  questions: 


1.  Does  EPA  have  authority  to  promulgate  pre-sale  regulations?  More  specifically,  are  pre-sale 
regulations  authorized  as  regulation  of  vehicles’  “introduction  to  commerce”  under  Sec. 
202(a)(1))? 

2.  Assuming  EPA’s  ability  to  regulate  pre-sale  matters,  is  EPA  authorized  to  regulate  contracts 
between  the  primary  manufacturer  and  any  secondary  manufacturers  for  the  installation  of 
emissions-related  components? 


These  questions  can  be  answered  simply: 


1.  Yes.  Pre-sale  regulations  fall  within  the  scope  of  EPA’s  general  Title  II  authority.  In  addition, 
“introduction  into  commerce”  includes  pre-sale  activities,  as  “commerce”  is  not  narrowly  defined 
in  the  Clean  Air  Act. 

2.  Yes.  EPA  may  condition  the  granting  of  certificates  of  conformity  on  a  wide  range  of  factors, 
especially  when  the  primary  manufacturer  is  relying  on  a  secondary  manufacturer  for  partial 
assembly  of  the  vehicle. 

We  explain  these  answers  below. 

I.  Pre-sale  regulation  clearly  falls  within  the  scope  of  EPA’s  general  Title  II  authority. 


For  most  of  Title  II,  no  line  is  drawn  for  the  point  at  which  EPA  may  begin  to  regulate.  In  fact,  much  of 
Title  II  specifically  contemplates  pre-sale  regulation.  For  example.  Sec.  203(a)(3)(A)  forbids  removal  or 
tampering  with  devices  installed  “in  compliance  with  regulations  under  this  subchapter  prior  to  its  sale. . 
and  Sec.  203  (a)(3)(B)  expressly  prohibits  “any  person  to  manufacture  or  sell,  or  offer  to  sell,  or  install, 
any  part  or  component. .  .where  a  principle  effect  of  the  part  is  to”  render  such  devices  inoperative. 
Certification  under  section  206  necessarily  addresses  pre-sale  vehicles. 
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II.  The  Clean  Air  Act  does  not  create  a  narrow  definition  of  “commerce.” 


The  commenter  relies  on  context  clues  to  argue  that  the  definition  of  “commerce”  under  the  Clean  Air 
Act  (or  at  least  Title  II)  is  narrower  than  Congress’s  authority  over  commerce.  There  is  no  direct  evidence 
of  Congressional  intent  to  shrink  the  definition  of  commerce  in  the  Clean  Air  Act,  however.  In  fact.  Sec. 
216(6)  defines  “commerce”  as  “(A)  commerce  between  any  place  in  any  State  and  any  place  outside 
thereof;  and  (B)  commerce  wholly  within  the  District  of  Columbia.”  (The  commenter,  surprisingly,  does 
not  even  cite  this  provision).  If  Congress  had  meant  to  define  commerce  differently  from  its  well- 
accepted  and  heavily  litigated  legal  definition,  which,  as  the  commenter  point  out,  extends  to 
manufacturing  activities,  it  would  have  done  so  expressly  in  Sec.  216. 


III.  “Introduction  into  commerce”  includes  pre-sale  activities. 


Congress  also  meant  “introduction  into  commerce”  to  include  manufacturing  and  other  pre-sale  activities. 
The  commenter  argues  that  “if  Congress  considered  ‘introduction  into  commerce’  to  include 
manufacturing,  then  the  ‘manufacture  for  sale’  is  surplusage  in  the  sections  of  the  CAA  where  it  sits 
alongside  mention  of  sale  or  introduction  into  commerce.”  However,  it  is  clear  that  the  lists  of  activities 
outlined  in  various  parts  of  the  Clean  Air  Act  and  quoted  in  part  by  the  commenter  are  repetitive  by 
design — otherwise,  the  same  surplusage  logic  applies  with  equal  force  to  the  term  “introduction  to 
commerce”  itself.  The  use  of  “introduction  to  commerce”  in  these  lists  across  the  Clean  Air  Act  is 
instructive: 


•  Sec.  183(e)(3)(A)  (42  U.S.C.  Sec.  751  lb(e)(3)(A)):  “In  order  to  carry  out  this  section,  the 
Administrator  may,  by  regulation,  control  or  prohibit  any  activity,  including  the  manufacture  or 
introduction  into  commerce,  offering  for  sale,  or  sale  of  any  consumer  or  commercial  product. . 

•  Sec.  187(b)(3)  (42  U.S.C.  Sec.  7512a(b)(3)):  “The  State  shall  submit  a  revision  to  require  that 
gasoline  sold,  supplied,  offered  for  sale  or  supply,  dispensed,  transported  or  introduced  into 
commerce. .  .be  blended. . .” 

•  Sec.  203(a)(1)  (42  U.S.C.  Sec.  7522(a)(1))  (the  provision  at  issue  here):  “In  the  case  of  a 
manufacturer. .  .the  sale,  or  the  offering  for  sale,  or  the  introduction,  or  delivery  for  introduction, 
into  commerce  [is  prohibited]...” 

•  Sec.  21 1(a)  (42  U.S.C.  Sec.  7545(a)):  “No  manufacturer  or  processor  of  any  such  fuel  or  additive 
may  sell,  offer  for  sale,  or  introduce  into  commerce  such  fuel  or  additive. . .” 

•  Sec.  21 1(c)(1)  (42  U.S.C.  Sec.  7545(c)(1)):  “The  Administrator  may. .  .by  regulation,  control  or 
prohibit  the  manufacture,  introduction  into  commerce,  offering  for  sale,  or  sale  of  any  fuel  or  fuel 
additive  for  use  in  a  motor  vehicle. . 

•  Sec.  21 1(f)(2)  (42  U.S.C.  Sec.  7545(f)(2)):  “It  shall  be  unlawful  for  any  manufacturer  of  any  fuel 
to  introduce  into  commerce  any  gasoline  which  contains  a  concentration  of  manganese  in  excess 
of  .0625...” 

•  Sec.  21 1(h)(1)  (42  U.S.C.  Sec.  7545(h)(1)):  “The  Administrator  shall  promulgate  regulations 
making  it  unlawful  for  any  person  during  the  high  ozone  season. .  .to  sell,  offer  for  sale,  dispense, 
supply,  offer  for  supply,  transport,  or  introduce  into  commerce  gasoline. . .” 


It  is  unclear  from  many  of  these  lists  what  independent  work  “introduce  into  commerce”  is  doing.  What 
does  it  mean,  if  not  “sale,  offer  for  sale,  dispense,  supply,  offer  for  supply,  [or]  transport”?  It  seems  to 
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have  been  designed  by  Congress  as  a  catch-all  term  that  allows  EPA  to  regulate  commerce-related 
activities,  manufacturing  included. 


Furthermore,  those  sections  of  the  Clean  Air  Act  either  specifically  apply  to  manufacturers  (Secs. 
203(a)(1),  21 1(a),  and  21 1(f)(2)),  specifically  include  manufacturing  (Secs.  183(e)(3)(A)  and  21 1(c)(1)), 
or  regulate  a  product  in  which  manufacturing  restrictions  would  be  absurd  (Sec.  187(b)(3)),  which 
requires  gasoline  to  be  blended  with  oxygen-rich  fuels  in  certain  areas  and  during  certain  times  of  the  year 
to  provide  for  attainment  of  carbon  monoxide  NAAQS,  and  Sec.  21 1(h)(1),  which  has  a  similar  time-  and 
place-specific  requirement  to  provide  for  attainment  of  the  ozone  NAAQS). 


If  a  manufacturer  is  being  regulated  for  what  it  can  “introduce  into  commerce,”  that  regulation  naturally 
extends  to  the  manufacturing  itself.  Congress  only  needed  to  include  “manufacture”  in  the  list  of  activities 
that  could  be  regulated  for  provisions  that  applied  to  a  broader  set  of  actors  than  manufacturers 
themselves. 


The  commenter  also  attempts  to  draw  a  parallel  between  “introduction  into  commerce”  and  the  “useful 
life”  provisions  of  Title  II.  That  parallel  does  not  seem  to  exist  in  any  statutory  language  or  legislative 
history  of  which  EPA  is  aware.  “Useful  life”  and  “introduction  into  commerce”  are  used  in  very  different 
ways  in  distinct  sections  of  the  Clean  Air  Act,  and  thus  do  not  inform  each  other’s  definitions. 


IV.  Legislative  history  supports  the  view  that  Sec.  203  allows  for  regulation  of  pre-sale 
activities. 


The  commenter  draws  attention  to  changes  in  the  language  of  Sec.  203  during  the  passage  of  the  1970 
Clean  Air  Act  Amendments,  but  brings  up  no  evidence  that  these  changes  actually  restrict  EPA  authority 
to  regulate  pre-sale  activities.  Throughout  the  debates  and  eventual  passage  of  the  1970  amendments. 
Congress  made  sure  to  characterize  all  of  the  changes  made  to  Sec.  203  as  either  the  status  quo  (“Sections 
203,  204,  and  205  would  be,  for  practicable  purposes,  repetition  of  existing  law.”  S.  Rep.  No.  91-1196,  at 
28)  or  as  expansions  of  EPA’s  authority  (“This  revised  section  [203]  extends  the  prohibitions  now  in  the 
Act”  in  numerous  areas.  S.  Rep.  No.  91-1196,  at  61). 


Statements  made  during  the  House  debate  of  the  bill  support  this  interpretation.  In  regards  to  Sections  203 
and  206,  “the  bill  provides  for  tighter  automotive  emission  control  standards  and  for  new  testing  and 
certification  procedures  to  insure  that  new  motor  vehicle  engines  comply  with  the  regulations.”  116  Cong. 
Rec.  19,220  (1970)  (statement  of  Rep.  Monagan).  The  same  is  true  for  hearings  in  the  Senate.  “We  wrote 
the  law  with  the  intention  of  giving  the  Secretary  every  authority  he  could  conceivably  need”  in  regards  to 
certificates  of  conformity.  Air  Pollution  -  1970:  Hearing  on  S.  2466  Before  the  Subcomm.  on  Air  and 
Water  Pollution  of  the  S.  Comm .  on  Public  Works ,  91st  Cong.  (1970)  (Statement  of  Sen.  Muskie). 

V.  EPA’s  testing  and  inspection  authority  extends  to  creation  of  the  “delegated  assembly” 
regulatory  provisions. 
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Under  Sec.  206(a)(1),  EPA  is  authorized  to  issue  certificates  of  conformity  to  manufacturers  whose 
products  pass  testing  requirements  laid  down  by  EPA  (“tested  in  such  a  manner  as  [the  Administrator] 
deems  appropriate”)-  Part  of  that  testing  regime  is  being  able  to  understand  how  individual  components  of 
the  vehicle  contribute  to  emissions  or  emissions  reductions.  Sec.  206(a)(3)  explains  that  such  a  certificate 
may  only  be  issued  if  “any  emissions  control  device,  system,  or  element  of  design”  abides  by  applicable 
regulations  in  Sec.  202(a)(4),  which  allows  for  the  Administrator  to  consider  a  number  of  factors. 


As  noted  above,  delegated  assembly  provisions  were  created  by  EPA  years  ago  to  handle  the  realities  of 
the  manufacturing  process,  especially  for  heavy  duty  vehicles,  in  accord  with  the  structure  of  the  Clean 
Air  Act.  If  most  of  a  vehicle  is  built  by  a  primary  manufacturer,  and  then  emissions  control  devices  or  any 
other  part  are  installed  by  a  secondary  manufacturer,  EPA  must  inquire  into  the  communications  and 
contracts  between  those  manufacturers  to  verify  that  the  correct  parts  are  going  on  the  correct  vehicles 
consistently,  and  the  installation  process  is  occurring  according  to  the  regulations.  Certificates  of 
conformity  are  how  Congress  empowered  EPA  to  verify  the  consistency  of  the  manufacturing  and 
recordkeeping  processes  taken  by  manufacturers  so  that  the  agency  didn’t  have  to  require  extensive 
testing  of  every  vehicle  that  came  off  the  line.  Delegated  assembly  provisions,  including  certain 
requirements  for  contracts  between  primary  and  secondary  manufacturers,  allow  EPA  to  continue  to  issue 
certificates  of  conformity  for  manufacturers  who  do  not  assemble  the  entire  vehicle  on  their  own.  Without 
those  provisions,  EPA  would  be  unable  to  verify  that  Sec.  206(a)(3)’s  statutory  mandate  was  fulfilled. 


The  commenter  argues  that  even  if  EPA  can  regulate  prior  to  first  sale  of  a  vehicle,  it  still  can  only  adopt 
“test-based”  provisions,  and  concludes  that  “prescribing  procedures  relating  to  contracts  between 
manufacturers  is  not  ‘testing’”.  This  argument  fails  for  the  reasons  just  given.  The  delegated  assembly 
provisions  are  a  necessary  adjunct  to  the  certification  (i.e.  testing)  requirements  which  are  the  heart  of 
Title  II’s  compliance  regime.  This  is  not  regulating  the  means  of  manufacture,  as  the  commenter  would 
have  it,  but  rather  part  of  the  process  of  assuring  that  the  vehicle  will  be  assembled  in  its  certified 
condition. 


Finally,  Daimler  omits  mention  of  several  additional  relevant  points.  First,  delegated  assembly  is  an 
option  provided  as  a  flexibility  in  multi-manufacturer  situations,  but  Daimler  is  free  to  be  the  sole 
manufacturer  of  the  motor  vehicle.  Second,  even  if  (against  our  view)  one  were  to  accept  the 
commenter’s  argument  of  a  restrictive  definition  of  commerce,  “the  offering  for  sale”  and  the  “delivery 
for  introduction,  into  commerce”  of  vehicles  without  a  certificate  would  still  be  prohibited.  See  section 
203  (a)(1)  of  the  Act.  (As  noted  above,  these  additional  prohibitions  also  indicate  on  their  face  that  pre¬ 
sale  activities  are  within  EPA’s  authority  under  Title  II.) 

Thus,  a  vehicle  must  evidently  be  in  certified  condition  pre-sale  by  some  means.  The  delegated  assembly 
provisions  provide  flexibility  in  multi-manufacturer  situations  but  they  are  voluntary.  Daimler  remains 
free  to  act  as  a  sole  manufacturer  should  it  not  wish  to  utilize  the  delegated  assembly  flexibility. 


Recall  Authority  over  Tires 


The  Rubber  Manufacturers  Association  maintain  that  recall  authority  exists  only  with  respect  to  vehicles 
and  engines,  and  because  tires  are  a  part,  and  not  a  vehicle  or  an  engine,  tire  manufacturers  cannot  be 
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compelled  to  recall  tires.  The  commenter  also  points  to  EPA’s  discussion  in  the  context  of  trailers  and 
glider  kits  which  it  believes  illustrates  that,  unlike  trailers  and  glider  kits,  tires  are  parts,  not  vehicles. 


CAA  section  207(c)(1)  requires  “the  manufacturer”  to  remedy  certain  in-use  problems.  The  remedy 
process  is  generally  called  recall,  and  the  regulations  for  this  process  are  in  40  CFR  part  1068,  subpart  F. 
EPA  requested  comment  on  whether  to  apply  these  requirements  to  tire  manufacturers  In  the  case  of  in- 
use  problems  with  trailer  tires.  EPA  is  not  adopting  this  suggestion  in  the  Phase  2  rules,  and  so  it  not 
requiring  that  component  manufacturers  conduct  recalls  independent  of  the  certificate  holder.  The 
Rubber  Manufacturers  Association  indicates  correctly  that  tires  are  not  incomplete  vehicles  and  hence 
that  the  recall  authority  does  not  apply.  However,  EPA  remains  of  the  view  that  in  the  event  that  trailers 
do  not  conform  to  the  standards  in-use  due  to  nonconforming  tires,  tire  manufacturers  would  have  a  role 
to  play  in  remedying  the  problem.  In  this  (hypothetical)  situation,  a  tire  manufacturer  would  not  only 
have  produced  the  part  in  question,  but  would  have  significantly  more  resources  and  knowledge  regarding 
how  to  address  (and  redress)  the  problem.  Accordingly,  EPA  would  likely  require  that  a  component 
manufacturer  responsible  for  the  nonconformity  assist  in  the  recall  to  an  extent  and  in  a  manner  consistent 
with  the  provisions  of  CAA  208  (a).  This  section  specifies  that  component  and  part  manufacturers  “shall 
establish  and  maintain  records,  perform  tests  where  such  testing  is  not  otherwise  reasonably  available 
under  this  part  and  part  C  of  this  subchapter  (including  fees  for  testing),  make  reports  and  provide 
information  the  Administrator  may  reasonably  require  to  determine  whether  the  manufacturer  or  other 
person  has  acted  or  is  acting  in  compliance  with  this  part  and  part  C  of  this  subchapter  and  regulations 
thereunder,  or  to  otherwise  carry  out  the  provision  of  this  part  and  part  C  of  this  subchapter...”.  Any  such 
action  would  be  considered  on  a  case-by-case  basis,  adapted  to  the  particular  circumstances  at  the  time. 


Response:  EPA  Authority  for  Gliders  and  Trailers 

In  this  final  rule,  EPA  is  establishing  first-time  CO2  emission  standards  for  trailers  hauled  by  tractors.  80 
FR  40170.  Certain  commenters,  notably  the  Truck  Trailer  Manufacturers  Association  (TTMA), 
maintained  that  EPA  lacks  authority  to  adopt  requirements  for  trailer  manufacturers,  and  that  emission 
standards  for  trailers  could  be  implemented,  if  at  all,  by  requirements  applicable  to  the  entity  assembling 
a  tractor-trailer  combination.  The  argument  is  that  trailers  by  themselves  are  not  “motor  vehicles”  as 
defined  in  section  216  (2)  of  the  Act,  that  trailer  manufacturers  therefore  do  not  manufacture  motor 
vehicles,  and  that  standards  for  trailers  can  be  imposed,  if  at  all,  only  on  “the  party  that  joined  the  trailer 
to  the  tractor.”  Comments  of  TTMA,  p.  4;  Comments  of  TTMA  (March  31,  2016)  p.  2. 

EPA  also  proposed  a  number  of  changes  and  clarifications  for  rules  respecting  glider  kits  and  glider 
vehicles.  80  FR  40527-40530.  As  shown  in  Figure  1,  a  glider  kit  is  a  tractor  chassis  with  frame,  front 
axle,  interior  and  exterior  cab,  and  brakes.  It  is  intended  for  self-propelled  highway  use,  and  becomes  a 
glider  vehicle  when  an  engine,  transmission,  and  rear  axle  are  added.  Engines  are  often  salvaged  from 
earlier  model  year  vehicles,  remanufactured,  and  installed  in  the  glider  kit.  The  final  manufacturer  of  the 
glider  vehicle,  i.e.  the  entity  that  installs  an  engine,  is  typically  a  different  manufacturer  than  the  original 
manufacturer  of  the  glider  kit.  The  final  rule  contains  emission  standards  for  engines  used  in  glider 
vehicles  and  for  greenhouse  gas  emissions  from  glider  vehicles,  but  does  not  contain  separate  standards 
for  glider  kits.1 


1  As  discussed  below,  however,  manufacturers  of  glider  kits  can,  and  typically  are,  responsible  for  obtaining  a 
certificate  of  conformity  before  shipping  a  glider  kit.  This  is  because  they  are  manufacturers  of  motor  vehicles,  in 
this  case,  an  incomplete  vehicle.  Note  that  Daimler,  in  its  comments,  essentially  indicates  (in  the  context  of 
comments  related  to  delegated  assembly  provisions)  that  EPA  may  adopt  “test-based”  provisions  for  manufacturers 
of  incomplete  vehicles  (“even  if  the  EPA  could  regulate  prior  to  the  first  use  of  an  engine  or  vehicle.  Congress 
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Figure  1  -  Typical  Glider  Kit  Configuration 


Many  commenters  to  both  the  proposed  rule  and  the  NOD  A  supported  EPA’s  interpretation.  However,  a 
number  of  commenters,  including  Daimler,  argued  that  glider  kits  are  not  motor  vehicles  and  so  EPA 
lacks  the  authority  to  impose  any  rules  respecting  their  sale  or  configuration.  Comments  of  Daimler,  pp. 

authorized  only  test-based  standards  . .  .testing  of  vehicles  or  engines  is  the  means  by  which  the  EPA  detennines  the 
compliance  that  is  necessary  for  a  vehicle  or  engine’s  introduction  into  commerce”)  The  provisions  applicable  to 
glider  kits  are  just  this  type  of  testing  provision,  examples  being  testing  of  tires  and  aerodynamic  components  to 
generate  inputs  used  in  the  certification  process.  (The  commenter’s  argiunents  that  other  aspects  of  the  delegated 
assembly  provisions  are  impermissible  are  addressed  earlier  in  this  same  Response). 
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122-23;  Comments  of  Daimler  Trucks  (April  1,  2016)  pp.  2-3.  We  respond  to  these  comments  below, 
with  additional  discussion  in  RTC  Section  14.2. 

Under  the  Act,  “motor  vehicle”  is  defined  as  “any  self-propelled  vehicle  designed  for  transporting  persons 
or  property  on  a  street  or  highway.”  CAA  section  216  (2).  At  proposal,  EPA  maintained  that  tractor- 
trailers  are  motor  vehicles  and  that  EPA  therefore  has  the  authority  to  promulgate  emission  standards  for 
complete  and  incomplete  vehicles  -  both  the  tractor  and  the  trailer.  80  FR  40170.  The  same  proposition 
holds  for  glider  kits  and  glider  vehicles.  Id.  at  80  FR  40528.  The  argument  that  a  trailer,  or  a  glider  kit, 
standing  alone,  is  not  self-propelled,  and  therefore  is  not  a  motor  vehicle,  misses  the  key  issues  of 
authority  under  the  Clean  Air  Act  to  promulgate  emission  standards  for  motor  vehicles  produced  in 
discrete  segments,  and  the  further  issue  of  the  entities  -  namely  “manufacturers”  -  to  which  standards  and 
certification  requirements  apply.  Simply  put,  EPA  is  authorized  to  set  emission  standards  for  complete 
and  incomplete  motor  vehicles,  manufacturers  of  complete  and  incomplete  motor  vehicles  can  be  required 
to  certify  to  those  emission  standards,  and  there  can  be  multiple  manufacturers  of  a  motor  vehicle,  each  of 
which  can  be  required  to  certify. 

Standards  for  Complete  Vehicles  -  Tractor-Trailers  and  Glider  Vehicles 

Section  202  (a)(1)  authorizes  EPA  to  set  standards  “applicable  to  the  emission  of  any  air  pollutant  from 
any  . . .  new  motor  vehicles.”  There  is  no  question  that  EPA  is  authorized  to  establish  emission  standards 
under  this  provision  for  complete  new  motor  vehicles,  and  thus  can  promulgate  emission  standards  for  air 
pollutants  emitted  by  tractor-trailers  and  by  glider  vehicles. 

Daimler  maintained  in  its  comments  that  although  a  glider  vehicle  is  a  motor  vehicle,  it  is  not  a  “new” 
motor  vehicle  because  “glider  vehicles,  when  constructed  retain  the  identity  of  the  donor  vehicle,  such 
that  the  title  has  already  been  exchanged,  making  the  vehicles  not  ‘new’  under  the  CAA.”  Daimler 
Comments  p.  121;  see  also  the  similar  argument  in  Daimler  Truck  Comments  (April  1,  2016),  p.  4. 
Daimler  maintains  that  because  title  to  the  powertrain  from  the  donor  vehicle  has  already  been 
transferred,  the  glider  vehicle  to  which  the  powertrain  is  added  cannot  be  “new.”  Comments  of  April  1, 
2016  p.  4.  Daimler  also  notes  that  NHTSA  considers  a  truck  to  be  "newly  manufactured"  and  subject  to 
Federal  Motor  Vehicle  Safety  Standards  when  a  new  cab  is  used  in  its  assembly,  "unless  the  engine, 
transmission,  and  drive  axle(s)  (as  a  minimum)  of  the  assembled  vehicle  are  not  new,  and  at  least  two  of 
these  components  were  taken  from  the  same  vehicle."  49  CFR  571.7(e).  Daimler  urges  EPA  to  adopt  a 
parallel  provision  here. 

First,  this  argument  appears  to  be  untimely.  In  Phase  1,  EPA  already  indicated  that  glider  vehicles  are 
new  motor  vehicles,  at  least  implicitly,  by  adopting  an  interim  exemption  for  them.  See  76  FR  57407 
(adopting  40  CFR  1037. 150(j)  indicating  that  the  general  prohibition  against  introducing  a  vehicle  not 
subject  to  current  model  year  standards  does  not  apply  to  MY  2013  or  earlier  engines).  Assuming  the 
argument  that  glider  vehicles  are  not  new  can  be  raised  in  this  rulemaking,  EPA  notes  that  the  Clean  Air 
Act  defines  “new  motor  vehicle”  as  “a  motor  vehicle  the  equitable  or  legal  title  to  which  has  never  been 
transferred  to  an  ultimate  purchaser”  (section  216(3)).  Glider  vehicles  are  typically  marketed  and  sold  as 
“brand  new”  trucks.  Indeed,  one  prominent  assembler  of  glider  kits  and  glider  vehicles  advertises  that 
“Fitzgerald  Glider  Kits  offers  customers  the  option  to  purchase  a  brand  new  2016  tractor ,  in  any 
configuration  offered  by  the  manufacturer. . .  Fitzgerald  Glider  Kits  has  mastered  the  process  of  taking  the 
‘Glider  Kit5  and  installing  the  components  to  work  seamlessly  with  the  new  truck.™  2  The  purchaser  of  a 
“new  truck”  necessarily  takes  initial  title  to  that  truck.3  Daimler  would  have  it  that  this  ‘new  truck’ 
terminology  is  a  mere  marketing  ploy,  but  it  obviously  reflects  reality.  As  shown  in  Figure  1.1  above,  the 
glider  kit  constitutes  the  major  parts  of  the  vehicle,  lacking  only  the  engine,  transmission,  and  rear  axle. 
The  EPA  sees  nothing  in  the  Act  that  compels  the  result  that  adding  a  used  component  to  an  otherwise 

2  Advertisement  for  Fitzgeraid  Glider  kits  in  Overdrive  magazine  (December  2015)(emphasis  added). 

3  Fitzgerald  states  “All  Fitzgerald  glider  kits  will  be  titled  in  the  state  of  Tennessee  and  you  will  receive  a  title  to 
transfer  to  your  state.”  https://www.fitzgeraldgliderkits.com/frequently-asked-questions.  Last  accessed  July  9,  2016. 
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new  motor  vehicle  necessarily  vitiates  classification  of  the  motor  vehicle  as  “new.”  See  80  FR  40528. 
Certainly,  there  is  no  language  in  the  definition  of  “new  motor  vehicle”  which  directly  addresses  this 
issue.  Indeed,  as  noted  in  Preamble  section  I.E.l,  the  definition  of  “new  motor  vehicle  engine” 
encompasses  engines  of  any  vintage.  At  the  least,  this  shows  that  the  model  year  of  the  engine  is  not 
determinative  of  whether  the  motor  vehicle  is  “new”.  Put  another  way,  a  “new  motor  vehicle”  can 
contain  an  earlier  model  year  engine.  See  CAA  sections  216  (3).4  Many  commenters  agreed.  See,  e.g. 
Comments  of  MECA  (“Glider  vehicles  are  classified  as  “new  motor  vehicles”  because  they  use  a  new 
chassis,  although  they  can  continue  to  use  engines  that  are  10-15  years  old  and  emit  20-40  times  more 
pollution  than  vehicles  equipped  with  a  new  engine”).  Thus,  EPA  is  reasonably  interpreting  the  Act  to 
indicate  that  adding  the  engine  and  transmission  to  the  otherwise-complete  vehicle  does  not  prevent  the 
glider  vehicle  from  being  “new”  -  as  marketed.  As  to  the  suggestion  to  adopt  a  provision  parallel  to  the 
NHTSA  definition,  EPA  notes  that  the  NHTSA  definition  was  developed  for  different  purposes  using 
statutory  authority  which  differs  from  the  Clean  Air  Act  in  language  and  intent.  There  consequently  is  no 
basis  for  requiring  EPA  to  adopt  such  a  definition,  and  doing  so  would  impede  meaningful  control  of  both 
GHG  emissions  and  criteria  pollutant  emissions  from  glider  vehicles,  the  latter  being  an  imperative, 
immediate  public  health  concern  (see  RTC  14.2). 

Standards  for  Incomplete  Vehicles 

Section  202  (a)(1)  not  only  authorizes  EPA  to  set  standards  “applicable  to  the  emission  of  any  air 
pollutant  from  any  . . .  new  motor  vehicles,”  but  states  further  that  these  standards  are  applicable  “whether 
such  vehicles  ...  are  designed  as  complete  systems  or  incorporate  devices  to  prevent  or  control  such 
pollution.”  The  Act  in  fact  thus  not  only  contemplates,  but  in  some  instances,  directly  commands  that 
EPA  establish  standards  for  incomplete  vehicles  and  vehicle  components.  See  CAA  section  202  (a)(6) 
(standards  for  onboard  vapor  recovery  systems  on  “new  light-duty  vehicles,”  and  requiring  installation  of 
such  systems);  section  202  (a)(5)(A)  (standards  to  control  emissions  from  refueling  motor  vehicles,  and 
requiring  consideration  of,  and  possible  design  standards  for,  fueling  system  components);  202  (k) 
(standards  to  control  evaporative  emissions  from  gasoline-fueled  motor  vehicles).  Both  TTMA  and 
Daimler  argued,  in  effect,  that  these  provisions  are  the  exceptions  that  prove  the  rule  and  that  without  this 
type  of  enumerated  exception,  only  entire,  complete  vehicles  can  be  considered  to  be  “motor  vehicles.” 
This  argument  is  not  persuasive.  Congress  did  not  indicate  that  these  incomplete  vehicle  provisions  were 
exceptions  to  the  definition  of  motor  vehicle.  Just  the  opposite.  Without  amending  the  new  motor 
vehicle  definition,  or  otherwise  indicating  that  these  provisions  were  not  already  encompassed  within 
Title  II  authority  over  “new  motor  vehicles”,  Congress  required  EPA  to  set  standards  for  evaporative 
emissions  from  a  portion  of  a  motor  vehicle.  Congress  thus  indicated  in  these  provisions:  1)  that 
standards  should  apply  to  “vehicles”  whether  or  not  the  “vehicles”  were  designed  as  complete  systems;  2) 
that  some  standards  should  explicitly  apply  only  to  certain  components  of  a  vehicle  that  are  plainly  not 
self-propelled.  Congress  thus  necessarily  was  of  the  view  that  incomplete  vehicles  can  be  motor 
vehicles. 

Emission  standards  EPA  sets  pursuant  to  this  authority  thus  can  be,  and  often  are  focused  on  emissions 
from  the  new  motor  vehicle,  and  from  portions,  systems,  parts,  or  components  of  the  vehicle.  Standards 
thus  apply  not  just  to  exhaust  emissions,  but  to  emissions  from  non-exhaust  portions  of  a  vehicle,  or  from 
specific  vehicle  components  or  parts.  See  the  various  evaporative  emission  standards  for  light  duty 
vehicles  in  40  CFR  part  86,  subpart  B  (e.g.,  40  CFR  86.146-96  and  86.150-98  (refueling  spitback  and 
refueling  test  procedures);  40  CFR  1060.101-103  and  73  FR  59114-59115  (various  evaporative  emission 
standards  for  small  spark  ignition  equipment);  40  CFR  86.1813-17(a)(2)(iii)  (canister  bleed  evaporative 

4  EPA  has  also  previously  addressed  the  issue  of  used  components  in  new  engines  and  vehicles  explicitly  in 
regulations  in  the  context  of  locomotives  and  locomotive  engines  in  40  CFR  part  1033.  There  we  defined 
remanufactured  locomotives  and  locomotive  engines  to  be  “new”  locomotives  and  locomotive  engines.  See  63  FR 
18980;  see  also  Summary  and  Analysis  of  Comments  on  Notice  of  Proposed  Rulemaking  for  Emission  Standards  for 
Locomotives  and  Locomotive  Engines  (EPA-420-R-97-101  (December  1997))  at  pp.  10-14. 
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emission  test  procedure,  where  testing  is  solely  of  fuel  tank  and  evaporative  canister);  see  also  79  FR 
23507  (April  28,  2014)  (incomplete  heavy  duty  gasoline  vehicles  could  be  subject  to,  and  required  to 
certify  compliance  with,  evaporative  emission  standards)).  These  standards  are  implemented  by  testing 
the  particular  vehicle  component,  not  by  whole  vehicle  testing,  notwithstanding  that  the  component  may 
not  be  self-propelled  until  it  is  installed  in  the  vehicle  or  (in  the  case  of  non-road  equipment),  propelled  by 
an  engine.5 

EPA  thus  can  set  standards  for  all  or  just  a  portion  of  the  motor  vehicle  notwithstanding  that  an 
incomplete  motor  vehicle  may  not  yet  be  self-propelled.  This  is  not  to  say  that  the  Act  authorizes 
emission  standards  for  any  part  of  a  motor  vehicle,  however  insignificant.  Under  the  Act  it  is  reasonable 
to  consider  both  the  significance  of  the  components  in  comparison  to  the  entire  vehicle  and  the 
significance  of  the  components  for  achieving  emissions  reductions.  A  vehicle  that  is  complete  except  for 
an  ignition  switch  can  be  subject  to  standards  even  though  it  is  not  self-propelled.  Likewise,  as  just  noted, 
vehicle  components  that  are  significant  for  controlling  evaporative  emissions  can  be  subject  to  standards 
even  though  in  isolation  the  components  are  not  self-propelled.  However,  not  every  individual 
component  of  a  complete  vehicle  can  be  subjected  to  standards  as  an  incomplete  vehicle.  To  reflect  these 
considerations,  EPA  is  adopting  provisions  stating  that  a  trailer  is  a  vehicle  “when  it  has  a  frame  with  one 
or  more  axles  attached,”  and  a  glider  kit  becomes  a  vehicle  when  “it  includes  a  passenger  compartment 
attached  to  a  frame  with  one  or  more  axles.”  Section  1037.801  definition  of  “vehicle,”  paragraphs  (l)(ii) 
and  (iii);  see  also  Section  XIII.B  of  the  FRM  Preamble. 

TTMA  and  Daimler  each  maintained  that  this  claim  of  authority  is  open-ended,  and  can  be  extended  to 
the  least  significant  vehicle  part.  As  noted  above,  EPA  acknowledges  that  lines  need  to  be  drawn,  but 
whether  looking  at  the  relation  between  the  incomplete  vehicle  and  the  complete  vehicle,  or  looking  at  the 
relation  between  the  incomplete  vehicle  and  the  emissions  control  requirements,  it  is  evident  that  trailers 
and  glider  kits  should  properly  be  treated  as  vehicles,  albeit  incomplete  ones.6  They  properly  fall  on  the 
vehicle  side  of  the  line.  When  one  finishes  assembling  a  whole  aggregation  of  parts  to  make  a  finished 
section  of  the  vehicle  (e.g.  the  trailer),  that  is  sufficient.  You  have  an  entire,  complete  section  made  up  of 
assembled  parts.  Everything  needed  to  be  a  trailer  is  complete.  This  is  not  an  engine  block,  a  wheel,  or  a 
headlight.  Similarly,  glider  kits  comprise  the  largely  assembled  tractor  chassis  with  front  axles,  frame, 
interior  and  exterior  cab,  and  brakes.  This  is  not  a  few  assembled  components;  rather,  it  is  an  assembled 
truck  with  a  few  components  missing.  See  CAA  section  216  (9)  of  the  Act,  which  defines  “motor  vehicle 
or  engine  part  manufacturer”  as  “any  person  engaged  in  the  manufacturing,  assembling  or  rebuilding  of 
any  device,  system,  part,  component  or  element  of  design  which  is  installed  in  or  on  motor  vehicles  or 
motor  vehicle  engines.”  Trailers  and  glider  kits  are  not  “installed  in  or  on”  a  motor  vehicle.  A  trailer  is 
half  of  the  tractor-trailer,  not  some  component  installed  on  the  tractor.  And  one  would  more  naturally 
refer  to  the  donor  drivetrain  being  installed  on  the  glider  kit  than  vice  versa.  See  Figure  1  above. 
Furthermore,  as  discussed  below,  the  trailer  and  the  glider  kit  are  significant  for  purposes  of  controlling 
emissions  from  the  completed  vehicle. 

Incomplete  vehicle  standards  must,  of  course,  be  reasonably  designed  to  control  emissions  caused  by  that 
particular  vehicle  segment.  The  standards  for  trailers  would  do  so  and  account  for  the  tractor-trailer 
combination  by  using  a  reference  tractor  in  the  trailer  test  procedure  (and,  conversely,  by  use  of  a 
reference  trailer  in  the  tractor  test  procedure).  The  Phase  2  rule  contains  no  emission  standards  for  glider 
kits  in  isolation,  but  the  standards  for  engines  installed  in  glider  vehicles,  and  the  greenhouse  gas 


5  “Non-road  vehicles”  are  defined  differently  than  “motor  vehicles”  under  the  Act,  but  the  difference  does 
not  appear  relevant  here.  Non-road  vehicles,  like  motor  vehicles,  must  be  propelled  by  an  engine.  See 
CAA  section  216  (11)  (“’nonroad  vehicle’  means  a  vehicle  that  is  powered  by  a  nonroad  engine”). 
Pursuant  to  this  authority,  EPA  has  promulgated  many  emission  standards  applicable  to  components  of 
engineless  non-road  equipment,  for  which  the  equipment  manufacturer  must  certify. 

6  Cf.  Marine  Shale  Processors  v.  EPA ,  81  F.  3d  1371,  1383  (5th  Cir.  1996)  (“[w]e  make  no  comment  on 
this  argument:  this  is  simply  not  a  thimbleful  case”). 
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standards  for  the  glider  vehicles,  necessarily  reflect  the  contribution  of  the  glider  kit 
Application  of  Emission  Standards  to  Manufacturers 

In  some  ways,  the  critical  issue  is  to  whom  do  these  emission  standards  apply.7  As  explained  in  this 
section,  the  emission  standards  apply  to  manufacturers  of  motor  vehicles,  and  manufacturers  thus  are 
required  to  certify  compliance  to  test  and  to  certify  compliance  to  those  standards.  Moreover,  the  Act 
contemplates  that  a  motor  vehicle  can  have  multiple  manufacturers.  With  respect  to  the  further  question 
of  which  manufacturer  certifies  and  tests  in  multiple  manufacturer  situations,  EPA  rules  have  long 
contained  provisions  establishing  responsibilities  where  a  vehicle  has  multiple  manufacturers.  We  are 
again  applying  the  principles  already  established  in  these  rules  in  the  Phase  2  provisions.  The 
overarching  and  common  sense  principle  is  that  the  entity  with  most  control  over  the  particular  vehicle 
segment  due  to  producing  it  is  usually  the  most  appropriate  entity  to  test  and  certify. 8  EPA  is 
implementing  the  trailer  and  glider  vehicle  emission  standards  in  accord  with  this  principle,  so  that  the 
entities  required  to  test  and  certify  are  the  trailer  manufacturer  and,  for  glider  kits  and  glider  vehicles, 
either  the  manufacturer  of  the  glider  kit  or  glider  vehicle,  depending  on  which  is  more  appropriate  in 
individual  circumstances. 

Definition  of  Manufacturer 

Emission  standards  are  implemented  through  regulation  of  the  manufacturer  of  the  new  motor  vehicle. 
See,  e.g.  section  206  (a)(1)  (certification  testing  of  motor  vehicle  submitted  by  “a  manufacturer”);  203 
(a)(1)  (manufacturer  of  new  motor  vehicle  prohibited  from  introducing  uncertified  motor  vehicles  into 
commerce);  207  (a)(1)  (manufacturer  of  motor  vehicle  to  provide  warranty  to  ultimate  purchaser  of 
compliance  with  applicable  emission  standards);  207  (c)  (recall  authority);  208  (a)  (recordkeeping  and 
testing  can  be  required  of  every  manufacturer  of  new  motor  vehicle). 

The  Act  further  distinguishes  between  manufacturers  of  motor  vehicles  and  manufacturers  of  motor 
vehicle  parts.  See,  e.g.  section  206  (a)(2)  (voluntary  emission  control  system  verification  testing);  203 
(a)(3)(B)  (prohibition  on  parts  manufacturers  and  other  persons  relating  to  defeat  devices);  207  (a)(2) 
(parts  manufacturer  may  provide  warranty  certification  regarding  use  of  parts);  208  (a)  (recordkeeping 
and  testing  requirements  for  manufacturers  of  vehicle  and  engine  “parts  or  components”). 

Thus,  the  question  here  is  whether  a  trailer  manufacturer  or  glider  kit  manufacturer  can  be  a  manufacturer 
of  a  new  motor  vehicle  and  thereby  become  subject  to  the  certification  and  related  requirements  for 
manufacturers,  or  must  necessarily  be  classified  as  a  manufacturer  of  a  motor  vehicle  part  or  component. 
EPA  may  reasonably  classify  trailer  manufacturers  and  glider  kit  manufacturers  as  motor  vehicle 
manufacturers. 

Section  216  (1)  defines  a  “manufacturer”  as: 

“any  person  engaged  in  the  manufacturing  or  assembling  of  new  motor  vehicles,  new  motor 
vehicle  engines,  new  nonroad  vehicles  or  new  nonroad  engines,  or  importing  such  vehicles  or 

7  This  issue  is  independent  of  the  discussion  above,  and  thus  is  not  dependent  on  whether  trailers  are  motor  vehicles. 
Under  any  theory,  EPA  may  issue  emission  standards  for  new  motor  vehicles  and  engines.  Manufacturers  of  these 
vehicles  and  engines  can  be  required  to  comply  with  these  standards  by  testing  and  certification,  and  the  Act 
contemplates  multiple  manufacturers  to  whom  these  obligations  can  attach. 

8  See  discussion  of  standards  applicable  to  smali  SI  equipment  fuel  systems,  implemented  by  standards 
for  the  manufacturers  of  that  equipment  at  73  FR  59115  (“In  most  cases,  non  road  standards  apply  to  the 
manufacturer  of  the  engine  or  the  manufacturer  of  the  nonroad  equipment.  Here,  the  products  subject  to 
the  standards  (fuel  lines  and  fuel  tanks)  are  typically  manufactured  by  a  different  manufacturer.  In  most 
cases  the  engine  manufacturers  do  not  produce  complete  fuel  systems  and  therefore  are  not  in  a  position 
to  do  all  the  testing  and  certification  work  necessary  to  cover  the  whole  range  of  products  that  will  be 
used.  We  are  therefore  providing  an  arrangement  in  which  manufacturers  of  fuel-system  components  are 
in  most  cases  subject  to  the  standards  and  are  subject  to  certification  and  other  compliance  requirements 
associated  with  the  applicable  standards/’). 
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engines  for  resale,  or  who  acts  for  and  is  under  the  control  of  any  such  person  in  connection  with 
the  distribution  of  new  motor  vehicles,  new  motor  vehicle  engines,  new  nonroad  vehicles  or  new 
nonroad  engines,  but  shall  not  include  any  dealer  with  respect  to  new  motor  vehicles,  new  motor 
vehicle  engines,  new  nonroad  vehicles  or  new  nonroad  engines  received  by  him  in  commerce” 

It  appears  plain  that  this  definition  was  not  intended  to  restrict  the  definition  of  “manufacturer”  to  a  single 
person  per  vehicle.  The  use  of  the  conjunctive,  specifying  that  a  manufacturer  is  “aw  person  engaged  in 
the  manufacturing  or  assembling  of  new  motor  vehicles  ...  or  who  acts  for  and  is  under  the  control  of 
any  such  person. . .”  (emphasis  added)  indicates  that  Congress  anticipated  that  motor  vehicles  could  have 
more  than  one  manufacturer,  since  in  at  least  some  cases  those  will  plainly  be  different  people.  The 
capacious  reference  to  “any  person  engaged  in  the  manufacturing  of  motor  vehicles”  likewise  allows  the 
natural  inference  that  it  could  apply  to  multiple  entities  engaged  in  manufacturing.9 

The  provision  also  applies  both  to  entities  that  manufacture  and  entities  that  assemble,  and  does  so  in  such 
a  way  as  to  encompass  multiple  parties:  manufacturers  “or”  (rather  than  ‘and’)  assemblers  are  included. 
Nor  is  there  any  obvious  reason  that  only  one  person  can  be  engaged  in  vehicle  manufacture  or  vehicle 
assembling. 

Reading  the  Act  to  provide  for  multiple  motor  vehicle  manufacturers  reasonably  reflects  industry 
realities,  and  achieves  important  goals  of  the  CAA.  Since  title  II  requirements  are  generally  imposed  on 
“manufacturers”  it  is  important  that  the  appropriate  parties  be  included  within  the  definition  of 
manufacturer  —“any  person  engaged  in  the  manufacturing  or  assembling  of  new  motor  vehicles.”  Indeed, 
as  set  out  in  Chapter  1  of  the  RIA,  most  heavy-duty  vehicles  are  manufactured  or  assembled  by  multiple 
entities;  see  also  Comments  of  Daimler  (October  1,  2015)  p.  103. 10  One  entity  produces  a  chassis;  a 
different  entity  manufactures  the  engine;  specialized  components  (e.g.  garbage  compactors,  cement 
mixers)  are  produced  by  still  different  entities.  For  tractor-trailers,  one  person  manufactures  the  tractor, 
another  the  trailer,  a  third  the  engine,  and  another  typically  assembles  the  trailer  to  the  tractor. 

Installation  of  various  vehicle  components  occurs  at  different  and  varied  points  and  by  different  entities, 
depending  on  ultimate  desired  configurations.  See,  e.g.  Comments  of  Navistar  (October  1,  2015),  pp.  12- 
13.  The  heavy-duty  sector  thus  differs  markedly  from  the  light-duty  sector  (and  from  manufacturing  of 
light  duty  pickups  and  vans),  where  a  single  company  designs  the  vehicle  and  engine  (and  many  of  the 
parts),  and  does  all  assembling  of  components  into  the  finished  motor  vehicle. 

Controls  on  Manufacturers  of  Trailers 

It  is  reasonable  to  view  the  trailer  manufacturer  as  “engaged  in”  (section  216  (1))  the  manufacturing  or 
assembling  of  the  tractor-trailer.  The  trailer  manufacturer  designs,  builds,  and  assembles  a  complete  and 
finished  portion  of  the  tractor-trailer.  All  components  of  the  trailer  -  the  tires,  axles,  flat  bed,  outsider 
cover,  aerodynamics  are  within  its  control  and  are  part  of  its  assembling  process.  The  trailer 
manufacturer  sets  the  design  specifications  that  affect  the  GHG  emissions  attributable  to  pulling  the 
trailer.  It  commences  all  work  on  the  trailer,  and  when  that  work  is  complete,  nothing  more  is  to  be  done. 
The  trailer  is  a  finished  product.  With  respect  to  the  trailer,  the  trailer  manufacturer  is  analogous  to  the 
manufacturer  of  the  light  duty  vehicle,  specifying,  controlling,  and  assembling  all  aspects  of  the  product 
from  inception  to  completion.  GHG  emissions  attributable  to  the  trailer  are  a  substantial  portion  of  the 
total  GHG  emissions  from  the  tractor-trailer.11  Moreover,  the  trailer  manufacturer  is  not  analogous  to  the 


9  See  United  States  v.  Gonzales,  520  U.S.  1  5.  (1997)  (“Read  naturally  the  word  'any'  has  an  expansive 
meaning,  that  is,  'one  or  some  indiscriminately  of  whatever  kind5);  New  York  v.  EPA,  443  F.3d  880,  884- 
87  (DC  Cir.  2006). 

10  “The  EPA  should  understand  that  vehicle  manufacturing  is  a  multi-stage  process  (regardless  of  the 
technologies  on  the  vehicles)  and  that  each  stage  of  manufacturer  has  the  incentive  to  properly  complete 
manufacturing  ,..[T]he  EPA  should  continue  the  longstanding  industry  practice  of  allowing  primary 
manufacturers  to  pass  incomplete  vehicles  with  incomplete  vehicle  documents  to  secondary 
manufacturers  who  complete  the  installation.” 

11  The  relative  contribution  of  trailer  controls  depends  on  the  types  of  tractors  and  trailers,  as  well  as  the 
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manufacturer  of  a  vehicle  part  or  component,  like  a  tire  manufacturer,  or  to  the  manufacturer  of  a  side 
skirt.  The  trailer  is  a  significant,  integral  part  of  the  finished  motor  vehicle,  and  is  essential  for  the  tractor- 
trailer  to  carry  out  its  commercial  purpose.  See  80  FR  40170;  see  also  the  comment  of  EDF  at  n.  104, 
explaining  that  trucking  companies  do  not  provide  insurance  protection  for  truckers  when  operating  a 
truck-tractor  without  an  attached  trailer;  it  is  considered  to  be  a  non-business  activity).12.  Although  it  is 
true  that  another  person  may  ultimately  hitch  the  trailer  to  a  tractor  (which  might  be  viewed  as  completing 
assembly  of  the  tractor-trailer),  as  noted  above,  EPA  does  not  believe  that  the  fact  that  one  person  might 
qualify  as  a  manufacturer,  due  to  “assembling”  the  motor  vehicle,  precludes  another  person  from 
qualifying  as  a  manufacturer,  due  to  “manufacturing”  the  motor  vehicle.  Given  that  section  216(1)  does 
not  restrict  motor  vehicle  manufacturers  to  a  single  entity,  it  appears  to  be  consistent  with  the  facts  and 
the  Act  to  consider  trailer  manufacturers  as  persons  engaged  in  the  manufacture  of  a  motor  vehicle. 

This  interpretation  of  section  216(1)  is  also  reasonable  in  light  of  the  various  provisions  noted  above 
relating  to  implementation  of  the  emissions  standards  -  certification  under  section  206,  prohibitions  on 
entry  into  commerce  under  section  203,  warranty  and  recall  under  section  207,  and  recall  under  section 
208.  All  of  these  provisions  are  naturally  applied  to  the  entity  responsible  for  manufacturing  the  trailer, 
which  manufacturer  is  likewise  responsible  for  its  GHG  emissions. 

TTMA  maintains  that  if  a  tractor-trailer  is  a  motor  vehicle,  then  only  the  entity  connecting  the  trailer  to 
the  tractor  could  be  subject  to  regulation.13  This  is  not  a  necessary  interpretation  of  section  216  (1),  as 
explained  above.  TTMA  does  not  discuss  that  provision,  but  notes  that  other  provisions  refer  to  “a” 
manufacturer  (or,  in  one  instance,  “the”  manufacturer),  and  maintains  that  this  shows  that  only  a  single 
entity  can  be  a  manufacturer.  See  TTMA  Comment  pp.  4-5,  citing  to  sections  206  (a)(1),  206  (b),  207, 
and  203  (a).  This  reading  is  not  compelled  by  the  statutory  text.  First,  the  term  “manufacturer”  in  all  of 
these  provisions  necessarily  reflects  the  underlying  definition  in  section  216(1),  and  therefore  is  not 
limited  to  a  single  entity,  as  just  discussed.  Second,  the  interpretation  makes  no  practical  sense.  An  end 
assembler  of  a  tractor-trailer  is  not  in  a  position  to  certify  and  warrant  performance  of  the  trailer,  given 
that  the  end-assembler  has  no  control  over  how  trailers  are  designed,  constructed,  or  even  which  trailers 
are  attached  to  the  tractor.  It  makes  little  sense  for  the  entity  least  able  to  control  the  outcome  to  be 
responsible  for  that  outcome.  The  EPA  doubts  that  Congress  compelled  such  an  ungainly  implementation 
mechanism,  especially  given  that  it  is  well  known  that  vehicle  manufacture  responsibility  in  the  heavy- 
duty  vehicle  sector  is  divided.  Moreover,  the  reference  to  “a”  rather  than  “the”  manufacturer  in  the 
provisions  of  section  206(a)(1)  and  203(a)(1)  -  the  provisions  on  vehicle  certification  and  prohibited  acts 
which  are  the  most  critical  to  Title  IPs  implementation  —  is  ambiguous  as  to  whether  there  can  be 
multiple  manufacturers.  See  Webster’s  New  Collegiate  Dictionary  (1979)  (definition  of  “a”  includes 
“any”,  the  same  capacious  term  used  in  the  section  216  definition  of  “manufacturer”). 

TTMA  further  maintains  that  the  various  requirements  and  prohibitions  in  Title  “on  their  face  do  not 
work  as  applied  to  Two  detachable  parts’  of  a  single  motor  vehicle  that  are  mixed  and  matched.  In  the 
case  of  separate  manufacturers  of  the  tractor  and  various  trailers  that  might  be  hauled  by  that  tractor,  the 
requirements  to  test,  certify,  and  warrant  The  motor  vehicle’  cannot  on  their  face  apply  as  written,  since 
there  is  no  single  manufacturer  of  The  motor  vehicle.’  And  responsibility  for  violations,  such  as  by  selling 
an  uncertified  new  motor  vehicle,  is  unspecified.” 

EPA  disagrees.  As  just  explained,  the  definition  of  “manufacturer”  plainly  contemplates  that  more  than 


tier  of  standards  applicable;  however,  it  can  be  approximately  one-third  of  the  total  reduction  achievable 
for  the  tractor-trailer. 

12Truckers  must  separately  purchase  ‘bobtail  insurance’  to  be  covered  between  dropping  off  one  trailer  load  and 
picking  up  the  next  one.  See,  e.g.  Insure  My  Rig,  http://www.insuremyrig.com/what-is-bobtail-insurance.html  (last 
visited  Sept.  29, 2015);  Understanding  the  Difference  Between  Bobtail  and  Non-Trucking  Liability  Insurance. 

13  Consequently,  the  essential  issue  here  is  not  whether  EPA  can  issue  and  implement  emission 
standards  for  trailers,  but  at  what  point  in  the  implementation  process  those  standards  apply. 
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one  entity  can  be  the  manufacturer  of  a  motor  vehicle  (as  do  the  references  to  “a  manufacturer”).  The  fact 
that  portions  of  the  CAA  refer  to  “a  manufacturer”  does  not  amend  the  explicit  definition  of 
“manufacturer”  to  limit  it  to  a  single  entity  per  motor  vehicle  — it  merely  indicates  the  responsibilities 
that  can  attach  to  any  entity  that  manufactures  motor  vehicles.  EPA  has  long  interpreted  and  applied 
these  provisions  in  a  manner  that  comports  with  Congressional  intent  and  industry  practice  to  place  the 
responsibilities  for  certification  with  the  most  appropriate  of  those  entities.  This  can  be  done  by  explicitly 
assigning  certification  responsibility,  or  by  having  multiple  manufacturers  determine  among  themselves 
which  are  the  most  appropriate  to  certify  given  their  particular  division  of  responsibilities.  Thus,  in  the 
case  of  tractor-trailers,  the  entity  that  has  control  over  design  and  emissions  performance  of  the  tractor  is 
responsible  for  testing  and  certifying  that  the  tractor  will  comply  with  applicable  standards,  while  the 
entity  that  has  control  over  design  and  emissions  performance  of  the  trailer  is  responsible  for  testing  and 
certifying  that  the  trailer  will  comply  with  applicable  standards.  The  long-standing  provisions  on 
delegated  assembly  and  secondary  manufacturing  are  examples  of  the  second  situation  where 
manufacturers  determine  among  themselves  testing,  documentation,  and  certification  responsibilities.  See 
sections  1037.  620,  1037.621,  1037.622,  and  preamble  section  I.F.2.e. 

EPA  is  therefore  reasonably  interpreting  the  definition  of  “manufacturer”  and  the  various  implementation 
provisions  using  that  term  to  reflect  the  realities  of  the  heavy  duty  vehicle  industry  whereby  multiple 
manufacturers  are  responsible  for  assembling  the  motor  vehicle. 

Controls  on  Manufacturers  of  Glider  Kits 

Application  of  these  same  principles  indicate  that  a  glider  kit  manufacturer  is  a  manufacturer  of  a  motor 
vehicle  and,  as  an  entity  responsible  for  assuring  that  glider  vehicles  meet  the  Phase  2  vehicle  emission 
standards,  can  be  a  party  in  the  certification  process  as  either  the  certificate  holder  or  the  entity  which 
provides  essential  test  information  to  the  glider  vehicle  manufacturer.  As  noted  above,  glider  kits  include 
the  entire  tractor  chassis,  cab,  tires,  body,  and  brakes.  Glider  kit  manufacturers  thus  control  critical 
elements  of  the  ultimate  vehicle’s  greenhouse  gas  emissions,  in  particular,  all  aerodynamic  features  and 
all  emissions  related  to  steer  tire  type.  Glider  kit  manufacturers  would  therefore  be  the  entity  generating 
critical  GEM  inputs  -  at  the  least,  those  for  aerodynamics  and  tires.  Glider  kit  manufacturers  also  often 
know  the  final  configuration  of  the  glider  vehicle,  i.e.  the  type  of  engine  and  transmission  which  the  final 
assembler  will  add  to  the  glider  kit.14  This  is  because  the  typical  glider  kit  contains  all  necessary  wiring, 
and  it  is  necessary,  in  turn,  for  the  glider  kit  manufacturer  to  know  the  end  configuration  in  order  to  wire 
the  kit  properly.  Thus,  a  manufacturer  of  a  glider  kit  can  reasonably  be  viewed  as  a  manufacturer  of  a 
motor  vehicle  under  the  same  logic  as  above:  there  can  be  multiple  manufacturers  of  a  motor  vehicle;  the 
glider  kit  manufacturer  designs,  builds,  and  assembles  a  substantial,  complete  and  finished  portion  of  the 
motor  vehicle;  and  that  portion  contributes  substantially  to  the  GHG  emissions  from  the  ultimate  glider 
vehicle.  A  glider  kit  is  not  a  vehicle  part;  rather,  it  is  an  assembled  truck  with  a  few  components  missing. 
The  ultimate  point  here  is  that  both  of  these  entities  are  manufacturers  of  the  glider  motor  vehicle  and 
therefore  both  are  within  the  Act’s  requirements  for  certification  and  testing 

EPA  rules  have  long  provided  provisions  establishing  responsibilities  where  there  are  multiple 
manufacturers  of  motor  vehicles.  See  40  CFR  1037.620  (responsibilities  for  multiple  manufacturers),  40 
CFR  1037.621  (delegated  assembly),  and  40  CFR  1037.622  (shipment  of  incomplete  vehicles  to 
secondary  vehicle  manufacturers).  These  provisions,  in  essence,  allow  manufacturers  to  determine 
among  themselves  as  to  which  should  be  the  certificate  holder,  and  then  assign  respective  responsibilities 
depending  on  that  decision.  The  end  result  is  that  incomplete  vehicles  cannot  be  introduced  into 


14  PACCAR  indicated  in  its  comments  that  manufacturers  of  glider  kits  may  not  know  all  details  of  final  assembly. 
Provisions  on  delegated  assembly,  shipment  of  incomplete  vehicles  to  secondary  manufacturers,  and  assembly 
instructions  for  secondary  vehicle  manufacturers  allow  manufacturers  of  glider  kits  and  glider  vehicles  to  apportion 
responsibilities,  as  appropriate,  including  responsibility  as  to  which  entity  shall  be  the  certificate  holder.  See  40 
CFR  1037.130,  1037.621,  and  1037.622.. 
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commerce  without  one  of  the  manufacturers  being  the  certificate  holder. 

Under  the  Phase  1  rules,  glider  kits  are  considered  to  be  incomplete  vehicles  which  may  be  introduced 
into  commerce  to  a  secondary  manufacturer  for  final  assembly.  See  40  CFR  1037.622(b)(l)(i)  and 
1037.801  (definition  of  “vehicle”  and  “incomplete  vehicle”)  of  the  Phase  1  regulations  (76  FR  57421). 
Note  that  40  CFR  1037.622(b)(l)(i)  was  originally  codified  as  40  CFR  1037.620(b)(l)(i).  EPA  is 
expanding  somewhat  on  these  provisions,  but  in  essence,  as  under  Phase  1,  glider  kit  and  glider  vehicle 
manufacturers  could  operate  under  delegated  assembly  provisions  whereby  the  glider  kit  manufacturer 
would  be  the  certificate  holder.  See  40  CFR  1037.621  of  the  final  regulations.  Glider  kit  manufacturers 
would  also  continue  to  be  able  to  ship  uncertified  kits  to  secondary  manufacturers,  and  the  secondary 
manufacturer  must  assemble  the  vehicle  into  certifiable  condition.  40  CFR  1037. 622. 15 

Additional  Authorities  Supporting  EPA  }s  Actions 

Even  if,  against  our  view,  trailers  and  glider  kits  are  not  considered  to  be  “motor  vehicles,”  and  the 
entities  engaged  in  assembling  trailers  and  glider  kits  are  not  considered  to  be  manufacturers  of  motor 
vehicles,  the  Clean  Air  Act  still  provides  authority  for  the  testing  requirements  adopted  here.  Section  208 
(a)  of  the  Act  authorizes  EPA  to  require  “every  manufacturer  of  new  motor  vehicle  or  engine  parts  or 
components”  to  “perform  tests  where  such  testing  is  not  otherwise  reasonably  available.”  This  testing  can 
be  required  to  “provide  information  the  Administrator  may  reasonably  require  to  determine  whether  the 
manufacturer  . . .  has  acted  or  is  acting  in  compliance  with  this  part,”  which  includes  showing  whether  or 
not  the  parts  manufacturer  is  engaged  in  conduct  which  can  cause  a  prohibited  act.  Testing  would  be 
required  to  show  that  the  trailer  will  conform  to  the  vehicle  emission  standards.  In  addition,  testing  for 
trailer  manufacturers  would  be  necessary  here  to  show  that  the  trailer  manufacturer  is  not  causing  a 
violation  of  the  combined  tractor- trailer  GHG  emission  standard  either  by  manufacturing  a  trailer  which 
fails  to  comply  with  the  trailer  emission  standards,  or  by  furnishing  a  trailer  to  the  entity  assembling 
tractor-trailers  inconsistent  with  tractor-trailer  certified  condition.  Testing  for  glider  kit  manufacturers  is 
necessary  to  prevent  a  glider  kit  manufacturer  furnishing  a  glider  kit  inconsistent  with  the  tractor’s 
certified  condition.  In  this  regard,  we  note  that  section  203  (a)(1)  of  the  Act  not  only  prohibits  certain 
acts,  but  also  prohibits  “the  causing”  of  those  acts.  Furnishing  a  trailer  not  meeting  the  trailer  standard 
would  cause  a  violation  of  that  standard,  and  the  trailer  manufacturer  would  be  liable  under  section  203 
(a)(1)  for  causing  the  prohibited  act  to  occur.  Similarly,  a  glider  kit  supplied  in  a  condition  inconsistent 
with  the  tractor  standard  would  cause  the  manufacturer  of  the  glider  vehicle  to  violate  the  GHG  emission 
standard,  so  the  glider  kit  manufacturer  would  be  similarly  liable  under  section  203  (a)(1)  for  causing  that 
prohibited  act  to  occur. 

In  addition,  section  203  (a)(3)(B)  prohibits  use  of  ‘defeat  devices’  -  which  include  “any  part  or 
component  intended  for  use  with,  or  as  part  of,  any  motor  vehicle  . . .  where  a  principal  effect  of  the  part 
or  component  is  to  ...  defeat . . .  any  . . .  element  of  design  installed  ...  in  a  motor  vehicle”  otherwise  in 
compliance  with  emission  standards.  Manufacturing  or  installing  a  trailer  not  meeting  the  trailer  emission 
standard  could  thus  be  a  defeat  device  causing  a  violation  of  the  emission  standard.  Similarly,  a  glider  kit 
manufacturer  furnishing  a  glider  kit  in  a  configuration  that  would  not  meet  the  tractor  standard  when  the 
specified  engine,  transmission,  and  axle  are  installed  would  likewise  cause  a  violation  of  the  tractor 
emission  standard.  For  example,  providing  a  tractor  with  a  coefficient  of  drag  or  tire  rolling  resistance 
level  inconsistent  with  tractor  certified  condition  would  be  a  violation  of  the  Act  because  it  would  cause 
the  glider  vehicle  assembler  to  introduce  into  commerce  a  new  tractor  that  is  not  covered  by  a  valid 
certificate  of  conformity.  Daimler  argued  in  its  comments  that  a  glider  kit  would  not  be  a  defeat  device 
because  glider  vehicles  use  older  engines  which  are  more  fuel  efficient  since  they  are  not  meeting  the 


15  Under  this  provision  in  the  Phase  2  regulations;  the  glider  kit  manufacturer  would  still  have  some  responsibility 
to  ensure  that  products  they  introduce  into  U.S.  commerce  will  conform  with  the  regulations  when  delivered  to 
the  ultimate  purchasers. 
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more  rigorous  standards  for  criteria  pollutant  emissions.  (Daimler  Truck  Comment,  April  1,  2016,  p.  5). 
However,  the  glider  kit  would  be  a  defeat  device  with  respect  to  the  tractor  vehicle  standard,  not  the 
separate  engine  standard.  A  non-conforming  glider  kit  would  adversely  affect  compliance  with  the 
vehicle  standard,  as  just  explained.  Furthermore,  as  explained  in  RTC  14.2,  Daimler  is  incorrect  that 
glider  vehicles  are  more  fuel  efficient  than  Phase  1  2017  and  later  vehicles,  much  less  Phase  2  vehicles. 

In  the  memorandum  accompanying  the  Notice  of  Data  Availability,  EPA  solicited  comment  on  adopting 
additional  regulations  based  on  these  principles.  EPA  has  decided  not  to  adopt  those  provisions,  but 
again  notes  that  the  authorities  in  CAA  sections  208  and  203  support  the  actions  EPA  is  taking  here  with 
respect  to  trailer  and  glider  kit  testing. 

Standards  for  Glider  Vehicles  and  Lead  Time  for  Those  Standards 

At  proposal,  EPA  indicated  that  engines  used  in  glider  vehicles  are  to  be  certified  to  standards  for  the 
model  year  in  which  these  vehicles  are  assembled.  80  FR  40528.  This  action  is  well  within  the  agency’s 
legal  authority.  As  noted  above,  the  Act’s  definition  of  “new  motor  vehicle  engine,”  includes  any  “engine 
in  a  new  motor  vehicle”  without  regard  to  whether  or  not  the  engine  was  previously  used.  Given  the 
Act’s  purpose  of  controlling  emissions  of  air  pollutants  from  motor  vehicle  engines,  with  special  concern 
for  pollutant  emissions  from  heavy-duty  engines,  it  is  reasonable  to  require  engines  placed  in  newly- 
assembled  vehicles  to  meet  the  same  standards  as  all  other  engines  in  new  motor  vehicles.  Put  another 
way,  it  is  both  consistent  with  the  plain  language  of  the  Act  and  reasonable  and  equitable  for  the  engines 
in  “new  trucks”  (see  Section  I.E.(l)(a)  of  the  FRM  Preamble)  to  meet  the  emission  standards  for  all  other 
engines  installed  in  new  trucks. 

Daimler  challenged  this  aspect  of  EPA’s  proposal,  maintaining  that  it  amounted  to  regulation  of  vehicle 
rebuilding,  which  (according  to  the  commenter)  is  beyond  EPA’s  authority.  Comments  of  Daimler,  p. 

123;  Comments  of  Daimler  Trucks  (April  1,  2016)  p.  3.  This  comment  is  misplaced.  The  EPA  has 
authority  to  regulate  emissions  of  pollutants  from  engines  installed  in  new  motor  vehicles.  As  explained 
above,  glider  vehicles  are  new  motor  vehicles.  As  also  explained  above,  the  Act’s  definition  of  “new 
motor  vehicle  engine”  includes  any  “engine  in  a  new  motor  vehicle”  without  regard  to  whether  or  not  the 
engine  was  previously  used.  CAA  section  216(3).  Consequently,  a  previously  used  engine  installed  in  a 
glider  vehicle  is  within  EPA’s  multiple  authorities.  See  CAA  sections  202  (a)  (1)  (GHGs),  and  202 
(a)(3)(D)  (pollutants  from  rebuilt  heavy  duty  engines).16 

As  explained  in  more  detail  in  Section  XIII.B  of  the  FRM  Preamble,  the  final  rule  requires  that  as  of 
January  1,  2017,  glider  kit  and  glider  vehicle  production  involving  engines  not  meeting  criteria  pollutant 
standards  corresponding  to  the  year  of  glider  vehicle  assembly  be  allowed  at  the  highest  annual 
production  for  any  year  from  2010  to  2014.  See  section  1037.150  (t)(3).  (Certain  exceptions  to  this  are 
explained  in  Section  XIII.B.  of  the  FRM  Preamble).  The  rule  further  requires  that  as  of  January  1,  2018, 
engines  in  glider  vehicles  meet  criteria  pollutant  standards  and  GHG  standards  corresponding  to  the  year 
of  the  glider  vehicle  assembly,  but  allowing  introduction  into  commerce  of  engines  meeting  criteria 
pollutant  standards  corresponding  to  the  year  of  the  engine  for  up  to  300  vehicles  per  year,  or  up  to  the 
highest  annual  production  volume  for  calendar  years  2010  to  2014,  whichever  is  less.  Section  1037. 150 
(t)(l)(ii)  (again  subject  to  various  exceptions  explained  in  Section  XIII.B.  of  the  FRM  Preamble).  Glider 
vehicles  using  these  exempted  engines  will  not  be  subject  to  the  Phase  1  GHG  vehicle  standards,  but  will 
be  subject  to  the  Phase  2  vehicle  standards  beginning  with  MY  2021. 


16  Comments  from,  e.g.  Mondial  and  MEMA  made  clear  that  all  of  the  donor  engines  installed  in  glider  vehicles  are 
rebuilt.  See  also  http://www.truekinginfo.com/article/story/2013/04/the-retum-of-the-glider.aspx  (“1999  to  2002- 
model  diesels  were  known  for  reliability,  longevity  and  good  fuel  mileage.  Fitzgerald  favors  Detroit's  12.7-liter 
Series  60  from  that  era,  but  also  installs  pre-EGR  14- liter  Cummins  and  15-liter  Caterpillar  diesels.  All  are  rebuilt 
. ”)• 
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There  are  compelling  environmental  reasons  for  taking  these  actions  in  this  time  frame.  As  shown  in  a 
separate  Sensitivity  Analysis  of  Glider  Impacts,  the  restriction  on  2017  production  is  projected  to  prevent 
the  use  of  high  polluting  pre  2002-engines  in  5,000  to  10,000  glider  vehicles,  and  would  prevent  the 
emission  of  207,500-415,000  tons  ofNOx  and  3,400-6,800  tons  of  PM  over  the  lifetime  of  those  vehicles 
and  engines.  This  is  estimated  to  prevent  350  to  1,600  premature  mortalities.  If  these  restrictions  were 
delayed  until  MY  2021,  as  commenters  argued,  this  could  mean  the  production  of  30,000  to  40,000 
additional  glider  vehicles  using  the  older  high  polluting  engines.  These  three  additional  model  years  of 
production  are  estimated  to  result  in  an  additional  2,100  to  6,400  premature  mortalities,  incremental  to  the 
premature  mortalities  attributable  to  MY  2017-2020  production  of  glider  vehicles  with  high  polluting 
engines. 


These  estimates  are  conservative.  They  do  not  account  for  diesel  exhaust  PM  being  a  likely  human 
carcinogen  (see  Preamble  section  VIII.A.6),  and  so  do  not  assess  potential  additional  cancers  caused  by 
exposure  to  diesel  PM  exhaust  from  these  glider  vehicles.  Nor  do  these  estimates  evaluate  premature 
mortality  attributable  to  increased  generation  of,  and  exposure  to  ozone  resulting  from  the  increased  NOx 
emissions. 

Preamble 

With  regard  to  the  issue  of  lead  time,  EPA  indicated  at  proposal  that  the  agency  has  long  since  justified 
the  criteria  pollutant  standards  for  engines  installed  in  glider  kits.  80  FR  40528.  EPA  further  proposed 
that  engines  installed  in  glider  vehicles  meet  the  emission  standard  for  the  year  of  glider  vehicle 
assembly,  as  of  January  1,  2018  and  solicited  comment  on  an  earlier  effective  date.  Id.  at  40529.  The 
agency  noted  that  CAA  section  202  (a)(3)(D)17  requires  that  standards  for  rebuilt  heavy-duty  engines  take 
effect  “after  a  period  . . .  necessary  to  permit  the  development  and  application  of  the  requisite  control 
measures.”  Here,  no  time  is  needed  to  develop  and  apply  requisite  control  measures  for  criteria  pollutants 
because  compliant  engines  are  immediately  available.  In  fact,  manufacturers  of  compliant  engines,  and 
dealers  of  trucks  containing  those  compliant  engines,  commented  that  they  are  disadvantaged  by 
manufacturing  more  costly  compliant  engines  while  glider  vehicles  avoid  using  those  engines.  Not  only 
are  compliant  engines  immediately  available,  but,  as  commenters  warned,  there  can  be  risk  of  massive  pre¬ 
buys.  Moreover,  EPA  does  not  envision  that  glider  manufacturers  will  actually  modify  the  older  engines 
to  meet  the  applicable  standards.  Rather,  they  will  either  choose  from  the  many  compliant  engines 
available  today,  or  they  will  seek  to  qualify  under  other  flexibilities  provided  in  the  final  rule.  See  Section 
XIII.B  of  the  FRM  Preamble.  Given  that  compliant  engines  are  immediately  available,  the  flexibilities 
provided  in  the  final  rule  for  continued  use  of  donor  engines  for  traditional  glider  vehicle  functions  and  by 
small  businesses,  and  the  need  to  expeditiously  prevent  further  perpetuation  of  use  of  heavily  polluting 
engines,  EPA  sees  a  need  to  begin  constraining  this  practice  on  January  1,  2017  However,  the  final  rule 
is  merely  capping  glider  production  using  higher-polluting  engines  in  2017  at  2010-2014  production 
levels,  which  would  allow  for  the  production  of  thousands  of  glider  vehicles  using  these  higher  polluting 
engines  in  2017,  and  unlimited  production  of  glider  vehicles  using  less  polluting  engines. 

Various  commenters,  however,  argued  that  the  EPA  must  provide  four  years  lead-time  and  three-year 
stability  pursuant  to  section  202  (a)  (3)(C)  of  the  Act,  which  applies  to  regulations  for  criteria  pollutant 
emissions  from  heavy  duty  vehicles  or  engines.  For  criteria  pollutant  standards,  CAA  section 


17  The  engine  rebuilding  authority  of  section  202  (a)(3)(D)  includes  removal  of  an  engine  from  the  donor 
vehicle.  See  40  CFR  section  86.004-40  and  62  FR  54702  (Oct.  21 ,  1997).  EPA  interprets  this  language 
as  including  installation  of  the  removed  engine  into  a  glider  kit,  thereby  assembling  a  glider  vehicle. 
Daimler,  in  its  comments,  questioned  whether  engine  rebuilding  authorities  were  at  issue  here  when  EPA 
did  not  propose  to  amend  the  specific  regulations  relating  to  engine  rebuilding.  EPA  has  added  a 
conforming  cross-reference  to  the  final  rule.  See  section  1068.120  (f). 
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202(a)(3)(C)  establishes  lead  time  and  stability  requirements  for  “[a]ny  standard  promulgated  or  revised 
under  this  paragraph  and  applicable  to  classes  or  categories  of  heavy  duty  vehicles  or  engines.”  In  this 
rule,  EPA  is  generally  requiring  large  manufacturers  of  glider  vehicles  to  use  engines  that  meet  the 
standards  for  the  model  year  in  which  a  vehicle  is  manufactured.  EPA  is  not  promulgating  new  criteria 
pollutant  standards.  The  NOx  and  PM  standards  that  apply  to  heavy  duty  engines  were  promulgated  in 
2001. 

We  are  not  amending  these  provisions  or  promulgating  new  criteria  pollutant  standards  for  heavy  duty 
engines  here.  EPA  interprets  the  phrase  “classes  or  categories  of  heavy  duty  vehicles  or  engines”  in  CAA 
202(a)(3)(C)  to  refer  to  categories  of  vehicles  established  according  to  features  such  as  their  weight, 
functional  type,  (e.g.  tractor,  vocational  vehicle,  or  pickup  truck)  or  engine  cycle  (spark-ignition  or 
compression-ignition),  or  weight  class  of  the  vehicle  into  which  an  engine  is  installed  (LHD,  MHD,  or 
HHD).  EPA  has  established  several  different  categories  of  heavy  duty  vehicles  (distinguished  by  gross 
vehicle  weight,  engine-cycle,  and  other  criteria  related  to  the  vehicles’  intended  purpose)  and  is 
establishing  in  this  rule  GHG  standards  applicable  to  each  category.18  By  contrast,  a  “glider  vehicle”  is 
defined  not  by  its  weight  or  function  but  by  its  method  of  manufacture.  A  Class  8  tractor  glider  vehicle 
serves  exactly  the  same  function  and  market  as  a  Class  8  tractor  manufactured  by  another  manufacturer. 
Similarly,  rebuilt  engines  installed  in  glider  vehicles  (i.e.  donor  engines)  are  not  distinguished  by  engine 
cycle,  but  rather  serve  the  same  function  and  market  as  any  other  HHD  or  MHD  engine.  Thus,  EPA 
considers  “glider  vehicles'1  and  engines  installed  in  glider  vehicles  to  be  a  description  of  a  method  of 
manufacturing  new  motor  vehicles,  not  a  description  of  a  separate  “class  or  category”  of  heavy  duty 
vehicles  or  engines.  Consequently,  EPA  is  not  adopting  new  standards  for  a  class  or  category  of  heavy 
duty  engines  within  the  meaning  of  section  202  (a)(3)(C)  of  the  Act. 

EPA  believes  this  approach  is  most  consistent  with  the  statutory  language  and  the  goals  of  the  Clean  Air 
Act.  The  date  of  promulgation  of  the  criteria  pollutant  standards  was  2001.  There  has  been  plenty  of  lead 
time  for  the  criteria  pollutant  standards  and  as  a  result,  manufacturers  of  glider  vehicles  have  many 
options  for  compliant  engines  that  are  available  on  the  market  today — -just  as  manufacturers  of  other  new 
heavy-duty  vehicles  do.  We  are  even  providing  additional  compliance  flexibilities  to  glider 
manufacturers  in  recognition  of  the  historic  practice  of  salvaging  a  small  number  of  engines  from  vehicles 
involved  in  crashes.  See  Section  XIII.B  of  the  FRM  Preamble.  We  do  not  believe  that  Congress  intended 
to  allow  changes  in  how  motor  vehicles  are  manufactured  to  be  a  means  of  avoiding  existing,  applicable 
engine  standards.  Obviously,  any  industry  attempts  to  avoid  or  circumvent  standards  will  not  become 
apparent  until  the  standards  begin  to  apply.  The  unreasonableness  of  the  commenters’  interpretation 
becomes  apparent  when  one  realizes  that  it  would  effectively  preclude  EPA  from  curbing  many  types  of 
avoidance,  however  dangerous,  until  at  least  four  years  from  detection.  As  noted  above,  EPA  estimates 
conservatively  that  thousands  of  premature  mortalities  are  at  issue  here,  emphasizing  the  need  to  take 
expeditious  action. 

As  to  Daimler’s  further  argument  that  the  lead  time  provisions  in  section  202  (3)(C)  not  only  apply  but 
also  must  trump  those  specifically  applicable  to  heavy  duty  engine  rebuilding,  the  usual  rule  of 
construction  is  that  the  more  specific  provision  controls.  See,  e.g.  HCSC-Laundry  v.  U.S.,  450  U.S.  1,  6 
(1981).  EPA  also  does  not  accept  Daimler’s  further  argument  that  section  202  (a)(3)(C)  lead  time 
provisions  also  apply  to  engine  rebuilding  because  those  provisions  fall  within  the  same  paragraph.  First, 
as  explained  above,  section  202  (a)(3)(C)  applies  to  categories  of  vehicles  and  engines  established 
according  to  features  such  as  their  weight,  functional  type,  or  engine  cycle,  or  weight  class  of  the  vehicle 
into  which  an  engine  is  installed.  Rebuilt  engines  are  not  distinguished  by  engine  cycle,  but  rather  serve 
the  same  function  and  market  as  any  other  engine.  Consequently,  EPA  thus  does  not  believe  that  section 
202  (a)(3)(C)  is  applicable  here.  Moreover,  the  interpretation  advocated  by  the  commenters  would  render 
the  separate  lead  time  provisions  for  engine  rebuilding  a  virtual  nullity.19  The  sense  of  the  provision  is 

18  Note,  however,  the  Phase  2  GHG  standards  for  tractors  and  vocational  vehicles  do  not  apply  until  MY  2021. 

19  The  argument  that  the  lead  time  provision  for  rebuilt  engines  means  that  standards  for  rebuilt  engines  can  take 
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that  Congress  intended  there  to  be  independent  lead  time  consideration  for  the  distinct  practice  of  engine 
rebuilding.  For  example,  section  202  (a)(3)(C)  specifies  three  “model  years”  of  needed  lead  time.  The 
concept  of  model  years  is  a  virtual  non-sequitur  as  applied  to  engine  rebuilding,  when  there  is  no  specific 
model  year  (or  year-by-year)  production  involved.  Rather,  individual  engines  from  any  year  are  being 
rebuilt.  More  generally,  the  purpose  of  long  lead  time,  to  accommodate  manufacturers’  necessarily  long 
design  and  redesign  cycles  and  to  allow  time  for  research  and  development  plus  field  testing,  again  do  not 
apply  to  engine  rebuilding.  Engines  can  be  rebuilt  at  any  time,  and  rebuilding  is  not  tied  to  design  cycles 
or  R&D  decisions.  It  involves  an  engine-by-engine,  ad  hoc  decision.  Under  these  circumstances,  it  is  at 
least  ambiguous  as  to  whether  the  reference  to  “paragraph”  in  section  202  (a)(3)(C)  (assuming,  against 
our  view  that  the  provision  applies  at  all)  encompasses  the  separate  lead  time  provision  for  rebuilt  engines 
in  section  202  (a)(3)(D).  Cf.  Desert  Citizens  Against  Pollution  v.  EPA ,  699  F.  3d  524,  527-28  (D.C.  Cir. 
2013)  (reference  to  “section”  held  to  be  ambiguous  where  applying  provisions  of  that  section  leads  to 
results  at  odds  with  the  overall  statutory  scheme). 


effect  only  after  three  model  years  but  can  be  even  longer  makes  no  practical  sense.  As  discussed  in  the  text  above, 
the  concept  of  model  year  has  no  basis  for  rebuilt  engines.  Even  more  basically,  it  does  not  make  sense  for 
Congress  to  have  allowed  more  lead  time  for  rebuilt  engines  when  less  time  is  needed  due  to  engine  rebuilding 
being  an  engine-by-engine  decision  which  can  be  made  at  any  time  unconstrained  by  engine  design  cycles. 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 


Appendix  C 

Warranties  Available  for  New  Freight  Trucks 
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Warranties  ODired  on  New  Glider  Vehicles 


Fitzgerald  Glider  Kits  website 
https://www.fitzgeraldgliderkits.com/warrantv 

(accessed  Jan.  3,  2018) 
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1/3/2018  Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


IN-HOUSE  REMAN  DETROIT  60  SERIES  (FACTORY  REMAN  AVAILABLE) 

For  those  of  you  who  would  prefer  a  reman  Detroit  60  Series  engine  direct  from  Detroit  Diesel  we  offer  that  as  well 
as  our  in  house  reman  option.  The  Series  60  provides  the  perfect  balance  of  power  and  fuel  economy  for  heavy- 
duty  applications.  The  warranty  on  the  factory  reman  is  slightly  different  and  the  Fitzgerald  in  house  warranty 
upgrades  do  not  apply.  Please  contact  us  to  learn  more. 


3  Year  Warranty  5  Year  Warranty  Owners  Manual 
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1/3/2018  Best  Warranty  on  the  Road  |  Fitzgerald  Glider  Kits 


FACTORY  REMAN  CATERPILLAR  CIS 

The  Caterpillar  Cl  5  single  turbo  pre  emissions  engine  is  a  trusted  engine  amongst  many  in  the  trucking  community. 
A  4  year  unlimited  mile  warranty  comes  with  every  one  of  these  sold  through  Fitzgerald.  Learn  more  about  the 
warranty  below. 


Warranty  Information 


https  ://www.  f  itzgeraldgliderkits.com/warranty 
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1/3/2018  Best  Warranty  on  the  Road  [  Fitzgerald  Glider  Kits 

Fitzgerald  Glider  Kits  o  ers  one  of  the  best  warranties  on 
the  road  today,  period!  With  our  optional  5  Year/  500k 
Mile  Warranty  available  on  our  in  house  Detroit  engines, 
rest  assured  we’re  riding  along  with  you  on  the  road. 


0  0  3  YEAR  WARRANTY 
0  0  5  YEAR  WARRANTY 


GOLD  WARRANTY  OPTIONS 


3 YEAR 500 K  MILE  GOLD 


3  year/  300,000  miles  (whichever  comes  rst) 


1 00%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal;  Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder 
Kits;  ECM;  Engine  Harness;  Exhaust  Manifold;  Flywheel  Housing;  Front  Engine  Covers;  Fuel  Pump;  Injectors; 
Injector  Harness;  Oil  Cooler;  Oil  Pan;  Oil  Pump;  Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate;  Turbo. 

*2  year /  200,000  miles  (whichever  comes  rst) 

1st  yr/1 00k  miles  100%  Parts  and  Labor:  Head  Gasket.  *2nd  year  Parts  Only:Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Accessory  Drive;  Alternator;  Detroit  Engine  Sensors;  Exhaust  Pipes;  Fan  Blades; 
Front  Crank  Seal;  Gaskets;  Gear  Train;  Metal  Coolant  Pipes;  Pulleys;  Rockers;  Water  Pump. 

6  months  /  Unlimited  miles 

100%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Thermostats;  Workmanship  issues  with 
FGK, 

*1  year  towing  reimbursed  up  to  $500.00  per  incident  for  the  following:  Crankshaft;  Cylinder  Block;  Cylinder 
Head;  Cylinder  Liners;  Pistons;  Piston  Rings. 


https  ://www.  f  itzgeraldgliderkits.com/warranty 
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1/3/2018 


Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


5  year /  500,000  miles(whichever  comes  rst) 


3yr/3Q0k  miles  1 00%  parts  and  labor.  4yr  &  Syr  80%/20%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal; 
Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Flywheel 
Housing;  Front  Engine  Covers;  Front  Crank  Seal;  Fuel  Pump;  Injectors;  Injector  Harness;  Oil  Cooler;  Oil  Pan; 
Oil  Pump;  Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate;  Turbo. 

3  year/  300,000  miles(whichever  comes  rst) 

100%  Parts  and  Labor:  Alternator;  ECM;  Gear  Train;  Rockers;  Thermostats;  Water  Pump. 

*2  year /  200,000  miles(whichever  comes  rst) 

1st  yr/IOOk  miles  100%  Parts  and  Labor:  Head  Gasket. 

*2nd  year  Parts  Only:  Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Fan  Blades;  Exhaust  Pipes;  Fittings;  Hoses;  Jakes;  Metal  Coolant  Pipes;  Pulleys; 
Workmanship  issues  with  FGK. 

Towing 

1  year/1 00,000  miles  (which  ever  comes  rst)  Reimbursed  up  to  $500  per  incident  on  any  non-drivable 
failure. 

3  year/300,000  miles  (which  ever  comes  rst) 

Reimbursed  up  to  $500  per  incident  on  the  following:  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners; 
Crankshaft;  Pistons;  Piston  Rings. 


SILVER  WARRANTY  OPTIONS 


3  YEAR  3 0  0  K  M I LE  STANDARD 


3  year /  300,000  miles  (whichever  comes  rst) 


1st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Air  Compressor;  Crankshaft;  Cylinder  Block;  Cylinder  Head; 
Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Injector  Harness;  Pistons;  Piston  Rings. 

*2nd  &  3rd  year  parts  only 

3  year /  300,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Injectors. 

*2  year /  200,000  miles  (whichever  comes  rst) 

1st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Head  Gasket,  Turbo.  *2nd  year  parts  only. 

https  ://www.  f  itzgeraldgliderkits.com/warranty 
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1  year/ 100,000  miles  (whichever  comes  rst) 


Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


/ 


100%  Parts  and  Labor:  Accessory  Drive;  Alternator;  Cam;  Detroit  Engine  Sensors;  ECM;  Exhaust  Pipes;  Front 
Engine  Covers;  Fan  Blades;  Fuel  Pump;  Gaskets;  Gear  Train;  Metal  Coolant  Pipes;  Oil  Cooler;  Oil  Pan;  Oil 


Pump;  Pulleys;  Rocker  Cover;  Rockers;  Seals;  Water  Pump. 

6  month  /  Unlimited  miles 


100%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Thermostats:  Workmanship  issues  with 

/  '  ^  ■  v:  ?  V  -  ■  ""-T  :  '  ■*  ■  '  ^  !  '  ;  y  \  " 


FGK. 


5YEAR300K  MILESILVER 


5  year/  500,000  miles  (whichever  comes  rst) 


3yr/300k  miles  1 00%  parts  and  labor.  4yr  &  5yr  80%/20%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal; 
Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Flywheel 
Housing;  Front  Engine  Covers;  Front  Crank  Seal;  Fuel  Pump;  Injector  Harness;  Oil  Cooler;  Oil  Pan;  Oil  Pump; 
Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate. 

3  year /  300,000  miles  (whichever  comes  rst) 

1 00%  Parts  and  Labor:  ECM;  Injectors;  Turbo. 

*2  year/ 200,000  miles(whichever  comes  rst) 

1  st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Gear  Train;  Head  Gasket. 

*2nd  year  Parts  Only:  Gear  Train;  Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

1 00%  Parts  and  Labor:  Alternator;  Exhaust  Pipes;  Fan  Blades;  Front  Crank  Seal;  Metal  Coolant  Pipes; 

Pulleys;  Rockers;  Thermostats;  Water  Pump. 

6  months/  Unlimited  miles 

1 00%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Workmanship  Issues  with  FGK. 

*1  st  year  towingreimbursed  up  to  $500.00  per  non-  drivable  incident. 


Fitzgerald  Glider  Kits  has  the  largest  network  of  Service  Shop  across  the  country  that  provides  routine  maintenance  services 
and  performs  warranty  work.  Click  here  for  more. 


https  ://www.  f  itzgeraldgliderkits.com/warranty 
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Warranties  ODired  on  Non-Glider  New  Freight  Engines 

Cummins  Warranty  Brochure 

https://peterbilt.cummins.com/brochure-download.aspx?brochureid=t443 

(accessed  Jan.  3,  2018) 
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Every™  Coverage. 

North  American  Truck  Coverages 
For  20 1 7  XI 5"  And  ISX1 2  Engines. 
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North  American  Heavy-Duty 
Truck  Coverages. 


Cummins  Heavy-DutyBase  Engine  Warrantycoverage 
for  theXI  5  EfficiencySeries,X15  PerformanceSeries 
and  ISX12is  betterand  more  comprehensivethan  ever. 

From  the  block  castingto  the  injectors, virtually 
everything  is  coveredfor  2  years/250, OOOmiles 
(402,336  km),  whichevercomes first.  That  includes 
the  aftertreatmentsystem. 


X15  And  ISX1 2  Base  Warranty. 

There’sno  greaterassuranceof  quality  .A  product’swarranty 
is  ironclad  proof  that  you  can  take  to  the  bank,  especially 
when  it’sa  2-year/250,000-mile(402,336  km)  warranty 
on  a  Cummins  Heavy-DutyXI  5  or  ISX1 2  engine.  Virtually 
everything  is  included  in  this  standard  warranty- 100  percent 
parts  and  labor,  travel  or  towing  -  all  with  no  deductible: 


!§!!  100  percent  parts  and  labor  on  warrantablefailures* 

■  Travel  or  towing  when  an  engineis  disabled  by 
a  warrantablefailure 

iii  Includes  aftertreatment 

*Warrantabie failures  are  those  due  to  defects  in  Cummins  material  or 
factory  workmanship.  Refer  to  legal  bulletins  for  speci-  Hfletaiis. 


Pius,  we  continueto  offera  variety  of  comprehensive 
extended  coverageplanson  all  CumminsHeavy-Duty 
engines,  for  added  security  .These  protectionplans 
provide  financial  peace  of  mi  nd ,  i  nsuri  ng  you  agai  nst 
unforeseen  expensesfor  years  to  come.  And  they  can 
be  inciudedin  the  financingof  your  new  truckfor  just 
dollars  a  day. 


Cummins  Extended  Coverage  plans  are  honored  at 
all  authorizedCumminsservicelocations.and  backed 
by  CumminsCare.  No  matterwhereyour  business 
takes  you,  you’veaiwaysgot  a  Cummins-authorized 
service  facilitynearby.with  over3,500locationsin  North 
America.  So  you  can  be  assuredthat  every  contingency 
is  covered. 


X15  And  ISX12ExtendedCoveragePlans. 
Protection  Plan  1 

You  can  plan  your  maintenanceand  repairbudgetswith 
confidence  when  you’vegot  extended coveragefor 
your  Heavy-Dutyengines.  ProtectionPlan  1  is  our  most 
comprehensive  package,  includingthe  turbocharger, water 
pump,  fuel  injectors, air  compressorand  fuel  pump  for  a 
variety  of  year  and  mileageoptions ranging  from  3  to  5  years 
and  100,000to  500,  OOOmiles  (1 60, 934-804, 672<m)  for  the 
XI 5  PerformanceSeries  and  ISX12,  and  from  3  to  6  years 
and  100,000to  600, 000 miles  (160, 934-965, 606km)  for  the 
XI 5  EfficiencySeries.  Mileagerange  may  vary  by  engine  and 
length  of  coverage.Contactyour  local  distributoror  dealer 
for  durationdetailsto  choosethe  plan  that  best  meets  your 
equipment  trade  cycle  and  financialgoals. 

Items  covered  under  ProtectionPlan  1  include: 

■  Internal  componentsand  major enginesystems, 
including  the  turbocharger, water  pump  and  fuel  injectors* 
and  -  new  for  EPA/GHG201 7 -  the  flywheel,  wiring 
harnesses,  front  gear  housingand  thermostat 

■  Registeredpartsand  labor  on  covered  failures 

■  Travel  or  towing  when  an  engineis  disabled  by  a 
warrantable  failureis  covered  when  you  purchase 
Plan  1  coveragewith  the  travel  option 

*Does  not  include  hydrocarbon  doser  injector. 
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Protection  Plan  2 

Provides  you  with  coverageagainst  major  repair 
expenses  down  the  road,  no  matter  where  those  roads 
take  you.  Optionsrangefrom3  to  7  yearsand  250,000 
to  500, 000miles(402, 336-804, 672km).  Miieagerange 
options  may  vary  by  engineand  length  of  coverage. 
Contact  your  local  distributorfor  detaiison  your 
specific  engine. 

Items  covered  under  ProtectionPlan  2  include: 

■  Internal  componentsand  major  enginesystems, 
including  the  water  pump,  which  is  new  for 
EPA/GHG2017 

ii  Registered  parts  and  labor  on  coveredfailures 

■  Travel  or  towing  when  an  engine  is  disabled 

by  a  warrantablefailureis  covered  when  you  purchase 
Plan  2  coveragewiththetraveloption 


Aftertreatment  Extended  Coverage. 


Extended  coverageis  also  availablefor  your  Single 
Module™  or  CumminsAftertreatmentSystem.  Options 
range  from 3  to  5  yearsand  100,000to  500,000miles 
(160,934-804,672  km).  Miieagerange  options  may  vary 
by  engineand  length  of  coverage.  Contactyour  local 
distributor  for  detaiison  your  specificengine. 

The  coverageincludesCummins-suppliecfeftertreatment 
components,  including: 

ii  Diesel  OxidationCatalyst(DOC),  Diesel  Particulate 
Rlter  (DPF)and  SCR  assemblies 

li  Hydrocarbon  dosing  system 

ii  Diesel  ExhaustFluid(DEF)dosing system 

ii  Ammonia  sensor 


Major  ComponentsCoverage. 

Cummins  Major  ComponentsCoverageis  the  most 
important  travel  insuranceyou  can  buy, as  it  protects 
you  againstunexpectedexpensesstemmingfrom  issues 
involving  major repairs.Advanceplanningwith  Major 
Components  Coverage  providesadditional  peace  of  mind , 
with  optionsrangingfrom5  to  7  yearsand  500,000to 
700,000  miles  (804,672-1 ,126, 54  "km).  Miieagerange 
options  may  vary  by  engine  and  length  of  coverage. 
Contact  your  local  distributorfor  detaiison  your 
specific  engine. 

Major  ComponentsCoverageincludes: 

ii  Registered  parts  and  laboron  coveredfailures, 
including  the  water  pump,  which  is  new  for 
EPA/GHG2017 

■  Major  castingsand  forgings 


*  Protection  Plan  1  EPA2017  of  equal  duration  is  required  prior  to 
the  purchase  of  the  Aftertreatment  Extended  Coverage. 
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2017X15  And  ISX12 
Extended  CoverageTerms* 


SCR  Assembly _ 

Aftertreatment  Injector _ 

Decomposition  Reactor 

Mid-Bed  AmmoniaSensor 

DPF  Assembly _ 

Hydrocarbon  Doser  System 

Fuel  Pump _ 

Air  Compressor _ 

Select  EngineSensors 
Tirbo 

Fuel  injectors _ 

Flywheel 

Wiring  Harnesses _ 

Front  Gear  Housing _ 

Thermostat 

EGR  Cooler, EGR  Valve,  EGR  Mixer 

Cylinder  Head  Assembly 

ECM 

Pistons,  Ringsand  Liners _ 

Lube  Oil  CoolerAssembly _ 

Cylinder  BlockAssembly 
Crankshaft  Assemblies 
Front  Gear  Cover 
Oil  Pan 

Connecting  Rod  Assembly _ 

Lube  Pump  Assembly _ 

Camshaft  Assemblyand  Bushings 
Brake  Housing , Bushings JRockerLevers, 
Roller  Pin,  Roller, CrossheadPin,  Crosshead, 
Including  MountingHardwareand  Gaskets 
\Nater  Pump 

Engine  CylinderBlock  Casting _ 

Engine  Main  Bearing  Bolts _ 

Engine  CylinderHead  Casting _ 

Engine  CylinderHead  Capscrews 
Engine  CrankshaftForging 
Engine  CamshaftForging 
Cam  FollowerHousing 
Cam  FolfowerAssemblies 
Engine  ConnectingRodsand  Caps 
Engine  ConnectingRod  Bolts 
Intake  ManifoldCastings 
Rocker  Lever  Housings 
Rocker  Lever  Assembly 
Gear  Train  Gears 


Protection 
Plan  1 

Cptionsare  available 
up  to  6  years 
or 

upto600,000miles  Protection 
(965,606  km)*  Plan  2 

Options  are  available 
up to7 years  ill 
or  lr 
upto500,(XX)miles 
(804,672  km)* 


■■ 


Major 

Components 

Coverage 

Qjtions  are  available 
upto7years 


upto700,000miles 

(1,126,541km)* 


*  Terms  and  conditions  are  subject  to  change.  Mileage  range  options  may  vary  by  engine  and  length  of  coverage. 

**Protection  Plan  1  EPA2017  of  equal  duration  is  required  prior  to  the  purchase  of  the  AftertreatmentExtended  Coverage. 
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Leave  Every  Detail  Tolls. 

For  complete  coverage  details,  including  pricing, 
contact  your  local  Cummins  distributoror 
OEM  dealer. 

Ordering  Cummins  Extended  Coverage  is  easy. 

Your  local  Cummins  distributoror  dealer  can 
handle  it  for  you  when  you  buy  your  new 
XI 5-  or  ISX12-poweredtruck,  and  include  it  in 
your  financing,  or  you  can  buy  it  separatelylateron 
for  up  to  18  months  after  yourengine  purchase* 

If  you  experiencea  service  need  during  the 
coverage  period,  call  Cummins  Care  toll-free 
at  1-800-CUMMINST  (1-800-286-6467)Our 
Cummins  Care  representativesare  standing  by, 
every  hour  of  every  day,  and  they  will  checkwith 
nearby  authorizedCumminsdistributorsand  dealers 
to  locate  a  facility  with  an  availabletechnicianand 
the  right diagnostictools to  handle yourequipment 
repair.  YourCumminsrepresentativewill  help  get 
you  to  the  nearestavailablelocation-  with  3,500 
authorized  locations, there’ssure  to  be  one  close  by. 

Simply  show  the  servicing  distributor/dealeryour 
Extended  Coverage  certificate,  and  he  or  she  will 
handle  all  the  necessary paperworkand  repairsto 
get  you  back  on  the  road  as  quickly  as  possible. 

*  After  1 2  months,  a  smaii  administrativefee  may  be  applied. 
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Cummins  Inc. 

Box  3005 

Columbus,  IN  47202-3005 
U.S.A. 

Phone:  1-800-CUMMINS™  {1-800-286-6467) 
Internet:  cumminsengines.com 

TwfecanCumntisfiTgries 
YcuTube.com/Cism  mhs&ighes 

Bulletin  5410668  Printed  in  U.S.A.  1/17 
©2017  Cummins  Inc. 
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Warranties  Offered  on  Non-Glider  New  Freight  Engines 


Cummins  List  of  Warranty  Options 
https://peterbilt.cummins.com/warranty 

(accessed  Jan.  3,  2018) 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 


Appendix  D 

New  Glider  Vehicle  Sales  Listings 


Fitzgerald  Glider  Kits  website 
http://trucks.fitzgeraldgliderkits.com 

(accessed  Jan.  3,  2018) 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 


GLIDER  KIT  TRUCKS  FOR  SALE 

ODDER  KIT  TRUCKS  FOR  SALE  /  THIS  PAGE 

Manufacturers 
Glider  K  t  Types 
Cab  Style 
Sort  Order 


Max  Price  0 


NO  MORE  THAN  $250,000  D 


Year  Range 

0 

Model  Search 

0 

Stock  #  Search 

0 

16  RESULTS 

NEW  2017  PETERBILT  579  GLIDER  KIT  GLIDER  KIT 

http: //trucks,  f  itzgeraldgliderkits.com/ 
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$127,179 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 


481518 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

205 

3.55 


Truck  Color:  White 


NEW  2018  FREIGHTLINER  COLUMBIA  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018 


GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Gilder  Kit  Truck,  Stock  Specs 


$110,995 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheel  base: 
Rear  Ratio: 
Truck  Color: 


JP3341 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

180 

3.55 

White 


NEW  2017  FREIGHTLINER  COLUMBIA  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$1 06,995 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


JG8428 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

180 

3.58 

White 


NEW  2017  FREIGHTLINER  M2  GLIDER  KIT  GLIDER  KIT 


2  Glider  Kit  Truck 


Glider  Kit  Truck,  Custom  Specs 


$1 89,083 


Stock  #: 
Status: 

Cab: 

Engine: 

Trans: 

Wheelbase: 


JA7737 

Fully  Built  Truck 

N/A 

N/A 

174 


http: //trucks,  f  itzgeraldgliderkits.com/ 


EPA-1 9-01 26-A-001 993 


4/6 


ED  001620  00003078-00005 


EPA-HQ-201 8-002121  Production  Set  #2 


1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 

Rear  Ratio:  4.56 
Truck  Color:  Black  Metallic 


Ext  Daycab  Glider  Kit  Truck,  Stock  Specs 


$185,898 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


469939 

Fully  Built  Truck 

Ext  Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

18  Speed  -  Standard 

309 

4.11 

White 


NEW  2016  PETERBILT  386  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$124,495 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


442252 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

1 3  Speed  -  Standard 

195 

3.42 

Spectramaster 


NEW  2016  PETERBILT  388  GLIDER  KIT  GLIDER  KIT 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$167,372 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 


449592 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

8LL  Speed 

230 

4.3 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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Appendix  E 

Descriptions  of  Glider  Vehicles  by  Industry  Participants 
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Description  of  Glider  Vehicles  by  Glider  Manufacturer 


Fitzgerald  Glider  Kits,  “What  is  a  Glider  Kit” 
https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit 

(accessed  Jan.  3,  2018) 
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FITZGERALD 

'  888-335-4181 
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888-873-0448 
r  v  888-331-7338 
£  877-680-0222 

HOME 

TRUCKS  - 

ENGINES  v 

PURCHASING  - 

WARRANTY  -  PARTS  CONTACT 

ABOUT  US  -  AFFILIATE  COMPANIES 

STORE 

HART  f  •"  §§» 

WHAT  IS  A  GLIDER  KIT? 


The  answer  is  here 


This  is  a  question  we  get  quite  frequently  and  the  answer  is  simple.  A  glider  kit  is  a  new  truck 
without  an  engine  or  transmission  that  has  reman  rears  that  are  factory  installed.  The  name 
“Glider  Kit”  comes  from  the  fact  that  these  pnfts  ate  unpowered  from  the  factory.  Glider  kits 
retain  the  factory  warranty  on  the  cab  and  chassis  of  1  year/  100k  miles.  We  then  take  the 
glider  kit  and  install  a  number  of  different  engine  and  transmission  options  to  give  you  a 
complete  unit  ready  to  go  to  work. 

We  keep  a  targe  inventory  of  Peterhilt,  Freightliner,  Kenworth,  and  Western  Star  glider 
stock  ready  for  immediate  delivery.  Once  the  assembly  is  complete  you  have  a  truck  th;  |||  ’>v< 
looks,  feels  and  drives  like  a  brand  new  truck.  The  advantages  really  stack  up  to  moke  a 
glider  kit  a  great  option  when  purchasing  a  new  truck.  We  understand  that  nothing  about  the 
trucking  industry  is  “conventional”  and  that’s  why  we  have  a  great  in-house  team  devoted  to 
just  doing  custom  spec’s  for  our  customers. 

Advantages  of  a  Glider  Kit 

♦  Lower  cost  of  ownership  compared  to  a  factory  truck 

•  Better  fuel  economy 

*  NoDEFprEGR 

♦  Lower  maintenance  costs 

*  Largest  warranty  network  in  the  U.S. 

•  If  you  go  with  Fitzgerald's  in  house  Detroit  engine  you  have  4  warranty  options  (learn 
more) 


HISTORY 

Glider  Kits  have  been  around  for  almost  50  years  and  are 
used  for  a  number  of  applications,  both  on  and  off  the 
highway.  Gliders  are  less  expensive  than  new  trucks  and 
offer  a  more  economical  option  for  fleets  and 
owner/operators.  In  the  beginning  gliders  had  a  bit  of  a  bad 
reputation  as  many  trucks  were  built  out  of  used 
components  that  were  not  reconditioned.  20  years  ago  no 
one  really  put  much  thought  into  offering  a  better  product  to 
consumers.  Fitzgerald  Glider  Kits  set  out  to  change  that 
perception  in  1989, 


OTHER  GLIDERS  vs  FITZGERALD  GLIDERS 

Fitzgerald  is  the  largest  and  most  trusted  glider  kit 
assembler  for  a  reason,  they  are  the  best  at  what  they  do. 


prices,  Fitzgerald  has  been  at  this  for  almost  30  years  and 
has  the  process  down  to  a  science.  From  the  time  you  call  in 
to  speak  with  a  sales  professional  to  the  time  you  pick  up 
your  new  rig,  you  will  be  treated  like  part  of  the  family.  Great 
customer  service  and  support  before  and  after  the  sales  is 


THE  FUTURE  OF  GLIDER  KITS 

Looking  into  the  future,  most  manufactures  are  making 
newer  model  trucks  available  as  a  Glider,  The  most  recent 
offering  is  from  Peterhilt  with  the  introduction  of  the 
Peterhilt  579  as  a  Gilder  Kit.  We  are  also  constantly  working 
to  offer  different  engine  platforms  in  our  Glider  Kite.  Year 
after  year  Fitzgerald  Glider  Kits  as  a  company  continues  to 
grow  giving  our  customers  more  options  in  glider  kits,  better 
services,  and  an  ever  growing  warranty  network  across  the 
U.S. 


Want  to  know  more? 

You  can  give  us  a  catiat  888-33S-4181,  reach  out  to  us  on  Facebook,  or  right  here  on  the  website  via  the  contact  page  or  the  Chat  window  at  the  bottom  of  your  screen. 


CONNECT  WITH  US 


Fitzgerald  Glider  Kits  is  North  Amen 
and  most  respected  Glider  Kit  assembler.  We  : 
specialize  at  irsstaiimg  pre-emission  engines 
into  h  (oiling  csb  &  chassis  lo  create  a  more  fuel 
efficient  truck  that  requires  less  maintenance 
and  yields  less  downtime. 


Monday  -  Friday:  8am  -  5pm  C5T  ■ 

Parts 

ivkirftw  ■  Frftftyr  t-.IOam  •  A-y')p:n  OS": 

h.-h-v  A  'T:T 

Parts:  888-873-0448 
Warranty:  888-331-7338 
Service  877-680  0222 
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Description  of  Glider  Vehicles  by  Glider  Manufacturer 

Harrison  Truck  Centers,  “Glider  Kits” 
http://www.htctrucks.com/index.php/sales-1/harrison-truck-centers- 

glider-kits 

(accessed  Jan.  3,  2018) 
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THE  MOST  COMPLETE  KIT 

AVAILABLE  ANYWHERE 


At  a  glance,  the  most  seasoned  trucker  won!  spot  the  difference  between  a  Freightliner  Glider  Kit  and  a  new  truck.  A  Glider  Kit  comes 
to  you  as  a  brand-new,  complete  assembly  that  includes  the  frame,  cab,  steer  axle,  wheels,  a  long  list  of  standard  equipment  and  a 
loose  parts  box  with  up  to  160  additional  parts.  Your  Glider  Kit  has  everything  you  need  to  hit  the  road  in  a  “new”  Freightliner  or  Western 
Star. 

REPAIR  YOUR  WRECKED  OR  BADLY  WORN  TRUCK 

•  Spec  a  Freightliner  or  Western  Star  Glider  Kit  with  the  exact  configuration  and  equipment  you  need. 

•  Get  the  latest  Freightliner  or  Western  Star  features  in  day  cab  or  sleeper  cab. 

•  Factory-installed  components  covered  by  a  Freightliner  or  Western  Star  New  Truck  Warranty. 

•  Factory-installed,  reconditioned  engine  options  include  MBE  900  (for  M2),  MBE  4000,  Cummins  ReCon  ®, 

•  Detroit  Diesel  Reliabilt  ®,  or  Caterpillar  ®  Reman. 

•  We  are  the  only  dealership  in  the  country  to  offer  Cascadia  Glider  Kits. 

AVAILABLE  REPLACEMENT  CABS 

•  Skeleton  cab  consists  of  sheet  metal,  doors  and  glass 

•  Service  cab  is  the  Skeleton  with  base  model  standard  cab  wiring,  dash  and  gauges  with  engine-specific  wiring 

•  Serial  cab  is  completely  trimmed  as  closely  as  possible  to  your  vehicle’s  original  specifications 

•  Completely  trimmed,  bolt-and-  go  hoods  are  available  and  come  painted,  with  grille,  headlights  and  bezels 

YOUR  FREIGHTLINER  GLIDER  KIT  HAS  EVERYTHING  YOU  NEED. 

HARRISON  TRUCK  CENTERS  IS  THE  ONLY  DEALERSHIP  IN  THE  COUNTRY  TO  OFFER: 

CASCADIA,  122SD,  AND  M2  GLIDER  KITS! 
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Description  of  Glider  Vehicles  by  Glider  Manufacturer 

Freightliner,  “Glider:  The  Truck  You  Always  Wanted”  Brochure 

www.dtnaglider.com 
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'HE  TRUCK  YOU  ALWAYS  WANTED 

S  MORE 


I 
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Get  all  the  advanced  engineering,  design  upgrades,  state-of-the-art  efficiency  and  long-lastinc 
reliabi  lity  of  a  new  truck  whi  le  lowering  you  r  total  cost  of  ownership,  running  a  Glider  m< 
also  save  big  on  maintenance  and  service  costs  and  reduce  profit-kil  ling  downtime. 

f  ASTER  LEAD  TlraE 

Thanks  to  Freightliner’s  specPro  software,  aGlider  can  be  ordered  to  your  exact  specificat 
including  al  I  required  components.  And,  because  it  ar  rives  as  a  complete  kit,  your  Glider  c 
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ruck  Financial  offers  financing  options  for  your  Glider  at  or  near  new  truck  inte 
er  month  ly  payments.  In  many  cases,  the  value  of  the  components  you  supply 
rd  vour  down  Davment.  see  vour  Freiahtliner  dealer  for  complete financina  d 
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GO  WITH  A  GLIDER 
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Glider  kits  are  covered  by  Freight  I  iia3rrr’srvl$  huge  value  and 
investment  protection  you  just  don’t  get  with  a  used  truck.  everyGlid 
comes  with  comprehensive  war  ranty  coxtteiBfeijec I udes: 
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•  1  year  /  100,000  miles  on  the  basic  vehicle, 

including  100% parts  and  labor 

3  years  /  300,000  miles  on  the  cab  structure 

•  6  years  /  750,000  miles  on  the  frame 
and  cross  members 

•  extended  service  coverage  is  available 
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□  3  YRS  /  300,000 

□  6  YRS/ 750.000 
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For  the  Freightliner  Trucks  Dealer  nearest  you,  call  1-800-FTL-HELP  or  visit  www.dtnaglider.com 
DTNA/PSM-B-700.  Specifications  are  subject  to  change  without  notice.  Freightliner  Trucks 
is  registered  to  ISO  9001 :2000  and  ISO  14001 :2004. 


Copyright  ©  Daimler  Trucks  North  America  LLC.  All  rights  reserved.  Freightliner  Trucks  is  a  division 
of  Daimler  Trucks  North  America  LLC,  a  Daimler  company.  Rates,  terms,  and  eligibility  will  be  determined 
by  Daimler  Truck  Financial  Team  based  upon  creditworthiness  of  customer. 
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January  5,  2017 
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The  Honorable  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
1200  Pennsylvania  Ave.,  N.W. 

Washington,  DC  20460 
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The  Environmental  Defense  Fund  (“EDF”),  Environmental  Law  &  Policy  Center  (“ELPC”),  and 
WE  ACT  for  Environmental  Justice  (“WE  ACT”)  respectfully  submit  these  comments  on  the 
Environmental  Protection  Agency  (“EPA”)’s  Proposed  Rule,  Repeal  of  Emission  Requirements 
for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  82  Fed.  Reg.  53,442  (November  16,  2017) 
(“Proposed  Rule”),  addressing  provisions  contained  in  the  agency’s  2016  final  rule,  Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and 
Vehicles — Phase  2,  81  Fed.  Reg.  73478  (October  25,  2016)  (“Phase  2  Standards”). 

EDF  is  a  national  nonprofit  organization  representing  over  two  million  members  and  supporters. 
Since  1967,  EDF  has  linked  science,  economics,  and  law  to  create  innovative,  equitable,  and 
cost-effective  solutions  to  urgent  environmental  problems. 

ELPC  is  the  Midwest’s  leading  public  interest  environmental  legal  advocacy  and  eco-business 
innovation  organization  working  to  improve  environmental  quality  and  protect  our  natural 
resources.  ELPC’s  separate  comments  submitted  into  the  docket  detail  how  emissions  from 
trucks  will  particularly  affect  people  in  the  Midwest,  which  experiences  some  of  the  most  intense 
freight  truck  traffic  in  the  country. 


1 


EPA-1 9-01 26-A-00201 4 


ED  001620  00003080-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


WE  ACT  mobilizes  low-income  communities  of  color  to  make  environmental  change  through 
advocacy,  planning,  and  research.  WE  ACT’s  mission  is  to  build  healthy  communities  by 
ensuring  that  people  of  color  and  low  income  residents  participate  meaningfully  in  the  creation 
of  sound  and  fair  environmental  health  and  protection  policies  and  practices. 

EDF,  ELPC,  and  WE  ACT  join  the  public  health  and  environmental  community,  as  well  as 
major  industry  voices,  in  strongly  opposing  EPA’s  proposed  repeal  of  these  vital  health 
safeguards.  The  comments  below  lay  out  the  key  factual  issues  related  to  the  proposal  and  then 
articulate  the  numerous  reasons  why  this  proposed  rule  is  unlawful.  In  particular,  these 
comments  demonstrate  that: 

0  The  proposed  repeal  would  undermine  overwhelmingly  beneficial  freight  truck  pollution 
standards,  resulting  in  thousands  of  premature  deaths  from  entirely  avoidable  exposure  to 
glider  vehicle  pollution.  New  modeling  detailed  in  these  comments  indicates  that  the 
Proposed  Rule  could  lead  to  as  many  as  4,100  premature  deaths  in  2025  alone. 

O  Adopting  an  indefensible  reading  of  the  statute,  the  Proposed  Rule  fails  to  address  the 
severe  public  health  impacts  from  increased  pollution  from  glider  vehicles,  the 
disproportionate  risks  to  environmental  justice  communities,  and  the  added  burden  states 
will  face  in  achieving  air  quality  standards  in  light  of  increased  pollution  from  glider 
vehicles,  among  numerous  other  unexplored,  pernicious  implications. 

□  The  proposal  would  advantage  a  narrow  slice  of  the  freight  truck  manufacturing  industry 
by  exempting  them  from  vital  safeguards — at  the  expense  of  public  health  in 
communities  across  the  country  as  well  as  freight  truck  industry  members  that  have 
responsibly  invested  in  pollution  controls. 

□  The  proposal  unlawfully  violates  both  the  agency’s  substantive  duties  under  the  Clean 
Air  Act  (“CAA”  or  the  “Act”)  and  minimum  procedural  requirements. 

The  comments  below  lay  out  the  key  factual  issues  related  to  the  proposal  and  then  articulate  the 
numerous  reasons  why  this  proposed  rule  is  unlawful.  In  particular,  these  comments  demonstrate 
that: 
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I.  EPA’s  Proposed  Rule  Will  Have  Severe  Public  Health  Impacts . 6 

a.  The  Proposed  Rule  allows  for  an  unlimited  increase  in  high-polluting,  uncontrolled  glider 

vehicles . 6 

b.  Untreated  emissions  from  diesel  engines  seriously  harm  public  health  and  the 

environment . 7 

c.  In  its  2016  Final  Rule,  EPA  found  that  glider  vehicles  emit  extremely  high  amounts  of 

NOx,  PM2.5,  and  diesel  particulate  matter,  putting  public  health  at  risk . 10 

d.  EPA’s  latest  testing  demonstrates  that  glider  vehicle  emissions  are  even  greater  than 

previously  estimated . 13 

e.  EPA  issued  its  proposal  before  its  new  testing  was  even  complete . 17 

f.  The  TTU  study  that  EPA  invokes  is  unsupported  and  flawed . 17 

K  The  TTU  study  fails  to  follow  well  established  EPA  emission  measurement  and  testing 
protocols . 19 

K  The  TTU  Study’s  Conclusions  are  Not  Supported  by  Its  Own  Test  Results . 20 

K  EPA’s  Own  Memorandum  and  Study  Further  Contradict  TTU’s  Conclusions . 22 

K  TTU’s  relationship  with  Fitzgerald  Glider  Kits  raises  further  concerns  about  the 
objectivity  of  the  TTU  study . 23 

g.  EDF  modeling  using  revised  emission  factors  based  on  EPA’s  recently  published  data 

indicates  NOx  and  PM  emissions  from  glider  vehicles  could  exceed  the  emission  inventory  for 
all  other  heavy-duty  vehicles  in  2025 . 24 

h.  Glider  vehicles  are  not  comparable  to  older,  higher  emitting  vehicles . 29 

i.  Record  evidence  demonstrates  that  glider  vehicle  sales  are  at  least  10,000  per  year,  if  not 

higher,  with  potential  for  further  growth . 31 

II.  The  benefits  of  freight  truck  pollution  standards  substantially  exceed  the  costs . 32 

III.  The  Proposal  has  particularly  harmful  implications  for  communities  already  overburdened 

by  diesel  truck  pollution . 33 

a.  Environmental  justice  communities  face  barriers  to  public  participation . 33 

b.  The  Proposal  will  disproportionately  impact  environmental  justice  communities  and 

children . 34 

IV.  The  Proposed  Rule  will  impact  other  clean  air  programs,  including  states’  ability  to  comply 

with  the  National  Ambient  Air  Quality  Standards . 38 

V.  EPA  has  Clear  Legal  Authority  under  the  CAA  to  Regulate  Glider  Vehicles . 41 

a.  EPA  Clearly  Has  Authority  to  Regulate  Glider  Vehicles  as  New  Motor  Vehicles . 41 

K  Glider  Vehicles  are  “New  Motor  Vehicles”  under  the  Unambiguous  Terms  of  the 
Statute . 41 
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b.  The  Proposed  Rule’s  new  interpretation  of  section  202(a)(1)  is  unreasonable  and 
impermissible . 43 

K  EPA’s  new  interpretation  is  at  odds  with  the  statutory  definition  of  “new  motor  vehicle” 


44 

K  EPA’s  Proposed  New  Interpretation  is  Impermissibly  at  Odds  with  the  Statutory 
Purpose  and  Structure . 45 

K  EPA’s  proposed  interpretation  of  section  202(a)(1)  would  have  drastic,  adverse 
consequences  for  the  whole  mobile  source  program,  a  consequence  that  EPA  has  not 
examined . 47 

K  The  Proposal’s  Account  of  Congress’s  Intent  is  a  Speculative  Invention  and  Ignores 
the  Structure  and  Purposes  of  the  CAA . 47 

K  EPA’s  Reliance  on  AIDA  is  Unavailing . 50 

c.  EPA  has  explicit  authority  to  regulate  emissions  from  rebuilt  heavy-duty  engines . 53 

K  The  Agency  has  not  attempted  to,  and  cannot,  justify  revocation  of  its  exercise  of 
rebuild  authority . 54 

VI.  EPA  has  clear  authority  to  regulate  glider  kits . 55 

VII.  EPA’s  Proposed  Repeal  is  Procedurally  Deficient  and  Arbitrary  and  Capricious . 58 

a.  Agencies  must  justify  reversing  the  course  of  policy  by  addressing  the  existing  record.  .  58 

b.  EPA  has  utterly  failed  to  address  the  existing  record  for  the  glider  provisions,  failing  to 

properly  justify  the  Proposed  Repeal . 61 

c.  EPA  has  failed  to  justify  the  Proposed  Repeal  in  light  of  the  heavy-duty  industry’s 

reliance  interests  in  maintaining  the  Phase  2  glider  provisions . 62 

d.  EPA  has  failed  to  provide  adequate  notice  of  key  issues . 63 

e.  The  Proposal  Fails  to  Consider,  Let  Alone  Reasonably  Address,  an  Array  of  the  Factors 

Relevant  to  EPA’s  Decision . 65 

VIII. EPA’s  process  has  been  inappropriately  rushed . 67 

IX.  The  circumstances  of  this  proposal  strongly  suggest  that  it  was  based  on  improper  factors. 69 

X.  Claims  of  GHG  and  recycling  benefits  are  unsupported  and  incorrect . 71 

XI.  The  Proposed  Rule  creates  an  unlevel  playing  field,  allowing  a  subset  of  the  freight  industry 

to  market  their  exemption  from  life-saving  pollution  protections . 73 

a.  The  proposal  will  disadvantage  mainstream  truck  dealers  and  manufacturers  that  are 
installing  pollution  controls,  creating  a  competitive  advantage  for  glider  manufacturers  based 
upon  their  ability  to  impose  the  costs  of  their  vehicles’  operations  on  the  public . 74 

K  The  glider  industry  has  dramatically  expanded  due  to  a  pollution  loophole . 75 

K  Expanding  sales  of  glider  vehicles  heightens  the  public  health  threat  posed  by  this 
proposal . 76 

K  The  Proposed  Rule  puts  jobs  and  economic  activity  at  risk . 77 
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K  The  freight  truck  industry  predominately  supports  the  Phase  2  Standards  and  has 
expressed  concerns  about  this  Proposed  Rule . 78 

b.  EPA  carefully  considered  the  impact  to  the  glider  industry  and  small  businesses  in  the 
Phase  2  Standards . 79 

XII.  EPA  Should  Not  Otherwise  Weaken  the  Glider  Provisions . 81 

a.  EPA  Must  Maintain  the  Current  Compliance  Date  for  Glider  Vehicles . 82 

b.  If  Any  Changes  Are  Made,  EPA  Should  Lower  the  Glider  Vehicle  Production  Limit 83 

XHI.Conclusion . 84 
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EPA’s  proposal  to  roll  back  the  glider  provisions  of  the  Phase  2  Standards  fails  to  consider  the 
public  health  impacts  of  these  highly  polluting  vehicles.  Without  common  sense  provisions 
ensuring  that  glider  trucks  achieve  the  same  pollution  standards  that  all  other  new  freight  trucks 
must  achieve,  these  vehicles  can  use  the  “oldest,  dirtiest,  and  deadliest”  engines.1  The  Proposed 
Rule  fails  to  mention,  let  alone  consider,  the  substantial  volume  of  criteria  pollutant  emissions 
from  unregulated  glider  vehicles,  and  fails  to  consider  the  severe  impacts  to  public  health, 
including  thousands  of  premature  deaths,  which  would  result  were  the  proposal  adopted.  Indeed, 
the  proposal  was  published  before  EPA  could  finish  its  own  updated  emissions  testing  that  now 
further  confirms  the  pollution  burden  posed  by  these  vehicles.2 

a.  The  Proposed  Rule  allows  for  an  unlimited  increase  in  high-polluting, 
uncontrolled  glider  vehicles. 

Glider  vehicles  are  diesel  freight  trucks  manufactured  by  adding  a  donor  engine  and  powertrain 
to  a  new  truck  chassis.  A  glider  kit  is  the  chassis,  front  axle,  and  body  of  the  truck,  before  the 
engine  and  drivetrain  are  installed.  EPA’s  2016  Phase  2  Standards  required  that  glider  vehicles 
meet  the  same  pollution  standards  as  all  other  new  diesel  freight  trucks,3  in  order  to  address  the 
growing  practice  of  using  essentially  uncontrolled,  high-polluting  pre-2002  model  year  engines 
as  the  donor  engines  in  these  vehicles.4 

The  practice  of  building  a  glider  vehicle  originated  as  a  means  of  salvaging  useful  engines  from 
otherwise  wrecked  vehicles.  Before  2010,  a  few  hundred  of  these  glider  vehicles  were  produced 
nationwide  every  year,  commensurate  with  this  traditional  salvage  type  of  use.5  That  same  year, 
2010,  marked  the  advent  of  more  protective  EPA  standards  for  heavy-duty  diesel  engines 
requiring  emissions  reductions  of  criteria  pollutants,  notably  oxides  of  nitrogen  (NOx)  and 
particulate  matter  (PM2.5),  by  90%  over  earlier  model  year  engines.6  These  standards  reflect  the 
improved  performance  of  emissions  control  technology  -  including  exhaust  aftertreatment 
devices  such  as  selective  catalytic  reduction  and  particle  traps.7  As  EPA  noted  at  the  time,  these 
new  pollution  reduction  technologies  “allow[ed]  a  major  advancement  in  diesel  emissions 


1  Statement  by  the  Hon.  Jamie  Raskin  (D.  Md.),  EPA  public  hearing  on  Proposed  Rule  (Dec.  4,  2017) 
https://raskin.house.gov/media/press-releases/rep-raskin-s-remarks-epa-public-hearing. 

2  As  noted  in  Section  VII  below,  EPA’s  failure  to  consider  the  public  health  and  environmental  impacts  of  the 
proposal  render  the  proposal  both  substantively  and  procedurally  unlawful. 

3  With  certain  tailored  provisions  and  flexibilities,  as  discussed  in  greater  detail  in  Section  XI. 

4  See  generally  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines 
and  Vehicles — Phase  2;  Final  Rule,  81  Fed.  Reg.  73,478,  73,517  (October  25, 2016)  [Hereinafter 

“HDP2  Rule”  or  “Phase  2  Standards”] . ). 

5  See  id .,  at  73,941-43;  73,942  (Oct.  25, 2016). 

6  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5001,  5002  (Jan.  18,  2001)  (“This  program  will 
reduce  particulate  matter  and  oxides  of  nitrogen  emissions  from  heavy  duty  engines  by  90  percent  and  95  percent 
below  current  standard  levels,  respectively.”) 

7  See  66  Fed.  Reg.  at  5009,  5036  (Jan.  18,  2001). 
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control  of  a  magnitude  comparable  to  that  ushered  in  by  the  automotive  catalytic  converter  in  the 
1970’s.”8 

Glider  vehicle  production  increased  significantly  beginning  in  2010,  with  glider  vehicles 
typically  using  engines  manufactured  in  2002  and  earlier,9  taking  advantage  of  a  loophole  that 
determined  applicable  emission  standards  based  on  the  year  the  engine  was  manufactured  rather 
than  the  vehicle,  allowing  new  glider  vehicles  to  be  sold  that  failed  to  meet  the  current  health- 
protective  standards. 

Glider  vehicle  production  soared  from  a  few  hundred  a  year  prior  to  2010  to  an  estimated  over 
10,000  in  20 16. 10  Current  glider  vehicle  production  rates  appear  to  be  even  greater.* 11  Glider 
vehicles  sold  with  engines  manufactured  prior  to  EPA’s  more  protective  emission  standards  are 
dramatically  more  polluting  than  new  trucks  with  modem  engines,  with  significantly  higher 
emissions  of  diesel  particulate  matter,  PM2.5,  and  ozone-forming  NOx. 

EPA  addressed  this  loophole  in  the  2016  Phase  2  Standards  by  making  freight  truck  pollution 
standards  equally  applicable  to  all  freight  trucks,  based  on  the  year  the  new  freight  truck  is 
manufactured,  regardless  of  the  engine  year.12  EPA  now  proposes  to  repeal  these  provisions. 

b.  Untreated  emissions  from  diesel  engines  seriously  harm  public  health  and  the 
environment. 

The  exhaust  emitted  from  diesel  engines  is  among  the  most  dangerous  and  pervasive  sources  of 
air  pollution.  It  is  a  complex  mixture  of  both  gaseous  and  solid  materials.  The  solid  material  is 
known  as  diesel  particulate  matter,  most  of  which  is  fine  particles  or  PM2.5,  and  leads  to  a  host  of 
respiratory  problems  and  thousands  of  premature  deaths  every  year.  Diesel  particulate  matter  is 
typically  comprised  of  carbon  particles  (soot)  and  cancer-causing  toxic  chemicals.  Diesel 
exhaust  also  contains  gaseous  pollutants  including  smog- forming  oxides  of  nitrogen  as  well  as 
sulfur  dioxide,  which  forms  harmful  fine  particles  and  falls  back  to  earth  as  acid  rain. 

K  Diesel  exhaust  is  classified  as  a  probable  and  known  human  carcinogen,  like 
asbestos,  benzene,  and  cigarette  smoke.  The  National  Institute  for  Occupational 
Safety  and  Health,  International  Agency  for  Research  on  Cancer,  Health  Effects 
Institute,  U.S.  Department  of  Health  and  Human  Services  National  Toxicology 
Program,  and  the  U.S.  Environmental  Protection  Agency  have  all  determined  that 
diesel  exhaust  is  a  probable  or  likely  human  carcinogen.13  The  California  EPA 


8  Id.  at  5009. 

9  HDP2  Rule,  81  Fed.  Reg.  at  73,518  n.93. 

10  Id.  at  73,943.73943 

11  Testimony  by  Nuss  Motors,  EPA  public  hearing  on  glider  proposal  (December  4, 2017).  See  detailed  discussion 
in  Section  I(i)  below. 

12  HDP2  Rule,  81  Fed.  Reg.  at  73,941-47.  With  certain  tailored  provisions  and  flexibilities,  as  discussed  in  greater 
detail  in  Section  XI. 

13  U.S.  Environmental  Protection  Agency.  2002.  Health  Assessment  Document  For  Diesel  Engine  Exhaust.  May 
2002.  National  Center  for  Environmental  Assessment  -  Office  of  Research  and  Development.  Washington,  DC. 
EPA/ 600/8-90/05 7F  (citing  sources). 
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and  the  World  Health  Organization  classify  diesel  exhaust  as  a  known  human 
carcinogen.14 

K  In  addition  to  these  assessments  of  the  carcinogenic  nature  of  diesel  exhaust  as  a 
mixture  of  pollutants,  many  of  the  individual  components  of  diesel  exhaust  have 
also  been  linked  to  cancer:  for  example,  diesel  constituents  benzene  and  1,3- 
butadiene  are  well-characterized  human  carcinogens,  associated  with  increased 
risk  of  leukemia  and  lymphoma.15  The  American  Cancer  Society  cohort  study 
has  identified  an  association  between  exposure  to  fine  particles,  sulfates  and  lung 
cancer.16  Several  chemicals  present  in  diesel  exhaust  are  known  or  suspected  to 
increase  breast  cancer  risk,  particularly  polycyclic  aromatic  hydrocarbons 
(PAHs).17 

K  Diesel  air  pollution  adds  to  cancer  risk  all  around  the  country.  In  many  counties 
across  the  country,  diesel  emissions  are  the  air  toxic  with  the  highest  contribution 
to  cancer  risk.  For  example,  a  2003  assessment  in  the  Seattle  area  found  that 
diesel  soot  (a  component  of  diesel  particulate  matter,  or  PM)  accounts  for 
somewhere  between  70-85  percent  of  the  total  cancer  risk  from  all  air  toxics.18 
And  in  the  South  Coast  Air  Basin,  which  includes  Los  Angeles,  diesel  exhaust  has 
accounted  for  about  84  percent  of  the  cancer  risk  from  air  toxics,  according  to  a 
2008  study.19  In  2011,  New  Jersey  ranked  diesel  exhaust  particulate  matter  as 
having  the  greatest  relative  cancer  risk  statewide  among  air  toxics.20  In 
California’s  San  Joaquin  Valley  alone,  one  report  estimated  that  diesel  pollution 
caused  more  than  250  premature  deaths  in  2004. 21 

K  Because  diesel  air  pollution  is  a  complex  mixture  of  chemicals,  exposure  to  diesel 
air  pollution  is  considered  to  contribute  to  a  wide  range  of  non-cancer  health 
effects,  including  adverse  pulmonary  effects,22  pulmonary  disease,  cardiovascular 


14  World  Health  Organization,  Public  health  round-up,  90  Bulletin  of  the  World  Health  Organization  477-556.  (July 
2012),  http://www.who.int/bulletin/volumes/90/7/12-010712/en/:  International  Agency  for  Research  on  Cancer, 
IARC:  Diesel  Engine  Exhaust  Carcinogenic  (Jun.  12, 2012),  available  at  https://www.iarc.fr/en/media- 
centre/t>r/2012/pdfs/pr213  E.pdf:  CARB,  Overview:  Diesel  Exhaust  and  Health  (last  reviewed  Apr.  12, 2016), 
https://www.arb.ca.gov/research/diesel/diesel-health.htm. 

15  Melnick  RL,  HufFJE.  1993.  1,3-Butadiene  induces  cancer  in  experimental  animals  at  all  concentrations  from  6.25 
to  8000  parts  per  million.  IARC  Sci.  Publ.  309-322;  National  Toxicology  Program  (NTP).  1993.  NTP  Toxicology 
and  Carcinogenesis  Studies  of  1,3-Butadiene  (CAS  No.  106-99-0)  in  B6C3F1  Mice  (Inhalation  Studies).  434:1-389; 
Snyder  R.  2002.  Benzene  and  leukemia.  Crit.  Rev.  Toxicol.  32:155-210;  Smith  MT,  Jones  RM,  Smith  AH.  2007. 
Benzene  exposure  and  risk  of  non-Hodgkin  lymphoma.  Cancer  Epidem.  Biomark.  Prev.  16:385-391. 

16  Pope  CA  3rd,  Burnett  RT,  Thim  MJ,  Calle  EE,  Krewski  D,  Ito  K,  Thurston  GD.  2002.  Lung  cancer, 
cardiopulmonary  mortality,  and  long-term  exposure  to  fine  particulate  air  pollution.  JAMA.  287(9):  1 132-41. 

17  Brody  JG,  Moysich  KB,  Humblet  O,  Attfield  KR,  Beehler  GP,  Rudel  RA.  2007.  Environmental  pollutants  and 
breast  cancer:  epidemiologic  studies.  Cancer.  109:2667-2771. 

18  Puget  Sound  Clean  Air  Agency,  Final  Report:  Puget  Sound  Air  Toxics  Evaluation  (Oct.  2003)  at  ES-4, 
http://citeseerx.ist.psu.edu/viewdoc/download7doN  10. 1 . 1 ,398.5739&rep=rep  l&type=pdf. 

19  South  Coast  Air  Quality  Management  District,  Final  Report:  MATES  III  (Sep.  2008)  at  ES-3, 
http://www.aamd.gov/home/librarv/air-aualitv-data-studies/health-studies/mates-iii/mates-iii-fmal-report. 

20  New  Jersey  Department  of  Environmental  Protection,  Air  Toxics  in  New  Jersey:  Diesel  Emissions  (2011), 
http://www.ni.gov/dep/airtoxics/diesemis.htm. 

21  Anair,  D.  and  P.  Monahan.  2004.  Sick  of  Soot:  Reducing  the  Health  Impacts  of  Diesel  Pollution  in  California. 
Cambridge,  MA:  Union  of  Concerned  Scientists.  June. 

22  Peden  DB.  2002.  Pollutants  and  asthma:  role  of  air  toxics.  Environ.  Health  Perspect.  1 10:565-568. 
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effects,  neurotoxicity,  low  birth  weight  in  infants,  premature  births,  congenital 
abnormalities,  and  elevated  infant  mortality  rates.23 

K  Diesel  air  pollution  is  a  major  source  of  harmful  fine  particles,  also  known  as 
PM2.5,  both  from  direct  emission  as  well  as  through  PM  formed  in  the  atmosphere 
from  gaseous  diesel  emissions.  Particulate  matter,  or  soot,  can  aggravate 
respiratory  conditions  such  as  asthma  and  chronic  bronchitis  and  has  been 
associated  with  cardiac  arrhythmias  (heartbeat  irregularities),  heart  attacks  and 
premature  mortality.  People  with  heart  or  lung  disease,  the  elderly,  and  children 
are  at  highest  risk  from  exposure  to  particulate  pollution.24  Current  ambient 
concentrations  of  particulate  matter  are  a  health  risk  in  many  locations  throughout 
the  country.  As  with  other  diesel  engines,  heavy-duty  vehicles  emit  substantial 
quantities  of  PM2.5,  which  contribute  to  these  significant  health  risks. 

K  Diesel  air  pollution  contributes  to  harmful  smog  levels.  Diesel  air  pollution 
components — particularly  oxides  of  nitrogen,  or  NOx — are  major  precursors  to 
ozone  formation,  commonly  known  as  smog.25  The  mobile  source  sector  as  a 
whole  is  responsible  for  more  than  half  of  all  NOx  emissions  in  the  U.S.26 

K  High  ozone  levels  cause  acute  respiratory  problems,  aggravated  asthma, 
decreased  lung  function,  inflammation  of  lung  tissue,  an  increase  in  hospital 
admissions  and  emergency  room  visits  for  respiratory  causes.  Children  with 
asthma  are  most  at  risk.  Ozone  is  also  associated  with  premature  death.27 

K  Diesel  air  pollution  impairs  visibility.28  The  same  fine  particles  that  have  adverse 
health  effects  cause  the  haze  that  pollutes  scenic  vistas  in  our  National  Parks, 
which  more  than  330  million  people  visited  in  20 16. 29 

K  Diesel  air  pollution  threatens  ecosystems  across  the  country.  The  constituents  of 
diesel  exhaust  contribute  to  the  acid  rain  that  continues  to  harm  sensitive 


Delfino  RJ.  2002.  Epidemiologic  evidence  for  asthma  and  exposure  to  air  toxics:  linkages  between  occupational, 
indoor,  and  community  air  pollution  research.  1 10:573-589. 

23  Krivoshto  IN,  Richards  JR,  Albertson  TE,  Derlet  RW.  2008.  The  Toxicity  of  Diesel  Exhaust:  Implications  for 
Primary  Care.  J  Am  Board  Fam  Med.  21:55-  62. 

24  American  Lung  Association,  Particle  Pollution,  http://www.lung.org/our-initiatives/healthv-air/outdoor/air- 
pollution/particle-pollution.html  (last  accessed  Jan.  4, 2018). 

.http://www.  lungusa.org/ site/pp.asp?c=dvLUK9O0E&b=35356 

25  U.S.  Environmental  Protection  Agency,  Air  Emission  Sources,  Jun.  2, 2017,  https://www.epa.gov/air-emissions- 
inventories/air-emissions-sources  (accessed  Dec.  30, 2017).. 

26  U.S.  Environmental  Protection  Agency,  Air  Emission  Sources:  National  Summary  of  Nitrogen  Oxides  Emissions, 
Feb.  10, 2017,  https://www3.epa.gov/cgi- 

bin/broker?polchoice=NOX&_debug=0&_service=data&_program=dataprog.national_l.sas  (accessed  Dec.  30, 

2017) .. 

27  Bell  ML,  Peng  RD,  Dominici  F.  2006.  The  exposure-response  curve  for  ozone  and  risk  of  mortality  and  the 
adequacy  of  current  ozone  regulations.  Environ  Health  Perspect.  1 14(4):532-536. 

Bell  ML,  McDermott  A,  Zeger  SL,  Samet  JM,  Dominici  F.  2004.  Ozone  and  short-term  mortality  in  95  US  urban 
communities,  1987-2000.  JAMA.  292(19):2372-2378. 

Levy  JI,  Chemerynski  SM,  Samat  JA.  2005.  Ozone  exposure  and  mortality:  an  empiric  bayes  metaregression 
analysis,”  Epidemiol.  16(4):458-468. 

28  See,  e.g.,  Hyslop,  Nicole  Pauly.  2009.  Impaired  visibility:  the  air  pollution  people  see.  Atmospheric  Environment 
43:182-195. 

29  National  Park  Service,  Frequently  Asked  Questions,  https://www.nps.gov/aboutus/faqs.htm  (last  accessed  Jan.  4, 

2018) . 
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ecosystems,  including  those  in  the  Adirondack  Mountains,  southern  Appalachians 
and  high  elevation  ecosystems  in  the  western  United  States.30 

K  In  its  2016  Final  Rule,  EPA  found  that  glider  vehicles  emit  extremely  high 
amounts  ofNOx,  PM2.5,  and  diesel  particulate  matter,  putting  public  health  at 
risk. 

Multiple  presidential  administrations  have  repeatedly  updated  and  advanced  heavy  duty  truck 
emission  standards,  a  reflection  of  the  urgent  need  for  these  standards  and  overwhelming 
evidence  of  their  significant  public  health  benefits.31  Today’s  new  heavy-duty  trucks  are  at  least 
90  percent  cleaner  than  those  manufactured  just  a  decade  ago  thanks  to  more  protective 
emissions  standards  adopted  by  EPA  in  2000  and  phased  in  from  2007  to  20 10.32  These 
improvements  have  had  dramatic  benefits  for  air  quality.  According  to  experts  from  the 
International  Council  on  Clean  Transportation: 

In  just  the  past  10  years,  EPA’s  actions  have  led  to  a  greater  than  50%  drop  in  PM2.5  and 
NOx  emissions  from  the  country’s  on-road  vehicle  fleet.  Put  that  a  different  way:  about  a 
third  of  the  total  PM2.5  reduction  across  all  pollution  sources  since  2007,  and  more  than 
half  of  the  total  NOx  reduction,  have  come  from  cleaning  up  heavy  truck  exhaust.  As  a 
result,  air  quality  in  the  US  has  improved  substantially:  average  concentrations  of  PM2.5 
and  ozone  have  dropped  by  35%  and  13%  over  that  same  time  frame.33 

This  progress  is  at  risk  from  the  pollution  emitted  by  glider  vehicles,  as  EPA  found  in  its  2016 
Phase  2  Standards,  and  which  new  evidence  further  underscores. 

The  old  engines  installed  in  typical  glider  vehicles  lack  basic  emission  controls.  For  example, 
Fitzgerald  Glider  Kits,  one  of  the  largest  manufacturers  of  glider  vehicles  in  the  country,34 
predominantly  uses  engines  that  were  manufactured  before  2002, 35  and  thus  lack  both  exhaust 
gas  recirculation  (EGR)  and  exhaust  aftertreatment.  EPA  included  this  factual  finding  in  its  2016 


30  EPA,  About  Diesel  Fuels,  https://www.epa.gov/diesel-fuel-standards/about-diesel-fuels  (last  accessed  Jan.  4, 
2018). 

31  See,  e.g..  Control  of  Emissions  of  Hazardous  Air  Pollutants  from  Mobile  Sources,  65  Fed.  Reg.  48,057  (Aug.  4, 
2000);  Control  of  Emissions  of  Hazardous  Air  Pollutants  From  Mobile  Sources,  66  Fed.  Reg.  5001  (Jan.  18, 2001); 
Control  of  Hazardous  Air  Pollutants  From  Mobile  Sources,  72  Fed.  Reg.  8427  (Feb.  26,  2007);  HDP2  Rule,  81  Fed. 
Reg.  73,478  (Oct.  25, 2016). 

32  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5001,  5002  (Jan.  18,  2001);  see  also  HDP2  Rule, 
81  Fed.  Reg.  at  73,942  (Oct.  25, 2016). 

33  Rachel  Muncrief  and  Josh  Miller,  Scott  Pruitt’s  EPA  wants  to  resurrect  the  dirty  diesel,  ICCT  Blog  (Dec.  1, 

2017),  https://www.theicct.org/blog/staffyglider-proposal-means-resurrecting-dirtv-diesel. 

34  Fitzgerald  Glider  Kits,  About  Fitzgerald,  https://www.fitzgeraldgliderkits.com/about-fitzgerald  (last  accessed  Dec. 
29,  2017);  Tom  Berg,  The  Return  of  the  Glider,  Truckinginfo,  Apr.  2013, 

http://www.tmckinginfo.com/channel/eauipment/article/storv/2013/04/the-retum-of-the-glider.aspx. 

35  See,  e.g.  Tom  Berg,  The  Return  of  the  Glider,  TmckingInfo.com,  Apr.  2013, 

http://www.tmckinginfo.coin/article/storv/2013/04/the-retum-of-the-glider.aspx  (describing  the  engines  used  by 
Fitzgerald  as  Detroit’s  12.7-liter  Series  60  from  the  1999  to  2002  era,  as  well  as  “pre-EGR  14-liter  Cummins  and  15- 
liter  Caterpillar  diesels.”). 
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Final  Rule;36  more  recently,  it  similarly  concluded  in  a  November  2017  memo  in  the  record  that 
“[njearly  all  engines  for  recent  glider  production  are  1998-2002  pre-EGR  engines.”37 

As  a  result,  EPA  estimated  in  the  2016  Phase  2  Standards  that  glider  vehicles  can  have  NOx  and 
PM  emissions  20-40  times  higher  than  current  engines.38  EPA  also  estimated  in  the  2016  Phase 
2  Standards  that  if  left  unregulated,  by  2025,  glider  vehicles  would  emit  nearly  300,000  tons  of 
NOx  and  nearly  8,000  tons  of  PM  annually.39  Assuming  10,000  uncontrolled  glider  vehicles  are 
sold  annually  between  2017  and  2025,  glider  vehicles  would  comprise  only  5%  of  the  heavy 
trucks  on  the  road  but  would  account  for  one  third  of  all  NOx  and  PM  emissions  from  the  heavy 
truck  fleet.40 

The  additional  pollution  that  EPA’s  proposed  rescission  of  glider  protections  would  enable  is 
substantial.  For  comparison,  based  on  EPA’s  2016  estimates,  the  amount  of  NOx  pollution 
emitted  over  the  life  of  just  one  year  of  sales  of  glider  vehicles  is  ten  times  greater  than  all  of  the 
NOx  emitted  by  all  the  “defeat  device”  Volkswagen  vehicles  in  the  U.S.  combined.41  One  of  the 
most  significant  recent  programs  to  address  NOx  emissions,  the  Cross  State  Air  Pollution  Rule 
Update,  is  expected  to  reduce  75,000  tons  of  NOx  every  year;  EPA  estimated  that  without  glider 
vehicle  pollution  standards,  glider  NOx  emissions  in  2025  would  be  four  times  that  amount.42 
These  massive  quantities  of  NOx  emissions  translate  to  more  frequent  and  more  serious  smog 
incidences  around  the  country — aggravating  asthma  and  other  serious  respiratory  conditions. 

Table  XX  shows  EPA’s  2016  estimate  of  the  annual  volume  of  glider  vehicle  emissions  in 
comparison  to  other  major  regulations  and  events. 


36  HDP2  Rule,  at  942-43. 

37  Redacted  Letter  from  Charles  Moulis  to  William  Charmley,  Nov.  15,  2017,  EPA-HQ-OAR-20 14-0827-2379, 
available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2379. 

38  HDP2  Rule,  81  Fed.  Reg.  at  73,943. 

39  HDP2  Rule,  81  Fed.  Reg.  at  73,943;  see  also  HDP2  Response  to  Comments  Section  14  Appendix  A. 

40  F1DP2  Rule,  81  Fed.  Reg.  at  73,943;  see  also  HDP2  Response  to  Comments  Section  14  Appendix  A. 

41  Compare  HDP2  Response  to  Comments  at  1964, 

https://nepis.epa.  gov/Exe/ZvPDF.cgi/P100P8IS.PDF?Dockev=Pl  00P8IS.PDF  (1,000  MY  2017  glider  vehicles 
would  emit  41,500  more  tons  of  NOx  over  their  lifetime  compared  to  vehicles  with  new  engines)  with  Guillaume  P 
Chossiere  et  al.  2017.  Public  health  impacts  of  excess  NOx  emissions  from  Volkswagen  diesel  passenger  vehicles  in 
Germany.  Environ.  Res.  Lett.  12  034014  (estimating  36.7  million  kg  in  excess  NOx  emissions  from  Volkswagen 
vehicles  in  the  U.S.  between  2008  and  2015,  converted  to  41,000  tons  of  NOx). 

42  Cross-State  Air  Pollution  Rule  Update  for  the  2008  Ozone  NAAQS,  81  Fed.  Reg.  74,504,  74,573,  (Oct.  26,  2016), 
available  at  https ://www.gpo.gov/fdsvs/pkg/FR-201 6- 1 0-26/pdf/20 1 6-22240.pdf;  HDP2  Rule,  81  Fed.  Reg.  at 
73,943. 
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1  EPA  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Response  to  Comments  for  Joint  Rulemaking,  Aug  2016, 
Appendix  A,  p.  1962 

2  EPA  Regulatory  Impact  Analysis  of  the  Cross-State  Air  Pollution  Rule  (CSAPR)  Update  for 
the  2008  National  Ambient  Air  Quality  Standards  for  Ground-Level  Ozone,  September  2016,  p. 
ES-8 

3  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  EPA-420-R- 14-005,  March  2014,  p.  ES-7 

4  S.R.H.  Barrett  et  al.,  Envtl.  Res.  Lett.  10  (2015)  doi:l 0.1 088/1 748-9326/1 0/1 1/1 14005  □ 


Based  on  its  2016  estimates,  EPA  performed  a  risk  analysis  that  found  that  each  model  year  of 
glider  vehicle  sales  would  be  associated  with  up  to  1 ,600  premature  mortalities  over  the  lifetime 
of  the  vehicles.43  EPA  recognized  that  the  assessment  was  conservative  because  it  considered 
only  the  health  impacts  of  fine  particulate  emissions  —  not  the  carcinogenic  diesel  particulate  - 
and  does  not  consider  health  effects  of  ozone  formation  attributable  to  these  vehicles’  high  NOx 


43  HDP2  Response  to  Comments  Section  14  Appendix  A. 
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emissions.  It  also  assumes  production  of  10,000  glider  vehicles  per  year  but  states  that  this 
number  is  probably  low,  based  on  public  comments  to  EPA.44 


d.  EPA ’s  latest  testing  demonstrates  that  glider  vehicle  emissions  are  even  greater 
than  previously  estimated. 

EPA  recently  undertook  more  emission  testing  at  EPA’s  National  Vehicle  Fuel  and  Emissions 
Laboratory  (NVFEL)  to  refine  its  data  on  glider  emissions.  EPA’s  newly  released  updated  testing 
data,  which  the  Proposed  Rule  fails  to  acknowledge,  indicate  that  the  threat  to  human  health 
posed  by  glider  trucks  is  even  more  serious  than  EPA  found  in  its  2016  Final  Rule.45 

The  test  program  was  comprehensively  documented  in  a  November  20,  2017,  40-page  test  report 
that  included  detailed  information  and  data  on  the  test  vehicles,  test  cycles,  emission 
measurement  procedures,  test  fuels,  test  conditions,  quality  control  and  assurance  measures,  and 
emission  test  results.46  The  results  of  EPA’s  full  chassis  dynamometer  testing  of  two  glider 
vehicles  and  two  compliant  tractors  manufactured  in  2014  and  2015  showed  that  NOx  emissions 
from  the  glider  vehicles  were  as  much  as  43  times  higher  than  the  compliant  vehicles. 

Particulate  emissions  ranged  as  much  as  450  times  higher  than  modem,  compliant  freight 
trucks.47  In  fact,  while  testing  glider  trucks  for  particulate  emissions,  EPA  had  to  adjust  the  flow 
of  exhaust  through  their  system  because  the  levels  were  so  high  that  the  sensor  could  not 
effectively  measure  them.48 


Figure  9:  PM  Filters  from  Glider  #1  testing  over  the  Super  Cycle  Test1 


Source:  EPA.  One  visible  indication  of  the  pollution  burden  associated  with  glider  vehicles:  the 
PM filters  used  to  measure  emissions  from  one  of  the  glider  vehicles  that  EPA  tested  show  filters 


44  HDP2  Response  to  Comments  at  1877.  Glider  truck  annual  sales  figures  are  discussed  in  greater  detail  in  Section 
l(i)  below. 

45  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20, 2017,  Docket  No.  EPA-HQ-OAR-2014-0827-2417, 

https  ://www  .regulations .  gov/document?D=EP  A-HO-O  AR-20 14-0827-2417, 

46  Id. 

41  Id.  at  3. 

48  Id.  at  14-15,  Figure  9. 
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blackened  from  PM.  According  to  EPA ’s  report,  “[t]he  PM  sampling  equipment  shut  down  at 
phase  2  ”  because  the  filters  were  “overloaded  with  PM”  so  filters  A3  and  A4  were  not  used.49 


The  testing  applied  a  variety  of  testing  cycles  in  order  to  mirror  actual  use  patterns  for  these 
vehicles.  These  are  the  same  test  cycles  used  for  certification  testing.  While  the  level  of  disparity 
between  emissions  from  glider  vehicles  versus  from  recent  model  year  freight  trucks  varied 
based  on  the  pollutant  and  test  cycle,  EPA  found  that  “criteria  pollutant  emissions  (NOx,  PM, 
HC,  CO)  from  the  ...  glider  vehicles  were  consistently  higher  than  those  of  the  conventionally 
manufactured  2014  and  2015  tractors.”50 

The  International  Council  on  Clean  Transportation  (ICCT)  evaluated  the  health  implications 
from  these  updated  pollution  figures.  ICCT  found  that  if  the  sales  of  glider  trucks  continue  to 
grow,  even  at  a  moderate  level,51  they  would  emit  an  additional  1.5  million  tons  of  NOx  and 
16,000  tons  of  PM  emissions,  equivalent  to  more  than  $12  billion  in  health  damages  over  the 
next  decade.52  Estimated  premature  mortalities  and  other  health  effects  would  thus  be 
correspondingly  higher. 

These  findings  underscore  that  thousands  of  Americans  will  die  prematurely  due  to  entirely 
avoidable  exposure  to  glider  vehicle  emissions  should  this  damaging  Proposed  Rule  be  finalized. 


49  Id.  at  14,  15,  Figure  9. 

50  Id.  at  3. 

51  As  discussed  in  greater  detail  in  Section  l(i),  record  evidence  indicates  the  strong  likelihood  that  glider  sales  could 
indeed  continue  to  grow. 

52  Rachel  Muncrief  and  Josh  Miller,  Scott  Pruitt’s  EPA  wants  to  resurrect  the  dirty  diesel,  ICCT  Blog,  Dec.  1,  2017, 
https://www.theicct.org/blog/staff/glider-proposal-means-resurrecting-dirtv-diesel  (accessed  Dec.  30,  2017). 
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Per-mile  emissions  of  glider  vehicles  versus  2010 
compliant  vehicles 


NOx  (grams  per  mile) 


Source:  ICCT53 
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53  Id,  (Note:  “Per-mile  emissions  of  glider  vehicles  versus  2010  compliant  vehicles.  Results  are  derived  from  chassis 
dynamometer  testing  conducted  by  US  EPA’s  National  Vehicle  &  Fuel  Emissions  Laboratory  (November  20,  2017). 
Results  reflect  a  95%  weighting  of  highway  activity  (55  and  65  mph  cycles)  and  5%  weighting  of  transient  activity 
(ARB  transient)  for  a  test  vehicle  with  a  combined  weight  of  60,000  pounds  (including  the  tractor,  trailer,  and 
payload).”);  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year 
Heavy-Duty  On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-20 14-0827-24 17, 
https  ://www. regulations,  go  v/document?D=EPA-HQ-OAR-2Q  14-0827-241 7.). 
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Cumulative  emissions  and  health  damages  of  Class  7  and  8 
tractor  truck  safes  over  the  next  decade  (2018-2027) 
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$16.2  billion 


with  Pruitt's  proposal 


Source:  ICCT.54 


54  Id,  (Note:  “Cumulative  emissions  and  health  damages  of  Class  7  and  8  tractor  truck  sales  over  the  next  decade 
(2018-2027).  Estimates  without  repeal  assume  glider  vehicle  sales  without  2010  emissions  compliant  engines  drop 
to  1,000  units  per  year  from  2018  to  2020  and  to  zero  starting  in  2021.  Estimates  with  Pruitt’s  proposal  assume  sales 
of  glider  vehicles  with  pre-2002  engines  are  permitted  to  grow  from  approximately  10,000  units  per  year  in  2015  to 
17,400  units  per  year  in  2027  (10.4%  of  total  sales).  Annual  total  sales  and  vehicle-miles  traveled  by  tractor-trailers 
are  sourced  from  US  EPA’s  Motor  Vehicle  Emission  Simulator  (MOVES2Q14).  Monetized  health  damages  (in 
billion  2017  $)  are  equal  to  ICCT  estimates  of  direct  PM2.5  and  NOX  emissions  from  Class  7  and  8  tractor  trucks 
sold  in  2018  and  later,  multiplied  by  US  EPA  estimates  of  damages  per  ton  of  direct  emissions  from  on-road  mobile 
sources  in  2016.  Damages  in  future  years  are  converted  to  present  value  terms  using  a  discount  rate  of  5%  per 
year.”). 
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e.  EPA  issued  its  proposal  before  its  new  testing  was  even  complete. 

EPA  issued  the  Proposed  Rule  on  November  16,  2017,  before  the  agency  published  its  own 
testing  on  November  20,  20 17. 55  The  Proposed  Rule  does  not  refer  to,  rely  on,  or  explain  the 
agency’s  own  latest  findings  with  respect  to  glider  vehicle  emissions. 

The  Proposed  Rule  arbitrarily  and  unlawfully  moves  towards  repealing  these  common  sense 
protections  without  meaningfully  considering  the  potential  emissions  impact.  Instead  of 
considering  EPA’s  latest  testing,  which  underscores  the  serious  pollution  impacts  from  this 
proposal,  or  engaging  with  EPA’s  considered  conclusions  in  the  2016  Phase  2  Standards,  the 
Proposed  Rule’s  only  mentions  of  emission  impacts  or  pollution  levels  are  references  to  an 
unsupported  and  flawed  letter  from  Tennessee  Technological  University  (“Tennessee  Tech”  or 
“TTU”),  discussed  in  further  detail  in  Section  1(f)  below. 

These  aspects  of  the  proposal  demonstrate  EPA  has  failed  to  consider  properly  supported 
technical  data,  science  and  expertise  that  show  these  actions  put  the  health  of  American  families 
at  risk.  This  and  numerous  other  omissions  render  the  proposal  arbitrary,  capricious  and 
unlawful,  as  discussed  further  in  Section  VII. 

f  The  TTU  study  that  EPA  invokes  is  unsupported  and  flawed. 

Tennessee  Tech  conducted  a  research  project  from  September  2016  to  November  2016  to  assess 
“the  environmental  and  economic  impact”  of  EPA’s  emission  requirements  for  glider  vehicles, 
glider  engines,  and  glider  kits.56  The  project  and  its  results  were  summarized  in  a  June  15,  2017, 
letter  from  TTU  to  U.  S.  Congressman  Diane  Black  of  Tennessee.57  The  letter  was  authored  by 
Philip  B.  Oldham  and  Thomas  Brewer,  President  and  Associate  Vice  President  of  TTU, 
respectively.  In  turn,  this  study  was  cited  in  a  July  10,  2017  petition  from  several  glider  vehicle 
manufacturers  as  a  basis  for  requesting  EPA  to  reconsider  its  recently  finalized  rules  affecting 
glider  vehicles  and  their  engines.58 

In  its  proposal  to  repeal  the  emission  requirements  for  glider  vehicles,  glider  engines,  and  glider 
kits,  EPA  explicitly  discussed  the  TTU  study  and  summarized  the  study’s  conclusions  verbatim 
without  presenting  its  own  independent  assessment  and  critique  of  the  study.59  The  agency’s 
Proposed  Rule  fails  to  mention  an  EPA  memo  to  the  docket  that  summarizes  a  telephone  meeting 
that  EPA  staff  members  had  with  TTU  representatives  to  discuss  testing  methodologies, 
facilities,  and  test  equipment  used  to  generate  the  data  summarized  in  the  July  10,  2017 


55  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017  at  3,  Docket  No.  EPA-HQ-OAR-2014-0827-2417. 

56  July  10, 2017  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  “Greenhouse  Gas  Emissions 
and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — Phase  2  Final  Rule”  to  Gliders, 
from  Fitzgerald  Glider  Kits,  LLC;  Harrison  Truck  Centers,  Inc.;  and  Indiana  Phoenix,  Inc.  (July  10,  2017),  EPA- 
HQ-OAR-20 14—0827,  Exhibit  1,  available  at  https://www.epa.gov/sites/production/files/2017-07/documents/hd- 
ghg-fr-fitzgerald-recons-petition-2017-07-10.pdf  (hereinafter  “Reconsideration  Petition”)- 

57  Reconsideration  Petition,  Exhibit  1. 

58  Reconsideration  Petition. 

59  82  Fed.  Reg.  53,444. 
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petition60— even  though  this  memo  raises  serious  concerns  about  how  the  study  was  conducted 
that  bear  directly  on  the  rigor  and  credibility  of  the  study’s  conclusions.  Furthermore,  EPA 
indicated  in  this  memo  to  the  docket  that  the  agency  had  requested  additional  information  via 
email  from  TTU  as  a  follow-up  to  the  meeting.61  No  mention  of  this  request  is  included  in  the 
Proposed  Rule  nor  is  there  any  documentation  of  TTU’ s  response  to  this  request,  if  any,  in  the 
docket.  Similarly,  an  email  from  EPA  Office  of  Transportation  and  Air  Quality  Director 
William  Charmley  to  TTU  Associate  Vice  President  Tom  Brewer  dated  December  1,  2017  was 
posted  to  the  regulatory  docket  on  December  29,  20 17. 62  The  email  indicates  that  EPA  possesses 
“more  detailed  emissions  data  that  [TTU]  provided  in  the  excel  spreadsheet  on  November  17.” 
This  information  is  neither  referenced  in  the  Proposed  Rule  nor  available  in  the  docket. 

In  contrast,  the  Agency  arbitrarily  ignored  its  own  testing  of  two  glider  vehicles,  discussed  in 
detail  above.  The  EPA  test  program  represents  the  most  comprehensive  and  rigorous  assessment 
of  the  emission  impacts  of  glider  vehicles  performed  to  date  and  available  in  the  record.  It  was 
conducted  on  modem  equipment,  using  certification  test  protocols  and  appropriate  test  cycles, 
with  documented  test  conditions,  results,  and  all  other  relevant  information.  Not  only  does  this 
study  confirm  and  expand  EPA’s  analysis  of  the  harmful  glider  vehicle  emission  impacts 
included  in  the  heavy-duty  Phase  2  Standards  —  indicating  that  emission  levels  of  diesel 
particulate  may  be  even  higher  than  EPA  initially  estimated  in  the  2016  Final  Rule  —  it  also 
directly  contradicts  the  results  of  the  TTU  study.63 

The  TTU  study  and  its  conclusions  raise  a  number  of  serious  concerns,  such  that  any  reliance  on 
this  study  would  constitute  legal  error.64  First,  the  TTU  study  documentation  that  is  available  to 
the  public  fails  to  provide  sufficient  detail  to  determine  the  veracity  of  its  conclusions.  Second, 
the  results  do  not  support  the  conclusions  presented  in  the  glider  manufacturers’  petition  for 
reconsideration  or  in  EPA’s  Proposed  Rule.  Finally,  a  comparison  with  the  Agency’s  own 
studies  contradicts  TTU’s  findings,  further  undermining  its  credibility.  We  discuss  these 
concerns  in  more  detail  below. 


60  Memorandum,  EPA  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck 

Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Track  Rule,  Nov.  13,  2007,  Docket  No.  EPA-HQ-OAR-2014- 
0827-2416,  available  at  httns ://www. regulations . gov/document?D=EP A-HO-O AR-20 1 4-0827 -2416  thereinafter 
“EPA  TTU  Memo”). 

61  Id.  at  4.  On  November  29,  2017,  EDF  submitted  a  Freedom  of  Information  Act  request  to  EPA  for  records  related 
to  the  TTU  testing  data  and  other  emissions  testing  of  glider  vehicles,  EPA-HQ-2018-002121.  Our  request  for 
expedited  processing  was  denied.  On  December  15,  2017,  EDF  appealed  the  denial.  We  have  not  yet  received  a 
determination  on  our  appeal.  EPA  has  not  yet  produced  any  records  responsive  to  the  request.  EDF  has  also 
partnered  with  the  Southern  Environmental  Law  Center  (“SELC”)  to  seek  relevant  testing  data  from  TTU.  SELC 
submitted  a  public  records  request  pursuant  to  the  Tennessee  Public  Records  Act,  Tenn.  Code  Ann.  §  10-7-503,  on 
December  4,  2017.  TTU  denied  the  request  on  the  grounds  that  disclosure  of  the  requested  records  was  prohibited 
under  a  state  law  that  provides  that  sponsored  research  shall  not  be  open  for  public  inspection  unless  released  by  the 
sponsor,  Tenn.  Code  Ann.  §  49-7- 120(b)(5). 

62  Email  from  William  Charmley  to  Tom  Brewer,  Doc.  ID:  EPA-HQ-OAR-2014-0827-4272,  available  at 
https:/www. regulations.  eov/documeni?D=EPA-HO-OAR-2Q  14-0827-4272. 

63  Phase  2  Standards,  Appendix  A  to  Section  14  of  the  Response  to  Comments  for  Joint  Rulemaking,  Pgs  1960-1968 

64  See  Sierra  Club  v.  U.S.  Army  Corps  o/Engineers,  F.2d  101 1  (2d  Cir.  1983)  (invalidating  an  EIS  for  “bad  faith” 
reliance  on  faulty  data). 
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K  The  TTU  study  fails  to  follow  well  established  EPA  emission 
measurement  and  testing  protocols. 

TTU  claimed  in  a  4-page  summary  test  report  that  it  tested  “thirteen  heavy-duty  trucks  on  a 
common  chassis  dynamometer  at  a  common  site;  eight  trucks  were  remanufactured  engines  and 
five  were  OEM  ‘certified’  engines,  all  with  low  mileage.”  This  short  statement  represents  all 
that  is  said  by  TTU  to  describe  its  testing.  The  report  presents  (1)  no  details  on  the  specifics  of 
the  test  vehicles  (e.g.,  model  year,  mileage,  and  condition),  (2)  no  information  on  test  cycles,  test 
conditions,  test  loads,  and  test  fuels,  (3)  no  information  on  the  testing  facilities  (e.g.,  test 
equipment,  calibration  and  maintenance  practices,  and  quality  assurance  procedures),  (4)  no 
information  on  emission  test  protocols,  and  (5)  no  meaningful  data  on  the  pollutants  of  interest, 
such  as  NOx  and  PM. 

The  TTU  test  summary  does  not  conform  to  standard  engineering  and  scientific  operating 
practices  in  reporting  results  from  vehicle  and  engine  emission  testing.  Any  use  of  the  report’s 
conclusions  based  on  the  deficient  and  incomplete  information  that  is  publicly  available  would 
be  arbitrary  and  capricious.  Yet  the  Proposed  Rule  cites  and  includes  its  conclusions. 

The  only  numeric  data  presented  by  TTU  are  carbon  monoxide  levels  for  the  13  trucks  it  tested.65 
The  test  data  show  that  the  test  vehicles  in  all  cases  have  CO  levels  substantially  below  the 
standard  for  that  pollutant.  This  result  is  what  would  have  been  expected  since  diesel  engines 
have  inherently  low  CO  emission  levels.  Notably,  these  results — the  only  real  data  described  by 
TTU  from  the  study — are  irrelevant  to  claims  that  TTU  made  with  regards  to  NOx  and  PM 
emissions.66  Nonetheless  these  claims  were  subsequently  quoted  in  the  glider  manufacturers’ 
petition  for  reconsideration  to  EPA.67 

Regarding  PM  levels  from  glider  vehicles,  TTU’s  letter  indicated  that  the  PM  levels  for  all  13 
test  vehicles  were  “below  the  threshold  detection  point”  and,  consequently,  no  test  data  were 
presented.68  This  is  a  misleading  statement.  In  fact,  TTU  did  not  measure  PM  at  all.  EPA  staff 
confirmed  in  a  recent  discussion  with  TTU  representatives  (including  Thomas  Brewer,  one  of  the 
authors  of  the  TTU  June  15,  2017  test  summary  letter),  that  TTU  had  not  measured  PM  levels.69 
Instead,  TTU  had  attempted  to  draw  conclusions  concerning  PM  levels  via  visual  inspection  and 
collected  no  PM  emission  data.70  The  report’s  conclusion  that  “[a]ll  vehicles  met  the  standard” 
for  PM71  is  simply  not  supported  by  TTU’s  testing  because  TTU  conceded  (only  after  follow-up 
inquiry)  that  it  did  not  even  measure  PM  emission  levels  for  any  of  the  test  vehicles. 


65  Reconsideration  Petition,  Exhibit  1  Appendix  A. 

66  Id.  at  Exhibit  1  pg  2,  (concluding  that  “glider  kit  HDVs  would  emit  less  than  12%  of  the  total  NOx  and  PM 
emissions,  not  50%,  for  all  Class  8  HDVs,”  without  providing  any  underlying  analysis). 

67  Id.  at  pg.  5  (quoting  the  TTU  finding  on  NOx  and  PM). 

6SId.  at  Exhibit  1  Appendix  A. 

69  EPA  TTU  Memo  at  3  (“TTU  stated  that  no  particulate  matter  samples  were  collected  during  testing.  The  sample 
probe  filter  used  with  the  Enerac  M500  was  visibly  inspected  for  particulate  matter.  Particulate  quantification  was 
subjective  in  that  it  was  visual  only.  TTU  stated  that  they  performed  a  smoke  test  but  did  not  elaborate.”). 

70  Id. 

71  Reconsideration  Petition  at  Exhibit  1  pg  1 . 
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Finally,  the  TTU  letter  indicated  that  for  NOx,  “all  tested  engines  were  higher  than  the  standard 
and  ranged  from  a  low  of  0.44  to  a  high  of  6.45 ,”72  Without  explanation,  TTU  omitted  any 
vehicle-specific  NOx  emission  results;  the  only  exception  is  a  brief  mention  that  a  proprietary 
Fitzgerald  engine  design  and  set  up  had  the  lowest  tested  NOx  emissions,  without  any  detail  on 
the  nature  of  the  engine  design  or  set  up,  most  notably  whether  it  included  modern  pollution 
controls,  or  what  test  cycles  and  procedures  were  used.  One  would  expect  that  the  higher  NOx 
levels  would  be  associated  with  the  Detroit  Diesel  Series  60  and  CAT  CT13  engines  (no  longer 
produced)  as  opposed  to  the  more  recently  introduced  Detroit  Diesel  DD15,  but  there  is  no  way 
of  knowing,  since  TTU  did  not  report  individual  vehicle  test  values.  Furthermore,  NOx  levels 
would  be  highly  dependent  on  test  cycle  and  load  conditions,  and  given  that  TTU  did  not  provide 
this  type  of  information,  there  is  no  way  of  evaluating  their  results.  Accordingly,  the  TTU 
conclusion  that  “none  of  the  vehicles  met  the  standards”  cannot  be  independently  verified,  and 
the  degree  to  which  any  tested  emissions  exceeded  the  standards  cannot  be  calculated,  from  the 
wholly  inadequate  information  it  has  provided. 

KThe  TTU  Study’s  Conclusions  are  Not  Supported  by  Its  Own  Test  Results 

TTU  reached  the  following  conclusions:  (1)  “optimized  and  remanufactured  2002-2007  engines 
and  OEM  ‘certified’  engines  performed  equally  as  well  and  in  some  instances  out-performed  the 
OEM  engines,”  (2)  “a  glider  remanufactured  engine  achieved  the  best  result  of  any  engine  tested 
(see  Appendix  A),”  and  (3)  “  remanufactured  and  OEM  engines  experience  parallel  decline  in 
emissions  efficiency  with  increased  mileage.”73  Subsequently  the  glider  industry  cited  these 
same  conclusions  in  their  reconsideration  petition  as  support  for  their  request  for  EPA  to  repeal 
glider  provisions  included  in  the  heavy-duty  Phase  2  final  rule.74  These  conclusions,  however, 
are  not  supported  by  the  data  supplied  in  the  summary  of  the  test  program  prepared  by  TTU. 

First,  TTU  has  not  provided  sufficient  description  of  its  test  program  to  allow  an  independent 
assessment  of  their  conclusions.  As  noted  in  the  preceding  section,  the  only  vehicle  specific 
numeric  data  provided  were  CO  emission  levels.75  But  CO  emissions  are  not  the  pollutant  of 
concern  for  EPA  for  the  purpose  of  the  Phase  2  Standards  or  this  Proposed  Rule.  The  pollutants 
of  concern  —  the  ones  creating  the  manifest  public  health  hazard  —  are  NOx  and  PM.  Thus, 
TTU’s  proffered  conclusion  that  a  glider  vehicle  achieved  “the  best  result” — if  based  on  the  CO 
emission  results,  which  is  never  clarified — is  entirely  misleading. 

Second,  the  implication  of  conclusion  (1)  above  is  that  the  MY2002-2006  glider  vehicles  have 
the  same  NOx  and  PM  emissions  as  late  model,  frilly  compliant  vehicles  76  The  publicly 


72  Id.  at  Exhibit  1  Appendix  A,. 

74  Id.  at  5,. 

75  Id.  at  Exhibit  1  App.  A. 

76  EPA  TTU  Memo.  All  of  the  OEM  trucks  listed  in  Appendix  A  of  TTU’s  memo  are  equipped  with  Detroit  Diesel’s 
DD15  engine.  Id.  Since  this  engine  was  first  introduced  in  2007,  see  Detroit  Diesel  Corporation,  World-Class  in 
Every  Respect:  Detroit  Diesel  DD15  Debuts  (Oct.  19,  2007)  available  at  https://demanddetroit.com/our- 
companv/media/press-releases/detroit-diesel-corporation-ddc-to-manufacture-2005-02-23.  all  of  these  trucks  should 
be  installed  in  post-MY2007  trucks.  Essentially  all  bucks  after  MY2007  are  equipped  with  particulate  baps  which 
reduce  PM  emissions  by  more  than  90%compared  to  pre-2007  trucks.  See  U.S.  EPA,  Memorandum  in  Reponse  to 
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available  information  provides  no  evidence  to  substantiate  this  claim.  As  described  above,  TTU 
did  not  measure  PM  emission  levels  from  any  of  the  trucks  and  conceded  that  any  inspection  was 
“subjective”;  accordingly,  it  is  not  possible  for  TTU  to  draw  any  conclusions  regarding  PM. 
Meanwhile,  TTU  inexplicably  did  not  report  any  individual  vehicle  NOx  emission  test  values. 
More  generally,  the  summary  report  omits  vital  information  on  testing  conditions  that  are 
essential  to  interpret  and  verify  the  report.  Given  that  post-MY2007  trucks  are  equipped  with 
exhaust  aftertreatment,  which  inherently  reduces  NOx  and  PM  emissions  substantially  compared 
to  pre-MY2007  engines,  it  is  not  possible  for  this  implied  conclusion  to  be  true  unless  the 
aftertreatment  device  was  malfunctioning.  The  publicly  available  information  provides  no 
information  to  substantiate  the  implied  claim  that  MY2002-2006  glider  vehicles  have  the  same 
NOx  and  PM  emissions  as  late  model,  fully  compliant  vehicles. 

Third,  NOx  and  PM  emissions  levels  are  heavily  impacted  by  test  cycles  and  because  of  this 
EPA  has  carefully  developed  representative  engine  and  vehicle  test  cycles  and  conditions  to 
ensure  accurate  characterization  of  in-use  emissions  from  heavy-duty  vehicles  and  engines.77 
The  test  points  and  procedures  that  TTU  used  and  later  provided  to  the  EPA  by  TTU  are  clearly 
inappropriate  for  use  in  assessing  the  in-use  emissions  from  glider  vehicles.78  Their  test  points 
are  clearly  not  representative  of  real  truck  operation:  transient  operation  testing  was  not 
conducted;  vehicle  preconditioning  is  not  appropriate;  and  the  load  and  speed  test  points  are 
arbitrary.  Based  on  what  TTU  reported,  it  appears  that  they  simply  sampled  emissions  under  a 
series  of  steady  state  test  points,  that  even  if  measured  properly,  cannot  be  used  to  reach 
conclusions  on  engine/vehicle  in-use  emission  performance. 

Conclusion  (3)  also  claims  that  emissions  from  both  glider  vehicles  and  “OEM”  vehicles 
“decline  in  emission  efficiency”  with  mileage.  It  appears  that  TTU  is  making  the  point  that 
emissions  performance  deteriorates  with  increased  mileage.  This  observation  is  irrelevant  to  the 
question  of  the  emission  impact  of  glider  vehicles.  This  observation  is  irrelevant  to  the  question 
of  the  emission  impact  of  glider  vehicles  vis  a  vis  trucks  equipped  with  modern  pollution 
controls.  It  is  well  established  that  emission  levels  generally  increase  with  use  not  only  for 
trucks  but  for  all  other  mobile  source  categories.  Furthermore,  the  design  of  the  TTU  test 
program  does  not  allow  an  accurate  assessment  of  in-use  deterioration.  To  do  so  would  have 
required  the  testing  of  the  same  vehicle  over  time  or  the  testing  of  multiple  vehicles  of  the  same 
configuration  with  different  accumulated  mileages.  The  publicly  available  information  on 
TTU’s  study  provides  no  indication  that  TTU  performed  this  type  of  testing  79 

The  record  thus  demonstrates  that  the  TTU  study  does  not  support  any  conclusions  related  to  the 
NOx  and  PM  emission  impacts  of  glider  vehicles  and  engines.  Its  summary  of  the  testing  does 
not  provide  a  sufficient  level  of  detail  to  allow  an  independent  review  and  validation  of  TTU’s 


Petition  for  Rulemaking  to  Adopt  Ultra-Low  NOx  Standards  for  On-Highway  Heavy-Duty  Trucks  and  Engines  at  12 
(Dec.  2016)  available  at  https://www.epa.gov/sites/production/files/2016-12/documents/nox-memorandum-nox- 
petition-response-20 16-1 2-20.pdf.  Similarly,  MY2010  and  later  tracks  are  equipped  with  NOx  aftertreatment  which 
reduces  NOx  emissions  by  90%  or  more  compared  to  pre-2007  tracks.  Id. 

77  See  40  CFR  part  86;  40  CFR  part  1065;  40  CFR  part  1036.  See  also  EPA,  Vehicle  and  Fuel  Emissions  Testing, 
Dynamometer  Drive  Schedules,  https://www.epa.gov/vehicle-and-fuel-emissions-testing/dvnamometer-drive- 
schedules  (last  visited  Jan.  5, 2018). 

78  EPA  TTU  memo  at  3  and  Attachment  B. 

79  Id.  at  p.  3  and  Attachment  B. 
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conclusions.  The  evidence  in  the  record  demonstrates  that  TTU’s  test  program  did  not  conform 
to  well-established  and  standardized  testing  protocols  and  methods,  TTU  did  not  measure  PM 
emissions,  and  the  conclusions  were  presented  in  an  inappropriate  manner.  As  discussed  in 
Section  l(f)(iii)  below,  subsequent  follow  up  with  TTU  demonstrated  that  the  Fitzgerald  test 
facility  is  not  properly  configured  to  enable  compliance  with  official  EPA  heavy-duty  test 
procedures.  Also,  the  fact  that  TTU’s  study  was  funded  by  a  glider  manufacturer,  Fitzgerald 
Glider  Kits,  and  TTU  used  a  Fitzgerald  test  facility  raises  a  clear  appearance  of  conflict  of 
interest,  as  discussed  further  below  in  Section  l(f)(iv).  For  these  reasons,  it  would  be  arbitrary 
and  capricious  for  the  Agency  to  rely  on  the  TTU  report  to  support  its  Proposed  Rule  or  any 
future  deliberations  regarding  glider  vehicles  and  engines. 

HiPA’s  Own  Memorandum  and  Study  Further  Contradict  TTU’s 
Conclusions 

EPA  included  in  the  docket  a  memo  from  agency  staff  which  described  a  telephone  meeting  with 
representatives  from  TTU  to  discuss  the  TTU  test  program.80  The  memo  indicates  that  the 
testing  was  conducted  at  a  Fitzgerald  facility  located  in  Rickman,  Tennessee  and  performed  by 
TTU  staff  and  students.  Based  on  Fitzgerald’s  website,  this  facility  is  a  “collision  and  repair 
facility.”81  Based  on  publicly  available  information,  this  facility  does  not  appear  to  be  equipped 
to  conduct  testing  in  conformity  with  EPA  established  and  standardized  test  methods  and 
procedures  for  emission  testing  heavy-duty  trucks,  which  were  developed  to  mirror  true  in-use 
operation.82  EPA’s  memo  indicates  that  the  facility,  test  equipment,  and  test  procedures  used  by 
TTU  were  not  consistent  with  what  would  be  required  to  comply  with  EPA’s  well-established 
certification  quality  emission  testing  protocols,  which  are  in  widespread  use  in  the  emission 
characterization  testing  and  evaluation  field.83  For  example,  the  handheld  emission  analyzer, 
Enerac  500,  used  by  TTU  to  measure  emissions,  is  not  an  approved  analytical  technique  under 
EPA’s  regulations  and  the  resolution  and  accuracy  specifications  listed  in  the  Enerac’s  own 
documentation  does  not  meet  the  requirements  as  specified  in  EPA’s  testing  regulations.84  The 
EPA  staff  memo  further  confirms  that  TTU  did  not  even  measure  one  of  the  critical  pollutants  in 
question:  particulate  matter.  The  EPA  memo  provides  additional  evidence  that  the  TTU  work  is 
inadequate  and  highlights  some  of  the  above  described  deficiencies  of  the  TTU  study. 

As  described  above,  EPA  also  included  in  the  docket  a  staff  technical  report  that  summarized  in 
detail  the  results  from  EPA’s  own  emission  testing  of  two  glider  vehicles  equipped  with 
remanufactured  diesel  engines  originally  certified  in  model  years  1998  to  2002. 85  In  contrast  to 


80  EPA  TTU  Memo. 

81  https://fitzgeraldcollision.com/treightliner-facility/ 

82  See  40  CFR  part  86;  40  CFR  part  1065;  40  CFR  part  1036.  See  also  EPA,  Vehicle  and  Fuel  Emissions  Testing, 
Dynamometer  Drive  Schedules,  https://www.epa.gov/vehicle-and-fiiel-emissions-testing/dvnamometer-drive- 
schedules  (last  visited  Jan.  5, 2018);  National  Renewable  Energy  Laboratory,  Drive  Cycle  Analysis  Tool  - 
DriveCAT,  https ://www .nrel.gov/transportation/drive-cvcle-tool/  (last  visited  Jan.  5,  2018). 

83  See  40  CFR  part  1065;  40  CFR  part  1036. 

84  See  40  CFR  part  1065;  EPA  TTU  memo  Attachment  on  Enerac  500. 

85  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-2014-0827-2417, 
https://www.regulations.gov/document?D=EPA-HO-OAR-2Ql  4-0827-241 7, 
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TTU’s  less  than  four-page  letter,  EPA’s  40-page  test  report  carefully  described  all  aspects  of 
testing  and  provided  all  relevant  emission  data  collected  as  part  of  the  test  program.  The  EPA 
test  program  confirmed  earlier  estimates  of  glider  vehicle  emissions  included  in  the  heavy-duty 
Phase  2  Standards  and  found  that  results  were  “consistent  with  expected  emissions  performance 
of  heavy-duty  diesel  engines  manufactured  in  the  1998-2002  timeframe.”  EPA  also  found  that 
both  glider  vehicles  tested  had  emission  levels  that  were  “consistently  higher  than  those  of 
conventionally  manufactured  2014  and  2015  tractors.”  In  fact,  EPA’s  testing  found  that  glider 
vehicles  had  (1)  NOx  emissions  that  were  as  much  as  43  times  higher  than  2014  and  2015 
tractors  under  cruise  conditions,  (2)  PM  emissions  that  were  as  much  as  55  times  higher  than 
2014  and  2015  tractors  under  cruise  conditions,  and  (3)  PM  emissions  that  were  50  to  450  times 
higher  than  2014  and  2015  tractors  under  transient  conditions.86 

EPA  inexplicably  failed  to  consider  both  documents  in  its  Proposed  Rule  even  though  both  the 
staff  memo  and  the  test  report  were  available  at  the  time  or  shortly  after  the  Proposed  Rule  was 
issued.  Instead,  EPA  presented  the  results  of  the  TTU  test  program  unchallenged  even  though 
the  Agency  had  information  that  demonstrated  that  the  TTU  study  was  flawed  and  also  possessed 
EPA  test  data  that  refuted  it.  Going  forward,  EPA  must  fully  reflect  this  information  and  data  in 
its  glider  vehicle  deliberations. 

KTTU’s  relationship  with  Fitzgerald  Glider  Kits  raises  further  concerns 
about  the  objectivity  of  the  TTU  study. 

The  TTU  study  was  funded  by  Fitzgerald  Glider  Kits,  which  has  also  recently  entered  into  a  new 
partnership  with  TTU. 

TTU’s  financial  reports  show  that  in  June,  2016,  Fitzgerald  Glider  Kits  gave  a  grant  of  $70,056 
for  the  study,87  and  then  later  in  September,  2016,  Fitzgerald  Glider  Kits  gave  an  additional  grant 
of  $12,500. 88  As  discussed  above,  an  EPA  memo  to  the  record  indicates  that  the  testing  took 
place  at  a  Fitzgerald  facility.89 

Additionally,  in  August  2017,  Philip  Oldham  and  Thomas  Brewer  announced  TTU’s  “new 
partnership”  with  the  Fitzgerald  companies  and  another  higher  education  institution.90  As  part  of 
this  partnership,  the  new  Fitzgerald  Technology  Complex  will  be  constructed  in  the  Fitzgerald 
Industrial  Park,  in  White  County,  Tennessee.91  The  Complex  will  house  TTU’s  Center  for 


86  Id.  at  3. 

87  Term.  Tech.  University  Office  of  Research,  Tennessee  Technological  University  Annual  Report  2015-16  (Volume 
2)  42  (2016),  available  at  https://www.tntech.edu/assets/userfiles/resourcefiles/13847/1476976572  2015- 
16%20Annual%20Report  FINAL.pdf. 

88  Term.  Tech.  University,  Grants  Rewarded  Report  (09/01/2016  -  09/30/2016),  available  at 
https://www.tntech.edu/assets/userfiles/resourcefiles/95 12/148121 5150  Grants%20Awarded%20Sept%2020 16.pdf: 

see  also  Term.  Tech.  University,  Academic  Affairs  Highlights  25  (2017),  available  at 
https://www.tntech.edu/assets/usermedia/provost/12546/2017  End  of  the  Year  Statementpdf. 

89  EPA  TTU  Memo  at  2. 

90  https://www.tntech.edu/news/releases/tennessee-tech.-tcat-livingston.-fitzgerald-companies-announce-new- 

partnership. 

91  Id. 
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Intelligent  Mobility92  The  80,000  square  foot  Center  will  be  completed  in  20 18. 93  Fitzgerald 
Collision  &  Repair  also  announced  a  new  vocational  program  that  will  offer  students  from  the 
partnership  “training  in  commercial  fleet  truck  maintenance  and  repair.”  94  The  cost  of  the  new 
facility  in  White  County  and  how  much  money  each  entity  in  the  partnership  will  contribute  to 
the  project  was  not  announced. 

EPA  must  base  its  decision-making  on  its  expert  judgment ,  relying  on  the  best  available  science 
and  evidence.95  TTU’s  materials  fall  far  short,  providing  insufficient  rigor  or  transparency  to 
substantiate  the  conclusions  they  claim.  EPA’s  invocation  of  this  information  as  support  for  this 
rulemaking  is  legal  error. 

g.  EDF  modeling  using  revised  emission  factors  based  on  EPA  ’v  recently 
published  data  indicates  NOx  and  PM  emissions  from  glider  vehicles  could 
exceed  the  emission  inventory  for  all  other  heavy-duty  vehicles  in  2025. 

As  described  above,  EPA  included  in  its  2016  Phase  2  Standards  an  analysis  of  the 
environmental  impacts  of  glider  vehicles.96  EPA  found  that  glider  vehicles  would  have  NOx  and 
PM  emissions  20-40  times  higher  than  current  vehicles  and  that  these  excess  emissions  would 
result  in  numerous  and  significant  adverse  health  effects  including  premature  mortality.97  EPA 
projected  the  excess  emissions  and  adverse  health  impacts  associated  with  glider  vehicles 
assuming  glider  sales  would  reach  and  then  plateau  at  10,000  units  per  year  (about  5%  of  sales  of 
Class  8  trucks98).  EPA  thus  assumed  that  if  glider  vehicles  continued  to  be  exempted  from 
pollution  standards,  sales  volumes  would  not  increase  from  current  levels. 

However,  in  the  Phase  2  Standards,  EPA  acknowledged  that  glider  vehicle  sales  could  be  greater 
than  the  10,000  unit  estimate,99  and  several  stakeholders  who  testified  at  EPA’s  December  4, 
2017  hearing  indicated  that  if  the  glider  provisions  were  repealed,  sales  would  be  much  higher.100 
In  fact,  several  tmck  dealers  and  truck  repair  facilities  testified  that  gliders  sales  could  reach  25 
to  30%  of  annual  truck  sales.101 


92  Id. 

93  Laura  Militana,  Tennessee  Tech  Center  for  Intelligent  Mobility  Announced,  Cookeville  Herald  Citizen  (Jan.  5, 
2018),  available  at  http://herald-citizen.com/stories/tennessee-tech-center-for-intefligent-mobilitv-announced.226Q5. 

94  Id. 

95  Motor  Vehicles  Manufacturers  Ass  ’n  v.  State  Farm,  463  U.S.  29,  43  (1983). 

96  HDP2  Response  to  Comments  pp.  1960-1968. 

97HDP2  Rule,  81  Fed.  Reg.  at  73,943. 

98  Statista,  U.S.  Class  8  truck  sales  fro  m2007  to  2016,  by  brand  (in  1,000s), 

https://www.statista.com/statistics/245369/class-8-truck-sales-bv-manfuacturer/ (last  visited  Jan.  5,  2018); 
FleetOwner,  Class  8  orders  continue  to  roll  (Aug.  3,  2017),  available  at  http://www.fleetowner.com/trucks/class-8- 
orders-continue-roll. 

99  HDP2  Rule,  81  Fed.  Reg.  at  73,943;  HDP2  Response  to  Comments  pg.  1960. 

100  Testimony  of  John  C.  Doub,  TMI  Truck  and  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827-4285  (Dec. 

4,  2017),  available  at  https  ://www.regulations. go  v/document?D=EPA-HQ-OAR-20 14-0827-4285  (“If  [EPA  repeals 
the  glider  provisions],  our  lost  sales  to  Glider  Kits  each  Month  could  grow  from  the  10%  it  is  today  to  what  could  be 
30+%.”). 

101  See ,  e.g..  Testimony  of  Michael  P.  McMahon,  McMahon  Truck  Centers,  Docke  t  ID  No.  EPA-HQ-OAR-2014- 
0827-4300  (Dec.  4, 2017),  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4300 
(“We  estimate  losing  approximately  25%  of  our  annual  New  Truck  retail  volume  to  Glider  Kits.”). 
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EDF  has  conducted  an  analysis  to  ascertain  the  emission  and  health  impact  of  higher  glider 
vehicles  sales  projections.  As  we  show  below,  these  deleterious  impacts  are  substantial.  NOx 
and  PM  emissions  from  glider  vehicles  could  approach  or  exceed  the  entire  NOx  and  PM 
emission  inventory  for  all  other  heavy-duty  vehicles  in  2025.  The  results  of  this  analysis  are 
summarized  below  and  presented  in  detail  in  Appendix  X. 

Consistent  with  the  testimony  presented  at  the  hearing,  we  analyzed  two  additional  sales 
scenarios,  peaking  at  30,000  and  50,000  units  per  year  respectively.  The  record  suggests  that  the 
on-road  heavy-duty  diesel  fleet  has  not  even  reached  equilibrium  with  respect  to  any  of  the  sale 
scenarios  analyzed  above  including  EPA’s — underscoring  that  glider  vehicles  could  continue  to 
increase  as  a  fraction  of  the  on-road  fleet  for  decades.  The  graph  below  shows  these  two  sales 
scenarios  compared  with  the  projection  used  by  EPA. 


Glider  Production  Projections 
Absent  EPA  Glider  Provisions 
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In  analyzing  the  impact  of  the  above  scenarios,  we  followed  EPA’s  methodology  including  the 
use  of  EPA’s  per  vehicle  emission  estimates  for  gliders  described  in  Appendix  A  to  the  Response 
to  Comments  to  the  extent  possible.102  Our  methodology  and  assumptions  are  described  in  detail 
in  Appendix  X  which  is  attached  to  our  comments.  The  table  below  presents  the  NOx  and  PM 
impacts  for  both  Scenario  1  (30,000  glider  units  produced  per  year  by  2022)  and  Scenario  2 


102  HDP2  Response  to  Comments  pp.  1960-1968. 
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(50,000  glider  units  produced  per  year  by  2023).  The  EPA  emission  impacts  for  10,000  units  is 
also  presented  for  comparison  purposes. 


d  h  b  1 

f  r  q  p  p  (  rp  ) 

EPA  Sales  Scenario 

Sales  Scenario  1 

Sales  Scenario  2 

2025 

NOx 

PM 

NOx 

PM 

NOx 

PM 

Without  Controls 

295,000 

7800 

727,723 

19,241 

1,004,698 

26,565 

With  Controls 

104,800 

2750 

131,766 

3,458 

131,766 

3,458 

Difference 

190,200 

5050 

595,957 

15,784 

872,933 

23,107 

2040 

Without  Controls 

371,100 

9960 

1,078,731 

28,952 

1,745,242 

46,841 

With  Controls 

52,600 

1410 

64,406 

1,726 

64,406 

1,726 

Difference 

318,600 

8550 

1,014,325 

27,226 

1,680,836 

45,114 

The  emission  impacts  as  estimated  by  EPA’s  modeling,  assuming  static  glider  sales,  are  already 
extremely  consequential.  The  deleterious  NOx  and  PM  impacts  associated  with  EPA’s  Proposed 
Rule  if  glider  sales  grow,  as  they  are  expected  to  do,  are  even  more  substantial.  If  sales  grow  to 
30,000  units  by  2022  (or  about  15%  of  tractor  sales),  the  NOx  impacts  from  glider  vehicles  will 
be  larger  than  the  entire  NOx  inventory  for  all  heavy-duty  vehicles  in  2025.  By  2040,  the 
impacts  will  be  more  than  double  the  entire  heavy-duty  inventory  in  2040. 103  The  NOx  increases 
from  glider  vehicles  will  offset,  in  the  2025  to  2040  timeframe,  about  a  third  of  the  total 
reductions  expected  to  occur  due  to  the  application  of  aftertreatment  to  heavy-duty  diesel 
vehicles.104 

The  PM  increase  due  to  glider  vehicles  will  represent  about  60%  and  more  than  80%  and  of  the 
entire  PM  inventory  for  all  heavy-duty  vehicles  in  2025  and  2040,  respectively.105  Similarly,  the 
expected  PM  increases  will  offset,  in  the  2025  to  2040  timeframe,  about  25%  of  the  reductions 
expected  from  EPA’s  2007/2010  aftertreatment  standards  for  heavy-duty  vehicles.106  For 
Scenario  2  (50,000  units  by  2023  or  about  25%  of  total  tractor  sales)  results  are  even  more 
damaging.  The  impacts  are  at  least  50%  larger  in  all  cases  compared  to  Scenario  1  impacts. 
Overall,  in  2025,  the  benefits  that  would  accrue  from  ensuring  glider  vehicles  achieve  modem 
pollution  standards  increase  3.1  to  4.6  times  depending  on  the  scenario  and  compared  to  EPA’s 
final  rule  benefit  estimates.  In  2040,  the  benefits  increase  3.2  to  5.3  times. 


103  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Sulfiir  Control 
Requirements,  December  2000,  EPA420-R-00-026,  pg  11-136. 

104  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5031  (Jan.  18, 2001). 

105  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Sulfur  Control 
Requirements,  December  2000,  EPA420-R-00-026,  pg  11-126. 

106  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5032  (Jan.  18,  2001). 
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Our  modeling  also  assessed  the  health  impacts  associated  with  these  emissions.  In  the  Phase  2 
Standards,  EPA  estimated  that  ensuring  5,000  to  10,000  2017  glider  vehicles  meet  modem 
pollution  standards  would  prevent  350-1,600  premature  mortalities  over  the  lifetime  of  the 
vehicles,  leading  to  PIVh.s-related  health  benefits  valued  at  $1.5  to  1 1.0  billion.107 

EPA’s  estimates  were  based  on  a  relationship  between  annual  emissions  from  17  distinct 
emission  sources  and  PM-related  health  impacts  (and  their  monetary  benefits).108  These 
relationships  were  developed  using  a  three-step  process,  described  as  follows  in  EPA’s  report109: 

1)  Use  source  apportionment  photochemical  modeling  to  predict  ambient  concentrations  of 
primary  PM2.5,  nitrate  and  sulfate  attributable  to  each  of  17  emission  sectors  across  the 
Continental  U.S.  (On-road  emission  sources  are  one  of  the  17  sectors  addressed  by  the 
modeling); 

2)  For  each  sector,  estimate  the  health  impacts,  and  the  economic  value  of  these  impacts, 
associated  with  the  attributable  ambient  concentrations  of  primary  PM2.5,  sulfate  and 
nitrate  PM2.5  using  the  environmental  Benefits  Mapping  and  Analysis  Program 
(BenMAP  v4.0.66); 

3)  For  each  sector,  divide  the  PM2.5-related  health  impacts  attributable  to  each  type  of 
PM2.5,  and  the  monetary  value  of  these  impacts,  by  the  level  of  associated  precursor 
emissions.  That  is,  primary  PM2.5  benefits  are  divided  by  direct  PM2.5  emissions, 
sulfate  benefits  are  divided  by  SO2  emissions,  and  nitrate  benefits  are  divided  by  NOx 
emissions. 

This  modeling  tool  was  developed  for  use  in  support  of  various  actions  being  considered  or  taken 
by  EPA.110  It  provides  mid-range  health  effects  and  benefits,  as  opposed  to  worse-case  estimates 
(e.g.,  90th  or  95th  percentile  effects).111  According  to  EPA,  this  methodology  does  not  account 
for  cancer  due  to  diesel  PM  exposure  (a  likely  human  carcinogen)  nor  does  it  account  for 
reductions  in  premature  mortality  and  other  benefits  resulting  from  exposure  to  other  criteria 
pollutants  (e.g.  ozone).112  The  unquantified  ozone  related  benefits  are  likely  significant  given  the 
large  NOx  impacts  from  glider  vehicles.113  For  a  detailed  discussion  of  the  methodology  please 
refer  to  Appendix  X  and  EPA’s  Response  to  Comments.114 

The  table  below  shows  the  results  of  applying  EPA’s  above-described  methodology  to  the 
alternative  glider  sale  scenarios  in  calendar  year  2025.  This  analysis  represents  the  impact  on 


107  HDP2  Response  to  Comments  pg.  1965. 

108  Technical  Support  Document,  “Estimating  the  Benefit  per  Ton  of  Reducing  PM2.5  Precursors  from  17  Sectors,” 
U.S.  Environmental  Protection  Agency,  Office  of  Air  and  Radiation,  Office  of  Air  Quality  Planning  and  Standards, 
Research  Triangle  Park,  NC  27711,  January  2013. 

109  Id.  At  3. 

110  HDP2  RTC  pg.  1968. 

111  Technical  Support  Document,  “Estimating  the  Benefit  per  Ton  of  Reducing  PM2.5  Precursors  from  17  Sectors,” 
U.S.  Environmental  Protection  Agency,  Office  of  Air  and  Radiation,  Office  of  Air  Quality  Planning  and  Standards, 
Research  Triangle  Park,  NC  27711,  January  2013,  pg  3. 

112  HDP2  RTC  pg.  1968. 

113  Id. 

114  HDP2  Response  to  Comments  pp.  1960-1968. 
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2025  emissions  and  their  related  health  effects  from  ensuring  that  2018  and  later  glider  vehicles 
meet  existing  pollution  standards.  We  also  performed  this  analysis  using  an  alternative, 
comparable  EPA  model  referred  to  as  COBRA.115  The  results  of  this  analysis  produced  health 
impacts  that  were  very  similar  to  EPA’s  methodology  described  above.  The  detailed  results  can 
be  found  in  Table  8  of  Appendix  X  to  these  comments. 


e  e  f  d  h  2025 

Glider  Kit  Sales  Scenario 

EPA 

Scenario  1 

Scenario  2 

Emission  Reductions  due  to  Controls:  NOx 

190,200 

596,497 

873,960 

(U.S.  tons  per  year)  PM 

5,050 

15,798 

23,134 

Monetized  NOx+PM  Benefits  ($2013 
billion) 

3.2-8.0 

10.0-24.9 

14.6-36.5 

Premature  Mortality 

396-914 

1240-2862 

1816-4162 

Morbidity 

Respiratory  emergency  room  visits 

228 

715 

1,047 

Acute  bronchitis 

630 

1,973 

2,889 

Lower  respiratory  symptoms 

8,070 

25,271 

37,015 

Upper  respiratory  symptoms 

11,700 

36,643 

53,672 

Minor  Restricted  Activity  Days 

321,892 

1,008,045 

1,476,488 

Work  loss  days 

54,134 

169,528 

248,309 

Asthma  exacerbation 

29,028 

90,906 

133,151 

Cardiovascular  hospital  admissions 

151 

471 

690 

Respiratory  hospital  admissions 

124 

388 

569 

Non-fatal  heart  attacks  (Peters) 

477 

1,493 

2,187 

Non-fatal  heart  attacks  (All  others) 

52 

162 

237 

Under  EPA’s  10,000-per-year  sales  projections,  the  health  benefits  from  the  Phase  2  glider 
provisions  are  valued  at  $3 .2-8.0  billion  in  2025.  Under  Scenario  1  and  Scenario  2,  the  PM2.5 
health  benefits  of  ensuring  glider  vehicles  achieve  modem  pollution  standards  are  even  more 
substantial,  at  least  $10  billion  to  nearly  $40  billion  per  year. 

Even  though  EPA’s  sales  projection  of  10,000  glider  vehicles  is  probably  conservative,  it  still 
shows  health  impacts  that  are  very  substantial.  If  the  Proposed  Rule  is  finalized,  evidence 
suggests  that  glider  vehicle  sales  would  likely  grow  beyond  current  levels  (10,000  units).  For 
these  higher  sales  scenarios,  our  analysis  shows  that  the  NOx  impacts  will  be  greater  than  the 
entire  NOx  inventory  for  heavy-duty  vehicles  and  excess  PM  emissions  will  be  60  to  80%  of  the 
entire  inventory  in  the  2025  to  2040  timeframe.  The  estimated  monetized  health  costs  (from 


115  COBRA  was  developed  specifically  for  use  in  local  and  state  assessments  of  energy  and  environmental 
programs.  The  steps  used  in  its  development  are  very  similar  to  those  listed  above  for  the  regulatory  impact  analysis 
tool  used  by  EPA.  One  relevant  aspect  of  COBRA  is  that  on-road  mobile  sources  are  broken  down  into  several 
categories,  including  heavy-duty  diesel  vehicles.  See  User’s  Manual  for  the  Co-Benefits  Risk  Assessment  Health 
Impacts  Screening  and  Mapping  Tool  (COBRA),  Version:  3.0,  U.S.  EPA,  September  2017. 
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PM2.5  reductions  alone)  that  would  come  from  of  ensuring  glider  vehicles  achieve  modem 
pollution  standards  ranges  from  at  least  $10  to  $40  billion  in  calendar  year  2025.  It  is  arbitrary 
and  unlawful  for  the  agency  to  be  considering  rolling  back  the  regulations  on  glider  vehicles 
without  considering  these  dramatic  public  health  implications,  as  discussed  further  in  Section 


VII. 


h.  Glider  vehicles  are  not  comparable  to  older,  higher  emitting  vehicles. 

The  Agency  solicits  comment  on  the  issue  of  whether  glider  vehicles  are  “less  polluting  than  the 
older  trucks  they  would  replace”  and  also  solicits  comment  on  whether  “a  glider  vehicle  is  ...  a 
suitable  option  for  those  small  businesses  and  independent  operators  who  cannot  afford  to 
purchase  a  new  vehicle,  but  who  wish  to  replace  an  older  vehicle  with  a  vehicle  that  is  equipped 
with  up-to-date  safety  features.”116  This  solicitation  rests  on  multiple  flawed  premises. 

First  of  all.  Section  202  requires  EPA  to  reduce  pollution  from  new  motor  vehicles,  as  discussed 
in  detail  in  Section  V  below.  The  agency  cannot  discharge  that  duty  by  simply  asserting  that  new 
vehicles  are  less  polluting  than  old  vehicles,  regardless  of  which  classes  of  vehicles  are  in  direct 
competition.  In  any  event,  the  factual  circumstances  here  make  clear  that  equating  new  glider 
vehicles  to  used,  highly  polluting  freight  trucks  is  not  an  appropriate  comparison. 

Warrantees  that  are  offered  for  glider  vehicles  are  comparable  to  those  for  other  model  year  2017 
class  8  trucks,  covering  hundreds  of  thousands  of  miles  and  several  years.117  By  comparison, 
used,  end  of  life  freight  trucks  would  not  offer  the  same  possibility  for  guaranteed  additional 
miles  of  use.  Taking  old,  ready -to-retire  trucks  off  the  road  and  replacing  them  with  glider 
vehicles  would  yield  significant  additional  mileage  of  operation  and  therefore  substantial 
additional  volumes  of  PM  and  NOx. 

Glider  vehicles  are  advertised  as  “brand  new  trucks.”118  The  website  of  one  glider  company 
states:  “The  advantages  really  stack  up  to  make  a  glider  kit  a  great  option  when  purchasing  a  new 
truck.”119  The  fully  built  trucks  listed  for  sale  on  the  same  company’s  website  are  listed  as 
“NEW.”120  A  different  glider  company’s  website  states  that  a  “Glider  Kit  comes  to  you  as  a 


n6HDP2  Rule,  82  Fed.  Reg.  53447-448. 

117  Appendix  C;  Fitzgerald  Glider  Kits,  Warranty  Options,  https://www.fitzgeraldgliderkits.com/warrantv  (last 
accessed  Jan.  3, 2018)  (offering  warranties  of  3  years/300,000  miles  or  5  years/500,000  miles  for  glider  vehicles); 
Peterbilt  Cummins,  Every  Coverage:  North  American  Truck  Coverages  For  2017  XI 5™  And  ISX12  Engines  (Jan. 
2017),  https://peterbilt.cunmiins.com/brochure-download.aspx?brochureid=1443  (indicating  a  base  warranty  of  2 
years/250,000  miles,  plus  additional  protection  plans  for  3-6  years/100,000-600,000  miles,  for  new  freight  tracks); 
see  also  Peterbilt  Cummins,  List  of  Warranties  and  Extended  Coverage,  https://peterbilt.cummins.com/warrantv 
(last  accessed  Jan.  3,  2018);  National  Track  Protection,  Warranty  Plans  -NTP  Standard  Plans, 
http ://www.ntpwarrantv .com/warrantv-plans  (last  accessed  Jan.  3, 2018)  (offering  a  3  years/300,000  miles 
independent  warranty  for  new  or  used  freight  trucks). 

1 1  s  See  Appendix  D,  E;  See  HDP2  Rule,  81  Fed.  Reg.  at  73514  (quoting  Fitzgerald  website  at  the  time  of  the 
rulemaking  in  2016). 

119  Appendix  E;  Fitzgerald  Glider  Kits,  What  is  a  Glider  Kit?,  https://www.fitzgeraldgliderkits.com/what-is-a-glider- 
kit  (last  accessed  Jan.  3,  2018). 

120  Appendix  D;  Fitzgerald  Glider  Kits,  Sales  inventory  page,  http ://tracks.fitzgeraldgliderkits .com  (last  accessed 
Jan.  3,2018). 
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brand-new,  complete  assembly.”121  Glider  vehicles  are  newly  titled  in  the  state  of  purchase,  and 
come  with  new  ID  numbers.122 

It  is  inaccurate  to  assert  that  replacing  an  older  freight  truck  with  a  glider  vehicle  would  provide 
“up-to-date  safety  features.”  Glider  vehicles  lack  the  essential  safety  features  found  in  modem 
trucks.  Because  these  engines  lack  modern  electronic  capacity,  they  lack  all  of  the  safety 
features  enabled  by  those  electronics.  These  features  include  electronic  stability  control  (to 
prevent  rollover),  collision  avoidance,  automatic  emergency  brakes,  and  excess  speed  control.123 
Moreover,  pre-2002  engines  are  exempt  from  the  requirement  to  keep  an  electronic  log  book  (e- 
log).  The  e-log  provides  real  time  monitoring  of  drivers’  hours  travelled  and  rest  time.  The  lack 
of  an  e-log  enables  vehicle  operation  for  longer  periods  than  allowed  by  safety  standards.124  For 
these  and  other  reasons,  NHTSA  articulated  concerns  about  glider  vehicle  safety.125  So  in 
addition  to  emitting  significantly  more  pollution  than  other  new  trucks,  glider  vehicles  are  also 
less  safe  to  operate. 

Glider  vehicles  are  regularly  sold  at  prices  that  are  comparable  to  new  freight  trucks  with  modem 
emission  control  equipment.  On  the  website  of  one  glider  company,  the  majority  of  fully  built 
daycab  model  year  2017  year  glider  vehicles  are  advertised  for  above  $150,000  to  as  much  as 
$369,000. 126  Online  freight  truck  listings  similarly  include  numerous  listings  for  new  glider 
vehicles  in  this  price  range.127  These  prices  are  comparable  to,  or  even  higher  than,  the  price  of  a 
2017  model  year  class  8  tractor  that  meets  modern  emission  standards.128  Meanwhile,  there  are 


121  Harrison  Truck  Centers,  Glider  Kits,  http://www.htctmcks.com/index.php/sales/harrison-tmck-centers-glider-kits 
(last  accessed  Jan.  3,  2018). 

122  81  Fed.  Reg.  73514  n.  83. 

123  See  NHTSA,  Electronic  Stability  Control  Systems  on  Heavy  Vehicles  at  III- 1  (May  2012)  (explaining  that  an 
ESC  system  “utilizes  computers  to  control  individual  wheel  brake  torque  and  assists  the  driver  in  maintaining 
control  of  the  vehicle”),  https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/136  esc  hvv  veh  pria.pdf;  Testimony  of 
Robert  Nuss,  Nuss  Tmck  &  Equipment,  Docket  ID  No.  EPA-HQ-OAR-20 14-0827-4307  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4307  (“Glider  kits  do  not  meet  the  current 
diesel  engine  emissions  standards,  nor  do  they  typically  include  the  latest  advanced  tmck  safety  enhancements, 
including  roll  stability,  adaptive  cmise  control  and  lane  departure  warnings  to  better  assure  public  safety.”) 

124  See  also  80  Fed.  Reg.  40530  (July  13,  2015). 

125  Id. 

126  Fitzgerald  Glider  Kits,  Sales  inventory  page,  tmcks.fitzgeraldgliderkits.com/  (last  accessed  January  5,  2018). 

127  Tmck  Paper,  Glider  Kit  Tmcks  for  Sale,  https://www.tmckpaper.com/listings/tmcks/for- 
salc/list/catcgory/15101/hcavy-duty-tmcks-glidcr-kit-tmcks?sortordcr=9&SCF=Falsc  (last  accessed  Jan.  3,  2018); 
see  also  https ://w ww.commercialtmcktrader.com/Glider. ..Tmcks.. ./search-results?. 

128  See  Tmck  Paper,  Peterbilt  Conventional  Tmcks  w/o  Sleeper  for  Sale, 

https://www.tmckpaper.com/listings/tmcks/for-sale/list/categorv/211/heavv-dutv-tmcks-conventional-tmcks-w-o- 

sleeper/manufacturer/peterbilt?sortorder=9&SCF=False  (last  accessed  Jan.  3,  2018);  Tmck  Paper,  Volvo 
Conventional  Tmcks  w/o  Sleeper  for  Sale,  https://www.tmckpaper.com/listings/tmcks/for- 
sale/list/category/2 1 1 /heavy-duty- trucks-conventional-trucks-w-o- 

sleeper/manufacturer/volvo?sortorder=9&SCF=False  (last  accessed  Jan.  3,  2018);  Commercial  Tmck  Trader,  New 
Standard  Cab  Class  8  Heavy  Duty  Tmcks  For  Sale,  https://www.commercialtmcktrader.com/New-Standard-Cab- 
Class-8-Heavy-Duty-Tmcks-For-Sale/search- 

results?condition-N&cabtvpe-STANDARD+CAB&make-FREIGHTLINER1231Q628JNTERNATIONAL1231161 

4TETERBILT123 1 3546/VOLVQ123 14540&type=class8  (last  accessed  Jan.  3,  2018);  Jason  Cannon,  What  does  a 
Class  8  truck  really  cost?.  Commercial  Carrier  Journal  (Jan.  25,  2016)  https://www.ccidigital.com/what-does-a- 
class-8-truck-really-costA  (discussing  the  cost  of  Model  Year  2016  class  8  freight  tmcks). 
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readily  available,  cheaper  and  safer  alternatives  for  buyers  who  cannot  afford  a  current  model 
year  vehicle.  Numerous  used  model  year  2014,  2015,  and  2016  class  8  trucks  are  advertised  in 
public  listings  with  prices  well  below  $100, 000. 129  These  model  year  2014  and  later  used  trucks 
come  with  modem  pollution  controls  and  safety  features,  so  are  at  least  90%  less  polluting  than 
glider  vehicles  and  safer  to  operate. 

Accordingly,  the  agency’s  request  for  comment  on  these  issues  is  misdirected.  The  appropriate 
comparison  of  emissions  impact  should  be  with  the  other  new  trucks,  not  to  older,  used  trucks. 
The  agency’s  Proposed  Rule  included  no  evaluation  supporting  these  assertions  in  its  Proposed 
Rule,  and  accordingly  the  agency  has  no  reasonable  basis  to  reject  factual  conclusions  reached  in 
the  Phase  2  Standards  on  the  basis  of  these  unsupported  claims.130  Were  the  agency  to  prepare 
any  such  analysis,  EPA  would  need  to  issue  a  new  proposal  to  allow  the  public  a  full  opportunity 
to  review  and  respond  to  such  material,  as  well  as  respond  to  the  public’s  input.131 

i.  Record  evidence  demonstrates  that  glider  vehicle  sales  are  at  least  1 0,000 per 
year,  if  not  higher,  with  potential  for  further  growth. 

EPA’s  2016  Final  Rule  estimated  that  glider  vehicle  annual  sales  were  approximately  10,000  per 
year.  No  record  evidence  contradicted  this  finding.  More  recently,  EPA  included  a  Nov.  15, 
2017  redacted  memo  in  the  record  on  glider  vehicle  sales  showing  that  glider  vehicles  reached  a 
peak  of  “significantly  over  10,000”  sales  in  a  year.132  At  the  Dec.  4,  2017  public  hearing  that 
EPA  held  on  the  proposed  repeal,  industry  representatives  testified  to  their  personal  experience 
with  the  growing  glider  industry  and  provided  assessments  of  glider  vehicle  market  share  in  line 
with  the  data  showing  sales  significantly  over  10,000  per  year.133  Meanwhile,  additional 
evidence  suggests  that  EPA’s  2016  estimate  of  10,000  sales  per  year  may  have  been  an 
underestimate.134  At  minimum,  EPA  has  not  provided  any  evidence  to  justify  its  assumption  that 
glider  vehicle  sales  would  stop  growing  and  flatline  at  10,000  vehicles  per  year — a  key 
assumption  employed  as  part  of  developing  the  agency’s  2016  glider  pollution  estimates. 


129httns://www .kenworthsalesco.com/class-8-trucks-for-sale/  (accessed  December  23,  2017). 

130  See  Section  VII. 

131  See  Section  VII(d). 

132  Redacted  Letter  from  Charles  Moulis  to  William  Charmley,  Nov.  15,  2017,  EPA-HQ-OAR-2014-0827-2379, 
available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2379. 

133  See,  e.g..  Testimony  of  Michael  P.  McMahon,  McMahon  Truck  Centers,  Docket  ID  No.  EPA-HQ-OAR-2014- 
0827-4300  (Dec.  4, 2017),  available  at  httPs://www.regulations.gov/document?D=EPA-HO-OAR-2014-0827-430Q 
(“We  estimate  losing  approximately  25%  of  our  annual  New  Truck  retail  volume  to  Glider  Kits.”);  Testimony  of 
Robert  Nuss,  Nuss  Truck  &  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827-4307  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HQ-OAR-20 14-0827-4307  (“The  glider  kit  market  today  is  about 
5%  of  the  new  heavy  duty  track  market.”). 

134  Adding  additional  cites/appendix.  See,  e.g.,  Fitzgerald  Glider  Kits,  What  Is  A  Glider  Kit,  available  at 
https://www.fitzgeraldgliderkits.coin/what-is-a-glider-kit  (“THE  FUTURE  OF  GLIDER  KITS:  Looking  into  the 
future,  most  manufactures  are  making  newer  model  trucks  available  as  a  Glider.  The  most  recent  offering  is  from 
Peterbilt  with  the  introduction  of  the  Peterbilt  579  as  a  Glider  Kit.  We  are  also  constantly  working  to  offer  different 
engine  platforms  in  our  Glider  Kits.  Year  after  year  Fitzgerald  Glider  Kits  as  a  company  continues  to  grow  giving 
our  customers  more  options  in  glider  kits,  better  services,  and  an  ever  growing  warranty  network  across  the  U.S .”). 
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Furthermore,  testimony  at  the  Dec.  4  public  hearing  also  indicated  that  glider  sales  may  continue 
to  expand  further  if  pollution  standards  are  rolled  back,  both  due  to  production  level  from  glider 
vehicle  manufacturers,  and  from  truck  manufacturers  who  do  not  primarily  manufacturer  glider 
vehicles,  but  will  be  compelled  to  join  the  glider  market  in  order  to  maintain  competitiveness.135 

Additional  growth  in  glider  vehicle  sales  would  undermine— on  an  even  larger  scale— the 
common  sense  pollution  reductions  gained  through  heavy-duty  standards.  Yet  EPA  did  not 
consider  the  potential  for  further,  unlimited  expansion  of  glider  vehicle  sales  in  its  proposal.  The 
potential  for  an  even  greater  magnitude  of  growth  in  gliders,  with  the  potential  for  even  more 
substantial  emission  consequences  and  greater  jeopardy  to  heavy-duty  emissions  controls, 
presents  a  severe  threat  to  public  health.  Given  the  considerable  evidence  in  the  record 
suggesting  that  such  growth  is  possible  and  in  fact  likely,  EPA’s  failure  to  consider  or  evaluate 
this  grave  possibility  is  unlawful.136 

f  fK  q  K 

In  the  agency’s  2016  Phase  2  Standards,  EPA’s  monetary  evaluation  of  the  benefits  of  closing 
the  glider  loophole,  using  PM -related  benefit-per-ton  values,  found  that  removing  all  unrestricted 
glider  vehicle  emissions  would  yield  between  $6  to  $14  billion  in  annual  benefits  (2013$). 137 
Again,  this  analysis  is  conservative  because  it  does  not  include  the  benefits  of  reducing 
carcinogenic  diesel  particulates  or  ozone  formation  attributable  to  gliders’  high  NOx  emissions. 

As  EPA  noted  in  that  rulemaking,  the  agency  has  long  since  justified  the  reasonableness  of 
pollution  control  standards  for  heavy-duty  freight  trucks.138  The  benefits  of  reducing  pollution 
from  freight  trucks  far  outweigh  the  costs,  as  indicated  by  the  value  of  the  diesel  criteria 
pollution  standards  issued  by  EPA  in  2000  and  early  2001. 139  The  2000  and  2001  heavy  duty 
diesel  criteria  pollution  rules  have  a  benefit  to  cost  ratio  of  nearly  17  to  1 — providing  over  $70.4 
billion  in  monetized  benefits,  in  addition  to  considerable  un-monetized  public  value.140  The 
agency  identified  the  tangible  impacts  of  those  benefits  as  reductions  in  premature  deaths, 
chronic  bronchitis,  hospital  and  ER  visits,  and  asthma  attacks,  among  other  benefits.141  As  EPA 
concluded  in  the  Phase  2  Standards,  the  costs  of  the  glider  provisions  have  already  been  duly 


135  See,  e.g.  Testimony  of  John  C.  Doub,  TMI  Truck  and  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827- 
4285  (Dec.  4, 2017),  available  athttps://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4285  (“If 
[EPA  repeals  the  glider  provisions],  our  lost  sales  to  Glider  Kits  each  Month  could  grow  from  the  10%  it  is  today  to 
what  could  be  30+%.”) 

136  See  discussion  in  Section  VII. 

137  81  Fed.  Reg.  at  73943  (October  25,  2016). 

138  Proposed  HDP2  Rule,  80  Fed.  Reg.  40,137, 40,528-29  (July  13, 2015). 

139  EPA,  Final  Rule:  Emissions  Control,  Air  Pollution  From  2004  and  Later  Model  Year  Heavy-Duty  Highway 
Engines  and  Vehicles,  65  Fed.  Reg.  59,895  (Oct.  6,  2000);  EPA,  F  inal  Rule:  Control  of  Air  Pollution  From  New 
Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel  Sulfur  Control  Requirements, 
66  Fed.  Reg.  5,001  (Jan.  18,  2001). 

140  66  Fed.  Reg.  5,001,  5,107-08  (Jan.  18,  2001);  EPA,  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and 
Vehicle  Standards  and  Highway  Diesel  Fuel  Sullur  Control  Requirements  at  xvi  (Dec.  2000). 

141  EPA,  RIA  for  Heavy-Duty  Standards  at  Ch.  VII  (D)  (Dec.  2000). 
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justified,  in  both  the  criteria  pollution  rule  and  the  Phase  1  fuel  economy  and  greenhouse  gas 
(GHG)  rule.142 


EPA  carefully  considered  impacts  to  small  businesses  including  glider  manufacturers  as  part  of 
the  Phase  2  rulemaking,  and  the  final  Phase  2  Standards  include  provisions  arising  from  these 
efforts.  See  Section  XI(b).  While  glider  vehicle  manufacturers  and  purchasers  will  incur  the  cost 
associated  with  current  model  year  engines,  as  noted  above,  these  are  the  same  costs  EPA  has 
long-since  found  reasonable  for  all  other  manufacturers  and  purchasers  of  new  heavy  duty  diesel 

143 

engines. 


fffKq  m 


K 


EPA’s  Proposed  Rule  fails  to  address  the  requirement  imposed  by  Executive  Order  12,898 144  to 
analyze  the  environmental  justice  (“EJ”)  impacts  of  its  actions.  The  proposal  concedes:  “We 
have  not  evaluated  the  impacts  on  minority,  low-income  or  indigenous  populations  that  may 
occur  as  a  result  of  the  proposed  action  to  rescind  emissions  requirements  for  heavy-duty  glider 
vehicles  and  engines.”145 

This  omission  is  deeply  concerning  as  the  proposal  will  increase  diesel  freight  truck  pollution, 
which  harms  all  communities,  but  which  is  known  to  have  disproportionately  high  and  adverse 
human  health  and  environmental  impacts  on  the  low-income  communities  of  color  that  are  often 
located  near  roadways,  ports,  and  facilities  that  bring  high  flows  of  freight  truck  traffic  through 
these  communities.146  Moreover,  the  latest  EPA  emission  testing  suggests  that  the  glider  vehicle 
PM  emissions  are  at  their  most  disproportionate  under  transient  (non-highway)  conditions — the 
likely  conditions  when  driving  through  communities.147  The  exclusion  of  the  required 
environmental  justice  analysis  is  just  one  of  a  number  of  omissions  in  this  mlemaking  process 
that  demonstrate  the  agency  is  acting  arbitrarily  without  giving  proper  consideration  to  key 
issues.  See  Section  VII. 


a.  Environmental  justice  communities  face  barriers  to  public  participation 


142  HDP2  Rule,  81  Fed.  Reg.  at  73,518;  see  also  Proposed  HDP2  Rule,  80  Fed.  Reg.  at  40,528-29. 

143  See  80  FR  405294052940528. 

144  Federal  Actions  to  Address  Environmental  Justice  in  Minority  Populations  and  Low-Income  Populations,  59  Fed. 
Reg.  7,629  (Feb.  16,  1994). 

145  82  Fed.  Reg.  53,442,  53,448. 

146  See,  e.g.,  Douglas  Houston,  Margaret  Krudysz,  and  Arthur  Winer,  Diesel  Truck  Traffic  in  Low-Income  and 
Minority  Communities  Adjacent  to  Ports,  Transportation  Research  Record:  Journal  of  the  Transportation  Research 
Board,  No.  2067,  Transportation  Research  Board  of  the  National  Academies,  Washington,  D.C.,  2008,  pp.  38^16  at 
39,  https://escholarship.org/uc/item/0pk400m7  (“Minority  and  high-poverty  neighbor-hoods  in  Southern  California 
bear  more  than  twice  the  level  of  traffic  density  as  the  rest  of  the  region,  suggesting  that  these  communities  may  be 
disproportionately  exposed  to  concentrated  near-roadway  air  pollution.  Such  exposures  often  occur  in  the  context  of 
structural  inequalities,  including  racial  segregation,  a  lack  of  economic  opportunity,  disinvestment,  and  declining 
property  values.”) 

147  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  pg.  3,  Docket  No.  EPA-HQ-OAR-20 14-0827-241 7. 
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By  omitting  any  analysis  from  the  Proposed  Rule,  not  only  is  EPA  failing  to  properly  consider 
the  adverse  consequences  of  its  action,  but  it  also  is  impeding  the  public’s  ability  to  understand 
the  impacts  of  this  proposed  rule  and  their  ability  to  provide  informed  comment  during  the 
rulemaking  process.  The  Office  of  Management  and  Budget  has  explained  that  the  purpose  of  a 
regulatory  analysis  is  “to  anticipate  and  evaluate  the  likely  consequences  of  rules”  and  that  “[a] 
good  regulatory  analysis  is  designed  to  inform  the  public  and  other  parts  of  the  Government  (as 
well  as  the  agency  conducting  the  analysis)  of  the  effects  of  alternative  actions.”148 

As  explained  in  EPA  technical  guidance,  at  minimum,  a  sufficient  environmental  justice 
assessment  from  EPA  would  ask  and  address:  (1)  “Are  there  potential  EJ  concerns  associated 
with  environmental  stressors  affected  by  the  regulatory  action  for  population  groups  of  concern 
in  the  baseline?”  (2)  “Are  there  potential  EJ  concerns  associated  with  environmental  stressors 
affected  by  the  regulatory  action  for  population  groups  of  concern  for  the  regulatory  option(s) 
under  consideration?”  and  (3)  “For  the  regulatory  option(s)  under  consideration,  are  potential  EJ 
concerns  created  or  mitigated  compared  to  the  baseline?”149  The  Proposal  Rule  concedes  that 
EPA  has  not  evaluated  this  type  of  clearly  relevant  information. 

Environmental  justice  communities  already  face  additional  barriers  to  participating  in  agency 
rulemaking  processes — such  as  facing  language  and  cultural  differences,  lacking  notice  about 
their  role  as  stakeholders  in  agency  actions,  and  lacking  technical  knowledge  and  assistance  to 
participate  effectively — that  make  agency  analysis  and  notice  of  environmental  justice  impacts 
that  much  more  critical  to  alerting  these  overburdened  communities  to  the  impacts  of  federal 
actions  on  their  health  and  environment.150  By  not  providing  this  analysis,  EPA  has  shifted  the 
burden  of  collecting  and  analyzing  this  information  onto  these  communities  and  created  an 
additional  barrier  to  their  ability  to  participate  meaningfully  in  this  process.  Communities  cannot 
provide  informed  comment  when  basic  information  about  the  impacts  of  EPA’s  actions  is 
missing.  This  omission  hampers  the  fulfillment  of  the  goals  of  the  public  comment  period  as  well 
as  attainment  of  the  environmental  justice  goal  of  meaningful  involvement  of  all  people,  which 
EPA  has  explained  means:  “People  have  an  opportunity  to  participate  in  decisions  about 
activities  that  may  affect  their  environment  and/or  health,”  “[t]he  public’s  contribution  can 
influence  the  regulatory  agency’s  decision,”  “[cjommunity  concerns  will  be  considered  in  the 
decision  making  process,”  and  “[djecision  makers  will  seek  out  and  facilitate  the  involvement  of 
those  potentially  affected.”151 

These  barriers  to  participation  are  exacerbated  by  the  limited  window  that  the  agency  has 
provided  for  public  input  on  this  proposal.  See  Section  VIII. 

b.  The  Proposal  will  disproportionately  impact  environmental  justice  communities 
and  children. 


148  OMB,  Circular  A-4  (Sept.  17, 2003). 

149  EPA,  Technical  Guidance  for  Assessing  Environmental  Justice  in  Regulatory  Actions  (2016)  at  1112, 
https://www.epa.gov/sites/production/files/2016-06/documents/eitg  5  6  16  v5.1,pdf. 

150  See,  NEJAC,  Model  Guidelines  for  Public  Participation  (2013)  at  2-4, 

https://www.epa.gov/sites/production/files/20 1 5-02/documents/recommendations-model-guide-pp-20 1 3  .pdf. 

151  EPA,  Learn  About  Environmental  Justice,  https://www.epa.gov/enviromnentaliustice/learn-about-environmental- 
iustice. 
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Significant  evidence  suggests  that  the  Proposed  Rule  raises  serious  environmental  justice 
concerns  that  demand  attention  and  mitigation.  Communities  that  are  overburdened  by  freight 
truck  traffic,  most  often  environmental  justice  communities,  are  the  communities  who  will  be 
most  impacted  by  this  rule,  which  will  worsen  freight  truck  pollution  in  their  immediate 
environments.  Low-income  communities  of  color  are  more  likely  to  be  situated  near  roadways 
and  ports  with  high  flows  of  heavy-duty  diesel  freight  truck  traffic.152 

In  the  Phase  2  Standards,  EPA  noted  that  “homes  with  a  nonwhite  householder  were  22-34 
percent  more  likely  to  be  located  within  300  feet  of  these  large  transportation  facilities  than 
homes  with  white  householders,”  “[hjomes  with  a  Hispanic  householder  were  17-33  percent 
more  likely  to  be  located  within  300  feet  of  these  large  transportation  facilities  than  homes  with 
non-Hispanic  householders,”  and  additionally  “[households  near  large  transportation  facilities 
were,  on  average,  lower  in  income  and  educational  attainment.”153 

This  proposal  also  seriously  impacts  school  children,  with  disproportionate  adverse  impacts  to 
low-income  students  and  students  of  color.  Out  of  a  total  of  about  50  million  students  attending 
K-12  school,  10  million  students  attend  school  within  200  meters  of  a  primary  or  secondary 
roadway  and  nearly  1  million  students  attend  school  within  200  meters  of  a  primary  roadway.154 
EPA  has  found  that  “minority  students  were  overrepresented  at  schools  within  200  meters  of  the 
largest  roadways,  and  that  schools  within  200  meters  of  the  largest  roadways  also  had  higher 
than  expected  numbers  of  students  eligible  for  free  or  reduced-price  lunches.”155 

EPA  concluded  in  the  Phase  2  Standards  that  “there  is  substantial  evidence  that  people  who  live 
or  attend  school  near  major  roadways  are  more  likely  to  be  of  a  minority  race,  Hispanic  ethnicity, 
and/or  low  SES  [socioeconomic  status].  The  emission  reductions  from  these  final  rules  will 
likely  result  in  widespread  air  quality  improvements,  but  the  impact  on  pollution  levels  in  close 
proximity  to  roadways  will  be  most  direct.  Thus,  these  final  rules  will  likely  help  in  mitigating 
the  disparity  in  racial,  ethnic,  and  economically  based  exposures.”156  This  language  supports  the 
notion  that  the  proposal  to  repeal  the  requirements  for  glider  vehicles  will  contribute  to  the 
disparities  that  the  Phase  2  Standards  would  have  alleviated,  if  left  intact. 

Low-income  communities  and  communities  of  color  sited  near  roadways  and  ports  are  thus 
disproportionately  exposed  to  harmful  diesel  pollutants  for  which  this  proposal  will  undo 
protections.  People  who  live,  work,  or  attend  school  near  high- traffic  roadways  are  more 


152  EPA,  Draft  Environmental  Justice  Primer  for  Ports  (20 1 6)  at  7, 

https://nepis.epa.gov/Exe/ZvPDF.cgi?Dockev=P100QYGB.pdf;  EPA,  National  Air  Toxics  Program:  The  Second 
Integrated  Urban  Air  Toxics  Report  to  Congress  (2014)  at  2-8, 2-9  (“Over  twenty  million  U.S.  homes  are  near  large 
roads,  railroads  and  airports. . . .  Populations  in  close  proximity  to  major  roads  are  higher  in  minority  and  low- 
income  composition.”) 

153  HDP2  Rule,  81  Fed.  Reg.  at  73,847. 

154  EPA,  “Schools  Near  Roads  Analysis  for  the  Tier  3  NPRM  Docket,”  Docket  ID  No.  EPA-HQ-OAR-201 1-0135- 
0488;  see  also  Alexandra  S.  Appatova  et  al..  Proximal  exposure  of  public  schools  and  students  to  major  roadways:  a 
nationwide  US  survey,  J.  Envtl.  Plan.  &  Mgmt.,  51  (5),  2008,  p.631. 

155  HDP2  Rule,  81  Fed.  Reg.  at  73,847. 

156Id. 
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susceptible  to  adverse  health  effects  than  people  who  do  not  spend  significant  amounts  of  time 
around  major  roads.157  According  to  EPA’s  Urban  Air  Toxics  Report  to  Congress, 
“concentrations  of  benzene,  aldehydes,  PM  and  many  other  compounds  are  elevated  in  ambient 
air  within  approximately  300-600  meters  (about  1,000-2,000  feet)  of  major  roadways”  due  to 
motor  vehicle  emissions.158  The  health  impacts  from  air  pollution  in  port  communities  include 
“(1)  aggravation  of  respiratory  and  cardiovascular  disease;  (2)  decreased  lung  function;  (3) 
increased  frequency  and  severity  of  respiratory  symptoms  such  as  difficulty  breathing  and 
chronic  coughing;  (4)  increased  susceptibility  to  respiratory  infections;  (5)  effects  on  the  nervous 
system,  including  the  brain,  such  as  IQ  loss  and  impacts  on  learning,  memory  and  behavior;  (6) 
cancer;  and  (7)  premature  death.”159 

Exposure  to  pollution  from  heavy-duty  vehicles  has  been  linked  by  numerous  studies  to 
respiratory  conditions160,  heart  attacks161,  cancer162,  adverse  pregnancy  and  birth  outcomes163, 
premature  mortality164,  and  reduced  cognitive  function165.  One  study  found  “significant  evidence 
of  adverse  effects  related  to  exposure  to  PM2.5  and  ozone  at  concentrations  below  current 


157  Control  of  Air  Pollution  From  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel  Standards;  Proposed 
Rule,  78  Fed.  Reg.  29,816,  29,837  (May  21,  2013). 

158  EPA,  National  Air  Toxics  Program:  The  Second  Integrated  Urban  Air  Toxics  Report  to  Congress  (2014)  at  2-8, 
2-9. 

159  EPA,  Draft  Environmental  Justice  Primer  for  Ports  (2016)  at  6, 
https://nepis.epa.gov/Exe/Zy  PDF.  cgi?Dockey=P  10QOYGB.pdf. 

160  Gauderman,  W.J.,  Vora,  H.,  McConnell,  R.,  Berhane,  K.,  Gilliland,  F.,  Thomas,  D.,  Lurmann,  F.,  Avol,  E., 
Kunzli,  N.  &  M.  Jerrett,  et  al.  (2007).  Effect  of  exposure  to  traffic  on  lung  development  from  10  to  18  years  of  age: 
a  cohort  study.  Lancet,  369,  571-577;  McConnell,  R.,  Berhane,  K.,  Yao,  L.,  Jerrett,  M.,  Lurmann,  F.,  Gilliland,  F., 
Kunzli,  N.,  Gauderman,  J.,  Avol,  E.,  Thomas,  D.,  &  Peters,  J.  (2006).  Traffic,  susceptibility,  and  childhood  asthma. 
Environmental  Health  Perspectives,  766-772;  McConnell,  R.,  Islam,  T.,  Shankardass,  K.,  Jerrett,  M.,  Lurmann,  F., 
Gilliland,  F.,  Gauderman,  J.,  Avol,  E.,  Kunzli,  N.,  Yao,  L.,  Peters,  J.  &  Berhane,  K.  (2010).  Childhood  incident 
asthma  and  traffic-related  air  pollution  at  home  and  school.  Environmental  Health  Perspectives,  118,  1021-1026. 

161  Peters,  A.,  von  Klot,  S.,  Mittleman,  M.A.,  Meisinger,  C.,  Hormann,  A.,  Kuch,  B.  &  Wichmann,  H.E.  (2013). 
Triggering  of  acute  myocardial  infarction  by  different  means  of  transportation.  European  Journal  of  Preventive 
Cardiology,  20,  750-758. 

162  Vermeulen  R,  Silverman  DT,  Garshick  E,  Vlaanderen  J,  Portengen  L,  Steenland  K.  2014.  Exposure-response 
estimates  for  diesel  engine  exhaust  and  lung  cancer  mortality  based  on  data  from  three  occupational  cohorts. 

Environ  Health  Perspect  122:172-177;  http://dx.doi.org/10.1289/  ehp.1306880;  World  Health  Organization, 
International  Agency  for  Research  on  Cancer  (IARC).  (2012).  Diesel  engine  exhaust  carcinogenic.  Retrieved  from 
https://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213_E.pdf. 

163  Wu,  J.,  Ren,  C.,  Delfino,  R.J.,  Chung,  J.,  Wilhelm,  M.  &  Ritz,  B.  (2009).  Association  between  local  traffic- 
generated  air  pollution  and  preeclampsia  and  preterm  delivery  in  the  South  Coast  air  basin  of  California. 
Environmental  Health  Perspectives,  117,  1773-1779;  Green,  R.S.,  Malig,  B.,  Windham,  G.,  Fenster,  L.,  Ostro,  B.  & 
Swan,  S.  (2009).  Residential  exposure  to  traffic  and  spontaneous  abortion.  Environmental  Health  Perspectives,  117, 

1939-1944 

164  Fann,  N.,  Fulcher,  C.M.,  &  Baker,  K.  (2013).  The  recent  and  future  health  burden  of  air  pollution  apportioned 
across  U.S.  sectors.  Environmental  Science  &  Technology,  47(8),  3580-3589;  Chambliss,  S.E.,  Silva,  R.,  West,  J.J., 
Zeinali,  M.,  &  Minjares,  R.  (2014).  Estimating  source-attributable  health  impacts  of  ambient  fine  particulate  matter 
exposure:  global  premature  mortality  from  surface  transportation  in  2005.  Environmental  Research  Letters,  9, 1-10; 
Vermeulen  R,  Silverman  DT,  Garshick  E,  Vlaanderen  J,  Portengen  L,  Steenland  K.  2014.  Exposure-response 
estimates  for  diesel  engine  exhaust  and  lung  cancer  mortality  based  on  data  from  three  occupational  cohorts. 

Environ  Health  Perspect  122:172-177;  http://dx.doi.org/10T289/  ehp.1306880. 

165  Ranft,  U.,  Schikowski,  T.,  Sugiri,  D.,  Krutmann,  J.  and  U.  Kramer.  2009.  Long-term  exposure  to  traffic-related 
particulate  matter  impairs  cognitive  function  in  the  elderly.  Environ.  Res.  109:  1004-1011. 
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national  standards,”  an  effect  “most  pronounced  among  self-identified  racial  minorities  and 
people  with  low  income.”166  The  modern  pollution  controls  that  this  proposal  repeals  make  a  real 
difference  to  health  outcomes-with  one  study  finding  that  “emissions  from  2007-  and  2010- 
compliant  HHDDE  [Heavy  Heavy-Duty  Diesel  Vehicles]  have  been  reduced  dramatically  and 
that  exhaust  from  a  2007-compliant  engine  produced  no  tumors  or  precancerous  effects  in  rats 
exposed  over  their  lifetime.”167 

Not  only  are  low-income  populations  and  populations  of  color  more  exposed  to  these  toxic  air 
pollutants,  but  these  exposures  pose  greater  health  risks  to  them  as  well.  With  regard  to 
particulate  matter,  for  example,  low-income  populations  “have  been  generally  found  to  have  a 
higher  prevalence  of  pre-existing  diseases,  limited  access  to  medical  treatment,  and  increased 
nutritional  deficiencies,  which  can  increase  their  risk  of  particle  pollution-related  effects.”168  The 
impact  of  these  cumulative  risks  must  be  taken  into  account  to  fully  appreciate  the  impact  of  this 
proposal  on  environmental  justice  communities. 

Take  for  instance,  just  two  environmental  justice  communities  that  are  burdened  by  freight  truck 
pollution,  for  which  the  Proposed  Repeal  would  have  significant  adverse  health  impacts: 

South  Bronx,  New  York 

The  South  Bronx  experiences  significant  amounts  of  freight  truck  traffic  from  multiple 
expressways  cutting  through  the  area,  more  than  a  dozen  waste  transfer  stations,  a  sewage- 
treatment  plant,  and  as  the  site  of  the  Hunts  Point  Food  Market,  which  supplies  60%  of  New 
York  City’s  food.  According  to  a  study  conducted  by  the  City  of  New  York,  the  South  Bronx 
neighborhood  of  Hunts  Point  has  15,000  freight  trucks  entering  and  exiting  the  peninsula  on  a 
daily  basis.169  These  freight  trucks  often  utilize  routes  going  through  residential  areas  of  the 
community  to  connect  from  the  Food  Market  to  the  highway.170  A  study  by  New  York 
University  researchers  found  that  children  in  the  South  Bronx  were  twice  as  likely  to  attend 
school  near  a  major  highway  as  children  in  other  parts  of  the  city.171  This  community  comprises 
an  environmental  justice  community — 43%  of  Hunts  Point  and  Longwood  residents  live  below 
the  Federal  Poverty  Line,  and  76%  of  residents  are  Hispanic.172  This  community  also  suffers 
significant  health  disparities  as  a  result  of  the  environmental  burdens  including  freight  truck 


166  Di  et  al.,  2017,  Air  Pollution  and  Mortality  in  the  Medicare  Population . 

167  Constantini  et  al.  (ACES),  2016,  The  Advanced  Collaborative  Emissions  Study  (ACES)  of 2007-  and  2010- 
Emissions  Compliant  Heavy-Duty  Diesel  Engines:  Characterization  of  Emissions  and  Health  Effects . 

168  EPA,  EJ  2020  Action  Agenda  (2016)  at  5 1 ,  https://www.epa.gov/sites/production/files/2016- 
05/documents/052216  ei  2020  strategic  plan  final  O.pdf;  see  also  HDP2  Rule,  81  Fed.  Reg.  at  73,846  (“several 
studies  find  stronger  associations  between  air  pollution  and  health  in  locations  with  . . .  chronic  neighborhood  stress, 
suggesting  that  [low  socioeconomic]  populations  in  these  areas  may  be  more  susceptible  to  the  effects  of  air 
pollution”). 

169  City  of  New  York  Hunts  Point  Task  Force,  Hunts  Point  Vision  Plan  at  20, 

https://www.nycedc.com/sites/default/files/filemanager/Proiects/Hunts  Point  Vision  Plan/HP VisionPlan  Improve 

mentTraffic.PDF. 

170  Id. 

171  Manny  Fernandez,  A  Study  Links  Trucks  ’  Exhaust  to  Bronx  Schoolchildren  ’s  Asthma ,  N.  Y.  Times  (Oct.  29, 
2006),  http  ://w  ww  .nytime  s  .com/2006/ 1 0/29/nyregion/29asthma.html. 

172  NYC  Health,  Bronx  Community  District  2:  Hunts  Point  and  Longwood  (2015), 
https  ://www  1 ,11  yc .  go  v/assets/doh/do  wn  1  oads/pdf/data/20 1 5chp-bx2  .pdf. 
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pollution — the  rate  of  hospitalization  for  asthma  for  adults  and  children  in  this  area  is  more  than 
twice  the  New  York  City-wide  rate.173 

West  Oakland,  California 

The  Port  of  Oakland  on  the  San  Francisco  Bay  serves  as  a  major  container  ship  facility,  and 
brings  in  heavy  amounts  of  freight  truck  traffic  to  the  surrounding  communities.  A  study  of 
West  Oakland,  which  lies  adjacent  to  the  Port  of  Oakland,  found  that  7,200  freight  trucks  travel 
down  West  Oakland  streets  daily  from  7:00am  to  6:00pm.174  A  study  of  air  quality  in  the  area 
found  that  the  West  Oakland  community  experiences  rates  of  diesel  PM  ambient  concentrations 
three  times  those  of  the  Bay  Area  generally.  175  According  to  U.S.  Census  data  for  the  zip  code 
comprising  West  Oakland,  73%  of  residents  are  of  color176  and  30%  of  residents  live  below  the 
Federal  Poverty  Line.177 

fs  Kq  mo  I 

k  n  p 

EPA  asserts  that  the  proposal,  if  finalized,  will  “not  affect  the  level  of  public  health  and 
environmental  protection  already  being  provided”  by  other  Clean  Air  Act  mechanisms,  including 
National  Ambient  Air  Quality  Standards  (NAAQSs),  or  local  and  state  air  quality  programs.178 
This  argument  is  not  supported  by  any  reasoning  or  analysis  in  the  record,  and  is  clearly 
incorrect. 

The  Clean  Air  Act  lays  out  a  carefully  structured  mechanism  for  addressing  harmful  air 
pollution.  EPA  has  a  duty  to  address  harmful  emissions  from  heavy  duty  freight  trucks. 
Meanwhile,  state  officials  are  responsible  for  ensuring  achievement  of  the  NAAQS  air  quality 
standards. 

EPA’s  proposed  action  is  antithetical  to  the  goals  of  attaining  and  maintaining  the  national 
ambient  air  quality  standards  because  it  would  allow  unlimited,  uncontrolled  numbers  of  heavy 
duty  vehicles  emitting  NOx  and  PM  at  rates  as  much  as  40  to  450  times  higher  than  modem 
engines.  In  the  2016  phase  2  rule  for  heavy-duty  vehicles,  EPA  analyzed  the  effects  of  closing 
the  gliders  loophole  and  estimated  that  these  provisions  are  associated  with  annual  reductions  of 
6,800  tons  of  PM  and  415,000  tons  of  NOx.179  New  analysis  of  the  pollution  impacts  from  glider 


173  Id.  at  12. 

174  Bay  Area  Air  Quality  Management  District,  West  Oakland  Truck  Survey  (2009)  at  ES-2, 
http://www.baaamd.gov/Amedia/files/planning-and-research/care-program/final-west-oakland-truck-survev-report- 

dec-2009.pdf. 

115  Id.  at  2. 

176  U.S.  Census  Bureau,  Selected  Social  Characteristics  in  the  United  States,  2012-2016  American  Community 
Survey  5-Year  Estimates  data  for  ZCTA5  94607. 

177  U.S.  Census  Bureau,  Selected  Economic  Characteristics,  2012-2016  American  Community  Survey  5-Year 
Estimates  data  for  ZCTA5  94607. 

178  82  Fed.  Reg.  at  53,448. 

179  HDP2  Response  to  Comments  at  1880. 
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vehicles,180  as  well  as  indications  that  glider  sales  may  be  even  higher  than  EPA  assumed,181 
indicate  that  these  enormous  quantities  may  be  significant  underestimates. 

These  additional  emissions  will  upset  states’  ability  to  meet  and  maintain  NAAQS  compliance 
and  jeopardize  healthy  air  quality.  As  various  States  and  Air  Quality  Districts  stated  at  the  public 
hearing,  States  factored  in  the  reduction  of  glider  vehicle  emissions  into  their  NOx  and  PM 
budgets;  the  Proposed  Rule,  if  enacted,  would  harm  efforts  to  attain  or  maintain  the  ozone  and 
PM  NAAQS.182  For  example,  one  California  official  testified  that  if  gliders  were  to  make  up 
only  7%  of  California’s  trucking  fleet,  meeting  the  State’s  SIP  obligation’s  would  be 
“impossible.”183  Another  organization  estimated  that,  by  2040,  “excess  NOx  emissions  from 
[gliders]  .  .  .  could  rival  the  entire  2018  NOx  budget  for  fossil  fuel  power  plants  in  22  states 
covered  by  the  Cross-State  Air  Pollution  Rule  Update.”184 


Table  XX  provides  a  comparison  between  the  emissions  reduced  by  the  Phase  2  glider  provisions 
and  EPA’s  Tier  3  motor  vehicles  emissions  standards,  as  well  as  an  approximation  of  the  cost  of 
compliance  per  ton  to  reduce  NOx  emissions  from  glider  vehicles  with  the  cost  per  ton  to  reduce 
these  emissions  under  EPA’s  Tier  3  standards. 


q  XXK 
P 


Jm  2d  m 


q  3  s  b 


kl 

b  fppfl  kp 
o  ba  r  qfl  kp 
xq  mV 


PM2.5 

b  fppfl  k  p 
0  ba  r  qfl  kp 
\q  m\ 


bpqf  qba 

1  pqp 

x4nt>o  ql  k 


ci  bbqt  fab  di  fabo 

190,231  TONS 

IN  2025* 

5,064  TONS 

IN  2025 1 

$1,62 1/TON 

s  be  f  i  b  b  fppfl  kp  1  s  b 

1  kqo  1  i  i  bs  bi  p 

318,615  TONS 

8,546  TONS 

NOx  +  NMHC 
(1999S)2 

| 

IN  20401 

IN  20401 

180  See  Section  I. 

181  See  Section  L  i. 

182  Testimony  of  Miles  Keogh  on  behalf  of  the  National  Association  of  Clean  Air  Agencies,  Docket  ID  No.  EPA- 
HQ-OAR-20 14-0827-4293  (Dec.  4,  2017)  available  at 

http://www.4cleanair.org/sites/default/files/Documents/NACAA  Testimony-EPA  Gliders  NPRM-Q10417.pdf;  see 

also  Testimony  of  Paul  Farrell  on  behalf  of  Connecticut  Department  of  Environmental  Protection,  Docket  ID  No. 
EPA-HQ-OAR-20 14-0827-4287  (Dec.  4,  2017)  (“allowing  this  repeal  will  frustrate  Connecticut's  ability  to  meet 
federal  air  quality  standards”)  available  at  http s : // w w w . re g til alions . go  v/doc iimeni? D=EP  A- H  Q-0  A  R- 2014-0827- 
4287:  and  Testimony  of  Wayne  Nastri  on  behalf  of  the  South  Coast  Air  Quality  Management  District,  Docket  ID 
No.  EPA-HQ-OAR-20 14-0827-4305  (Dec.  4, 2017),  available  at  https ://www. re gulations .go v/documenf ?D=EP A- 
HQ-OAR-2Q14-Q827-43Q5  (“repealing  the  Phase  2  rule  for  gliders  will  significantly  hamper  our  ability  to  clean  up 
the  air  and  attain  national  ambient  air  quality  standards”). 

183  Testimony  of  Steve  Cliff  on  behalf  of  the  California  Air  Resources  Board,  Docket  ID  No.  EPA-HQ-OAR-20 14- 
0827-4282  (Dec.  4,  2017)  available  at  https://ww2.arb. ca.gov/testimony-opposing-epas-proposed-repeal- emission- 
requirements-  glider- vehicle  s-glider-engines-and. 

184  Testimony  of  Matt  Solomon  on  behalf  of  the  Northeast  States  for  Coordinated  Air  Use  Management,  Docket  ID 
No.  EPA-HQ-OAR-20 14-0827-43 19  (Dec.  4,  2017)  available  at  http ://www. nescaum.org/items-of-interest. 

39 


EPA-1 9-01 26-A-002052 


ED  001620  00003080-00039 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


bm  qfbo  3  1  ql  o  s  be  f  i  b 

b  fppfl  k  ka  cr  bi 
pq  ka  oap 


264,369  TONS 
IN  20 183 

328,509  TONS 
IN  20303 


130  TONS 
IN20183 

7,892  TONS 
IN  20303 


$5,349/TON 
NOx  IN  2018 
(20 1 1  $)4 
$4,435/TON 
NOx  IN  2030 
(201 1$)4 


q  i  b  kl  qbpW 

1  EPA  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Response  to  Comments  for  Joint  Rulemaking,  Aug  2016, 
Appendix  A,  p.  1962 

2  Long-term  discounted  lifetime  cost  effectiveness  per  ton  for  Heavy-HDV  engine  control 
technology  for  MY2007+.  See  66  Fed.  Reg.  5102  January  18,  2001  Table  V.E-1  and  EPA  RIA: 
Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel  Sulfur  Control 
Requirements,  December  2000,  p.  VI- 17. 

3  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  EPA-420-R- 14-005,  March  2014,  p.  ES-7 

4  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  March  2014,  p.  8-4 


The  agency’s  suggestion  that  the  proposal  will  not  jeopardize  children’s  health  because  the 
NAAQS  still  apply,185  fails  to  consider  that  unrestricted  glider  vehicle  emissions  will  seriously 
undermine  the  ability  of  States  to  attain  and  maintain  the  NAAQS;  moreover,  EPA  has  no  basis 
for  such  a  conclusion  because  it  not  analyzed  or  evaluated  this  impact.  It  also  fails  to  reflect  that 
there  are  no  NAAQS  for  the  toxic  air  pollutants  that  comprise  diesel  exhaust,  or  for  diesel 
exhaust  itself — and  thus  the  NAAQS  are  inherently  incapable  of  protecting  against  the  full  slate 
of  health  risks  posed  by  diesel  emissions.186 

In  any  case,  Title  2  stands  as  evidence  that  Congress  did  not  regard  the  NAAQS  as  an  excuse  not 
to  curb  dangerous  vehicular  emissions,  but  saw  control  of  motor  vehicle  pollution  as  a  critical 
element  of  an  overall  program  to  address  harmful  air  pollution.187 

State  air  quality  officials  will  face  additional  pollution  from  EPA’s  Proposed  Rule  that  will  make 
it  more  challenging  for  states  to  meet  health-based  ozone  and  PM  standards,  and  more  costly. 
EPA  has  failed  to  consider  many  important  issues  associated  with  NAAQS  compliance,  much 
less  address  them  in  a  meaningful  way,  rendering  the  proposal  both  substantively  and 
procedurally  unlawful.188 


185  Proposed  Rule,  82  Fed.  Reg.  at  53,448. 

186  See  supra  Section  III. 

187  See,  e.g. ,  S.  Rep.  No.  192  at  3  (“The  committee  believes  that  this  legislation  is  essential  if  we  are  to  successfully 
combat  the  air  pollution  problems  present  at  this  time  and  those  which  inevitably  occur  unless  early  corrective  action 
is  taken.  Automotive  exhausts  are  not  the  only  source  of  air  pollution,  but  they  are  a  major  problem  and  they  are 
increasing  rapidly.”). 

188  See  Sections  V  and  VII. 
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s  K  bm  i  o  d  s  K 

EPA’s  proposal  rests  entirely  on  the  deeply  mistaken  legal  argument  that  glider  vehicles  are  not 
“new  motor  vehicles”  under  the  Act,  and  that  therefore  EPA  lacks  authority  to  address  their 
disproportionate,  enormous  levels  of  air  pollution  emissions.  In  fact,  EPA  has  clear  independent 
legal  authority  to  regulate  glider  vehicles,  both  under  section  202(a)(1)  of  the  CAA,  which  tasks 
EPA  with  setting  emission  standards  for  new  motor  vehicles,  and  under  section  202(a)(3)(D)  of 
the  Act,  which  authorizes  EPA  to  regulate  rebuilt  heavy-duty  engines.  EPA  relied  on  both  of 
these  authorities  in  promulgating  the  glider  vehicle  provisions  of  the  Phase  2  Standards.  In 
proposing  to  repeal  the  glider  vehicle  provisions,  EPA  has  put  forth  an  untenable  interpretation 
of  its  authority  under  section  202(a)(1)  and  has  wholly  failed  to  address  its  authorities  under 
section  202(a)(3)(D).  The  Proposed  Rule’s  assessment  of  its  statutory  authorities  abandons 
reasoned  statutory  construction  and  ignores  the  health-protective  purpose  of  the  CAA. 

a.  EPA  Clearly  Has  Authority  to  Regulate  Glider  Vehicles  as  New  Motor  Vehicles. 

The  Proposed  Rule,  despite  obviously  significant  public  health  and  environmental  impacts,  is 
grounded  not  on  an  analysis  of  glider  vehicle  emissions,  but  instead  is  based  solely  on  a  new 
legal  interpretation  of  the  statute  concluding  that  glider  vehicles  are  not  “new  motor  vehicles”  for 
purposes  of  Section  202(a)(1)  of  the  CAA  and  that  therefore  EPA  is  without  authority  to  control 
pollutant  emissions  from  the  vehicles  or  their  engines.  The  argument  to  reinterpret  the  Act  to  say 
that  glider  vehicles  are  not  new  motor  vehicles  is  devoid  of  legal  merit.  The  interpretation  is  at 
odds  with  the  clear  statutory  language;  it  is  based  on  a  palpable  end-mn  around  the  standard 
tenets  of  statutory  construction;  it  is  impermissibly  and  diametrically  at  odds  with  statutory  goals 
and  purposes;  and  it  leads  to  adverse  and  absurd  results. 

K  Glider  Vehicles  are  “New  Motor  Vehicles”  under  the  Unambiguous  Terms 
of  the  Statute 

The  only  reasonable  interpretation  of  Section  202(a)(1)  of  the  CAA  is  that  glider  vehicles  are 
“new”  motor  vehicles.  EPA  therefore  unquestionably  has  both  the  authority  and  the 
responsibility  to  regulate  them.  Section  202(a)(1)  mandates  that  EPA: 

by  regulation  prescribe  (and  from  time  to  time  revise)  in  aceor  dance  with  the 
provisions  of  this  section,  standards  applicable  to  the  emission  of  any  air  pollutant 
from  any  class  or  classes  of  new  motor  vehicles  or  new  motor  ve  hide  engines, 
which  in  his  judgment  cause,  or  contribute  to,  air  pollution  wh  ich  may  reasonably 
be  anticipated  to  endanger  public  health  or  welfare.189 

Section  216(3)  of  the  Act  defines  “new  motor  vehicle”  as  “a  motor  vehicle  the  equitable  or  legal 
title  to  which  has  never  been  transferred  to  an  ultimate  purchaser.”190  A  glider  vehicle  clearly 
meets  this  definition,  as  EPA  concluded  in  the  Phase  2  Standards:  it  is  a  motor  vehicle;  the 
purchaser  takes  initial  title;  glider  vehicles  are  explicitly  advertised  as  “brand  new”  trucks, 


18942U.S.C.  §  7521. (a)(1). 
190  42  U.S.C.  §  7550.(3). 
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together  with  complementary  features  like  warranties.191  In  the  Proposed  Rule,  the  agency  offers 
no  substantiation  to  rebut  any  of  the  agency’s  prior  factual  findings  and  accordingly  fails  to 
justify  its  new  interpretation.192 

Section  216(3)  also  defines  “new  motor  vehicle  engine”  as  “an  engine  in  a  new  motor  vehicle 
a  motor  vehicle  engine  the  equitable  or  legal  title  to  which  has  never  been  transferred  to  the 
ultimate  purchaser.”193  The  definition  is  clear  that  a  new  motor  vehicle  may  include  a  used 
engine.194  Section  216(3)  also  makes  clear  that  the  definitions  of  “new  motor  vehicle”  and  “new 
motor  vehicle  engine”  cover  all  imported  vehicles  and  engines  without  distinguishing  between 
new  and  used  vehicles,  and  accordingly  clearly  includes  used  vehicles.  On  its  face  the  definition 
of  new  motor  vehicle  is  consequently  not  limited  to  vehicles  that  have  only  new  components  and 
no  used  components. 

This  straightforward  application  of  the  definitions  of  new  motor  vehicle  and  new  motor  vehicle 
engine  to  glider  vehicles  and  glider  vehicle  engines  is  the  only  correct  interpretation.  Nothing  in 
Section  216(3)’s  criterion  regarding  passage  of  title  to  the  ultimate  consumer  makes  any 
reference  to  whether  the  components  of  the  vehicle  are  new  or  used.  The  criterion  is  simply 
passage  of  title,  with  no  other  limitation  on  the  history  of  the  components  prior  to  passage  of 
title.  Where  no  ultimate  consumer  has  ever  had  title  to  the  vehicle — as  is  the  case  for  glider 
vehicles — the  vehicle  is  a  “new  motor  vehicle”  under  the  clear  terms  of  the  Clean  Air  Act.  In  its 
Proposed  Rule,  EPA  itself  admits  that  the  plain  language  of  the  statute  supports  regulation  of 
gliders  as  new  vehicles.195 

This  interpretation  accords  with  commercial  reality.  Glider  vehicles  are  marketed  as  “brand  new 
trucks.”  Comparable  warranties  and  prices  are  offered  for  glider  vehicles.  They  are  titled  as  new 
vehicles,  and  come  with  new  vehicle  ID  numbers.  They  are  advertised  under  the  name  of  the  kit 
builder  —  and  so  bear  the  new  truck  name.  See  section  1(h)  above. 

Moreover,  this  interpretation  of  section  202(a)(l)’s  application  to  glider  vehicles  clearly 
promotes  the  purposes  of  the  Clean  Air  Act  and  its  Title  2  provisions.  The  Clean  Air  Act’s 
purpose  is  the  “reduction  or  elimination”  of  pollutants  at  the  source.196  Under  Title  2,  Congress 
authorized  EPA  to  establish  a  national  motor  vehicle  control  program  to  protect  the  public  from 
the  serious  and  widespread  problems  of  motor  vehicle  air  pollution.  Congress  recognized  motor 
vehicles  as  major  contributors  to  the  Nation’s  air  pollution  problems,197  and  provided  broad, 
flexible,  and  comprehensive  authorities  to  EPA  to  develop  a  national  program  to  address  air 


191  HDP2  Rule,  81  Fed.  Reg.  at  73,514  and  n.83;  see  also  Section  1(h). 

192  Cf.  FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  515  (2009)  (When  an  agency’s  “new  policy  rests  upon 
factual  findings  that  contradict  those  which  underlay  its  prior  policy,”  the  agency  must  “provide  a  more  detailed 
justification  than  what  would  suffice  for  a  new  policy  created  on  a  blank  slate.”). 

193  42  U.S.C.  §  7550(3)  (emphasis  added). 

194  EPA’s  current  arguments  to  the  contrary,  articulated  in  the  2017  Proposed  Rule,  are  without  merit  as  discussed 
below  in  Section  V.b. 

195  82  Fed.  Reg.  at  53,445  (“Focusing  solely  on  . . .  the  statutory  definition  ...  a  glider  vehicle  would  appear  to 
quality  as  ‘new.’”). 

196  42  U.S.C.  §  7401(a)(3). 

197  42  U.S.C.  §  7401(a)(2). 
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pollution  from  vehicles.  Section  202(a)(1)  mandates  that  the  EPA  Administrator  “shall” 
promulgate  standards  applicable  to  the  emission  of  “any  air  pollutant”  from  new  motor  vehicles 
and  engines,  which  “cause,  or  contribute  to ”  air  pollution  which  “ may  reasonably  be  anticipated 
to  endanger  public  health  or  welfare.”198  The  text  of  the  definition  of  new  motor  vehicle  reflects 
the  broad  scope  of  vehicles  subject  to  EPA  standard  setting,  and  the  standard  setting  provisions 
of  section  202  reflect  the  flexibility  provided  to  EPA  to  develop  appropriate  solutions  to  this 
diverse  and  multi-faceted  source  of  air  pollution.  EPA’s  2016  Phase  2  Standards  recognizes  the 
very  serious  air  pollution  problem  specifically  attributable  to  glider  vehicles  and  applies  the 
definition  of  new  motor  vehicle  in  direct  accord  with  the  text  of  the  definition,  mandating  EPA  to 
address  this  dangerous  pollution  source.  In  contrast,  the  Proposed  Rule  fails  to  acknowledge  or 
consider  the  purposes  of  the  Clean  Air  Act,  or  to  discuss  how  the  Proposed  Rule  would  further 
those  purposes. 

In  the  2016  Phase  2  Standards,  EPA  properly  interpreted  the  statutory  language  to  mean  exactly 
what  it  says,  finding  that  glider  vehicles  are  new  motor  vehicles  subject  to  standards  under 
section  202(a)(1)  of  the  Act.199  The  statutory  interpretation  contained  in  the  Phase  2  Standards 
reflects  the  only  reasonable  interpretation,  and  is  consistent  with  Congress’  clear  intention  and 
furthers  the  purposes  of  the  Act.  Therefore,  EPA  has  a  duty  to  establish  pollution  control  limits 
for  glider  vehicles  under  section  202(a)(1)  of  the  Act. 

b.  The  Proposed  Rule’s  new  interpretation  of  section  202(a)(1)  is  unreasonable 
and  impermissible. 

Even  if  the  statutory  text  did  not  completely  resolve  the  issue,  EPA’s  proposed  interpretation  is 
unreasonable  and  impermissible.  The  interpretation  flies  in  the  face  of  clear  statutory  text, 
structure,  and  purpose;  attempts  to  manufacture  ambiguity  where  there  is  none;  and  is  unlawful. 

EPA’s  new  interpretation  of  the  statutory  text — that  glider  kits  do  not  qualify  as  “new  motor 
vehicles” —  is  fundamentally  at  odds  with  the  clear  text  of  pertinent  provisions  and  with  the 
purpose  of  the  statute  as  well  as  the  Clean  Air  Act’s  purposes  and  structure.  While  disregarding 
the  statute’s  purpose  and  structure,  EPA  relies  on  unfounded  and  illogical  statutory  interpretation 
arguments,  attempting  to  justify  the  Proposed  Rule  with  two  theories:  (1)  Congress,  in  defining 
“new  motor  vehicle”  for  purposes  of  Title  2  did  not  have  “a  specific  intent  to  include  within  the 
statutory  definition  such  a  thing  as  a  glider  vehicle”;200  and  (2)  in  adopting  a  definition  of  “new 
motor  vehicle”  for  purposes  of  the  Clean  Air  Act,  Congress  drew  on  the  approach  it  had  taken 
with  the  Automobile  Information  Disclosure  Act  of  1958  (“AIDA”),  suggesting  Congress 
intended,  for  purposes  of  Title  2,  that  “new  motor  vehicle”  would  mean  only  a  “showroom  new” 


198  42  U.S.C.  §  7521(a)(1);  see  also  Coal,  for  Responsible  Regulation,  Inc.  v.  Envtl.  Prot.  Agency,  684  F.3d  102,  126 
(D.C.  Cir.  2012)  (“If  EPA  makes  a  finding  of  endangerment,  the  Clean  Air  Act  requires  the  [ajgency  to  regulate 
emissions  of  the  deleterious  pollutant  from  new  motor  vehicles.”  (quoting  Mass.  v.  Envtl.  Prot.  Agency,  549  U.S. 
497,  533  (2007)). 

199  See,  e.g..  Council  for  Urological  Interests  v.  Burwell,  790  F.3d  212, 219  (D.C.  Cir.  2015)  (2015)  (“We  begin,  as 
always,  with  the  plain  language  of  the  statute  in  question.”);  NRDC  v.  Browner,  57  F.3d  1 121122, 1 127  (D.C.  Cir. 
1995)  (“Where  the  terms  of  a  statute  are  unambiguous,  further  judicial  inquiry  into  the  intent  of  the  drafters  is 
generally  unnecessary.”). 

200  Proposed  Rule,  82  Fed.  Reg.  at  53,445. 
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vehicle.201  These  notions  are  unsubstantiated  and  fail  to  rationalize  EPA’s  interpretation  of 
Section  202(a)(1)  to  exclude  glider  vehicles. 

K  EPA’s  new  interpretation  is  at  odds  with  the  statutory  definition  of  “new 
motor  vehicle” 

The  Proposed  Rule  concludes  that  the  phrase  “new  motor  vehicle”  as  applied  under  section 
202(a)(1)  does  not  include  glider  vehicles  because  it  contains  an  engine  and  power  train  that  are 
previously  owned,  and  that  a  glider  engine  is  not  a  “new  motor  vehicle  engine”  because  it  is 
installed  in  a  glider  kit  to  form  the  glider  vehicle,  which  is  not  a  “new  motor  vehicle.”202  But  this 
interpretation  is  not  reasonable.  This  logic  merely  reiterates  the  agency’s  a  priori  belief  that  a 
glider  vehicle  cannot  be  new,  and  suffers  from  the  very  circular  thinking  it  accuses  the  prior 
administration  of  adopting  in  promulgating  the  Phase  2  Standards’  glider  provisions. 

The  definition  of  “new  motor  vehicle  engine”  is  clear  under  the  terms  of  Section  216(3):  a  new 
motor  vehicle  engine  can  be  an  engine  whose  title  has  already  been  transferred  to  the  ultimate 
purchaser.203  The  proposal  indeed  concedes  this  very  point  —  as  it  must — affirming  that  “[pjrior 
to  the  time  a  completed  glider  vehicle  is  sold,  it  can  be  said  that  the  vehicle’s  ‘equitable  or  legal 
title’  has  yet  to  be  ‘transferred  to  an  ultimate  purchaser.’”204 

The  agency  nonetheless  asserts  that  since  a  glider  vehicle  cannot  be  a  “new  motor  vehicle”,  a 
used  engine  installed  in  it  cannot  make  a  used  engine  a  new  one,  dismissing  the  contrary  position 
as  “circular  thinking”.205 

EPA’s  position  is  unreasonable  for  the  additional  reason  that,  if  the  Proposed  Rule’s 
interpretation  that  a  vehicle  with  a  previously  used  engine  cannot  be  a  new  motor  vehicle  were 
correct,  it  would  render  part  of  the  statutory  definition  of  “new  motor  vehicle  engine” 
superfluous — contrary  to  canons  of  statutory  construction.206  The  Proposed  Rule’s  interpretation 
is  premised  in  part  on  the  claim  that  a  vehicle  with  a  previously  used  engine  cannot  be  a  new 
motor  vehicle.207  The  statute  defines  a  “new  motor  vehicle  engine”  as  “an  engine  in  a  new  motor 
vehicle  or  a  motor  vehicle  engine  the  equitable  or  legal  title  to  which  has  never  been  transferred 
to  the  ultimate  purchaser.”208  But  EPA  proposes  to  interpret  the  statute  to  mean  that  a  vehicle 
with  a  used  engine  cannot  be  a  “new  motor  vehicle.”  If  that  were  so,  then  the  first  prong  in  the 


201  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

202  Id. 

203  See  42  U.S.C.  §  7550(3)  and  HDP2  Rule,  81  Fed.  Reg.  at  73,514,  73,518. 

204  Proposed  Rule,  82  Fed.  Reg.  at  53,444. 

205  Mat  53,446. 

206  See,  e.g.,  TRW  Inc.  v.  Andrews,  534  U.S.  19,  31  (2001)  (refusing  to  adopt  interpretation  of  a  statute  that 
would  render  some  statutory  text  “insignificant,  if  not  wholly  superfluous”);”  (quotation  marks  omitted));  see  also 
Board  of  Trustees  of  Leland  Stanford  Junior  Univ.  v.  Roche  Molecular  Systems ,  Inc.,  563  U.S.  776,  787  (2011); 
Duncan  v.  Walker,  533  U.S.  167,  174  (2001);  Bailey  v.  United  States,  516  U.S.  137, 146  (1995)  (“We  assume  that 
Congress  used  two  terms  because  it  intended  each  term  to  have  a  particular,  nonsuperfluous  meaning.”). 

207  See  82  Fed.  Reg.  at  53,446  (“Based  on  that  structure  and  history,  it  seems  likely  that  Congress  understood  a  ‘new 
motor  vehicle,’  as  defined  in  CAA  §  216(3),  to  be  a  vehicle  comprised  entirely  of  new  parts  and  certainly  not  a 
vehicle  with  a  used  engine.”). 

208  42  U.S.C.  §  7550(3). 
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disjunctive  definition  of  “new  motor  vehicle  engine”  would  be  superfluous.  If  every  “new  motor 
vehicle”  must  have  a  “never-titled-new”  engine,  then  every  engine  qualifying  as  new  under  the 
first  prong  of  section  216(3)  would  likewise  qualify  as  new  under  the  second  prong,  rendering 
the  first  prong  superfluous.  This  reading  is  unreasonable  and  impermissible.  The  phrase  “an 
engine  in  a  new  motor  vehicle,”  and  its  juxtaposition  with  the  phrase,  “equitable  and  legal  title 
[to  engine]  has  not  passed,”  make  clear  that  Congress  understood  some  new  motor  vehicles  that 
would  have  engines  that  would  not  independently  meet  the  “equitable  or  legal  title  never  passed” 
definition.  And  these  textual  features  indicate  that  EPA  now  badly  misunderstands  the  statute 
when  it  proposes  to  describe  a  “never-titled-new  engine”  as  a  sine  qua  non  of  a  new  motor 
vehicle. 

To  dismiss  the  first  prong  of  the  definition  of  new  motor  vehicle  engine,  “an  engine  in  a  new 
motor  vehicle,”  EPA  relies,  ipse  dixit,  on  its  own  assertion  that  glider  vehicles  are  not  new.209  In 
other  words,  EPA  has  decided  that  a  glider  vehicle  engine  cannot  be  a  “new  motor  vehicle 
engine”  because  it  is  not  in  a  new  motor  vehicle,  and  that  the  motor  vehicle  it  is  in  is  not  a  new 
motor  vehicle  only  because  the  motor  vehicle  has  a  used  engine  in  it.  It  is  the  proposal’s  analysis 
which  is  circular. 


KEPA’s  Proposed  New  Interpretation  is  Impermissibly  at  Odds  with  the 
Statutory  Purpose  and  Structure 


This  proposal  not  only  fails  to  take  into  consideration  the  statutory  text  and  commercial  reality,  it 
also  fails  to  reflect  -  and  severely  undermines  -  Congress’s  core  purpose  in  Clean  Air  Act 
Section  202  to  reduce  emissions  of  air  pollution  that  endanger  public  health  and  welfare.210 
First,  EPA’s  construction  exempts  extremely  high-emitting  vehicles  whose  emissions  would 
seriously  harm  public  health.  See  Section  1 .  Second,  by  providing  a  competitive  advantage  for 
high-emitting  vehicles,  EPA’s  construction  would  seriously  undermine  the  efficacy  of  pollution 
standards  for  other  new  freight  trucks.  See  Section  XI.  The  fact  that  EPA  has  not  examined  the 
harms  its  interpretation  would  cause  to  public  health,  and  to  the  overall  integrity  of  an  entire  vital 
statutory  pollution  control  regime,  means  that  EPA  has  acted  arbitrarily  and  capriciously  under 
42  U.S.C.  7607(d)(9)(A)  and  State  Farm  and  progeny;  but  the  fact  that  EPA  has  not  explained, 
and  cannot  rationally  explain,  how  its  circular  interpretation  makes  sense  given  the  serious 


209  Need  cite  to  Proposed  Rule 

210  See  UC  Health  v.  NLRB,  803  F.3d  669,  675  (D.C.  Cir.  2015)  (holding  that  an  agency  construction  must  be 
“reasonable  and  consistent  with  the  statute’s  purpose”);  Coal  Employment  Project  v.  Dole,  889  F.2d  1 127,  1131 
(D.C.  Cir.  1989)  (stating  that  to  be  reasonable,  an  interpretation  must  be  “consistent  with  the  statutory  purpose”); 
Abbott  Laboratories  v.  Young,  920  F.2d  984,  988  (D.C.  Cir.  1990)  (“The  ‘reasonableness’  of  an  agency’s 
construction  depends  on  the  construction’s  ‘fit’  with  the  statutory  language  as  well  as  its  conformity  to  statutory 
purposes.”);  Cont’l  Air  Lines,  Inc.  v.  DOT,  843  F.2d  1444, 1449  (D.C.  Cir.  1988)  (explaining  that  Chevron  step  two 
is  determined  “by  reference  both  to  the  agency’s  textual  analysis  (broadly  defined,  including  where  appropriate 
resort  to  legislative  history)  and  to  the  compatibility  of  that  interpretation  with  the  Congressional  purposes  informing 
the  measure”);  Bozwich  v.  Mathews,  558  F.2d  475, 480  (8th  Cir.  1977)  (rejecting  as  unreasonable  an  agency’s 
reading  of  statute  because  it  “conflicts  with  the  clear  legislative  purpose”);  see  also  United  States  v.  Gordon,  875 
F.3d  26, 35-36  (1st  Cir.  2017)  (rejecting  interpretation  that  “conflicts  with  the  clear  congressional  purpose 
animating  th[e]  statute”). 
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damage  it  would  cause  to  core  statutory  objectives  and  mechanics  renders  the  interpretation 
impermissible  as  an  exercise  in  statutory  construction  as  well.211 

The  Proposed  Rule  maintains  that  the  interpretation  is  “permissible”  since  “[a]t  a  minimum, 
ambiguity  exists”  in  the  statute.212  As  explained  above,  there  is  no  ambiguity  with  respect  to  the 
relevant  question  and  the  statute  plainly  contemplates  that  new  motor  vehicles  can  include  used 
components,  including  non-new  engines.  But  even  assuming  that  this  statutory  language  in 
isolation  does  not  compel  EPA’s  reading  in  the  2016  Phase  2  Standards,  the  Proposed  Rule  fails 
to  justify  that  the  reinterpretation  is  “permissible”  in  terms  of  the  statute’s  structure  or  purposes. 

Title  2  of  the  Act  creates  a  mandate  to  control  dangerous  vehicular  emissions,  with  special 
emphasis  on  controlling  emissions  from  heavy  duty  diesel  engines.  It  provides  a  dual  “engine” 
definition  which  makes  clear  that  a  new  motor  vehicle  can  include  an  old  engine.  It  provides 
authority  over  rebuilt  heavy  duty  diesel  engines.213  It  provides  that  only  new  motor  vehicles  and 
engines  certified  to  EPA  standards  can  be  introduced  into  commerce,  and  provides  severe 
penalties  for  tampering  with  air  pollution  controls.  Into  this  comprehensive  design,  intending  a 
seamless  protective  program,  EPA  now  proposes  to  open  up  a  major  loophole. 

A  reasonable  interpretation  must  be  consistent  with  the  statutory  purposes  of  the  provision  and 
the  statute  being  interpreted.214  Yet  EPA  makes  no  attempt  to  even  consider  much  less  justify  its 
proposed  interpretation  in  terms  of  furthering  the  purposes  of  the  Act  and  Title  2.  Most 
glaringly,  EPA  fails  to  consider  or  explain  how  a  congressional  purpose  of  protecting  the  public 
health  and  welfare  is  promoted  by  exempting  these  ultra-high-polluting  vehicles  from  live-saving 
pollution  safeguards.215 

“[Reasonable  statutory  interpretation  must  account  for  both  the  specific  context  in  which 
language  is  used  and  the  broader  context  of  the  statute  as  a  whole.”216  “Thus,  an  agency 
interpretation  that  is  inconsistent  with  the  design  and  stmcture  of  the  statute  as  a  whole  does  not 
merit  deference.”217  The  fact  that  Congress  in  Section  202  targeted  pollution  that  endangers 


211  “Whether  a  statute  is  unreasonably  interpreted  is  close  analytically  to  the  issue  whether  an  agency’s  actions  under 
a  statute  are  unreasonable.”  Gen.  Instrument  Corp.  v.  Fed.  Commc  ’ns,  213  F.3d  724,  732  (D.C.  Cir.  2000);  see  also 
Am.  Fed’n  of  Gov’t  Employees  v.  Nicholson,  475  F.3d  341,  345^16  (D.C.  Cir.  2007)  (explaining  that  the  Court’s 
inquiry  under  the  second  step  of  Chevron  “overlaps  with  [the  Court’s]  inquiry  under  the  arbitrary  and  capricious 
standard”). 

212  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

213  See  infra  Section  V(c). 

214  See,  e.g.  Council  for  Urological  Interests,  790  F.3d  212,  222  (D.C.  Cir.  2015)  (stating  that  an  interpretation  is 
permissible  under  Chevron  step  2  if  “it  is  a  reasonable  explanation  of  how  an  interpretation  serves  the  statute’s 
objectives”);  Northpoint  Tech  Ltd.  v.  FCC,  412  F.3d  145, 151  (D.C.  Cir.  2005). 

215  Northpoint  Tech.,  Ltd.  v.  FCC,  412  F.3d  145,  151  (“A  ‘reasonable’  explanation  of  how  an  agency's  interpretation 
serves  the  statute’s  objectives  is  the  stuff  of  which  a  ‘permissible’  construction  is  made;  an  explanation  that  is 
‘arbitrary,  capricious,  or  manifestly  contrary  to  the  statute,’  however,  is  not.”  (citing  Chevron,  467  U.S.  at  844,  863); 
see  also  Humane  Society  of  U.S.  v.  Zinke,  868865  F.3d  585,  595  (D.C.  Cir.  2017)  (“Accordingly,  this  court  must 
determine  whether  the  [agency]  ‘has  advanced  a  reasonable  explanation  for  its  conclusion  that  the  regulations 
serve  . . .  [the  Act'sAct’s]  objectives,’  Chevron,  467  U.S.  at  863,  and  whether  that  ‘interpretation  ...  is  at  least 
reasonable  in  light  of  any  ambiguities  in  the  statute”)..”’). 

216  Utility  Air  Regulatory  Grp.  v.  EPA,  134  S.  Ct.  2427,  2442  (2014). 

217  Id. 
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public  health  and  welfare;  employed  a  broad  definition  of  “new  motor  vehicles,”  and  also 
provided  for  regulation  of  emissions  from  rebuilt  engines,  shows  that  Congress  did  not  intend 
EPA  to  create  such  a  health-damaging,  market-skewing  regulatory  loophole.218  EPA’s  proposed 
interpretation  is  flatly  inconsistent  with  the  statutes  “design  and  structure”  and  is  unreasonable. 

KsPA’s  proposed  interpretation  of  section  202(a)(1)  would  have  drastic, 
adverse  consequences  for  the  whole  mobile  source  program,  a 
consequence  that  EPA  has  not  examined 

Further,  EPA’s  proposal  ignores  the  broader  adverse  consequences  of  its  proposed 
reinterpretation.  If  a  “new  motor  vehicle”  is  limited  to  vehicles  that  consist  entirely  of  new  parts, 
as  EPA  determines,  then  simply  installing  one  or  more  used  parts  on  an  otherwise  new  motor 
vehicle  would  allow  manufacturers  to  avoid  all  Title  2  requirements.219  In  addition  to  ending 
limits  on  pollution  from  glider  vehicles  under  the  Clean  Air  Act,  the  proposal  could  undermine 
the  remainder  of  Title  2  motor  vehicle  controls  as  well. 

EPA  has  not  even  considered  or  evaluated  this  dramatically  harmful  result.  This  result  further 
demonstrates  the  impermissibility  of  the  proposed  reinterpretation:  EPA’s  interpretation  is 
manifestly  inconsistent  with  the  statutory  text,  structure,  and  purpose;  arbitrarily  ignores  negative 
implications  for  EPA’s  heavy  duty  program  as  a  whole;  and  invites  absurd  results. 

KThe  Proposal’s  Account  of  Congress’s  Intent  is  a  Speculative  Invention 
and  Ignores  the  Structure  and  Purposes  of  the  CAA. 

EPA  relies  on  the  claim  that  there  was  limited  use  of  glider  kits  at  the  time  Congress  enacted 
Section  202(a)(1),  and  that  therefore  Congress  could  not  have  had  them  in  mind  when  it  adopted 
the  definition  of  new  motor  vehicle.  This  is  not  discussed  anywhere  in  the  legislative  history;  the 
suggestion  provides  no  basis  to  reject  the  straightforward  evidence  of  Congressional  intent 
provided  by  the  actual  statutory  text  and  structure. 

Disregarding  its  own  concession  that  the  statutory  text  encompasses  glider  kits,  and  ignoring  its 
own  acknowledgement  that  contextual  statutory  interpretation  looks  to  “the  purpose  and  context 
of  the  statute”  as  well  as  the  “object  and  policy”  of  the  law,220  EPA  asks  only  whether,  at  the 
time  of  enactment.  Congress  specifically  had  glider  kits  and  vehicles  in  mind  when  it  adopted  the 
definition  of  new  motor  vehicle.221 


218  See  United  States  v.  Northeastern  Pharmaceutical  &  Chemical  Co.,  Inc.,  810  F.  2d  726,  743  (8th  Cir.  1986) 
(rejecting  interpretation  that  “would  open  an  enormous,  and  clearly  unintended,  loophole  in  the  statutory  scheme”). 

219  Among  others,  the  Engine  Manufacturers  Association  noted  this  drastic  consequence  of  the  proposal  in  its 
December  4,  2017  public  hearing  testimony  opposing  the  proposal.  See  Testimony  of  Engine  Manufacturers 
Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  a t  http s :// w w w . re gulat  ions . g o  v/document?D=EP  A- H Q- 
QAR-2014-0827-4299. 

220  Proposed  Rule,  82  Fed.  Reg.  at  53,445. 

221  See  82  Fed.  Reg.  at  53,445  (asking  “whether  or  not  Congress,  in  defining  ‘new  motor  vehicle’  for  purposes  of 
Title  2,  had  a  specific  intent  to  include  within  the  statutory  definition  such  a  thing  as  a  glider  vehicle”  and  stating 
that  it  is  “likely  that  Congress  did  not  have  in  mind  that  the  definition  would  be  construed  as  applying  to  a 
vehicle  comprised  of  new  body  parts  and  a  previously  owned  powe  rtrain”);  id.  at  53,446  (“[I]t  is  implausible  that 
Congress  would  have  had  in  mind  that  a  ‘new  motor  vehicle’  migh  also  include  a  vehicle  comprised  of  new  body 
parts  and  a  previously  owned  powertrain”). 
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This  is  not  a  proper  approach  to  statutory  interpretation.  The  question  for  purposes  of 
interpreting  a  statute  is  not  whether,  at  the  time  of  enactment.  Congress  was  consciously  thinking 
about  one  fact-specific,  future  application  of  a  statutory  definition  designed  to  address  potentially 
hundreds  or  more  fact-  specific  applications  over  many  decades  of  implementation.  Rather  than 
engaging  in  such  speculative  adventures,  the  task  is  to  interpret  the  language  of  the  statute,  in 
light  of  its  context  and  the  statute’s  purposes,  structure  and  history. 


The  appropriate  question  is  whether  Congress  expressed  a  clear  intention  on  the  broader  issue  of 
whether  a  new  motor  vehicle  could  include  used  components.  The  statute  indicates  clearly  - 
explicitly  —  that  Congress  specifically  intended  that  new  motor  vehicles  could  include  used 
components. 222  As  discussed  above,  the  criterion  of  first  transfer  of  title  draws  no  distinction 
with  respect  to  the  kinds  of  components  in  the  vehicle,  the  definition  expressly  states  that  used 
engines  can  be  in  a  new  motor  vehicle,  and  used  imported  vehicles  are  not  distinguished  from 
new. 

EPA’s  effort  to  defeat  the  application  of  a  statute  whose  plain  language  readily  covers  a  given  set 
of  circumstances,  based  upon  EPA’s  thoroughly  speculative  claim  that  Congress  did  not 
specifically  contemplate  application  to  those  circumstances,  is  patently  unfaithful  to  the  Clean 
Air  Act’s  intended  mission  to  protect  the  public  health  and  welfare  from  existing  and  yet-to- 
manifest  air  pollution  hazards.  The  Clean  Air  Act  was  drafted  in  broad  terms  to  allow  EPA  to 
deal  with  new  hazards  emerging  from  changing  economic  activities,  ecological  conditions,  and 
scientific  information.223  EPA’s  approach  here  ignores  all  that,  gratuitously  creating  loopholes  in 
the  Act’s  comprehensive  scheme.  As  the  Supreme  Court  put  it  in  a  discussion  of  the  same  Clean 
Air  Act  section  in  Massachusetts : 

While  the  Congresses  that  drafted  §  202(a)(1)  might  not  have  ap  preciated  the 
possibility  that  burning  fossil  fuels  could  lead  to  global  warming,  they  did 
understand  that  without  regulatory  flexibility,  changing  circumstances  and 
scientific  developments  would  soon  render  the  Clean  Air  Act  obs  olete.  The  broad 
language  of  §  202(a)(1)  reflects  an  intentional  effort  to  confe  r  the  flexibility 
necessary  to  forestall  such  obsolescence.  See  Pennsylvania  Dept,  of  Corrections  v. 

Yeskey,  524  U.S.  206,  212  (1998)  (“[T]he  fact  that  a  statute  can  be  ap  plied  in 
situations  not  expressly  anticipated  by  Congress  does  not  demon  strate  ambiguity. 

It  demonstrates  breadth”  (internal  quotation  marks  omitted)).  B  ecause  greenhouse 
gases  fit  well  within  the  Clean  Air  Act's  capacious  definition  of  “air  pollutant,”  we 


222  Indeed,  the  way  the  definition  was  written  actually  indicates  specific  Congressional  intent  that  a  new  motor 
vehicle,  as  defined  by  the  statute,  with  a  used  engine,  would  fall  under  the  regulatory  authority.  See  Section  V(a)  and 
(b). 

223  The  1979  Clean  Air  Act’s  central  purpose  was  to  “establish  that  the  air  is  a  public  resource”  and  to  provide  an 
“intensive  and  comprehensive  attack  on  air  pollution”.  S.  Rept.  91-1196  at  4;  see  also  42  U.S.C.  §  1017401(b)(1)- 
(4);  Union  Elec.  Co.  v.  EPA,  427  U.S.  246,  256  (1976)  (Act  was  “a  drastic  remedy  to  what  was  perceived  as  a 
serious  and  otherwise  uncheckable  problem  of  air  pollution.”);  Whitman  v.  American  Trucking  Assns.,  Inc.,  531 
U.S.  457,  465-66  (2001). 
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hold  that  EPA  has  the  statutory  authority  to  regulate  the  emiss  ion  of  such  gases 
from  new  motor  vehicles. 

549  U.S.  497,  532  (2007). 224  The  definition  of  new  motor  vehicle  reflects  similar  flexibility  and 
breadth.225  The  claim  that  Congress  needs  to  have  specifically  contemplated  regulation  of  glider 
vehicles  is  untenable:  many  cases,  besides  Massachusetts ,  have  confirmed  that  the  CAA  is 
crafted  in  broad  terms  to  capture  changing  technologies  and  new  pollution  problems.  EPA 
notably  fails  to  explain  why  a  Congress  so  manifestly  and  consistently  concerned  about  dangers 
to  health  and  welfare  would  have  wanted  to  leave  these  the  significant  pollution  from  these 
vehicles  unaddressed.226 

Furthermore,  EPA  reaches  its  conclusion  without  any  reference  to  or  reliance  on  legislative 
history,  other  than  statutory  provisions  or  the  Clean  Air  Act’s  statutory  purposes — which  each 
call  for  a  different  meaning.227  Excluding  glider  vehicles  would  produce  the  very  harms  that 
Congress  legislated  against  in  Section  202.  Congress  could  have,  but  did  not,  impose  the  sort  of 
limitations  EPA  seeks  to  impose  on  it.  And  putting  the  broad  language  concerning  new  vehicles 
together  with  the  provisions  on  rebuilding  authority,  it  is  manifest  that  Congress  did  not  intend  to 


224  See  Cablevision  Systems  Corp .  v.  F.C.C. ,  649  F.3d  695,  707  (D.C.  Cir.  2011)  (“When  Congress  delegates  broad 
authority  to  an  agency  to  achieve  a  particular  objective,  agency  action  pursuant  to  that  delegated  authority  may 
extend  beyond  the  specific  manifestations  of  the  problem  that  prompted  Congress  to  legislate  in  the  first 

place.  See  Consumer  Flees.  Ass'n  v.  FCC,  347  F.3d  291,  297-99  (D.C.  Cir.  2003)  (rejecting  a  Chevron  step  one 
challenge  contending  that  the  Commission's  statutory  authority  was  limited  to  only  the  immediate  concern  Congress 
empowered  the  Commission  to  address  and  indicating  that  the  use  of  “broad  language”  to  solve  a 
relatively  specific  problem  “militates  strongly  in  favor  of  giving  [the  statute]  broad  application”). 

225  If  the  agency  is  suggesting  that  it  lacks  authority  over  glider  vehicles  unless  Congress  specifically  states  that 
glider  vehicles  are  to  be  regulated,  that  approach  is  palpably  wrong.  Chevron  itself  rejects  the  notion  that  Congress 
must  evince  a  specific  intent  in  order  for  it  to  delegate  authority,  since  the  Court  in  that  case  found  that  Congress  had 
expressed  no  intent  as  to  whether  the  ‘bubble  concept’  at  issue,  and  ultimately  sustained  by  the  Court,  was 
authorized  by  the  Act.  See  467  U.S.  at  845  (“Once  it  determined,  after  its  own  examination  of  the  legislation,  that 
Congress  did  not  actually  have  an  intent  regarding  the  applicability  of  the  bubble  concept  to  the  permit  program,  the 
question  before  it  was  not  whether  in  its  view  the  concept  is  ‘inappropriate’  in  the  general  context  of  a  program 
designed  to  improve  air  quality,  but  whether  the  Administrator's  view  that  it  is  appropriate  in  the  context  of  this 
particular  program  is  a  reasonable  one.”). 

226  See  Northpoint  Tech,  Ltd  v.  FCC ,  412  F.3d  145,  151  (D.C.  Cir.  2005)  (“A  ‘reasonable’  explanation  of  how 

an  agency’s  interpretation  serves  the  statute’s  objectives  is  the  stuff  of  which  a  ‘permissible’  construction  is  made.”) 
(citing  Chevron ,  467  U.S.  at  863).  “[A]n  explanation  that  is  ‘arbitrary,  capricious,  or  manifestly  contrary  to  the 
statute,’  however,  is  not.”  Id.  (quoting  Chevron,  467  U.S.  at  844);  see  also  Humane  Society  of  United  States  v. 

Zinke ,  865  F.3d  585,  595  (D.C.  Cir.  2017)  (“Accordingly,  this  court  must  determine  whether  the  Service  ‘has 
advanced  a  reasonable  explanation  for  its  conclusion  that  the  regulations  serve  . . .  [the  Act’s]  objectives,’  Chevron , 
467  U.S.  at  863,  and  whether  that  ‘interpretation  ...  is  at  least  reasonable  in  light  of  any  ambiguities  in  the 
statute.”). 

227  See  UC  Health  v.  NLRB,  803  F.3d  669,  675  (D.C.  Cir.  2015)  (an  agency  construction  must  be  “reasonable  and 
consistent  with  the  statute’s  purpose”);  Coal  Employment  Project  v.  Dole ,  889  F.2d  1 127, 1131  (D.C.  Cir.  1989)  (to 
be  reasonable,  an  interpretation  must  be  “consistent  with  the  statutory  purpose”);  Abbott  Laboratories  v.  Young ,  920 
F.2d  984,  988  (D.C.  Cir.  1990)  (“The  ‘reasonableness’  of  an  agency's  construction  depends  on  the  construction's 
‘fit’  with  the  statutory  language  as  well  as  its  conformity  to  statutory  purposes.”).  Notably,  in  the  preamble  to  the 
proposed  rule,  in  describing  the  “Statutory  and  Regulatory  Context,”  82  Fed.  Reg.  at  53,443,  EPA  leaves  out 
language  that  indicates  the  protective  purpose  of  the  provision:  to  control  “air  pollution  which  may  reasonably  be 
anticipated  to  endanger  public  health  or  welfare.”  42  U.S.C.  §  7521(a)(1). 
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create  the  kind  of  perverse  regulatory  gap  in  the  statute’s  protections.  EPA  must  abandon  its 
proposed  efforts  to  read  its  own  responsibilities  to  the  public  out  of  the  statute. 

Though  speculating  about  whether  the  1970  Congress  specifically  contemplated  modem  glider 
vehicles  is  not  the  proper  way  to  interpret  a  statute,  these  speculations  are  very  likely  wrong.  The 
contemporaneous  understanding  at  the  time  of  passage  of  the  Clean  Air  Act,  even  if  relevant, 
was  that  glider  vehicles  were  considered  new  vehicles.  The  Internal  Revenue  Service  treated  a 
glider  vehicle  as  a  new  vehicle  for  federal  excise  tax  purposes,  which  position  was  upheld  on 
judicial  review.  See  Boise  National  Leasing,  Inc.  v.  United  States ,  389  F.2d  634,  636-37  (9th 
Cir.  1968).228  If  anything,  this  indicates  that,  contrary  to  EPA’s  supposition  in  the  proposal, 
Congress  considered  glider  vehicles  to  be  new  motor  vehicles  when  it  enacted  the  CAA’s 
definitions. 


KEPA’s  Reliance  on  AIDA  is  Unavailing 

Compounding  this  misunderstanding,  EPA  next  argues  that  similarity  in  the  definitions  used  in 
the  CAA  and  the  Automobile  Information  Disclosure  Act  of  1958  (AIDA)229  shows  that 
“Congress  intended  . . .  that  a  ‘new  motor  vehicle’  would  be  understood  to  mean  something 
equivalent  to  a  ‘new  automobile’ — i.e.,  a  true  ‘showroom  new’  vehicle.”230  EPA’s  argument 
relies  on  flawed  logic,231  and  its  analysis  is  superficial  and  incomplete.  It  runs  directly  counter  to 
the  established  canons  of  statutory  construction  to  ignore  the  clear  language  of  the  relevant 
statute  while  consulting  the  language  in  an  entirely  separate  and  unrelated  statute.  Even  if  AIDA 
is  relevant  here,  the  proposal  ignores  the  other  textual  provisions  of  AIDA  and  how  they  interact, 
and  does  not  consider  the  critical  differences  between  the  CAA  and  AIDA  in  text  and 
Congressional  purpose.  A  detailed  analysis  demonstrates  that  in  Title  II  of  the  CAA,  Congress 
did  not  adopt  AIDA’s  narrow  and  limited  approach,  and  instead  adopted  a  broader  more 
expansive  legislative  solution. 

Conceding  that  the  legislative  history  lacks  any  evidence  to  support  its  new  theory,  EPA  asserts 
that  Congress  drew  from  AIDA’s  definition  of  “new  automobile”  in  defining  “new  motor 
vehicle”  for  Title  2  of  the  CAA.  AIDA  defines  “new  automobile”  as  “an  automobile  the 
equitable  or  legal  title  to  which  has  never  been  transferred  by  a  manufacturer,  distributor,  or 
dealer  to  an  ultimate  purchaser.”232  Citing  this  definition,  EPA  asserts  that  Congress  intended 


228  See  Boise  National  Leasing,  Inc.  v.  United  States,  389  F.2d  634,  636-37  (9th  Cir.  1968).  The  Internal  Revenue 
Service  imposed  an  excise  tax  on  manufacturers  of  new  trucks  made  from  glider  kits.  This  tax  applied  when  a 
“taxpayer  purchased  ...  in  packaged  or  "glider  kit"  form,  all  the  necessary  new  elements,  including  frame,  cab,  brake 
system,  etc. . . .  and  then  had  the  structuring  and  assembling  processes  done  by  a  third  party.”  The  glider  kit  process 
resulted  in  a  “new  track  entity  having  been  produced,  and  not  a  repairing  or  reconditioning  of  the  old  track,”  and  the 
manufacturer  of  the  new  truck  entity  was  subject  to  the  excise  tax. 

229  1  5  U.S.C.  §  1231  etseq. 

230Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

231  “‘The  tendency  to  assume  that  a  word  that  appears  in  two  or  more  legal  rules,  and  so  in  connection  with  more 
than  one  purpose,  has  and  should  have  precisely  the  same  scope  in  all  of  them,  runs  through  legal  discussions.  It  has 
all  the  tenacity  of  original  sin  and  must  be  constantly  guarded  against.’”  General  Dynamics  Land  Systems  v.  Cline, 
540  U.S.  581, 595  n.  8  (2004)  (quoting  Cook,  “Substance”  and  “Procedure”  in  the  Conflict  of  Laws,  42  Yale  L.  J. 
333,  337  (1933)). 

232  1  5  U.S.C.  §  1231. 


50 


EPA-1 9-01 26-A-002063 


ED  001620  00003080-00050 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


“new  motor  vehicle”  under  Title  2  of  the  CAA  to  mean  “a  true  ‘showroom  new’  vehicle.”233 
First,  EPA’s  reference  to  “showroom  new”  presumably  refers  to  the  showroom  of  a  new  car 
dealer.  AIDA’s  legislative  history  indicates  that  this  is  the  focus  of  AIDA.234  The  problem 
Congress  addressed  in  AIDA  was  fraud  and  deception  occurring  in  the  showroom  of  new  car 
dealers,  and  it  crafted  a  narrow  solution  to  address  it.235  The  result  was  a  requirement  for  a 
window  label  for  new  cars  shown  by  new  car  dealers  in  their  showrooms.  However,  this  focus 
on  dealers  and  their  showrooms  was  driven  not  by  AIDA’s  definition  of  “new  automobile,”  but 
by  other  provisions  of  that  law.  That  focus  derives  from  a  separate  section,  the  requirement  that 
manufacturers  affix  the  window  label  to  a  new  car  prior  to  delivery  of  the  vehicle  to  a  dealer.236 

In  effect,  Congress  defined  new  automobile  somewhat  broadly  in  AIDA,  but  then  narrowed  the 
labeling  requirement  by  limiting  it  to  only  those  new  automobiles  delivered  to  new  car  dealers. 
For  example,  a  new  car  sold  directly  by  a  manufacturer  would  not  be  subject  to  the  labeling 
requirement.237  While  that  kind  of  distribution  would  not  typically  occur,  this  example  makes 
clear  that  the  definition  of  new  automobile  is  not  what  ties  AIDA  to  “showroom  new”  cars;  a 
different  section  of  the  law  achieves  this  result.  The  text  of  AIDA  does  not  support  EPA’s 
reasoning  and  conclusion,  which  relies  on  the  AIDA  definition  by  itself. 

In  the  CAA  Congress  did  not  take  the  narrow  approach  used  in  AIDA  and  did  not  focus  on  the 
subset  of  vehicles  presented  for  show  in  new  car  dealer’s  showrooms: 

(1)  The  CAA’s  Title  2  provisions  address  a  much  broader  societal  problem  -  air 
pollution,  reaching  broadly  across  the  country  -  while  AIDA  addresses  a  specific 
consumer  information  problem  involving  only  new  car  dealers.238 

(2)  Unlike  AIDA,  the  CAA’s  definition  of  new  motor  vehicle  covers  many  kinds  of 
vehiclesin  addition  to  passenger  cars.  The  CAA  covers  all  kinds  of  cars  and  trucks,  from 
the  smallest  passenger  car  to  the  largest  commercial  tractor-trailer.  It  covers  many  more 
kinds  of  manufacturers  and  their  distribution  networks  -  the  ways  in  which  new  cars  or 
trucks  are  sold  to  their  buyers.  The  vehicles  and  their  manufacturing  and  distribution 


233  82  Fed.  Reg.  53,446. 

234  See  Baltimore  Luggage  Company  v.  FTC,  296  F.2d  608  (4th  Cir.  1961),)  (decided  several  years  before  adoption 
of  the  CAA). 

235  See  Baltimore  Luggage  Co,  296  F.2d  at  612  (“[T]he  legislative  history  of  this  Act,  2  U.S.C.  Congressional  and 
Administrative  News,  85th  Congress  1958,  p.  2902,  in  speaking  of  the  purpose  of  the  bill  and  the  need  for  the 
legislation,  sets  out  (pp.  2903,  2904, 2905):  ‘The  primary  purpose  of  the  bill  is  to  disclose  the  manufacturer’s 
suggested  retail  price  of  the  new  automobile  (passenger  car  or  station  wagon)  so  that  the  buyer  will  know  what  it  is. 
This  information  is  not  available  now.’”). 

236  “Every  manufacturer  of  new  automobiles  distributed  in  commerce  shall,  prior  to  the  delivery  of  any  new 
automobile  to  any  dealer,  or  at  or  prior  to  the  introduction  date  of  new  models  delivered  to  a  dealer  prior  to  such 
introduction  date,  securely  affix  to  the  windshield,  or  side  window  of  such  automobile  a  label  on  which  such 
manufacturer  shall  endorse  clearly,  distinctly  and  legibly  true  and  correct  entries  disclosing  the  following 
information  concerning  such  automobile”  (emphasis  supplied)  15  U.S.C.  §  1232.  The  enforcement  for  this  labeling 
requirement  is  addressed  in  15  U.S.C.  §  1233. 

237  1  5  U.S.C.  §  1232. 

238  Need  cite  -  leg  hist?  Act  has  no  purpose/intro  section 
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networks  are  more  varied  than  the  limited  world  of  manufacturer  deliveries  of  passenger 
cars  to  new  car  dealers. 

(3)  Unlike  AIDA,  the  definition  of  new  motor  vehicle  under  Title  2  is  not  limited  to  an 
automobile  the  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser.  As 
explained  above,  the  definition  of  new  motor  vehicle  under  Title  2  is  broader  in  scope, 
and  it  is  clear  that  a  new  motor  vehicle  may  include  an  engine  whose  title  has  already 
passed  to  an  ultimate  purchaser,  that  is,  a  new  motor  vehicle  may  include  a  used 
engine.239  In  addition,  it  includes  all  imported  vehicles,  new  and  used.240  Thus,  on  its 
face  the  definition  of  new  motor  vehicle  is  not  limited  to  the  kind  of  “showroom  new” 
vehicles  shown  by  new  passenger  car  dealers. 

(4)  It  is  AIDA’s  manufacturer  requirement  that  focuses  AIDA  on  new  car  dealers’ 
showrooms,  not  AIDA’s  definition  of  new  automobile.  The  parallel  manufacturer 
provision  in  the  CAA,  section  203(a),  requires  that  a  manufacturer  obtain  an  EPA 
certificate  of  conformity  before  selling,  offering  for  sale,  introducing  into  commerce  or 
delivering  a  new  motor  vehicle  for  introduction  into  commerce.241  Nothing  narrows  this 
prohibition  or  somehow  limits  Title  2  to  vehicles  delivered  to  a  dealer  for  presentation  in 
“showroom  new”  condition  in  their  showroom.  The  CAA  prohibition  is  much  broader  in 
scope  than  the  labeling  requirement  in  AIDA,  properly  reflecting  the  broader  scope  of  the 
industries  involved  and  the  air  pollution  problem  Congress  was  trying  to  solve. 

Thus,  even  assuming  without  evidence  that  Congress  was  informed  by  AIDA,  it  is  clear  that 
Congress  rejected  the  narrow  AIDA  approach  and  instead  chose  a  broader  and  more  expansive 
approach  for  the  CAA.  EPA’s  grasping  at  AIDA  in  the  proposal  is  disconnected  from  the 
purpose  and  structure  of  the  CAA  itself. 

In  any  case,  there  is  no  justification  for  EPA’s  proposal.  It  not  only  does  not  further  the  statutory 
purposes  of  the  CAA,  it  negates  them.  This  proposal  is  antithetical  to  the  core  statutory  objective 
of  protecting  public  health  and  the  environment  from  exposure  to  harmful  emissions  from  motor 
vehicles,  including  from  heavy  duty  vehicles  and  engines.242 

The  purpose  of  Title  II  is  to  broadly  empower  EPA  to  address  harmful  motor  vehicle  air 
pollution,  calling  for  EPA  to  control  it  at  its  source.  The  broad  scope  of  the  kinds  of  vehicles 
covered  is  matched  with  clear  discretion  to  adopt  reasonable  controls  that  are  appropriate  under 
the  specific  circumstances.  EPA’s  proposed  interpretation  does  the  opposite  -  it  would  require 
EPA  to  ignore  a  very  large  and  growing  source  of  harmful  air  pollution  from  motor  vehicles,  and 
would  eliminate  EPA’s  ability  to  protect  the  public  from  this  pollution.  Whether  or  not  one 
agrees  with  the  specific  controls  adopted  by  EPA  in  the  2016  Rule  is  not  the  issue.  The  issue  is 
whether  the  purposes  of  section  202(a)(1)  of  the  Act  are  promoted  by  totally  precluding  EPA 
from  addressing  in  any  fashion  a  major  and  growing  source  of  motor  vehicle  air  pollution,  where 
the  vehicles  clearly  meet  the  terms  of  the  definition  adopted  by  Congress.  EPA’s  2016  Phase  2 


23942U.S.C.  §  7550. 

240  Id. 

241  42U.S.C.  §  7522. 

242  See,  e.g.,  CAA  §§  202(a)(1),);  202(a)(3)(A)),  (B);  202(a)(3)(D);  213. 
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Standards  properly  promoted  the  purposes  of  the  Act,  but  the  Agency’s  proposed  interpretation 
does  just  the  opposite. 

c.  EPA  has  explicit  a  uthority  to  regulate  emissions  from  rebuilt  heavy-duty 
engines. 

EPA  has  explicit  authority  under  Section  202(a)(3)(D)  of  the  CAA  to  adopt  regulations  to  control 
emissions  from  rebuilt  heavy-duty  engines.243  This  authority  independently  supports  the 
provisions  EPA  proposes  to  repeal,  as  EPA  acknowledged  in  the  Phase  2  Standards 
themselves.244  Yet  EPA  does  not  even  address  this  authority  in  the  Proposed  Rule.  EPA  may 
not  disclaim  authority  to  regulate  glider  vehicles  without  explaining  how  this  authority  fails  to 
support  the  standards. 

There  is  no  dispute  that  glider  vehicles  use  exclusively  rebuilt  heavy-duty  diesel  engines.245  The 
Phase  2  Standards  explicitly  relied  on  this  authority  as  a  separate  and  stand-alone  basis  for  the 
glider  vehicle  provisions.246  Section  202(a)(3)(D)  of  the  Act  provides  that, 

“[t]he  Administrator  shall  study  the  practice  of  rebuilding  heavy-duty  engines  and 
the  impact  rebuilding  has  on  engine  emissions.  On  the  basis  ofthat  study  and  other 
information  available  to  the  Administrator,  the  Administrator  may  prescribe 
requirements  to  control  rebuildi  ng  practices,  including  standar  ds  applicable  to 
emission  from  any  rebuilt  heavy-duty  engines  ...  which  in  the  Adm  inistrator’s 
judgment  cause,  or  contribute  to  air  pollution  which  may  reasonably  be  anticipated 
to  endanger  public  health  or  welfare  taking  costs  into  account.” 

EPA  must  give  “appropriate  consideration  to  the  cost  of  compliance  within  the  period  and  energy 
and  safety  factors.”247 

As  EPA  notes  in  the  Proposed  Rule,  the  Agency  has  previously  adopted  controls  under  section 
202(a)(3)(D)  248  In  2016,  EPA  again  properly  exercised  its  authority  under  the  rebuild  authority. 
EPA  has  studied  the  emissions  impact  of  rebuilt  engines  and  of  the  glider  vehicles  in  which  they 
are  placed,  and  in  promulgating  regulations  implementing  the  authority,  acted  on  “other 
information  available  to  the  Administrator”  in  the  form  of  many  decades  of  research  confirming 


24342U.S.C.  §  7521. 

244  See  HDP2  Rule  81  Fed.  Reg.  at  73,518  (listing  §  202(a)(3XD)  as  among  the  “multiple  authorities”  supporting  the 
rule). 

245  See,  e.g.  81  Fed.  Reg.  73,518  n.93;  HDP2  Response  to  Comments  at  1879-1880;  see  also  Fitzgerald  Glider  Kits, 
About  Fitzgerald,  https://www.Fitzgeraldgliderkits.com/about-fitzgerald/  (“Fitzgerald  Glider  Kits  specializes  in 
installing  the  remanufactured  main  components  (engine,  transmission  and/or  rear  ends)  from  a  donor  track  that  was 
either  wrecked  or  unsafe  for  the  road,  into  a  new  cab  and  chassis  built  by  the  OEM.”)  (last  accessed  Jan.  1, 2018). 

246  See,  e.g.,  81  Fed.  Reg.  73,518  n.94  (“The  engine  rebuilding  authority  of  section  202(a)(3)(D)  includes  removal  of 
an  engine  from  the  donor  vehicle  . . .  [and]  EPA  interprets  this  language  as  including  installation  of  the  removed 
engine  into  a  glider  kit,  thereby  assembling  a  glider  vehicle.”);  id.  at  73,519/1-2;  id.  at  73,944  n.991;  73,945/3; 
73,946  (“EPA  has  broad  authority  to  control  all  pollutant  emissions  from  ‘any’  rebuilt  heavy  duty  engines  (including 
engines  beyond  their  statutory  useful  life))”  (citing  §  202(aX3)(D));  HDP2  Response  to  Comments  at  1879. 
24742U.S.C.  §  7521. 

248  Proposed  Rule,  82  Fed.  Reg.  53,443  and  n.2,  citing  40  CFR  §  1068.120;  see  also  40  CFR  §  86.004-40. 
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the  health  harms  from  air  pollution  caused  by  the  types  of  engines  used  in  glider  vehicles.  249 
EPA  has  long  found  that  diesel  exhaust  contains  air  pollutants  that  endanger  public  health  and 
welfare.250  Likewise,  it  is  well  understood  that  the  rebuilt  diesel  engines  in  glider  vehicles 
contribute  to  the  air  pollution  that  endangers  public  health  and  welfare.251  In  promulgating  the 
glider  provisions  of  the  Phase  2  Standards,  EPA  conducted  the  requisite  assessments  ofcost,252 
energy,253  safety,254  and  lead  time.255 

The  2017  Proposed  Rule  acknowledges  EPA’s  “authority  to  address  heavy-duty  engine 
rebuilding  practices  under  CAA  section  202(a)(3)(D).”256  The  Proposed  Rule’s  failure  to  explain 
why,  in  light  of  all  the  relevant  factors,  it  chooses  not  to  exercise  this  conceded  authority — 
indeed,  the  agency’s  failure  to  even  articulate  that  it  has  chosen  not  to  exercise  this  authority — 
renders  this  rulemaking  unlawful. 


K  The  Agency  has  not  attempted  to,  and  cannot,  justify  revocation  of  its 
exercise  of  rebuild  authority 

The  proposal  ignores  that  EPA  exercised  its  rebuild  authority  as  a  separate  basis  for  the  2016 
Phase  2  Standards  on  glider  vehicle  engines.257  While  the  reason  for  this  omission  is  opaque,  the 
agency  is  wrong  to  the  extent  that  it  considers  its  arguments  against  EPA’s  authority  under 
Section  202(a)(1)  sufficient  to  repeal  the  glider  provisions.  A  new  proposal  would  be  required 
todisclaim  the  rebuild  rationale,  which  was  and  is  an  independent  and  sufficient  basis  for  the 
2016  glider  provisions.  EPA  has  not  indicated  that  it  is  revoking  this  prior  exercise  of  the  rebuild 
authority,  and  has  failed  to  explain  or  justify  such  an  action,  a  fatal  substantive  and  procedural 


249  H£)p2  Rule,  81  Fed  Reg.  73,942-43;  61  Fed.  Reg.  33,449  (June  27,  1996).  Regulation  under  section  202(a)(3)(D) 
is  not  required  to  be  based  exclusively  on  the  rebuilding  study.  Even  if  it  were,  EPA  may  consider  factors  other  than 
the  study  in  exercising  the  delegated  authority.  See  Sierra  Club  v.  EPA,  323  F.3d  377  (D.C.  Cir.  2003). 

250  See,  e.g..,  Control  of  Air  Pollution  From  New  Motor  Vehicles  and  New  Motor  Vehicle  Engines;  Regulations 
Requiring  Onboard  Diagnostic  Systems  on  2010  and  Later  Heavy-Duty  Engines  Used  in  Highway  Applications 
Over  14,000  Pounds;  Revisions  to  Onboard  Diagnostic  Requirements  for  Diesel  Highway  Heavy-Duty  Vehicles 
Under  14,000  Pounds,  72  Fed.  Reg.  3200,  3204/2-3  (Jan.  24. 2007);),  https://www.gpo.gov/fdsvs/pkg/FR-20Q7-01- 
24/pdf/07-l  10.pdf:  see  also  Nat’l  Petrochemical  and  Refiners  Assn  v.  EPA,  287  F.  3d  1160,  1164  (D.C.  Cir.  2002); 
see  also  80  40528Fed.  Reg.  40,528/3  (July  15, 2015)  (EPA  has  long  since  justified  the  standards  for  control  of 
criteria  pollutant  emissions  from  heavy  duty  diesel  engines). 

251  See  HDP2  Rule  81  73943Fed.  Reg.  73,943  (glider  vehicles  will  account  for  33%  of  the  NOx  heavy  duty 
inventory  if  current  production  rates  continue  several  more  model  years,  even  though  only  5%  of  trucks  would  be 
glider  vehicles). 

252  See,  e.g..,  HDP2  Rule,  81  Fed.  Reg.  at  73,943/2  (annual  monetized  benefit  of  control  from  $6-$14  billion  for  PM 
control  alone);  80  Fed.  Reg.  40,529/1  (July  13, 2015)  (low  compliance  costs);  and  HDP2  Response  to  Comments  at 
1882  (EPA  notes  that  Fitzgerald  Glider  Kits,  the  leading  manufacturer,  states  publicly  that  it  can  be  profitable  at  300 
glider  vehicles  annually). 

253  See,  e.g..,  81  Fed.  Reg.  73,517;  HDP2  Response  to  Comments  at  1877,  -79. 

254  See  80  Fed.  Reg.  40,529/1  (July  13,  2015). 

255  See,  e.g.  81  Fed.  Reg.  73,518-19  and  HDP2  Response  to  Comment  at  1880  (engines  certified  to  current  engine 
model  year  are  available  to  glider  vehicle  assemblers  at  any  time). 

256  Proposed  Rule,  82  Fed.  Reg.  at  53,443. 

257  See  e.g.  81  FR  73518/1;  73519/1-2;  73944  n.  991;  73945/3;  Response  to  Comment  Background  Document 
(“RTC”)p.  1879. 
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deficiency.258  The  Supreme  Court  has  “frequently  reiterated  that  an  agency  must  cogently 
explain  why  it  has  exercised  its  discretion  in  a  given  manner.”259 

EPA’s  failure  to  revoke  its  authority  renders  this  proposal  unlawful — but  even  if  the  agency  had 
attempted  to  revoke  its  exercise  of  the  authority,  no  reasoned  explanation  for  doing  so  exists.  As 
discussed  in  Section  1  above,  the  threats  posed  to  public  health  of  these  engines’  unregulated 
emissions  was  substantial  even  on  the  basis  of  the  risk  estimates  in  the  2016  final  rule,  and  more 
recent  information  indicates  that  those  threats  were  significantly  underestimated. 

The  Proposed  Rule  references  earlier  exercises  of  the  rebuild  authority  -  though  omits  some 
significant  examples260 —  and  asserts  that  “[i]f  the  interpretation  being  proposed  here  were  to  be 
finalized,  EPA’s  authority  to  address  heavy-duty  engine  rebuilding  practices  under  CAA  section 
202(a)(3)(D)  would  not  be  affected.”261  The  agency  has  neither  acknowledged  that  it  is  changing 
position  regarding  its  exercise  of  authority  under  the  engine  rebuilding  provision262  —  indeed,  it 
outright  misstates  the  issue  at  82  Fed.  Reg.  53,443 —  andhas  not  offered  any  explanation  for  its 
unacknowledged  and  unjustifiable  change. 

EPA  independently  supported  the  gliders  provisions  in  its  Phase  2  Standards  with  a  compelling 
justification  under  section  202(a)(3)(D).263  EPA  has  not  revoked  this  separate,  stand-alone 
authority  for  the  glider  provisions,  and  there  is  no  basis  for  EPA  to  revoke  this  exercise  of 
authority  over  the  dangerous  and  disproportionate  pollution  from  rebuilt  diesel  engines  in  glider 
vehicles.  EPA’s  failure  to  consider  this  issue  necessitates  a  reproposal  should  the  agency  still 
seek  to  amend  any  feature  of  the  Phase  2  Standards  to  alter  their  substantive  terms. 

s  f  k  b  m  K 

In  the  Phase  2  Standards,  EPA  provided  that  glider  kit  manufacturers  are  “incomplete  vehicle 
manufacturers,”  and  thus  responsible  for  complying  with  the  emission  standards  established  for 
glider  vehicles. 

EPA  proposes  to  eliminate  the  provisions  regarding  glider  kits,  offering  two  grounds:  (1)  if 
glider  vehicles  are  not  new  motor  vehicles,  then  the  glider  kits  cannot  be  regulated  as  incomplete 
new  motor  vehicles,  and  (2)  a  glider  kit  may  not  itself  meet  the  definition  of  “motor  vehicle” 


258  See  State  Farm,  463  U.S.  at  42  (“[A]n  agency  changing  course  must  supply  a  reasoned  explanation  for  the 
change  beyond  that  which  may  be  required  when  an  agency  does  not  act  in  the  first  instance”);  id.  at  43  (stating  that 
an  agency  acts  arbitrarily  when  it  “entirely  failed  to  consider  an  important  aspect  of  the  problem”). 

259  State  Farm,  467  U.S.  at  48. 

260  EPA  has  regulated  the  emissions  from  remanufactured  engines  in  locomotives  and  marine  vessels  as  new 
engines.  See  40  CFR  Part  1042  subpart  I  (marine  engines)  and  40  CFR  §  92.1(a).  These  rales  are  based  on  the 
statutory  provision  that  “new  motor  vehicle  engines”  can  include  a  used  engine.  See  63  Fed.  Reg.  18980  (April  16, 
1998)  (applying  that  definition  to  non-road  engines  by  analogy),);  40  CFR  §  92.2  (definition  of  “new  locomotive 
engine”). 

261  Proposed  Rule,  82  Fed.  Reg.  at  53,443. 

262  See  Encino  Motorcars  LLC  v.  Navarro,  136  S.  Ct.  21 17,  2126  (2016)  (stating  that  when  an  agency  changes 
position  it  must  at  a  minimum  acknowledge  the  change  and  offer  a  reasoned  explanation  for  it). 

263  See  HDP2  Rule  81  Fed.  Reg.  at  73,518  (listing  §  202(a)(3)(D)  as  among  the  “multiple  authorities”  supporting  the 
rale). 
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because,  lacking  a  powertrain,  it  is  not  self-propelled.264  The  Proposal  misapprehends  the 
traditional  regulatory  policy  of  delegated  assembly,  which  allows  that  when  a  motor  vehicle  has 
multiple  manufacturers,  these  manufacturers  may  agree  among  themselves  which  is  to  certify 
compliance.  The  Proposal’s  new  interpretation  of  glider  kits  as  not  meeting  the  definition  of 
“motor  vehicle”  is  in  irreconcilable  tension  with  the  Agency’s  well-established  exercise  of 
authority  over  emissions  from  heavy-duty  vehicles,  which  typically  have  multiple  manufacturers. 

In  addressing  its  authority  over  glider  kits  in  the  Phase  2  Standards,  EPA  explained  that  it  “has 
the  authority  to  regulate  incomplete  motor  vehicles  and  manufacturers  thereof,  including 
unmotorized  chassis,”  and  “considers  glider  kits  to  be  incomplete  motor  vehicles  and  entities 
manufacturing  gliders  to  be  manufacturers  of  those  vehicles.”265  EPA  correctly  concluded  that, 
for  purposes  of  Title  2  of  the  CAA,  a  glider  kit  manufacturer,  which  controls  the  vehicle’s 
chassis,  cab,  tires,  body,  and  brakes,  is  a  “manufacturer  of  a  motor  vehicle.”266  And,  indeed,  it 
makes  practical  sense  for  the  glider  kit  manufacturer  to  be  included  “as  an  entity  responsible  for 
assuring  that  glider  vehicles  meet  the  Phase  2  vehicle  emission  standards”  because  the  glider  kit 
manufacturer  “control[s]  critical  elements  of  the  ultimate  vehicle’s  greenhouse  gas  emissions,  in 
particular,  all  aerodynamic  features  and  all  emissions  related  to  steer  tire  type.”267 

In  the  Phase  2  Standards,  EPA  did  not  set  separate  emission  standards  for  glider  kits  but 
indicated  that  either  the  glider  kit  manufacturer  or  the  glider  vehicle  manufacturer  could  certify 
compliance  with  the  greenhouse  gas  vehicle  standards.268  EPA  indicated  that  this  was  a  routine 
application  of  the  ‘delegated  assembly’  regulatory  provisions,  a  compliance  flexibility  which 
provides  that  when  a  new  motor  vehicle  has  multiple  manufacturers,  any  of  those  manufacturers 
may  certify  compliance  with  applicable  standards  provided  certain  conditions  are  satisfied.269  If 
the  glider  kit  manufacturer  chooses  not  to  certify,  it  must  send  certain  information  to  the 
downstream  manufacturer  of  the  glider  vehicle,  including  a  fuel  map  for  each  engine  used,  or  a 
default  map  consistent  with  good  engineering  judgment  should  a  manufacturer  be  unable  to 
generate  or  obtain  a  fuel  map  for  the  actual  engine.270  Glider  kit  manufacturers  are  also 
responsible  for  generating  test  data  with  respect  to  aerodynamics  and  tires. 

As  explained  in  section  V  above,  it  is  clear  that  glider  vehicles  are  new  motor  vehicles.  In  light 
of  this,  it  is  equally  clear  that  EPA  has  ample  authority  to  promulgate  the  various  provisions 
concerning  glider  kits  in  the  Final  Rule.  First,  EPA  has  obvious  authority  to  promulgate  GHG 
standards  for  new  motor  vehicles,  which  as  discussed  above  includes  glider  vehicles.  The  issue 
then  becomes  which  entity  involved  in  manufacture  of  the  vehicle  must  certify  compliance  with 
those  standards.  As  EPA  explained  in  the  preamble  to  the  Phase  2  Standards,  the  Act 


264  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

265  HDP2  Rule,  81  Fed.  Reg.  at  73,945. 

266  HDP2  Ruie,  81  Fed.  Reg.  at  73,516. 

267  81  Fed.  Reg.  at  73,516-17. 

268  81  Fed.  Reg.  at  73,517-18. 

269  Id.  at  73,518  and  73,945  referring  to  the  regulations  at  40  CFRpart  1037.620  through  1037.622;  see  also  RTC  p. 
1884. 

270  81  Fed.  Reg.  at  73,942. 
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contemplates  that  there  can  be  multiple  manufacturers  of  a  motor  vehicle.271  Indeed,  this  is 
routine  for  heavy-duty  vehicles,  where  one  entity  typically  manufactures  a  tractor,  another  the 
engine,  a  third  manufactures  the  trailer,  and  a  fourth  assembles  the  tractor  trailer.272  Since  any 
manufacturer  may  certify  under  section  206  of  the  CAA,  EPA  rules  have  long  provided 
provisions  allowing  manufacturers  to  choose  which  manufacturer  certifies  and  what  obligations 
the  non-certifying  manufacturer(s)  assume.273  The  provisions  provide  a  needed  measure  of 
flexibility  to  the  certification  process  by  allowing  manufacturers  themselves  to  determine  which 
entity  is  most  appropriate  to  certify  in  a  given  instance,  and  allows  an  upstream  manufacturer  to 
introduce  a  vehicle  into  commerce  before  it  is  in  certified  condition  when  a  downstream 
manufacturer  certifies.  As  EPA  explained  in  the  Phase  2  Standards,  the  provisions  regarding 
glider  kit  manufacturers  are  simply  an  application  of  these  long-standing  provisions.274  They 
allow,  but  do  not  compel,  the  glider  kit  manufacturer  to  certify  compliance.  In  the  Proposed 
Rule,  EPA  does  not  provide  any  considerations  to  justify  eliminating  this  useful  flexibility, 
intended  to  ease  compliance  with  the  provisions. 

Moreover,  section  208(a)  of  the  Act  provides  EPA  with  authority  to  regulate  manufacturers  of 
“new  motor  vehicle  . . .  parts  or  components”,  including  authority  to  “perform  tests  where  such 
testing  is  not  otherwise  reasonably  available  under  this  part”.  This  provision  provides  additional 
authority  to  require  glider  kit  manufacturers  to  generate  engine  maps  and  conduct  aerodynamic 
and  tire  testing. 

Further,  CAA  Section  203(a)(3)(B)  prohibits  the  use  of  “defeat”  devices  and  therefore  requires 
the  regulation  of  glider  kits  under  the  Act.275  Title  II  of  the  CAA  defines  “defeat”  devices  to 
include  “any  part  or  component  intended  for  use  with,  or  as  part  of,  any  motor  vehicle  .  .  .  where 
a  principal  effect  of  the  part  or  component  is  to  .  .  .  defeat .  .  .  any  .  .  .  element  of  design  installed 
...  in  a  motor  vehicle. . .  in  compliance  with  regulations  under  this  subchapter.”276  As  EPA 
explained  in  the  Phase  2  Standards,  “a  glider  kit  manufacturer  furnishing  a  glider  kit  in  a 
configuration  that  would  not  meet  the  tractor  standard  when  the  specified  engine,  transmission, 
and  axle  are  installed  would  likewise  cause  a  violation  of  the  tractor  emission  standard” 277 

EPA,  therefore,  concluded  that,  “the  glider  kit  would  be  a  defeat  device  with  respect  to  the 
tractor  vehicle  standard,  not  the  separate  engine  standard.  A  non-conforming  glider  kit  would 
adversely  affect  compliance  with  the  vehicle  standard.”278  This  logic  still  holds.  A  glider 
vehicle  is  assembled  with  defeat  device  “components”  for  which  a  “principal  effect”  is  to  duck 
compliance  with  EPA  regulations  for  new  motor  vehicles. 


271  See  81  Fed.  Reg.  at  73,515-16,  explaining  that  the  definition  of  manufacturer  in  section  216(1)  contemplates 
multiple  entities  since  it  includes  entities  engaged  in  either  manufacturing  or  assembling  a  new  motor  vehicle. 

272  Id.  at  73516. 

273  See  provisions  relating  to  delegated  assembly  in  sections  1037. 620-. 622. 

274  81  Fed.  Reg.  73,517. 

275  42  U.S.C.  §  7522(a)(3)(B). 

276  Id.  §  7522(a)(3)(B). 

277  81  Fed.  Reg.  at  73,517  (emphasis  added). 

278  Id.  at  73,517. 


57 


EPA-1 9-01 26-A-002070 


ED  001620  00003080-00057 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


In  short,  the  proposal  misidentifies  the  issue,  compromises  long-standing  and  useful  delegated 
assembly  regulatory  provisions,  and  is  in  any  case  without  merit. 

s  ffK)tn  mom  a 

In  any  rulemaking,  an  agency  must  support  all  of  its  decisions  by  reasoned  explanation, 
comprehensively  examining  the  relevant  data  and  clearly  articulating  a  well-reasoned  and 
complete  explanation  for  its  action.279  Whether  writing  on  a  clean  slate  or  changing  policy 
previously  on  the  books,  an  agency  acts  arbitrarily  when  it  entirely  fails  to  consider  an  important 
aspect  of  the  problem  it  is  addressing.280  And  where  an  agency  reverses  its  position,  its  decision 
must  also  be  rigorously  supported,281  including  explanations  for  changes  in  policy  and  a  “rational 
connection  between  the  facts  found  and  the  choice  made.”282  EPA  has  failed  to  provide  a 
reasoned  explanation  for  the  proposed  repeal  and  has  failed  to  adequately  explain  the  agency’s 
change  in  position,  making  the  proposed  action  procedurally  deficient  and  quintessentially 
arbitrary  and  capricious.  EPA’s  blinkered  analysis  is  a  clear  violation  of  the  agency’s  duty  to 
explain  its  decision-making,  as  articulated  in  State  Farm  and  subsequent  case  law.283 

a.  Agencies  must  justify  reversing  the  course  of policy  by  addressing  the  existing 
record. 

As  the  basis  for  reversing  course,  the  agencies  may  not  offer  a  justification  “that  runs  counter  to 
the  evidence  before  the  agency,  or  is  so  implausible  that  it  could  not  be  ascribed  to  a  difference 
in  view  or  the  product  of  agency  expertise.”284  Where  EPA  makes  factual  findings  to  support  a 
new  policy,  and  those  findings  contradict  the  prior  record,  it  must  also  provide  “a  more  detailed 
justification”  in  demonstrating  that  the  change  is  reasoned.285  An  agency  may  not  “disregard 
contrary  or  inconvenient  factual  determinations  that  it  made  in  the  past,  any  more  than  it  can 
ignore  inconvenient  facts  when  it  writes  on  a  blank  slate.”286  In  particular,  more  detailed 
explanations  would  be  necessary  here  if  a  new  final  determination  relies  on  “factual  findings  that 
contradict  those  which  underlay.  .  .  prior  policy.”287  No  judicial  deference  is  provided  to  an 
agency’s  purported  exercise  of  its  technical  expertise  when  that  explanation  lacks  coherence.288 


279  See  Motor  Vehicle  Mfrs.  Ass'n  v.  State  Farm  Mut .  Auto .  Ins.  Co.,  463  U.S.  29,  43-44  (1983). 

280  State  Farm ,  463.  U.S.  at  43. 

281 FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  515  (2009);  See  also  State  Farm,  463  U.S.  29  (1983). 

282  State  Farm,  463  U.S.  at  43  (citation  omitted). 

283  See  id.  at  5 1 . 

284  Mat  43. 

285  FCC,  556  U.S.  at  515  (When  an  agency’s  “new  policy  rests  upon  factual  findings  that  contradict  those  which 
underlay  its  prior  policy,”  the  agency  must  “provide  a  more  detailed  justification  than  what  would  suffice  for  a  new 
policy  created  on  a  blank  slate.”). 

286  Id.  at  537  (Kennedy,  J.  concurring). 

287 Id.  at  515. 

288  Tripoli  Rocketry  Ass  A  v.  BATFE,  437  F.  3d  75,  77  (D.C.  Cir.  2006)  (“The  problem  in  this  case  is  that  ATFE’s 
explanation  for  its  determination  that  APCP  deflagrates  lacks  any  coherence.  We  therefore  owe  no  deference  to 
ATFE’s  purported  expertise  because  we  cannot  discern  it.”);  Coburn  v.  McHugh ,  679  F.  3d  924,  926,  934  (D.C.  Cir. 
2012)  (“Because  the  ABCMR’s  decisions  are  largely  incomprehensible  on  these  points,  they  are  unworthy  of  any 
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In  particular,  the  Supreme  Court  has  emphasized  that  more  detailed  explanations  may  be 
necessary  in  the  case  of  rules  that  involve  “serious  reliance  interests.”289  In  this  case,  freight 
truck  manufacturers  have  made  significant  investments  in  modem  pollution  controls  in  reliance 
on  a  level  playing  field,290  one  that  the  glider  tmck  pollution  standards  rollback  would  seriously 
undermine.  Moreover,  local  air  quality  jurisdictions  and  regulations  across  the  country  rely  on 
federal  vehicle  standards  as  part  of  complex,  multi-step  deliberations  and  planning  to  achieve  air 
quality  goals,  such  as  nitrogen  oxides  reductions  in  California;  these  reliance  interests  will  be 
seriously  impacted  should  EPA  move  ahead  and  finalize  this  proposal.291  Under  such 
circumstances,  agencies  must  provide  “a  more  detailed  justification”  than  what  is  required  for  a 
new  regulation  created  on  a  blank  slate.292 

Rulemaking  under  the  Clean  Air  Act  is  subject  to  the  general  requirements  of  statutory 
conformity  and  reasoned  decision-making  derived  from  the  Administrative  Procedure  Act  and 
basic  principles  of  administrative  law.293  Among  other  requirements,  Clean  Air  Act  rules  cannot 
be  “arbitrary,  capricious,  an  abuse  of  discretion,  or  otherwise  not  in  accordance  with  law,”  “in 
excess  of  statutory  jurisdiction,  authority,  or  limitations,  or  short  of  statutory  right,”  or  “without 
observance  of  procedure  required  by  law.”294 

These  requirements  fully  apply  to  decisions  to  modify  or  repeal  existing  regulations.295 
Agencies,  including  EPA,  must  adhere  to  basic  standards  of  reasoned  decision-making  when 
they  propose  to  change  existing  policy  by  repealing  regulations.  Although  agencies  generally 
enjoy  latitude  to  change  their  policies,  they  cannot  ignore  the  policies  they  propose  to  abandon, 
disregard  the  factual  record  underlying  those  policies,  adopt  new  policies  that  violate  the  law,  or 
leave  changes  in  policy  direction  inadequately  explained. 

Agencies  must  justify  changes  in  course  -  with  the  particular  burden  of  justification  depending 
upon  the  circumstances.  Among  other  things,  an  agency  seeking  to  repeal  existing  policy  must: 


deference/’);  see  also  Haselwander  v.  McHugh ,  774  F.  3d  990,  996  (D.C.  Cir.  2014);  Global  Tel*Linkv .  FCC,  859 
F.3d  39,  56  (D.C.  Cir.  2017). 

289  FCC,  556  U.S.  at  515;  see  also  Encino  Motorcars ,  LLC  v.  Navarro ,  136  S.  Ct.  2117,  2126  (2016). 

290  See,  e.g. ,  Testimony  of  Glen  Kedzie,  American  Trucking  Associations,  EPA  public  hearing  on  Proposed  Rule 
(December  4,  2017)  (“AT A  members  buy  a  tremendous  amount  of  new  equipment  and  pay  a  premium  price 
investing  in  clean  engine  technologies.”). 

291  See,  e.g .,  Testimony  of  Steve  Cliff,  Deputy  Executive  Officer,  California  Air  Resources  Board,  EPA  public 
hearing  on  Proposed  Rule  (December  4,  2017)  (“Gliders  are  so  much  higher  emitting  than  modem  trucks  that  even  if 
only  a  small  number  of  them  operate  in  California,  California’s  overall  air  quality  progress  will  be  impeded.”). 

292  FCC,  556  U.S.  at  515-16. 

293  See  42  U.S.C.  7607(d)(9);  see  also  5  U.S.C.  706(1);  Catawba  County  v.  EPA ,  571  F.3d  20, 41  (D.C.  Cir.  2009) 
(discussing  CAA  and  APA  review  standards). 

294  42  U.S.C.  7607(d)(9)(A,  C,  D). 

295  See  FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  514-15  (2009);  Motor  Vehicle  Mfrs.  Assrn  of  U.S. ,  Inc.  v. 
State  Farm  Mut.  Auto.  Ins.  Co.,  463  U.S.  29, 43-44  (1983);  see  Natl  Ass  ’n  of  Home  Builders  v.  EPA,  682  F.3d 
1032,  1038  (D.C.  Cir.  2012). 
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(1)  Acknowledge  the  change  in  policy;296 

(2)  Provide  a  “reasoned  explanation”  for  changing  course;297 

(3)  Demonstrate  that  the  new  policy  is  itself  consistent  with  the  governing  statute;298 

(4)  Ensure  that  the  new  policy  is  itself  supported  by  the  record,  “based  on  consideration 
of  the  relevant  factors,”  and  supported  with  “rational  connection^]  between  the  facts 
found  and  the  choice  made”;299 

(5)  Explain  why  the  agency  is  rejecting  policy  judgments  or  factual  determinations 
underlying  the  prior  rule;300 

(6)  Consider  relevant  alternatives  reflected  in  the  prior  rule’s  record,  and  explain  why 
agency  is  not  adopting  them  in  the  new  rule;301 

(7)  Address  “serious  reliance  interests”  grounded  on  the  prior  policy.302 

When  changing  regulations  by  amendment,  agencies  must  provide  a  “reasoned  explanation  for 
the  change.”303  They  must  “of  course.  .  .  show  that  there  are  good  reasons  for  the  new  policy,” 
and  they  must  acknowledge  and  address  ways  in  which  the  “new  policy  rests  upon  factual 


296  See  FCC ,  556  U.S.  at  514-15  (to  change  course  an  agency  must  “display  awareness  that  it  is  changing  position,” 
and  “show  that  there  are  good  reasons  for  the  new  policy”).  See  Verizon  v.  FCC ,  740  F.3d  623,  636  (D.C.  Cir.  2014) 
(agency  must  “acknowledge”  and  “explain  the  reasons  for  a  changed  interpretation”). 

297  State  Farm ,  463  U.S.  at  42.  See  also  AMB  Onsite  Services-West  v.  NLRB.  849  F.3d  1 137,  1 146  (D.C.  Cir.  2017) 
(“It  is  well-settled  that  NRLB. . .  cannot  ‘tum[]  its  back  on  its  own  precedent  and  policy  without  reasoned 
explanation.’”)  (quoting  Dupuy  v.  NLRB ,  806  F.3d  556,  563  (D.C.  Cir.  2015));  see  Public  Citizen  v.  Steed ,  733  F.2d 
93,  98  (D.C.  Cir.  1984);  see  also ;  Verizon  v.  FCC ,  740  F.3d  623,  636  (D.C.  Cir.  2014). 

298  See  FCC ,  556  U.S.  at  514-15  (new  policy  must  be  “permissible  under  the  statute”);  see  also  Natl  Cable  & 
Telecomms .  Assfn  v.  Brand X Lnternet  Servs.,  545  U.S.  967,  981  (2005);  Chevron  USA  v.  NRDC,  467  U.S.  837,  865- 
66  (1984);  see  Public  Citizen  v.  Fed.  Motor  Carrier  Safety  Admin.,  374  F.3d  1209,  1216  (D.C.  Cir.  2004). 

299  See  State  Farm ,  463  U.S.  at  43  (agency  decision  must  be  “‘based  on  a  consideration  of  the  relevant  factors”  and 
agency  cannot  have  “relied  on  factors  which  Congress  has  not  intended  it  to  consider”)  (quoting  Burlington  Truck 
Lines  v.  United  States,  371  U.S.  156,  168  (1962)));  Pub.  Citizen  v.  Fed.  Motor  Carrier  Safety  Admin.,  374  F.3d 
1209,  1216  (D.C.  Cir.  2004);  42  U.S.C.  7607(d)(9). 

300  FCC,  556  U.S.  at  5 16  (“when  ...  [a]  new  policy  rests  upon  factual  findings  that  contradict  those  which  underlay 
its  prior  policy”  agency  must  provide  “a  more  detailed  justification  than  what  would  suffice  for  a  new  policy  created 
on  a  blank  slate”;  agency  must  supply  adequate  grounds  “for  disregarding  facts  and  circumstances  that  underlay  or 
were  engendered  by”  prior  rule);  Pub.  Citizen,  733  F.2d  at  98  (agency  must  “‘cogently  explain’”  basis  for 
suspending  rule)  (quoting  State  Farm,  463  U.S.  at  48);  Organized  Village  ofKake  v.  U.S.  Dep  1  off  Agric.,  795  F.3d 
956,  968-969  (9th  Cir.  2015);  AMB  Onsite  Services-West  v.  NLRB,  849  F.3d  1 137,  1 146  (D.C.  Cir.  2017);  see  also, 
Humane  Soc'y  v.  Locke,  626  F.3d  1040,  1051  (9th  Cir.  2010). 

301  State  Farm,  463  U.S.  at  5 1  (finding  that  NHTSA  had  arbitrarily  failed  to  explain  its  rejection  of  option  of 
requiring  airbags  despite  its  prior  finding  “that  airbags  are  an  effective  and  cost-beneficial  life-saving  technology”); 
Pub.Citizen  v.  Steed,  733  F.2d  93,  100  (D.C.  Cir.  1984)  (setting  aside  suspension  of  rule  because  NHTSA  “failed  to 
explain  why  alternatives,  which  the  rulemaking  record  indicates  were  available  to  the  agency,  could  not  correct” 
problem  agency  relied  on  as  basis  for  suspending  rule);  Inti  Ladies  *  Garment  Workers  ’  Union  v.  Donovan,  722  F.2d 
795,  816  (D.C.  Cir.  1983)  (agency  impermissibly  failed  to  consider  alternatives  to  repeal  “raised  in  [the]  original 
notice  and  the  comments”). 

302  See,  e.g.,Encino  Motorcars  v.  Navarro,  136  S.  Ct.  21 17,  2126  (2016)  (quoting  FCC,  566  U.S.,  at  515);  see  also 
Smiley  v.  Citibank  South  Dakota,  517  U.S.  735,  742  (1996);  U.S.  Telecom  Ass  n  v.  FCC,  825  F.3d  674,  708  (D.C. 
Cir.  2016). 

303  Encino  Motorcars  v.  Navarro,  136  S.  Ct.  at  2125  (citing  Nat  1  Cable  &  Telecomms.  Assn.  v.  Brand X Lnternet 
Serv .,  545  U.S.  967,  981-982  (2005)  mdNRDCv.  Chevron,  467  U.S.  837,  863-864  (1984)). 

60 


EPA-1 9-01 26-A-002073 


ED  001620  00003080-00060 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


findings  that  contradict  those  which  underlay  its  prior  policy.”304  As  State  Farm  explains,  an 
agency  proposing  to  change  policy  must  squarely  address  the  legal  and  record  bases  of  the  policy 
it  proposes  to  repeal  and  must  explain  why  it  is  changing  course.305  An  agency  proposing  a 
regulatory  change  must  openly  address  and  analyze  the  substance  of  the  old  and  new  policies, 
including  both  their  evidentiary  bases  and  the  relation  to  the  relevant  statute.306  It  must  also 
provide  a  reasoned  explanation  for  rejecting  or  discounting  the  importance  of  facts  that  it  had 
previously  relied  upon.307 

b.  EPA  has  utterly  failed  to  address  the  existing  record  for  the  glider  provisions, 
failing  to  properly  justify  the  Proposed  Repeal. 

EPA’s  failure  to  consider  any  of  the  myriad  factual  and  policy  issues  implicated  by  revoking  the 
glider  truck  pollution  limits  violates  bedrock  principles  of  reasoned  decision-making.  These 
principles  require  that  agencies  consider  all  relevant  factors,  provide  a  rational  explanation  for 
their  policy  choices,  address  relevant  factual  issues,  and  respond  to  significant  issues  and 
concerns  raised  in  the  public  comments. 

EPA’s  proposal  to  exempt  glider  vehicles  from  pollution  limits  disregards  these  constraints.  As 
in  State  Farm ,308  the  agency’s  casual  approach  to  deregulation  has  included  scant  consideration 
of  the  urgent  public  hazard  its  proposal  would  create.  EPA  is  proposing  to  excuse  glider  trucks 
entirely  from  any  modem  pollution  limits,  so  that  there  will  be  no  federal  protections  in  place 
against  the  dangerous  pollutants  from  this  growing  source.  That  lack  of  protection  is  in  direct 
conflict  with  EPA’s  findings  concerning  the  growing  pollution  burden  from  glider  trucks,  and 
EPA’s  own  statutory  obligation  to  address  these  pollutants  and  protect  public  health.  If  EPA  is 
to  finalize  the  Proposed  Rule,  the  agency  has  an  obligation  to  explain  why  it  is  departing  from 
the  well-documented  determinations  made  in  the  2016  Phase  2  Standards.  Yet,  in  the  proposal, 
EPA  fails  to  address  the  factual  record. 

EPA’s  Proposed  Rule  is  devoid  of  any  real  acknowledgment  of  major  health  risks  from  glider 
vehicles’  disproportionate  pollution.  So  far  as  the  Proposed  Rule  reveals,  EPA  has  given  no 
considerationto  the  impact  of  glider  truck  emissions  and  the  proposed  repeal  on  public  health  and 
welfare;  indeed,  the  agency’s  new  report  on  glider  vehicle  emissions  goes  unmentioned  even 
though  it  shows  the  pollution  from  glider  vehicles  is  even  worse  than  the  agency  anticipated  in 
the  Phase  2  Standards.  The  central  health-  and  welfare-protective  purpose  of  Clean  Air  Act 
Section  202  is  missing  from  EPA’s  statutory  analysis,  which  is  driven  instead  by  an  effort  to 
shrink  and  avoid  EPA’s  obligations  to  control  pollution  from  heavy-duty  diesel  engines  and 
vehicles.  Numerous  additional  consequential  factors  that  EPA  has  failed  to  address,  including 
environmental  justice  concerns,  the  effect  on  heavy-duty  industry  investments  in  emission 
controls,  the  effects  on  small  business  dealers,  impacts  on  states’  ability  to  meet  NAAQS,  and 


304  FCC,  556  U.S.  502,  515  (2009). 

305  State  Farm,  463  U.S.  at  41-42. 

306  See  id.  at  46-49. 

307  FCC,  556  U.S.  502,  515-16. 

308  State  Farm,  463  U.S.  at  52-53  (noting  undisputed  evidence  that  use  of  seat  belts  would  save  many  lives). 
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the  implications  of  the  proposed  interpretation  of  the  statute  on  other  vehicle  standards,  are 
itemized  in  Section  7(e)  below. 

EPA  may  not  avoid  its  obligation  to  confront  its  own  findings  by  claiming  that  the  Proposed 
Rule  is  exclusively  statutory  in  nature.309  The  statute  is  centrally  concerned  with  pollution 
control,  and  EPA’s  proposal  would  cause  dramatic  increases  in  pollution,  while  also 
undermining  emissions  standards  for  other  heavy-duty  vehicles  whose  sales  are  directly 
impacted  by  the  proliferation  of  glider  vehicles.  EPA  may  not  avoid  (either  as  a  matter  of 
reasoned  statutory  construction  under  Chevron  or  as  “reasoned  decisionmaking”  under  State 
Farm)  analysis  of  how  its  proposed  action  relates  to  these  factors. 

Similarly,  EPA  cannot  rationally  choose  among  alternative  interpretations  of  the  Clean  Air  Act 
without  considering  the  practical  consequences  of  the  alternative  interpretations.  EPA’s  proposal 
does  not  meaningfully  address  any  of  the  underlying  factual  and  policy  judgments.  Nor  does 
EPA’s  proposal  demonstrate  why  EPA’s  new  interpretation  is  preferable  in  light  of  the  purposes 
set  out  in  the  statute. 

EPA  cannot  reasonably  claim  that  this  statute  is  so  clear  that  it  eliminates  the  need  to  consider 
facts  and  evidence.310  Furthermore,  the  agency  makes  clear  in  the  proposal  that  it  does  not 
believe  the  proposed  course  of  action  is  commanded  by  the  statute  (as  it  clearly  cannot),  using 
clearly  discretionary  language  such  as  “EPA  is  now  proposing  to  find  that  the  most  reasonable 
reading  of  the  relevant  provisions”311  is  its  new  interpretation,  and  noting  that  the  agency  “is 
entitled  to  assess  administrative  records  and  evaluate  priorities  in  light  of  the  philosophy  of  the 
administration.”3 12 


c.  EPA  has  failed  to  justify  the  Proposed  Repeal  in  light  of  the  heavy-duty 
industry’s  reliance  interests  in  maintaining  the  Phase  2  glider  provisions. 

EPA  also  has  given  no  consideration  to  the  substantial  reliance  interests  that  would  be  undone 
were  EPA  to  finalize  its  repeal  as  proposed.313  A  diverse  array  of  heavy  duty  freight  industry 
constituents  —  tractor  manufacturers,  engine  manufacturers,  pollution  control  equipment 


309  82  Fed.  Reg.  53,442,  53,444-46  (Nov.  16, 2017). 

310  See  Peter  Pan  Bus  Lines  v.  Fed  Motor  Carrier  Safety  Admin.,  471  F.3d  1350, 1354  (D.C.Cir.2006)  (“  ‘deference 
to  an  agency's  interpretation  of  a  statute  is  not  appropriate  when  the  agency  wrongly  believes  that  interpretation  is 
compelled  by  Congress’”)  (quoting  PDK  Laboratories  v.  DEA,  362  F.3d  786,  798  (D.C.Cir.  2004)  (other  citations 
omitted));  Peter  Pan,  471  F.3d  at  1354  (“As  we  explained  in  PDK,  Chevron  step  2  deference  is  reserved  for  those 
instances  when  an  agency  recognizes  that  the  Congress's  intent  is  not  plain  from  the  statute's  face.  ‘In  precisely  those 
kinds  of  cases,  it  is  inciunbent  upon  the  agency  not  to  rest  simply  on  its  parsing  of  the  statutory  language’ — 
‘[language” — “[i]t  must  bring  its  experience  and  expertise  to  bear  in  light  of  competing  interests  at  stake.’  ”).”) 
(quoting  PDK,  362  F.3d  at  797-98  (citing  Chevron  v.  NRDC,  467  U.S.  837,  865-66  (1984))););  Prill  v.  NLRB,  755 
F.2d  941,  947-48  (D.C.  Cir.  1985)  (agency  commits  reversible  error  when  agency  erroneously  concludes  that 
particular  regulatory  action  is  mandated  by  statute,  rather  than  based  on  its  “own  judgment”). 

311  82  Fed.  Reg.  at  53,447. 

312  82  Fed.  Reg.  at  53,443. 

313  See  Mexichem  Flour  v.  EPA,  866  F.3d  451, 462  (D.  C.  Cir.  2017)  (“to  the  extent  that  EPA's  prior  approach  had 
‘engendered  serious  reliance  interests,’  EPA  would  need  to  provide  a  ‘more  detailed  justification’  for  its  change”) 
(quoting”,  FCC  v.  Fox  Television  Stations,  566  U.S.  502,  515  (2009)).). 
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manufacturers,  large  fleet  operators,  and  truck  dealers —  travelled  to  the  December  4  public 
hearing  to  underscore  that  this  proposal  will  undercut  to  their  settled  expectations  and  investment 
in  modem  pollution  control  of  heavy  duty  trucks.  EPA’s  failure  to  address  this  issue  is  itself 
fatal  legal  error.314 

d.  EPA  has  failed  to  provide  adequate  notice  of  key  issues. 

EPA  fails  to  provide  adequate  notice  of  any  of  the  key  issues  involved,  much  less  how  the 
agency  evaluates  and  intends  to  address  those  issues.  The  critical  issues  on  which  the  agency  has 
failed  to  provide  notice  are  many.  Among  these  are: 

1 .  any  discussion  of  the  proposal’s  environmental  and  public  health  consequences; 

2.  any  discussion  of  the  impacts  the  proposal  would  have  on  environmental  justice  and  near¬ 
road  communities,  which  will  be  disproportionately  exposed  to  the  diesel  exhaust  from 
glider  vehicles; 

3.  any  discussion  of  the  impacts  on  manufacturers  and  dealers  (many  of  them  small 
businesses)  of  current  engines  and  trucks; 

4.  any  discussion  of  the  implications  for  attainment  and  maintenance  of  PM  and  ozone 
NAAQS; 

5 .  any  discussion  of  the  safety  of  glider  vehicles; 

6.  any  discussion  of  why — or  even  whether — having  exercised  its  section  202  (a)(3)(D) 
authority  over  rebuilt  diesel  engines  in  the  Phase  2  Standards,  EPA  now  is  choosing  to 
revoke  its  exercise  of  that  authority; 

7.  and  most  fundamentally,  any  discussion  of  how  the  proposal  is  consistent  with  the  goals 
and  objectives  of  the  Clean  Air  Act. 

To  provide  adequate  notice,  an  agency  must  “make  its  views  known  to  the  public  in  a  concrete 
and  focused  form  so  as  to  make  criticism  or  formulation  of  alternatives  possible”.315  This  is 
impossible  here  given  the  agency’s  failure  even  to  mention,  much  less  rationally  discuss,  the  host 
of  issues  essential  to  the  question  of  whether  unregulated  operation  of  the  high-polluting  glider 
vehicles  should  be  allowed. 

Moreover,  the  obligation  to  provide  adequate  notice  “is  especially  important  in  light  of 
Congress’  intent,  expressed  in  Section  307(d)  [of  the  CAA],  that  EPA  provide  a  detailed 
proposal  for  interested  parties  to  focus  their  comments  on.”316  Section  307(d)(3)  of  the  Act 
requires  that  EPA  provide  notice  in  the  proposed  rule  of  “the  factual  data  on  which  the  proposed 
rule  is  based”,  “the  methodology  used  in  obtaining  the  data  and  in  analyzing  the  data”,  and  the 
“major  . . .  policy  considerations  underlying  the  proposed  rule.”  All  these  data  and  documents 
are  to  be  included  in  the  docket  on  the  date  of  proposal.  Section  307(d)(6)  provides  that  a 
regulation  “may  not  be  based  (in  part  or  whole)  on  any  information  or  data  which  has  not  been 
placed  in  the  docket  as  of  the  date  of  promulgation.”317  EPA  has  failed  to  comply  with  these 


314  See  Section  V  above. 

315  Home  Box  Office  v.  FCC,  567  F.2d  9,  36  (D.C.Cir.  1977). 

316  Small  Refiner  Lead  Phase-Down  TaskForce  v.  EPA,  705  F.  2d  506,  546  (D.C.  Cir.  1983). 

317  42  U.S.C.  §  7607.  See  also  Small  Refiner  Lead  Phase-Down  TaskForce,  705  F.2d  506,  519  (“The  final  rale 
must  be  based  entirely  on  material  that  has  ‘been  placed  in  the  docket  as  of  the  date  of...  promulgation’”). 

63 


EPA-1 9-01 26-A-002076 


ED  001620  00003080-00063 


EPA-HQ-201 8-002121  Production  Set  #2 


requirements.  EPA  invokes  the  Tennessee  Technical  University  letter  on  glider  vehicle 
emissions  without  disclosing  any  relevant  information,  such  as  the  study’s  test  conditions  and 
methodology,  or  the  discussion  between  EPA  technical  staff  and  TTU  discussed  above.318  Nor 
has  EPA  made  available  the  emissions  data  supporting  the  TTU  study  conclusions  it  references 
in  the  proposal,319  undermining  the  public’s  ability  to  meaningfully  comment  upon  it.320 

The  proposal  also  fails  to  disclose  that  the  agency  had  conducted  its  own  emission  tests  in  2017, 
which  not  only  confirm  the  magnitude  of  glider  vehicle  emissions  but  indicate  that  those 
emissions  are  even  higher  than  initially  estimated.  Documentation  of  EPA’s  own  emissions 
testing  and  of  EPA’s  teleconference  with  TTU  on  TTU’s  testing  methodology  was  not  posted  to 
the  rule  docket  until  November  22,  20 17, 321  several  days  after  publication  of  the  proposal, 
limiting  stakeholders’  ability  to  assess  and  comment  on  it.322  The  proposal  also  makes  no 
mention  of  the  meeting  between  Fitzgerald  and  Administrator  Pruitt,  which  likely  influenced  the 
reopening  of  the  2016  final  rule  and  hence  is  “information  ...  on  which  the  proposed  rule 
relies”.323  These  omissions  and  delayed  availability  of  centrally  relevant  data  are  and  in  clear 
violation  of  section  307(d)(3),  section  307(d)(6),  and  basic  administrative  due  process.324 
Indeed,  Congress  intended  notice  and  opportunity  for  comment  to  be  particularly  extensive  under 
section  307(d)(3)  the  CAA.325 

Without  any  indication  from  the  agency  of  its  views  on  any  of  the  relevant  and  vital  issues  on 
which  EPA  failed  to  provide  notice,  no  final  action  in  this  proceeding  is  possible  unless  and  until 
adequate  notice  and  opportunity  to  comment  are  provided  by  the  agency.326  In  light  of  the 
agency’s  failure  to  provide  notice  of  any  number  of  key  facts  upon  which  the  proposed  repeal  is 


318  See  Section  I  above. 

319  See  Email  from  William  Charmley  to  Tom  Brewer,  Doc.  ID:  EPA-HQ-OAR-2014-0827-4272,  available  at 
https  ://www  .regulations,  go v/document?D=EP  A- HQ-0  AR-20 1 4-0827-427 2 . 

320  Kennecott  Corp .  v.  EPA ,  684  F.2d  1007,  1019  (D.C.  Cir.  1982)  (documents  which  “form  a  basis  for  the 
regulations  . . .  should  properly  have  been  included  in  the  docket”  and  “EPA's  failure  to  include  such  documents 
constitutes  reversible  error”);  “Integral  to  an  agency's  notice  requirement  is  its  duty  to  “identify  and  make  available 
technical  studies  and  data  that  it  has  employed  in  reaching  the  decisions  to  propose  particular  rules.  Kern  Cty .  Farm 
Bureau  v.  Allen ,  450  F.3d  1072,  1076  (9th  Cir.  2006)  (“An  agency  commits  serious  procedural  error  when  it  fails  to 
reveal  portions  of  the  technical  basis  for  a  proposed  rule  in  time  to  allow  for  meaningful  commentary.’”)  (quoting 
Solite  Corp.  v.  EPA,  952  F.2d  473,  484  (D.C.  Cir.  1991)). 

321  The  date  that  the  memo  was  posted  to  the  docket  is  indicated  at  https://www.regulations.gov/document?D=EPA- 
HQ-QAR-20 14-0827-24 17. 

322  See  Section  VIII. 

323  42  U.S.C.  §  7607;  see  Section  IX  below.) 

324  Sierra  Club  v.  Costle ,  657  F.2d  298,  398  (D.C.  Cir.  1981)  (“If. . .  documents  of  central  importance  upon  which 
EPA  intended  to  rely  had  been  entered  on  the  docket  too  late  for  any  meaningful  public  comment  prior  to 
promulgation,  then  both  the  structure  and  spirit  of  section  307  would  have  been  violated.”). 

325  See,  e.g.,  H.R.  Rep.  at  319, 4  Leg.  Hist.  2786,  1977  U.S.  Code  Cong.  &  Ad.  News  at  1398  (the  new  procedures 
will  “insure  an  effective  opportunity  for  public  participation  in  the  rulemaking  process”);  123  Cong.  Rec.  27,075 
(1977),  3  Leg.  Hist.  333  (statement  of  Rep.  Broyhill)  (the  new  procedures  “will  assure  the  opportunity  for  more 
extensive  public  participation  in  the  rulemaking  process”). 

326  Ne.  Maryland  Waste  Disposal  Autk  v.  EPA,  358  F.3d  936,  949  (D.C.  Cir.  2004)  (“Without  a  readily  accessible 
statement  of  the  agency's  rationale,  interested  parties  cannot  comment  meaningfully  during  the  rulemaking 
process.”) 
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based,327  or  of  major  legal  interpretations  underlying  the  proposed  rule,328  EPA  must  issue  a 
reproposal  should  the  agency  still  seek  to  substantively  amend  any  feature  of  the  Phase  2 
Standards.329 

Not  only  must  EPA  rely  on  docketed  information  in  promulgating  a  rulemaking,  the  agency  is 
required  under  section  307(d)(6)(B)  to  respond  to  significant  comments.330  Failure  to  do  so 
constitutes  a  procedural  failure.331 

e.  The  Proposal  Fails  to  Consider,  Let  Alone  Reasonably  Address,  an  Array  of  the 
Factors  Relevant  to  EPA  ’v  Decision. 

An  agency  acts  arbitrarily  when  it  “entirely  failed  to  consider  an  important  aspect  of  the 
problem.”332  The  proposal  fails  to  consider  a  host  of  critical  issues: 

—  Any  consideration  of  environmental  consequences.  EPA  estimated  in  the  2016  Final  Rule 
that  each  model  year  of  glider  vehicle  production  at  an  estimated  10,000  vehicles  per  year  would 
result  in  from  700-1600  premature  mortalities.333  This  estimate  is  for  exposure  to  PM2.5  alone, 
and  does  not  account  for  cancers  caused  by  exposure  to  the  unfiltered  diesel  exhaust  or  from 
exposure  to  ozone.  It  now  appears  that  these  estimates  are  too  low  —  measured  PM  emissions 
from  a  Fitzgerald  glider  truck  were  up  to  10  times  higher  than  EPA  estimated  in  its  risk 
assessment.334  EDF’s  own  modeling  indicates  that,  with  the  likely  increase  in  glider  vehicle 
sales,  pollution  burdens  from  this  Proposed  Rule  may  be  even  more  significant  than  EPA’s  2016 
evaluation.335  The  Proposal  ignores  the  issue,  except  for  an  offhand  statement  (after  noting  that 
health  benefits  to  children  from  the  2016  Final  Rule  would  be  lost)  that  NAAQS  protections 
remain.336  There  is  no  NAAQS  for  diesel  exhaust,  and  EPA  says  nothing  whatever  about  what 
means,  if  any,  could  be  available  to  the  States  to  address  the  additional  NAAQS  pollution.  And 
if  Congress  intended  that  the  NAAQS  would  be  sufficient  protection  from  vehicular  air 
pollution,  it  would  not  have  enacted  Title  2  of  the  Clean  Air  Act.  This  glaring  omission  itself 
renders  the  proposal  fatally  arbitrary. 


327  42  U.S.C.  §  7607. 

323  Id. 

329  Kennecott  Corp.  v.  EPA.,  684  F.2d  1007, 1019-20  (D.C.  Cir.  1982)  (where  data  of  central  relevance  to  the 
rulemaking  was  not  placed  in  the  docket  until  shortly  before  promulgation,  “EPA's  refusal  to  convene  a  new  round 
of  public  comment  proceedings  constitute  [ed]  reversible  error  under  s  307(d)(9)”);  Union  Oil  Co.  of  California  v. 
U.S.  E.P.A.,  821  F.2d  678,  682-83  (D.C.  Cir.  1987)  (The  “docket  must  provide  the  entire  basis  for  the  final  rule  . . . 
failure  to  docket  data  and  analysis  relied  upon  in  formulating  a  final  rale  violates  §  307(d)(6)(C)  of  the  Clean  Air 
Act”). 

330  42  U.S.C.  §  7607. 

331  Ne.  Maryland  Waste  Disposal  Auth.  v.  EPA,  358  F.3d  936,  950  (D.C.  Cir.  2004). 

332  State  Farm,  463  U.S.  at  43. 

333  See  HDP2  Response  to  Comments  at  1965  &  1963. 

334  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-20 14-0827-24 17. 

335  See  Section  1(g). 

33682  Fed.  Reg.  53,442;  53,448. 
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While  EPA’s  failure  to  consider  the  impact  of  increased  emissions  on  human  health  is  a  core 
error,  it  is  hardly  the  only  important  consideration  that  EPA  has  failed  to  consider  in  the 
proposed  rule: 

—  Any  consideration  of  the  proposal’s  implications.  As  explained  at  above337,  the  proposal  rests 
on  a  theory  that  threatens  to  undermine  all  Title  2  vehicular  controls:  put  a  used  part  on  an 
otherwise  new  motor  vehicle  and  Title  2  no  longer  applies.  The  proposal  could  also  undermine 
existing  standards  for  remanufactured  marine  and  locomotive  engines.  The  agency  has  failed  to 
address  these  implications. 

—  Any  consideration  of  environmental  justice  issues.  Near-roadway  communities  will  be 
exposed  to  additional  harmful  pollution  from  glider  vehicles  under  this  Proposed  Rule.338  These 
communities  are  disproportionately  low-income  communities  of  color.  Under  Executive  Order 
12,898,  EPA  has  a  responsibility  to  evaluate  these  impacts — yet  the  proposal  provides  no 
analysis  or  consideration  of  this  issue. 

— Effects  on  trucking  and  engine  manufacturing  industries.  By  sanctioning  unlimited  pollution 
emissions  from  glider  vehicles,  the  proposal  leads  to  a  unlevel  playing  field,  putting  at  risk 
investments  and  jobs  in  protective  vehicular  and  engine  emission  controls.339  An  unlevel  playing 
field  will  also  adversely  impact  dealers  of  new  trucks  meeting  current  emission  standards.340 
The  proposal  fails  to  address  these  impacts,  or  otherwise  consider  them. 

—  Existence  and  exercise  of  authority  over  rebuilt  diesel  engines.  As  explained  above341, 
section  202(a)(3)(D)  of  the  Act  not  only  provides  explicit  authority  over  rebuilt  diesel  engines, 
but  EPA  exercised  that  authority  in  the  2016  Final  Rule  to  control  emissions  from  rebuilt  diesel 
engines  in  glider  vehicles.  The  proposal  unlawfully  fails  to  explain  why  it  is  choosing  to  revoke 
its  exercise  of  that  authority. 

—  Implications  for  attaining  and  maintaining  PM  and  Ozone  NAAQS.  Several  states  testified  at 
the  public  hearing  that  states  have  factored  in  the  restrictions  on  uncontrolled  glider  vehicular 
emissions  into  PM  and  NOx  budgets.  The  proposal  undermines  these  efforts  and  fails  to  address 
the  issue.  The  proposal  also  fails  to  address  the  implications  for  stationary  sources.  The 
additional  NOx  and  PM  emissions  will  need  to  be  made  up  out  of  stationary  source  emissions. 
The  proposal  again  fails  to  address  this  issue. 


337  See  Section  V  above. 

338  See,  e.g.  Testimony  of  David  Friedman,  Consumers  Union, ,  EPA  public  hearing  on  Proposed  Rule  (December  4, 
2017);  Testimony  of  Blanca  Iris  Verduzco,  East  Yard  Communities  for  Environmental  Justice,  EPA  public  hearing 
on  Proposed  Rule  (December  4, 2017). 

339  See,  e.g..  Testimony  of  Glen  Kedzie,  American  Trucking  Association,  EPA  public  hearing  on  Proposed  Rule 
(December  4,  2017);  Testimony  of  Volvo,  EPA  public  hearing  on  Proposed  Rule  (December  4, 2017);  Testimony  of 
Heavy  Duty  Fuel  Efficiency  Group,  EPA  public  hearing  on  Proposed  Rule  (December  4, 2017). 

340  See ,  e.g..  Testimony  of  Robert  Nuss,  Nuss  Tracks  &  Equipment,  EPA  public  hearing  on  Proposed  Rule  (Dec.  4, 
2017),  ID  No.  EPA-HQ-OAR-2014-0827-4307  available  at  https://www.regulations.gov/document7DN3PA-HO- 
QAR-2014-0827-4307. 

341  Section  V  above. 
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—  Cost  Benefit.  The  2016  Phase  2  Standards  are  conservatively  estimated  to  yield  monetized 
benefits  of  $3  to  $1 1  billion  each  model  year  —  and  just  for  PM2.5  reductions.342  The  proposal 
fails  to  address  why,  given  the  explicit  authority  over  emissions  from  new  and  rebuilt  diesel 
engines,  it  would  forgo  these  benefits.  Indeed,  the  Proposed  Rule  does  not  include  a  cost-benefit 
analysis  of  the  proposed  course  of  action,  just  a  brief  and  high-level  economic  assessment343— 
even  though  the  Proposed  Rule  acknowledges  that  it  is  a  “significant  regulatory  action”  under 
Executive  Order  12,866. 344 

—  EPA  Tests  of  Glider  Vehicle  Emissions.  Tests  of  glider  vehicular  emissions  conducted  at  the 
EPA  lab  showed  NOx  and  PM  emissions  at  or  higher  than  EPA  initially  estimated.  The  proposal 
omits  mention  of  these  tests  and  otherwise  fails  to  account  for  this  test  information.  Instead,  it 
refers  to  a  study  conducted  by  Tennessee  Tech  University,  ignoring  this  study’s  many 
deficiencies.345  By  failing  to  address  the  most  relevant  technical  information,  the  Proposed  Rule 
is  again  impermissibly  arbitrary. 

These  serious  omissions  are  only  a  partial  list  of  critical  issues  which  the  proposal  outright 
misses  or  otherwise  fails  to  address  sufficiently,  rendering  the  proposal  fatally  arbitrary.  As 
explained  in  the  preceding  section,  these  omissions  also  constitute  impermissible  lack  of  notice 
as  to  critical  issues,  necessitating  a  reproposal  should  EPA  decide  to  proceed  with  this  matter. 

s  fffK  bin  K 

EPA’s  rulemaking  process  has  been  inappropriately  rushed,  providing  inadequate  opportunity  to 
comment  on  the  numerous  complex  and  troubling  aspects  of  this  rulemaking. 

EPA’s  proposed  rule  was  published  on  November  16,  20 17. 346  After  a  short  comment  period, 
encompassing  three  separate  federal  holidays,  comments  are  due  on  January  5  ,  20  1  8.347  EPA 
summarily  rejected  two  reasonable  and  well-supported  requests  for  additional  time  to  comment 
from  the  American  Lung  Association  (ALA)  and  the  Northeast  States  for  Coordinated  Air  Use 
Management  (NESCAUM).  As  ALA  noted,  it  requested  additional  time  for  comment  in  light  of 
the  significant  public  health  ramifications  of  the  proposal,  the  new  information  added  to  the 
docket  and  the  challenge  of  the  brief  comment  period: 

EPA  added  an  important  analysis  of  glider  truck  emissions  to  th  e  docket  on 
November  22,  2017  that  requires  more  time  for  review  than  is  cu  rrently  available. 

. . .  Further,  on  November  22,  2017,  EPA  added  a  memorandum  to  thdocket:  “EPA 
Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter.”  The  proposed  repeal  cites  the  analysis  from 


342  HDP2  Response  to  Comments  at  1965. 

343  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  Nov.  16,  2017, 
EPA-HQ-OAR-20 14-0827 -2407 . 

344  Proposed  Rule,  82  Fed.  Reg.  at  53,447. 

345  See  Section  I  above. 

346  82  Fed.  Reg.  at  53,442. 

347  Id. 
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Tennessee  Technological  University  as  justification  for  the  proposal;  however,  the 
EPA  memorandum  raises  many  questions  about  the  University’s  ana  lysis,  the  test 
procedures  followed  and  the  results  presented.  The  memorandum  i  ndicates  that 
EPA  will  request  additional  information  about  “each  of  the  test  articles  regarding 
engine  and  vehicle  mileage  and  age”  and  “NOx  emission  levels  as  sociated  with 
each  test  article.”  However,  as  of  December  19,  2017,  no  additi  onal  information 
has  been  posted  to  the  docket.348 

Meanwhile,  NESCAUM  specifically  noted  that 

The  US  EPA’s  test  results  indicate  significant  burdens  will  beplaced  upon  our  state 
air  quality  programs  by  allowing  for  a  large  increase  of  NOx  an  d  fine  particulate 
emissions  from  on-road  heavy-duty  trucks  that  had  not  previousl  y  been  expected 
or  accounted  for  by  state  air  quality  planners.  The  obvious  imp  lications  of  the  US 
EPA  study  for  public  health  protection  deserve  a  fuller  consideration  than  currently 
provided  by  the  January  5,  2018  comment  deadline.349 

EPA  summarily  rejected  these  two  well-founded  requests  in  essentially  identical  letters  that 
emphasized  concern  about  making  a  timely  decision  before  the  January  1,  2018  provisions  take 
effect.350  But  the  only  interests  desiring  the  upheaval  of  the  status  quo  provisions  are  those  of  the 
glider  industry.  In  keeping  with  the  inappropriate  bias  that  has  colored  this  process,351  EPA  did 
not  acknowledge  the  numerous  other  important  stakeholder  interests  at  risk  due  to  the  agency’s 
unduly  rushed  process. 

This  rush  is  particularly  notable  when  compared  with  the  multiple  opportunities  for  input  on 
glider  industry  issues  provided  for  as  part  of  the  development  of  the  Phase  2  Standards.  EPA  and 
NHTSA’s  Phase  2  proposed  rule  was  published  on  July  13,  2015,  with  comments  due  on 
September  11,  2015;352  EPA  and  NHTSA  subsequently  extended  the  comment  period  to  October 
1,  20 15. 353  EPA  offered  an  additional  opportunity  to  comment  on  glider  vehicle-related  issues 
when  it  published  a  Notice  of  Data  Availability  on  March  2,  2016,  with  comments  due  on  April 
1,  20 16. 354  As  discussed  below  in  Section  XI(b),  as  part  of  the  Phase  2  Rulemaking  EPA 


348  American  Lung  Association,  Request  for  Extension,  available  at 

https://www.epa.gov/sites/production/files/20 1 7- 1 2/documents/ala-glider-nprm-extension-request-201 7- 1 2- 
20_0.pdf. 

349  Northeast  States  for  Coordinated  Air  Use  Management,  Request  for  Extension,  available  at 
https://www.epa.gov/sites/production/files/20 1 7-  12/documents/nescaum-glider-nprm-extension-request-20 17-12- 
14.pdf 

350  See,  e.g..  Letter  from  EPA  to  American  Lung  Association  Denying  Request  to  Extend  Comment  Deadline, 
available  at  https  ://www.epa.gov/sites/production/files/20 17-1 2/documents/ala-glider-response-letter-20 17-12- 
21.pdf. 

351  See  Section  XI. 

352  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2  Proposed  Rule,  80  Fed.  Reg.  40,138  (July  13,  2015). 

353  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  - 
Phase  2;  Extension  of  the  Comment  Period,  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR- 
2014-0827-0921. 

354  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2 — Notice  of  Data  Availability,  81  Fed.  Reg.  10,822  (Mar.  2,  2016). 
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convened  a  small  business  panel  and  published  a  proposed  and  final  regulatory  flexibility 
analysis,  all  with  specific  portions  focused  on  considering  and  soliciting  input  on  glider  industry 
issues. 

fXKq 

K 

The  circumstances  under  which  EPA  issued  the  Proposed  Rule  strongly  suggest  a  decision  that 
was  made  on  considerations  other  than  the  legal  and  factual  merits.  First,  although  multiple 
parties  sought  review  of  the  2016  Phase  2  Standards  in  the  U.S.  Court  of  Appeals  for  the  D.C. 
Circuit,  no  party  raised  claims  against  the  glider  provisions  before  the  court.  Not  one  glider 
vehicle  manufacturer  petitioned  for  review  of  the  rule  -  nor  did  any  other  party  challenge  EPA’s 
authority  to  regulate  glider  vehicles  in  court.  Furthermore,  as  EPA  noted  in  the  Phase  2 
rulemaking,  even  as  raised  in  the  public  comments  in  the  Phase  2  rulemaking,  the  argument  that 
EPA  lacked  authority  to  regulate  glider  vehicles  “appears  to  be  untimely”  because  the  Phase  1 
rule  had  included  an  interim  exemption  for  gliders  which  rested  on  the  position  that  gliders  were 
subject  to  regulation  under  Section  202. 355  EPA  thus  is  attempting  to  revisit  a  decision  that  was 
settled  twice  over,  based  upon  an  impermissible  statutory  interpretation  that  the  glider  industry 
had  not  deemed  sufficiently  strong  to  present  to  the  court. 

EPA’s  decision  to  revisit  its  decision  in  both  the  Phase  1  and  Phase  2  rulemakings  that  gliders 
are  “new  motor  vehicles”  under  Title  22  of  the  CAA  came  only  after  a  non-docketed  May 
meeting  between  EPA  Administrator  Pruitt  and  representatives  of  glider  company  Fitzgerald 
Glider  Kits  at  EPA  headquarters.356  That  meeting  was  followed  two  months  later  by  a  petition 
for  reconsideration  filed  by  Fitzgerald  and  others  on  July  10,  2017,  long  after  the  time  for 
judicial  review  had  run,  and  months  after  litigation  had  commenced. 

The  May  2017  private  meeting  appears  to  have  played  a  major  role  in  the  agency’s  decision  to 
reinitiate  rulemaking,  yet  no  information  about  the  meeting  is  listed  in  the  docket.  EPA  should 
address  the  role  of  the  May  meeting  with  Fitzgerald  in  its  rulemaking.  The  facts  and 
circumstances  surrounding  that  meeting  and  any  commitments  made  by  EPA  should  be  publicly 
docketed.357 

Nor  is  the  May  2017  meeting  the  only  aspect  of  the  procedures  leading  to  the  proposal  that  raise 
serious  concerns  about  the  integrity  of  the  rulemaking  process.  Without  detailing  its  substance 
or  vouching  for  its  accuracy,  EPA  in  its  proposed  repeal  cited  to  an  industry-sponsored  study 
performed  by  Tennessee  Technological  University  at  Fitzgerald’s  facility  using  Fitzgerald 


355  See  81  Fed.  Reg.  at  73,513. 

356  See,  e.g.,  Steve  Mufson  and  Juliet  Eilperin,  EPA  chief  Pruitt  met  with  many  corporate  execs.  Then  he  made 
decisions  in  their  favor.  Washington  Post  (Sept.  23, 2017),  https://www.washingtonpost.com/news/energy- 
enviromnent/wp/2017/09/22/epa-chief-pruitt-met-with-manv-corporate-execs-shortlv-before-maldng-decisions-in- 

their-favor/?utm  term=.77cbee5cf92f;  see  also  EPA,  Calendar  for  Scott  Pruitt,  Administrator,  available  at 
https://www.epa.gov/senior-leaders-calendars/calendar-scott-pmitt-administrator. 

357  See  CAA  section  307(d)(3)  (“[a]ll  data  [and]  information  ...  on  which  the  proposed  rale  relies  shall  be  included 
in  the  docket  on  the  date  of  publication  of  the  proposed  rale”). 
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equipment.358  Based  upon  what  is  known,  those  tests  departed  egregiously  from  proper  testing 
protocols,  and  simply  do  not  support  the  conclusion.359  see  pp.  — ,  Infra.  But  EPA  has  also  failed 
to  release  basic  information  about  the  test,  even  though  EPA  invoked  it  in  the  proposal  as 
ostensibly  having  called  into  question  EPA’s  extensive  prior  finding  that  harmful  emissions  from 
glider  vehicles,  including  emissions  of  NOx  and  PM,  are  extremely  high,  and  many  times  the 
rate  of  emissions  from  new  trucks  meeting  current  emissions  standards.  This  failure  to  produce 
all  information  concerning  the  Tennessee  Tech  study  and  EPA’s  analyses  of  it  is  unlawful,360  and 
precludes  the  public  from  having  a  full  and  fair  opportunity  to  comment  on  the  proposed 
repeal.361 

At  the  same  time,  EPA’s  NYFEL  laboratory  itself  has  tested  two  of  Fitzgerald’s  glider 
vehicles.362  The  test  results  indicate  that  EPA’s  initial  estimates  of  emissions  —  that  emissions 
of  glider  vehicles  would  20-40  times  greater  than  freight  trucks  with  new  engines  —  in  fact 
underestimated  glider  emissions.  Based  on  the  testing,  measured  PM  emissions  were  as  much  as 
450  times  higher  than  those  of  current  engines.363  .  Yet  EPA  issued  the  proposal  invoking  the 
dubious  Tennessee  Tech  results,  without  awaiting  the  results  of  its  own  renewed  testing. 

The  unusual  circumstances  of  this  rulemaking  show  the  extreme  irregularity  of  EPA’s  process. 
The  belated  disinterment  of  an  issue  that  no  party  even  sought  to  raise  in  the  D.C.  Circuit 
challenges  to  the  Phase  2  Standards;  the  non-docketed  meeting  between  the  Administrator  and  a 
private  company  that  is  the  Proposed  Rule’s  principal  beneficiary,  followed  months  later  by  an 
extremely  late  “reconsideration”  request;  EPA’s  invocation  in  the  proposal  of  a  facially  dubious, 
methodologically  opaque,  industry-funded  study  to  propose  repeal  even  before  awaiting  the 
results  of  EPA’s  own  emissions  tests;  and  the  agency’s  failure  even  to  consider  the  impact  of  the 
decision  for  public  health  or  the  integrity  of  the  entire  program  for  heavy-duty  vehicles,  all 
strongly  suggest  that  this  is  not  a  decision  being  made  on  the  merits.  The  basic  irrationality  of 
the  proposed  action  -  rolling  back  settled  (and  judicially  unchallenged)  regulations  which  rest 
upon  EPA’s  clear  statutory  authority,  addressing  vehicles  that  present  almost  unequalled  hazards 
to  human  health  among  all  mobile  sources,  further  suggests  that  this  decision  is  not  based  upon 
the  statutory  and  evidentiary  merits.  These  circumstances  instead  paint  a  picture  of  an  agency 
rewarding  a  particular  private  interest  after  successful  lobbying  of  the  Administrator  in  a  private 
meeting.364  That  is  not  a  valid  basis  for  administrative  action.  Nor  is  Administrator  Pruitt’s 


358  82  Fed.  Reg.  53,444. 

359  See  Section  1(f) 

360  See  42  U.S.C.  7607(d)(3)  provides  that  the  statement  of  basis  and  purpose  for  a  proposed  rule  “shall  include” 
among  other  things  “(  )  the  factual  data  on  which  the  proposed  rale  is  based,”  and  “(  )  the  methodology  used  in 
obtaining  the  data  and  in  analyzing  the  data”  and  requires  that  “All  data,  information,  and  documents  referred  to  in 
this  paragraph  on  which  the  proposed  rale  relies  shall  be  included  in  the  docket  on  the  date  of  publication  of  the 
proposed  rale.” 

361  See  Section  VII. 

362  See  Section  XX. 

363  See  EPA  testing  memo  (operations  under  transient  conditions). 

364  See,  e.g Natural  Res.  Def.  Council,  Inc.  v.  Sec.  Exch.  Comm'n.,  606  F.2d  1031,  1049  n.  23  (D.C.Cir.1979) 
(noting  that  “presumption  of  agency  regularity  ...  is  rebutted,”  when  “the  agency  has  demonstrated  undue  bias 
towards  particular  private  interests”)  (citing  Central  Florida  Enterprises,  Inc.  v.  FCC,  598  F.2d  37  (1978)). 
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interest  in  reversing  policies  of  the  prior  administration,  standing  alone,  a  valid  rationale  for 
creating  a  major  public  health  risk  from  unlimited  glider  vehicle  pollution.365 

XK  de  d 

The  proposal  requests  comments  on  purported  GHG  and  recycling  benefits  from  glider 
vehicles — backhandedly  suggesting  that  glider  vehicles  have  GHG  benefits  as  compared  to  new, 
modem  vehicles  because  of  greater  fuel  efficiency.366  First,  any  claimed  benefits  are  minor  in 
scale  to  the  enormous  public  health  consequences  of  this  proposal,  which  properly  should  be  the 
main  focus  in  this  rulemaking.  Moreover,  these  claimed  benefits  are  not  supported  by  any  record 
evidence — and  in  many  cases  are  clearly  contradicted  by  the  record. 

First  of  all,  the  primary  issue  here  is  criteria  pollutant  emissions.  The  record  demonstrates  that 
criteria  pollution  emissions  from  glider  vehicles  are  many  multiple  times  higher  than  freight 
trucks  with  modem  controls.367  Assertions  that  glider  vehicles  have  GHG  or  recycling  benefits 
have  only  been  made  generally  in  the  record;  no  claim  has  been  made,  let  alone  with 
substantiation,  that  these  alleged  benefits  would  counterbalance  the  health  harms  from  glider 
vehicles’  criteria  emissions.368 

EPA’s  most  recent  memo  into  the  record  appropriately  rejects  these  asserted  benefits.  EPA’s 
economic  analysis  for  this  proposal  notes  that  “EPA  has  not  verified  these  claims”  with  respect 
to  fuel  efficiency  of  uncontrolled  gliders.369  The  agency  further  noted  that,  if  the  proposal  is 
finalized,  glider  manufacturers  will  no  longer  need  to  incorporate  Phase  2  fuel  saving 
technologies,  such  that  any  alleged  fuel  efficiency  benefit  would  be  offset.370  The  agency 
concluded  that  “[t]o  the  extent  glider  engines  may  have  a  fuel  efficiency  advantage  over  current 
newly  manufactured  engines,  any  such  advantage  for  glider  vehicles  is  likely  to  decrease  in  the 
future.”371 

EPA  also  properly  rejected  these  assertions  in  the  2016  Phase  2  rulemaking:  EPA  concluded  that 
glider  vehicles  are  likely  less  fuel  efficient  as  compared  to  trucks  with  engines  meeting  the  Phase 
1  MY  2017  engine  standard,372  and  freight  trucks,  which  will  meet  the  Phase  2  Standards  in 
2021,  will  necessarily  provide  even  greater  fuel  efficiency  advantages.373  More  recently,  EPA’s 
new  test  results  found  that  the  two  glider  vehicles  had  marginally  lower  CO2  emissions  as 


365  See  N.C.  Growers,  Inc.  v.  United  Farm  Workers ,  702  F.3d  755,  xxx  (4th  Cir.  2012)  (Wilkinson,  J.,  concurring) 
(“Changes  in  course  . . .  cannot  be  solely  a  matter  of  political  winds  and  currents.  . . .  Otherwise,  government 
becomes  a  matter  of  whim  and  caprice  of  the  bureaucracy,  and  regulated  entities  will  have  no  assurances  that 
business  planning  on  today’s  rules  will  not  be  arbitrarily  upset  tomorrow.”). 

366  82  Fed.  Reg.  53,444,  referring  to  the  petition  for  reconsideration 

367  See  Section  I. 

368  See,  e.g.,  F1DP2  Response  to  Comments  pg.  1843. 

369  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  Nov.  16,  2017,  pg. 
2,  EPA-HQ-OAR-20 14-0827-2407. 

370  Id. 

371  Id.  at  3. 

372HDP2  Response  to  Comments  pg.  1878-79, 1885. 

373  HDP2  Response  to  Comments  pp.  1878-79. 
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compared  to  the  tested  new  2014  and  2015  vehicles.374  To  the  extent  that  glider  vehicles 
currently  offer  any  fuel  efficiency  or  GHG  benefits,  these  benefits  will  erode  and  disappear 
because  gliders,  under  this  proposal,  would  not  be  mandated  to  achieve  the  current  and  upcoming 
GHG  improvements  under  the  Phase  1  and  2  Standards.  MY  2017  and  later  wholly  new  vehicles 
will  continue  to  be  more  efficient  thanks  to  EPA’s  Phase  1  and  2  Standards.  These  GHG 
standards  will  lead  to  significant  per-vehicle  fuel  savings  and  GHG  reductions.  The  Phase  2 
Standards  for  tractors  are  projected  to  reduce  fuel  consumption  and  GHG  emissions  by  13%  in 
MY2021,  20%  in  MY2024,  and  25%  in  MY  2027  compared  to  2017  tractors,  with 
corresponding,  incremental  increases  in  intervening  years.375 

Finally,  any  alleged  GHG  benefit  is  also  outweighed  by  the  concern  EPA  noted  in  its  2016  Final 
Rule,  that  glider  vehicles  would  not  have  important  emission  controls  for  hydrofluorocarbons,  a 
highly  potent  category  of  greenhouse  gases — specifically,  gliders  would  not  comply  with  air 
conditioning  leakage  controls  included  in  the  Phase  1  rules.376 

The  proposal  also  includes  assertions  that  glider  vehicles  are  more  fuel-efficient  than  the  old 
trucks  they  are  replacing  because  they  have  improved  aerodynamics  and  low  rolling  resistance 
tires.  Again,  the  ability  to  make  glider  vehicles  with  these  efficiency  improvements  is  not 
impacted  by  the  current  provisions.  The  phase  2  final  rule  simply  requires  that  the  engines 
installed  in  these  more  efficient  glider  vehicles  be  held  to  modem  emissions  standards  to  protect 
public  health  and  the  environment.  And  as  discussed  above,  glider  vehicles  are  purchased  as  an 
alternative  to  new,  compliant  freight  bucks,  not  as  alternative  to  purchasing  old  vehicles  that 
have  already  reached  the  end  of  their  useful  life.377 

In  sum,  in  its  new  proposal,  EPA  provides  no  meaningful  consideration,  evidence,  or  analysis  to 
justify  setting  aside  its  2016  findings  or  its  new  testing,  all  of  which  firmly  rebuts  any 
meaningful  GHG  benefits  from  glider  vehicles. 

Arguments  related  to  the  recycling  benefits  of  gliders  are  similarly  unsubstantiated  and 
unconvincing.  EPA  noted  in  its  2016  rulemaking  that  commenters  “did  not  provide  an  analysis 
for  EPA  to  evaluate”  to  substantiate  general  claims  that  remanufacturing  required  less  energy  as 
compared  to  new  freight  truck  manufacturing378;  in  its  new  proposal,  EPA  now  includes  a 
similarly  unsubstantiated  claim  that  glider  vehicles  reuse  approximately  4,000  pounds  of  cast 
steel,  which  may  avoid  NOx  emissions.379  Neither  the  agency  nor  the  petition  for  reconsideration 


374  EPA,  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider 
Vehicles,”  (November  20,  2017).  See:  https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2417 

375  81  Fed.  Reg.  at  73,482.  The  Phase  1  program  when  fully  implemented  by  2017,  will  result  in  approximately  a  15- 
32%  improvement  in  fuel  consumption  for  Class  7  and  8  combination  tractors  compared  to  a  2010  tractor.  81  Fed. 
Reg.  at  73,503-04.  In  addition,  the  Phase  2  standards  will  provide  an  improvement  in  fuel  efficiency  of  19%  -  24% 
relative  to  a  2017  tractor,  yielding  a  total  combined  improvement  of  34  to  57  percent  relative  to  a  2010  tractor.  Id. 

As  manufacturers  continue  to  meet  the  Phase  1  and  2  standards,  covered  freight  trucks  will  continue  to  gain 
improvements  in  aerodynamics,  low  rolling  resistant  tires,  weight  reduction,  improved  transmissions,  improved  air 
handling,  and  other  improvements.  Greenhouse  Gas  Emission  Standards  and  Fuel  Efficiency  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles,  78  Fed.  Reg.  at  57201-57221  (September  15, 201 1). 

376  HDP2  Response  to  Comments  pg.  1877. 

377  See  Section  XX. 

378  HDP2  Response  to  Comments,  pg.  1877. 

379  82  Fed.  Reg.  53,444. 
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provides  documentation  or  quantification  of  the  alleged  NOx  emissions  avoided  or  any  other 
pollution  benefit — let  alone  any  documentation  that  the  emissions  avoided  would  match  the 
enormous  scale  of  NOx  pollution  that  would  certainly  be  emitted  by  continued  unlimited  sale  of 
uncontrolled  glider  vehicles.  Nor  do  they  grapple  with  important  context  indicating  that  if 
engines  were  not  reused  in  gliders,  they  would  be  recycled.:  steel  is  already  the  most  recycled 
material  in  the  U.S.380;  steel  recycling  rates  as  of  2012  stood  at  88%  overall,  with  a  92.5% 
recycling  rate  for  automobiles.381  The  unsubstantiated  claim  regarding  gliders’  recycling  benefits 
is  not  a  valid  reason  to  also  allow  these  vehicles  to  pollute  indiscriminately. 


XfKq  mo  I 

J  K 

The  Proposed  Rule  will  create  a  market  distortion  in  the  freight  truck  industry,  establishing  a 
pollution  loophole  at  the  expense  of  public  health  in  communities  across  the  country  as  well  as 
truck  manufacturers  and  dealers  that  have  responsibly  invested  in  selling  trucks  equipped  with 
modem  pollution  controls. 

The  Phase  2  Standards  do  not  unfairly  burden  the  glider  industry;  in  that  mlemaking,  EPA 
analyzed  and  considered  the  effect  the  gliders  provision  would  have  on  small  glider-producing 
businesses.382  In  contrast,  EPA  performed  no  such  small  business  analysis  with  respect  to  the 
impact  of  this  Proposed  Rule,  and  accordingly  failed  to  consider  its  negative  potential  impacts 
for  small  businesses  that  have  invested  in  pollution-controlled  freight  truck  sales  and 
maintenance. 

There  is  no  substantiation  in  the  record  demonstrating  that  sales  of  new  glider  vehicles  and 
wholly  new  trucks  will  decrease  overall  if  the  Phase  2  glider  provisions  go  into  effect;  even  if 
there  was,  the  benefits  of  the  Phase  2  glider  provisions  dramatically  outweigh  any  costs,  and  the 
program  carefully  considered  and  accommodated  small  business  concerns. 

Administrator  Pruitt  has  stated  repeatedly  that  EPA  should  not  be  in  the  position  of  picking 
winners  and  losers  in  regulating  pollution.383  This  proposal  would  do  just  that:  allowing  the 
unrestricted  use  of  highly  polluting  diesel  engines  to  benefit  a  chosen  few  glider  producers,  at  the 
expense  of  Americans’  health  and  safety,  and  at  the  further  expense  of  the  heavy-duty  truck  and 
engine  industry,  supply  chain,  and  employees. 


380  Institute  of  Scrap  Recycling  Industries,  The  Scrap  Recycling  Industry:  Iron  and  Steel,  2016  (accessed  Dec.  30, 
2017),  http://www.isri.org/docs/default-source/recycling-industry/fact-sheet — iron-and-steel.pdf. 

381  Steelworks,  Steel  is  the  World’s  Most  Recycled  Material,  2017  (accessed  Dec.  30,  2017), 
http  ://ww  w  .steel,  org/sustainab  ility/steel-recy  c  ling.aspx . 

382  See  HDP2  Rule,  8 1  Fed.  Reg.  at  73,941-42. 

383  See  e.g.  Energywire:  Friday,  April  21,  2017  (recounting  Administrator  Pruitt’s  speech  at  Thomas  Hill  Missouri 
facility).  See  e.g.,  Tom  DiChristopher,  New  EPA  chief  plans  ‘humble  ’  approach  to  regulating  C02  emissions, 
CNBC  (Mar.  28,  2017),  https://www.cnbc.eom/2017/03/28/epa-chief-scott-pruitt-signals-less-aggressive-resDonse- 
to-emissions.html  (“Pruitt  said  the  EPA  would  not  issue  rules  that  pick  winners  and  losers.”);  Jeffrey  Tomich,  Pruitt 
says  Trump ’s  EPA  won ’t pick  ‘winners  and  losers,  ’  E&E  News  (Apr.  2 1 ,  20 1 7), 

https://www.eenews.net/stories/1060053390:  Daniella  Diaz,  Pruitt  announces  withdrawal  of  Clean  Power  Plan, 
CNN  (Oct.  10, 2017),  http://www.cim.com/2017/10/Q9/politics/environmental-protection-agencv-scott-pruitt-clean- 
power-plan/index.html. 
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a.  The  proposal  will  disadvantage  mainstream  truck  dealers  and  manufacturers 
that  are  installing  pollution  controls,  creating  a  competitive  advantage  for 
glider  manufacturers  based  upon  their  ability  to  impose  the  costs  of  their 
vehicles9  operations  on  the  public. 

This  Proposed  Rule  would  unfairly  advantage  the  glider  industry  by  exempting  them  from  Clean 
Air  Act  safeguards  that  have  enormous  benefits  for  public  health.  The  glider  industry  would  reap 
all  the  upside,  while  communities  across  the  country  would  bear  the  burden  of  substantially 
increased  pollution. 

Glider  vehicles  compete  with  new  trucks.  EPA’s  economic  assessment  for  this  Proposed  Rule 
concluded  that  “EPA  agrees  that  either  strengthening  or  weakening  the  requirements  for  glider 
vehicles  could  potentially  impact  the  competitive  balance  in  the  heavy-duty  truck  market,  both 
advantaging  and  disadvantaging  small  businesses.”384  As  discussed  in  greater  detail  in  section 
1(h),  the  notion  that  the  alternative  to  glider  vehicles  is  an  old  freight  truck  is  misplaced. 
Furthermore,  any  alleged  price  advantage  for  gliders  would  be  a  classic  externality:  the  cost  of 
pollution  control  is  externalized  to  those  exposed  to  glider  vehicle  pollution.  This  type  of 
externalizing  of  vehicular  pollution  costs  is  precisely  what  Title  2  of  the  Act  is  designed  to 
end.385  This  externality — this  loophole — creates  a  windfall  for  the  glider  industry  that 
Americans  all  pay  for  by  undermining  the  tremendous  progress  that  has  been  achieved  in 
addressing  freight  truck  pollution. 

Moreover,  because  glider  sales  compete  against  sales  of  fully  compliant  new  trucks,  the  result 
would  be  a  zero-sum  impact  on  the  overall  freight  truck  industry,  with  increased  sales  and  jobs  in 
the  glider  industry  coming  at  the  expense  of  businesses  all  along  the  value  chain  of  the  industry 
that  have  responsibly  invested  in  pollution  control. 386  EPA  acknowledged  as  much  in  the 
economic  analysis  that  the  agency  included  in  the  record  as  part  of  this  rulemaking.387  The  record 
indicates  that  new  and  used  truck  dealers  and  truck  parts  sellers  are  losing  business  to  glider 
sellers  and  if  EPA  adopts  the  proposal,  it  could  drive  those  dealers  to  enter  the  glider  market  just 
to  remain  competitive.388  This,  in  turn,  would  result  in  even  more  drastic  increases  in  air 


384  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  at  2,  EPA-HQ- 
OAR-2014-0827-2407  (Nov.  16,  2017). 

385  See  supra  Section  XX. 

386  Indeed,  evidence  of  the  jobs  at  risk  from  the  Proposed  Rule  suggest  that,  if  anything,  the  Proposed  Rule  would 
result  in  net  job  losses',  EPA  has  arbitrarily  failed  to  consider  this  possibility.  See  Section  XI(a)(iii). 

387  U.S.  Environmental  Protection  Agency,  Assessment  of  Economic  Factors  Associated  with  the  Proposed  Repeal 
of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  (Nov.  16, 2017,),  EPA-HQ-OAR- 
2014-0827  -2407  (“EPA  agrees  that  either  strengthening  or  weakening  the  requirements  for  glider  vehicles  could 
potentially  impact  the  competitive  balance  in  the  heavy-duty  truck  market,  both  advantaging  and  disadvantaging 
certain  small  businesses.”),  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2407. 

388  Testimony  of  John  Calvin  Doub,  TMI  Truck  &  Equipment,  at  EPA  Flearing  (Dec.  4, 2017)  (explaining  that  the 
profit  margin  is  so  big  on  gliders,  if  you  change  the  rule,  you  can  expect  to  see  other  industry  players  jumping  in), 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4285.  See  also  Testimony  of  Ken  Davis, 
Bruckner  Track  Sales,  EPA-HQ-OAR-2014-0827-4327  (Nov.  5,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4327  (“I  have  lost  sales  to  glider  vehicles  and 
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pollution,  resulting  in  further  increases  in  the  negative  health  effects  described  in  Part  I  of  this 
comment,  and  seriously  undermining  Clean  Air  Act  emissions  standards  for  all  heavy-duty 
vehicles. 


K  The  glider  industry  has  dramatically  expanded  due  to  a  pollution 

loophole. 

Dramatic  growth  in  glider  vehicle  production  occurred  due  to  a  loophole  in  pollution  safeguards, 
which  glider  manufacturers  have  taken  advantage  of  to  sell  vehicles  not  in  compliance  with 
current  pollution  safeguards.389  The  failure  to  meet  modem  pollution  standards  is  advertised  as 
an  advantage  for  these  freight  trucks.  One  glider  company’s  website  advertises  several 
advantages  of  a  glider  vehicle  “compared  to  a  factory  truck,”  as  including  “[n]o  DEF  or 
EGR.”.390  Another  advertises  that  its  glider  vehicles  contain  “EPA  98-04  engines  only,” 
meaning  that  the  engines  lack  the  most  current  pollution  control  technology.391  A  trade  press 
article  describes  some  of  the  advantages  of  a  glider  vehicle  as  follows: 

The  tractor’s  Detroit  Reliabilt  Series  60  diesel  doesn’t  have  exhaust-gas 
recirculation,  because  the  engine  must  meet  EPA  emissions  limits  for  the  period  it 
was  originally  built,  1998-2002,  not  the  ’02/’04  regulations  where  EGR  began. 

And  its  exhaust  system  doesn’t  need  a  bulky  diesel  particulate  filter  or  the  diesel 
exhaust  fluid  required  with  selective  catalytic  reduction,  which  debuted  in  2007 
and  2010,  respectively.392 

Any  claims  that  uncontrolled  glider  vehicles  provide  lower  maintenance  costs  are  speculative 
and  not  substantiated  in  the  record.  EPA  noted  in  its  economic  analysis  of  the  Proposed  Rule 
that  “EPA  has  not  verified  these  claims”  and  further  that  “to  the  extent  engine  manufacturers  will 


it  negatively  impacts  my  business.  As  an  example  in  the  Tulsa  area,  we  have  a  fleet  running  nationwide  that  is 
currently  operating  eight  glider  kit  trucks  with  engines  that  don't  meet  current  emissions  standards.  Our  new  trucks 
were  considered  for  purchase  by  company  ownership  but  we  ultimately  lost  the  sales  due  to  the  above  referenced 
negative  factors.”);  Testimony  of  Justin  Keck,  Grande  Truck  Center,  EPA-HQ-OAR-2014-0827-4384  (Jan.  2, 

2018),  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4384  (Citing  a  customer 
who  had  purchased  40  trucks  over  the  past  5  years  but  plans  to  switch  to  buying  gliders  as  long  as  EPA  regulations 
allow  it);  Testimony  of  Matthew  E.  Niebauer,  Legacy  Tmck  Cente  rs,  Inc.,  EPA-HQ-OAR-2014-0827-4378  (Jan.  2, 
2018),  available  athttps://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4378  (“We  have 
numerous  customers  that  had  previously  purchased  new  trucks  from  us  but  have  switched  to  buying  ‘Glider  kits’  in 
recent  years  for  the  sole  purpose  of  avoiding  current  emissions  technology.). 

389  See  Int’l  Council  on  Clean  Transportation,  Comment  on  HDP2  Proposed  Rule  at  13  (Oct.  1,  2015),  available  at 
https ://www. regulations . gov/document?D=EP A-HO-O AR-20 1 4-0827 -1180.:  FleetOwner,  Schneider  offers  glider 
kit  trucks  for  sale  (Oct.  29, 2015),  http://www.fleetowner.com/eauipment/schneider-offers-glider-kit-trucks-sale. 

390  Fitzgerald  Glider  Kits,  What  is  a  Glider  Kit?,  https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit  (last 
accessed  Jan.  3, 2018).  DEF  is  diesel  exhaust  fluid,  which  is  used  in  control  technology  that  removes  harmful  NOx 
emissions  from  diesel  engines  and  is  required  by  2010  emissions  standards;  and  exhaust  gas  recirculation  (“EGR”) 
is  another  NOx  reduction  technology.  See  Discover  DEF,  What  is  DEF?,  http://www.discoverdef.com/def-overview 
(last  accessed  Jan.  3, 2018). 

391  Harrison  Truck  Centers,  Glider  Kits,  http://www.htctrucks.com/index.php/sales/harrison-truck-centers-glider-kits 
(last  accessed  Jan.  3,  2018). 

392  Tom  Berg,  Test  Drive:  Clarke-APG  Dual-Fuel  Glider,  Tmckinginfo  (Apr.  2014), 
http://www.tmckinginfo.com/article/storv/2014/05/test-drive-clarke-apg-dual-fuel-glider.aspx. 
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continue  to  improve  the  reliability. .  .of  their  engines,  as  might  be  expected,  any  operating  cost 
advantage  for  glider  vehicles  would  likely  decrease  in  the  future.”393 


Separately,  the  record  indicates  that  glider  vehicle  buyers  in  some  cases  avoid  a  12%  federal 
excise  tax,  which  is  used  to  fund  the  maintenance  of  our  national  highway  system.394 

K  Expanding  sales  of  glider  vehicles  heightens  the  public  health 
threat  posed  by  this  proposal. 

Record  evidence  supports  the  conclusion  that  glider  sales  are  eating  into  sales  of  fully  compliant 
freight  trucks  that  meet  modern  pollution  standards — indicating  that  even  more  serious  pollution 
burdens  could  stem  from  finalizing  this  proposal.  One  freight  truck  dealership  group — consisting 
of  seven  locations  across  five  states — estimates  that  it  loses  approximately  25%  of  annual  new 
truck  retail  sales  volume  to  glider  kits.395  Another  truck  dealer,  testifying  at  the  December  4, 
2017  EPA  hearing  on  this  proposal,  expressed  concern  that  an  unintended  consequence  of  this 
rule  could  be  a  major  increase  in  the  gliders  market  share  compared  to  fully  compliant  new  and 
used  trucks.396  He  estimated  that  gliders  could  grow  to  occupy  30%  of  the  freight  truck 
market.397  This,  of  course,  would  mean  that  30%  of  freight  trucks  on  our  roads  and  highways 
would  be  able  to  emit  unlimited  amounts  of  pollution,  and  would  in  fact  emit  far  in  excess  of 
modern  pollution  control  standards. 

Robert  Nuss  of  Nuss  Truck  and  Equipment,  a  truck  and  equipment  dealership  that  sells  freight 
trucks  equipped  with  modem  pollution  controls  from  eight  locations  in  Minnesota  and 
Wisconsin,  summarized  the  problem  as  follows: 

We  have  lost  new  truck  sales  to  glider  kits  and  it  negatively  impacts  our  business. 

We  have  quoted  new  trucks  to  small  fleets  in  our  markets  that  have  elected  to 
purchase  glider  kits  to  avoid  emissions  standards.  They  are  not  furnishing  the 
components  from  their  own  worn  out  or  wrecked  trucks,  they  are  just  avoiding 
emissions.  We  know  that  these  trucks  owners  are  within  their  right  to  purchase 


393  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  at  2  (Nov.  16, 
2017),  EPA-HQ-OAR-2014-0827-2407,  https://www. regulations.  gov/documcnt?D=EPA-HO-OAR-20 14-0827- 
2407. 

394  Allstate  Peterbilt  Group,  Why  are  commercial  truck  glider  kits  popular?  (June  29,  2017), 

http  ://www  .allstatepeterbilt.com/blog/whv-are-commercial-track-  glider-kits-ponular:  see  Testimony  of  Michael 
McMahon,  McMahon  Truck  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2464  (explaining  that  “[t]he  topic  of  FET 
[federal  excise  tax]  on  Glider  Kits  is  murky  at  best. ...  As  Glider  Kits  replace  New  Track  sales,  that’s  all  the  less 
income  going  toward  the  repair  of  our  aging  US  highway  infrastructure.”). 

395  Testimony  of  Michael  McMahon,  McMahon  Track  Centers,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
https  ://www  .regulations .  go  v/  document?D=EP  A-HO-O  AR-20 1 4-0827 -2464. 

396  Testimony  of  John  Calvin  Doub,  TMI  Track  &  Equipment,  at  EPA  Hearing  (Dec.  4, 2017).),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4285. 

397  Id. 
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glider  kits  today,  but  we  just  want  to  level  the  playing  field  so  that  we  can  fairly 

qno 

compete. 

Glider  vehicle  sales  have  already  been  stretched  beyond  their  original  engine  salvage  intent,  and 
with  this  proposal  they  have  the  potential  to  increasingly  overtake  the  market — further 
exacerbating  harmful  pollution  impacts,  at  the  expense  of  public  health  and  freight  truck  industry 
members  that  are  complying  with  modern  pollution  control  standards. 

KThe  Proposed  Rule  puts  jobs  and  economic  activity  at  risk. 

EPA  does  not  point  to  any  record  evidence  indicating  that  the  advantages  for  the  glider  industry 
lead  to  an  overall  increase  in  economic  activity;  instead,  ample  record  evidence  suggests  that  this 
loophole  for  glider  vehicles  comes  at  the  expense  of  jobs  and  sales  related  to  fully  compliant 
freight  trucks. 

The  record  suggests  that  sales  of  glider  vehicles  have  harmed  job  growth  in  sales  and 
maintenance  of  modem,  fully  compliant  freight  trucks.  New  trucks  contain  more  advanced 
technology  than  glider  trucks — including,  of  course,  pollution  control  technology,  superior  fuel 
efficiency  technology,  as  well  as  advanced  safety  features — which  support  well-paying  jobs  in 
freight  truck  maintenance  and  repair.399  Those  jobs  need  highly  skilled,  highly  trained  workers, 
helping  provide  stability  for  American  families  through  good  and  bad  economic  conditions.400 
To  the  extent  that  glider  assemblers  increase  their  hiring,  the  record  indicates  they  are  taking  jobs 
away  from  manufacturers  and  dealers  of  fully  compliant  new  trucks  401 

In  addition  to  the  jobs  affected  directly  through  truck  sales  and  manufacturing,  the  emission 
control  technologies  that  keep  our  air  clean  also  create  domestic  jobs,  which  are  negatively 
affected  by  the  burgeoning,  minimal-technology  glider  vehicle  market.  The  mobile  source 
emission  control  industry  as  a  whole  is  a  major  industry,  responsible  for  nearly  300,000  jobs 
across  North  America,  including  jobs  in  nearly  every  state  in  the  U.S.402 


398  Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions  Requirements 
for  Glider  Vehicles  (Oct.  14, 2017),  https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2388. 

399  See  Testimony  of  John  Calvin  Doub,  TMI  Truck  &  Equipment,  at  EPA  Hearing  (Dec.  4, 2017)  (explaining  that 
new  truck  technicians  are  being  hurt  by  the  glider  business,  because  “glider  kits  are  so  behind  the  times  that  it  is 
cheap  and  easy  to  fix  them”),  httpst/Vwww. regulations.  gov/document?D=EPA-HO-OAR-2Q  14-0827-4285; 

Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions  Requirements  for 
Glider  Vehicles  (Oct.  14,  2017),  littps ://w\vw. regulations. gov/docunient?D=EPA-HO-OAR-2Q  14-0827-2388. 

400  Testimony  of  Michael  McMahon,  McMahon  Truck  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2464  (“Highly  skilled,  highly  trained 
positions  like  these  are  good  in  both  good  and  bad  economies.  In  an  upturn,  these  techs  would  command  higher 
wages.  In  a  downturn,  their  high  level  of  training  may  translate  across  industries,  if  needed.”). 

401  See  Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions 
Requirements  for  Glider  Vehicles  (Oct.  14,  2017),  https ://www. regulations .gov/document?D=EP A-HO-O AR-20 1 4- 
0827-2388:  see  also  HDP2  Rule  RTC  p.  1883  where  EPA  found  that  “jobs  in  the  glider  industry  come  at  the  expense 
of  other  jobs  in  the  heavy  duty  industry.” 

402  Comment  of  Manufacturers  of  Emission  Controls  Association,  on  EPA  Proposed  Rule  Repeal  of  Emissions 
Requirements  for  Glider  Vehicles  (Sept.  5, 2017),  available  at  hups  ://www. regulations. gov/documeiit?D=EPA-HO- 
QAR-2014-0827-2374, 
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The  proposed  rule  at  issue  here  is  also  problematic  for  truck  and  engine  manufacturers  and  fleets 
because  it  creates  instability  and  uncertainty.  Industry  leaders  are  concerned  that  repealing  the 
2016  glider  provision  and  reopening  the  loophole  “could  lead  to  an  inconsistent  patchwork  of 
federal  and  state  requirements.”403  Such  instability  makes  it  challenging  for  companies  in  the 
truck  industry  to  make  investment  decisions. 

Claims  that  overall  negative  economic  impacts  will  occur  if  the  Phase  2  gliders  provision  go  into 
effect  are  unsubstantiated.  The  minimal  economic  assessment  that  EPA  submitted  into  the  record 
reached  no  conclusion  on  this  topic,  noting  only  that  “EPA  agrees  that  either  strengthening  or 
weakening  the  requirements  for  glider  vehicles  could  potentially  impact  the  competitive  balance 
in  the  heavy-duty  truck  market,  both  advantaging  and  disadvantaging  certain  small 
businesses.”404 

All  of  these  problems  are  unaddressed  in  the  proposal.  This  is  legal  error  for  failure  to  consider 
issues  of  direct  relevance,  as  discussed  in  Section  VII  above. 

KThe  freight  truck  industry  predominately  supports  the  Phase  2  Standards 
and  has  expressed  concerns  about  this  Proposed  Rule. 

During  the  public  comment  period  leading  up  to  the  2016  Phase  2  Standards,  a  broad  range  of 
freight  truck  industry  stakeholders  clearly  expressed  to  EPA  that  they  supported  the  gliders 
provisions.  A  compilation  of  their  comments  into  the  record  is  available  in  Appendix  A.  For 
example,  GATR  Truck  Center,  a  truck  dealership  located  in  Iowa  and  Minnesota,  stated:  “The 
market  availability  of  these  noncompliant  engines  and  vehicles  poses  an  unfair  competitive 
disadvantage  to  manufacturers  that  have  undertaken  the  enormous  effort  and  investment 
necessary  to  comply  with  all  applicable  emissions,  fuel  efficiency,  and  safety  standards,  and 
likewise  an  unfair  competitive  advantage  to  the  dealer  network  representing  those  OEM’s.”405 
Nuss  Truck  and  Equipment  similarly  noted  that,  “The  original  intent  of  selling  gilder  kits  has 
moved  from  a  rebuilding  mechanism  to  now  mainly  evading  diesel  emissions  EPA  mandates.”406 
Navistar,  a  truck  manufacturer,  expressed  its  support  for  the  gliders  provision  of  the  rule,  and 
even  suggested  that  “the  allowance  is  too  high,  and  that  gliders  should  either  be  limited  to  200 
per  year  or  eliminated  completely.”407  The  freight  truck  industry  engaged  with  EPA  throughout 


403  Testimony  of  Pat  Quinn,  Heavy  Duty  Leadership  Group,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2468. 

404  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  at  2  (Nov.  16, 
2017),  EPA-HQ-OAR-20 14-0827-2407. 

405  HDP2  Response  to  Comments  at  1888;  GATR  Truck  Center,  Comment  on  HDP2  Proposed  Rule  (Sept.  8,  2015), 
available  at  https  ://www.regulations.gov/document?D=EP  A-HQ-QAR-20 14-0827-10 1 0. 

406  Nuss  Truck  &  Equipment,  Comment  on  HDP2  Proposed  Rule,  (Aug.  31,  2015),  available  at 
https://www. regulations.  gov/documcnt?D=EPA-HO-OAR-2Q1 4-0827-0922. 

407  HDP2  Response  to  Comments  at  1897;  Navistar,  Inc.,  Comment  on  HDP2  Proposed  Rule  (Oct.  1,  2015), 
available  at  https  ://www.regulations.gov/document?D=EP A-HQ-QAR-20 14-0827- 1218. 
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the  rulemaking  and  was  ultimately  supportive  of  the  2016  Phase  2  Standards,  including  the 
gliders  provisions.408 


Meanwhile,  many  key  leaders  in  the  freight  truck  industry  have  already  expressed  concerns 
about  the  Proposed  Rule.  The  American  Trucking  Association,  Engine  Manufacturers 
Association,  Manufacturers  of  Emission  Controls  Association,  Heavy  Duty  Fuel  Efficiency 
Leadership  Group  (a  consortium  of  the  largest  fleet  owners),  and  Volvo  all  expressed  concerns  in 
their  December  4,  2017  Public  Hearing  statements.409 


b.  EPA  carefully  considered  the  impact  to  the  glider  industry  and  small  businesses 
in  the  Phase  2  Standards. 

In  the  2016  Phase  2  Standards,  EPA  carefully  analyzed  how  the  glider  industry  and  small 
businesses  would  be  affected  by  a  rule  requiring  glider  vehicles  to  meet  the  same  pollution 
standards  as  all  other  Class  8  freight  trucks:  it  assessed  the  history  of  the  glider  industry; 
convened  a  Small  Business  Advocacy  Review  Panel;410  prepared  a  proposed  and  final  regulatory 
flexibility  analysis;411  received  extensive  public  input;  and  responded  with  modifications  to  the 
final  rule  to  take  into  account  the  concerns  of  small  businesses  and  the  glider  industry,  while 
appropriately  weighing  the  need  to  protect  public  health.412  Under  the  2016  Final  Phase  2 
Standards,  glider  vehicles  must  contain  engines  meeting  the  same  pollution  standards  Congress 
mandated  for  all  other  heavy  duty  diesel  engines  —  standards  reflecting  “the  greatest  degree  of 
emission  reduction  achievable”  through  the  application  of  available,  cost-effective  technology — 


408  See,  e.g.,  Testimony  of  Pat  Quinn,  Heavy  Duty  Leadership  Group,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
https ://ww w .regulations. gov/document?D=EPA-HO-Q AR-20 1 4-0827-2468.  (“The  Leadership  Group’s  members 
worked  very  closely  with  EPA  in  the  development  of  the  Phase  2  Rule,  providing  technical  input  which  we  believe 
helped  to  craft  a  sound  rale  which  the  Group  strongly  endorsed  in  its  final  form.”);  see  also  Appendix  A  (listing 
supportive  comments  specific  to  the  gliders  provisions);  Environmental  Defense  Fund,  Broad  Support  Across 
America:  Phase  II  Greenhouse  Gas  and  Fuel  Economy  Standards  for  Freight  Trucks  and  Buses  (listing  supportive 
comments  related  to  the  Phase  2  standards  in  general)  (last  accessed  Dec.  30,  2017),  available  at 
https://www.edf.org/sites/default/files/content/positive  quotes  on  final  hd_phase  2  rulemaking  10.24.16  fmal.pd 
f. 

409  Testimony  of  Kedzie  Glen,  American  Trucking  Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4292:  Testimony  of  Jed  Mandel,  Truck  and 
Engine  Manufacturers  Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

httPs://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4299:  Testimony  of  Michael  Geller, 
Manufacturers  of  Emission  Controls  Association,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
httDs://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4288:  Testimony  of  Pat  Quinn,  Heavy-Duty 
Fuel  Efficiency  Leadership  Group,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 

httPs://www.regulations.gov/documenf?D=EPA-HO-OAR-2014-0827-431Q:  Testimony  of  Susan  Alt,  Volvo  Group 
North  America,  at  EPA  Hearing  (Dec.  4,  2017),  available  at  https ://www.re gulations ■gov/document?D=EP A-HO- 
QAR-2014-0827-4273. 

410  HDP2  Rule,  81  Fed.  Reg.  at  73,962. 

411 HDP2  Rule,  81  Fed.  Reg.  at  73,962;  HDP2  Rule  Regulatory  Impact  Analysis,  Chapter  12,  EPA-HQ-0  AR-20 14- 
0827. 

412  HDP2  Rule,  81  Fed.  Reg.  at  73,941-42. 
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with  certain  limited  exceptions  and  flexibilities  413  The  agency’s  thorough  process  carefully 
considered  and  included  provisions  in  the  Phase  2  Standards  that  were  responsive  to  concerns 
raised. 

Historically,  the  glider  vehicle  industry  existed  primarily  to  reclaim  powertrains  from  wrecked 
truck  bodies.  But  the  industry  expanded  rapidly  after  new  pollution  standards  were  phased  in414 
as  a  method  to  avoid  compliance  with  the  health-protective  standards.415  In  the  early  2000s,  just 
a  few  hundred  glider  vehicles  were  produced  annually,  but  EPA  estimates  that  production  surged 
to  over  10,000  per  year  by  2016.416  As  glider  production  has  scaled  up,  glider  vehicles  for  the 
most  part  are  no  longer  made  from  powertrains  salvaged  from  wrecked  trucks,  but  rather  are 
mass-produced  with  donor  components  from  any  possible  source.417  EPA  distinguished  between 
these  two  eras  of  gliders  in  the  final  2016  rule,  explaining  that  the  glider  provisions  sought  a 
“transition  to  a  long-term  program  in  which  manufacture  of  glider  vehicles  better  reflects  the 
original  reason  manufacturers  began  to  offer  these  vehicles — to  allow  the  reuse  of  relatively  new 
powertrains  from  damaged  vehicles.”418 

The  Phase  2  Standards  built  in  a  number  of  flexibilities  for  glider  vehicle  manufacturers,  with  a 
particular  focus  on  accommodating  small  businesses.  For  the  year  2017,  the  rule  allowed  small 
businesses  to  produce  glider  vehicles  up  to  a  production  limit,  set  at  “the  manufacturer’s  highest 
annual  production  of  glider  kits  and  glider  vehicles  for  any  year  from  2010  to  2014.  ”419  The 
long-term  program  begins  on  January  1,  2018,  and  contains  multiple  “transitional  flexibilities.” 
Small  businesses  may  produce  up  to  300  glider  vehicles — or  are  capped  at  their  highest  annual 
production  from  2010  to  2014,  if  that  amount  is  less  than  300 — that  are  not  in  compliance  with 
the  engine  and  vehicle  standards.420  Model  year  2010  and  later  engines  installed  in  glider 
vehicles  do  not  have  to  satisfy  the  Phase  1  GHG  engine  standards.421  Finally,  as  mentioned 
previously,  rebuilt  engines  may  be  installed  without  meeting  the  standards  for  the  year  of  glider 
vehicle  assembly  if  the  engines  are  “within  their  regulatory  useful  life.”422  These  modifications 
and  flexibilities  were  responsive  to  and  reflected  the  input  the  agency  received  through  its  small 
business  panel  and  regulatory  flexibility  analysis. 


413  CAA  §  202(a)(3)(A). 

414  See  HDP2  Rule,  81  Fed.  Reg.  at  73,941-43. 

415  Tom  Berg,  The  Return  of  the  Glider,  Truckinginfo,  Apr.  2013, 

http://www.truckinginfo.com/chamiel/equipment/article/storv/2013/04/the-retum-of-the-glider.aspx  (“Growth  in 
gliders  in  recent  years  was  due  to  the  FET  avoidance,  poor  fuel  economy  with  EPA  2007-spec  engines,  and  then  the 
high  cost  of  EPA  2010  emissions  requirements,  Hames  says.”). 

416  HDP2  Rule,  8 1  Fed.  Reg.  at  73,943. 

417  See  Testimony  of  Susan  Alt,  Volvo,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2462:  Jim  Park,  Is  There  A  Glider  Kit  in  Your 
Future?,  Truckinginfo  (July  2011),  http://www.truckinginfo.com/channel/eauipment/article/storv/2011/07/is- 
there-a-glider-kit-in-vour-future.aspx  (explaining  that  two  out  of  three  major  powertrain  components  must  come 
from  the  same  donor  truck,  which  means  glider  manufacturers  can  just  substitute  parts,  such  as  a  rebuilt  engine, 
from  another  track). 

418  HDP2  Rule,  81  Fed.  Reg.  at  73,941. 

419  HDP2  Rule,  81  Fed.  Reg.  at  73,941-42. 

420  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

421  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

422  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 


80 


EPA-1 9-01 26-A-002093 


ED  001620  00003080-00080 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Accordingly,  the  premise  of  the  Proposed  Rule  is  misplaced  because  the  standards  and 
production  cap  in  the  gliders  provision  of  the  Phase  2  Standards  do  not  unduly  burden  the  glider 
industry,  particularly  when  compared  to  the  disproportionate  public  health  threat  posed  by 
uncontrolled  glider  vehicle  emissions.  Tommy  Fitzgerald,  Jr.  of  Fitzgerald  Glider  Kits,  the 
largest  glider  vehicle  producer  in  the  country,  has  stated  that  his  company  is  “set  up  to  make  a 
profit  at  300  [glider  vehicles]  a  year.”423  As  EPA  explained:  “It  is  important  to  emphasize  that 
EPA  is  not  banning  gliders.  Rather,  as  described  below,  EPA  is  requiring  that  glider  vehicles 
meet  the  standards  that  all  other  new  tracks  are  required  to  meet,  unless  eligible  for  certain 
limited  exemptions  that  provide  flexibility  for  small  businesses  and  for  certain  other  specific 
applications.”424  The  2016  rale  restores  glider  production  standards  and  volume  to  levels 
“consistent  with  the  original  purpose  of  glider  kits  and  vehicles.”425 

Moreover,  as  EPA  noted  in  the  Phase  2  Standards,  many  track  dealers  and  manufacturers 
submitted  comments  to  the  agency  to  state  their  support  for  the  glider  provisions.426 

Meanwhile,  EPA  performed  no  small  business  regulatory  flexibility  analysis  and  convened  no 
small  business  panel  with  respect  to  the  impact  of  this  Proposed  Rule,  another  absence  that 
renders  this  rulemaking  arbitrary  and  capricious.427  In  fact,  its  proposal  did  not  include  any 
discussion  or  consideration  related  to  this  rulemaking’s  negative  potential  impacts  for  small 
businesses  like  freight  track  dealerships  that  have  properly  invested  in  emission-controlling 
freight  track  sales  and  maintenance.428 

Xffkbm  p  k  I  t  dm 

As  discussed  in  detail  above,  the  use  of  each  glider  vehicle  with  a  noncompliant,  uncontrolled 
engine  threatens  public  health.  Accordingly,  EPA’s  request  for  comment  on  options  to  weaken 
the  Phase  2  glider  provisions  is  wrongheaded:  the  agency  should  reject  any  increase  in  the  cap  on 
sale  of  uncontrolled  glider  vehicles  as  well  as  any  delay  in  implementation  of  these  protections. 
As  we  describe  below,  neither  option  can  be  justified  in  light  of  EPA’s  duty  to  protect  the  public 
and  the  extensive  record  of  health  harms  from  uncontrolled  glider  vehicles. 

Furthermore,  EPA  cannot  move  ahead  with  finalizing  any  such  action  without  first  issuing  a  new 
proposal  that  would  lay  out  any  reasoning  and  analysis  used  to  justify  any  such  action.  EPA  has  a 
duty  under  the  law  to  provide  notice  to  the  public  and  opportunity  to  comment  on  the  reasoning 


423  Tom  Berg,  The  Return  of  the  Glider ,  Truckinginfo  (AprilApr.  2013), 

http://www.truckinginfo.com/chamiel/eauipment/article/storv/2013/04/the-retum-of-the-glider.aspx. 

424  HDP2  Rule,  8 1  Fed.  Reg.  at  73,942. 

425  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

426  See  HDP2  Response  to  Comments  at  1872, 1897,  1899  (summarizing  comments  of  Cummins,  Navistar,  Nuss); 
see  also  Appendix  A  .(summarizing  freight  industry  comments). 

427  82  Fed.  Reg.  at  53,448. 

428  See  Testimony  of  Robert  Nuss,  Nuss  Track  &  Equipment,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

h  ttps://www. regulations.  gov/documcnt?D=EPA-HO-OAR-2Q1 4-0827-4307:  Testimony  of  Michael  McMahon, 
McMahon  Track  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.  regulations.  gov/document?D=EPA-HO-OAR-2014-Q827-2464. 
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and  basis  for  a  rulemaking  429  EPA’s  current  Proposed  Rule  mentions  the  options  for  weakening 
the  glider  provisions  in  four  sparse  sentences,  without  any  justification,  reasoning,  or  analysis  to 
support  either  option.430  EPA’s  Proposed  Rule  does  not  provide  sufficient  notice,  such  that  any 
effort  to  finalize  either  action  without  a  new  proposal  would  be  unlawful. 

a.  EPA  Must  Maintain  the  Current  Compliance  Date  for  Glider  Vehicles 

The  glider  vehicle  provisions  of  the  Phase  2  Standards  include  a  transitional  program  for  the 
2017  calendar  year  and  a  long-term  program  that  went  into  effect  on  January  1,  2018,  with 
certain  built-in  transitional  flexibilities  to  accommodate  small  businesses.431 

EPA  must  maintain  the  January  1,  2018  compliance  date  for  the  long-term  program.  EPA 
concluded  in  the  Phase  2  rulemaking  that  any  delay  in  the  compliance  date  could  result  in 
significant  pre-buys  of  highly  polluting  glider  vehicles,  which  would  have  detrimental 
consequences  for  public  health.432  A  pre-buy  occurs  when  market  participants — here,  fleets  and 
independent  drivers — purchase  a  significant  volume  of  a  product  that  will  imminently  be  subject 
to  a  new  regulation,  shortly  before  that  regulation  is  implemented.433  EPA  acted  in  the  Phase  2 
Standards  to  address  this  serious  concern  by  requiring  transitional  compliance  starting  January  1, 
2017,  and  full  compliance  starting  January  1,  2018.  This  carefully  considered  decision  is  well 
supported  by  the  record  and  should  not  be  undone. 


During  the  Phase  2  rulemaking,  freight  truck  manufacturers  emphasized  their  concern  that  a  pre¬ 
buy  would  occur  since  EPA  was  looking  to  close  the  gliders  loophole.  Volvo  Trucking  North 
America  stated  during  the  notice  and  comment  period  that  because  “pre-buys  are  a  known 
consequence  of  new  regulatory  requirements  .  .  .  EPA  need  not  exacerbate  them  by  providing  a 
window  for  the  unfettered  manufacture  of  non-compliant  vehicles.”434  The  company  further 
urged  EPA  to  “adopt  additional  stringent  measures  to  prevent  the  stockpiling  of  glider  vehicles 
after  new  standards  take  effect.”435 

EPA  addressed  these  concerns  in  the  Phase  2  Standards  by  initially  production  of  uncontrolled 
glider  vehicles  beginning  on  January  1,  2017,  with  longer-term  limits  becoming  effective 
January  1,  2018.  The  agency  stated  “that  by  finalizing  restrictions  for  2018  in  this  rule  we  risk 
causing  a  pre-buy  scenario  where  production  surges  further  in  2017.  This  would  be  both  very 
harmful  to  the  environment  and  disruptive  to  the  market.  To  avoid  these  problems  ...  we  are 


429  See  Section  VII(d). 

430  Proposed  Rule,  82  Fed.  Reg.  at  53,447. 

431 HDP2  Rule,  81  Fed.  Reg.  at  73518. 

432  EPA  RTC  Section  14,  Appendix  A,  pg.  1960-68. 

433  See  Katherine  Rittenhouse  &  Matthew  Zaragoza- Watkins,  “Anticipation  and  Environmental  Regulation,”  MIT 
Center  for  Energy  and  Environmental  Policy  Research,  Working  Paper,  CEEPR  WP  2017-004  at  2  (February  2017), 
available  at  http://ceepr.mit.edu/files/napers/20 1 7-004.pdf. 

434HDP2  RTC  at  1870-71. 

435  HDP2  RTC  at  1870-71. 
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finalizing  a  glider  kit  and  glider  vehicle  production  limit  for  calendar  year  2017  for  glider 
vehicles  using  high  polluting  engines.”436 

Recognizing  the  need  to  avoid  pre-buys  of  super-polluting  glider  vehicles,  EPA  took  responsible 
action  by  moving  up  the  compliance  deadline,  which  benefits  the  industry  as  a  whole  437  There 
is  no  justification  for  the  agency  to  back  away  from  this  decision  now:  the  record  shows  that  the 
public  health  consequences  would  be  even  more  severe. 

b.  If  Any  Changes  Are  Made,  EPA  Should  Lower  the  Glider  Vehicle  Production 
Limit 

EPA  should  not  increase  the  glider  vehicle  production  cap  for  small  businesses  that  was 
implemented  in  the  Phase  2  Standards.  That  rule,  which  generally  requires  all  glider  vehicles  to 
comply  with  the  same  pollution  protections  as  other  new  heavy-duty  vehicles,  contains  a 
provision  allowing  each  glider  manufacturer  to  produce  a  limited  number  of  gliders — 300  or 
their  2010-2014  highest  annual  production  volume,  whichever  is  smaller — without  meeting 
engine  or  vehicle  standards.438  This  cap  was  intended  to  help  small  businesses  transition  into  full 
compliance  with  the  new  standards. 

The  production  cap  on  uncontrolled  glider  vehicles  is  amply  supported  by  the  record,  the  product 
of  a  multi-faceted  small  business  engagement  effort,  and  not  overly  burdensome  for  gliders 
producers.  EPA  carefully  analyzed  how  glider  dealers  would  be  affected  by  a  rule  limiting  glider 
production:  it  assessed  the  history  of  the  glider  industry,  received  extensive  public  input,  and 
responded  with  modifications  to  the  final  rule  to  ensure  fairness  to  small  businesses.  The  2016 
Phase  2  Standards  set  a  cap  on  uncontrolled  glider  vehicle  production  in  order  to  “transition  to  a 
long-term  program  in  which  manufacture  of  glider  vehicles  better  reflects  the  original  reason 
manufacturers  began  to  offer  these  vehicles — to  allow  the  reuse  of  relatively  new  powertrains 
from  damaged  vehicles.”439  Thus,  the  rule  is  targeted  to  limit  exploitation  of  a  loophole  to  avoid 
installing  health-saving  technology  on  new  freight  trucks. 

An  increase  in  the  cap  on  production  of  uncontrolled  glider  vehicles  would  be  deeply  damaging 
for  public  health.  In  the  Phase  2  Standards,  EPA  limited  the  number  of  glider  vehicles  that  can 
be  produced  with  the  understanding  that  an  enormous  amount  of  pollution  could  be  avoided  by 
limiting  “even  a  fraction  of  these  glider  vehicles.”440  EPA  estimated  in  the  Phase  2  Standards 
that  glider  vehicles  “have  NOx  and  PM  emissions  20-40  times  higher  than  current  engines,” 
resulting  in  “significantly  higher  in-use  emissions  of  air  pollutants  associated  with  a  host  of 
adverse  human  health  effects,  including  premature  mortality.”441  The  results  of  EPA’s  more 


436  HDP2  Rule,  81  Fed.  Reg.  at  73942. 

437  See  HDP2  RTC  at  1881  (“[A]  one-year  delay  that  allowed  10,000  additional  glider  vehicles  to  be  produced  with 
high  polluting  engines  would  result  in  the  following  impacts:  415,000  tons  of  addition  NOx  emissions,  6,800  tons  of 
additional  PM  emissions,  700  to  1,600  premature  deaths,  $3  to  $1 1  billion  in  PM-related  monetized  disbenefits.”). 

438  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

439  HDP2  Rule,  81  Fed.  Reg.  at  73,941. 

440  HDP2  Rule,  81  Fed.  Reg.  at  73,883,  73,943  (“[I]t  is  clear  that  removing  even  a  fraction  of  glider  kit  vehicles 
from  the  road  will  yield  substantial  health-related  benefits.”). 

441  HDP2  Rule,  81  Fed.  Reg.  at  73,943. 
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recent  analysis — a  study  conducted  in  2017 — show  that  in  fact,  EPA  underestimated  the  criteria 
pollutant  emissions  from  glider  vehicles  in  the  Phase  2  Standards.442 

Most  glider  producers  were  already  operating  within  the  range  of  the  cap,  so  their  businesses  will 
not  be  adversely  affected,443  and  the  public  health  benefits  of  keeping  as  many  glider  vehicles  off 
the  road  as  possible  are  immense. 

EPA  has  not  and  cannot  justify  an  increase  in  the  cap  on  production  of  uncontrolled  glider 
vehicles.  Given  the  extensive  evidence  of  public  health  risks  from  uncontrolled  vehicles,  if  the 
agency  considers  any  change  to  the  cap,  it  should  consider  lowering  the  maximum  number  of 
uncontrolled  vehicles  allowed. 

XfffK 

EPA  is  proposing  to  revoke  important  safeguards  against  glider  truck  pollution  based  on  an 
impermissible  reading  of  the  statute,  without  properly  considering  any  of  the  most  important  and 
alarming  consequences  of  this  regulatory  change  for  public  health  or  a  host  of  other  vital 
considerations.  For  the  foregoing  reasons,  EDF  respectfully  urges  that  EPA  withdraw  the 
Proposed  Rule. 


Respectfully  submitted, 


Alice  Henderson 
Chet  France 
Hilary  Sinnamon 
Erin  Murphy 
Martha  Roberts 
Peter  Zalzal 
Rachel  Fullmer 
Surbhi  Sarang 
For  EDF 

Howard  Learner 
Ann  Mesnikoff 
For  EPLC 

Peggy  M.  Shepard 

For  WE  ACT 


442  Chassis  Dynamometer  Testing  22-27.  EPA,  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy- 
Duty  On-Highway  Diesel  Glider  Vehicles”  at  22-27  (Nov.  20,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2Q  14-0827-241 7. 

443  As  noted  above,  the  one  company  known  to  produce  more  than  300  vehicles  per  year  has  publicly  stated  that  its 
business  can  remain  profitable  at  300  vehicles  per  year.  See  Section  1 1(b). 
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To:  Brewer,  Tom[TBrewer@tntech.edu] 

From:  Charmley,  William 

Sent:  Tue  11/28/2017  9:47:10  PM 

Subject:  RE:  TTU  Follow-Up  11-28-2017 


Dear  Tom, 


Thanks  for  these  questions  on  the  recent  EPA  test  program.  I  just  sent  these  to  my 
staff/managers  this  afternoon,  and  I  have  asked  them  if  we  can  get  you  a  written  response  on  or 
before  Friday  of  this  week.  I  don’t  think  that  will  be  a  problem,  but  I  will  find  out  tomorrow 
when  I  hear  back  from  my  team. 


I  will  let  you  know  if  we  can’t  get  you  a  response  back  by  Friday,  otherwise  you  can  assume 
we’ll  get  you’re  a  response  by  the  end  of  this  week. 


Thanks 

Bill 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 
Sent:  Tuesday,  November  28,  2017  3:40  PM 
To:  Charmley,  William  <charmley.william@epa.gov> 
Subject:  TTU  Follow-Up  11-28-2017 


Bill  .... 
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The  Tennessee  Tech  Emissions  Testing  Team  has  reviewed  the  EPA  document  ‘  Chassis 
Dynamometer  Testing  of  Two  Recent  Model  Heavy  -  Duty  On  -  Highway  Diesel  Glider 
Vehicles  ‘  dated  November  20,  2017  and  would  like  to  ask  some  detailed  follow  up  / 
clarification  questions  that  might  help  us  better  understand  your  methods  /  choices  and  be  useful 
in  completing  our  Phase  II  and  III  testing. 


>■  The  tested  Gliders  2016  &  2017  were  ‘loaned’  vehicles,  with  179,273  and  30,600  miles 
respectively.  Why  were  these  Gliders  chosen  to  test  instead  of  a  newly  refurbished  / 
remanufactured  glider  engine  from  a  rebuilder?  It  is  our  understanding  of  how  the  EPA  tests 
OEM  Heavy  Duty  Engines  for  the  EPA  Certification  process. 

>  ■  Who  loaned  the  two  Glider  vehicles  ? 

>  ■  Our  understanding  is  that  Fitzgerald  and  other  glider  assemblers  sell  many  options  to 
customers,  including  KIT  ONLY,  customer  supplied  engines,  and  factory  remanufactured 
engines  from  Cummins  and  Detroit  Diesel.  Can  you  please  provide  the  VIN  #s  to  allow  us  to 
determine  the  engine  set-up  ? 

>  ■  Did  you  verify  that  the  ECM’s  were  set  to  the  engine  rebuilder’s  specifications  ?  ...  or  did 
you  verify  that  the  ECMs  had  not  been  modified,  altered,  or  tampered  with  prior  to  testing  ? 

>  ■  Did  you  leak  test  the  cylinders,  verify  boost,  or  verify  the  fuel  maps  for  the  test  ? 

>  ■  Were  the  gliders  and  the  ‘other  recent  model  trucks’  tested  on  the  same  day  ?  ...  or  was  the 
comparison  data  pulled  from  existing  test  outcomes  for  the  ‘other  trucks  ‘  ? 

>■  Did  all  four  test  vehicles  have  the  exact  same  operating  fluids  ( fuel  /  oil  /  coolant  etc  )  ?  If 
different,  please  provide  the  operating  fluid  information  for  all  four  vehicles. 

>■  Why  were  the  Glider  Kits  emissions  compared  to  ‘  other  recent  model  trucks’  instead  of  the 
2010  EPA  Clean  Air  Act  Emissions  Standards  ? 

>  ■  Why  is  the  Particulate  Matter  reflected  in  milligrams  per  mile  instead  of  the  standard  g/bhp- 
hr  ?  ...  and  why  are  the  others  reflected  in  per  mile  increments  ? 

>■  What  was  the  fuel  economy  on  the  ‘other  recent  model  trucks  ‘  ? 

>■  Can  you  provide  the  equivalents  to  Tables  12-13-14  for  the  ‘other  recent  model  trucks’  ? 

>■  While  repairing  Glider  #1  and  testing  it  ‘as-is’  may  be  representative  of  the  real  world 
performance,  have  any  OEM  trucks  been  tested  in  similar  conditions  ?  If  so,  what  were  the 
results  ? 
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>  ■  Given  the  condition  of  Glider  #1 ,  is  it  fair  to  say  the  glider  vehicles  were  pulled  off  the  road 
and  tested  £as-is’  ?  Were  the  two  OEM  s  used  for  comparison  also  pulled  off  the  road  and  tested 
‘as-is’  ? 

>  ■  The  test  fuel  used  in  this  program  met  EPA  Highway  Certification  diesel  fuel  specifications 
in  40  CFR  part  1065  as  stated  in  Table  2.  Further  the  gliders  went  through  a  triple  drain  and  flush 
procedure  shown  in  Table  3  to  ensure  the  engines  were  performing  on  the  Test  Fuel.  Can  you 
provide  the  fuel  properties  for  the  two  comparison  vehicles  and  the  original  test  dates  for  those 
vehicles  ? 


A  response  this  week  would  be  greatly  appreciated  and  thank  you  so  much  for  your  continued 
cooperation. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 


T8  Tennessee 

TECH 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Cook,  Leila[cook. Ieila@epa.gov]; 

Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Haugen,  David[haugen.david@epa.gov];  Simon, 
Kari[Simon. Kari@epa.gov];  Hebert,  Annette@ARB[annette.hebert@arb. ca.gov]; 
jack.kitowski@arb.ca.gov[jack.kitowski@arb.ca.gov];  Carter,  Michael@ARB[michael. carter@arb.ca.gov]; 
richard.corey@arb.ca.gov[richard.corey@arb.ca.gov]; 
analisa.be  van@arb.ca.gov[analisa. be  van@arb.ca.gov]; 

mark.fuentes@arb.ca.gov[mark.fuentes@arb.ca.gov];  Bunker,  Byron[bunker.byron@epa.gov];  Fuentes, 
Mark@ARB[ mfuentes@arb.ca.gov];  McCarthy,  Mike@ARB[mmccarth@arb.ca.gov] 

From:  Charmiey,  William 

Sent:  Mon  8/21/2017  5:08:00  PM 

Subject:  Agenda  for  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 

Phase  2  Workshop  notice.pdf 

August  17  2017  Letter  to  Truck  Trailer  Manufacturers  Association.pdf 

Signed  -  Letter  to  Fitzgerald  -  Giiders.pdf 

Monthly  ARB-EPA  SL  Call  Agenda,  August  21.  2017. docx 


Dear  all  - 


I  know  many  of  you  are  on  vacation  or  work  related  travel  today,  but  I  have  heard  back  from 
Byron  Bunker,  Mike  McCarthy,  and  Jack  Kitowski  that  they  are  available,  so  I  would  like  us  to  go 
forward  with  the  call  today. 


Here  is  an  Agenda  for  our  call  (also  attached) 


Monthly  ARB-OTAQ  Senior  Leadership  Coordination  Call 
Monday,  August  21,  2017  (12-1pm  Pacific,  3-4pm  Eastern) 


Call-in  number; 


phi 


Ex.  6  -  Personal  Privacy 


Participant  Passcode: 


Ex.  6  -  Personal  Privacy 
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Agenda  Items 


1 .  Heavy-duty  trailer  and  glider  announcement  from  EPA  last  week  [Charmley] 


•mumum  See  attached  letters  from  EPA  to  TTMA  and  to  Fitzgerald  Gliders 


2.  Update  on  CARB  August  31  Heavy-duty  Phase  2  Workshop 


•UUUUULJLJU  See  attached  CARB  workshop  notice 


3.  EPA  Light-duty  GHG  update  [Charmley] 


4.  CARB  2026+  Update  [McCarthy] 


5.  Other  items 


Upcoming  Actions/Events  of  Potential  Interest: 
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•uuuuLjDLILj  August  22-25,  16th  Asilomar  Conference  (Transportation  Innovation  & 
Policy  in  a  Fragmenting  World) 


From:  Charmley,  William 

Sent:  Friday,  August  18,  2017  5:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
jack.kitowski@arb.ca.gov;  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>; 
richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov;  mark.fuentes@arb.ca.gov;  Bunker, 
Byron  <bunker.byron@epa.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>;  McCarthy, 
Mike@ARB  <mmccarth@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 
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I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


- Original  Appointment - 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 
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Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination j  Ex.  6  -  Personal  Privacy 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:0bT'EasTe7ri'Time  '('US  &'Ua 
Where:  C174/Rm  6520 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  8/28/2017  4:50:53  PM 

Subject:  FW:  OTAQ  Daily  News  Brief:  CiimateWire  Article  on  Heavy-duty  Phase  2  gliders/trailers 
"When  Trump's  deregulation  is  at  odds  with  industry" 

I  did  not  read  this  first  article  until  Chuck  Moulis  flagged  it  for  me  this  morning.  It  is  worth 
reading.  It  includes  info/quotes  from: 

Glen  Kedzie,  ATA 

Jed  Mandel,  EMA 

Margo  Oge,  retired 

TRALA  -  the  Truck  Renting  and  Leasing  Association 
Representive  Diane  Black,  Tennessee 


FUEL  ECONOMY 

When  Trump's  deregulation  is  at  odds  with  industry 


Camille  von  Kaenel.  E&E  News  reporter 
Published:  Friday,  August  25,  2017 

The  big  rig  manufacturers  President  Trump  once  cheered  on  the  White  House  lawn  could  face  years  of 
disarray  if  he  rolls  back  climate  change  regulations. 

U.S.  EPA's  announcement  last  week  that  it  will  reconsider  parts  of  the  greenhouse  gas  standards  for  big 
rigs  left  the  trucking  industry  scrambling  and  sparked  the  risk  of  a  prolonged  legal  fight  with  California  and 
environmentalists. 

Manufacturers  of  trailers  and  glider  kits,  which  are  new  truck  frames  fit  with  old  engines,  are  seeking 
exemptions  from  the  rules  that  were  finalized  in  October  (Climatewire,  Aug.  18).  But  EPA  Administrator 
Scott  Pruitt's  proposal  is  facing  opposition  from  the  wider  trucking  industry,  which  sees  a  better  bottom 
line  in  higher  fuel  efficiency  and  regulatory  certainty. 

"This  is  one  of  the  very  few  if  not  the  only  regulation  in  the  history  of  EPA  that's  ever  had  the  opportunity 
to  give  a  payback  to  fleets,"  said  Glen  Kedzie,  the  vice  president  and  environmental  counsel  at  the 
American  Trucking  Associations  (ATA).  "There  will  be  winners  and  losers  if  there's  a  change." 


EPA-1 9-01 26-A-0021 07 


ED  001620  00003258-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Pruitt's  decision  comes  as  part  of  an  administration  wide  push  to  roll  back  environmental  regulations  with 
the  promise  of  boosting  jobs.  Exempting  glider  kits  from  regulation  could  bolster  the  small  businesses  that 
manufacture  them.  And  many  of  the  firms  lobbying  for  relief —  including  the  flagship,  Tennessee's 
Fitzgerald  Glider  Kits  —  are  located  in  regions  that  voted  overwhelmingly  for  Trump. 

The  possible  change,  however,  also  circumvents  bigger  manufacturers  that  supported  the  rule  when  it 
came  out  and  injects  uncertainty  into  the  wider  trucking  industry  that  employs  tens  of  thousands  more 
people  across  the  country.  The  Truck  Engine  Manufacturers  Association  (EMA)  and  ATA  have  already 
said  they're  worried  Pruitt's  move  will  disrupt  their  production  plans  and  create  a  patchwork  of  rules. 

Kedzie  said  the  administration's  announcement  came  as  a  surprise,  sending  him  scrambling  to  check  with 
members  on  crafting  a  new  position.  He  is  concerned  EPA  might  reconsider  other  parts  of  the  regulation, 
as  well. 

"It's  a  different  EPA,  and  we've  come  to  expect  the  unexpected,"  he  said. 

Part  of  the  reason  the  industry  is  divided  is  that  the  phase  2  fuel  efficiency  regulation  sets  separate  rules 
for  engines,  trailers  and  trucks.  The  measures  require  up  to  a  25  percent  reduction  in  carbon  emissions 
for  tractor-trailers  over  the  next  10  years,  and  smaller  reductions  for  delivery  trucks,  school  buses  and 
other  large  vehicles. 

Trailers  and  glider  kits  would  have  to  comply  to  EPA  emissions  rules  for  the  first  time  ever  in  2018. 

Eyes  on  Calif. 


The  Truck  Trailer  Manufacturers  Association  Inc.  argued  EPA  was  overreaching  by  regulating  trailers 
because  they  don't  have  a  tailpipe  to  emit.  It  sued  the  agency  and  cheered  Pruitt's  review. 

The  Trump  administration's  decision  to  delay  implementation  and  start  a  new  rulemaking  risks  furthering 
a  divide  with  California. 

"Clearly  there  will  be  legal  challenges  to  such  EPA  action,  again  bringing  uncertainty  to  the  industry  that 
needs  to  be  making  the  investments  today,"  said  Margo  Oge,  the  former  head  of  EPA's  transportation 
office  under  Obama. 

Acting  under  its  special  Clean  Air  Act  authority  that  Trump  allies  have  threatened  to  revoke,  the  Golden 
State  is  set  to  adopt  stringent  rules  for  both  trailers  and  trucks  this  fail. 

That  has  manufacturers  worried  about  a  patchwork. 

"Truck  and  engine  manufacturers  have  significant  concerns  that  reopening  the  federal  rules  could  lead  to 
the  promulgation  of  different  requirements  across  the  nation,”  said  Jed  Mandel,  the  president  of  EMA, 
which  represents  truck  and  engine  manufacturers. 

The  Truck  Renting  and  Leasing  Association  also  raised  the  concern  that  Pruitt's  move  would  backfire, 
provoking  California  into  enacting  more  stringent  standards. 

California  had  been  regulating  trailers  since  2008  but  largely  stopped  to  align  with  the  first  phase  of 
federal  standards  in  2013. 

On  Thursday,  the  California  Air  Resources  Board  will  consider  how  it  will  regulate  the  industry  through 
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2027.  Staff  has  proposed  establishing  a  different  set  of  standards  —  more  stringent  and  accelerated  than 
the  federal  standards  —  were  EPA  to  make  a  change,  according  to  the  agenda  for  the  workshop. 

Dave  Clegern,  a  spokesman  for  the  regulator,  said  the  state  would  continue  its  rulemaking. 

Other  states,  like  the  12  that  have  adopted  California's  emissions  rules  for  light-duty  vehicles,  have  yet  to 
choose  to  adopt  its  heavy-duty  rules,  but  that  could  change.  The  ARB  and  the  states  of  Connecticut, 

Iowa,  Massachusetts,  Oregon,  Rhode  Island,  Vermont  and  Washington  said  they  had  a  "substantial 
interest"  in  seeing  that  the  federal  standards  are  left  in  place  in  a  motion  to  intervene  in  the  lawsuit 
brought  by  the  trailer  manufacturers. 

Trailers  account  for  more  than  10  percent  of  the  global  warming  emissions  benefits  of  the  rule,  according 
to  an  analysis  by  the  Union  of  Concerned  Scientists. 

Wabash  National,  the  largest  manufacturer  of  trailers,  had  worked  closely  with  EPA  to  craft  the  standard 
and  belonged  to  a  Heavy  Duty  Fuel  Efficiency  Leadership  Group  that  cheered  the  rules  when  they  came 
out  last  year.  Jamie  Scarcelli,  vice  president  of  corporate  development  and  strategy  at  Wabash,  said  last 
year  the  firm  wasn't  involved  with  TTMA's  lawsuit. 

A  spokeswoman  said  Wabash  would  not  comment  on  the  review.  Dave  Cooke,  senior  vehicles  analyst  at 
UCS,  called  the  silence  "frustrating"  because  the  firm  has  invested  in  so  much  efficient  technology. 

Political  win  for  niche  industry 

Certain  groups  in  the  trucking  world  were  able  to  sway  the  administration  to  reopen  the  rulemaking, 
despite  meetings  between  the  big  manufacturers  and  fleet  managers  that  supported  the  rule  in  its  entirety 
and  the  new  administration. 

Because  they  have  not  had  to  comply  with  modern-day  emissions  standards  so  far,  glider  kits  are  25 
percent  cheaper  than  a  new  truck.  That  has  made  them  increasingly  popular  over  the  past  15  years, 
going  from  a  few  hundred  on  the  road  to  10,000.  Regulators  estimated  they  would  represent  around  one- 
third  of  the  nitrogen  oxides  and  particulate  matter  emissions  from  the  truck  fleet  by  2025. 

That  would  be  more,  per  year,  than  the  lifetime  illegal  emissions  from  the  Volkswagen  scandal. 

Fitzgerald  Glider  Kits  told  EPA  the  new  regulation,  which  would  cap  production  per  firm  at  300  a  year, 
"would  effectively  destroy  the  glider  industry." 

Rep.  Diane  Black  (R-Tenn.),  who  is  running  for  governor  in  her  home  state,  intervened,  introducing 
legislation  to  protect  glider  kits  from  being  regulated  and  helping  the  firm  petition  EPA  for  relief. 

"To  say  that  I  am  grateful  for  the  hard  work  of  Administrator  Pruitt  and  his  team  is  an  understatement," 
Black  said  in  a  statement. 

She  distributed  a  press  release  quoting  Pruitt  saying,  "EPA  is  committed  to  revisiting  rules  that  may  not 
fall  under  the  Agency's  jurisdiction  and  have  negative  impacts  on  businesses  across  the  country." 

Her  office  did  not  respond  to  repeated  requests  for  comment  for  this  story. 
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From:  Birgfeld,  Erin 
Sent:  Friday,  August  25,  2017  3:44  PM 
To:  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov> 
Subject:  OTAQ  Daily  News  Brief 


Good  Afternoon! 


Welcome  to  OTAQ’s  daily  news  listserv.  The  OTAQ  Daily  News  Brief  compiles  articles 
from  around  the  world  focused  on  our  office’s  work;  this  includes  everything  from  light- 
duty/heavy-duty  vehicles,  electric  vehicles,  air  quality  studies,  aircrafts,  boats  and  ships,  to 
alternative  fuels,  and  of  course,  climate  change.  If  you’d  like  to  be  removed  or  would  like  to 
add  another  person  to  the  listserv  please  contact  Christopher  Mylan  at 
mvlan.christopher@epa.gov.  Feedback  welcomed.  Thanks  and  enjoy! 


When  Trump's  deregulation  is  at  odds  with  industry 

Camille  von  Kaenel,  E&E  News 


The  big  rig  manufacturers  President  Trump  once  cheered  on  the  White  House  lawn 
could  face  years  of  disarray  if  he  rolls  back  climate  change  regulations.  U.S.  EPA's 
announcement  last  week  that  it  will  reconsider  parts  of  the  greenhouse  gas  standards 
for  big  rigs  left  the  trucking  industry  scrambling  and  sparked  the  risk  of  a  prolonged  legal 
fight  with  California  and  environmentalists.  Manufacturers  of  trailers  and  glider  kits, 
which  are  new  truck  frames  fit  with  old  engines,  are  seeking  exemptions  from  the  rules 
that  were  finalized  in  October  (Climatewire,  Aug.  18).  But  EPA  Administrator  Scott 
Pruitt's  proposal  is  facing  opposition  from  the  wider  trucking  industry,  which  sees  a 
better  bottom  line  in  higher  fuel  efficiency  and  regulatory  certainty. 

Argentina  reserves  right  to  legal  action  on  U.S.  biodiesel  duties 


By  Reuters 


BUENOS  AIRES,  Aug  24  (Reuters)  -  Argentina's  government  is  investigating  all  options 
and  reserves  the  right  to  take  legal  action  over  the  United  States  imposing  steep  duties 
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on  imports  of  its  biodiesel,  the  foreign  ministry  said  in  a  statement  on  Thursday.  The 
statement  said  the  imposition  of  duties  above  50  percent,  announced  on  Tuesday,  does 
not  correspond  to  any  type  of  methodology  acceptable  under  the  rules  of  the  World 
Trade  Organization  (WTO).  In  2016,  90  percent  of  the  1.6  million  tonnes  of  biodiesel 
Argentina  exported  went  to  the  United  States,  Argentine  government  data  shows. 

Low-Voltage  EV  Proves  Durability  in  Zurich  Testing 

Paul  Myles  |  Wards  Auto 

A  low-voltage  electric  sports  car  passes  the  62,000-mile  (100,000-km)  test  milestone  without 
needing  major  service.  Specialist  automaker  nanoFlowcell  sees  its  Quantino  48V  break  the 
barrier  while  driving  in  downtown  Zurich  with  the  vehicle’s  advanced  self-diagnosis  system  still 
not  ready  to  enter  “maintenance”  mode.  The  car  is  running  real-world  trials  to  showcase  the 
technology  as  a  cleaner,  greener  and  less-costly  alternative  to  lithium-ion-powered  battery- 
electric  vehicles.  Its  technology  employs  a  cell  membrane  with  six  cells  arranged  in  series  to 
operate  low-voltage  motors.  The  system  uses  two  fuel  tanks  of  electrolytic  fluids,  one  with  a 
positive  charge  and  the  other  with  a  negative.  This  flow-cell  technology  is  a  combination  of 
battery  and  fuel-cell  power  fed  by  an  electrolyte  liquid  called  bi-ION,  which  mainly  consists  of 
water. 

Germany’s  ‘Diesel  Fear'  Leaves  $5  Billion  in  Used  Cars  Gathering  Dust 


Elisabeth  Behrmann,  Bloomberg 


•□□□□□□□□  Dealers  report  300,000  Euro-5  vehicles  clogging  up  lots 

•□□□□□□□□  Doubts  remain  whether  software  updates  can  avoid  driving  bans 

Germany’s  back  and  forth  over  potential  bans  for  diesel  cars  in  cities  is  sapping  demand  for  the 
vehicles  and  causing  a  backlog  of  used  models  on  dealer  lots  that’s  swelled  to  some  4.5  billion 
euros  ($5.3  billion).  A  deal  earlier  this  month  between  Germany  and  Volkswagen  AG.  Daimler 
AG  and  BMW  AG  to  upgrade  5  million  newer  diesel  cars  and  offer  trade-in  incentives  on  older 
models  hasn’t  eliminated  concerns  about  pollution  from  the  technology.  Citing  government  tests, 
German  Environment  Minister  Barbara  Hendricks  told  reporters  this  week  that  the  planned 
software  upgrades  are  “insufficient”  for  many  cities  to  meet  the  legal  limit  for  smog-inducing 
nitrogen  oxides  in  the  air. 

UK  'can  halve  oil  imports  by  banning  new  petrol  and  diesel  cars  in  2030' 


The  Guardian 

An  ambitious  target  to  phase  out  sales  of  new  petrol  and  diesel  cars  by  2030  could 
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halve  UK  oil  imports,  a  study  by  environmental  and  aid  organisations  suggests.  The 
government  has  announced  plans  to  ban  the  sale  of  conventional  combustion  engine 

cars  and  vans  by  2040  as  part  of  its  efforts  to  tackle  air  pollution  and  climate  change,  a 
move  the  groups  welcomed  as  a  step  in  the  right  direction. 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Mitchell,  George[Mitchell. George@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Cullen,  Angela[culien. angela@epa.gov];  Sanchez, 
James[sanchez.james@epa.gov];  Laroo,  Chris[laroo.chris@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Revelt,  Jean- 
Marie[revelt.jean-marie@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  11/20/2017  2:02:06  PM 

Subject:  Re:  Tennessee  Tech  University  -  Follow  Up 

Kathryn, 

You  are  right,  I  forgot  what  part  of  the  process  we  are  in! 


I  also  have  been  thinking  we  should  have  a  memo  summarizing  the  call  last  week  with  OOIDA, 
as  well  as  the  survey  data  they  shared  with  us  after  the  meeting. 

Thanks 

Bill 


Sent  from  my  iPhone 

On  Nov  20,  2017,  at  8:53  AM,  Sargeant,  Kathryn  <sargeant.kathrvn@epa. gov>  wrote: 


Yes — we  should  definitely  ask  to  docket  this.  It  is  important  to  docket  our  communications 
(and  substantive  info)  between  proposal  and  final. 


From:  Charmley,  William 

Sent:  Monday,  November  20,  2017  8:50  AM 

To:  Mitchell,  George  <MitcfaelLGeorge@epa.gov>;  Nelson,  Brian 

<nelson  .brian@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov>;  Sanchez,  James  <sanchez.j arnes@epa.gov>;  Laroo,  Chris 
<laroo.chris@epa.gov> 

Cc:  Yanca,  Catherine  <vanca.catherine@epa.gov>;  Parsons,  Christy 

<Parsons.Christv@epa.eov>:  Sargeant,  Kathryn  <sargeant.ka  tfarvn@epa.gov> 

Subject:  FW:  Tennessee  Tech  University  -  Follow  Up 


Dear  all  - 
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Please  see  the  attached  data  from  TTU.  Also  note  that  Tom  Brewer  thought  that  our  draft 
summary  memo  of  the  conference  call  we  had  with  TTU  a  few  weeks  ago  was  accurate. 


George  - 


Can  you  send  me  a  draft  response  that  I  can  send  back  to  Tom  Brewer  later  today,  that 
provides  him  with  information  regarding  the  2  glider  vehicles  we  have  tested  (model  year  of 
vehicle,  mileage,  and  what  we  know  regarding  the  original  year  of  engine  build,  engine 
OEM,  and  if  they  are  both  Fitzgerald  rebuilts  please  identify  that).  Also,  please  include  (a) 
specs  on  our  test  fuel  and  (b)  the  specs  from  the  CFR  for  our  highway  HD  certification  test 
fuel,  and  a  citation  to  those  specification. 


Once  you  all  have  had  a  chance  to  review  this  data,  we  can  discuss  it  next  week.  We  should 
decide  if  we  should  ask  to  docket  this  data  - 1  assume  we  should. 


Thanks 

Bill 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edul 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <charmley .willi am@epa. gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
. please  see  the  attached  details  of  the  data  for  the  (  15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are 
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accurate  ! 

Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA 
Ann  Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 

Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 

Thomas  Brewer 

Associate  Vice  President 

Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 

<image001.jpg> 
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To:  Quaranto,  Jason[Jason. Quaranto@navistar.com] 

From:  Charmley,  William 

Sent:  Wed  10/18/2017  2:59:18  PM 

Subject:  RE:  Glider  kit  issue 


Dear  Jason  - 


Thanks  for  sharing  this  information,  which  we  also  received  as  an  attachment  to  the  Petition  for 
Reconsideration  of  the  Glider  program  this  past  July  from  Fitzgerald  and  two  other  companies. 


If  you  have  time  later  this  week  to  follow-up  on  this  topic  that  would  be  helpful.  I  have  some 
open  time  on  Thursday  from  3-4pm,  and  on  Friday  in  the  later  afternoon.  I  don’t  think  we  need 
more  than  30  minutes. 


Thanks 

Bill 


From:  Quaranto,  Jason  [mailto:Jason.Quaranto@navistar.com] 
Sent:  Tuesday,  October  17,  2017  12:49  PM 
To:  Charmley,  William  <charmley.william@epa.gov> 
Subject:  Glider  kit  issue 


Bill, 
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I  am  not  sure  how  much  thought  EPA  has  put  into  the  Tennessee  Tech  study  that  Fitzgerald  is 
using  to  argue  that  their  trucks  have  lower  GHG  emissions  but  I  wanted  to  point  out  they  are 
using  CO  emissions  as  the  tool  for  measuring  GHG  emissions,  not  C02  emissions. 


Disclaimer  Confidentiality  Notice:  This  n  maft*  and  any  attachments 
and/or  documents  linked  to  this  email,  are  intended  for  the 
addressee  and  may  contain  information  that  is  privileged, 
confidential,  proprietary,  or  otherwise  protected  by  law.  Any 
dissemination,  distribution,  or  copying  is  prohibited.  This 
notice  serves  as  a  confidentiality  marking  for  the  purpose  of 
any  oerifldentiaiity  or  nondisclosure  agreement.  If  you  have 
received  this  communication  in  error,  please  contact  the 
original  sender. 
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To:  Sonntag,  Darrell[Sonntag. Darrell@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Brakora, 

Jessica[Brakora. Jessica@epa.gov];  Brzezinski,  David[Brzezinski. David@epa.gov] 

Cc:  Mitchell,  George[Mitchell. George@epa.gov] 

From:  Sandhu,  Gurdas 

Sent:  Wed  1/31/2018  5:51:10  PM 

Subject:  RE:  Glider  idle  emissions 


All, 


Ex.  5  -  Deliberative  Process 


Darrell? 
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Ex.  5  -  Deliberative  Process 


Gurdas 


Gurdas  S.  Sandhu,  Ph.D. 

Fellow,  ORISE  Research  Program 
OTAQ  >  ASD  >  AQMC 
Desk:  734-214-4630 
Mobile:  919-600-0490 
Email:  saDdhu.gurdas@epa.gov 


From:  Sandhu,  Gurdas 

Sent:  Wednesday,  January  31,  2018  11:13  AM 

To:  Sonntag,  Darrell  <Sonntag.Darrell@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Brakora,  Jessica  <Brakora.Jessica@epa.gov>;  Brzezinski,  David  <Brzezinski.David@epa.gov> 
Cc:  Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  RE:  Glider  idle  emissions 


EPA-1 9-01 26-A-0021 1 9 


ED  001620  00005005-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Thanks,  George. 


Ex.  5  -  Deliberative  Process 


Gurdas 


From:  Sonntag,  Darrell 

Sent:  Wednesday,  January  31,  2018  10:06  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov>;  Brakora,  Jessica  <Brakora.Jessica@epa.gov>; 
Sandhu,  Gurdas  <Sandhu.Gurdas@,epa.gov>;  Brzezinski,  David  <Brzezinski.David@epa.gov> 
Cc:  Mitchell,  George  <Mitchell .George@epa. gov> 

Subject:  RE:  Glider  idle  emissions 


Thanks  Angela,  I  copied  the  file  to  MEAT- 15 8. 


From:  Cullen,  Angela 

Sent:  Wednesday,  January  31,  2018  9:21  AM 


EPA-1 9-01 26-A-0021 20 


ED  001620  00005005-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Sonntag,  Darrell  <Sonntag.Darrell@epa.gov>;  Brakora,  Jessica 

<Brakora.Jessica@, cpa.gov>;  Sandhu,  Gurdas  <Sandhu.Gurdas@ epa. gov>;  Brzezinski,  David 
<Brzezinski  .David@epa.gov> 

Cc:  Mitchell,  George  <M.itchel  1. ,George@epa. gov> 

Subject:  FW:  Glider  idle  emissions 


To  all. 


Ex.  5  -  Deliberative  Process 


Angela 


From:  Mitchell,  George 

Sent:  Wednesday,  January  31,  2018  9;  11  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  RE;  Glider  idle  emissions 


Attached 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone;  734.214.4491 
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From:  Cullen,  Angela 

Sent:  Tuesday,  January  30,  2018  12:00  PM 

To:  Mitchell,  George  <Mitc-hel  1  .George@epa. gov> 

Subject:  RE:  Glider  idle  emissions 


Plenty  quick  enough.  It  can  be  a  week  or  two  if  you  need  it. 


Thank  you! 


From:  Mitchell,  George 

Sent:  Tuesday,  January  30,  2018  1 1:47  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  RE:  Glider  idle  emissions 


Tomorrow  quick  enough? 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Cullen,  Angela 

Sent:  Tuesday,  January  30,  2018  10:28  AM 

To:  Mitchell,  George  <Mitche11.George@epa.gov> 

Subject:  Glider  idle  emissions 
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Hi  George, 


Ex.  5  -  Deliberative  Process 


Thank  you, 
Angela 
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To:  Nelson,  Brian[nelson. brian@epa.gov] 

Cc:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Fernandez,  Antonio 

Sent:  Wed  1/31/2018  3:10:32  PM 

Subject:  hydrogen  truck  production 


Read  this  in  the  article  link. 


“Fitzgerald  Gliders,  a  trucking  components  company  will  produce  the  first  5,000  production 
models  at  its  facility  in  Crossville,  Tennessee.” 


http://www.tfaedetroitbureau.com/2018/01/nikola-picks~phoenix~for-lb-hydrogen-semi-truck- 

plant/#more- 1 .23050 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Darrell  Sonntag  (JIRA) 

Sent:  Wed  1/31/2018  2:28:31  PM 

Subject:  [JIRA]  (MEAT-158)  Account  for  glider  vehicles  while  estimating  MY  2010+  heavy-duty  base 
emission  rates 


Ex.  5  -  Deliberative  Process 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Mitchell,  George 

Sent:  Wed  1/31/2018  2:11:00  PM 

Subject:  RE:  Glider  idle  emissions 

Glider  Idle  Rates. xlsx 


Attached 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Cullen,  Angela 

Sent:  Tuesday,  January  30,  2018  12:00  PM 

To:  Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  RE:  Glider  idle  emissions 


Plenty  quick  enough.  It  can  be  a  week  or  two  if  you  need  it. 


Thank  you! 


From:  Mitchell,  George 

Sent:  Tuesday,  January  30,  2018  1 1:47  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  RE:  Glider  idle  emissions 
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Tomorrow  quick  enough? 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Cullen,  Angela 

Sent:  Tuesday,  January  30,  2018  10:28  AM 

To:  Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  Glider  idle  emissions 


Hi  George, 


Ex.  5  -  Deliberative  Process 


Thank  you, 
Angela 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Marley  Jeffrey[jeff.  marley@volvo.com] 

From:  Berry  Steve 

Sent:  Wed  9/6/2017  1 :41 :25  PM 

Subject:  FW:  Steve's  voice-mail  on  possible  tractor  test  program 


Great.  Jeff  and  I  will  call  the  conf  #  at  3:30.  Talk  to  you  then. 
Steve 


From:  Cullen,  Angela  [mailto:cullen.angela@epa.gov] 

Sent:  Wednesday,  September  06,  2017  8:44  AM 
To:  Berry  Steve 

Cc:  Moulis,  Charles;  Charmley,  William 

Subject:  RE:  Steve's  voice-mail  on  possible  tractor  test  program 


Hi  Steve, 


Thank  you  for  the  email.  Would  3:30  or  4:00  work  for  you  and  Jeff? 


We  can  use  the  conference  code 


Ex.  6  -  Personal  Privacy  i  Code  i 


Ex.  6  -  Personal  Privacy 


Thanks, 

Angela 


From:  Berry  Steve  [mailto:steve.berry@volvo.com1 

Sent:  Wednesday,  September  06,  2017  7:49  AM 
To:  Cullen,  Angela  <cullen  .atrgela@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Charmley,  William 

<channlev.williatn@epa.gov> 

Subject:  RE:  Steve's  voice-mail  on  possible  tractor  test  program 
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Hi  Angela 


Looks  like  we  ll  be  able  to  provide  at  least  one  glider,  more  if  you  have  time  to  test.  A  Volvo  test 
article  as  well,  if  you  don’t  already  have  “modern  product”  data  for  comparative  purposes. 


Two  good  places  to  start: 

1)  Test  program:  HDDS?  Chassis  dyno  operation  at  RMC  points?  GHG  55/65/ARB 
transient? 

2)  Scheduling:  Soonest  you  can  test?  How  long  should  we  plan  for  each  truck  to  be  in  Ann 
Arbor? 

I  can  be  available  for  a  discussion  before  9,  between  10  and  12,  and  between  2  and  5.  (All 
Eastern  times).  I’ll  try  to  tie  in  Jeff  Marl ey  as  well. 


Steve 


From:  Charmley,  William  f mailto:charmlev.william@epa.qovl 

Sent:  Tuesday,  September  05,  2017  4:47  PM 
To:  Berry  Steve;  Cullen,  Angela 
Cc:  Moulis,  Charles 

Subject:  Steve's  voice-mail  on  possible  tractor  test  program 


Dear  Steve, 


Thank  you  for  your  voice-mail  today.  I  was  in  the  office  this  past  Friday,  but  we  had  some 
major  I.T.  issues  at  the  Ann  Arbor  office  this  past  Friday.  I  know  you  mentioned  a  Friday  voice- 
mail  today,  but  so  far  I  have  not  been  able  to  listen  to  that/find  it. 


Your  message  today  indicated  you  wanted  to  talk  ASAP  about  the  opportunity  for  a  test  program 
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on  heavy-duty  tractors  at  the  EPA  Ann  Arbor  laboratory,  where  Volvo  would  provide  the  test 
articles  -  perhaps  one  glider  and  one  recent  model  year  Volvo  tractor. 


I  am  very  interested  in  pursuing  this  opportunity.  I  am  on  travel  Wednesday  and  Thursday  of 
this  week.  Can  you  follow-up  directly  with  Angela  Cullen  on  this  topic  on  Wednesday? 


Best  regards, 


Bill 


This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the  intended 
recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any  action  based  on 
this  email  or  any  information  contained  herein,  if  you  are  not  the  intended  recipient,  please  advise  the  sender  immediately  by 
replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Berry  Steve 

Sent:  Tue  1 0/24/201 7  1 :51 :39  PM 

Subject:  RE:  2nd  Glider 


Thanks,  Angela.  I  agree  we  would  not  need  a  third  “Fitzgerald  Rebuild”  Our  interest  was  to  get 
a  remanufactured  engine.  Finding  one  with  EGR  will  be  very  difficult,  I  fear,  but  I’ll  continue 
the  hunt  and  you  can  make  a  decision  based  upon  what’s  available,  and  the  results  of  test  2. 

Steve 


From:  Cullen,  Angela  [mailto:cullen.angela@epa.gov] 
Sent:  Tuesday,  October  24,  2017  9:11  AM 
To:  Berry  Steve 
Subject:  RE:  2nd  Glider 


Steve, 


Thank  you  for  asking.  My  answer  is  not  a  great  one  because  “it  depends.”  If  the  second  glider 
results  are  similar  to  the  one  we  just  tested,  then  we  do  not  see  a  need  to  test  additional  gliders 
without  EGR.  But  if  the  results  are  significantly  different,  then  we  will  need  to  figure  out  where 
to  go  from  there.  On  the  other  hand,  if  we  are  able  to  test  a  glider  with  a  remanned  engine  with 
EGR  (such  as  a  MY2002-06),  then  we  would  be  interested  in  that. 


Is  it  possible  to  put  the  search  on  hold  until  late  next  week?  We  should  have  the  first  set  of 
results  from  the  second  vehicle  by  then. 


Thank  you  for  your  continued  help. 


Angela 


From:  Berry  Steve  [mailto:steve.berrv@vol.vo.com] 

Sent:  Monday,  October  23,  2017  12:18  PM 
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To:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  RE:  2nd  Glider 


If  we  can  find  a  third,  this  time  with  a  remanned  engine,  do  you  still  have  capacity  to  test? 


From:  Berry  Steve 

Sent:  Monday,  October  23,  2017  7:25  AM 
To:  Culien,  Angela  (cullen.anQela@epa.gov) 

Subject:  FW:  2nd  Glider 


FYI 


From: 

Sent:  Monday,  October  23,  2017  7:23  AM 
To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  Re:  2nd  Glider 


Ex.  6  -  Personal  Privacy 


It  will  probably  be  next  week  Monday  for  delivery.  Will  give  you  a  update  later  in  the  week. 
Thanks 

Have  a  great  day! 


Sent  from  my  iPhone 

On  Oct  23,  2017,  at  7:20  AM,  Berry  Steve  <steve.berry@volvo.com>  wrote: 

_  I - j 

Hi !  Ex.  6  -  Personal  Privacy  j 

L _ j 

Sorry,  I  don’t  know  how  I  missed  this  coming  in  Friday  afternoon.  EPA  ready  to  move 
forward  with  #2. 

Steve 
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From:  Cullen,  Angela  f mailto:cullen.anaela@eDa.qov1 

Sent:  Friday,  October  20,  2017  4:09  PM 
To:  Berry  Steve 
Subject:  RE:  2nd  Glider 


That  sounds  great. 


We  really  appreciate  your  help  with  this. 


Thank  you, 
Angela 


From:  Berry  Steve  [mailto:steve.berry@volvo.com1 

Sent:  Friday,  October  20,  2017  10:19  AM 
To:  Cullen,  Angela  <cullen.angela@,epa.gov> 

Subject:  FW:  2nd  Glider 


Hi  Angela 

Glider  #2  !  Not  a  remanufactured  engine  as  we  had  targeted,  but  another  Fitzgerald 
rebuild. 

Move  forward? 


From: 

Sent: 


Ex.  6  -  Personal  Privacy 

"OcTo"ber"207"20"179":37"AM 


To:  Berry  Steve 
Cc:  Alt  Susan 
Subject:  2nd  Glider 


Fitzgerald  Glider  w  30,000  miles 

2017  579  Pete  Aero.  Just  released  this  year  as  a  aero  glider. 
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Detroit  12.7  500  Fitzgerald  Rebuild. 
10  speed 


Next  Friday  I  can  pick  it  up. 


Ex.  6  -  Personal  Privacy 


This  communication  (and  any  information  or  material  transmitted  with  this  communication)  is  confidential  and  has  been  prepared  for  the 
intended  recipient’s  exclusive  use.  This  communication  may  also  contain  Protected  Health  Information  as  defined  by  federal  law  and 
subject  to  protections  required  by  law.  The  authorized  recipient  of  this  information  is  prohibited  from  disclosing  this  information  to  any 
other  party  unless  required  to  do  so  by  law  or  regulation  and  is  required  to  protect  the  information  after  its  stated  need  has  been  fulfilled. 

If  you  are  not  the  intended  recipient,  any  review,  retransmission,  conversion  to  hard  copy,  copying,  circulation,  publication,  dissemination, 
distribution,  reproduction  or  other  use  of  this  communication,  information  or  material  is  strictly  prohibited  and  may  be  illegal.  If  you 
received  this  communication  in  error,  please  notify  us  immediately  by  telephone  or  by  return  email,  and  delete  this  communication, 
information  and  material  from  any  computer,  disk  drive,  diskette  or  other  storage  device  or  media. 
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This  email  message  and  any  attachments  may  contain  confidential  information  and  may  be  privileged.  If  you  are  not  the 
intended  recipient  or  otherwise  not  authorized  to  receive  this  message,  you  are  prohibited  to  use,  copy,  disclose  or  take  any 
action  based  on  this  email  or  any  information  contained  herein.  If  you  are  not  the  intended  recipient,  please  advise  the  sender 
immediately  by  replying  to  this  email  and  permanently  delete  this  message  and  any  attachments  from  your  system. 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Fri  10/27/2017  9:43:47  PM 

Subject:  RE:  Gliders 

This  is  what  John  and  I  got  from  OTAQ  in  response  to  our  inquiries  about  the  press  inquiry:  j  Ex- s-Mib**™ process 


Ex.  5  -  Deliberative  Process 


— Original  Message — 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  5:21  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

Per  Millet's  note,  when  did  OTAQ  do  the  first  test?  Can  you  send  me  the  results? 

— Original  Message — 

From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:41  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

We're  checking. 

- Original  Message - 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  3:39  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  Gliders 

We  got  a  press  question  asking  whether  OTAQ  is  doing  emissions  testing  on  gliders?  Have  we  before  or 
are  we  in  the  process? 

Sent  from  my  iPhone 
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To:  Lewis,  Josh[Lewis. Josh@epa.gov] 

From:  Dunham,  Sarah 

Sent:  Wed  11/8/2017  3:06:57  PM 

Subject:  RE:  Glider  NPRM  status 


No,  I  do  not. 


From:  Lewis,  Josh 

Sent:  Wednesday,  November  08,  2017  10:05  AM 
To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 
Subject:  FW:  Glider  NPRM  status 


Latest  below.  I  don’t  see  any  reason  why  we  need  to  have  the  package  come  through  here  for 
formal  signoff. .  .do  you? 


From:  Sutton,  Tia 

Sent:  Wednesday,  November  08,  2017  9:56  AM 

To:  Owens,  Nicole  <Owens.Nieole@epa.gov>;  Curry,  Bridgid  <Curry.6ridgid@epa.gov>; 
Haman,  Patricia  <Haman.Patricia@epa.gov>;  Thundiyil,  Karen  <Thundiyil.Karen@epa.gov>; 
Cyran,  Carissa  <Cyran.Carissa@epa.gov>;  Morgan,  Ruthw  <morgan.ruthw@,epa.gov>; 
Mcquilkin,  Wendy  <Mcquilkin. Wendv@epa.gov>;  Lewis,  Josh  <L-e wi s . J osh@epa. gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Scoville,  Pat  <ScovilIe.Pat@,epa.gov>; 
Burch,  Julia  <Burch.Julia@,epa.gov>;  Nagelhout,  Peter  <Nagelhout.Pete:r@epa. gov>;  VanLare, 
Paula  < V anLare.  Paul  a@,epa.  gov>;  Birgfeld,  Erin  <Birgfeld.  Erin@epa .  gov>;  Mylan,  Christopher 
<Mvlan  .Chri  stopher@epa.  gov> 

Subject:  RE:  Glider  NPRM  status 


Update  on  status  here — 

We  are  awaiting  clearance  from  OMB  (we  expect  it  this  morning).  Mandy  has  given  us  the 
green  light  to  go  ahead  and  move  the  document  through  for  signature  as  soon  as  we  get 
clearance,  and  we  are  also  aiming  to  post  the  NPRM  today  as  well.  No  specific  posting  time  just 
yet,  but  we  will  keep  you  all  posted. 


Comms  materials  are  currently  being  reviewed,  and  we  will  share  drafts  as  they  are  ready. 
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Josh-  we’ll  give  you  a  call  to  get  ducks  in  a  row  for  moving  the  package  through  to  OP. 


Thanks! 


-Tia 


From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  5:42  PM 

To:  Owens,  Nicole  <Owens.Nicole@epa.gov>:  Curry,  Bridgid  <Currv.Bridgid@.epa.gov>; 
Haman,  Patricia  <Haman  .Patricia@epa.gov>;  Thundiyil,  Karen  <Thiindiyil.Karen@epa.gov>; 
Cyran,  Carissa  <Cyran.Carissa@,epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>:  Mylan, 
Christopher  <Mylan.Christopher@,epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Scoville,  Pat  <Scovill.e.Pat@epa.gov>; 
Burch,  Julia  <BurchJulia@epa.gov>;  Nagelhout,  Peter  <Nagelhout.Peter@epa.gov>;  Lamson, 
Amy  <Lamson. Amy@epa. gov> 

Subject:  Glider  NPRM  status 


Hi  all. 

We  have  sent  (what  we  believe  is)  a  final  passback  to  OMB  on  the  Glider  NPRM.  They  gave 
Interagency  reviewers  until  10am  tomorrow  for  final  review  &  clearance,  so  we  are  anticipating 
OMB  clearance  sometime  tomorrow  (Wednesday)  morning.  The  rule  could  then  be  signed 
tomorrow,  or  Thursday  at  the  latest. 


As  soon  as  we  get  word  on  clearance  and  upload,  we  will  let  everyone  know.  Comms  materials 
are  with  OAR  &  the  political  team  right  now,  so  we  will  also  let  you  all  know  when  those  are 
cleared  and  we  have  more  info  on  posting/rollout  time. 


Thanks! 


-Tia 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov] 

From:  Lewis,  Josh 

Sent:  Tue  10/3/2017  12:47:47  PM 

Subject:  Re:  Meeting  in  Ryan’s  office  at  830  am 

Will  do 

On  Oct  3,  2017,  at  8:24  AM,  Dunham,  Sarah  <Dunham . Sarah@epa. gov>  wrote: 


Thanks—  can  you  check  in  with  region  8  and  OTAQ  to  get  when  they  expect  to  have  drafts 
of  each  action?  Last  week  Chris  said  this  week. 

Sent  from  my  iPhone 


On  Oct  3,  2017,  at  5:16  AM,  Lewis,  Josh  <Le wisJosh@epa.gov>  wrote: 


Just  flagging  the  meeting  invite  that  came  through  last  night. 


Topics  are  gliders  and  uintah.  Haven’t  heard  much  from  the  region  on  the  latter.. .other 
than  they  are  working  on  the  anprm. 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov] 

From:  Harlow,  David 

Sent:  Mon  10/30/2017  2:33:28  PM 

Subject:  FW:  Revised  draft  of  glider  NPRM 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17  17  -  P.ev6.docx 


FYI.  This  new  version  has  also  been  circulated  separately  to  the  relevant 
ARLO  folks  (i.e.,  David  and  Mark). 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Harlow,  David 

Sent:  Monday,  October  30,  2017  10:31  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Baptist,  Erik  <baptist.erik@epa.gov>; 
Bolen,  Brittany  <bolen.brittany@epa.gov> 

Subject:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Attorney  Client 
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Ex.  5  -  Attorney  Client 

Thank  you. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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To:  Bowman,  Liz[Bowman. Liz@epa.gov];  Grantham,  Nancy[Grantham. Nancy@epa.gov];  Konkus, 

John[konkus.john@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Dunham,  Sarah[Dunham.Sarah@epa.gov];  DeLuca,  lsabei[DeLuca. Isabel@epa.gov];  Lewis, 

Josh[Lewis.Josh@epa.gov];  Dominguez,  Alexander[dominguez.alexander@epa.gov];  Harlow, 
David[harlow.david@epa.gov] 

From:  Millett,  John 

Sent:  Fri  10/27/2017  7:52:09  PM 

Subject:  Next  week's  possible  Air  actions 


We  are  looking  at  the  possibility  of  the  Agency  releasing  several  air  actions  next  week.  Comms 
materials  are  in  process;  and  we’ll  circulate  as  far  in  advance  as  possible. 


Possible  actions,  potential  schedule 


Ex.  5  -  Deliberative  Process 
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John  Millett 

Director,  OAR  Communications 
Desk:  202-564-2903 
Cell:  202-510-1822 
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To:  Millett,  John[Millett.John@epa.gov];  Dunham,  Sarah[Dunham.Sarah@epa.gov] 

Cc:  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Lewis,  Josh 

Sent:  Fri  10/27/2017  7:50:26  PM 

Subject:  RE:  OAR  upcoming  for  next  week 


Ex.  5  -  Deliberative  Process 


From:  Millett,  John 

Sent:  Friday,  October  27,  2017  3:44  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  RE:  OAR  upcoming  for  next  week 


Makes  sense!  Possibility  it  is. 


From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:40  PM 

To:  Millett,  John  <Millett.John@epa.gov>:  Lewis,  Josh  <Le wi s . Josh@epa . gov> 
Cc:  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  RE:  OAR  upcoming  for  next  week 


The  list  looks  right,  thanks.  I  might  suggest  slight  tone  suggestions  to  make  it  a  little  less  of  a 
plan,  and  more  a  set  of  possibilities.  But  this  is  your  note,  so  you  should  clearly  say  things  the 
way  you  are  comfortable  (ie,  you  may  not  like  my  overly  wordy  suggestions  below). 


We  are  looking  at  the  possibility  of  the  Agency  releasing  five  air  related  actions  next  week. 
Comms  materials  are  in  process;  and  we’ll  circulate  as  far  in  advance  as  possible. 


Potential  actions  and  possible  schedule: 

Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Millett,  John 

Sent:  Friday,  October  27,  2017  3:15  PM 

To:  Dunham,  Sarah  <Dunham. Sarah@epa.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  DeLuca,  Isabel  <DeLuca.Isabel@ep3.gov> 

Subject:  OAR  upcoming  for  next  week 


Here’s  the  list  -  running  it  by  you  real  quick  before  I  send  to  the  full  group  .  .  .  Liz,  Konkus, 
Nancy,  Mandy,  David  and  Alex. 
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John  Millett 

Director,  OAR  Communications 
Desk:  202-564-2903 
Cell:  202-510-1822 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov] 

Cc:  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Miliett,  John 

Sent:  Fri  10/27/2017  7:43:46  PM 

Subject:  RE:  OAR  upcoming  for  next  week 


Makes  sense!  Possibility  it  is. 


From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:40  PM 

To:  Miliett,  John  <Millett.John@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  RE:  OAR  upcoming  for  next  week 


The  list  looks  right,  thanks.  I  might  suggest  slight  tone  suggestions  to  make  it  a  little  less  of  a 
plan,  and  more  a  set  of  possibilities.  But  this  is  your  note,  so  you  should  clearly  say  things  the 
way  you  are  comfortable  (ie,  you  may  not  like  my  overly  wordy  suggestions  below). 


We  are  looking  at  the  possibility  of  the  Agency  releasing  five  air  related  actions  next  week. 
Comms  materials  are  in  process;  and  we’ll  circulate  as  far  in  advance  as  possible. 


Potential  actions  and  possible  schedule: 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Millett,  John 

Sent:  Friday,  October  27,  2017  3:15  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>:  Lewis,  Josh  <Lewis  Josh@epa.gov> 
Cc:  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  OAR  upcoming  for  next  week 


Here’s  the  list  -  running  it  by  you  real  quick  before  I  send  to  the  full  group  .  .  .  Liz,  Konkus, 
Nancy,  Mandy,  David  and  Alex. 


John  Millett 

Director,  OAR  Communications 
Desk:  202-564-2903 
Cell:  202-510-1822 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov] 

Cc:  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Millett,  John 

Sent:  Tue  10/24/2017  12:45:40  PM 

Subject:  FW:  Clips  related  to  the  HD  OMB  upload 


Fyi  -  -  WPost,  the  Hill,  BNA,  Inside  EPA 


From:  Birgfeld,  Erin 

Sent:  Tuesday,  October  24,  2017  8:21  AM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov>;  Grundler,  Christopher 
<grundler.christopher@epa.gov>;  Millett,  John  <Millett. John@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.gov> 

Cc:  Mylan,  Christopher  <Mylan.Christopher@epa.gov> 

Subject:  Clips  related  to  the  HD  OMB  upload 


EPA  plans  to  repeal  emission  standards  for  truck  components 


By  Juliet  Eilperin.  Washington  Post  ’<  at  7 

The  Environmental  Protection  Agency  is  seeking  to  repeal  tighter  emissions  standards 
for  truck  components,  a  rule  adopted  in  the  final  months  of  the  Obama  administration 
aimed  at  controlling  traditional  air  pollutants  as  well  as  greenhouse-gas  emissions  linked 
to  climate  change. 

EPA  Administrator  Scott  Pruitt,  who  privately  met  in  May  with  the  manufacturer  that 
stands  to  benefit  most  from  the  rule’s  repeal,  suggested  in  August  that  he 
would  reexamine  the  rule  “in  light  of  the  significant  issues  raised”  and  see  whether  it  is 
consistent  with  the  agency’s  authority  under  the  Clean  Air  Act. 

The  Office  of  Management  and  Budget  has  posted  a  notice  saying  that  on  Saturday  it 
received  the  proposal  to  rescind  the  rule.  Asked  about  the  regulation,  EPA  spokesman 
Michael  Abboud  said  in  an  email,  “EPA  does  not  comment  on  items  under  interagency 
review.” 

Unlike  some  Obama-era  regulations,  the  rule,  which  is  scheduled  to  take  effect  Jan.  1, 
has  been  widely  embraced  by  the  trucking  industry. 

The  rule  applies  the  standards  now  used  for  heavy-duty  trucks  to  new  truck  components 
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called  gliders  and  trailers.  A  glider,  or  body,  is  the  front  of  a  truck,  including  the  cab, 
which  fits  over  the  engine.  Trailers  are  the  storage  components  that  make  up  most  of 
the  length  of  a  truck. 

Trucking  companies  can  install  an  outdated  engine  into  a  new  truck  body  and  avoid 
regulations  that  would  apply  to  an  entirely  new  truck.  Engine  manufacturers  and  public 
health  advocates  are  in  favor  of  closing  that  loophole  and  applying  pollution  controls 
uniformly.  Heavy-duty  trucks  have  faced  tighter  emissions  standards  since  2004,  though 
they  have  become  more  stringent  over  time,  thereby  widening  the  gap  between  new 
ones  and  truck  bodies  that  contain  older  engines. 

On  Sept.  1 1 ,  executives  from  three  major  heavy-truck  and  engine  manufacturers  — 
Volvo  Group  North  America,  Cummins  and  Navistar  —  wrote  Pruitt  urging  him  not  to 
reopen  the  rule.  It  noted  that  the  three  companies  were  joining  with  the  Truck  and 
Engine  Manufacturers  Association,  the  American  Trucking  Associations  and  the  Truck 
Rental  and  Leasing  Association  in  “voicing  their  concerns”  about  the  move. 

Glider  kits,  the  three  companies  argued  in  their  letter,  “should  not  be  used  for 
circumventing  purchase  of  currently  certified  power  trains.” 

Pruitt  met  at  EPA  headquarters  on  May  8  with  officials  from  Fitzgerald  Truck  Sales  ,  the 
nation’s  largest  manufacturer  of  gliders,  according  to  his  schedule  .  Officials  from  the 
company,  which  has  lobbied  to  repeal  the  rule,  did  not  respond  to  a  call  requesting 
comment. 

When  the  rule  was  issued  last  fall,  the  EPA  estimated  that  gliders  and  trailers  using 
engines  manufactured  before  2002  produced  emissions  that  were  20  to  40  times  as 
high  as  those  of  trucks  built  today.  In  addition  to  greenhouse  gases,  exhaust  from  these 
heavy-duty  trucks  contains  more  nitrogen  oxide,  a  component  in  smog,  as  well  as  fine 
particulate  matter,  or  soot. 

“They  don’t  have  modern  pollution  controls  on  them,”  said  Paul  Billings,  senior  vice 
president  for  advocacy  at  the  American  Lung  Association.  “This  is  like  a  straight  pipe.” 

new  gliders  and  trailers  to  be  used  with  modern  engines  in  2017  alone  would  prevent 
between  350  and  1,600  premature  deaths  over  the  lifetime  of  these  vehicles,  since  soot 
and  other  air  pollutants  contribute  to  lung  and  heart  disease. 

The  nitrogen  oxide  and  soot  that  would  continue  to  be  released  if  the  glider  rule  was 
eliminated  would  be  equivalent  to  repealing  the  most  recent  carbon  rules  for  cars  and 
light  trucks  or  existing  power  plants,  according  to  EPA  analyses. 

In  his  statement  in  August,  Pruitt  said  the  agency  intends  “to  initiate  a  rulemaking 
process  that  incorporates  the  latest  technical  data  and  is  wholly  consistent  with  our 
authority  under  the  Clean  Air  Act.” 
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But  Frank  O’Donnell,  president  of  the  advocacy  group  Clean  Air  Watch,  said  the  EPA 
had  used  up-to-date  data  to  fashion  a  rule  that  ensured  all  the  major  truck 
manufacturers  were  on  a  level  playing  field. 

“Now,  this  would  reinstate  a  loophole  that  would  essentially  go  back  to  dirty  old  engines 
in  a  new  frame,’’  O’Donnell  said. 


Feds  considering  repeal  of  EPA  emissions  ruie  for  trucks 


I  Iff  MILS.,  DEVIN  HENRY  -  10/23/17  04:11  PM  EOT  301 


The  Trump  administration  is  considering  repealing  an  Environmental  Protection  Agency 
(EPA)  rule  limiting  emissions  from  truck  components. 

According  to  an  Office  of  Management  and  Budget  notice,  the  EPA  is  formally 
proposing  to  repeal  the  rule,  something  EPA  Administrator  Scott  Pruitt  said  in  August  he 
would  do. 

The  regulation,  an  Obama  administration  effort  to  cut  climate  change-causing  emissions 
from  the  transportation  sector,  aims  to  limit  pollution  from  trucks. 

The  rule  applies  to  gliders,  which  are  medium-  and  heavy-duty  trucks  assembled  using 
refurbished  powertrains  and  new  truck  parts  called  “glider  kits,”  which  are  also  subject  to 
the  regulation.  Obama’s  EPA  aimed  to  apply  emissions  standards  for  new  motor 
vehicles  and  engines  to  the  refurbished  gliders. 

But  industry  groups  and  the  manufacturing  sector  oppose  the  rule,  saying  it  would  hurt 
producers  and  “effectively  destroy  the  glider  industry,”  manufacturers  wrote  in  a  petition 
with  the  EPA  in  July. 

In  August,  Pruitt  said  the  agency  would  reconsider  the  regulation  “in  light  of  the 
significant  issues  raised,”  before  it  takes  effect  next  year. 

Greens  and  public  health  groups  support  the  rule.  In  a  Monday  statement,  the  American 
Lung  Association  said  the  EPA  had  issued  “another  devastating  blow  to  air  quality  and 
public  health,  giving  older  dirty  heavy-duty  trucks  a  license  to  pollute  the  air  we  all 
breathe  with  nitrogen  oxides  and  particulate  matter  that  can  cause  asthma  attacks,  lung 
cancer  and  premature  death  —  as  well  as  carbon  pollution  that  causes  climate  change.” 

The  EPA  is  targeting  other  Obama-era  regulations  on  transportation  sector  emissions 
as  well.  President  Trump  in  March  directed  the  agency  to  roll  back  fuel  economy  goals 
for  cars  between  model  years  2021  and  2025. 
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ERA  Plans  To  Repeal  Parts  of  Truck  Greenhouse  Gas  Limits 


Posted  Oct.  23,  2017,  12:09  PM  Updated  Oct.  23,  2017,  6:37  PM 

By  Abbv  Smith.  BNA 

•  The  agency  is  moving  to  scrap  requirements  for  so-called  “glider  kits”  that  allow  for 
repurposing  of  old  engines 

•  Glider  kits  cheaper  than  new  trucks,  industry  says 

•  But  environmental  groups  say  the  glider  kits  emit  large  amounts  of  pollutants 

The  regulatory  load  of  truck  manufacturers  could  get  a  little  lighter  as  the  EPA  mulls 
dropping  portions  of  the  Obama  administration’s  greenhouse  gas  standards  in  response 
to  an  industry  request. 

The  Environmental  Protection  Agency  sent  for  White  House  review  Oct.  20  a  proposal 
to  scrap  parts  of  Obama-era  greenhouse  gas  limits  for  heavy-duty  trucks.  The  proposal 
would  repeal  emissions  requirements  for  glider  kits,  which  are  trucks  produced  without  a 
new  engine,  transmission,  or  rear  axle.  The  latter  equipment  is  then  installed  by  a  third 
party  and  often  includes  salvaged  parts. 

Joe  Rajkovacz,  director  of  governmental  affairs  and  communications  for  the  Western 
States  Trucking  Association,  said  the  EPA’s  move  to  reverse  the  glider  kits  provision 
represents  a  “small  step”  to  hold  the  agency  accountable.  The  association’s  1 ,100 
members  include  California’s  Dalton  Trucking. 

“It  is  a  breath  of  fresh  air  to  certainly  start  to  hear  a  more  reasonable  approach  is  going 
to  be  taken,  at  least  under  this  administration,”  Rajkovacz  told  Bloomberg  Environment. 

Industry  Met  With  Pruitt 


EPA  Administrator  Scott  Pruitt  announced  in  August  that  the  agency  would  reconsider 
portions  of  the  heavy-duty  truck  rule  related  to  both  glider  kits  and  trailers.  In  May,  Pruitt 
had  met  with  Tommy  Fitzgerald,  founder  of  Fitzgerald  Glider  Kits,  one  of  the  nation’s 
largest  makers  of  the  equipment,  to  discuss  the  rule.  During  that  meeting,  Fitzgerald  told 
Pruitt  the  rule  would  eliminate  hundreds  of  jobs,  according  to  a  detailed  calendar  of 
Pruitt’s  meetings  released  last  month  by  the  watchdog  group  American  Oversight. 

Fitzgerald  Glider  Kits  did  not  respond  to  a  request  for  comment. 

It  is  unclear  whether  the  EPA’s  proposal  also  would  repeal  requirements  for  truck 
trailers — though  Rajkovacz  is  optimistic  the  agency’s  glider  kits  proposal  signals  it  will 
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also  move  to  scrap  trailer  requirements.  The  Truck  Trailer  Manufacturers  Association 
has  sued  the  EPA  over  its  decision  to  regulate  trailers  for  the  first  time  as  part  of  the 
truck  emissions  standards. 

Nonetheless,  some  major  truck  industry  trade  groups  have  expressed  concerns  that  the 
EPA’s  reconsideration  of  the  standards  could  threaten  to  break  up  one  national  program 
if  California  maintains  its  own  standards  for  trailers  and  glider  kits. 

The  Truck  and  Engine  Manufacturers  Association  declined  comment  on  the  EPA’s 
recent  proposal,  but  a  spokesman  pointed  Bloomberg  Environment  to  the  group’s 
August  statement,  which  outlines  such  concerns.  That  association  represents  more  than 
two  dozen  companies  including  major  manufacturers  Daimler  Trucks  North  America 
LLC,  Caterpillar  Inc.,  Paccar  Inc.,  and  Navistar  Inc. 

Cost  Vs.  Emissions  Impacts 

The  forthcoming  fight  over  the  EPA’s  efforts  to  reverse  the  glider  kit  provisions  will 
ultimately  center  around  arguments  of  cost  versus  public  health  and  emissions  impacts. 

As  part  of  the  EPA  standards  issued  in  2016,  classified  glider  kits  are  classified  as  “new” 
vehicles  and  required,  with  limited  exceptions,  that  a  repurposed  engine  be  equivalent 
to  the  model  year  of  the  truck’s  framework. 

That  would  effectively  eliminate  use  of  glider  kits,  which  are  cheaper  than  new  trucks, 
Rajkovacz  said. 

“If  you’re  raising  a  family  of  four  and  your  truck  is  the  tool  of  your  trade,  you  can  pencil 
out  to  do  the  glider  kit  with  the  older  engine.  It  just  doesn’t  make  environmentalists 
happy  because  of  the  higher  emissions,”  he  said. 

But  environmental  groups  that  support  the  Obama-era  regulation  point  to  the  large 
emissions  glider  kits  allow.  Dave  Cooke,  a  senior  vehicles  analyst  with  the  Union  of 
Concerned  Scientists,  told  Bloomberg  Environment  that  by  2025,  glider  vehicles  would 
be  releasing  more  emissions  in  one  year  than  the  entirety  of  what  was  released  due  to 
Volkswagen’s  emissions  cheating  scandal. 

Paul  Billings,  vice  president  for  policy  and  advocacy  for  the  American  Lung  Association, 
noted  the  EPA’s  own  data  said  up  to  1 ,600  premature  deaths  would  be  avoided  by 
controlling  emissions  of  glider  kits. 

“This  is  not  an  exemption.  This  is  literally  a  loophole  big  enough  to  drive  the  biggest, 
dirtiest  truck  you’ve  ever  seen  through,”  Billings  said. 

(This  story  has  been  updated  with  additional  reporting.) 
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OMB  Begins  Review  Of  EPA  Proposal  To  Repeal  Glider  Truck  GHG  Limits 


InsideEPA  October  23,  2017 

The  White  House  Office  of  Management  &  Budget  (OMB)  is  beginning  its  pre-publication  review  of  a  draft  Trump  EPA 
proposal  to  repeal  greenhouse  gas  emission  reduction  requirements  for  so-called  “glider  kits”  that  were  included  in 
the  Obama  administration's  Phase  2  GHG  rule  for  medium-  and  heavy-duty  trucks. 

According  to  OMB's  website,  it  received  EPA's  draft  proposal  Oct.  20.  The  proposal  is  an  outgrowth  of  the  Trump 
administration's  reconsideration  of  the  heavy-duty  GHG  rule  as  it  pertains  to  glider  vehicles  and  trailers,  which  EPA 

announced  in  August. 

The  plan  appears  aimed  only  at  gliders,  which  are  incomplete  trucks  sold  without  powertrains  that  are  intended  to  be 
used  with  refurbished  engines.  It  is  not  clear  if  and  when  EPA  plans  to  move  forward  with  a  rule  regarding  GHG  limits 
for  trailers,  which  the  Obama  EPA  regulated  for  the  first  time  in  its  Phase  2  rulemaking. 

The  agency  does  not  have  a  description  of  the  rulemaking  on  its  website.  The  title  of  the  proposal  is,  “Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits.” 

Both  the  glider  and  trailer  manufacturing  sectors  say  EPA  lacks  authority  to  regulate  their  equipment  at  all,  arguing 
the  products  are  not  self-propelled  “motor  vehicles”  subject  to  Clean  Air  Act  limits.  The  Obama  EPA  disagreed  with 
those  claims,  and  ultimately  regulated  the  equipment  in  its  Phase  2  regulation. 

Citing  those  legal  claims,  both  sectors  petitioned  EPA  to  reconsider  aspects  of  the  rule  that  apply  to  their  sectors.  In 
addition,  a  trailer  manufacturer  group  is  pursuing  a  lawsuit  against  the  rule,  and  has  asked  an  appellate  court  to 
pause  those  requirements  after  EPA  refused  to  take  that  step  when  it  granted  the  reconsideration  petitions. 

GHG  cuts  tied  to  the  trailer  standards  are  estimated  to  provide  up  to  9  percent  of  the  rule's  overall  emission 
reductions.  It  is  not  clear  how  much  of  the  rule's  emission  cuts  could  be  at  risk  if  the  agency  scraps  the  standards  for 
gliders.  That  sector  is  not  a  major  portion  of  the  market  but  has  been  growing  in  recent  years. 

The  broader  trucking  industry  has  opposed  reopening  the  requirements,  and  some  officials  are  questioning  why  the 
business-friendly  Trump  administration  is  responding  to  complaints  from  the  relatively  smaller  sectors,  rather  than 
listening  to  advice  from  the  vast  majority  of  the  trucking  industry,  which  supports  the  current  regulation  as  a  whole. 

One  trucking  industry  source  notes  that  some  parties  stayed  neutral  on  provisions  in  the  current  truck  GHG  rule  that 
phased-in  standards  for  gliders,  which  can  have  20-40  times  the  emissions  of  a  new  truck. 

The  glider  industry  “had  to  resurrect  [the  issue]  now,  so  I  think  they  need  to  be  careful  what  they  ask  for,  because  the 
folks  that  stayed  neutral  may  not  this  time,”  the  source  warns,  arguing  the  kits  are  being  “abused”  because  they  were 
originally  intended  only  to  replace  trucks  damaged  in  an  accident  but  have  now  become  a  “cottage  industry”  that  is 
growing  quickly. 

Meanwhile,  truckers  who  buy  new  vehicles  “are  paying  so  much  more”  for  their  vehicles,  in  part  to  “offset  the  gunk 
[the  glider  kits]  put  out.” 

Pending  Repeal 

Repealing  GHG  limits  for  gliders  could  cause  two  concerns  for  other  truck  makers. 

First,  it  is  not  clear  whether  EPA  would  shift  the  compliance  burden  that  otherwise  would  have  been  borne  by  glider 
vehicles  onto  manufacturers  of  traditional  vehicles,  or  whether  the  agency  would  reduce  the  overall  amount  of 
emissions  that  the  rule  would  cut. 
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Second,  the  move  could  give  gliders  an  edge  in  the  market  because  they  would  face  no  costs  to  comply  with  the  rule 
while  other  truck  manufacturers  would  continue  to  face  significant  compliance  costs. 

Environmental  groups,  which  have  charged  that  gliders  take  advantage  of  a  regulatory  “loophole,”  are  almost  certain 
to  oppose  any  EPA  move  to  soften  requirements  for  the  vehicles  out  of  concern  that  the  rule's  overall  GHG  benefits 
might  be  reduced. 

The  glider  “kits”  allow  older,  refurbished  engines  to  be  installed  that  do  not  meet  current  emission  requirements,  in 
addition  to  its  claim  that  the  kits  are  not  self-propelled  vehicles,  the  glider  industry  also  argues  that  fully  assembled 
glider  vehicles  are  not  “new”  trucks.  EPA's  authority  under  air  act  section  202  is  limited  to  new  vehicles. 

However,  EPA  wanted  to  include  them  in  the  regulation  because  their  emissions  can  be  20-40  times  higher  than  state- 
of-the-art  engines,  according  to  agency  data.  The  agency  has  predicted  that  the  growing  glider  sector  could  add  as 
many  as  10,000  trucks  annually  -  data  the  glider  sector  questioned  in  its  petition  for  the  agency  to  reconsider  the 
truck  GHG  rule's  standards  for  gliders. 

The  rule  allows  a  limited  number  of  gliders  with  old  engines  to  continue  to  come  to  market  and  requires  the 
manufacturers  to  move  to  newer  technology  over  time.  The  limited  numbers  seek  to  halt  any  efforts  by  fleets  to 
circumvent  the  phase  2  rules  and  continue  to  buy  cheaper,  higher-emitting  emissions  technology.  -  Lee  Logan 

(lloqan@iwpnews.com) 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov] 

From:  Lewis,  Josh 

Sent:  Wed  1 1  /8/201 7  3:08:45  PM 

Subject:  RE:  Glider  NPRM  status 


Thanks 


From:  Dunham,  Sarah 

Sent:  Wednesday,  November  08,  2017  10:07  AM 
To:  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Subject:  RE:  Glider  NPRM  status 


No,  I  do  not. 


From:  Lewis,  Josh 

Sent:  Wednesday,  November  08,  2017  10:05  AM 
To:  Dunham,  Sarah  <DunhaM.Sarah@epa.gov> 

Subject:  FW:  Glider  NPRM  status 


Ex.  5  -  Deliberative  Process 


From:  Sutton,  Tia 

Sent:  Wednesday,  November  08,  2017  9:56  AM 

To:  Owens,  Nicole  <Owens.Nicole@epa.gov>;  Curry,  Bridgid  <Curry .Bridgid@epa.gov>; 
Haman,  Patricia  <Haman. Patri.cla@epa.gov>;  Thundiyil,  Karen  <Thundivll.Karen@epa.gov>; 
Cyran,  Carissa  <C vran.Carissa@epa.gov>;  Morgan,  Ruthw  <m organ ,ruthw@epa. gov>; 
Mcquilkin,  Wendy  <Mcquilki.n.  Wendy@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniam.itt@epa.gov>;  Scoville,  Pat  <Scoville.Pat@,epa.gov>; 
Burch,  Julia  <Burch .  Julia@epa .  gov>;  Nagelhout,  Peter  <Nagelhout.Peter@epa.gov>;  VanLare, 
Paula  <V anLare.Paula@epa. eov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Mylan,  Christopher 
<Mylan  ,Chri  stopher@epa.  gov> 

Subject:  RE:  Glider  NPRM  status 
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Update  on  status  here — 


Ex.  5  -  Deliberative  Process 


Josh-  we’ll  give  you  a  call  to  get  ducks  in  a  row  for  moving  the  package  through  to  OP. 


Thanks! 


-Tia 


From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  5:42  PM 

To:  Owens,  Nicole  <Owens.Nicole@epa.gov>:  Curry,  Bridgid  <Curry.Bridgid@epa.gov>: 
Haman,  Patricia  <Haro an , Patricl a@epa.gov>;  Thundiyil,  Karen  <Thundi vi  1 . K aren@epa.gov>: 
Cyran,  Carissa  <Cvran.Carissa@epa.gov>:  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>:  Mylan, 
Christopher  <Mvlan.Christ0pher@ep3.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>:  Scoville,  Pat  <Scoville .Pat@epa.gov>: 
Burch,  Julia  <Burcfa. Julia@epa.gov>:  Nagelhout,  Peter  <Nagelhout.Peter@epa.gov>:  Lamson, 
Amy  <La:mson . A.mv@,epa. gov> 

Subject:  Glider  NPRM  status 


Hi  all. 

Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks! 

-Tia 
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To:  Millett,  John[Millett.John@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Dunham,  Sarah[Dunham.Sarah@epa.gov];  Lewis,  Josh[Lewis.Josh@epa.gov];  Harlow, 

David[harlow.david@epa.gov];  Dominguez,  Aiexander[dominguez.aiexander@epa.gov];  Hengst, 
Benjamin[Hengst.Benjamin@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  DeLuca, 
lsabei[DeLuca.  Isabei@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  11/7/2017  9:54:06  PM 

Subject:  RE:  Glider  Comms 


Hi  all. 


Ex.  5  -  Deliberative  Process 


Thanks! 


-Tia 


From:  Millett,  John 

Sent:  Tuesday,  November  07,  2017  4:27  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Harlow, 
David  <harlow.david@epa.gov>;  Dominguez,  Alexander  <dominguez.alexander@epa.gov>; 
Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Birgfeld, 
Erin  <Birgfeld.Erin@epa.gov>;  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  RE:  Glider  Comms 


Thanks  -  I’ll  circulate  a  press  release  early  tomorrow. 


From:  Gunasekara,  Mandy 

Sent:  Tuesday,  November  07,  2017  4:19  PM 
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To:  Millett,  John  <Millett. Jobn@epa.gov> 

Cc:  Dunham,  Sarah  <Dunharo.Sarah@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Harlow, 
David  <h.arlow.davld@epa.gov>;  Dominguez,  Alexander  <dominguez.alexander@epa.gov>; 
Hengst,  Benjamin  < Hengst.Beniamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Birgfeld, 
Erin  <Birgfeld.EriD@cpa.gov>;  DeLuca,  Isabel  <DeLuca.Isabel@epa.gov> 

Subject:  Re:  Glider  Comms 


Ex.  5  -  Deliberative  Process 


On  Nov  7,  2017,  at  11:21  AM,  Millett,  John  <MilIett  John@epa.gov>  wrote: 

Ex.  5  -  Deliberative  Process 


I’m  happy  to  compile  edits  and  comments  and  recirculate.  The  press  office  has  a  heads  up 
that  this  could  be  getting  signed  soon. 


Thanks  - 


John 


John  Millett 

Director,  OAR  Communications 
Desk:  202-564-2903 
Cell:  202-510-1822 
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<Gliders  Roll  Out  11-4  v3.docx> 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Dunham,  Sarah[Dunham.Sarah@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov];  Shaw, 
Betsy[Shaw. Betsy@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Wed  8/23/201 7  1 2: 1 1 : 1 9  AM 

Subject:  RE:  A  second  "impact  statement" 


Thank  you  for  this.  I  had  already  made  a  few  edits  to  the  glider  statement  that  I  submitted  to 
Holly. 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  August  22,  2017  1 1:00  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Grundler,  Christopher 
<grundler.christopher@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Shaw,  Betsy 
<Shaw.Betsy@epa.gov> 

Subject:  A  second  "impact  statement" 


Hi  Mandy — 


Ex.  5  -  Deliberative  Process 


If  you  are  OK  with  this,  I’ll  send  it  back  through  our  normal  channels  (where  it  eventually  goes 
toOCFO). 
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Thanks 

Ben 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Dunham,  Sarah[Dunham.Sarah@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov];  Shaw, 
BetsyfShaw.  Betsy@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Tue  8/22/2017  2:59:37  PM 

Subject:  A  second  "impact  statement" 

FY18  Impact  Statement  -  Giiders  -  8.22.17  v2.docx 


Hi  Mandy — 


Ex.  5  -  Deliberative  Process 


If  you  are  OK  with  this,  I’ll  send  it  back  through  our  normal  channels  (where  it  eventually  goes 
toOCFO). 


Thanks 

Ben 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov];  Pruitt, 

Scott[Pru  itt.  Scott@epa  .go  v] 

From:  David  Kriete 

Sent:  Mon  11/27/2017  10:03:31  PM 

Subject:  Glider  Kit  rulemaking  changes 

EPA  Glider  Kit  Kriete  112717.pdf 

Scott,  et  al, 


Please  see  attached  for  a  concern  I  have  with  some  pending/potential  EPA  policy 
changes. 


I  appreciate  very  much  your  time  and  attention. 


If  you  have  any  questions  on  the  matter,  please  let  me  know. 


Thank  you, 
David 


A.  David  Kriete 

President  &  CEO 

Kriete  Group 

Office:  414 . 431-2567 

Nobile:  414 . 234-9034 

614  N  Broadway  Ave  (Milwaukee,  VVI  53202 

kriefcearoup.com 

GROUP 
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From:  Thundiyil,  Karen 

Location:  5426K 

Importance:  Normal 

Subject:  Gliders  call  with  Rep  Griffith  - 15  minutes 

Start  Date/Time:  Fri  1/26/2018  4:45:00  PM 

End  Date/Time:  Fri  1/26/2018  5:00:00  PM 


Representative  Morgan  Griffith  (VA-9)  asked  for  a  few  minutes  on  the  phone  to  talk  to  OAR 
senior  leadership  about  Gliders. 


Please  let  me  know  if  you  have  any  questions. 


Karen. 


Karen  Thundiyil 

Office  of  Congressional  Affairs 

U.S.  Environmental  Protection  Agency 

(202)  564.1142 
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To:  Baptist,  Erik[baptist.erik@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Harlow,  David 

Sent:  Tue  1 0/1 7/201 7  9:30:48  PM 

Subject:  RE:  Draft  of  glider  rescission  proposed  rule 


Good,  then  I’ll  proceed  along  those  lines  now. 


Ex.  5  -  Deliberative  Process 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Baptist,  Erik 

Sent:  Tuesday,  October  17,  2017  5:27  PM 

To:  Harlow,  David  <harlow.david@epa.gov>;  Gunasekara,  Mandy 
<Gunasekara.Mandy@epa.gov> 

Subject:  RE:  Draft  of  glider  rescission  proposed  rule 


That  works  for  me,  David.  Thanks! 


Erik  Baptist 
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Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Tuesday,  October  17,  2017  5:27  PM 

To:  Baptist,  Erik  <baptist.erik@epa.gov>;  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Subject:  FW:  Draft  of  glider  rescission  proposed  rule 


Erik  and  Mandy, 


What  I  would  propose  to  do  before  I  leave  this  evening  is  take  this  draft 

Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 
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David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  October  17,  2017  5:12  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>:  Baptist,  Erik  <baptist.erik@epa.gov>: 
Harlow,  David  <harl ow.david@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@epa.gov>:  Dunham,  Sarah 

<Dunham.Sarah@epa.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov>:  Orlin,  David 

<Orlin. Davld@epa.gov>:  Charmley,  William  <charmlev.william@epa.gov>;  Kataoka,  Mark 

<Kataoka.Mark@,epa.  gov> 

Subject:  Draft  of  glider  rescission  proposed  rule 


Hi  Mandy,  David,  and  Eric: 


Attached  is  a  draft  glider  rescission  proposed  rule  for  your  review. 


Ex.  5  -  Deliberative  Process 


EPA-1 9-01 26-A-0021 70 


ED  001620  00008369-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Unless  you  tell  us  otherwise,  we  will  assume  that  you’ll  send  back  edits  to  OTAQ,  and  we  will 
incorporate  your  changes  along  with  any  other  edits  OGC  or  others  provide. 


Thanks, 

Ben 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov] 

Cc:  susan. alt@volvo.com[susan. alt@volvo.com] 

From:  Useidinger,  Kenny 

Sent:  Tue  10/17/2017  7:10:14  PM 

Subject:  Glider  Vehicles 

Glider  Vehicles.pdf 


Please  consider  our  letter  in  regards  to  Glider  Vehicles. 


Thank  you. 


Kenneth  Useidinger 
President 

RDO  Truck  Centers 
RDO  Truck  Leasing 
(701)  566-6546 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov];  Shoaff,  John[Shoaff.John@epa.gov] 

From:  Lubetsky,  Jonathan 

Sent:  Tue  1/23/2018  4:52:01  PM 

Subject:  FW:  Congressional  Updates 

12.7.17  QFRs  Pruitt  -  PROGRAM  OFFICES  NQTED.DQCX 

Carper  Enforcement  12-21-17.pdf 
Carper  Enforcement  Draft  1  22  2018.docx 

2018.01.19  Sen.  Markev  to  Pruitt  on  Policies  (methane.  NSR,  etc).  Budget.. ..pdf 


Mandy, 

Ex.  5  -  Deliberative  Process 


Thank  you, 
Jonathan 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Moore,  Andrew 

Sent:  Thur  8/3/201 7  6:20:02  PM 

Subject:  RE:  Glider  Kits 


Thanks  for  the  quick  response.  Let’s  just  plan  on  tomorrow  afternoon.  Is  there  a  specific  time 
that  will  work  best  for  you? 


AJ 


From:  Gunasekara,  Mandy  [mailto:Gunasekara.Mandy@epa.gov] 
Sent:  Thursday,  August  03,  2017  1:19  PM 
To:  Moore,  Andrew 
Subject:  Re:  Glider  Kits 


AJ,  I  just  tried  you.  I  have  about  20  minutes  before  my  plane  takes  off.  j  Ex.e- personal  privacy  jis  my  cell. 


If  I  don't  catch  you  now,  Ill  try  to  connect  at  some  point  tomorrow  afternoon. 


Best, 

Mandy 

Sent  from  my  iPhone 

On  Aug  3,  2017,  at  9:47  AM,  Moore,  Andrew  < Andrew.Moore@mail.house.gov>  wrote: 
Mandy  - 


My  boss  spoke  with  Ryan  Jackson  last  week  regarding  Glider  Kits.  Your  name  was  given 
as  the  contact.  Hoping  I  can  get  a  quick  call  in  with  you  sometime  this  week  for  an  update. 
Please  let  me  know  when  you  are  available. 
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Best, 


A.J.  Moore 

Senior  Legislative  Assistant 

Office  of  Congressman  David  Young  (IA-03) 

202-225-5476 
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From:  Loving,  Shanita 

Location:, _  WJC-N  5400  +  Video  with  OAQPS  +  Llx:.®:.p.e.re.°.n.al.p.r!.v.a.!y.!  Participant  Code: 

j  Ex.  6  -  Personal  Privacy  i 
L _ ! 

Importance:  Normal 

Subject:  Meeting  with  Carmen  Group,  Inc.  (Confirmed) 

Start  Date/Time:  Mon  12/4/2017  8:00:00  PM 

End  Date/Time:  Mon  12/4/2017  8:45:00  PM 

FW:  Confirmed:  12/4  at  3:00  pm  ET:  ERA  -  Carmen  Group 

RE:  Meeting  Request  for  Wayne  Nastri  -  Dec  4 

To:  Wehrum,  Bill;  Gunasekara,  Mandy;  Harlow,  David;  Wood,  Anna;  Srivastava,  Ravi;  Whitlow, 
Jeff 

Cc:  Alston,  Lala 

Outside  Attendee(s): 

*  Wayne  Nastri,  SCAQMD  Executive  Officer 

*  Dr.  Phil  Fine,  Deputy  Executive  Officer  for  Planning 

*  Dr.  Matt  Miyasato,  Deputy  Executive  Officer  for  Technology 

*  Dr.  Lacki  Tisopulos,  Deputy  Executive  Officer  for  Engineering 

*  Gary  Hoitsma,  Carmen  Group 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Greenwalt, 

Sarah[greenwalt.sarah@epa.gov] 

From:  Dominguez,  Alexander 

Sent:  Fri  8/18/2017  2:03:35  PM 

Subject:  FW:  POLITICO'S  Morning  Energy:  Scott  Pruitt's  campaign  in  waiting?  —  Comments  pour  in  on 
offshore  drilling  plan  —  Oregon  lawmakers  back  Suniva  solar  petition 


From:  Morning  Energy 

Sent:  Friday,  August  18,  2017  10:02:29  AM  (UTC-05:00)  Eastern  Time  (US  &  Canada) 

To:  Dominguez,  Alexander 

Subject:  POLITICO'S  Morning  Energy:  Scott  Pruitt's  campaign  in  waiting?  —  Comments  pour  in  on 
offshore  drilling  plan  —  Oregon  lawmakers  back  Suniva  solar  petition 

By  Anthony  Adragna  |  08/18/2017  10:00  AM  EDT 
With  help  from  Emily  Holden 

IS  SCOTT  PRUITT  PLAYING  THE  LONG  GAME?  Ostensibly  to  gather  feedback  on 
rolling  back  an  Obama-era  water  rule,  EPA  Administrator  Scott  Pruitt's  10-state  trek  this  summer  - 
jam-packed  with  local  media  hits  -  is  raising  eyebrows  around  the  Beltway  that  the  former 
Oklahoma  attorney  general  is  laying  the  groundwork  for  a  political  campaign  once  he  leaves 
President  Donald  Trump's  Cabinet,  Pro's  Emily  Holden  reports.  "Whatever  he  may  claim  to  be, 
he  is  a  politician  with  campaign  experience,"  one  GOP  strategist  said,  noting  EPA  likely  won't 
be  "his  career  culmination  goal." 

It's  not  immediately  clear  what  office  Pruitt,  49,  could  seek  but  speculation  has  focused  on  the 
Senate  seat  held  by  Jim  Inhofe  -  should  the  82-year  old  fifth-term  senator  decide  to  retire  or  not 
seek  reelection  in  2020.  If  he  does  seek  elected  office,  Pruitt  could  be  the  first  EPA  chief  to  make 
that  jump.  His  inner  circle  is  dominated  by  key  personnel  with  links  back  to  Oklahoma,  though 
state  strategists  say  they  haven't  heard  of  any  campaigns  on  the  horizon:  "I  can  tell  you  that  I 
have  not  heard  anybody  in  Oklahoma  talk  about  a  Senate  run  for  Scott  Pruitt,"  Oklahoma  GOP 
political  strategist  Pat  McFerron  told  Emily. 

But  what's  clear  to  former  Republican  EPA  chiefs  is  Pruitt  has  an  entirely  different  focus  than 
past  administrators.  Former  George  W.  Bush  EPA  chief  Christine  Todd  Whitman  noted  he's 
spending  more  time  on  television  and  away  from  headquarters.  "You've  got  plenty  on  your  plate. 
You  really  don't  have  a  lot  of  time  to  go  and  do  the  kinds  of  stuff  he's  doing,"  said  Whitman,  a 
former  New  Jersey  governor.  EPA  declined  to  comment  on  Pruitt's  future  plans  but  defended  his 
trips.  "Unlike  the  previous  administration  which  imposed  its  regulatory  regime  from 
Washington,  Administrator  Pruitt  is  taking  the  conversations  directly  to  the  states,"  said  EPA 
spokesman  Jahan  Wilcox. 

History  lesson:  Former  GOP-appointed  EPA  Administrator  Bill  Ruckelshaus  said  Pruitt  "clearly 
has  not  bought  into  the  mission  of  EPA,"  and  is  "more  interested  in  reducing  the  regulatory 
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impact."  Though  Pruitt's  often  compared  to  Anne  Gorsuch,  who  Reagan  appointed  to  EPA  to 
ease  environmental  regulations,  Ruckelshaus  argued  the  Oklahoman  might  be  more  effective  at 
shrinking  the  agency's  profile  than  Gorsuch  who  didn't  successfully  dismantle  much.  "They 
weren't  as  knowledgeable  about  the  laws  ...  the  people  they  brought  in  were  not  very  skilled,"  he 
said.  "What  this  administration  is  doing  is  bringing  in  somebody  who  has  been  suing  the  agency 
for  a  long  time,  although  never  very  successfully."  He  said  Pruitt  and  his  staff,  comprised  of  Hill 
staffers,  are  familiar  enough  with  the  statute  to  be  "skillful  at  unraveling  the  agency's  system." 
Ruckelshaus  added  that  other  news  from  the  administration  is  distracting  from  Pruitt's  rollbacks. 

TGIF  AND  WE  MADE  IT  EVERYONE!  I'm  your  host  Anthony  Adragna,  and  the  Senate 
Energy  Committee's  Sean  Solie  was  first  to  identify  Kiribati  as  the  only  country  in  all  four 
hemispheres  (though  France  may  as  well  depending  on  how  you  count  its  land  overseas).  For 
today:  What's  the  world's  only  remaining  grand  duchy?  Send  your  tips,  energy  gossip  and 
comments  to  aadragna@politico.com.  or  follow  us  on  Twitter  @A.nthonyAdragna. 

@.Morning  Energy,  and  @POLITICOPro. 

LIFELINE  SOUGHT  FOR  GEORGIA  NUCLEAR  PROJECT:  Southern  Co.  and 
Oglethorpe  Power  Corp.  are  in  talks  with  the  Energy  Department  to  potentially  increase  the 
record  $8.3  billion  loan  guarantee  for  the  two  troubled  new  reactors  under  construction  at  Plant 
Vogtle  in  Georgia,  Bloomberg  reports .  "We  have  filed  an  application  to  potentially  increase  the 
amount  of  funds  available  for  the  Vogtle  project  under  our  DOE  loan  guarantee  agreement  to 
keep  all  options  open  for  customers,"  Georgia  Power  spokesman  Jacob  Hawkins  told  the  wire 
service.  People  familiar  with  the  discussions  say  the  project's  growing  costs  may  mean  the 
companies  can  qualify  for  additional  government  support.  DOE  spokeswoman  Shaylyn  Hynes 
said  the  agency  "continues  to  have  daily  conversations  with  our  borrowers  about  the  status  of 
Plant  Vogtle." 

LET  IT  (CONTINUE  TO)  FLOW:  Both  the  Trump  administration  and  the  company  behind 
the  Dakota  Access  pipeline  argued  in  briefs  filed  late  Thursday  the  pipeline  should  continue  to 
operate  while  the  Army  Corps  of  Engineers  revisits  an  environmental  review  a  federal  court 
ruled  earlier  this  was  inadequate.  Dakota  Access  LLC  said  in  its  brief  "the  extremely  low 
likelihood  of  any  harm  if  the  pipeline  remains  operational"  and  the  "the  certain  disruption  should 
the  Court  order  otherwise"  justified  keeping  the  project  running.  A  federal  judge  back  in  June 
found  the  Army  Corps  used  flawed  risk  and  environmental  justice  analysis  when  clearing  the 
pipeline  operator  to  finish  construction. 

LET  THOSE  DRILLING  COMMENTS  FLOW:  Interior  officials  have  plenty  of  information  - 
56,000  comments  -  to  weigh  as  they  begin  the  arduous  process  of  crafting  a  new  five-year 
offshore  drilling  plan  after  Thursday's  comment  deadline.  Some  input  that  caught  ME's  eyes: 

-Virginia  Gov.  Terry  McAuliffe  asked  for  his  state  to  not  be  included  after  previously 
expressing  openness  to  the  idea  provided  the  state  got  a  cut  of  drilling  revenues.  "The  program  as 
proposed  does  not  adequately  protect  Virginia's  interests  and  we  hope  you  will  heed  our  request 
to  exclude  our  coastal  areas,"  he  wrote. 

-Major  energy  associations  called  the  drilling  plan's  expansion  to  also  include  new  areas  in  the 
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Atlantic,  Eastern  Gulf  of  Mexico,  Beaufort  and  Chukchi  seas  of  Alaska  and  Pacific.  "The 
decisions  made  now  will  have  long-lasting  impacts  on  U.S.  energy  policy,"  nine  trade  groups, 
including  the  American  Petroleum  Institute,  National  Ocean  Industries  Association  and 
Independent  Petroleum  Association  of  America,  wrote,  "To  continue  our  march  towards  greater 
energy  independence,  bold,  forward-looking  decisions  need  to  be  made." 

-Thirty  Democratic  senators,  led  by  Oregon's  Jeff  Merklev,  urged  Interior  Secretary  Ryan 
Zinke  in  a  letter  to  maintain  existing  protections  and  exclusions  in  the  current  2017-2022 
offshore  drilling  plan.  "We  believe  the  existing  program  correctly  excludes  areas  from  the 
leasing  program  that  pose  significant  environmental,  economic,  and  cultural  risk,  as  well  as  face 
strong  community  opposition.  We  urge  you  to  maintain  the  protections  and  exclusions  outlined 
in  the  current  2017-2022  Program,"  they  wrote. 

-More  than  1,500  veterans  wrote  Zinke  that  expanding  offshore  drilling  was  not  compatible 
with  military  readiness.  And  a  coalition  of  green  groups,  including  Natural  Resources  Defense 
Council,  the  Sierra  Club,  Earthjustice,  Oceana,  Greenpeace  and  the  Center  for  Biological 
Diversity,  said  more  than  370,000  people  were  opposed  to  any  drilling  expansion.  "There  are  no 
new  facts  to  consider,"  the  groups  said  in  a  statement.  "The  public  opposes  this  reckless  step  and 
there  is  no  need  in  the  United  States  for  the  limited  energy  that  would  be  produced." 

TRUMP,  SCOTT  TALK  DIKE  FUNDING:  Maybe  not  your  ordinary  lunch  chatter,  but 
Trump  and  Florida  Republican  Gov.  Rick  Scott  heavily  focused  on  the  state's  push  to  get  money 
to  repair  a  federally  operated  dike  around  Lake  Okeechobee  while  breaking  bread  Thursday, 
POLITICO  Florida's  Matt  Dixon  reports.  Florida  wants  federal  money  to  help  repair  the  Herbert 
Hoover  Dike  around  the  lake.  "Governor  Scott  wants  to  do  all  he  can  to  protect  Florida's 
environment  and  President  Trump  is  very  supportive,"  Scott  communications  director  John 
Tupps  said  in  a  statement. 

GORE  TO  TRUMP:  TIME  TO  RESIGN:  Former  Vice  President  and  environmental  advocate 
A1  Gore  urged  Trump  to  quit  during  an  interview  released  Thursday,  POLITICO'S  Darren 
Samuelsohn  reports.  Asked  what  single  piece  of  advice  he'd  give  Trump,  Gore  told  the  website 
LADbible:  "Resign." 

Speaking  of:  Gore  will  keynote  the  National  Clean  Energy  Summit  co-hosted  by  former  Sen. 
Harry  Reid  and  Nevada  Gov.  Brian  Sandoval  on  Oct.  13.  "Vice  President  Gore  is  the  most 
prominent  environmental  activist  in  the  world  today,  and  I  am  pleased  my  friend  is  coming  to 
Nevada  for  the  National  Clean  Energy  Summit,"  Reid  said  in  a  statement.  More  on  the  summit 

here. 


MAIL  CALL!  OREGONIANS  BACK  SUNIVA  SOLAR  TARIFF  PETITION:  Five  Oregon 
Democrats,  including  Senate  Finance  ranking  member  Ron  Wvden.  sent  a  letter  to  the 
International  Trade  Commission  backing  "appropriate  remedies"  to  a  surge  in  cheap  solar 
imports  that  many  argue  have  harmed  domestic  manufacturers.  "Should  the  ITC  make  an 
affirmative  finding,  we  support  recommending  a  remedy  that  will  save  and  strengthen  this 
important  American  manufacturing  industry,"  they  wrote.  The  ITC  held  a  public  hearing  earlier 
this  week  on  petitions  from  Suniva  and  SolarWorld  Americas  seeking  steep  tariffs  on  imported 
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solar  cells  and  modules. 

PUMP  THE  BREAKS  ON  WOTUS  REPEAL:  More  than  100  House  Democrats  are  out  with 
a  letter  today  to  Pruitt  urging  him  to  reconsider  plans  to  revamp  the  Obama  administration's 
Waters  of  the  U.S.  rule.  "We  would  be  willing  to  work  with  an  administration  that  wants  to 
develop  thoughtful  changes  that  maintain  protections  for  this  life-sustaining  resource,  but  this 
repeal  is  reckless,"  the  letter,  led  by  Rep.  Don  Beyer,  says. 

MORE  LAWMAKERS  WEIGH  IN  ON  MONUMENTS:  California  senior  Sen  Dianne 
Feinstein  sent  Zinke  a  letter  urging  him  not  to  alter  the  boundaries  of  the  six  national  monuments 
from  her  state  still  under  review.  "I  encourage  you  to  visit  these  remarkable  places  and  witness 
firsthand  their  inspirational  beauty  and  significance  to  our  nation,"  she  wrote,  thanking  Zinke  for 
recommending  no  changes  to  the  Sand  to  Snow  National  Monument  on  Wednesday.  In  addition, 
Rep.  Martha  McSal.lv  (R-Ariz.)  sent  a  somewhat  bizarre  letter  urging  Zinke  to  "carefully 
consider"  the  impact  of  his  decisions  but  offering  no  recommendations  for  how  he  should 
approach  the  three  other  Arizona  national  monuments  still  under  review. 

DOJ  sued  for  monument  records:  The  Western  Values  Project  filed  a  lawsuit  Thursday  after 
DOJ's  Office  of  Legal  Counsel  didn't  respond  to  FOIA  requests  seeking  records  related  to  any 
efforts  to  legally  justify  a  roll  back  of  national  monument  designations  made  under  the 
Antiquities  Act.  "The  Trump  administration  is  stonewalling  the  release  of  public  information  as 
they  try  to  fabricate  legal  loopholes  to  revoke  or  resize  national  monuments,"  Jayson  O'Neill, 
Western  Values  Project's  deputy  director,  said  in  a  statement.  In  particular,  the  suit  seeks  records 
from  DOJ  communications  with  Pacific  Legal  Foundation  and  American  Enterprise  Institute 
staff,  as  well  as  two  specific  attorneys. 

SETTING  THE  RECORD  STRAIGHT:  Paul  Bailey,  president  of  the  American  Coalition  for 
Clean  Coal  Electricity,  tells  ME  his  group's  paper  urging  the  Department  of  Energy  to  rethink 
parts  of  its  draft  grid  study  was  misunderstood  by  some.  "The  way  this  appeared  in  one  trade 
press  ...  it  sounded  like  we  were  being  critical  of  natural  gas  and  that's  not  really  the  purpose  of 
the  paper  or  in  fact  the  tone  of  it,"  Bailey  said.  "I  hope  they  would  be  fair  about  pointing  out  the 
shortcomings  of  natural  gas,  as  well  as  the  advantages.  All  electricity  sources  have  pluses  and 
minuses."  That  said,  Bailey  said  he  wants  staff  to  distinguish  between  reliability  and  resiliency 
and  note  that  gas  can't  always  make  its  way  to  power  plants  in  emergency  situations. 

OKLAHOMA  REP  POISED  FOR  NASA  NOMINATION:  Trump  is  getting  ready  to  tap 
Oklahoma  GOP  Rep.  Jim  Bridenstine  as  NASA  administrator,  according  to  multiple  reports  this 
week.  Bridenstine  has  been  the  rumored  selection  for  months.  His  selection  would  likely  spell 
trouble  for  the  agency's  Earth  science  program  that  studies,  among  other  things,  climate  change. 
Back  in  2013,  Bridenstine  demanded  an  apology  from  Obama  on  the  House  floor  for  what  he 
called  the  "  gross  misallocation"  of  taxpayer  dollars  into  the  study  of  climate  change. 

KEEP  ON  TRUCKIN':  EPA  plans  to  reconsider  parts  of  the  Obama  administration's  2016 
Phase  2  emissions  rule  for  heavy-duty  trucks,  which  established  new  standards  for  model  years 
2021-2027  of  tractor-trailers,  school  buses,  delivery  vans  and  other  large  workhorse  vehicles, 
Pro's  Alex  Guillen  reports.  The  agency  may  revise  trailer  standards  and  a  part  of  the  rule  that 
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classifies  gliders  -  refurbished  engines  installed  into  a  new  tractor  chassis  -  as  a  new  motor 
vehicle.  It  plans  to  keep  separate  requirements  for  tractor  engines. 

GREENS  GO  BIG  FOR  NORTHAM:  Virginia's  League  of  Conservation  Voters  announced 
Wednesday  it  would  spend  $1.1  million  on  a  field  campaign  boosting  Democrat  Ralph  Northam's 
bid  for  governor.  The  effort  will  stress  door-to-door  campaigning  in  the  Richmond  area  and  also 
back  Mark  Herring  for  attorney  general  and  Justin  Fairfax  for  lieutenant  governor.  "We  live  in 
an  era  of  unprecedented  attacks  on  the  environment  from  the  federal  level  and  Ralph  is  the  only 
candidate  in  this  race  who  will  stand  up  to  this  radical  agenda  and  do  the  right  thing  for  the  air 
we  breathe,  water  we  drink,  and  the  special  places  we  love,"  Michael  Town,  the  group's 
executive  director,  said  in  a  statement. 

WHILE  ZINKE'S  AWAY:  Deputy  Interior  Secretary  David  Bernhardt  was  in  Zinke's  home 
state  of  Montana  Thursday  "at  the  dedication  of  a  new  wildlife  corridor"  at  the  site  of  a  former 
mine,  he  tweeted.  Kinross  Gold  U.S.A.,  Inc.,  Trout  Unlimited  and  the  Rocky  Mountain  Elk 
Foundation  teamed  up  to  protect  the  site  near  Yellowstone  and  top  politicians,  including  Gov. 
Steve  Bullock,  Sens.  Jon  Tester  and  Steve  Paines  and  Rep.  Greg  Gianforte  all  attended. 

HAVE  A  LISTEN:  DOE  is  out  with  a  new  podcast  looking  at  what  next  week's  solar  eclipse 
might  mean  for  the  electric  grid.  Have  a  listen  here.  And  the  Third  Way  released  a  short  video 
detailing  how  the  agency  helps  develop  and  commercialize  new  energy  technologies. 

MOVER,  SHAKER:  Ramsey  Kropf,  former  deputy  solicitor  for  Interior's  water  resources 
division,  has  joined  Somach  Simmons  &  Dunn  as  a  shareholder.  She'll  work  out  of  the  firm's 
Boulder,  Colo,  office  in  its  western  water  practice. 

CONGRATS!  Jeff  Grappone,  who  works  in  corporate  communications  at  Siemens  USA, 
proposed  to  Amy  Graham,  who  works  in  public  affairs  at  the  EPA,  on  Tuesday.  "Jeff  proposed 
on  Siasconset  Beach  in  Nantucket  and  they  celebrated  at  dinner  in  town  with  friends  before 
finishing  the  night  at  the  Club  Car's  piano  bar."  A  picture  of  the  couple  here,  (h/t  Playbook) 

QUICK  HITS 

-  Henry  Hub  Emerges  as  Global  Natural  Gas  Benchmark.  Wall  Street  Journal. 

-  How  did  Trump  wind  up  sharing  a  toast  with  Gov.  Christie  Whitman?  NJ.com. 

-  NY  sues  feds  over  LI  Sound  dumping  plan.  Newsdav. 

-  Pruitt  assigns  political  appointee  to  vet  grant  requests.  E&E  News. 

-  July  ranks  2nd  for  heat  globally,  hottest  recorded  on  land.  AP. 

-  Norway  authorities  stop  Greenpeace  protests  at  Arctic  well.  Reuters. 

THAT'S  ALL  FOR  ME! 
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To  view  online : 

http://www.politico.eom/tipsheets/moming-energy/2017/08/18/scott-pruitts-campaign-in-waiting- 


221947 


To  change  your  alert  settings,  please  go  to  https://secure.noIitico.com/settings 


This  email  was  sent  to  dominguez.alexander@epa.gov  by:  POLITICO,  LLC  1000  Wilson  Blvd. 
Arlington,  VA,  22209,  USA 


Please  click  here  and  follow  the  steps  to  unsubscribe. 
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To:  Ringel,  Aaron[ringel. aaron@epa.gov] 

Cc:  Lyons,  Troy[lyons.troy@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Dominguez,  Alexander 

Sent:  Thur  9/28/201 7  3:58:50  PM 

Subject:  RE:  Connecting  our  bosses  via  phone 


Would  the  afternoon  of  Wednesday,  October  4th  work  for  them? 


From:  Ringel,  Aaron 

Sent:  Thursday,  September  28,  2017  11:51  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov>;  Lyons,  Troy 
<lyons.troy@epa.gov> 

Subject:  RE:  Connecting  our  bosses  via  phone 


And  they  just  replied  back  that  Rep.  Black  would  be  happy  to  chat  with  staff  about  this 
issue.  If  that  works,  Alex,  is  there  any  time  today  we  could  set  this  up? 


-Aaron 


From:  Ringel,  Aaron 

Sent:  Thursday,  September  28,  2017  11:47  AM 

To:  Mandy  Gunasekara  lGunasekara.Mandv@epa.gov)  <Gunasekara.Mandv@epa. gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov>:  Troy  Lyons 

(lyons.troy@epa.gov)  <lyons.troy@epa.gov> 

Subject:  FW:  Connecting  our  bosses  via  phone 


Mandy,  sorry  I  sent  you  the  wrong  email  re:  Diane  Black  a  second  ago.  This  is  the 
correct  one. 


Mandy,  Rep.  Black  is  trying  to  set  up  a  call  with  the  Administrator  about  glider  kits.  Not 
going  to  happen  today  since  he  is  traveling  but  they  would  like  to  try  and  get  it 
scheduled  within  the  next  week.  The  staff  is  getting  me  more  info  on  what  she  wants  to 
talk  about  specifically  (scheduler  didn’t  know)  but  almost  certain  it  is  about  timing  of  the 
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rule.  If  you  are  ok  with  it  I  may  try  and  have  you  speak  with  her  instead  of  taking  this  up 
to  the  administrators  level.  Will  let  you  know  when  I  hear  back. 


-Aaron 


From:  Dowell,  Greg  [mailto:Greg.Dowell@mail.house.gov] 

Sent:  Thursday,  September  28,  2017  12:09  AM 

To:  Rodrick,  Christian  <rodrick.christia.n@epa.gov>:  Ringel,  Aaron  <ringel.aaron@epa.gov> 

Subject:  Connecting  our  bosses  via  phone 


Hello, 


Apologies  for  the  late  email! 


My  boss  would  like  to  touch  base  with  Administrator  Pruitt  tomorrow  via  phone. 


Is  there  a  time  we  could  look  at  setting  this? 


Thank  you  so  much  for  your  consideration! 


Best  to  you, 


S.  Greg  Dowell 
Scheduler 

Congressman  Diane  Black  (TN-06) 
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1131  Longworth  HOB 
Washington,  DC  20515 

202.225.4231  (phone)  |  202.225.6887  (fax) 


Stay  up  to  date  with  Diane ’s  work  in  Congress,  sign  up  for  her  newsletter  here. 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Baptist,  Erik 

Sent:  Wed  9/27/2017  5:56:59  PM 

Subject:  Fwd:  Follow-up/Gliders 

FYI 

Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Baptist,  Erik"  <bapti st.erik@epa. gov> 

Date:  September  27,  2017  at  1:46:30  PM  EDT 

To:  "Orlin,  David"  <Orlin.David@epa.gov>.  "Kataoka,  Mark"  <Kataoka.Mark@epa.gov>. 
"Schmidt,  Lorie"  <Schmidt.Lorie@epa.gov> 

Subject:  Fwd:  Follow-up/Gliders 


David  and  Mark, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product;  Deliberative  Process 


Thanks! 

Erik 

Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Gunasekara,  Mandy"  <Gunasekara.Mandv@epa.gov> 

Date:  September  27,  2017  at  9:22:54  AM  EDT 

To:  "Grundler,  Christopher"  <grundler.christopher@epa.gov>.  "Dunham,  Sarah" 

<Dunham.Sar ah@epa.gov>.  "Baptist,  Erik"  <baptist.erik@epa.gov> 

Cc:  "Lewis,  Josh"  <Lewis.Josh@epa.gov>.  "Charmley,  William" 
<chartnlev.william@epa.gov> 

Subject:  RE:  Follow-up/Gliders 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


EPA-1 9-01 26-A-0021 86 


ED  001620  00008442-00001 


EPA-HQ-201 8-002121  Production  Set  #2 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


From:  Gunasekara,  Mandy 

Sent:  Wednesday,  September  27,  2017  9:16  AM 

To:  Grundler,  Christopher  <grundter.cfari stopher@epa. gov>;  Dunham,  Sarah 

<Dunham.Sarah@,epa.gov>:  Baptist,  Erik  <baptist.erik@epa. gov> 

Cc:  Lewis,  Josh  <Lewis.Josfa@epa.gov>;  Charmley,  William 
<charmlev.william@epa.gov> 

Subject:  RE:  Follow-up/Gliders 


Looping  in  Erik  on  the  new  timeline. 


From:  Grundler,  Christopher 

Sent:  Tuesday,  September  26,  2017  5:04  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Lewis,  Josh 

<Lewis.Josh@epa.gov>:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Re:  Follow-up/Gliders 


On  it 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
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www.epa.  gov/otaq 

On  Sep  26,  2017,  at  4:58  PM,  Dunham,  Sarah  <Dunham. Sarah@epa. gov>  wrote: 


Ex.  5  -  Deliberative  Process 


Please  let  me  know  what  is  possible. 

Begin  forwarded  message: 

From:  "Dunham,  Sarah"  <Dunham. Sarah@epa.gov> 

Date:  September  25,  2017  at  4:03:45  PM  EDT 

To:  "Jackson,  Ryan"  <jackson.ryan@epa.gov>.  "Gunasekara,  Mandy" 
<Gunasekara.Mandy@epa.  gov> 

Subject:  Follow-up/Gliders 

Hi  Ryan  (and  Mandy )- 

OAR  briefed  Mandy  with  OGC  (and  Erik  Baptist)  on  gliders  and  trailers 
schedule  last  Friday  morning,  j  Ex.  5  -  Deliberative  Process 


Ex.  5  -  Attorney  Client;  Deliberative  Process 
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Ex.  5  -  Attorney  Client;  Deliberative  Process 


Thanks 

Sarah 
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To:  Konkus,  John[konkus.john@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov]; 

Hewitt,  James[hewitt.james@epa.gov] 

From:  Ringei,  Aaron 

Sent:  Thur  8/1 7/201 7  8:20:57  PM 

Subject:  RE:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


Nice! 


-Aaron 


From:  Konkus,  John 

Sent:  Thursday,  August  17,  2017  4:20  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Ringei,  Aaron 
<ringel.aaron@epa.gov>;  Hewitt,  James  <hewitt.james@epa.gov> 

Subject:  FW:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


FYI 


From:  Douglass,  Heather  |~mai1to:Heather.Douglass@mail.house.gov] 

Sent:  Thursday,  August  17,  2017  4:1 1  PM 

To:  Douglass,  Heather  <Heather.Douglass@mail. house. gov> 

Subject:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


From  the  Office  of 

Congressman  Diane  Black 

Tennessee's  6th  District 

For  Immediate  Release 
202-225-4231 


EPA  Intends  to  Roll  Back  Job  Killing 
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Regulation  Hurting  Small  Business 

Owners 

Move  will  Save  Thousands  of  Jobs 

Nationwide 


Washington,  D.C.  -  Today,  the  Environmental  Protection  Agency  (EPA)  announced  it 
will  change  a  crippling  Obama-era  regulation  that  threatens  to  shut  down  the  U.S.  glider 
kit  industry.  Without  immediate  action,  the  rule  will  devastate  these  small  and  medium¬ 
sized  manufacturers,  costing  thousands  of  jobs  in  Tennessee  alone. 


Glider  kits  are  used  to  refurbish  wrecked  or  unsafe  highway  tractors,  and  are  often  far 
more  cost  effective  for  the  fleets  of  small  business  owners  who  are  unable  to  buy  all 
new  vehicles.  Known  as  the  "Phase  2  Rule."  the  Obama-era  regulation  would  cap  a 
manufacturer’s  production  at  300  glider  kits  per  year  starting  in  January  2018,  a  small 
fraction  of  the  current  production  level.  Ending  the  production  of  these  high  quality,  safe 
and  efficient  vehicles  will  result  in  a  direct  loss  of  approximately  20,000  jobs  nationwide. 
On  a  broader  scale,  an  independent  study  found  that  the  economic  impact  of  this  rule 
could  exceed  a  conservative  estimate  of  $1  billion  nationwide. 


Congressman  Diane  Black  (R-TN-06)  released  the  following  statement: 


"The  Obama  administration's  rule  not  only  ignores  the  benefits  of  gliders,  it  destroys  an 
entire  industry.  To  say  that  I  am  grateful  for  the  hard  work  of  Administrator  Pruitt  and  his 
team  is  an  understatement.  Tennesseans  deeply  value  the  work  ethic  that  those  in  this 
industry  exemplify,  and  it  is  with  great  pride  that  we  can  count  this  as  a  victory  for 
communities  across  our  state.  I  applaud  the  Administrator  for  recognizing  the  harmful 
effects  this  overreaching  regulation  would  have  on  thousands  of  families  dependent  on 
this  trade  as  a  way  of  life." 


Following  the  announcement,  EPA  Administrator  Scott  Pruitt  said,  “In  light  of  the 
significant  issues  raised,  the  agency  has  decided  to  revisit  the  Phase  2  trailer  and  glider 
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provisions.  We  intend  to  initiate  a  rulemaking  process  that  incorporates  the  latest 
technical  data  and  is  wholly  consistent  with  our  authority  under  the  Clean  Air  Act.  ” 


Glider  kit  manufacturers  such  as  Fitzgerald  Glider  Kits,  Harrison  Truck  Centers  and 
Indiana  Phoenix,  have  argued  that  despite  the  previous  Administration’s  stated  goal  to 
reduce  greenhouse  gas  emissions,  the  EPA  did  not  perform  any  actual  testing  to 
analyze  the  environmental  impact  of  remanufactured  engines  and  gliders  compared  to 
new,  or  Original  Equipment  Manufacturer  (“OEM”),  vehicles.  Instead,  it  relied  on 
unsubstantiated  assumptions  about  the  number  of  older  engines  used  in  gliders  and 
their  emissions. 


This  argument  was  confirmed  in  a  2016  study  by  Tennessee  Tech  University.  The  study 
tested  emissions  from  thirteen  vehicles  and  concluded  that  remanufactured  engines 
performed  equally  as  well  as  the  OEM  engines  when  compared  with  the  2010  EPA 
emissions  standards.  “This  study  demonstrates  that  the  so-called  data  the  EPA  relied 
upon  was  based  on  unsupported  assumptions  rather  than  true  science,”  said 
Congressman  Black. 


Impact  on  Glider  Kit  Manufacturers 


In  Tennessee,  Fitzgerald  Glider  Kits  was  founded  in  1989  by  Tommy  Fitzgerald  Sr.  and 
his  brother,  Ricky,  beginning  in  a  single  bay  facility  located  in  Pall  Mall.  Thirty  years 
later,  the  company  has  expanded  to  six  counties  in  Tennessee,  with  facilities  covering 
roughly  750,000  square  feet  and  500  employees  in  Tennessee  alone. 


“On  behalf  of  my  family  and  the  terrific  employees  at  Fitzgerald  Glider  Kits,  I  want  to 
thank  Congressman  Black  and  Administrator  Pruitt  for  their  leadership  on  this  issue  and 
genuinely  caring  for  the  concerns  of  small  businesses  like  ours, "  said  Tommy 
Fitzgerald  Sr.  "There  is  a  way  to  strike  a  rational  balance  between  environmental 
concerns  and  jobs,  but  this  rule  is  not  it.  The  EPA ’s  announcement  should  inspire  small 
businesses  everywhere.  ” 


“The  Fitzgerald  family  is  very  grateful  for  Congressman  Black’s  dedication  and 
leadership  on  the  glider  issue  dating  back  to  2015.  The  Congressman’s  recognition  of 
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the  potentially  adverse  impact  of  a  misinformed  rule  on  thousands  of  jobs  in  rural  areas 
of  the  Upper  Cumberland  Region  and  the  tens  of  thousands  of  jobs  nationally 
demonstrates  her  commitment  to  helping  preserve  and  create  American  jobs,  ”  said 
Fitzgerald  Sr. 


The  EPA’s  announcement  today  follows  voiced  concerns  by  stakeholders  and  business 
owners,  like  Fitzgerald,  regarding  the  impact  these  regulations  would  have  on  their 
industries.  Congressman  Black  has  worked  alongside  Fitzgerald  Trucking  since  2015  to 
ensure  that  the  restrictions  are  not  enforced. 


"The  Fitzgerald’s  have  the  ability  to  bring  businesses  and  jobs  to  the  small,  rural  areas 
of  Tennessee  and  have  changed  the  lives  of  countless  families,"  said  Congressman 
Black.  "It  is  my  hope  that  this  action  by  Administrator  Pruitt  will  continue  that  legacy.  To 
the  Fitzgerald's,  this  business  is  far  more  than  making  a  dollar-  it's  about  giving  back, 
and  I  am  proud  to  stand  next  to  them  as  they  build  on  their  vision. " 


Background 


Trucking  operators  rely  on  glider  kits  for  the  construction  of  affordable  and  reliable 
vehicles  which  in  turn  promote  economic  growth  and  job  stability.  A  well  assembled  kit 
gives  small  business  owners  the  ability  to  minimize  maintenance  downtime  and 
provides  their  drivers  with  important  safety  features  as  they  drive  across  the  country. 
The  gliders  lower  the  cost  of  truck  ownership  compared  to  a  factory-produced  vehicle, 
allowing  small  business  owners  to  continue  operating  efficiently  with  the  highest  quality 
trucks,  without  the  added  cost  of  purchasing  a  new  vehicle. 


Fitzgerald  Glider  Kits  is  North  America's  largest  Glider  Kit  assembler  and  specializes  in 
installing  re-manufactured  main  components  of  trucks  into  a  new  cab.  These  cabs  are 
reliable  and  fuel  efficient,  and  provide  trucking  businesses  with  a  more  cost-effective 
way  of  doing  business.  In  some  cases,  the  gliders  can  save  25%  off  the  sticker  price  of 
a  new  truck  and  possess  better  fuel  economy.  The  company  is  based  in  central 
Tennessee  and  produces  more  than  3,500  trucks  per  year,  offering  various  models  of 
household  name  brands.  Still  owned  and  operated  by  Robert  Fitzgerald,  Tommy 
Fitzgerald  Jr.  and  associate  Nick  Bresaw,  Fitzgerald  Glider  Kits  has  facilities  in  six 
locations  across  the  Upper  Cumberland  region. 
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In  July  2015,  Congressman  Black  introduced  and  successfully  passed  H.  Arndt.  630.  an 
amendment  to  the  Department  of  the  Interior,  Environment,  and  Related  Agencies 
Appropriations  Act  that  would  prohibit  the  EPA  from  applying  its  proposed  "Phase  2 
rules”  on  greenhouse  gas  emissions  standard  for  medium  and  heavy  duty  trucks  to 
glider  kits.  H.  Arndt.  630  would  prohibit  the  EPA  from  extending  the  rule  to  glider  kits  as 
they  were  wrongly  labeled  as  “new  vehicles.”  The  amendment  passed  the  House  by 
voice  vote. 


Click  HERE  to  view  the  EPA's  press  release. 


Congressman  Diane  Black  represents  Tennessee’s  6th  Congressional  District.  A  nurse 
for  more  than  40  years,  she  serves  as  Chairman  of  the  House  Budget  Committee  and  a 

member  of  the  Ways  and  Means  Committee. 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Bolen,  Brittany[bolen. brittany@epa.gov] 

From:  Hewitt,  James 

Sent:  Thur  8/17/2017  8:08:38  PM 

Subject:  RE:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


Are  we  putting  out  an  accompanying  Federal  Register  notice? 


From:  Chris  Knight  [mailto:chris.knight@argusmedia.com] 

Sent:  Thursday,  August  17,  2017  4:05  PM 
To:  Press  <Press@epa.gov> 

Subject:  RE:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


EPA  press, 

Is  there  some  type  of  accompanying  Federal  Register  notice,  or  court  document,  that  would 
accompany  this  decision?  Alternatively,  do  you  have  any  timeline  for  when  regulatory  actions 
would  happen?  Deadline  is  30  minutes  from  now. 


Thanks, 

Chris 


From:  EPA  Press  Office  fmailto:press=epa.qov@cmail20.com1  On  Behalf  Of  EPA  Press  Office 
Sent:  Thursday,  August  17,  2017  3:52  PM 
To:  Chris  Knight 

Subject:  EPA  Announces  Intent  to  Revisit  Provisions  of  Phase  2  Heavy-Duty  Rules 


Contact  Information:  press@epa.gov 

EPA  Announces  Intent  to  Revisit  Provisions  of 
Phase  2  Heavy-Duty  Rules 


WASHINGTON  (August  17,  2017)  — The  U.S.  Environmental  Protection  Agency  (EPA)  announced 
today  its  intent  to  revisit  provisions  of  the  Phase  2  Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
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Standards  for  Medium-  and  Heavy-Duty  Engines  following  concerns  raised  by  stakeholders  in  the 
trailer  and  glider  industry. 

“In  light  of  the  significant  issues  raised,  the  agency  has  decided  to  revisit  the  Phase  2  trailer  and 
glider  provisions,”  said  EPA  Administrator  Scott  Pruitt.  “We  intend  to  initiate  a  rulemaking  process 
that  incorporates  the  latest  technical  data  and  is  wholly  consistent  with  our  authority  under  the  Clean 
Air  Act.” 

Background: 

In  September  201 1 ,  EPA  and  the  National  Highway  Traffic  Safety  Administration  (NHTSA)  issued 
greenhouse  gas  (GHG)  emissions  and  fuel  efficiency  standards  for  medium-  and  heavy-duty 
vehicles  for  model  year  2014-2018  (“Phase  1”).  These  standards  applied  to  newly  manufactured 
engines,  tractors,  vocational  vehicles,  large  pickups,  and  vans.  In  October  2016,  EPA  and  NHTSA 
updated  the  standards  for  medium-  and  heavy-duty  vehicles  MY  2021-2027  (“Phase  2”),  and 
regulated  trailers  and  gliders  -  for  the  first  time  under  the  GHG  program  -  with  compliance 
deadlines  beginning  in  2018. 


Unsubscribe: 


The  information  contained  in  this  email  and  its  attachments  is  confidential  and  may  be  the 
subject  of  professional  or  other  privilege.  It  may  not  be  disclosed  to  anyone  else  without  consent 
from  the  Argus  Media  group.  If  you  are  not  the  intended  recipient  please  notify  the  sender  and 
destroy  this  email  and  its  attachments  immediately;  please  do  not  use,  disclose,  distribute,  copy. 
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print  or  rely  on  the  contents  of  this  email  or  its  attachments.  While  the  Argus  Media  group  takes 
care  to  protect  its  systems  from  electronic  virus  attack  or  other  harmful  event,  the  Argus  Media 
group  gives  no  warranty  that  this  email  or  its  attachments  are  free  of  any  virus  or  other  harmful 
matter  and  accepts  no  responsibility  for  any  loss  or  damage  resulting  from  the  recipient 
receiving,  opening  or  using  it  or  its  attachments.  Email  is  not  a  secure  method  of  communication 
and  email  messages  may  be  intercepted.  Messages  sent  to  and  from  the  Argus  Media  group  may 
be  monitored,  reviewed  and/or  processed  in  accordance  with  the  Argus  Media  group’s  policies, 
including  for  the  purpose  of  ensuring  compliance  with  legal  and  regulatory  obligations. 
Translations  of  this  email  disclaimer  are  available  in  Japanese,  Mandarin,  German,  Portuguese 
and  Russian  at  www.argusmedia.com/disclaimer. 

Argus  Media  Limited  has  moved  offices.  Please  note  our  new  address  below. 


Argus  Media  Limited,  Lacon  House,  84  Theobald's  Road,  London  WC1X  8NL  Registered  in 
England  and  Wales,  Company  Registration  No:  1642534  VAT  Registration  No:  GB  229  7149  41 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Hewitt,  James[hewitt.james@epa.gov]; 

Bolen,  Brittanyfbolen. brittany@epa.gov] 

Cc:  Konkus,  John[konkus.john@epa.gov];  Abboud,  Michael[abboud. michael@epa.gov];  Graham, 

Amy[graham.amy@epa.gov];  Wilcox,  Jahan[wilcox.jahan@epa.gov];  Abboud, 

Michael[abboud. michaei@epa.gov] 

From:  Baptist,  Erik 

Sent:  Thur  8/17/2017  7:04:11  PM 

Subject:  RE:  FOR  APPROVAL//DRAFT  EPA  and  NHSTA  Announce  Intent  to  Revisit  Provisions  of 
Phase  2  Heavy-Duty  Fuel  Efficiency  and  C02  Rules 

DRAFT  EPA  and  NHSTA  Announce  Intent  to  Revisit  Provisions  of  Phase  2  Hea....docx 


Attached  please  find  some  suggested  edits. 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Gunasekara,  Mandy 

Sent:  Thursday,  August  17,  2017  12:23  PM 

To:  Hewitt,  James  <hewitt.james@epa.gov>;  Bolen,  Brittany  <bolen.brittany@epa.gov>; 
Baptist,  Erik  <baptist.erik@epa.gov> 

Cc:  Konkus,  John  <konkus.john@epa.gov>;  Abboud,  Michael  <abboud.michael@epa.gov>; 
Graham,  Amy  <graham.amy@epa.gov>;  Wilcox,  Jahan  <wilcox.jahan@epa.gov>;  Abboud, 
Michael  <abboud.michael@epa.gov> 

Subject:  RE:  FOR  APPROVAL//DRAFT  EPA  and  NHSTA  Announce  Intent  to  Revisit 
Provisions  of  Phase  2  Heavy-Duty  Fuel  Efficiency  and  C02  Rules 


I’m  working  on  edits  to  the  draft.  Looping  in  Brittany  and  Erik  as  well. 
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From:  Hewitt,  James 

Sent:  Thursday,  August  17,  2017  10:24  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandv@,epa.gov> 

Cc:  Konkus,  John  <konkus.t ohn@epa. gov>;  Abboud,  Michael  <abboud.mie-hael@epa.gov>: 
Graham,  Amy  <graham .amy@epa. gov>:  Wilcox,  Jahan  <wilcox.iahan@epa.gov>:  Abboud, 
Michael  <abboud.TOt.cfaael@epa.gov> 

Subject:  FOR  APPRO VAL//DRAFT  EPA  and  NHSTA  Announce  Intent  to  Revisit  Provisions 
of  Phase  2  Heavy-Duty  Fuel  Efficiency  and  C02  Rules 


Mandy, 


Please  see  the  attached  draft  and  let  us  know  if  you  have  any  edits/additions. 


James 


James  Hewitt 

Environmental  Protection  Agency 
Special  Advisor  for  Public  Affairs 
(202)  578-6141 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Ringel,  Aaron 

Sent:  Mon  9/18/2017  4:08:27  PM 

Subject:  RE:  Glider  Kits  Letter/Memo 


Let  me  know  when  you  are  free  to  talk  about  this  today. 


-Aaron 


From:  Gunasekara,  Mandy 
Sent:  Friday,  September  15,  2017  5:55  PM 
To:  Ringel,  Aaron  <ringel.aaron@epa.gov> 
Subject:  RE:  Glider  Kits  Letter/Memo 


Let’s  chat  on  Monday.  We  need  to  set  up  a  meeting  with  Diane  Black’s  office  and  talk  about  a 
few  items. 


From:  Ringel,  Aaron 

Sent:  Friday,  September  15,  2017  2:29  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandv@epa.qov> 

Subject:  FW:  Glider  Kits  Letter/Memo 


Any  update  I  can  pass  along? 


-Aaron 


From:  Burch,  Ace  fmailto:ABurch@mail.house.qov1 

Sent:  Friday,  September  15,  2017  1:19  PM 
To:  Ringel,  Aaron  <rinqel.aaron@epa.qov> 

Subject:  RE:  Glider  Kits  Letter/Memo 
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Aaron, 


Wanted  to  check  in  and  see  if  you  could  provide  an  update,  timeline  on  the  EPA’s  process 
regarding  Phase  II  and  gliders?  Happy  to  chat  over  the  phone  if  easier. 


Ace  Burch 
Legislative  Assistant 
Rep.  Diane  Black  (TN-06) 


From:  Ringel,  Aaron  f  mailto:rinael.aaron@epa.aovl 

Sent:  Thursday,  May  04,  2017  11:46  AM 

To:  Burch,  Ace;  Toomey,  Jon 

Cc:  Thompson,  Dean 

Subject:  RE:  Glider  Kits  Letter/Memo 


This  message  has  been  archived.  View  the  original  item 

Thanks  Ace,  I’ve  got  this  in  front  of  the  policy  team  now.  Know  this  is  an  issue  we  are  looking  at  options 
to  address.  Will  let  you  know  as  things  start  moving  over  here. 

Best, 

Aaron 


From:  Burch,  Ace  f mailto:ABurch@mail.house.aovl 

Sent:  Tuesday,  May  2,  2017  5:00  PM 

To:  Ringel,  Aaron  <rinael.aaron@epa.aov>:  Toomey,  Jon  <Jon.Toomev@mail. house. aov> 
Cc:  Thompson,  Dean  <Dean.Thompson@mail. house. aov> 

Subject:  RE:  Glider  Kits  Letter/Memo 


Thank  you  for  reaching  out  Aaron.  Both  are  attached  and  let  us  know  if  we  can  help  in  the  future. 
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Ace  Burch 

Legislative  Aide 

Rep.  Diane  Black  (TN-06) 


From:  Ringel,  Aaron  f mailto:rinael.aaron@epa.Qovt 

Sent:  Tuesday,  May  02,  2017  4:55  PM 
To:  Toomey,  Jon;  Burch,  Ace 
Cc:  Thompson,  Dean 
Subject:  Glider  Kits  Letter/Memo 


Hey  Jon,  Rep.  Black  handed  the  Administrator  a  letter  and  memo  on  the  glider  kit  issue  during  the  meet 
the  cabinet  event  last  week.  Can  you  shoot  me  an  electronic  copy  of  both  so  I  can  get  our  policy  folks 
working  on  this  issue?  I  know  Admin.  Pruitt  told  your  boss  he  wants  to  be  helpful! 


Thanks, 

Aaron 


Aaron  E.  Ringel 

Deputy  Associate  Administrator 

Office  of  Congressional  &  Intergovernmental  Relations 

U.S.  Environmental  Protection  Agency 

W:  202.564.4373 

RinQel.Aaron@epa.gov 
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To:  Wehrum,  Bill[Wehrum. Bill@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov]; 

Harlow,  David[harlow.david@epa.gov];  Dominguez,  Alexander[doming uez.alexander@epa.gov] 

From:  Woods,  Clint 

Sent:  Mon  1/15/2018  7:51:31  PM 

Subject:  Headlines  of  Interest 


•LUJ _ OlD  Bloomberg  BNA,  1/12/18:  ERA  Trashes  Plan  To  Pause  Landfill  Methane 

Limits 


•uuuuuliuu  Senate  EPW,  1/12/18:  EPW  Republicans  Send  Letter  to  EPA  in  Support  of 
Clean  Power  Plan  Repeal 

•□□□□□□□□  Inside  EPA,  1/12/18:  EPA  Targets  April  30  For  Ozone  Designations  But 
Withholds  'Exact  Details' 


_ ;3j_i  Inside  EPA,  1/12/18:  EPA  Fuel  Economy  Reports  Prompt  Mixed  Industry, 

Environmentalist  Views 

•□□□□□□□□  Greenwire,  1/15/18:  AIR  POLLUTION:  EPA  admits  goof,  will  soon  detail 
ozone  plans  —  filing 

•□□□!□□□□  Congressional  Research  Service,  1/3/18:  Clean  Air  Act  Issues  in  the  1 1 5th 

Congress:  In  Brief 

•□□□□□□□□  Inside  EPA,  1/11/18:  Transcript  Of  Jan.  1 1  interview  With  EPA  Air  Chief  Bill 
Wehrum 

•□□□□□□□□  Senate  EPW,  1/1 1/18:  Barrasso  Statement  on  EPA  Holding  CPP  Repeal 
Listening  Session  in  Gillette.  Wyoming  on  March  27 

•□□□□□□□□  Inside  EPA,  1/11/18:  Truckers'  Pushback  On  Glider  GHG  Plan  Raises 
Question  Of  EPA  Next  Steps 

•mninmn  Greenwire,  1/15/18:  EPA:  Pruitt  met  with  green  critics 

•□□□□□□□□  Sierra  Club,  1/12/18:  ICYMI;  Even  the  EPA  Knows  Clean  Car  Standards 
Are  Working 

•□□□□□□□□  EDF,  1/12/18:  NASA  study  underscores  urgency  of  solving  the  global 
methane  problem 

•□□□□□□□□  Center  for  Biological  Diversity,  1/11/18:  Lawsuit  Challenges  California 
County's  Flawed  Plan  to  Limit  Harmful  Greenhouse  Pollution  From  Industrial  Cattle 

Operations 
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Atmospheric  Measurement  Techniques,  1/15/18:  Calibration  and 
assessment  of  electrochemical  air  quality  sensors  by  co-location  with  regulatory-grade 

instruments 


•uuuuunm  Stan  Young,  Dose-Response:  An  International  Journal,  Jan/Mar  2018: 

Evidence  Supporting  No  Dose  Response  of  Mortality  to  Air  Quality 

•□□□□□□□□  Atmospheric  Chemistry  &  Physics,  1/15/18:  Identifying  biomass  burning 
impacts  on  air  quality  in  Southeast  Texas  26-29  August  201 1  using  satellites,  models 

and  surface  data 

•□□□□□□□□  Journal  of  Geophysical  Research:  Atmospheres,  1/13/18:  Evaluation  of  the 
Community  Multiscale  Air  Quality  Model  for  Simulating  Winter  Ozone  Formation  in  the 

Uinta  Basin 

•□□□□□□□□  Journal  of  Geophysical  Research:  Atmospheres,  1/13/18:  Modeled  Full- 
Flight  Aircraft  Emissions  Impacts  on  Air  Quality  and  Their  Sensitivity  to  Grid  Resolution 

•□□□□□□□□  Journal  of  Geophysical  Research:  Atmospheres,  1/13/18:  Multiyear 
Composite  View  of  Ozone  Enhancements  and  Stratosphere-to-T roposphere  Transport 

in  Dry  Intrusions  of  Northern  Hemisphere  Extratropical  Cyclones 


Clint  Woods 

Deputy  Assistant  Administrator 
Office  of  Air  and  Radiation,  U.S.  EPA 
202.564.6562 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Harlow,  David[harlow. david@epa.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Ackerman,  Emily 

Sent:  Fri  1/12/2018  3:55:37  PM 

Subject:  Barletta  Concerns  on  Proposed  Glider  Vehicle  Rule 


Hi  Mandy  and  David- 


Alex  Dominguez  (cc’d)  suggested  I  reach  out  to  you  as  my  boss,  Congressman  Lou  Barletta  (PA- 
11),  wanted  to  share  his  concerns  about  the  EPA’s  proposed  rule  repealing  production  limitations 
on  glider  vehicles.  We  have  heard  concerns  from  a  number  of  constituents,  including  tmck 
dealers  and  tmck  and  engine  manufacturers,  who  are  in  compliance  with  the  EPA’s  emission 
standards.  They  feel  that  if  this  rule  is  finalized,  it  will  create  an  un-level  playing  field  and  may 
cause  them  to  shut  their  doors.  Therefore,  we  would  ask  that  the  EPA  take  these  concerns  into 
account  before  moving  forward  on  this  mle. 


Appreciate  your  attention  on  this  matter.  If  you  have  any  questions,  please  don’t  hesitate  to  give 
me  a  call  at  (202)  225-6511. 


Have  a  great  weekend. 


Emily 


Emily  Ackerman 

Legislative  Director 

Congressman  Lou  Barletta  PA-1 1 
2049  Rayburn  House  Office  Building 

202-225-6511  I  Barletta.House.Gov 
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To:  Lewis,  Josh[Lewis. Josh@epa.gov];  Wehrum,  Bill[Wehrum. Bill@epa.gov] 

Cc:  Atkinson,  Emily  [Atkinson.  Emiiy@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Harlow,  David 

Sent:  Thur  1/1 1/2018  1 :35:40  PM 

Subject:  RE:  Rep  Griffith  request  for  Gliders  discussion 


Thank  you. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Lewis,  Josh 

Sent:  Thursday,  January  11,  2018  8:34  AM 

To:  Harlow,  David  <harlow.david@epa.gov>;  Wehrum,  Bill  <Wehrum.Bill@epa.gov> 
Cc:  Atkinson,  Emily  <Atkinson.Emily@epa.gov>;  Gunasekara,  Mandy 
<Gunasekara.Mandy@epa.gov> 

Subject:  RE:  Rep  Griffith  request  for  Gliders  discussion 


Thanks  David.  I’ 11  start  by  asking  OCIR  to  suggest  some  times  that  work  for  the  congressman 
today/tomorrow  and  we’ll  go  from  there. 


Josh 


From:  Harlow,  David 

Sent:  Thursday,  January  11,  2018  8:11  AM 

To:  Lewis,  Josh  <Lewi s . Josh@,epa. gov>;  Wehrum,  Bill  <W ehmm.Bill@epa.gov> 
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Cc:  Atkinson,  Emily  < Atkin s on , Emily @epa . gov>;  Gunasekara,  Mandy 
<Gunasekara.Mandy@epa.gov> 

Subject:  RE:  Rep  Griffith  request  for  Gliders  discussion 


Josh, 


I’ve  conferred  with  Mandy,  and  if  you  can  find  the  time  (either  today  or 
tomorrow)  for  this,  that  would  be  fine.  If  you  can’t  find  a  time  that  works  for 
both  Mandy  and  me,  it  would  be  okay  to  set  it  up  just  with  me  -  although 
I’m  assuming  that  somebody  from  OCIR  would  also  be  participating. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Lewis,  Josh 

Sent:  Wednesday,  January  10,  2018  3:43  PM 
To:  Wehrum,  Bill  <Wefamm.BiIl@epa.gov> 

Cc:  Atkinson,  Emily  <Atkinson.Etnily@epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.Mandy@epa.gov>;  Harlow,  David  <harlow.david@epa.gov> 

Subject:  FW:  Rep  Griffith  request  for  Gliders  discussion 


See  below  (Griffith  represents  southwest  Virginia).  OCIR  is  saying  this  is  a  quick  5  minute 
conversation.  Before  we  set  it  up,  want  to  make  sure  you’re  comfortable  doing  it  (we’ll  likely 
squeeze  it  in  tomorrow  morning) 
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From:  Thundiyil,  Karen 

Sent:  Wednesday,  January  10,  2018  12:56  PM 

To:  Lubetsky,  Jonathan  <Lubetsky  Jonathan@epa.gov>;  Lewis,  Josh  <Lewis.Josh@epa.gov> 
Cc:  Haman,  Patricia  <H.aman.Patricia@epa.gov> 

Subject:  Rep  Griffith  request  for  Gliders  discussion 


Hi  Josh  and  Jonathan, 


Rep  Morgan  Griffith’s  office  called  and  made  a  request  to  talk  to  the  Administrator  about  the 
Gliders  NPRM  sometime  this  week.  OCIR  leadership  here  suggested  that  we  reach  out  to  you 
about  having  Bill,  Mandy  or  David  H  (or  some  combination)  speak  to  the  Representative  over 
the  phone  on  Thursday  or  Friday.  Could  something  be  worked  out  on  this  short-notice  request? 


Let  me  know  -  thanks! 


Karen. 


Karen  Thundiyil 

Office  of  Congressional  Affairs 

U.S.  Environmental  Protection  Agency 

(202)  564.1142 
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Lincf j  nj ttjr qusoo  Ji;  co!n@  ^ 

Cc:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

From:  Hale,  Michelle 

Sent:  Tue  6/6/2017  2:15:38  PM 

Subject  FW:  EU’s  C02  Emissions  On  The  Rise,  Blaming  Cold  Winter 


Fron  Benny  Pe  ser  [mailto:peiser=thegwpf.com@mail123.sea31  .mcsv.net]  On  Behalf  Of 

Sent:  Tuesday,  June  6,  2017  10:12  AM 
To:  Hale,  Michelle  <hale.michelle@epa.gov> 

Subject:  LOL:  EU’s  C02  Emissions  On  The  Rise,  Blaming  Cold  Winter 


06/06/17 


Winter 


!/,/y  ,:r  I 

You  are  receivi-  ■;  this  email  because  you 

'!  WAijf  -;  ■  ;  P  >11;  j 
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T 

I 


:  :  ;  ,  .  ;  ;  •  '  *  :  ;  :  .  3  1 5.  ■■  Tr  Ts  U  261  n 

'AfMjfUl  ■  '■  :■  ■  ist  6;  ite  ml  :■  Bm  .  iy  y  rrAififB  r  r3:Cf$0& 

happened  largely  due  to  increasing  demand  for  transport  -  better  fuel  efficiency  in  the  sector  was 
not  enough  to  offset  this.  T ! ie  report  suggests  a  slightly  colder  winter  across  Europe  alst. 

■  to  ’  ■  -  ■  '■  rS  ro  .  ■  y  ■  ■  M  Brn't  '  iirh 


1) !  DL:  EU’s  C02  Emission:  On  The  Rise,  Blami  Cold  Winter 


2)  80  Graphs  From  58  New  (20  r)  Papers  Show  That  oderr  'arming  I  n’t 
Gl<  oal,  Isn’t  Unprecedented  Am  Isn’t  Remarkat^^i^^^^^i§^SjigMg 


3)  The  Most  Important  Weather  Forecast  Of  Ail  Time:  D-Day,  June  6, 1944 


4)  D-Day:  Th  Sceptical  Meteorologists  Who  Surprised  The  Nazis  By  Sayinc 

;S  '-y.  v:  .  '  ' 


: ;  y-:-- SiafcTs  €  >'0-am  ft  jiyisreii 


6)  Th(  Guardiai  Why  We  Can’t  Trust  Academic  Journ  Is  To  Tell  The 
Scientific  Truth 
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7)  Mark  Mills:  The  Real  Reason  ‘  *ump  Left  The  P  ri  Agreement 


1)  LOL:  EU’s  102  Emissions  On  The  Rise,  Blaming  Col  Winter 


The  EU’s  to  greenhouse  gas  emissions  increased  in  015  for  -me  first  ffrfta  Sin 


: 


- 


::  ■  F  ;  ;i  ■  '  ' :  tF  .  .  F  :  - 

m  ■  ■■■  ■  ;  '  i  ■  !  ■:  '  .  .  '  .  '  F0} 

o'  ■  to  tj.f|  o  'hf 

The  report  sugge:  ts  a  slightly  colder  winter  aero  s  Europe  also  contributed  to  increase  : 
emissions,  due  to  higher  deman;;  for  heating. 

Road  transport  emissions,  w  lich  account  for  about  a  fifth  of  total  EU  greenhouse  gas  emissions, 
increased  for  the  second  year  in  a  row,  by  1 ,6  %.  Aviation  emissions  also  increased  by  3.3  %. 

[Mpfhfc  •  •  ■  •  ■’  ?  ■'  1  E®fe:-;;P;v;p  F*  FpPfte  -p  ■  ftp  feySSp 

‘-growth  :  i  m  i£  !  in  ft  ■'  o  ;>  ■  <  >  it  :t  ft  i  5*F  W'P  ■  i  .  .to  Ilftft’ftft 

.  1  ■■■■:■  :  :  ■■  F  ,■  ,  ftftftftptft  •ftftftlft  :  ftftftjlft  'MogtSgiFp; 

emissions,  with  the  UK  showing  the  largest  decrease  (7.5%)  of  t! le  European  Member  St -ites. 


2)  8  Graphs  From  58  Nev  (201 1  Papers  Show  T  iat  Modern  V  arminj 
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Isn’  Global,  isn’t  Unp  scedented  And  Isn’t  Rem  rkable 


“Little  agreement  is  found  with  dime  te  model  simulations  that  consists  tiy  ov  'estimate 
recent  summer  warming  and  underestimaU  ore-industrn  temperature  changes ”  -Bi  intgen 

lillnHIfilBl  IIBIBIlHBIHlHIHIlBIIHIIHIHI^HilHHIII  1118  lIHIflBIHHBliBBIHlil 


I 


Fig7A— . 

if  o  s;i  -  :  ;  -.■  i  a?  fa#!  i  |  ■  ■  a  |  • ,.  .  •  ■  |  •  >f|  #  •■:  ■■  #p  #  # 

(te  :a  ;■:•  v  :  ■  r  '  ;  !  '  ■  -  il### 

:  a;'';:.-  ;-,':.-.--.;''  #  ##S  ':  -  «M$f  #  ##fl|  8|#  ' '  "  :'■  '■  ■  ■.,.■■■  i' ^ 

continue  to  undermine  the  popularize. i  conception  of  a  slowly  cooling  Earth  te  j noea^S^Bslj 
followed  by  a  dramatic  hockey-stick-shaped  uptick,  or  agipiitii 


■  .  :  .  #  •  ;  tip (ft#  "  '  iy  !#*#  S>  pi  . .  #  ■  -  V'  •  ■  ;  *U  k  -  ■  r 

100  years.  Some  regions  have  been  cooling  for  decades  at  a  time.  And  many  regions  have 
show  no  significant  net  changes  or  trends  in  either  direc  >n  relative  t  the  last  few  hu  dred  to 

Succinctly,  t;  en,  scientists  publishing  in  peer-reviewer.:  journals  have  increasingly  affirmed 
'  -  i  n  ■  ■  i  ■  S  .  k  ■  ■  mjf  ■  f;  .  .■  :dS  :  :  ■  :■  .  cm  ■  ' ■  ■  s>  ki 

in  the  context  of  long-term  natural  variability. 
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:  ¥¥«  iHo&l  Immortal  -  Mb  ^§i«  i  rMresssi  £M  Ml  Wm:  D  t$M:l  MM?:  M 


MMMMMa  M  b  .  ■  MiMMMMMMMMMMMMMiMMMJMMMMMMMy 

:  •  ■  '  ■■■■..'  ■  •  .  :  s vMv  S  •  3  sib  ! 3-ils  ■  it  ■'  :■  n  ■  :  '.■■'•  •  ;  ■  rf  ;cf 

d  mg  World  War  II  and  the  weather  forecast  or  that  historic  rent  makes  for  quite  n 
i  nteresting  stor  in  what  turned  out  to  be  a  pivotal  moment  i  wo  d  hi  > tory. 


I 


SURFACE  MAP  0700  GMT  06  JUNE  1944' 

Years  of  detailed  planning  went  into  the  D-Day  ivasion  on  June  6, 1944,  but  success 
hinged  on  one  element  tl  it  o  t  ili  <  comnr  nder  could  control  —  the  /eather  Defying 
his  colleagues,  Captain  James  Martin  Stagg  advised  General  Dwight  “Ike1  Eisenhower  to 
postpone  the  invasion  of  Normandy  y  one  day  from  June  5th  to  une  6th  because  o> 

M%  ;  Ms  '  '  -  J&a  V  f||§  V  M>10M  V  f&M'  mfim  &¥ 

:MMM::MMMMM:MMmM:M?MMMMMMMMMM:MMMMMMMMMm 
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p  :>.v:  m : ;  |p| HHililillii 1  illHIIl II HffHIWBBf 

.  r  ■  -  •-  '  ;  v  '  2  ■••.. :t  i  ■  it#:  :'  6-2  ■  -  -■■■■-  . .  ■  :  12  .  ■:  ■  6  ■  -  \  -  I 

primarily  fo  rmiitary  purposes  only,  and  yet  General  Dwight  "Ike"  Eisenhower  wanted  a  definitive 
weather  forecast  for  the  planned  invasion  of  Normandy,  France  with  r  ;0  “ifs",  “maybes”  or 
"possibles"  attached  to  the  wording.  Witt  definitive  forecast  information  required  and  thousands 

i.O  '  ■■  2  ■.  ■  :?6  p  :  felHf  '  S:2^2|ll3®| 

\n  !  '■•■:  ..  :  ■  fi  -  ;  ■  ••  ■  '■•  i  '  ■ .  &MSMM 

/  :i:.-  ;  .  ■  -  ■  SHr.$22:2| 

during  Wo-  i  War  due  to  weather  concerns  from  the  5th  of  June  to  the  6th  of  June  in  1944 
i  ■  m  ■  ,  ■  6  tB  :  r  ■  ■  ;  ■  ;  RpM 

invasion  including  the  British  Royal  Navy,  British  fcteorological  Office,  and  the  US  Strategic  and 
■  :  ;■  ■  tpswaswg  pp^'ir-  eKs  ;  Ppm-ii '¥&t2;si  :  ,  -  tiVTIT  ■  :  ■^PP-WSa 

meteorologist  allowed  direct  contact  v  Eh  Eisenhower. 

The  opportune y  for  launching  an  it  si*  i  was  limited  to  only  .  few  days  in  eac  .  month  to  take 
advantage  of  the  moon  and  tide.  Darkness  was  needed  whe-  the  airborne  >;>s  wer .  in,  but 
If  •  x  It  -  '  •. .  Si  v  2  ■  ;  •  ,  J  is i  ,  '  ■  .2  2:  .  .  2; y  g  ■:  •  ■  te sv 

.  •  ■  ffi  iff?  - i  !2 h}  2 iff  :c; tea  .  fp  3  .  trk  1  w.2.  .■  v.  1  /:  f  ;  v  .  ■  s  ■-  :: 

been  deployed  on  the  beac  .es.  If  this  narrow  time  slot  was  missed,  the  invasion  would  hav 
been  delayed  for  two  weeks.  Eisenhower  had  tentatively  selected  June  5th  as  the  date  for  the 
assault  which  was  c  le  of  the  few  day  in  early  J  le  that  met  these  i  iteria. 

:  •  ■  ,  ■  :•  ■  ■  ■  :  2| !;% 

pressure  areas  were  over  Greenland  and  the  Azores,  with  low  pressure  centers  moving  east- 

w- ■  es  I  :  .  p  -  , .  ,  • :  - i  f  :  ...  -  .  fig  1  ii :  it  Ss  .  M3.t  ■  i  ■  :  ,. 

5th  as  D-day.  Nevertheless,  "Ike”  pusher  ahead  for  now  with  his  plans  for  a  June  :h 

; :  •  s .  ■  .V... :  .. 
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:  m  -  ■  -  TigjQQ- aYTTHCp  :  gpfepCft  ;  >s ;  -  r  HpvPgygK; 

beaches  vith  almost  identical  figures  for  the  British  beaches.  Had  General  Eisenhower 

jwsfppfe;  :  :  ply  {  ■  ■  •  m  ■  ■  r  '  y  ■  ■ 

have  encountered  the  '  ■  orst  channel  storm  in  40  years"  as  Churchil!  later  described  it,  which 

saying  in  reference  to  the  major  storm  that  occurred  in  the  potential  second  time  slot  for  the 
,i.-;  .  rrslikji;  ■  yj  ■  ■  vi  ?  ■  o.  p  p  ■  ■■  .•  H  ■■  ■  ;  -  -«■  ■  otS#:-^ 

stre  s,  Group  Captain  Stagg  ■  uld  remember  sc  me  wc  is  spoken  to  im  by  General  Morgan, 
Eisenhowe  i  s  Chief  of  Staff,  in  the  tension-filled  days  leading  up  to  the  postponement:  "Good  luck 
‘  y  m  •  pH  nsH  .  ■  «|  ■  -  '  .  '  '  ■■  ifftlpSC 

nearest  lamp  post  if  you  don’t  read  the  omens  right." 

Years  later,  jring  their  ride  to  the  Capitol  for  his  naugurat  <  n,  President-elect  John  F.  Kennedy 
asked  President  Eisenhower  why  the  Normandy  invasion  had  been  so  successful.  Ike’s  answer 
"Because  we  had  better  meteorologists  than  the  Germans!" 


4)  D-Day:  The  Sceptical  Meteorologists  Who  Surpr  ed  Th 

'  Hr-  tf 

jSjisnpit;  ■ 

Th<  itcome  of  D-Day  was  de  ided  not  on  the  beaches  of  Nor  landy,  but  by  weat 
systems  in  the  mid-Atlantic  and  the  ability  of  rival  tea  is  of  meteorologists  to  ntferi#^HM 
forces  of  nature.  The  A:  ericans  wer  a  II 

B  tish  were  see,  :ical.  believing  they  t  uld  fore<  st  only  two  days  ahead  at  best.  The 


t 


I 


The  outcome  of  D-Day  § ■■•as  decided  no-  on  the  beaches  of  Normandy,  but  by  weather  systems  in 
.  :  ■  :  m  ...  P.-  4  fiPigsk  m  '  ■ . 

As  unfe  ourable  co-  Jitions  developed  during  that  eariy  summer  70  years 


EPA- 1 9-01 26-A-0022 1 5 


ED  001620  00008494-00007 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


laid  d0‘ . I  the  conditions  necessary  for  in  -ision  —  and  his  preferred  date:  June  5.  crc^^^^ 

isjfejpfins  .-•  ;  ft  P'  ft  Pftftftiftfta  i  ■  \  » '  ftftt.iftftPP  :  ■■■■■■■..  '  "  ftp  ft  ft 

offi*  .nr,  wilri  11  1  iidblli^fel  l&iiltllilfl^rajlrlrl'Iji'ifcefeei.rQirfe^rfisliilrljelcl^M 

ftfeffe  ftfttftftft  .  ft  ft  ,  ':  P  .  ft  ftp  ftiftftP  ft'fsfp. ifftft  iftwft  pftftftft 

country  he  helped  to  liberate  an<  i  even  at  the  ac  of  i  >,  re|?|i|S4iiir|R^feaDgI^lts 

Hogben  had  already  distingt’  hed  himse  as  |  naval  officer  before  he  was  asked  to  woi  witt 
-  ■  •  -  ■  ■  ft  :  .  ■  .  ■■•■  :  ■  si  ft  .  -  ■  ■  t  ■■:..■  !  ■  ■  ■  .  jfti  jSftpft 

'  '  ftflftftft!  ft  '  | ,  „. ,  .  •ftftftftf  ftft  ftftftftftfti  ,.■  ■  ft  '  '  ftftftftft 

Sheffield,  he  had  witnessed  several  major  naval  a 

battleship  Bismark  in  May  1941;  the  Battle  of  the  Barents  Sea  —  'when  Sheffield  ei . ,{ a:;.3d  le  |jfl 
German  pocket  battleships  Admiral  rfipper  and  Lutzow  in  the  Arctic  in  December  1 942;  ar-  I  f§§ 
Operation  Torch,  the  invas  -  -n  of 

Decorated  for  bravery  and  promoted  instruct  ':  lieutenant-commander,  he  had  also  developed  f§| 
skills  a .  a  weatt  rman.  "On Sheffield,  I  was  making  forecasts  every  day  frcMMp^^^MwSii 
and  from  the  |  ste  of  the  sea,”  he  say  jj 

Hogben  and  Wolfe  were  one  of  two  British  teams.  The  secon  1  put  forward  by  v  e  ft'et 
consisted  of  Charles  Douglas,  the  c; |  ef  forecaster  who  was  known  for  tv |  phoibpfegiig 
of  meteorological  eve  4$,  and  Sverre  Pettersen, Norwegian.  The  third  team  was  American,  vgfj§ 
•fryfrigl'  '  fts  8j  .  '  .••  Si  gift  ■  sftft  "■  mft  -  ftftpftftftfoft'8  fttiffti:  ftfftftjft 

Technology.  Each  day,  the  three  teams  reported  their  findings  to  §1  oup  Captain  James  Stagg,  1 
Scot  who  had  been  superintendent  of  the  Kew  Gardens  observatory  in  1 939.  He  briefe  •  >  pSill 
;  ■  ■  ftp  ■ .  ■  ft:ftftft;ft;ftft:ftft|ft ^ 

ftv  ,  -  r  :  ■  .  ft  seeded  i  ftftftftfttft  ftftlftt  ft- ■  ftftdftpft 

■  i-miido  fti-vP;  ftp sftHaft .ft?  -ft  Ite 

■  ■  ■  a  :  :  ■  .  ". ;  • ft  -  ‘  ft:  :  ftfts  a .  :  ■  ftftl  \  | left  :  ft  is  :  ft 

■  i  ■  :  ■  ft  :  .ft  -  ■  ft  ft  ■  -  = .,,,  ftiftftft-fti  ftftftft 

;  ft  ■■ '  :  ■  -  - .■  ■  ■  ■  :  ■<  •:  ft  '  p:  ft  ft  ft  -■  ■■  .ft  :  ft  «  ■■  ftnge-ft 

five-day  forecasts.  The  British  were  sceptical,  believing  they  could 

ft  '  '  P.  Pr  :  :  p  :  -  foftft  ftfsftftpiftft  ftftpftft/fefts  i  .-ft  :.  s'.  P  Vfejftlf 

-fcfe'clus  ■■■  ''"'.P  !  ■  ?  -p-  ■  gft  '■  ■■'  ■■  /'.■  "  ;i  :,■■■:  ■"  .•■■:■’  ■  :  |  ■■■  IftKftp 

imitated  the  wee.  ler.  They  jostled. 


5}  David  Whitehc  ise:  Hi  tus  Studies  Drive  Cl 


Dr  Dayid  Wfiitehouse,  GWPF  Science  Editor 

The  reduction  in  global  temperature  after  the  recent  El  Nino  continues  though  not  as 
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swiftly  as  some  predicted.  The  next  few  months  will  be  interesting  to  see  if  it  returns  to 
:  '  f:  feat  Ip  HfSi  >/fpPgi!  b  • .  ■  •  ■  U-neK 

•cbaiMbt |  tsfsj  -  I?  :  ■  fsf  If  HP's 

Whilst  some  are  adamant  that  the  “hiatus”  does  not,  and  never  has  existed,  many  scientists 
::  pi  pt  is  Pare  a—-'  ppp  ;  :  r  -a  .  vp  .■,■■■■  *.;pyfP>s  ;  00Pp00\ 

'  :  i  "  ■  s  :  |i <  t'i  '  3i0p£S0p  ■  . .  -a  .  /  :n  a  ;ipa>;  a-'  iHPfBpH 

-  a  ■  vifife  .a  :  ■  :  Sli  if  P  :  :  :  S  .  *  aMf  ipp  pf  ]  ■  H  .  ■  '  '  :  ;  .  pi  'M  '  ■  ' 

due  to  the  increased  eat  storage  below  700  n  in  the  subtropical  Southern  Ocean.  “The  study 
provides  clear  evidence  that  the  deeper  parts  of  the  Southern  Ocean  play  a  critical  role  in  the 
post-2002  warming  slowdown,”  they  sa 

One  recent  paper  I  find  problematic  is  by  ,  both  from  NOAA. 

'  p  :  a.  if  '-  a  p  :  ■  a;  I  ■  ■  ■  •  ■  ■:  ?  aep  ip  pbm  {  /  .  "  S p  '■  :  |  p  a, s  . ,  ,  ..  ||  f 

hundred  /ears  due  to  GHG  forcing.”  I  would  not  go  so  far,  and  neither  would  the  IPCC,  in 
believing  that  ail  the  warming  of  the  last  century  or  so  is  down  to  greenhouse  gasses  alone.  As 
for  the  linear  trend,  one  can  draw  a  straigh  hrough  anything! 

hey  s  :;  he  2001  -  201 3  hiatus  is  due  to  the  interdecf  ;ai  Pacific  Oscillation,  saying  somewhat 

a:a  /.  ..  pa  f;  :  .  .  /.a.;.-"'/  ■■  ..  ■  :i  Y  j  ppp  a  .  f-  S  ■■  a  ;  ■  a  .Ppy 

sterdecadai  Pacific  Oscillation  (iPO)  dominate  decadai  variations  in  =MST,  while  external  forcing 

•a:  a  '  i  -a  ;  .  -  ffji  ,  fa&H  .  Si pSp  -a  p  ■  H  a-  f  plf  •  a,  : 

i.  a.a.  a  p  .  -  .  • .  .  .  ■  -  ,  ■  0m  .  fea i  .  ;  ■■  ■  p  :  if  ■  a§hHp 

a  a  a  a  ;  i.a  .  ■  ;:ia.  fa'.,  -a:-  a. .  .  .  .  - .  a  ^  '  i#.ffras  a  a.  a,. 

impo  ant  implication  of  this  wo  k  is  that  when  the  phase  of  the  IPO  turns  positive,  as  it  did  in 
vaa:  '  a.- ■  ■ .  f  ;  -a  ■  ■  a  ?  '■  -  ■  a .  •.  -  ■.■.  a  :  .  .  -..-.a;..  .  . ,  a. j  .. . .  a  :  ;  .■■■■■■;  ■ 

a.-.;/:.:  a:a  ; .  :  a  a  .  •  v  a.  a ft  ■.  vpi  ■  ■■■■-•.  ...  a,:|a;.fa 

a"  ■  a .  ■  -  a  a  : 

a  a  '  aa  ^  a  .  a  v  ; :.;.v  .  ;  a  a.  :  'a  a.  f'  'a  n  -  ■ ,  .  QffH 

Nino  makes  such  a  detection  impossible. 

Another  paper  that  falls  into  the  same  trap  is  Shineng  Hu  and  Alexey  Federov,  both  of  Yale 
University,  in  called,  ‘‘The  extreme  El  Nino  of  2015-16  and  the  end 

of  the  global  warming  hiatus."  They  say  the  hiatus  'as  caused  by  a  succession  of  weak  El  Ninos. 

They  maintain  that  their  results  confirm  that  weak  E!  Nino  activity,  rathei  than  volcanic  eruptions, 

■■■  -  .  /  ■  .  .  v  ■:  sip  <i  ■  K  p  |  '  Hep  ■  -( si  if  3/  pH  f  ■ .  ■  :  ;  fflH  P  |!  \  ? m  ■ 

■  ■  :  'Si  ■-  f  ' .  .  'ip'  ;  /  ■  :.  .  i  :  :(M'0p:  i .  aP  ■  f  ■  ■  "  iC  .  i  ■  ifi  i  ■  f  i  . 

the  same  mistake  as  the  previous  paper. 

//'  pjs '  s - /  -; ■  .  . 

Shang-Ping  Xie  and  Yu  Kosaka  in  also  ask  what  caused  the 

hiatus  between  1998  -  2013.  They  maintain  that  the  tropical  Pacific  sea  surface  temperature  acts 
as  a  pacemaker  for  the  hiatus  and  claim  that  the  temperature  ris  after  a  major  Ei  Nino  proves  it. 

.S'.,:'  }P  ■  .  •  '  /  I  ipPpM  :  ■  >  P  1  yf 0  '  ip  ..."  ii90  Si  .  :  '  PHC1 

"P-P0-  P:P.'m)Pi  "  1  / 

f.  '  PPpppp  .  /efejppo 

■  iih  mMi  : .  :v‘  ■  ■■  '/  f  i00ipiPP 

SpspamiP 

in  contrast  to  Hu  and  Federov,  Monerrie  et  ai  in  say  that  since 

1998  there  has  been  a  “quasi-stagnation"  in  global  temperatures  because  of  vc  ;anic  emissions. 
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temperature  has  shown  a  quasi-stabilization  since  1 998.  This  muted  warming  has  been  linked  to 

■  .  nbbteJ  :  .  -  :  '  y  :  mrki  .  \  T  :  ; 

'■ it  "  ■.  - 

■  :  ■  :  :  ■  - .  :■■■  ■■  'mi  t  ■  ■ a  .■  ■  •  -  ■  y  %  • .  >«::  ■ .  mi%  ife :  fo  ■  & fo?  {  :  ■  ts*  % 

trend  (200  201 2)  of  0.08°  in  ten  years.  The  .iced  coolin  is  tronger  during  the  last  five-year; 
period  (2008-2012),  with  an  annual  global  mean  cooling  of  0.04°C  (+/-0.04°G).  The  cooling  is 
similar  in  summer  (0.05°C+/-0.04°C  cooling)  than  in  vinter  (0.03°C+/--0.04‘'C  cooling),  but 
stronger  in  the  Northern  Hemisphere  than  in  the  Southern  Hemisphere. 

As  we  have  s  aid  be  are,  observati .  ns  are  one  thing  models  are  another.  Comparing  climate 
models  with  observations  et  al  say  that  climate  models 

warm  too  quickly,  by  a  factor  of  two.  That  will  annoy  some  people  as  there  has  b<  somr 

r  ■  .y  ■  ;  .  :y‘  tbatyyS 

concludes  that  climate  models  are  dest  :  Ibing  the  observations  exactly. 

6)  The  Guardian:  Why  We  Can’t  Trust  At  jemic  Journal:  To  Tell  The 
S "mmm fife 

Si?5f#s  •  ■  :  500:!ryy 


cholars  complain  1  days  that  rust  in  scic  ce  is  in  dec  ie.  Br  there  are  goc 
reasons  for  it  If  we  s<  sntists  take  to  the  streets  to  claim  we  are  armed  with  the  tr  :h  only 

;Mpaus  s  i  ■ trie  t  r-  i  ■  ■  •  .  !)  ■  ar;  :•  ;:i  ,fo  e  ■  ,  -  e  kH  rte0:i0>y0 

participated  in  one  of  the  March  for  Scienc^^BB^pMjl^M^^^MBypSffiii^^Bii^ 

fSfoide  zm  ■■  .  "  ■  ■  ■  /  hu  r.--r  murat  ?  i  ■  ffewisu 

Nature  have  tried  and  foiled  to  replicate  another  scientist’s  experiment.  Ar  issith^^^^^S^Mi 
sVif 

The  findings  of  these  studies  resonate  with  the  gut  feeling  of  many  in  contemporfy  ac^^^p§| 

rttiiSj  ■  :;.V  .  .  /_  .  . 
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7)  Mark  Mill  :  The  Real  Reason  Trump  Left  The 


Th<  iri  climate  agreement  was  never  about  climate  science.  Anchored  in  the  premise 
that  climate  science  is  “se  sled,  accord  se;  Ks  to  dramatically  change  humanity’s 
energy  supply.  Here,  the  matter  really  is  settler'  It’s  not  going  to  happen. 

PgPP  i!MK gg  -  00  WP  -  Pig  oM  •  :  ;  •  : '  :  ■  ■  i  •  d--  ■  PggggdOg 

pip  ■  0-  g  0  :  ?  ■  |?ii  a  '  t'p  fe  pi  ■  pp ;oy  :  *1  :  :  ;  '  ®  1  .  ■■■  •  •  i  .  ,  .  uf:;  00  w  ;  ■ 

that  will  consign  hydn  :arbons — oil,  natur  i  gas,  and  coal  •>  history’s  dust  heap.  All  we  need  to 
birth  the  new  energy  future  are  the  right  “incentives,”  which  Paris  provides:  The  only  way  to  meet 
aspirational  carbon  emissions  reductions  is  to  replace  hydrocarbons. 

solar  panels.  Sorr  environmentalists  include  nuclear  fission  as  well.  There’s  no  new  physics 
'■■■■  '■  ffh  o  -  '  :  dp  :  ■  <  ;  d /  dp  ;■  Pi ■■■..■  eg|,p§  '  f  ■ :  ■  •'  P  7000000 

.  ■  ■  '  PP  d  Sd)  ■ .  I  :  d  ■-  --  '  j  .  f .  ■  yg  • 0-  ■  -  ■  -  d- j 

But,  say  Parr  supporters,  ail  we  need  are  moonsf  t  government  programs  to  see  energy  tech 
;  pic  d  (Rfi  -  -  .  -  ■  •  v.  p  ■  wp  -  s  ;=!  tip •  n  ■  i  Pi:  ®  al  Pd  PPp  > }  fm 

every  two  years).  Yet  to  their  inconvenience,  th« -  physics  of  energy  won’t  cooperate. 

Fueling  humanity  is  not  like  putting  a  fe  people  on  the  or  It's  like  putting  e  jrybody  on 
•  .  Jki  -  sm  :  ■  r  . .!•  !  ■  d  ■  •  ;  %  mo; ■  Si:  ok  mrm  me  m~  H  fps  P  gm  ;  f  is 

pundits  in  awe  of  Silicon  Valley’s  pn  ess  analogize  tod  y’s  green  energy  companies  to  the 
fig;  Pi gP  '  : fed  0X0;  PRd :  ng  •  d:  - :p  -  9)  HP  :i  -  - 

Unfortunate!  the  physics  of  energy  production  scales  in  xactly  the  opposite  direction  of  the 
i  r;  ;  iplggSggK  ■  X,l  0  0; 0000000000 

loaded  777  could  reach  Japan  from  New  York  by  burning  a  housefly’s  weight  in  fuel. 

'  fi  i  ■  00  0  00  00  ■  ■■  ■  ■■  .  ■  Ji  ■  i:  yd  pi 04-1  ■  d  d  te  00  :  l  -S':  0:00 

only  i  S(  an  a  fiction  are  similar  tricks  possible  with  ph;  al  objects  or  humans. 

■■  ■:■■■.  -..S  ■  C  ■■■  ;  -  0  ■  .  -100 

fuele  I  by  over  $100  billion  in  subsidies,  while  wind  and  solar  have  increased  1 0-fold  over  a 
decade,  they  still  ,  respectively,  just  3%  and  2%  of  Amei  ca’  .  .  irgy. ... 

But  iere  is  a  stubborn  idea  that  more  money — subsidies,  tax  ncentives,  grants,  or  enforced 
landards — will  make  olar  an  wind  10  times  cheape  yet  again.  While  al!  technologies  get 
better  over  time,  they  also  approach  physics’  limits  entually.  Aircraft  turbine  manufacturers  brag 
f  y.‘  -  i  •  :•■■■'  •  ■  a  0  ■  ,  ■  00mn  ....  :  p: :  ■  .  :  '  :  ■'  m 

thermodynamic  limits  in  converting  heat  to  thrust. 

S  ;ar  cells  and  wind  .urbines  are  now  in  the  same  boat.  There  are  no  game-changing  advances 
S  i  ■ .  spy  ■  Inifpl  00  ;  :  &S4H  .-  S  o  pTl  ■  •  ■  ,■  Os  s p Hiiisplp  ■-  :  - 

■  ii,0i  00s  0  ■  ■  ■  0i0m  dpyj  0:  000  0  ;e0000:000 

:i  0(ym0X0-  0,00(01  ■  '  S  -00.  ,  it  .  O  .  -  fS:  ■  .,  .  -000000^ 

'  (000  ■  1 0  ‘0000000';000000X000i0Ml000‘0X00(:00M000:0S00000000S000000000M 
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l  .S.,  unless  there’s  a  revolution  in  physics.  And  he  latter  will  require  very  different  prk  ities . 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov] 

From:  Ken  Davis 

Sent:  Sun  11/5/2017  10:36:37  PM 

Subject:  Commercial  Truck  -  Glider  Vehicles 


The  Honorable  Scott  Pruitt 
Administrator 

Environmental  Protection  Agency 
Office  of  the  Administrator  1 101A 
1200  Pennsylvania  Avenue,  NW 
Washington,  DC  20460 


Cc: 

Mandy  Gunasekara,  Senior  Advisor  to  the  Administrator  (by  email) 

Gunasekara.Mandv  @epa.  gov 

Erik  Baptist,  Senior  Deputy  General  Counsel  (by  email)  baptist.erik@epa.gov 


As  a  private  business  with  operations  in  Tulsa,  Oklahoma,  I  ask  you  to  keep  the  volume  cap  on 
“glider  vehicles”  as  written  in  the  final  Greenhouse  Gas  Phase  2  regulation. 

Simply,  glider  vehicles  are  sold  against  us  but  with  an  unfair  competitive  advantage. 


Today’s  new  trucks  meet  US  ’10  emission  levels  by  the  installation  of  an  expensive  “chemical 
factory”  behind  the  engine  (the  SCR  and  DPF).  Because  gliders  vehicles  don’t  meet  the  current 
emission  standards,  they  avoid  these  expensive  “chemical  factories”  that  we,  as  conscientious 
business  owners  complying  with  EPA’s  strict  emissions  standards,  provide  our  customers  with 
the  least  amount  of  emissions  possible. 


Also,  we  are  required  to  pay  a  12%  Federal  excise  tax  on  the  sales  price  for  every  truck  we  sell. 
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Glider  Vehicles  may  not  have  to  pay  the  excise  tax.  This  tax  is  used  to  fund  the  Federal 
highway  trust  fund  which  helps  pay  for  our  roads  and  bridges.  So,  we  are  at  a  12%  unfair  price 
disadvantage  and  the  vehicles  we  sell  to  build  highway  infrastructure  is  impacted  as  the  fund  is 
lessened  with  every  glider  vehicle  sold. 


I  have  lost  sales  to  glider  vehicles  and  it  negatively  impacts  my  business.  As  an  example  in  the 
Tulsa  area,  we  have  a  fleet  running  nationwide  that  is  currently  operating  eight  glider  kit  trucks 
with  engines  that  don’t  meet  current  emissions  standards.  Our  new  trucks  were  considered  for 
purchase  by  company  ownership  but  we  ultimately  lost  the  sales  due  to  the  above  referenced 
negative  factors.  I  simply  want  a  level  playing  field  so  that  we  can  fairly  compete. 


Please  feel  free  to  contact  me  at  kdavis@brucknertruck.com. 


Respectfully, 


Ken  Davis 
General  Manager 
Bruckner  Truck  Sales 

14001  E.  Admiral  Place  (74116) 
(918)  437-0278  Phone 
5301  W.  60th  St.  South  (74107) 
(918)  446-5571  Phone 
Tulsa,  Oklahoma 
(918)  430-6740  Cell 
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To:  Dominguez,  Alexander[dominguez.alexander@epa.gov];  Gunasekara, 

Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Palich,  Christian[paiich. christian@epa.gov];  Lyons,  Troy[lyons.troy@epa.gov];  Rodrick, 

Christian[rodrick.christian@epa.gov];  Frye,  Tony  (Robert)[frye. robert@epa.gov] 

From:  Ringei,  Aaron 

Sent:  Fri  1 1/3/2017  1 :49:21  PM 

Subject:  Gliders 

Any  update  on  when  it's  going  to  get  filed  today?  Assume  it  didn't  go  yesterday. 

Thanks, 

Aaron 

Sent  from  my  iPhone 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov] 

Cc:  Brown,  Byron[brown. byron@epa.gov] 

From:  Donald  K.  Shandy 

Sent:  Thur  5/25/2017  4:54:02  PM 

Subject:  Fitzgerald  -  EPA  Procedural  Options 

EPA  Procedural  Options. docx 


Mandy, 


Enjoyed  our  visit  earlier  this  week.  Attached  is  a  document  with  a  couple  of  preferred 
procedural  options  for  EPA  to  use  to  address  the  glider  vehicle  issue  in  the  Phase  2  GHG  Heavy 
Duty  Vehicle  Rule.  I’m  in  town  next  week  and  would  like  to  stop  by  on  Wednesday,  May  3 1st 
for  15  -  30  minutes  to  discuss.  Is  that  possible?  Feel  free  to  call  my  cell!  ex.  6 -personal  privacy  j  Have 
a  great  holiday  weekend. 


Thanks  Don 


CD 

CROWE 

OUNLEVY 

mjwwmYS  Mm- 
tm-UMBBlOfm.  AT  LAW 

4  LcaMurdh  .  <  ,  > 


Donald  K.  Shandy 

Attorney  at  Law 

Bran  iff  Building 

324  N.  Robinson  Ave.,  Ste.  1 00 
Oklahoma  City.  OK  731 02 


direct  line:  405.234.3205 
direct  fax:  405.272.5250 


y-card  bio  website 


This  message  may  be  protected  by  the  attorney-client  privilege  and/or  other  privileges  or  protections.  If 
you  believe  that  it  has  been  sent  to  you  in  error,  do  not  read  it.  Please  reply  to  the  sender  that  you  have 
received  the  message  in  error  and  then  delete  it.  Thank  you. 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Brown,  Byron[brown. byron@epa.gov] 

Cc:  'Joe  Depew'[jdepew@fitzgeraldtrucksales.com];  Erin  Potter 

Sullenger[erinpotter.sullenger@crowedunlevy.com];  'Lehman,  Rob'[Rob. Lehman@wilmerhaie.com] 

From:  Donald  K.  Shandy 

Sent:  Tue  5/16/2017  10:37:43  PM 

Subject:  RE:  Fitzgerald  Trucking 

Fitzgerald  Summary  for  ERA. PDF 


Mandy  and  Byron, 

In  accordance  with  our  recent  discussions,  attached  is  a  document  which  summarizes  various 
issues  and  concerns  related  to  the  Phase  2  engine  rule. 

We  appreciate  EPA’s  consideration  in  this  matter. 

Best, 

Don 


CD 

crowe 

DUNLEVY  ;  405.234.3205 

mimmEYS  mu  l 

AT'  LAW  •. 

LorMtmdif.Ar  i 

f 


This  message  may  be  protected  by  the  attorney-client  privilege  and/or  other  privileges  or  protections.  If 
you  believe  that  it  has  been  sent  to  you  in  error,  do  not  read  it.  Please  reply  to  the  sender  that  you  have 
received  the  message  in  error  and  then  delete  it.  Thank  you. 
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T  R  f.J  C  K 
CENTERS 


614  N  Broadway, 
Milwaukee,  Wl  53202 

(414)  224-9300 


Honorable  Scott  Pruitt  November  28,  2017 

Administrator 

Environmental  Protection  Agency 
1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 


I  am  a  small  business  owner  operating  in  several  cities  throughout  Wisconsin  and  Upper  Michigan  as  a  certified  Mack, 
Volvo,  Hino  and  Mitsubishi-Fuso  truck  dealer.  The  reason  for  this  letter  is  to  articulate  my  concern  over  the  pending 
decision  labeled  "NPRM"  (Notice  of  Proposed  Rulemaking)  intended  to  reopen  part  of  the  EPA/GHG  Phase  2  regulation 
concerning  Glider  Kits. 

As  difficult  as  navigating  EPA  GHG  phases  have  been  with  customers,  employees  and  the  marketplace,  the  intent  of  the 
regulation  is  clearly  understood.  As  a  young,  leveraged  small  business  owner  I  have  operated  in  good  faith  within  the 
EPA-mandated  standards,  while  idly  standing  by  witnessing  new  truck  business  being  lost  to  the  competition  -  who  is 
not  so  honorable  with  the  rules. 

I  haven't  fought  or  spoken  up  because  I  was  hopeful  that  as  the  standard  and  its  enforcement  tightened,  ail  OEMs  and 
dealer  owners  would  eventually  play  on  an  even-playing  field. 

Glider  kits  are  plainly  and  simply  a  way  around  complying  with  federal  emissions  standards.  There  is  a  capital  cost 
advantage,  and  an  operating  cost  advantage  to  purchasing  Glider  kits  versus  OEM  certified  and  federally  regulated 
trucks.  However,  why  would  we  allow  a  blatant  gap  in  compliance  to  appease  the  benefit  of  a  small  group?  Every  OEM 
has  the  means  to  play  by  the  rules  as  set  forth  in  the  original  standard  -  all  consumers  (commercial  truck  buyers)  have 
the  ability  to  purchase  new  EPA-compliant  trucks.  Why  would  we  deviate  from  the  road  we've  headed  down  for  the 
past  15-years,  if  only  to  protect  a  small  group  of  Glider  kit  manufacturers  and  suppliers? 

Glider  kit  purchases  compete  with  New  Truck  purchases.  I've  lost  175  New  truck  sales  to  Glider  kits  in  2017  YTD.  That's 
roughly  30%  of  my  business;  lost  to  new  truck  buyers  that  are  converting  to  Glider  kits  because  of  price  and  ease  of 
operation  advantages. 

I  strongly  urge  reconsideration  in  opening  up  this  regulation  and  subsequently  loosening  the  Glider  Kit  rule. 


Sincerely, 


A.  David  Kriete 
President  &  CEO 
Kriete  Truck  Centers 
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To:  Millett,  John[Millett.John@epa.gov] 

Cc:  Harlow,  David[harlow. david@epa.gov];  DeLuca,  lsabel[DeLuca. Isabel@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Thur  11/9/2017  5:51:17  PM 

Subject:  Re:  EPA  Proposes  Repeal  of  Glider  Provisions  for  Heavy-Duty  T ruck  Rule 
Woohoo-  thank  you! 

Sent  from  my  iPhone 

On  Nov  9,  2017,  at  12:21  PM,  Millett,  John  <Millett  John@ epa. gov>  wrote: 


Release  is  out.  Web  is  live. 
Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "StClair,  Christie"  <StClair.Christie@epa.gov> 

Date:  November  9,  2017  at  12:13:52  PM  EST 

To:  "Birgfeld,  Erin"  <Birgfeld.Brin@epa.gov>.  "Millett,  John" 

<Millett.  John@epa.gov> 

Subject:  FW:  EPA  Proposes  Repeal  of  Glider  Provisions  for  Heavy-Duty  Truck 
Rule 


From:  EPA  Press  Office  lmailto:press=epa.gov@cmail20.coml  On  Behalf  Of  EPA 
Press  Office 

Sent:  Thursday,  November  09,  2017  12:11  PM 
To:  StClair,  Christie  <StClair.Christie@epa.gov> 

Subject:  EPA  Proposes  Repeal  of  Glider  Provisions  for  Heavy-Duty  Truck  Rule 


Administrator  Pruitt  Advances  Effort  to  Keep  EPA  within 
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Regulatory  Lane  with  Proposed  Repeal  of  Glider  Provisions  from 

Heavy-Duty  Truck  Rule 


WASHINGTON  (November  9,  2017)  The  Environmental  Protection  Agency  (EPA)  is  proposing  to 
undo  the  regulatory  overreach  of  the  prior  administration  by  repealing  application  of  the  Medium- 
and  Heavy-Duty  Truck  Phase  II  Greenhouse  Gas  Emission  and  Fuel  Efficiency  Standards  for  the 
glider  industry.  Gliders  are  a  specially  manufactured  type  of  heavy  duty  highway  vehicle  assembled 
from  newly  manufactured  kits  that  include  the  vehicle’s  frame  and  cab,  to  which  a  used  engine, 
transmission  and  axles  are  added. 


“The  previous  administration  attempted  to  bend  the  rule  of  law  and  expand  the  reach  of  the  federal 
government  in  a  way  that  threatened  to  put  an  entire  industry  of  specialized  truck  manufacturers  out 
of  business,”  said  EPA  Administrator  Scott  Pruitt.  "Accordingly,  the  Agency  is  taking  comment  on 
an  interpretation  of  the  Clean  Air  Act  that  recognizes  the  unique  nature  of  a  vehicle  made  up  of  both 
new  and  used  component  parts.  Gliders  not  only  provide  a  more  affordable  option  for  smaller 
owners  and  operators,  but  also  serve  as  a  key  economic  driver  to  numerous  rural  communities.” 

Due  to  the  unique  way  that  gliders  are  manufactured,  the  Agency  is  proposing  that  gliders  should 
not  be  regulated  as  “new  motor  vehicles”  or  “new  motor  vehicle  engines”  under  section  202(a)(1)  of 
the  Clean  Air  Act.  This  action  does  not  affect  nor  propose  to  affect  EPA’s  authority  to  address  heavy- 
duty  engine  rebuilding  practices  under  Clean  Air  Act  section  202(a)(3)(D). 

EPA  estimates  that  about  10,000  gliders  are  manufactured  annually,  comprising  less  than  five 
percent  of  the  Class  8  heavy-duty  highway  truck  market. 


The  public  comment  period  for  the  proposal  will  be  open  through  January  5,  2018.  EPA  will  also 
hold  a  public  hearing  on  Monday,  December  4,  2017  at  EPA’s  Washington,  DC  headquarters.  More 
information  on  the  proposal,  hearing  and  how  to  comment:  https://www.epa.gov/regulations- 
ernissions-vehicles . and-enqines/regulations-greenhouse . gas-emissions-comrnercial . trucks 


Today’s  proposal  is  based  on  a  review  of  the  glider  provisions  of  the  Phase  II  rule.  On  August  17, 
2017,  Administrator  Pruitt  announced  the  Agency’s  intent  to  reconsider  the  glider  provisions  of  the 
Phase  II  rule  in  response  to  several  petitions  for  reconsideration.  See: 


https://www.epa.qov/regiilations-emissions . vehicles . and-enqines/petitions-r 

ohg . emissions-and . fuel 


::onsideration-phase-2- 


http://usenvironmentalprotectionagencv.cmail20.eom/t/d-l-uddktik-alvdluldk-i/ 

<image001.png> 


.  -  1  3!  P  M  tit  C 

,  ’•  Northwest 


EPA-1 9-01 26-A-002229 


ED  001620  00008561-00002 


EPA-HQ-201 8-002121  Production  Set  #2 


'  -I  .1  1  :■  * 

Unsubscribe 


EPA-1 9-01 26-A-002230 


ED  001620  00008561-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


EPA-1 9-01 26-A-002231 


ED  001620  00008561-00004 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Ringel,  Aaron[ringei. aaron@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Mon  8/14/2017  11:41:38  PM 

Subject:  RE:  Glider  Kits 


Sometime  this  week.  I’m  waiting  on  a  draft  letter  to  get  the  ball  rolling.  I  will  keep  you  looped 
in! 


From:  Ringel,  Aaron 

Sent:  Monday,  August  14,  2017  4:58  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Subject:  Glider  Kits 


Hey  Mandy,  any  idea  on  timing  for  the  notice  on  this?  Need  to  loop  in  Rep.  Black’s 
office  per  her  convo  with  the  Administrator. 


Thanks! 

Aaron 


Aaron  E.  Ringel 

Deputy  Associate  Administrator 

Office  of  Congressional  &  Intergovernmental  Relations 

U.S.  Environmental  Protection  Agency 

W:  202.564.4373 

Rinqel.Aaron@epa.gov 
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To:  Harlow,  David[harlow. david@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Thur  10/12/2017  11:10:37  PM 

Subject:  Re:  Gliders 

Thanks  David.  I  think  we  are  good  for  tonight.  I'll  try  to  connect  at  some  point  early  to  get  a 
break  down  of  the  ARLO  discussion. 

Best, 

Mandy 

Sent  from  my  iPhone 

On  Oct  12,  2017,  at  6:18  PM,  Harlow,  David  <harlow.david@epa.gov>  wrote: 


Mandy, 


Ex.  5  -  Attorney  Client;  Deliberative  Process 


Thanks. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 
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Harlow.David@epa.gov 
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From:  Gunasekara,  Mandy 

Location:  DCRoomARN6524/DC-OAR-OTAQ-IO 

Importance:  Normal 

Subject:  Accepted:  Call  with  OMB  on  glider  repeal  NPRM 
Start  Date/Time:  Mon  1 1/6/2017  9:00:00  PM 

End  Date/Time:  Mon  1 1/6/2017  10:00:00  PM 
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To:  Moore,  Andrew[Andrew. Moore@mail.house.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov];  Ringel,  Aaron[ringel.aaron@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Wed  8/16/2017  4:34:28  PM 

Subject:  RE:  Glider  Kits 

Yes  -  we  are  coordinating  an  update  on  the  status  right  now.  I’ve  cc’d  Aaron  Ringel  from  our 
OCIR  team  who  is  the  congressional  point  person. 


From:  Moore,  Andrew  [mailto:Andrew.Moore@mail.house.gov] 

Sent:  Wednesday,  August  16,  2017  12:21  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 
Subject:  Glider  Kits 


Mandy  - 


Thanks  for  talking  with  me  last  week.  I  was  hoping  we  could  do  a  quick  call  for  an  update  on 
the  path  forward  after  your  meeting  with  the  lawyers.  Please  let  me  know  if  you  have  some  time 
this  week. 


Best, 


A.J.  Moore 

Senior  Legislative  Assistant 

Office  of  Congressman  David  Young  (IA-03) 

202-225-5476 
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To:  Ringel,  Aaron[ringel. aaron@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Tue  10/3/2017  4:58:11  PM 

Subject:  Fwd:  Glider  kits 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Richard,  Kirby"  <Kirbv.Richard@mail  .house.gov> 

Date:  October  3,  2017  at  10:15:24  AM  EDT 

To:  "Gunasekara.Mandv@epa.gov"  <Gunasekara.Mandv@.epa.gov> 

Subject:  Glider  kits 


Hi  Mandy, 


I  hope  you’re  doing  well!  Congresswoman  Black’s  office  had  reached  out  to  me  to  let  me 
know  that  the  EPA  does  not  plan  on  publishing  the  rule  that  would  exclude  glider  kits  as 
new  vehicles  until  the  end  of  the  year.  Can  you  give  me  any  insight  on  the  issue?  I  was  told 
you  were  the  best  person  to  contact. 


Thanks! 


Kirby  Richard 

Legislative  Assistant 
Congressman  Rod  Blum  (IA-1) 

1108  Longworth  House  Office  Building 
Washington,  DC  20515 
(202)225-2911 
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Ex.  6  -  Personal  Privacy 


To:  Catanzaro,  Michael  J.  EOP/WHO 

From:  Gunasekara,  Mandy 

Sent:  Fri  1 0/20/201 7  6:23:29  PM 

Subject:  Gliders  -  latest  draft 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17  17; 


.docx 


See  attached. 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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To:  Bennett,  Tate[Bennett.Tate@epa.gov] 

Cc:  Gordon,  Stephen[gordon.stephen@epa.gov];  Dominguez, 

Aiexander[dominguez.aiexander@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Thur  11/9/2017  2:09:32  AM 

Subject:  Re:  OMB  has  cleared  the  glider  repeal  NPRM 

No  worries-  there  are  a  select  few  folks  that  will  want  a  heads  up.  I'll  reach  to  them  tomorrow.  Thanks  for 
the  offer 


Sent  from  my  iPhone 

>  On  Nov  8,  2017,  at  8:09  PM,  Bennett,  Tate  <Bennett.Tate@epa.gov>  wrote: 

> 

>  Oh  nm-  was  thinking  new  cpp.  Please  ignore 
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To:  Sarah  Dunham  (Dunham. Sarah@epa.gov)[Dunham. Sarah@epa.gov];  Lewis, 

Josh[Lewis.  Josh@epa.gov] 

Cc:  Harlow,  David[harlow. david@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Thur  10/19/2017  3:33:15  PM 

Subject:  Glider  Rule 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17  17  -  ....docx 


Hi  Sarah/Josh, 

You  may  already  have  the  attached,  but  I  want  to  make  sure.  It’s  the  latest  version  of  the  draft 
glider  rule  David  has  been  working  on. 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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To:  Moore,  Andrew[Andrew. Moore@mail.house.gov] 

Cc:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Mon  8/7/2017  8:1 1 :24  PM 

Subject:  Re:  Glider  Kits 


Ex.  6  -  Personal  Privacy 

set  up  a  quick  call  with  Andrew? 


I'll  set  up  a  time  either  Thursday  or  Friday.  Alex,  can  you  please 


Sent  from  my  iPhone 


On  Aug  7,  2017,  at  1 1 :21  AM,  Moore,  Andrew  < Andrew.Moore@mail.house.gov>  wrote: 


Mandy  - 


Tried  your  number  and  was  not  able  to  get  through.  When  can  we  touch  base? 


Best, 


A.  J.  Moore 

Senior  Legislative  Assistant 

Office  of  Congressman  David  Young  (IA-03) 

202-225-5476 


From:  Moore,  Andrew 

Sent:  Thursday,  August  03,  2017  2:20  PM 

To:  'Gunasekara,  Mandy' 

Subject:  RE:  Glider  Kits 


Thanks  for  the  quick  response.  Let’s  just  plan  on  tomorrow  afternoon.  Is  there  a  specific 
time  that  will  work  best  for  you? 
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AJ 


From:  Gunasekara,  Mandy  f  mailto:Gunasekara.Mandv@epa.qov1 

Sent:  Thursday,  August  03,  2017  1:19  PM 
To:  Moore,  Andrew 
Subject:  Re:  Glider  Kits 


AJ,  I  just  tried  you.  I  have  about  20  minutes  before  my  plane  takes  off.  | is  my 
cell. 


If  I  don't  catch  you  now,  Ill  try  to  connect  at  some  point  tomorrow  afternoon. 


Best, 

Mandy 

Sent  from  my  iPhone 

On  Aug  3,  2017,  at  9:47  AM,  Moore,  Andrew  <Andrew.Moore@mail.house.gov>  wrote: 
Mandy  - 


My  boss  spoke  with  Ryan  Jackson  last  week  regarding  Glider  Kits.  Your  name  was 
given  as  the  contact.  Hoping  I  can  get  a  quick  call  in  with  you  sometime  this  week  for 
an  update.  Please  let  me  know  when  you  are  available. 


Best, 


A.J.  Moore 

Senior  Legislative  Assistant 
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Office  of  Congressman  David  Young  (IA-03) 
202-225-5476 
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To:  Baptist,  Erik[baptist.erik@epa.gov];  Harlow,  David[hariow. david@epa.gov]; 

wehrum.wi!liam@epa.gov[wehrum.wi!liam@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Fri  11/17/2017  1:56:34  PM 

Subject:  RE:  OTAQ  Article  on  GHG  Rules 


Adding  in  Bill  for  awareness. 


From:  Baptist,  Erik 

Sent:  Friday,  November  17,  2017  8:48  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Harlow,  David 
<harl  ow .  david@  epa.  gov> 

Subject:  OTAQ  Article  on  GHG  Rules 


Mandy  and  David: 


Thought  you  would  be  interested  in  this  article. 


https://insideepaxom/dailv-news/pruitt-freezinq-out-otaq-expertise-epa-vehicle-qhq-rule- 

overhauls 


Pruitt  "Freezing  Ouf  OTAQ  Expertise  In  EPA  Vehicle  GHG  Rule  Overhauls 


November  16,  2017 

EPA  Administrator  Scott  Pruitt  is  “freezing  ouf  technical  input  from  his  Office  of  Transportation  &  Air  Quality  (OTAQ) 
as  the  agency  reopens  Obama-era  greenhouse  rules  for  heavy-duty  trucks  and  passenger  cars,  say  sources  who 
fear  the  agency’s  vast  engineering  expertise  on  emissions  controls  it  has  built  up  over  decades  could  be 
marginalized. 

“What  you  have  is  an  administrator  who  is  determined  to  repeal  as  much  as  possible,”  says  one  environmentalist, 
even  if  that  means  giving  short  shrift  to  public  health  considerations.  “He  doesn't  trust  that  the  staff  is  going  to  follow 
his  direction  and  he  is  just  avoiding  them.  What  you  end  up  with  is  proposals  that  have  almost  no  technical  analysis.” 

Most  egregious  so  far,  sources  say,  is  a  proposal  published  in  the  Nov.  16  Federal  Register  to  repeal  the  portion  of 
the  2016  heavy-duty  GHG  rule  that  applies  to  “glider”  vehicles,  which  combine  new  truck  bodies  with  rebuilt 
drivetrains,  with  virtually  no  new  technical  review.  Critics  cite  the  proposal's  heavy  emphasis  on  new  legal  claims  that 
Congress  did  not  intend  for  EPA  to  regulate  gliders,  adding  it  largely  brushes  aside  concerns  that  the  vehicles  will 
boost  pollution. 

Similarly,  the  Washington  Post  reported  about  ongoing  testing  of  gliders  at  the  agency  that  had  not  been  completed 
prior  to  release  of  the  proposal,  and  which  was  thus  unable  to  inform  the  agency's  technical  rationale  for  the  repeal 
plan. 
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EPA  is  also  expected  to  issue  a  proposal  early  next  year  to  repeal  the  portion  of  the  heavy-duty  rule  that  applies  to 
tractor  trailers  based  on  a  legal  interpretation  advanced  by  trailer  manufacturers  that  they  do  not  make  “motor 
vehicles”  subject  to  Clean  Air  Act  regulation.  That  would  reverse  Obama  EPA  conclusions  -  supported  by  the 
National  Academy  of  Sciences  -  that  a  trailer  is  an  integral  component  of  a  regulated  motor  vehicle. 

Also,  EPA  is  reopening  a  “mid-term  review”  of  Obama-era  rules  for  model  year  2022-2025  light-duty  vehicles,  and  it  is 
widely  expected  to  try  to  give  automakers  some  relief  from  the  current  standards  that  were  projected  to  significantly 
boost  vehicle  fuel  economy. 

OTAQ's  role  in  the  light-duty  rule  review  is  murky,  with  sources  noting  that  if  EPA  wants  to  legally  justify  a  weaker 
standard,  it  would  have  to  develop  a  robust  technical  record  for  why  the  current  standards  --  which  are  backed  by  an 
Obama-era  technical  assessment  report  (TAR)  that  is  not  expected  to  be  redone  -  are  not  achievable. 

EPA  has  sought  comment  on  its  plan  to  reopen  the  rule.  The  next  steps  are  not  clear,  other  than  it  has  said  it  will 
issue  a  new  determination  by  April  1  about  whether  the  MY22-25  rules  are  “appropriate”  under  the  air  law.  However, 
that  deadline  might  slip,  according  to  one  informed  source. 

OTAQ’s  role  in  the  mid-term  review  was  already  undercut  by  political  staff  who  re-wrote  the  notice  seeking  public 
comment  on  the  reopening.  The  Center  for  Public  Integrity  reported  earlier  this  month  that  career  EPA  staff  drafted  a 
concise  version  of  the  notice,  but  political  appointees  expanded  the  number  of  vehicles  affected  and  made  the 
Department  of  Transportation  (DOT)  the  lead  agency  in  the  Aug.  21  Register  notice  from  both  agencies. 

“This  was  a  much  more  major  rewrite”  than  would  have  happened  under  previous  administrations,  an  EPA  employee 
told  the  publication.  “At  least  one  plausible  outcome  of  this  process,”  the  employee  said,  “is  that  the  EPA  would 
unilaterally  abdicate  its  [legal]  responsibility”  to  DOT. 

DOT  and  EPA,  along  with  California,  jointly  developed  the  MY17-25  standards  in  2012,  and  agreed  to  conduct  a  mid¬ 
term  review  by  April  2018  to  determine  if  the  out-year  requirements  were  still  appropriate.  DOT  also  must  write  rules 
for  MY22-25  because  its  statute  limits  how  far  in  advance  it  can  craft  standards. 

NHTSA  Schedule 

Furthering  concern  about  EPA's  role  is  a  new  regulatory  schedule  from  DOT’S  National  Highway  Traffic  Safety 
Administration  (NHTSA)  that  differs  from  EPA's.  That  agency  planned  to  present  a  recommendation  to  Transportation 
Secretary  Elaine  Chao  this  month,  and  submit  a  draft  proposal  to  the  White  House  in  December. 

EPA  did  not  respond  to  requests  for  comment  about  these  concerns,  though  several  sources  outside  the  agency 
point  to  the  recent  Senate  confirmation  of  air  chief  Bill  Wehrum  as  a  positive  sign  for  strengthening  OTAQ’s  role  and 
relying  more  on  the  agency's  longstanding  emissions  expertise  rather  than  NHTSA,  which  is  primarily  a  safety 
agency. 

However,  Dan  Becker  of  the  Safe  Climate  Campaign  tells  Inside  EPA  that  it  seems  “the  administration  is  freezing  out 
the  technical  staff  at  EPA  who  have  substantive  knowledge  of  emissions  standards,  and  they  are  relying  on  -- 
whether  other  people  within  the  agency,  or,  I  suspect,  other  people  on  K  Street  who  work  for  the  auto  companies. . . . 
It  is  hard  to  see  how  they're  going  to  make  a  rule  that  sticks  if  they  don’t  include  the  substantive  efforts.” 

A  third  environmentalist  agrees  that  EPA’s  political  efforts  are  risky,  pointing  to  the  glider  proposal  as  a  prime 
example  of  changing  rules  without  a  technical  basis.  “The  agency  will  have  a  difficult  time  writing  defensible  rules  if 
they  are  shutting  out  their  well-informed  technical  staff.  And  any  ignoring  of  their  own  staff  suggests  they  don’t  have  a 
real  robust  case  against  the  rule.” 

As  evidence  of  issues  EPA  must  address  with  new  technical  analysis  in  that  proposal,  the  Volvo  Group  in  a  statement 
to  Inside  EPA  said  it  supports  existing  glider  vehicle  GHG  rules,  backing  them  as  an  “effort  to  curtail  the  rapidly 
growing  practice  of  installing  outdated  emissions  controls  into  what  are  otherwise  new  vehicles.” 

Becker  says  the  agency  has  had  just  one  substantive  briefing  on  the  light-duty  rules  in  which  three  political  officials 
met  with  OTAQ  technical  experts  for  one  hour  and  only  asked  questions  about  timing  of  the  mid-term  review. 
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The  technical  experts  are  uneasy  but  are  continuing  to  work  on  the  issue  because  “they  haven't  been  told  not  to,” 
Becker  says.  However,  there  is  no  indication  that  their  work  will  be  used  in  any  formal  proposal  or  final  decision  on 
the  MY22-25  standards. 

'In  A  Pickle* 

OTAQ  Director  Chris  Grundler  has  sent  mixed  signals  on  his  office's  role  as  the  Trump  EPA  focuses  on  deregulation, 
telling  an  annual  automotive  conference  in  early  August  in  Michigan  that  there  is  a  “golden  opportunity”  for  the  agency 
to  work  more  cooperatively  with  industry,  according  to  local  press  reports. 

But  other  sources  say  he  is  indicating  private  concerns  over  his  staffs  diminished  role,  including  at  an  off-the-record 
conference  in  California,  Asilomar  2017;  Transportation  Innovation  &  Policy  in  a  Fragmenting  World,  which  took  place 
later  in  August. 

A  California  source  says  Grundler  was  in  the  audience  at  that  event,  adding  that  it  clear  that  OTAG  staff  is  “very 
uneasy  with  what  is  going  on.  They've  spent  years  and  years  building  up  the  record,  developing  the  rules,  doing  the 
technical  research,  and  California  was  part  of  that.  And  California  said,  'We  agree  with  the  record,  we  think  [the 
vehicle  rules  are]  strong,  we  stand  behind  them  and  see  no  reason  to  make  changes.’  I'm  sure  OTAG  career  staff  has 
a  similar  sense.” 

This  source  notes  that  the  White  House  recently  reached  out  for  the  first  time  to  California  Air  Resources  Board 
chairwoman  Mary  Nichols  to  being  negotiating  over  the  rules.  But  it  is  unclear  on  how  sincere  those  talks  will  be, 
given  that  NHTSA's  draft  rule  is  expected  to  soon  go  to  the  White  House  and  that  Nichols  is  in  Germany  for  the 
annual  United  Nations  climate  conference. 

The  California  source  does  not  believe  the  light-duty  rules  will  change  much  in  the  end,  in  part  because  of  strong 
public  support  for  them.  “Maybe  the  White  House  or  Pruitt  feel  like  they  have  to  do  something  .  .  .  but  at  the  end  of  the 
day  it  is  hard  to  see  anything  major  happening.” 

This  source  also  suggests  that  automakers  that  originally  sought  to  reopen  the  rules  are  now  “in  a  pickle”  because 
they  only  wanted  small  tweaks  rather  than  a  large  rollback,  particularly  because  they  know  the  Golden  State  would 
not  agree  to  such  a  move,  resulting  in  separate  standards  for  California  and  the  rest  of  the  country. 

The  White  House  is  working  behind  the  scenes  to  persuade  automakers  to  oppose  California,  the  source  says,  but 
adds  that  automakers  are  signaling  to  state  officials  that  they  do  not  intend  to  take  that  step. 

The  Alliance  for  Automobile  Manufacturers  did  not  respond  to  a  request  for  comment. 

The  third  environmentalist  says  the  jury  is  still  out  on  what  happens  with  the  light-duty  rule.  “The  issue  here  is,  we 
really  don't  know  what's  coming. ...  At  this  point  it's  really  unclear  how  they  would  build  a  case  that  counters  the 
existing  case  that  the  agency  has  already  made,  that  the  standards  are  not  only  appropriate  but  could  be  stronger.” 

Yet,  one  industry  source  says  that  because  of  the  “NHTSA  ascendancy”  --  signaled  by  the  new  schedule  and  White 
House  statements  that  the  DOT  agency  should  have  a  more  prominent  role  —  it  certainly  appears  that  EPA  is  poised 
to  cede  its  technical  expertise.  That  could  include  the  modeling  it  uses  to  evaluate  the  rules,  a  step  automakers  have 
sought. 

Also,  this  source  and  a  former  EPA  source  both  say  Wehrum  could  change  the  outcome  at  OTAG. 

“Wehrum  is  just  getting  there  and  staff  feel  like  he  is  someone  they  know  and  trust.  He  is  more  conservative  than 
many  would  like,  but  he  is  someone  who  has  worked  with  staff  and  respected  them,  who  understands  the  institution 
and  how  to  get  decisions  made,”  the  industry  source  says.  --  Dawn  Reeves  (dreeves@iwpnews.comj  &  Doug  Obey 

(dobey@iwpnews.com) 

Related  News  |  Transition  2018-2017  |  Air  |  Climate  Policy  Watch  | 
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207033 

Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 
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To:  Ringel,  Aaron[ringel. aaron@epa.gov];  Konkus,  John[konkus.john@epa.gov];  Hewitt, 

James[hewitt.james@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Thur  8/17/2017  9:01:59  PM 

Subject:  RE:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


Great  work 


From:  Ringel,  Aaron 

Sent:  Thursday,  August  17,  2017  4:21  PM 

To:  Konkus,  John  <konkus.john@epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.Mandy@epa.gov>;  Hewitt,  James  <hewitt.james@epa.gov> 

Subject:  RE:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


Nice! 


-Aaron 


From:  Konkus,  John 

Sent:  Thursday,  August  17,  2017  4:20  PM 

To:  Gunasekara,  Mandy  <Gunasekara. Mandv @epa. gov>;  Ringel,  Aaron 

<ringel  .aaron@,epa.  gov>:  Hewitt,  James  <hewitt.i  ames@epa.  gov> 

Subject:  FW:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 


FYI 


From:  Douglass,  Heather  [mailto:Heather.Douglass@mail.house.govl 

Sent:  Thursday,  August  17,  2017  4:11  PM 

To:  Douglass,  Heather  <Heather.Douglass@,mail.house.gov> 

Subject:  EPA  Intends  to  Roll  Back  Job  Killing  Regulation  Hurting  Small  Business  Owners 
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From  the  Office  of 

Congressman  Diane  Black 

Tennessee's  6th  District 

For  Immediate  Release 
202-225-4231 

EPA  Intends  to  Roll  Back  Job  Killing 
Regulation  Hurting  Small  Business 

Owners 

Move  will  Save  Thousands  of  Jobs 

Nationwide 


Washington,  D.C.  -  Today,  the  Environmental  Protection  Agency  (EPA)  announced  it 
will  change  a  crippling  Obama-era  regulation  that  threatens  to  shut  down  the  U.S.  glider 
kit  industry.  Without  immediate  action,  the  rule  will  devastate  these  small  and  medium¬ 
sized  manufacturers,  costing  thousands  of  jobs  in  Tennessee  alone. 


Glider  kits  are  used  to  refurbish  wrecked  or  unsafe  highway  tractors,  and  are  often  far 
more  cost  effective  for  the  fleets  of  small  business  owners  who  are  unable  to  buy  all 
new  vehicles.  Known  as  the  "Phase  2  Rule."  the  Obama-era  regulation  would  cap  a 
manufacturer’s  production  at  300  glider  kits  per  year  starting  in  January  2018,  a  small 
fraction  of  the  current  production  level.  Ending  the  production  of  these  high  quality,  safe 
and  efficient  vehicles  will  result  in  a  direct  loss  of  approximately  20,000  jobs  nationwide. 
On  a  broader  scale,  an  independent  study  found  that  the  economic  impact  of  this  rule 
could  exceed  a  conservative  estimate  of  $1  billion  nationwide. 


Congressman  Diane  Black  (R-TN-06)  released  the  following  statement: 
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"The  Obama  administration's  rule  not  only  ignores  the  benefits  of  gliders,  it  destroys  an 
entire  industry.  To  say  that  I  am  grateful  for  the  hard  work  of  Administrator  Pruitt  and  his 
team  is  an  understatement.  Tennesseans  deeply  value  the  work  ethic  that  those  in  this 
industry  exemplify,  and  it  is  with  great  pride  that  we  can  count  this  as  a  victory  for 
communities  across  our  state.  I  applaud  the  Administrator  for  recognizing  the  harmful 
effects  this  overreaching  regulation  would  have  on  thousands  of  families  dependent  on 
this  trade  as  a  way  of  life.  ” 


Following  the  announcement,  EPA  Administrator  Scott  Pruitt  said,  “In  light  of  the 
significant  issues  raised,  the  agency  has  decided  to  revisit  the  Phase  2  trailer  and  glider 
provisions.  We  intend  to  initiate  a  rulemaking  process  that  incorporates  the  latest 
technical  data  and  is  wholly  consistent  with  our  authority  under  the  Clean  Air  Act.  ” 


Glider  kit  manufacturers  such  as  Fitzgerald  Glider  Kits,  Harrison  Truck  Centers  and 
Indiana  Phoenix,  have  argued  that  despite  the  previous  Administration’s  stated  goal  to 
reduce  greenhouse  gas  emissions,  the  EPA  did  not  perform  any  actual  testing  to 
analyze  the  environmental  impact  of  remanufactured  engines  and  gliders  compared  to 
new,  or  Original  Equipment  Manufacturer  (“OEM”),  vehicles.  Instead,  it  relied  on 
unsubstantiated  assumptions  about  the  number  of  older  engines  used  in  gliders  and 
their  emissions. 


This  argument  was  confirmed  in  a  2016  study  by  Tennessee  Tech  University.  The  study 
tested  emissions  from  thirteen  vehicles  and  concluded  that  remanufactured  engines 
performed  equally  as  well  as  the  OEM  engines  when  compared  with  the  2010  EPA 
emissions  standards.  “This  study  demonstrates  that  the  so-called  data  the  EPA  relied 
upon  was  based  on  unsupported  assumptions  rather  than  true  science,"  said 
Congressman  Black. 


Impact  on  Glider  Kit  Manufacturers 


In  Tennessee,  Fitzgerald  Glider  Kits  was  founded  in  1989  by  Tommy  Fitzgerald  Sr.  and 
his  brother,  Ricky,  beginning  in  a  single  bay  facility  located  in  Pall  Mall.  Thirty  years 
later,  the  company  has  expanded  to  six  counties  in  Tennessee,  with  facilities  covering 
roughly  750,000  square  feet  and  500  employees  in  Tennessee  alone. 
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“On  behalf  of  my  family  and  the  terrific  employees  at  Fitzgerald  Glider  Kits,  I  want  to 
thank  Congressman  Black  and  Administrator  Pruitt  for  their  leadership  on  this  issue  and 
genuinely  caring  for  the  concerns  of  small  businesses  like  ours, "  said  Tommy 
Fitzgerald  Sr.  "There  is  a  way  to  strike  a  rational  balance  between  environmental 
concerns  and  jobs,  but  this  rule  is  not  it.  The  EPA ’s  announcement  should  inspire  small 
businesses  everywhere.” 


“The  Fitzgerald  family  is  very  grateful  for  Congressman  Black’s  dedication  and 
leadership  on  the  glider  issue  dating  back  to  2015.  The  Congressman’s  recognition  of 
the  potentially  adverse  impact  of  a  misinformed  rule  on  thousands  of  jobs  in  rural  areas 
of  the  Upper  Cumberland  Region  and  the  tens  of  thousands  of  jobs  nationally 
demonstrates  her  commitment  to  helping  preserve  and  create  American  jobs,  ”  said 
Fitzgerald  Sr. 


The  EPA’s  announcement  today  follows  voiced  concerns  by  stakeholders  and  business 
owners,  like  Fitzgerald,  regarding  the  impact  these  regulations  would  have  on  their 
industries.  Congressman  Black  has  worked  alongside  Fitzgerald  Trucking  since  2015  to 
ensure  that  the  restrictions  are  not  enforced. 


"The  Fitzgerald’s  have  the  ability  to  bring  businesses  and  jobs  to  the  small,  rural  areas 
of  Tennessee  and  have  changed  the  lives  of  countless  families,"  said  Congressman 
Black.  "It  is  my  hope  that  this  action  by  Administrator  Pruitt  will  continue  that  legacy.  To 
the  Fitzgerald's,  this  business  is  far  more  than  making  a  dollar-  it's  about  giving  back, 
and  I  am  proud  to  stand  next  to  them  as  they  build  on  their  vision. " 


Background 


Trucking  operators  rely  on  glider  kits  for  the  construction  of  affordable  and  reliable 
vehicles  which  in  turn  promote  economic  growth  and  job  stability.  A  well  assembled  kit 
gives  small  business  owners  the  ability  to  minimize  maintenance  downtime  and 
provides  their  drivers  with  important  safety  features  as  they  drive  across  the  country. 
The  gliders  lower  the  cost  of  truck  ownership  compared  to  a  factory-produced  vehicle, 
allowing  small  business  owners  to  continue  operating  efficiently  with  the  highest  quality 
trucks,  without  the  added  cost  of  purchasing  a  new  vehicle. 
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Fitzgerald  Glider  Kits  is  North  America's  largest  Glider  Kit  assembler  and  specializes  in 
installing  re-manufactured  main  components  of  trucks  into  a  new  cab.  These  cabs  are 
reliable  and  fuel  efficient,  and  provide  trucking  businesses  with  a  more  cost-effective 
way  of  doing  business.  In  some  cases,  the  gliders  can  save  25%  off  the  sticker  price  of 
a  new  truck  and  possess  better  fuel  economy.  The  company  is  based  in  central 
Tennessee  and  produces  more  than  3,500  trucks  per  year,  offering  various  models  of 
household  name  brands.  Still  owned  and  operated  by  Robert  Fitzgerald,  Tommy 
Fitzgerald  Jr.  and  associate  Nick  Bresaw,  Fitzgerald  Glider  Kits  has  facilities  in  six 
locations  across  the  Upper  Cumberland  region. 


In  July  2015,  Congressman  Black  introduced  and  successfully  passed  H.  Arndt.  630.  an 
amendment  to  the  Department  of  the  Interior,  Environment,  and  Related  Agencies 
Appropriations  Act  that  would  prohibit  the  EPA  from  applying  its  proposed  “Phase  2 
rules”  on  greenhouse  gas  emissions  standard  for  medium  and  heavy  duty  trucks  to 
glider  kits.  H.  Arndt.  630  would  prohibit  the  EPA  from  extending  the  rule  to  glider  kits  as 
they  were  wrongly  labeled  as  “new  vehicles.”  The  amendment  passed  the  House  by 
voice  vote. 


Click  HERE  to  view  the  EPA's  press  release. 

nmt 

It  II  II 


Congressman  Diane  Black  represents  Tennessee’s  6th  Congressional  District.  A  nurse 
for  more  than  40  years,  she  serves  as  Chairman  of  the  House  Budget  Committee  and  a 

member  of  the  Ways  and  Means  Committee. 


EPA-1 9-01 26-A-002252 


ED  001620  00008631-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


To:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Tue  9/19/2017  12:38:02  PM 

Subject:  Cummins  Brief 

Glider  Reconsideration  Update  -  August  11  2017  v  final. pptx 

HD  gliders,  intent  to  revisit  8.9.17.docx 

Heaw-dutv  Vehicle  Phase  2  Background  for  Ryan  Jackson,  Final.docx 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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To:  Ringel,  Aaron[ringei. aaron@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Fri  9/15/2017  9:54:42  PM 

Subject:  RE:  Glider  Kits  Letter/Memo 


Let’s  chat  on  Monday.  We  need  to  set  up  a  meeting  with  Diane  Black’s  office  and  talk  about  a 
few  items. 


From:  Ringel,  Aaron 

Sent:  Friday,  September  15,  2017  2:29  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Subject:  FW:  Glider  Kits  Letter/Memo 


Any  update  I  can  pass  along? 


-Aaron 


From:  Burch,  Ace  fmailto:ABurch@mail.house.gov1 

Sent:  Friday,  September  15,  2017  1:19  PM 
To:  Ringel,  Aaron  <ringel. aaron@epa.gov> 

Subject:  RE:  Glider  Kits  Letter/Memo 


Aaron, 


Wanted  to  check  in  and  see  if  you  could  provide  an  update,  timeline  on  the  EPA’s  process 
regarding  Phase  II  and  gliders?  Happy  to  chat  over  the  phone  if  easier. 


Ace  Burch 
Legislative  Assistant 
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Rep.  Diane  Black  (TN-06) 


From:  Ringel,  Aaron  f mailto:rinqel.aaron@epa.aov1 

Sent:  Thursday,  May  04,  2017  11:46  AM 

To:  Burch,  Ace;  Toomey,  Jon 

Cc:  Thompson,  Dean 

Subject:  RE:  Glider  Kits  Letter/Memo 


This  message  has  been  archived.  View  the  original  item 

Thanks  Ace,  I’ve  got  this  in  front  of  the  policy  team  now.  Know  this  is  an  issue  we  are  looking  at  options 
to  address.  Will  let  you  know  as  things  start  moving  over  here. 

Best, 

Aaron 


From:  Burch,  Ace  [mailto:ABurch@mail.house.qov1 

Sent:  Tuesday,  May  2,  2017  5:00  PM 

To:  Ringel,  Aaron  <rinael.aaron@epa.qov>:  Toomey,  Jon  <Jon.Toomev@mail. house. qov> 
Cc:  Thompson,  Dean  <Dean.Thompson@mail. house. oov> 

Subject:  RE:  Glider  Kits  Letter/Memo 


Thank  you  for  reaching  out  Aaron.  Both  are  attached  and  let  us  know  if  we  can  help  in  the  future. 


Ace  Burch 

Legislative  Aide 

Rep.  Diane  Black  (TN-06) 


From:  Ringel,  Aaron  f mailto:rinqel.aaron@epa.oov1 

Sent:  Tuesday,  May  02,  2017  4:55  PM 
To:  Toomey,  Jon;  Burch,  Ace 
Cc:  Thompson,  Dean 
Subject:  Glider  Kits  Letter/Memo 
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Hey  Jon,  Rep.  Black  handed  the  Administrator  a  letter  and  memo  on  the  glider  kit  issue  during  the  meet 
the  cabinet  event  last  week.  Can  you  shoot  me  an  electronic  copy  of  both  so  I  can  get  our  policy  folks 
working  on  this  issue?  I  know  Admin.  Pruitt  told  your  boss  he  wants  to  be  helpful! 


Thanks, 

Aaron 


Aaron  E.  Ringel 

Deputy  Associate  Administrator 

Office  of  Congressional  &  Intergovernmental  Relations 

U.S.  Environmental  Protection  Agency 

W:  202.564.4373 

Rinoel.  Aaron@epa.gov 
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To:  Dominguez,  Alexander[dominguez.alexander@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Mon  9/11/2017  10:51:11  PM 

Subject:  Trailers  and  gliders 

Remind  me  to  follow  up  on  those  tomorrow 

Sent  from  my  iPhone 
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To:  Baptist,  Erik[baptist.erik@epa.gov] 

Cc:  Harlow,  David[harlow. david@epa.gov];  Bolen,  Brittany[bolen. brittany@epa.gov] 

From:  Gunasekara,  Mandy 

Sent:  Wed  11/1/2017  1:57:00  PM 

Subject:  Re:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  Al  Gartland  included) 


Ex.  5  -  Deliberative  Process 


Sent  from  my  iPhone 

On  Nov  1,  2017,  at  9:49  AM,  Baptist,  Erik  <baptist. erik@epa. gov>  wrote: 


David, 


We  will  need  keep  the  comment  period  open  for  30  days  after  the  hearing.  I  believe  our 

Ex.  5  -  Deliberative  Process 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Wednesday,  November  1,  2017  9:44  AM 
To:  Baptist,  Erik  <baptist.erik@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittanv@epa. gov>;  Gunasekara,  Mandy 
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<Gunasekara.MaDdY@epa.gov> 

Subject:  RE:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


Ex.  5  -  Deliberative  Process 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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From:  Baptist,  Erik 

Sent:  Wednesday,  November  1,  2017  9:11  AM 
To:  Harlow,  David  <harlow.david@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.Mandv@epa.  gov> 

Subject:  RE:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


Attorney-Client  Privilege 
Deliberative 


David, 


Our  Cross-Cutting  Issues  Law  Office  provided  OGC  with  the  following  research  when  we 
asked  this  question  in  another  context: 


Ex.  5  -  Attorney  Client  ( 

i- 
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Ex.  5  -  Attorney  Client 


Ex.  5  -  Attorney  Client 
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44  U.S.C.S.  §  1508 


(LexisNexis,  Lexis  Advance  through  PL  115-45,  approved  8/4/17) 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Wednesday,  November  1,  2017  8:45  AM 
To:  Baptist,  Erik  <baptist.erik@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittanv@,epa. eov>:  Gunasekara,  Mandy 

<Gunasekara.Mandy@epa.gov> 

Subject:  RE:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


Ex.  5  -  Attorney  Client 
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Ex.  5  -  Attorney  Client 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 
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1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Baptist,  Erik 

Sent:  Tuesday,  October  31,  2017  9:01  PM 
To:  Harlow,  David  <fa3rlow.david@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittanv@epa.gov>:  Gunasekara,  Mandy 

<Gunasekara.Mandy@epa.gov> 

Subject:  Re:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


David, 


Ex.  5  -  Attorney  Client 

Sent  from  my  iPhone 

On  Oct  3 1 ,  2017,  at  4:10  PM,  Harlow,  David  <fa.arlow.david@epa.gov>  wrote: 

Thanks,  Eric,  those  comments  were  great.  I’ve  implemented  them. 
The  attached  “Rev8”  is  now  the  latest  version. 


Ex.  5  -  Attorney  Client 
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Ex.  5  -  Attorney  Client 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Baptist,  Erik 

Sent:  Tuesday,  October  31,  2017  3:37  PM 

To:  Harlow,  David  <harlow.david@epa.gov>:  Bolen,  Brittany 

<bolen.brittanv@epa.gov> 

Cc:  Gunasekara,  Mandy  <Gunasekar3.Mandy@epa.gov> 

Subject:  RE:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


Attorney-Client  Privilege 
Deliberative 


David, 


.Some  minor  edits/comments  are  attached.  Please  note  my  proposed  changes  to!  E*-5-“ome,cnent  | 

Ex.  5  -  Attorney  Client  j 
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Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Tuesday,  October  31,  2017  2:28  PM 

To:  Bolen,  Brittany  <bolen.brittany@,epa.gov> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Baptist,  Erik 

<baptist.erik@epa.gov> 

Subject:  Revised  draft  of  gliders  NPRM  (with  new  EJ  language  from  A1  Gartland 
included) 


The  attached  (“Rev7”)  is  the  latest  draft,  with  the!  ex.  5  -  Attorney  client 


Ex.  5  -  Attorney  Client 


Thanks. 
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David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


<Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  - 10.17.17  - 
Rev8.docx> 
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To:  Bolen,  Brittany[bolen. brittany@epa.gov] 

Cc:  Lovell,  Will  (William)[lovell.william@epa.gov] 

From:  Feeley,  Drew  (Robert) 

Sent:  Wed  11/22/2017  11:34:19  PM 

Subject:  RE:  draft  materials  for  hearing  prep 

draft  hearing  prep  and  Q  and  A  -  DF  edits.docx 


I  think  it’s  a  good  draft.  I  filled  in  some  of  the  blanks  with  suggestions  for  responses  (yellow 
highlights). 


From:  Bolen,  Brittany 

Sent:  Wednesday,  November  22,  2017  4:05  PM 

To:  Lovell,  Will  (William)  <lovell.william@epa.gov>;  Feeley,  Drew  (Robert) 
<Feeley.Drew@epa.gov> 

Subject:  Fwd:  draft  materials  for  hearing  prep 


Sent  from  my  iPhone 
Begin  forwarded  message: 

From:  "Nickerson,  William"  <Nickerson. William@epa.gov> 

Date:  November  22,  2017  at  3:58:45  PM  EST 
To:  "Bolen,  Brittany"  <bolen.brittany@epa.gov> 

Cc:  "Curry,  Bridgid"  <Curry.Bridgid@epa.gov>.  "Owens,  Nicole" 
<Owens.Nicole@epa.gov> 

Subject:  draft  materials  for  hearing  prep 

Brittany, 


I’m  sending  what  we  have  right  now.  It  is  clearly  still  a  draft,  and  Nicole  and 
Bridgid  will  continue  to  work  on  it  on  Friday.  The  attached  document  has 
multiple  placeholders,  unanswered  questions,  and  a  variety  of  questions  that 
you  may  or  may  not  need  to  prepare  for.  Please  consider  this  an  early  draft. 


There  are  a  few  main  sections  to  the  document. 
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1.  Overview  of  the  RRTF  work 

2.  Additional  Q&A  about  the  RRTF 

3.  Other  Q&A  about  related  matters  such  as  EO  13771 

4.  Current  status  for  individual,  high  profile  rules  (this  is  a  placeholder;  we 
are  still  compiling  the  information) 

5.  Examples  of  possible  tougher  questions  you  might  want  to  prepare  for 
that  are  farther  afield 


We  will  continue  to  refine  this  in  the  days  to  come. 


Bill 
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To:  Bolen,  Brittany[bolen. brittany@epa.gov] 

Cc:  Gunasekara,  MandyfGunasekara. Mandy@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov]; 

Schwab,  Justin[Schwab. Justin@epa.gov] 

From:  Harlow,  David 

Sent:  Wed  10/11/2017  7:02:44  PM 

Subject:  Gliders:  drafts  of  (1)  interpretive  rule  and  (2)  notice  of  interpretation 

GlidersinterpretiveRule.docx 

GiidersNOl  -  Copy.docx 


Brittany, 


Attached  are  drafts  of  two  documents.  The  first  is  the  original  document 
(i.e..  the  one  vou  have  in  hard  copvT  f  1x^5“  DeiiberativeTrocess 


Ex.  5  -  Deliberative  Process 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Iffland,  JoNell[lffland  JoNell@epa.gov];  Gonzalez,  Gail[Gonzalez.Gail@epa.gov];  Olechiw, 

Michael[olechiw. michael@epa.gov];  Boion,  Kevin[Boion. Kevin@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Alson,  Jefffalson .jeff@epa.gov];  Snapp,  Lisa[snapp.lisa@epa.gov]; 
Barba,  DanielfBarba. Daniel@epa.gov];  Orlin,  David[Oriin. David@epa.gov];  Kataoka, 

Mark[Kataoka. Mark@epa.gov];  Buchsbaum,  Seth[buchsbaum.seth@epa.gov] 

From:  Moran,  Robin 

Sent:  Wed  10/18/2017  12:33:09  PM 

Subject:  Agenda  for  Bill's  9am  MTE  Weekly 


Link  and  pasted  below: 

October  11,201  7  MTE  Weekly  w/Bill  -  Agenda  (Web  view) 


October  1 1 , 201 7  MTE  Weekly  w/Bill  -  Agenda 

Wednesday.  October  ‘  '.  2017 
10:22  AM 

•□□□□□□□□  Next  steps  from  10/13  briefing  w /Political  leadership 
•DGGGGOug  Next  step:  EPA-NHTSA  meeting  w/politicals 
o  Agenda 
o  Briefing  material 


Not  Responsive 


EPA-1 9-01 26-A-00227 1 


ED  001620  00001449-00001 


EPA-HQ-201 8-002121  Production  Set  #2 


Not  Responsive 


[Do  we  want  to  add  updates  on 


Not  Responsive 


HD  NOx  &  GHGs  (gliders/trailers)? 


Not  Responsive 
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Not  Responsive 


Robin  Moran 
Senior  Policy  Advisor 

U.S.  EPA,  Office  of  Transportation  and  Air  Quality 
2000  Traverwood  Dr. 

Ann  Arbor,  MI  48105 
(734)214-4781  (phone) 
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(734)214-4821  (fax) 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Cook,  Leila[cook. Ieila@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Bunker, 

Byron[bunker.byron@epa.gov];  Simon,  Kari[Simon. Kari@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Wed  10/18/2017  3:02:52  AM 

Subject:  Re:  Agenda  for  OTAQ  weekly  with  Sarah 

I  think  it's  easier  to  handle  via  email 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Oct  17,  2017,  at  10:17  PM,  Hengst,  Benjamin  <Hengst.Benj3roin@epa.g0v>  wrote: 


Hi  all: 


Attached  (and  copied  below)  is  the  draft  agenda  for  out  OTAQ  weekly  tomorrow. 

Not  Responsive 


thanks, 

Ben 


Not  Responsive 
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Not  Responsive  j 

Status  update:  glider  work 

Not  Responsive 

See  separate  agenda 

<OTAQ  Weekly  with  Sarah,  10.18.17.docx> 
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To:  Mylan,  Christopher[Mylan. Christopher@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov];  Charmley, 

William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen, 
Angela[cullen. angela@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Parsons,  Christy 

Sent:  Mon  11/20/2017  9:38:56  PM 

Subject:  RE:  CHRIS/OTAQ:  EE  NEWS  - 1 1/20  -  Glider  kits 

HD  Recision  Roll  Out  11-3  tls.docx 


Thanks  very  much  for  flagging  these  questions  from  E&E  News  Chris. 


Bill  would  like  to  look  at  the  questions  and  will  work  to  get  responses  to  you  tomorrow. 


Christy 


From:  Mylan,  Christopher 

Sent:  Monday,  November  20,  2017  4:25  PM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Brunner,  Christine 
<brunner.christine@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov> 
Subject:  FW:  CHRIS/OTAQ:  EE  NEWS  -  1 1/20  -  Glider  kits 


Hello  Everyone, 


Any  suggestions  on  a  response  for  these  questions  from  E&E  News?  There  is  not  much  language 
in  the  desk  statement  or  Q/As  (attached)  that  speak  about  an  RIA  or  impact  analysis.  I  can  put 
something  general  together,  but  I  thought  it  would  be  best  to  reach  out  beforehand. 


Thanks, 


Christopher  Mylan 
Communications  Specialist 
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Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Phone:  (202)  564-7411 


OUTLET  EE  NEWS 

REPORTER  CAMILLE  VON  KAENEL 

DDL  11/20/17 


I’m  writing  about  glider  kits  and  I’m  wondering  if  you  can  help  me  out  with  the  story. 


Is  there  a  reason  why  EPA  staffs  analysis  on  the  public  health  impacts  and  the  economic 
impacts  of  the  repeal  of  the  emissions  requirement  for  glider  kits  was  not  included  in  the 
proposal? 

Is  there  a  reason  there  was  no  draft  regulatory  impact  analysis  submitted  with  the  FR 
notice  on  the  repeal? 

Is  EPA  staff  conducting  tests  on  glider  kits? 


Let  me  know  by  noon  if  possible! 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Haugen,  David 

Sent:  Mon  11/13/2017  2:34:46  PM 

Subject:  RE:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Bill, 

Thanks  for  including  me  on  this  note. 
David 


From:  Charmley,  William 

Sent:  Monday,  November  13,  2017  6:06  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>; 
Haugen,  David  <haugen.david@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 
Subject:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Dear  Chris, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Please  let  me  know  if  you  have  any  questions  on  this  topic. 


Bill 
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To:  Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

From:  Cullen,  Angela 

Sent:  Tue  8/22/2017  6:36:58  PM 

Subject:  RE:  HD  Check-in 


I  will  be  there. 


From:  Charmley,  William 

Sent:  Tuesday,  August  22,  2017  2:27  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Subject:  Fwd:  HD  Check-in 


Angela  and  Kathryn, 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


Sent  from  my  iPhone 
Begin  forwarded  message: 

From:  "Sargeant,  Kathryn"  <s argeant . kathrvn@epa . gov> 

Date:  August  22,  2017  at  2:22:56  PM  EDT 

To:  "Sutton,  Tia"  <sutton-tia@epa.gov>.  "Charmley,  William" 

<charmlev .william@epa.gov>.  "Moulis,  Charles"  <moulis.charles@epa.gov>.  "Cullen, 
Angela"  <cullen.angela@ epa.gov> 

Cc:  "Storhok,  Ines"  <storhok.ines@epa. gov> 

Subject:  RE:  HD  Check-in 


Ex.  5  -  Deliberative  Process 
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From:  Sutton,  Tia 

Sent:  Tuesday,  August  22,  2017  1:49  PM 

To:  Sargeant,  Kathryn  <sargeant Aatfafvn@epa.gov>;  Charmley,  William 

<charmlev.william@epa.gov>:  Moulis,  Charles  <moulis.cliarles@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Ex.  5  -  Deliberative  Process 


From:  Sutton,  Tia 

Sent:  Tuesday,  August  22,  2017  1:44  PM 

To:  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov>;  Charmley,  William 

<charmley.william@epa.gov>;  Moulis,  Charles  <moulis.chafles@epa.gov>;  Cullen,  Angela 
<cullen. angel.a@ep3.g0v> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  August  22,  2017  12:52  PM 

To:  Charmley,  William  <charmlev .william@epa. gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>:  Sutton,  Tia  <sutton . tia@epa . gov>:  Cullen,  Angela 
<cullen.angela@epa.gov> 

Cc:  Storhok,  Ines  <storhok.lries@ep3.gov> 

Subject:  RE:  HD  Check-in 


Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 

Sent:  Tuesday,  August  22,  2017  12:46  PM 

To:  Moulis,  Charles  <moulis.eh3rles@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Cullen, 
Angela  <cull.en.angela@ep3.g0v>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Dear  all  - 


I  won’t  be  able  to  participate  in  this  call  today.  I  am  hoping  that  Angela  and  Kathryn  can 
join. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Tuesday,  August  22,  2017  12:08  PM 

To:  Sutton,  Tia  <sutton. tla@epa.gov>:  Hengst,  Benjamin  <Bengst.Benia.m.in@epa.gov>: 
Orlin,  David  <Orlin.David@epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Cc:  Charmley,  William  <charmlev  .william@epa.gov>:  Cullen,  Angela 

<cullert.angela@epa.gov> 

Subject:  RE:  HD  Check-in 


Here  are  the  questions  I  have  so  far  (not  all  to  be  answered  today): 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


- Original  Appointment - 

From:  Sutton,  Tia 

Sent:  Monday,  August  21,  2017  1:15  PM 

To:  Sutton,  Tia;  Moulis,  Charles;  Hengst,  Benjamin;  Orlin,  David;  Kataoka,  Mark 
Cc:  Charmley,  William;  Cullen,  Angela 
Subject:  HD  Check-in 

When:  Tuesday,  August  22,  2017  3:00  PM-3:30  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  Call-in:  (866) 


Ex.  6  -  Personal  Privacy 


Ex.  5  -  Deliberative  Process 


Ex.  6  -  Personal  Privacy 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Dravis, 

Samantha[dravis.samantha@e  pa.gov] 

Cc:  Bolen,  Brittany[bolen. brittany@epa.gov];  Baptist,  Erik[baptist.erik@epa.gov];  Schwab, 

Justin[schwab.justin@epa.gov];  Dunham,  Sarah[Dunham.Sarah@epa.gov];  Kataoka, 
Mark[Kataoka. Mark@epa.gov];  DeMocker, .JimlDeMocker.Jim 

Carissa[Cyran.Carissa@epa.gov];[  j  Charmley, 

Wiliiam[charmiey. wiliiam@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Mon  8/14/2017  3:40:52  PM 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


From:  Gunasekara,  Mandy 

Sent:  Monday,  August  14,  2017  11:38  AM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Dravis,  Samantha 
<dravis .  samantha@  epa.  gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>;  Baptist,  Erik  <baptist.erik@epa.gov>;  Schwab, 
Justin  <schwab.justin@epa.gov>;  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov>;  DeMocker,  Jim  <DeMocker.Jim@epa.gov>;  Cyran,  Carissa 
<Cyran.Carissa@epa.gov>;pExV6  -  "personai  Privacy  | 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


From:  Hengst,  Benjamin 

Sent:  Monday,  August  14,  2017  11:36  AM 

To:  Dravis,  Samantha  <dravis.samantha@epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.  Mandv  @,epa.  gov> 

Cc:  Bolen,  Brittany  <bolen.brittanv@epa.gov>;  Baptist,  Erik  <baptist. erlk@epa.gov>:  Schwab, 

Justin  <schwab .justin@epa.gov>:  Dunham,  Sarah  <Dunfaairt. Sarah@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@epa. gov>:  DeMocker,  Jim  <DeMocker  Jim@epa.gov>:  Cyran,  Carissa 

<Cvran.Carissa@epa.gQV>:j  Ex.  6  -  Personal  Privacy  | 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


Ben 
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From:  Dravis,  Samantha 

Sent:  Monday,  August  14,  2017  1 1:05  AM 

To:  Gunasekara,  Mandy  <Gunasekara. Mandv @,epa. gov> 

Cc:  Bolen,  Brittany  <bol en. .bri ttanv  @ epa. gov>;  Baptist,  Erik  <baptist.erik@epa.gov>:  Hengst, 
Benjamin  <Hengst.Beniamin@,epa.gov>:  Schwab,  Justin  <sehwab .justin@epa.gov>:  Dunham, 
Sarah  <Dunham.  Sarah@epa.  gov>:  Kataoka,  Mark  <Kataoka. Mark@epa .  gov>:  DeMocker,  Jim 
<DeMocker.Jim@.epa.gov>:  Cyran,  Carissa  <Cvran.Carissa@epa.gov> 

Subject:  Re:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 

Sent  from  my  iPhone 

On  Aug  14,  2017,  at  10:58  AM,  Gunasekara,  Mandy  <Gunasekara.Mandv@epa.gov>  wrote: 

Ex.  5  -  Attorney  Client 

_ j 

Sent  from  my  iPhone 


On  Aug  14,  2017,  at  10:48  AM,  Bolen,  Brittany  <bolen.bri ttany@epa.gov>  wrote: 


Ex.  5  -  Attorney  Client 


thanks. 


From:  Gunasekara,  Mandy 

Sent:  Monday,  August  14,  2017  9:04  AM 

To:  Baptist,  Erik  <baptist.erik@epa.gov>:  Hengst,  Benjamin 

<Hengst.Beniamin@epa.gov> 

Cc:  Bolen,  Brittany  <bol en  .bri ttanv @ epa . gov>:  Schwab,  Justin 

<schwab .justin@epa.gov>:  Dunham,  Sarah  <Dunham .S3rah@epa.g0v>:  Kataoka, 
Mark  <Kataoka.Mark@,epa.  gov> 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


From:  Baptist,  Erik 

Sent:  Monday,  August  14,  2017  8:58  AM 


EPA-1 9-01 26-A-002288 


ED  001620  00002833-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.Mandy@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>:  Schwab,  Justin 

<schwab.iustin@epa.gov>;  Dunham,  Sarah  <Dunham .Sarah@epa.gov>;  Kataoka, 
Mark  <Kataoka.  M ark@epa.  gov> 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Mandy  and  Ben, 


Ex.  5  -  Attorney  Client 


Thanks, 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@-epa.gov 


From:  Hengst,  Benjamin 

Sent:  Friday,  August  11,  2017  1:56  PM 

To:  Baptist,  Erik  <baptist.erik@,epa.gov>;  Gunasekara,  Mandy 

<Gunasekara.  Mandy@epa.gov> 

Cc:  Bolen,  Brittany  <bol.en .brittany@epa.gov>;  Schwab,  Justin 

<schwab .iustin@epa.gov>;  Dunham,  Sarah  <Dunham .Sarah@epa.gov>;  Kataoka, 
Mark  <Kataoka.M ark@epa. gov> 
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Subject:  Revised  letter  to  trailer  petitioners 


Erik  and  Mandy: 


Ex.  5  -  Attorney  Client 


Thanks, 

Ben 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Sargeant, 

Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Burch,  Julia[Burch.Julia@epa.gov];  Machieie,  Paulfmachiele. paul@epa.gov];  Anderson, 

Robert[Anderson. Robe  rt@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Wed  1/17/2018  9:40:08  PM 

Subject:  RE:  SAB  &  Reg  agenda:  science/peer  review  templates 


Looks  good  to  me. 


From:  Sutton,  Tia 

Sent:  Wednesday,  January  17,  20 18  3:58  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Cc:  Burch,  Julia  <Burch.Julia@epa.gov>;  Machieie,  Paul  <machiele.paul@epa.gov>;  Anderson, 
Robert  <Anderson.Robert@epa.gov> 

Subject:  FW:  SAB  &  Reg  agenda:  science/peer  review  templates 


Ben,  Bill  and  Kathryn, 

Attached  for  your  review  is  our  Fuels  Reg  Streamlining  draft  for  SAB  (we  left  a  couple  comment 
bubble  notes  in  here  to  explain  our  thinking  on  some  of  the  language  here). 


Please  let  us  know  if  you  have  comments  or  questions.  Thanks! 


-Tia 


From:  Machieie,  Paul 

Sent:  Wednesday,  January  17,  2018  9:54  AM 

To:  Anderson,  Robert  <Anderson .Robert@epa.gov>:  Sutton,  Tia  <sutton.tia@epa.gov> 

Subject:  FW:  ACTION  for  Paul:  SAB  &  Reg  agenda:  science/peer  review  templates 

Importance:  High 


From:  Sargeant,  Kathryn 
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Sent:  Tuesday,  January  16,  2018  3:37  PM 
To:  Machiele,  Paul  <macfaiele.paul@epa.gov> 

Subject:  ACTION  for  Paul:  SAB  &  Reg  agenda:  science/peer  review  templates 

Importance:  High 


Ex.  5  -  Deliberative  Process 


These  are  due  to  OAR  on  Friday,  so  do  you  think  you  could  send  something  around  to  Bill,  me, 
Ben,  and  Julia  sometime  on  Thursday?  Thanks  so  much!  Let  me  know  if  you  have  any 
questions. 


From:  Sargeant,  Kathryn 

Sent:  Wednesday,  January  10,  2018  3:34  PM 

To:  Charmley,  William  <cfaarrn.ley .william@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beni  amin@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Burch,  Julia  <Burch.Julia@.epa.gov> 

Subject:  ACTION:  SAB  &  Reg  agenda:  science/peer  review  templates  due  1/19 

Importance:  High 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Hockstad,  Leif 

Sent:  Wednesday,  January  10,  2018  2:12  PM 

To:  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov>:  Moltzen,  Michael 

<MoItzenMicfaael@cpa.gov>:  Jenkins,  Scott  <Jenkins.Scott@epa.gov>:  Bimbaum,  Rona 
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<Bimbaum.RoDa@epa.gov>;  Kolb,  Laura  <Kolb.Laura@epa.gov> 

Cc:  Shoaff,  John  <Shoaff.John(5  ),epa.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


From:  Shoaff,  John 

Sent:  Wednesday,  January  10,  2018  12:21  PM 

To:  Tsirigotis,  Peter  <T siri gotis .Peter@epa.gov>:  Koerber,  Mike  <Koerber.Mike@epa.gov>: 
Grundler,  Christopher  <grundler.ehristopher@,epa.gov>:  Cook,  Leila  <cook.leila@,epa.gov>: 
Hengst,  Benjamin  <Hengst.Beniamin@epa.gov> 

Cc:  Hockstad,  Leif  <H oekstad.Lei f@epa. gov>;  Mazza,  Carl  <M.azza.Carl@epa.gov>;  Dunham, 
Sarah  < Dunham..  Sarah@epa.gov>;  Krieger,  Jackie  <Krieger.Jackie@,ep3.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


All, 


Happy  new  year!  Somewhat  like  clockwork,  here  again  is  the  semiannual  request  for 
descriptions  of  requisite  planned  actions  (7  for  OAR)  from  SABSO  on  the  Fall  2017  reg 
agenda.  The  second  attachment  is  the  template  we  need  to  complete,  where  appropriate,  for 
each  action,  see  those  highlighted  in  table  below.  Believe  they  fall  largely  to  OAQPS  &  OTAQ. 
Please  do  your  best  to  get  these  back  to  Leif  Hockstad  by  COB  Friday,  Jan.  19  so  that  we 
have  a  little  lead  time  for  10  review  and  refinement  if  needed.  Let  us  know  if  you’ve  any 
questions  or  would  like  to  discuss. 


Relatedly,  and  for  awareness,  SABSO  sent  EPA  descriptions  of  planned  actions  to  a  subset  of 
current  SAB  members  to  initiate  the  review  of  the  Spring  2017  regulatory  agenda,  see  last 
attachment  for  a  refresh  on  what  we  shared  in  this  regard.  On  the  table  of  actions,  SABSO  noted 
that  three  actions  have  associated  FR  publications  since  the  compilations  were  submitted  in 
September.  They  have  asked  SAB  members  to  begin  their  review  and  identify  any  questions 
they  may  have  about  the  planned  Spring  actions  in  early  January  and  to  provide  availability  for  a 
fact  finding  call  if  needed,  likely  for  later  in  Jan.  or  early  Feb.  When  we  get  more  information 
on  a  possible  fact  finding  teleconference(s),  we’ll  let  you  know.  Recall,  that  the  fact  finding 
teleconference  is  NOT  a  public  call. 


There  may  be  some  overlap  in  the  work  flow  between  Fall  templates  and  the  possible  fact- 
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finding  call  on  planned  Spring  actions;  we’ll  keep  you  posted.  Thanks!  Best, 


John 


John  Shoaff  |  Leader,  Policy  Support  Group 
Office  of  Air  Policy  &  Program  Support  (OAPPS) 

Office  of  Air  &  Radiation  |  U.S.  EPA  |  WJC  North  5442-B 

1200  Pennsylvania  Ave.  NW  |  MC  6103A  |  Washington,  D.C.  |  20460  |  USA 

Shot1  ■  |  1-202-564-0531  Direct  |  1-202-257-1755  Mobile 


From:  Carpenter,  Thomas 

Sent:  Wednesday,  January  3,  2018  5:23  PM 

To:  Muellerleile,  Caryn  <Muellerlei1e.Caryrt@epa.gov>;  Mazza,  Carl  <M.azza.Carl@epa.gov>; 
Hockstad,  Leif  <Hockstad.Letf@epa.gov>:  Shoaff,  John  <Shoaff.John@epa.gov>;  Chun, 
Melissa  <Cbun.Melissa@epa.gov> 

Cc:  Owens,  Nicole  <Owetts.Nlcole@epa.gov>;  Green,  Noelle  <Green.Noelle@epa.gov>; 
Sheppard,  Tracy  <Sfaeppard.Tracy@ep3.gov>;  Johnston,  Khanna  <Johnston.K.hanna@epa.gov>; 
Zarba,  Christopher  <Zarba. Chri stopher@ epa .  gov> 

Subject:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


Greetings, 


The  Office  of  Policy  identified  9  actions  to  be  considered  by  the  SAB  in  their  evaluation  of  the 
supporting  science  for  planned  actions  based  on  the  protocols  developed  by  EPA.  The  9  actions 
that  need  a  completed  template  and  responsible  program  office  are  listed  in  the  table  below. 
Please  note  that  2  actions  are  in  the  long-term  action  stage  of  rulemaking.  The  regulatory  agenda 
no  longer  has  a  “pending”  agenda  status  of  rulemaking  for  planned  actions.  Actions  previously 
listed  as  pending  were  classified  as  “inactive”  or  moved  to  another  status  category. 
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On  March  31,  2015  the  Office  of  Policy  distributed  the  Process  and  Best  Practices  for  EPA 
Engagement  with  the  Science  Advisory  Board  in  SAB  Screening  of  the  Scientific  Basis  for 
Major  Agency  Planned  Actions  to  program  offices  as  an  instructional  guide.  It  provides  the  best 
practices  for  developing  and  sharing  information  with  the  SAB  for  the  this  process.  I  have 
attached  a  PDF  of  that  document  for  your  convenience.  Also  attached  is  a  word  version  of  the 
annotated  template  for  you  to  complete.  None  of  the  actions  qualify  as  a  recurring  actions. 


Please  provide  your  Office’s  completed  templates  to  me  by  January  24,  2018.  The  SAB  Staff 
Office  will  convene  the  Work  Group  after  materials  are  provided. 


Please  call  if  you  have  any  questions. 


Best, 

Tom 


Thomas  Carpenter 

Designated  Federal  Officer  /  Sr.  Biologist 
US  EPA  Science  Advisory  Board,  MC  MOOR 
1200  Pennsylvania  Avenue,  NW 
Washington  DC  20460 
ph  202  564  4885  Fax  202  565  2098 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  1/19/2018  6:33:32  PM 

Subject:  Re:  Draft  Glider  Briefing 

Yes  pis.  Good  background  info 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  19,  2018,  at  1:32  PM,  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>  wrote: 


Chris — you  want  to  send  this  even  if  Monday’s  meeting  is  coming  off  the  books? 

On  Jan  19,  2018,  at  1:31  PM,  Grundler,  Christopher  < grundler, chri stopher @ epa. gov> 
wrote: 


This  is  good  to  go  to  Bill  et  al.  Thanks 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  19,  2018,  at  1 1:41  AM,  Sutton,  Tia  <sutton.tia@epa.gov>  wrote: 


Got  it,  will  do! 


From:  Grundler,  Christopher 
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Sent:  Friday,  January  19,  2018  11:41  AM 
To:  Sutton,  Tia  <sutton.tia@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamln@epa.gov>:  Charmley,  William 

<charmlev.william@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Re:  Draft  Glider  Briefing 


On  my  list  for  today.  Pis  wait 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.  gov/otaq 

On  Jan  19,  2018,  at  1 1:12  AM,  Sutton,  Tia  <sutton.tia@, cpa.gov>  wrote: 

Chris  - 1  assume  you  saw  this  and  are  already  planning  to  review/have 
reviewed. .  .but  just  checking  in  to  make  sure  (mainly  so  I  don’t  forget  to 
send  down  to  OAR!  ©). 


From:  Moulis,  Charles 

Sent:  Thursday,  January  18,  2018  3:37  PM 

To:  OTAQ  Materials  <OTAQMaterials@epa.gov>:  Charmley,  William 

<charmley.william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathrvn@epa.gov>:  Parsons,  Christy  <Parsons.Christy@epa.gov>: 

Nelson,  Brian  <nelson.brian@epa. gov>:  Orlin,  David 

<0rlin.David@ epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@epa. gov> 

Subject:  Draft  Glider  Briefing 
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Chris, 


Here  is  the  draft  glider  briefing  for  Bill  Wehrum  on  Monday.  Please  let  Bill 
Charmley  know  if  you  have  any  comments. 


Chuck 

<DRAFT  Glider  Reconsideration  Update  for  Bill  Wehrum.pptx> 
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To:  Charmley,  Wiliiam[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

From:  Corey,  Richard@ARB 

Sent:  Sun  9/17/2017  6:17:09  PM 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination 
Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Bill/Chris, 


Ex.  5  -  Deliberative  Process 


Richard 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Friday,  September  15,  2017  8:26  AM 
To:  Corey,  Richard@ARB 
Cc:  Grundler,  Christopher 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination 
Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Richard, 


Thanks  for  the  response,  and  safe  travels. 


I  know  that  on  most  of  these  topics  you  and  Chris  have  been  in  regular  communication. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


I  will  be  sending  later  today  information  to  you  and  Cynthia  Marvin  on  this,  and  hopefully  Cynthia 
can  participate  on  Monday.  I  will  also  try  to  give  her  a  call  today. 


Best  regards, 
Bill 


From:  Corey,  Richard@ARB  [mailto:richard.corev@arb.ca.gov1 

Sent:  Friday,  September  15,  2017  11:12AM 
To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership 
Coordination  Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Thanks  Bill.  I  will  miss  you  all  as  I  am  traveling  but  plan  to  catch  up  soon. 


Richard 


From:  Charmley,  William  f mailto:charmlev.william@epa.qov1 

Sent:  Thursday,  September  14,  2017  9:32  AM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Haugen,  David;  Simon,  Karl;  Hebert, 
Annette@ARB;  Kitowski,  Jack@ARB;  Carter,  Michael@ARB;  Corey,  Richard@ARB;  Bevan, 
Analisa@ARB;  Fuentes,  Mark@ARB;  Bunker,  Byron;  Cliff,  Steve@ARB;  Fuentes,  Mark@ARB; 

McCarthy,  Mike@ARB;  Marvin,  Cynthia@ARB 

Subject:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination  Call  - 
scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


EPA-1 9-01 26-A-002302 


ED  001620  00002836-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Dear  all  - 


The  September  ARB-OTAQ  monthly  coordination  call  is  scheduled  for  this  upcoming  Monday 
from  12-1  west  coast/3-4  eastern. 


This  email  is  a  request  for  Agenda  Items 


Below  is  an  initial  draft  of  potential  Agenda  items.  If  I  could  receive  feedback  on  this  by  the  end 
of  the  day  on  Friday  in  California,  I’ll  send  around  a  final  version  over  the  weekend. 


I  have  added  Steve  Cliff  to  this  email,  and  I  forwarded  to  Steve  the  appointment  scheduler 
(congratulations  Steve  on  your  new  position). 


I  have  also  included  Cynthia  because  there  is  an  update  on  the  marine  ECA  that  I  want  to 
provide  to  Cynthia  and  Richard. 


Best  regards, 
Bill 
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DRAFT  Agenda  Items 


Ex.  5  -  Deliberative  Process 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  j  Ex.  6  -  Personal  Privacy 
When:  Monday,  September  18,  2017  3:00  PM-4:00  PM  (UTC-05:66y Eastern" Time' (US  & 
Canada). 

Where:  C174/Rm  6520 
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To:  Charmley,  William[charmley.william@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Mitchell,  George 

Sent:  Tue  10/17/2017  10:27:00  AM 

Subject:  RE:  the  glider  vehicle 


Hi  Bill, 


Ex.  5  -  Deliberative  Process 


Regards, 


George  Mitchell 


US  Environmental  Protection  Agency 

Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Phone:  734.214.4491 


From:  Charmley,  William 

Sent:  Tuesday,  October  17,  2017  6:02  AM 

To:  Cullen,  Angela  <cullen.angela@epa.gov>;  Mitchell,  George  <Mitchell.George@epa.gov> 
Subject:  the  glider  vehicle 


Dear  Angela  and  George, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


I’m  on  leave  most  of  today,  but  in  the  office  on  Wednesday  and  Thursday. 


Thanks 

Bill 
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To:  Charmley,  William[charmley.william@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Nelson,  Brianfnelson. brian@epa.gov] 

From:  Sanchez,  James 

Sent:  Mon  12/4/2017  12:46:30  PM 

Subject:  RE:  For  review:  Draft  HD  NOx  briefing  for  Bill  W  and  Mandy  G 

DRAFT  HD  NOx  briefing  for  EPA  leadership  Dec  2017  Current  Version.pptx 


Bill, 

Attached  is  the  presentation. 

Thanks 

James 


From:  Charmley,  William 

Sent:  Monday,  December  04,  2017  7:22  AM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov> 

Cc:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Sanchez,  James 
<sanchez.james@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 
Subject:  Re:  For  review:  Draft  HD  NOx  briefing  for  Bill  W  and  Mandy  G 


Cay  and  James 


Can  you  email  me  a  copy  of  the  document. 


I  will  ask  someone  in  DC  to  print  for  me  when  I  get  to  the  EPA  offices 

Thanks 

Bill 
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Sent  from  my  iPhone 

On  Nov  30,  2017,  at  4:49  PM,  Yanca,  Catherine  <vanca.catherine@epa.gov>  wrote: 

Yanca,  Catherine  has  shared  a  OneDrive  for  Business  file  with  you.  To  view  it,  click  the  link  below. 
<image00001  png>DRAFT  HD  NOx  briefing  for  ERA  leadership  Dec  2017  Current  Version. pptx 


Hi  Bill  and  Kathryn, 


Ex.  5  -  Deliberative  Process 


I  believe  Bill  told  Chris  we  would  have  something  to  him  on  Friday  or  Monday. 


Ex.  6  -  Personal  Privacy 


Thanks! 

-Cay 
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To:  Charmley,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Sutton,  Tia[sutton.tia@epa.gov] 

Cc:  cookieila@ymail.com[cookleila@ymail.com] 

From:  Hengst,  Benjamin 

Sent:  Mon  8/14/2017  3:35:27  PM 

Subject:  FW:  Revised  letter  to  trailer  petitioners 

HD  Trailer  petition  response  intent  to  revisit  mmq  edits. docx 


From:  Gunasekara,  Mandy 

Sent:  Monday,  August  14,  2017  9:04  AM 

To:  Baptist,  Erik  <baptist.erik@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>;  Schwab,  Justin  <schwab  justin@epa.gov>; 
Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 
Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


From:  Baptist,  Erik 

Sent:  Monday,  August  14,  2017  8:58  AM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Gunasekara,  Mandy 
<Gunasekara.Mandy@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>;  Schwab,  Justin  <schwab  justin@epa.gov>; 
Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 
Subject:  RE:  Revised  letter  to  trailer  petitioners 


Mandy  and  Ben, 


Ex.  5  -  Attorney  Client 


Thanks, 


EPA-1 9-01 26-A-00231 0 


ED  001620  00002840-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Hengst,  Benjamin 

Sent:  Friday,  August  11,  2017  1:56  PM 

To:  Baptist,  Erik  <baptist.  erik@epa.gov>;  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 
Cc:  Bolen,  Brittany  <bolen.bri ttany@epa.gov>;  Schwab,  Justin  <schwab .justin@epa.gov>: 
Dunham,  Sarah  <Dunham ,Sarah@epa. gov>;  Kataoka,  Mark  <Kataoka.M ark@epa.gov> 

Subject:  Revised  letter  to  trailer  petitioners 


Erik  and  Mandy: 


Not  Responsive;  Ex.  5  -  Attorney  Client;  Deliberative  Process 

i  Ex.  5  -  Attorney  Client  I 


Thanks, 

Ben 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Orlin,  David[Orlin. David@epa.gov] 

Cc:  Cook,  Leiia[cook. ieila@epa.gov];  Burch,  Julia[Burch. Julia@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Wed  1/17/2018  9:19:59  PM 

Subject:  For  Review:  Glider:SAB  &  Reg  agenda:  science/peer  review  template 

ERA  action  description  for  SAB  Glider  Repeal. docx 


Attached  please  find  the  write-up  for  gliders  as  we  discussed  on  the  phone. 


Ben,  Bill,  and  Julia— you  should  have  received  the 
(It  looked  ok  to  me.) 


Not  Responsive  ^i-omTia  directly. 


I  expect  something  to  share  from  Robin  later  tomorrow.  Bill  has  advised  (and  Robin  agrees)  that 

_ _ jSo  stay  tuned 

for  that. 


Let  me  know  any  comments  on  the  attached  glider  piece. 
As  you  know,  all  of  them  are  due  to  OAPPS  on  Friday. 


From:  Hengst,  Benjamin 

Sent:  Friday,  January  12,  2018  11:49  AM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov> 

Cc:  Cook,  Leila  <cook.leila@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov> 
Subject:  RE:  ACTION:  SAB  &  Reg  agenda:  science/peer  review  templates  due  1/19 


I  will  to  set  up  a  call  to  discuss  this,  and  will  include  Orlin 


From:  Sargeant,  Kathryn 

Sent:  Wednesday,  January  10,  2018  3:34  PM 

To:  Charmley,  William  <charmlev .william@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>:  Cook,  Leila  <cook.leila@epa.gov>: 
Burch,  Julia  <Burch.Julia@epa.gov> 

Subject:  ACTION:  SAB  &  Reg  agenda:  science/peer  review  templates  due  1/19 
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Importance:  High 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


I’m  interested  in  your  thoughts  on  substance,  next  steps,  and/or  process  (doesn’t  necessarily  have 
to  be  through  email). 


From:  Hockstad,  Leif 

Sent:  Wednesday,  January  10,  2018  2:12  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa. gov>;  Moltzen,  Michael 

<Moltzen , Michael @,epa. gov>:  Jenkins,  Scott  <Jenkins.Scott@epa. gov>:  Bimbaum,  Rona 
<Bimbaum.Rona@epa.gov>:  Kolb,  Laura  <Kolb . Laura@epa. gov> 

Cc:  Shoaff,  John  <Shoaff.John@epa.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


From:  Shoaff,  John 

Sent:  Wednesday,  January  10,  2018  12:21  PM 

To:  Tsirigotis,  Peter  <Tsirig0tis.Peter@ep3.gov>:  Koerber,  Mike  <Koerber.Mike@epa.gov>; 
Grundler,  Christopher  <grundler . c-hri stopher@.epa. gov>:  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Hengst.Beniamin@epa. gov> 

Cc:  Hockstad,  Leif  <Hockstad.Leif@epa. gov>:  Mazza,  Carl  <Mazza.Carl@epa.gov>:  Dunham, 
Sarah  <Dunham ,  Sarah@epa.  gov>;  Krieger,  Jackie  <Krieger  Jackie@epa.gov> 

Subject:  FW:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


All, 


Happy  new  year!  Somewhat  like  clockwork,  here  again  is  the  semiannual  request  for 
descriptions  of  requisite  planned  actions  (7  for  OAR)  from  SABSO  on  the  Fall  2017  reg 
agenda.  The  second  attachment  is  the  template  we  need  to  complete,  where  appropriate,  for 
each  action,  see  those  highlighted  in  table  below.  Believe  they  fall  largely  to  OAQPS  &  OTAQ. 

Please  do  vour  best  to  get  these  back  to  Leif  Hockstad  by  COB  Friday,  Jan.  19  so  that  we 
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have  a  little  lead  time  for  10  review  and  refinement  if  needed.  Let  us  know  if  you’ve  any 
questions  or  would  like  to  discuss. 


Relatedly,  and  for  awareness,  SABSO  sent  EPA  descriptions  of  planned  actions  to  a  subset  of 
current  SAB  members  to  initiate  the  review  of  the  Spring  2017  regulatory  agenda,  see  last 
attachment  for  a  refresh  on  what  we  shared  in  this  regard.  On  the  table  of  actions,  SABSO  noted 
that  three  actions  have  associated  FR  publications  since  the  compilations  were  submitted  in 
September.  They  have  asked  SAB  members  to  begin  their  review  and  identify  any  questions 
they  may  have  about  the  planned  Spring  actions  in  early  January  and  to  provide  availability  for  a 
fact  finding  call  if  needed,  likely  for  later  in  Jan.  or  early  Feb.  When  we  get  more  information 
on  a  possible  fact  finding  teleconference(s),  we’ll  let  you  know.  Recall,  that  the  fact  finding 
teleconference  is  NOT  a  public  call. 


There  may  be  some  overlap  in  the  work  flow  between  Fall  templates  and  the  possible  fact¬ 
finding  call  on  planned  Spring  actions;  we’ll  keep  you  posted.  Thanks!  Best, 


John 


John  Shoaff  |  Leader,  Policy  Support  Group 
Office  of  Air  Policy  &  Program  Support  (OAPPS) 

Office  of  Air  &  Radiation  |  U.S.  EPA  |  WJC  North  5442-B 

1200  Pennsylvania  Ave.  NW  |  MC  6103A  |  Washington,  D.C.  |  20460  |  USA 

Sho|  |  1-202-564-0531  Direct  |  1-202-257-1755  Mobile 


From:  Carpenter,  Thomas 

Sent:  Wednesday,  January  3,  2018  5:23  PM 

To:  Muellerleile,  Caryn  <Muel  1  erl ei  1  e . C aryn @ epa. go v>;  Mazza,  Carl  <Mazza.Carl@epa.gov>; 
Hockstad,  Leif  <Hock:stad.Leif@, epa.gov>;  Shoaff,  John  <Sh0aff.J0hn@ep3.g0v>;  Chun, 
Melissa  <Chun  .Melissa@epa.gov> 

Cc:  Owens,  Nicole  <Owens.Nicole@epa.gov>:  Green,  Noelle  <Green.Noelle@epa.gov>: 
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Sheppard,  Tracy  <Sheppard. Tracy @epa. gov>;  Johnston,  Khanna  <Johnston.Khanna@epa.gov>; 
Zarba,  Christopher  <Zarba.Christopher@ epa.gov> 

Subject:  Fall  2017  Reg  Agenda  SAB  Review  -  completed  templates  due  1/24 


Greetings, 


The  Office  of  Policy  identified  9  actions  to  be  considered  by  the  SAB  in  their  evaluation  of  the 
supporting  science  for  planned  actions  based  on  the  protocols  developed  by  EPA.  The  9  actions 
that  need  a  completed  template  and  responsible  program  office  are  listed  in  the  table  below. 
Please  note  that  2  actions  are  in  the  long-term  action  stage  of  rulemaking.  The  regulatory  agenda 
no  longer  has  a  “pending”  agenda  status  of  rulemaking  for  planned  actions.  Actions  previously 
listed  as  pending  were  classified  as  “inactive”  or  moved  to  another  status  category. 


On  March  31,  2015  the  Office  of  Policy  distributed  the  Process  and  Best  Practices  for  EPA 
Engagement  with  the  Science  Advisory  Board  in  SAB  Screening  of  the  Scientific  Basis  for 
Major  Agency  Planned  Actions  to  program  offices  as  an  instructional  guide.  It  provides  the  best 
practices  for  developing  and  sharing  information  with  the  SAB  for  the  this  process.  I  have 
attached  a  PDF  of  that  document  for  your  convenience.  Also  attached  is  a  word  version  of  the 
annotated  template  for  you  to  complete.  None  of  the  actions  qualify  as  a  recurring  actions. 


Please  provide  your  Office’s  completed  templates  to  me  by  January  24,  2018.  The  SAB  Staff 
Office  will  convene  the  Work  Group  after  materials  are  provided. 


Please  call  if  you  have  any  questions. 


Best, 

Tom 
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Thomas  Carpenter 

Designated  Federal  Officer  /  Sr.  Biologist 
US  EPA  Science  Advisory  Board,  MC  MOOR 
1 200  Pennsylvania  Avenue,  NW 
Washington  DC  20460 
ph  202  564  4885  Fax  202  565  2098 


Ex.  5  -  Deliberative  Process 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  1/19/2018  6:32:20  PM 

Subject:  Re:  Draft  Glider  Briefing 

Chris — you  want  to  send  this  even  if  Monday’s  meeting  is  coming  off  the  books? 

On  Jan  19,  2018,  at  1:31  PM,  Grundler,  Christopher  < grundler. christopher@epa. gov>  wrote: 


This  is  good  to  go  to  Bill  et  al.  Thanks 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  19,  2018,  at  11:41  AM,  Sutton,  Tia  <sutton.tia@epa.gov>  wrote: 


Got  it,  will  do! 


From:  Grundler,  Christopher 

Sent:  Friday,  January  19,  2018  11:41  AM 

To:  Sutton,  Tia  <sutton .tia@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>:  Charmley,  William 

<chaimlev .william@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Re:  Draft  Glider  Briefing 


On  my  list  for  today.  Pis  wait 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
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U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 

www.epa.  gov/otaq 

On  Jan  19,  2018,  at  11:12  AM,  Sutton,  Tia  <sutton.tia@epa. gov>  wrote: 

Chris  - 1  assume  you  saw  this  and  are  already  planning  to  review/have 
reviewed... but  just  checking  in  to  make  sure  (mainly  so  I  don’t  forget  to  send 
down  to  OAR!  ©). 


From:  Moulis,  Charles 

Sent:  Thursday,  January  18,  2018  3:37  PM 

To:  OTAQ  Materials  <OTAQMaterials@,epa. gov>:  Charmley,  William 

<charmlev.william@epa.gov>:  Sargeant,  Kathryn  <sargeant.kath.ryn@epa.gov>: 

Parsons,  Christy  <Parsons. Christv@epa.gov>:  Nelson,  Brian 

<nelson.brian@epa.gov>:  Orlin,  David  <Orlm.David@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@epa.gov> 

Subject:  Draft  Glider  Briefing 


Chris, 


Here  is  the  draft  glider  briefing  for  Bill  Wehrum  on  Monday.  Please  let  Bill 
Charmley  know  if  you  have  any  comments. 


Chuck 

<DRAFT  Glider  Reconsideration  Update  for  Bill  Wehrum. pptx> 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Cullen,  Angela[cullen.angela@epa.govj;  Hengst,  Benjamin[Hengst. Benjamin@epa.gov]; 

Haugen,  David[haugen.david@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  11/13/2017  2:15:39  PM 

Subject:  RE:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Thanks  Bill. 


From:  Charmley,  William 

Sent:  Monday,  November  13,  2017  6:06  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>; 
Haugen,  David  <haugen.david@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 
Subject:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Dear  Chris, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Please  let  me  know  if  you  have  any  questions  on  this  topic. 


Bill 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Cullen,  Angela[cullen. angela@epa.gov] 

Cc:  Storhok,  I nes[storhok. ines@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Tue  8/22/2017  6:22:56  PM 

Subject:  RE:  HD  Check-in 


Thanks,  Tia.  I  think  I’ll  wait  for  the  next  meeting — but  I’d  appreciate  a  summary 
today/tomorrow  of  whatever  you  leam/decide  at  today’s  discussion.  Thanks! 


From:  Sutton,  Tia 

Sent:  Tuesday,  August  22,  2017  1:49  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Sorry-  hit  send  too  fast!  Also  meant  to  say  that  I  definitely  think  we’ll  want  to  get  more  in-depth 
into  the  items  that  Bill  raised  (in  addition  to  the  OMB  piece),  and  maybe  should  do  a  longer  1 
hour  call  next  week  or  the  following  week  to  really  get  into  those  items.  An  action  item  for 
today’s  call  will  be  to  develop  a  list  of  items  that  we  should  cover  in  a  follow-up  discussion. 


And  I  assume  we’ll  want  to  do  a  check-in  with  Chris  in  the  next  couple  weeks  as  well  after 
having  such  a  discussion. 


From:  Sutton,  Tia 

Sent:  Tuesday,  August  22,  2017  1:44  PM 

To:  Sargeant,  Kathryn  <sargeant.kathrvn@epa. gov>;  Charmley,  William 

<charmlev .william@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>:  Cullen,  Angela 
<cull.en  .angel  a@epa.gov> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  August  22,  2017  12:52  PM 

To:  Charmley,  William  <charmley  .william@epa.gov>:  Moulis,  Charles 

<moulis.charles@epa.gov>:  Sutton,  Tia  <sutton.tia@epa.gov>:  Cullen,  Angela 
<cul1.en  .angel  a@epa.gov> 

Cc:  Storhok,  Ines  <storfaok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


I  will  be  able  to  join  only  until  about  3:15. 

Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 

Sent:  Tuesday,  August  22,  2017  12:46  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>:  Sutton,  Tia  <sutton.tia@epa.gov>:  Cullen, 
Angela  <cullen.angela@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  HD  Check-in 


Dear  all  - 


EPA-1 9-01 26-A-002324 


ED  001620  00002847-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


I  won’t  be  able  to  participate  in  this  call  today.  I  am  hoping  that  Angela  and  Kathryn  can  join. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Tuesday,  August  22,  2017  12:08  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>:  Orlin, 
David  <Grlro.David@epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Cc:  Charmley,  William  <charmlev.william@epa.gov>:  Cullen,  Angela 
<cull  en.angela@epa.gov> 

Subject:  RE:  HD  Check-in 


Here  are  the  questions  I  have  so  far  (not  all  to  be  answered  today): 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


- Original  Appointment - 

From:  Sutton,  Tia 

Sent:  Monday,  August  21,  2017  1:15  PM 

To:  Sutton,  Tia;  Moulis,  Charles;  Hengst,  Benjamin;  Orlin,  David;  Kataoka,  Mark 
Cc:  Charmley,  William;  Cullen,  Angela 
Subject:  HD  Check-in 

When:  Tuesday,  August  22,  2017  3:00  PM-3:30  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). _ 

Where: 


Ex.  6  -  Personal  Privacy 


Getting  all  of  us  together  to  have  a  quick  check-in  on  HD.  Just  to  get  our  ducks  in  a  row  on  next 
steps/timing,  and  Chuck  &  I  have  a  couple  of  questions  for  OGC  on  the  notices  and  docket. 
Annnnd. .  .we  need  to  officially  welcome  Mr.  Orlin  back  to  the  fun! 


Ex.  6  -  Personal  Privacy 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Wehrum,  Bill[Wehrum. Bill@epa.gov] 

Cc:  Harlow,  David[harlow. david@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Hengst,  BenjaminfHengst. Benjamin@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Tue  12/19/2017  7:11:46  PM 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Thanks  for  the  prompt  reply.  Would  you  like  us  to  draft  letter  for  Bill’s  sig? 


From:  Gunasekara,  Mandy 

Sent:  Tuesday,  December  19,  2017  2:02  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Wehrum,  Bill 
<Wehrum.Bill@epa.gov> 

Cc:  Harlow,  David  <harlow.david@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ex.  5  -  Deliberative  Process 


From:  Grundler,  Christopher 

Sent:  Tuesday,  December  19,  2017  12:37  PM 

To:  Wehrum,  Bill  <  W  eh  mm .  Bi  1 1  @  epa .  gov> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandv@epa.gov>:  Harlow,  David 

<harlow.david@epa. gov>;  Charmley,  William  <charmlev .william @cpa. gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov> 

Subject:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Bill, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Please  let  me  know  if  you  would  like  more  information  regarding  this  topic. 


Chris 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov]; 

[  Ex.  6  -  Personal  Privacy  j 

From:  Hengst,  Benjamin 

Sent:  Mon  8/14/2017  3:34:55  PM 

Subject:  FW:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Deliberative  Process 


From:  Dravis,  Samantha 

Sent:  Monday,  August  14,  2017  1 1:05  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>;  Baptist,  Erik  <baptist.erik@epa.gov>;  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov>;  Schwab,  Justin  <schwab  justin@epa.gov>;  Dunham, 
Sarah  <Dunham.Sarah@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  DeMocker,  Jim 
<DeMocker.  Jim@epa.gov>;  Cyran,  Carissa  <Cyran.Carissa@epa.gov> 

Subject:  Re:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 

Sent  from  my  iPhone 

On  Aug  14,  2017,  at  10:58  AM,  Gunasekara,  Mandy  <Gupasekara.MaDdv@epa.gov>  wrote: 

Ex.  5  -  Attorney  Client 


Sent  from  my  iPhone 

On  Aug  14,  2017,  at  10:48  AM,  Bolen,  Brittany  <bolen.brittany@epa.gov>  wrote: 

r - ■; 

!  Ex.  5  -  Attorney  Client  i 


From:  Gunasekara,  Mandy 

Sent:  Monday,  August  14,  2017  9:04  AM 

To:  Baptist,  Erik  <baptist.erik@.epa.gov>;  Hengst,  Benjamin 

<Hengst.Beniamin@epa.gov> 

Cc:  Bolen,  Brittany  <bolen.brittany@epa.gov>:  Schwab,  Justin 

<schwab .justin@epa.gov>:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Kataoka, 
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Mark  <Kataoka.Mark@epa.  gov> 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Ex.  5  -  Attorney  Client 


From:  Baptist,  Erik 

Sent:  Monday,  August  14,  2017  8:58  AM 

To:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>:  Gunasekara,  Mandy 

<Gunasekara.Mandv@epa.gov> 

Cc:  Bolen,  Brittany  <bolen .brittanv@epa.gov>:  Schwab,  Justin 

<schwab .justin@epa.gov>:  Dunham,  Sarah  <Dunfaaro .Sarah@epa.gov>:  Kataoka, 
Mark  <Kataoka.Mark@epa.  gov> 

Subject:  RE:  Revised  letter  to  trailer  petitioners 


Mandy  and  Ben, 


Ex.  5  -  Attorney  Client 


Thanks, 


Erik  Baptist 

Senior  Deputy  General  Counsel 
Office  of  General  Counsel 
U.S.  Environmental  Protection  Agency 
1200  Pennsyvlania  Ave.,  NW 
Washington,  DC  20460 
(202)  564-1689 
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baptist.erlk@-epa.gov 


From:  Hengst,  Benjamin 

Sent:  Friday,  August  11,  2017  1:56  PM 

To:  Baptist,  Erik  <baptist.erik@epa.gov>:  Gunasekara,  Mandy 

<Gunasekara.Mandv@epa.gQy> 

Cc:  Bolen,  Brittany  <bolcn. brittany@epa.gov>:  Schwab,  Justin 

<schwab .justin@epa.gov>:  Dunham,  Sarah  <Dunham .Sarah@epa.gov>:  Kataoka, 
Mark  <Kataoka.Mark@epa.  gov> 

Subject:  Revised  letter  to  trailer  petitioners 


Erik  and  Mandy: 


Ex.  5  -  Attorney  Client 


Thanks, 

Ben 
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To:  Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Mitchell, 
George[Mitchell.George@epa.gov];  Mylan,  Christopher[Mylan. Christopher@epa.gov];  Birgfeld, 
Erin[Birgfeld. Erin@epa.gov] 

Cc:  Oriin,  David[Orlin. David@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Buchsbaum, 

Seth[buchsbaum.seth@epa.gov] 

From:  Sutton,  Tia 

Sent:  Mon  12/4/2017  1:26:13  AM 

Subject:  Glider  hearing  logistics 

Hi  all, 

One  final  logistics  email  before  tomorrow’s  hearing! 

When  you  arrive  using  the  main  Constitution  Ave  entrance  to  the  EPA  East  Building,  you’ll  check  in  with 
security  on  the  left  side  of  the  lobby,  then  keep  walking  straight  and  you’ll  come  to  the  Archway  where  the 
hearing  room  is.  Most  of  us  are  going  to  plan  to  arrive  at  1 153  by  8:30am. 

The  hearing  room,  room  1153,  is  all  set  up  and  ready  to  go.  Erin  and  I  went  on  a  pilgrimage  to  check  it 
out  and  all  looks  good.  The  only  outstanding  item  with  the  set-up  is  to  check  with  the  court  reporter  when 
he/she  arrives  to  see  where  they  want  their  table  to  be;  and  Erin  is  going  to  head  down  super  early  on 
Monday  to  make  sure  A/V  is  all  set. 

We  will  have  3  registration/check-in  tables  in  the  Archway  outside  of  1153:  speaker,  press,  and  non¬ 
speaking  attendee.  Christy,  George,  Chris  M,  Erin,  and  I  will  help  to  man  these  tables.  And  Robert 
Daguillard  (OPA)  and  Kaitlyn  Shimmin  (OCIR)  will  be  on  hand  to  handle  press  and  VIPs,  respectively. 

And  we’ve  got  all  signs  for  the  rooms  and  bathrooms  printed,  and  will  tape  up  on  Monday.  And  we  have  2 
copies  of  the  opening  statement  printed  for  Bill  and  Kathryn. 

The  holding  room  for  VIPs  (1151)  is  right  next  to  the  hearing  room.  Since  only  one  Congressman  is 
coming,  and  he’s  not  arriving  until  2pm,  we  could  also  use  this  as  our  EPA  room  before  &  after  his  arrival. 
We  also  have  rooms  1 1 17  A  &  B  reserved  for  the  day  for  EPA  and  for  Press  (the  smaller  one  is  for  us,  the 
larger  for  press).  For  those  of  you  flying  out  on  Monday  evening,  you  are  welcome  to  stash  your  luggage 
either  in  Chris  Grundler’s  office  or  in  the  VIP  room,  1151. 

We  should  be  good  on  building  escort  folks  for  the  day  (2  per  hour),  but  can  easily  send  out  a  note  to  try 
and  get  more  help  if  need  be.  Per  Security,  since  testifiers  won’t  have  “visitor”  passes,  they  will  need  to 
be  escorted  if  they  leave  the  immediate  area  of  the  hearing  room. 

.  And  jf  .you.' re. stHLactuaNy. .reading. this,  please  feel  free  to  call/text  if  you  need  to  reach  me  in  the  morning: 

Ex.  6  -  Personal  Privacy  j 


See  you  all  tomorrow! 
-Tia 


Sent  from  my  iPhone 
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To:  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

Cc:  Harlow,  David[harlow.david@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Hengst,  Benjamin[Hengst. Benjamin@epa.gov] 

From:  Wehrum,  Bill 

Sent:  Tue  12/19/2017  7:04:38  PM 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ex.  5  -  Deliberative  Process 


From:  Gunasekara,  Mandy 

Sent:  Tuesday,  December  19,  2017  2:02  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Wehrum,  Bill 
<Wehrum.Bill@epa.gov> 

Cc:  Harlow,  David  <harlow.david@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ex.  5  -  Deliberative  Process 

L _ i 


From:  Grundler,  Christopher 

Sent:  Tuesday,  December  19,  2017  12:37  PM 

To:  Wehrum,  Bill  <' Wehrum. Bill@epa.gov> 

Cc:  Gunasekara,  Mandy  <Gunasekara.Mandv@epa.gov>:  Harlow,  David 

<harlow.david@epa. gov>;  Charmley,  William  <charmlev .william @cpa. gov>;  Hengst,  Benjamin 
<Hengst.  Beni  amin@epa.  gov> 

Subject:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Bill, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Please  let  me  know  if  you  would  like  more  information  regarding  this  topic. 


Chris 
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li 
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To:  Charmley,  William[charmley.wiliiam@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Nelson, 

Brian[nelson. brian@epa.gov] 

From:  Kataoka,  Mark 

Sent:  Fri  1/19/2018  5:45:47  PM 

Subject:  RE:  Revised  draft  status  report  on  Trailers 


Thanks 


From:  Charmley,  William 
Sent:  January  19,  2018  12:33  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Nelson, 
Brian  <nelson.brian@epa.gov> 

Subject:  RE;  Revised  draft  status  report  on  Trailers 


Mark- 


This  looks  okay  to  me  - 1  don’t  have  any  recommended  changes. 


Thanks 

Bill 


From:  Hengst,  Benjamin 

Sent:  Friday,  January  19,  2018  11:57  AM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Charmley,  William 

<charmlev  .william@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov>;  Moulis,  Charles  <moulis.eharles@epa.gov>;  Nelson, 
Brian  <ne1son.brian@epa.gov> 

Subject:  RE:  Revised  draft  status  report  on  Trailers 
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Nothing  from  me 


From:  Kataoka,  Mark 

Sent:  Friday,  January  19,  2018  11:37  AM 

To:  Charmley,  William  <charmlev.william@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniamin@.epa.gov>:  Orlin,  David  <Oflin.David@epa.gov>; 
Moulis,  Charles  <rooulis. charles@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov> 

Subject:  Revised  draft  status  report  on  Trailers 

Importance:  Low 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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From:  Charmley,  William 
Sent:  January  12,  2018  1:54  PM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Moulis,  Charles  <rooulis.charles@epa.gov>; 
Nelson,  Brian  <nelson.brian@,epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>:  Orlin,  David  <Orlin.David@epa.gov> 

Subject:  RE:  Draft  status  report  on  Trailers  for  your  review  by  1/16 


Mark- 


I  just  read  this,  and  I  don’t  have  any  comments. 


Thanks 

Bill 


From:  Kataoka,  Mark 

Sent:  Friday,  January  12,  2018  1:19  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>;  Nelson,  Brian  <nel son .bri an@epa. gov> 

Cc:  Hengst,  Benjamin  < Hengst.Beniamio@epa.gov>;  Orlin,  David  <Orlin.Pavid@epa.gov> 

Subject:  Draft  status  report  on  Trailers  for  your  review  by  1/16 


Bill/Brian/Chuck/Ben, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 
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Thanks. 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Corey,  Richard@ARB 

Sent:  Fri  9/15/2017  3:12:09  PM 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination 
Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Thanks  Bill.  I  will  miss  you  all  as  I  am  traveling  but  plan  to  catch  up  soon. 


Richard 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Thursday,  September  14,  2017  9:32  AM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Haugen,  David;  Simon,  Karl;  Hebert, 
Annette@ARB;  Kitowski,  Jack@ARB;  Carter,  Michael@ARB;  Corey,  Richard@ARB;  Bevan, 
Analisa@ARB;  Fuentes,  Mark@ARB;  Bunker,  Byron;  Cliff,  Steve@ARB;  Fuentes,  Mark@ARB; 

McCarthy,  Mike@ARB;  Marvin,  Cynthia@ARB 

Subject:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination  Call  - 
scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Dear  all  - 


The  September  ARB-OTAQ  monthly  coordination  call  is  scheduled  for  this  upcoming  Monday 
from  12-1  west  coast/3-4  eastern. 


This  email  is  a  request  for  Agenda  Items 


Below  is  an  initial  draft  of  potential  Agenda  items.  If  I  could  receive  feedback  on  this  by  the  end 
of  the  day  on  Friday  in  California,  I’ll  send  around  a  final  version  over  the  weekend. 
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I  have  added  Steve  Cliff  to  this  email,  and  I  forwarded  to  Steve  the  appointment  scheduler 
(congratulations  Steve  on  your  new  position). 


I  have  also  included  Cynthia  because  there  is  an  update  on  the  marine  ECA  that  I  want  to 
provide  to  Cynthia  and  Richard. 


Best  regards, 
Bill 


DRAFT  Agenda  Items 


1.  North  American  Emission  Control  Area  (ECA)  Implementation  [Charmley] 


2.  EPA  Heavy-duty  Phase  2  trailer  &  glider  reconsideration  rule  [Charmley] 


3.  Report-out  from  CARB  August  31  Heavy-duty  Phase  2  Workshop  [Kitowski/Carter] 


4.  EPA  Light-duty  Mid-term  Evaluation  Update  [Charmley] 


5  CARB  Advanced  Clean  Cars  2026+  Update  [Cliff/Hebert/McCarthy] 
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6.  Other  items 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  anafisa.bevan@arb.ca.gov; 
mark.fuentes@arb.ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 


Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination;  Ex.  6  -  Personal  Privacy 
When:  Monday,  September  18,  2017  3:00  PM-4:00  PM  (UTC-05:0U‘)"EasTe"m'TTme'(O'S'S 
Canada). 

Where:  C174/Rm  6520 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Cook,  Leila 

Sent:  Fri  12/1/2017  8:57:06  PM 

Subject:  RE:  Glider  Testing  Timeline 


thanks 

From:  Charmley,  William 
Sent:  Friday,  December  01,  2017  3:54  PM 
To:  Cook,  Leila  <cook.leila@epa.gov> 
Subject:  FW:  Glider  Testing  Timeline 


From:  Grundler,  Christopher 

Sent:  Thursday,  November  30,  2017  5:25  PM 

To:  Charmley,  William  <charmlev.wilIiam@,epa.gov>:  Hengst,  Benjamin 

<Hengst.Beniamin@epa.gov> 

Subject:  FW:  Glider  Testing  Timeline 


From:  Grundler,  Christopher 

Sent:  Thursday,  November  30,  2017  5:08  PM 

To:  Wehrum,  Bill  <Wehrum.Bill@,epa.gov> 

Cc:  Gunasekara,  Mandy  <GuT.iasekara.Mandy@epa.gov>:  Harlow,  David 

<harlow.  david@epa.gov> 

Subject:  Glider  Testing  Timeline 


Ex.  5  -  Deliberative  Process 
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Let  me  know  if  you  have  any  questions 


Chris 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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To:  Orlin,  DavidfOrlin. David@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  10/16/2017  9:12:41  PM 

Subject:  RE:  gliders 


Thanks  for  the  update 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


From:  Orlin,  David 

Sent:  Monday,  October  16,  2017  5:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Subject:  gliders 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
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(202)  564-1222 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Kataoka, 

Mark[Kataoka. Mark@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Wed  7/26/201 7  1 0:22:24  PM 

Subject:  Fwd:  Trailers/Gliders  for  HDV 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Dunham,  Sarah"  <Dunham.Sarah@epa.gov> 

Date:  July  26,  2017  at  6:16:10  PM  EDT 

To:  "Grundler,  Christopher"  <grundler, chri stopher@ epa . gov> 

Subject:  Fwd:  Trailers/Gliders  for  HDV 


Meant  to  cc  you 
Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Dunham,  Sarah"  <Dunham.Sarah@epa.gov> 

Date:  July  26,  2017  at  6:15:44  PM  EDT 

To:  "Gunasekara,  Mandy"  <Gunasekara.Mandv@epa.gov> 

Cc:  "Lewis,  Josh"  <Lewis.Josh@,epa.gov> 

Subject:  Re:  Trailers/Gliders  for  HDV 


Ex.  5  -  Deliberative  Process 


On  Jul  26,  2017,  at  2:21  PM,  Gunasekara,  Mandy  <Gunasekara.Mandv @epa. gov> 
wrote: 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Mandy  M.  Gunasekara 

Senior  Policy  Advisor  for  Office  of  Air  and  Radiation 
Office  of  the  Administrator 
US  Environmental  Protection  Agency 
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To:  Charmiey,  William[charmley.william@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  12/19/2017  6:24:15  PM 

Subject:  RE:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Thanks,  Bill.  We  shall  stay  tuned. 


Ex.  5  -  Deliberative  Process 


From:  Charmiey,  William 

Sent:  Tuesday,  December  19,  2017  12:45  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 

<Parsons.Christy@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>;  Orlin,  David 

<Orlin.David@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 
Subject:  Fwd:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 


Ben  or  I  will  let  everyone  know  what  Chris  here’s  back  on  this. 


Thanks 

Bill 


Sent  from  my  iPhone 
Begin  forwarded  message: 

From:  "Grundler,  Christopher"  <grundler.christopfaer@Gpa.gov> 
Date:  December  19,  2017  at  12:37:22  PM  EST 
To:  "Wehrum,  Bill"  < W efarum . Bil  1  @,epa . eov> 
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Cc:  "Gunasekara,  Mandy"  <Gunasekara.Mandv@epa.gov>.  "Harlow,  David" 

<harlow.david@,epa.gov>.  "Charmley,  William"  <charmlev .william@epa.gov>.  "Hengst, 
Benjamin"  <Hengst.Benjamin@epa.gov> 

Subject:  Urgent:  States  Request  to  Extend  Public  Comment  Period  on  Glider  Repeal 

Bill, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process 


Please  let  me  know  if  you  would  like  more  information  regarding  this  topic. 


Chris 
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To: 

From: 

Sent: 

Subject: 


Charmley,  William[charmley.william@epa.gov] 

Cook,  Leila 

Fri  12/1/2017  8:52:39  PM 

NNTO:  please  forward  to  me  the  Glider  testing  chronology 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen,  Angela[cullen. angela@epa.gov]; 

Yanca,  Catherine[yanca. catherine@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Moulis,  Charles 

Sent:  Mon  10/16/2017  8:53:55  PM 

Subject:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC  Redline 

Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC  Redline.docx 


Attached  is  a  revised  version  of  the  Glider  Rescission  NPRM. 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Charmley,  William[charmley. william@epa.gov];  Cook,  Leila[cook. Ieila@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  1/19/2018  4:49:45  PM 

Subject:  Re:  Gliders  briefings  next  week 

I  have  a  little  more  color  on  this  to  share  from  Josh  and  Mandy. 

On  Jan  19,  2018,  at  1 1:40  AM,  Grundler,  Christopher  <grundler. christopher@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

714.?  14.4207  (Ann  Arbor  MI) 

|  Ex.  6  -  Personal  Privacy  j 
www.epa7gov/otaq 

On  Jan  19,  2018,  at  11:14  AM,  Lewis,  Josh  <Lewis. Josh@epa. gov>  wrote: 


Ex.  5  -  Deliberative  Process 


Josh 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Moulis,  Charles 

Sent:  Tue  8/22/2017  2:51:11  PM 

Subject:  RE:  Revised  Glider  impact  statement 

FY18  Impact  Statement  -  Gliders  -  8.22.17  MK-CM.docx 


A  few  edits  to  address  Mark’s  comments. 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  August  22,  2017  10:47  AM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Cc:  Charmley,  William  <charmley.william@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 
Subject:  FW:  Revised  Glider  impact  statement 


Chuck — I  need  to  send  this  up  fairly  quickly.  Do  you  have  any  comments/edits  in  response  to 
what  Mark  wrote?  Thanks 

Ben 


From:  Kataoka,  Mark 

Sent:  Tuesday,  August  22,  2017  9:32  AM 

To:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Orlin, 
David  <Orlin.David@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov> 

Cc:  Boylan,  Thomas  <boylan.thomas@epa.gov>;  Haley,  Mike  <Haley.Mike@epa.gov>;  LaRue, 
Steven  <LaRue.Steven@epa.gov>;  Wolfe,  Michael  <Wolfe.Michaei@epa.gov> 

Subject:  RE:  Revised  Glider  impact  statement 


A  few  comments  attached;  including  Chuck  and  Angela. 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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From:  Hengst,  Benjamin 
Sent:  August  22,  2017  8:56  AM 

To:  Sutton,  Tia  <sutton.tia@epa.qov>;  LaRue,  Steven  <LaRue. Steven@epa.gov>:  Wolfe, 
Michael  <Wolfe.Michael@epa.gov>:  Kataoka,  Mark  <Kataoka. Mafk@epa.gov>;  Orlin,  David 
<Orlin.David@epa.gov> 

Cc:  Boylan,  Thomas  <bovlan.thomas@epa.qov>:  Haley,  Mike  <Halev.Mike@epa.gov> 

Subject:  RE:  Revised  Glider  impact  statement 


Hi  folks — very  slightly  edited  version  attached.  Please  use  this  if  you  have  any  edits. 


Tia  and  I  will  be  working  directly  with  the  OAR  10,  and  Mandy,  on  this,  per  Steve’s  email 


Thanks 

Ben 


From:  Sutton,  Tia 

Sent:  Monday,  August  21,  2017  10:21  PM 

To:  LaRue,  Steven  <LaRue.Steven@epa.gov>:  Wolfe,  Michael  <Wolfe.Michael@epa.qov>: 
Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniamin@epa.qov>;  Boylan,  Thomas 

<bovlan.thomas@epa.qov>:  Haley,  Mike  <Halev.Mike@epa.gov> 

Subject:  Revised  Glider  impact  statement 


Hi  all. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks! 


-Tia 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov] 

Cc:  Charmley,  William[charmiey.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  12/1/2017  8:12:45  PM 

Subject:  RE:  Edit  RE:  Draft  Glider  Hearing  Opening  Statement 


Roger  that,  thanks. 


Kathryn  -  I’ll  plan  to  have  a  printed  copy  for  you  for  Monday. 


From:  Hengst,  Benjamin 

Sent:  Friday,  December  01,  2017  3:11  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>;  Grundler,  Christopher  <grundler.christopher@epa.gov> 
Cc:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov> 

Subject:  RE:  Edit  RE:  Draft  Glider  Hearing  Opening  Statement 


Chris  will  be  in  meetings  for  the  next  few  hours. 


Tia — I  think  you  can  just  send  this  down  to  OAR  Materials,  and  suggest  that  they  can  provide  it 
to  Bill  as  an  FYI. 


Thanks 

Ben 


From:  Sutton,  Tia 

Sent:  Friday,  December  01,  2017  3:04  PM 

To:  Grundler,  Christopher  <grundler.cbri stopher@epa. gov>:  Hengst,  Benjamin 

<Hengst.Beni3min@epa.gov> 

Cc:  Charmley,  William  <charmlev .william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov> 
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Subject:  RE:  Edit  RE:  Draft  Glider  Hearing  Opening  Statement 


Thanks,  Chris.  Do  you  or  Ben  want  to  forward  to  Mandy  and/or  Bill  Wehrum,  or  do  you  think 
we’re  good  to  go  on  this? 


From:  Grundler,  Christopher 

Sent:  Friday,  December  01,  2017  3:02  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Hengst,  Benjamin  <Hengst.Beni amin@cpa. gov> 

Cc:  Charmley,  William  <charmley.wilIiam@epa.gov>;  Sargeant,  Kathryn 

<sareeant.kathryn@epa.gov> 

Subject:  Edit  RE:  Draft  Glider  Hearing  Opening  Statement 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


From:  Sutton,  Tia 

Sent:  Friday,  December  01,  2017  2:21  PM 

To:  Grundler,  Christopher  <gr undler.chri stopher@cpa. gov>:  Hengst,  Benjamin 

<Hepgst.Beniamin@epa.gov> 

Cc:  Charmley,  William  <charmlev .william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov> 

Subject:  FW:  Draft  Glider  Hearing  Opening  Statement 
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Hi  all. 

Just  checking  in  to  make  sure  that  this  is  the  final  version  of  the  hearing  statement  and  that 
neither  Chris  nor  Ben  had  edits  (or  Mandy/Bill  W  for  that  matter).  I  will  go  ahead  and  print  now 
just  so  we  have  things  ready  for  the  hearing,  but  please  do  let  me  know  if  this  changes  and  we 
need  to  update  it. 


Thanks! 


-Tia 


From:  Sutton,  Tia 

Sent:  Wednesday,  November  29,  2017  7:18  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>:  Hengst,  Benjamin 

<Hengst.Benjamin@epa.gov> 

Cc:  Charmley,  William  <charmlev  .william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov> 

Subject:  Draft  Glider  Hearing  Opening  Statement 


Chris  and  Ben, 

Attached  is  the  draft  opening  statement  for  next  Monday’s  glider  hearing.  Bill  Charmley  will  be 
the  Presiding  Officer,  but  the  attached  is  drafted  such  that  Kathryn  would  give  the  opening 
statement,  as  Bill  may  arrive  a  little  after  10am. 


I  assume  we  will  need  to  get  this  in  Bill  W  &  Mandy’s  hands  after  your  review,  so  I  will  defer  to 
you  both  on  that  step. 


Regarding  the  hearing  itself,  Bill  C  can  correct  me  if  I’m  wrong  here,  but  we  are  at  just  over  60, 
and  one  Member  of  Congress  will  be  testifying  (Rep  Jamie  Raskin,  D-MD). 


Thanks, 
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Tia 


Sent  from  my  iPhone 
Begin  forwarded  message: 

From:  "Parsons,  Christy"  <Parsons.Christv@,epa.gov> 

Date:  November  29,  2017  at  9:18:10  AM  EST 
To:  "Sutton,  Tia"  <sutton.tia@epa.gov> 

Cc:  "Parsons,  Christy"  <Pars on s . Ch ri  stv@,epa . gov> 

Subject:  RE:  Review  Requested  by  COB  11/28:  Draft  Glider  Hearing  Opening 
Statement 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

Cc:  Orlin,  David[Oriin. David@epa.gov];  Simon,  KarifSimon. Karl@epa.gov];  Cook, 

Leila[cook.  Ieila@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Mon  10/16/2017  6:00:57  PM 

Subject:  A  few  items  of  note  from  Mandy 


Chris,  Bill: 


I’m  scrambling  to  make  a  meeting,  but  a  few  quick  hits  from  a  call  I  just  had  with  Josh: 


Not  Responsive;  Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Not  Responsive;  Ex.  5  -  Deliberative  Process 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  1/19/2018  4:48:32  PM 

Subject:  Re:  Draft  Glider  Briefing 

Just  spent  time  with  josh  and  Mandy  and  this  came  up.  Bill:  you  and  I  need  to  talk  to  Chris.  Ben 
On  Jan  19,  2018,  at  1 1 :40  AM,  Grundler,  Christopher  <grundler. christopher@epa.  gov>  wrote: 


On  my  list  for  today.  Pis  wait 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  19,  2018,  at  11:12  AM,  Sutton,  Tia  <sutton.tia@epa.gov>  wrote: 


Chris  - 1  assume  you  saw  this  and  are  already  planning  to  review/have  reviewed. .  .but 
just  checking  in  to  make  sure  (mainly  so  I  don’t  forget  to  send  down  to  OAR!  ©). 


From:  Moulis,  Charles 

Sent:  Thursday,  January  18,  2018  3:37  PM 

To:  OTAQ  Materials  <OTAOMaterials@,epa.gov>:  Charmley,  William 

<charmley.william@epa.gov>:  Sargeant,  Kathryn  <sargeant.ka.thrvn@epa.gov>: 

Parsons,  Christy  <Parsons.Christv@epa.gov>:  Nelson,  Brian 

<nelson.brian@epa.gov>:  Orlin,  David  <Orlin.David@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@epa.  gov> 

Subject:  Draft  Glider  Briefing 


Chris, 
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Here  is  the  draft  glider  briefing  for  Bill  Wehrum  on  Monday.  Please  let  Bill  Charmley 
know  if  you  have  any  comments. 


Chuck 

<DRAFT  Glider  Reconsideration  Update  for  Bill  Wehrum.pptx> 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen,  Angela[cullen. angela@epa.gov]; 

Kataoka,  Mark[Kataoka. Mark@epa.gov];  Sutton,  Tiafsutton .tia@epa.gov];  Parsons, 
ChristyfParsons. Christy@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov];  Moulis, 
Charles[moulis. charles@epa.gov] 

From:  Parsons,  Christy 

Sent:  Mon  10/16/2017  4:20:34  PM 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 

Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  IMPRM  mk  cp.docx 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Christy 


From:  Moulis,  Charles 

Sent:  Monday,  October  16,  2017  11:38  AM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Charmley,  William 
<charmley  .william@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Cay, 


That’s  OK  with  me,  but  add  a  comment  bubble  explaining  the  change.  Thanks. 


From:  Yanca,  Catherine 

Sent:  Monday,  October  16,  2017  11:27  AM 

To:  Charmley,  William  Ccharmlev .william@epa.gov>;  Moulis,  Charles 

<mouli  s  ,charles@epa  ,gov> 

Cc:  Parsons,  Christy  <Parsons.Cfarlsty@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cul  1  en . an. gel a@epa . eov>:  Kataoka,  Mark 
<Kataoka.Mark@epa. gov>:  Sutton,  Tia  <suttoii.tia@cpa.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 
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Hi  all. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks! 

-Cay 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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From:  Charmley,  William 

Sent:  Monday,  October  16,  2017  10:38  AM 

To:  Moulis,  Charles  <moulis.char1es@epa.gov> 

Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 

<Par son s . Chri s tv @ epa. gov> :  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>:  Cullen,  Angela 
<eullen.angela@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>:  Sutton,  Tia 
<sutton  .tia@epa.gov> 

Subject:  Re:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Chuck 


Thanks  for  doing  this. 


I  will  take  a  look  when  I  get  in. 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Oct  16,  2017,  at  10:18  AM,  Moulis,  Charles  <moulis.charles@epa.gov>  wrote: 

Ex.  5  -  Deliberative  Process;  Attorney  Client 


Any  comments  before  I  send  this  forward? 
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<Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM.docx> 


[I]  81  FR  73478  (October  25,  2016). 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Charmley,  William[charmley .wiiliam@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov] 

From:  Kataoka,  Mark 

Sent:  Mon  10/16/2017  3:29:11  PM 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 

Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  mk.docx 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 


From:  Yanca,  Catherine 
Sent:  October  16,  2017  11:27  AM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis  .charles@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Hi  all. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Thanks! 

-Cay 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Charmley,  William 

Sent:  Monday,  October  16,  2017  10:38  AM 

To:  Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>:  Parsons,  Christy 


EPA-1 9-01 26-A-002373 


ED  001620  00002896-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


<ParsoDS.Cbristv@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov>;  Cullen,  Angela 
<cull.en. angela@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Sutton,  Tia 
<sutton  .tia@epa.gov> 

Subject:  Re:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Chuck 


Thanks  for  doing  this. 


I  will  take  a  look  when  I  get  in. 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Oct  16,  2017,  at  10:18  AM,  Moulis,  Charles  <moulis.charles@cpa.gov>  wrote: 

Ex.  5  -  Deliberative  Process;  Attorney  Client 


Any  comments  before  I  send  this  forward? 

<Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM.docx> 


[I]  81  FR  73478  (October  25,  2016). 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  12/1/2017  8:00:05  PM 

Subject:  RE:  Draft  Glider  Hearing  Opening  Statement 


I  have  a  comment.  Will  send  RLSO  soon 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


From:  Sutton,  Tia 

Sent:  Friday,  December  01,  2017  2:21  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Hengst,  Benjamin 
<Hengst.B  enj  amin@  epa.gov> 

Cc:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov> 

Subject:  FW:  Draft  Glider  Hearing  Opening  Statement 


Hi  all. 

Just  checking  in  to  make  sure  that  this  is  the  final  version  of  the  hearing  statement  and  that 
neither  Chris  nor  Ben  had  edits  (or  Mandy/Bil!  W  for  that  matter).  I  will  go  ahead  and  print  now 
just  so  we  have  things  ready  for  the  hearing,  but  please  do  let  me  know  if  this  changes  and  we 
need  to  update  it. 


Thanks! 
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-Tia 


From:  Sutton,  Tia 

Sent:  Wednesday,  November  29,  2017  7:18  PM 

To:  Grundler,  Christopher  <grundler.ehristopher@epa.gov>:  Hengst,  Benjamin 

<Hengst.Beni  am  in@epa.gov> 

Cc:  Charmley,  William  <charmlev.william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathrvn@epa.gov> 

Subject:  Draft  Glider  Hearing  Opening  Statement 


Chris  and  Ben, 

Attached  is  the  draft  opening  statement  for  next  Monday’s  glider  hearing.  Bill  Charmley  will  be 
the  Presiding  Officer,  but  the  attached  is  drafted  such  that  Kathryn  would  give  the  opening 
statement,  as  Bill  may  arrive  a  little  after  10am. 


I  assume  we  will  need  to  get  this  in  Bill  W  &  Mandy’s  hands  after  your  review,  so  I  will  defer  to 
you  both  on  that  step. 


Regarding  the  hearing  itself,  Bill  C  can  correct  me  if  I’m  wrong  here,  but  we  are  at  just  over  60, 
and  one  Member  of  Congress  will  be  testifying  (Rep  Jamie  Raskin,  D-MD). 


Thanks, 

Tia 


Sent  from  my  iPhone 
Begin  forwarded  message: 

From:  "Parsons,  Christy"  <Parsons. Christv@epa.gov> 
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Date:  November  29,  2017  at  9:18:10  AM  EST 
To:  "Sutton,  Tia"  <sutton.tia@,epa.gov> 

Cc:  "Parsons,  Christy"  <Parsons. Chrlsty@epa.gov> 

Subject:  RE:  Review  Requested  by  COB  11/28:  Draft  Glider  Hearing  Opening 
Statement 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Wed  7/26/2017  4:48:15  PM 

Subject:  FW:  Reconsideration  of  T railer  and  Glider  Kits 


From:  Lewis,  Josh 

Sent:  Wednesday,  July  26,  2017  12:47  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  Reconsideration  of  Trailer  and  Glider  Kits 


Ex.  5  -  Deliberative  Process 


Josh 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Simon,  Karl[Simon. Karl@epa.gov];  Hengst,  Benjamin[Hengst. Benjamin@epa.gov];  Bunker, 

Byron[bunker.byron@epa.gov];  Haugen,  David[haugen .david@epa.gov];  Cook, 

Leila[cook.leila@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Sargeant, 

Kathryn[sargeant.  kathryn@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  8/21/2017  5:48:54  PM 

Subject:  Re:  Press  Release  from  the  American  Trucking  Associations  on  last  weeks  trailer/glider  action: 
"ATA  Concerned  Reopening  of  GHG  Phase  2  Rule  Could  Undermine  Federal  Uniformity" 

Wow 

Sent  from  my  iPhone 

On  Aug  21,  2017,  at  1:42  PM,  Charmley,  William  <chamley.williara.@epa.gov>  wrote: 


Below  is  a  press  release  from  Friday  from  ATA  that  Chuck  M.  flagged  for  me. 


FOR  IMMEDIATE  RELEASE  Contact;  Sean  McNally 

August  18,  2017  (703)  838-1995 


ATA  Concerned  Reopening  of  GHG  Phase  2  Rule  Could  Undermine  Federal 

Uniformity 

Group  Worried  EPA  Announcement  Could  Allow  California  to  Set  De  Facto  Standards 


Arlington,  Va.  -  Today,  the  American  Trucking  Associations  officials  said  they  were 
concerned  that  by  moving  to  reopen  the  second  phase  of  its  Greenhouse  Gas  Emissions  and 
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Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  rule,  the  Environmental  Protection 
Agency  could  be  setting  the  stage  for  California  to  impose  a  de  facto  national  standard, 

superseding  federal  rules. 


“ATA  is  proud  of  our  record  on  fuel  efficiency  and  sustainability,”  said  ATA  President 
and  CEO  Chris  Spear.  “In  large  part  due  to  our  support  for  Phase  1  of  the  EPA’s 
greenhouse  gas  rule,  today’s  new  trucks  are  cleaner  and  more  efficient  than  ever.  We  had 
worked  closely  with  EPA  and  the  National  Highway  Traffic  Safety  Administration  on 
Phase  2  to  continue  building  on  that  success,  but  by  reopening  the  rule  to  reexamine  trailers 
and  glider  kits,  EPA  has  opened  the  door  to  California  taking  the  lead,  and  a  more 
aggressive  track,  in  setting  trailer  standards. 


“As  representatives  of  an  interstate  industry,”  Spear  said,  “ATA  believes  a  single  national 
standard,  set  by  federal  regulators,  is  preferable  to  at  worst,  a  patchwork  of  state  standards 
or  at  best,  a  de  facto  national  standard  that  is  set  without  the  appropriate  opportunity  for  the 
entire  regulated  community  -  many  members  of  which  are  not  based  in  California  -  to 

weigh  in.” 


“As  we  have  done  over  the  entire  course  in  developing  the  Phase  2  Rule,  we  will  continue 
to  work  closely  with  both  EPA  and  NHTSA  as  they  reopen  and  consider  changes  to  the 
final  rule”  said  Glen  Kedzie,  ATA  vice  president  and  energy  and  environmental 

counsel. 


For  nearly  a  decade,  ATA  has  supported  improvements  in  fuel  efficiency  through  our 
support  of  the  EPA  SmartWay  Transport  Partnership,  the  establishment  of  an  ATA 
Sustainability  Task  Force  and  subsequent  creation  of  the  Fuel  Efficiency  Advisory 
Committee.  That  advisory  committee  laid  out  15  principles  for  the  Phase  2  rule,  all  of  which 

were  met. 


“The  trucking  industry  will  invest  in  fuel  efficiency  technologies  that  are  robustly  tested, 
affordable  and  that  show  real,  measurable  results,”  Kedzie  said.  “We  encourage  regulators 
in  Washington,  D.C.,  and  California  to  take  concerns  like  feasibility,  durability  and  other 
operational  issues  into  account  when  evaluating  these  technologies.” 
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American  Trucking  Associatiom  is  the  largest  national  trade  association  for  the  trucking 
industry.  Through  a  federation  of  50  affiliated  state  trucking  associations  and  industry- 
related  conferences  and  councils,  AT  A  is  the  voice  of  the  industry  America  depends  on  most 
to  move  our  nation ’s  freight.  Follow  AT  A  on  'Twitter  or  on  Facebook.  Trucking.  Moves 

America  Forward 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov]; 

Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen, 
Angeia[culien.angela@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Sutton, 

Tiafsutton.  tia@epa.gov] 

From:  Yanca,  Catherine 

Sent:  Mon  10/16/2017  2:36:01  PM 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Hi  Chuck, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 

Thanks! 

-Cay 


From:  Moulis,  Charles 

Sent:  Monday,  October  16,  2017  10:19  AM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>;  Sargeant, 
Kathryn  <sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Kataoka, 
Mark  <Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 

Subject:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Any  comments  before  I  send  this  forward? 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Simon,  Karl 

Sent:  Fri  12/1/2017  4:56:58  PM 

Subject:  FW:  Glider  Workshop 


From:  John  Boesel  [mailto:jboesel@calstart.org] 

Sent:  Friday,  December  01,  2017  10:45  AM 

To:  Simon,  Karl  <Simon.Karl@epa.gov>;  Grundler,  Christopher 

<grundler.christopher@epa.gov> 

Subject:  Glider  Workshop 


Guys, 

I  believe  Lynn  Jacquez  has  signed-up  to  present  testimony  for  us  at  the  workshop  on  Monday.  I’m  not 
sure  who  is  overseeing  that  effort.  It’d’  be  great  if  she  could  present  in  the  morning.  We  are  working  with 
UPS  to  submit  written  comments. 

John 

John  Boesel 
President  and  CEO 
CALSTART 

2600  Tenth  Street,  Suite  407 
Berkeley,  CA  94710 

iboesel@calstart.org 

Tel:  (626)744-5607 
Follow  us  on  Twitter  @calstart 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

Cc:  Yanca,  Catherine[yanca. catherine@epa.gov];  Sanchez,  James[sanchez.james@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Tue  12/19/2017  5:12:01  PM 

Subject:  RE:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period  extension 


Ex.  5  -  Deliberative  Process 


From:  Parsons,  Christy 

Sent:  Tuesday,  December  19,  2017  10:44  AM 

To:  Nelson,  Brian  <nelson.brian@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Sanchez,  James  <sanchez.james@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  RE:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period 
extension 


Thanks  Brian. 

I  made  a  few  minor  tweaks  below. 

Ex.  5  -  Deliberative  Process 

Ex.  5  -  Deliberative  Process 

Christy 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Nelson,  Brian 

Sent:  Tuesday,  December  19,  2017  10:06  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Yanca,  Catherine  <vanca.catherlne@epa.gov>:  Parsons,  Christy 

<Parsons. Christy@epa.gov>:  Sanchez,  James  <sanchez.i ames@epa.gov>:  Sargeant,  Kathryn 
<sargeant.kathryn@,epa.gov> 

Subject:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period 
extension 


Bill, 
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Ex.  5  -  Deliberative  Process 


Thanks, 

Brian 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 

Charmley,  William[charm!ey.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen, 
Angela[culien.angela@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Sutton, 

Tiafsutton.  tia@epa.gov] 

From:  Moulis,  Charles 

Sent:  Mon  10/16/2017  2:18:33  PM 

Subject:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM 

Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM.docx 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Any  comments  before  I  send  this  forward? 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Wed  7/26/2017  2:59:40  PM 

Subject:  FW:  Reconsideration  of  T railer  and  Glider  Kits 


Bill — sorry  to  nag,  but  can  you  and  I  talk  about  this  today?  I  need  to  get  back  to  Josh/Sarah. 
Have  you  talked  to  Chris? 


From:  Lewis,  Josh 

Sent:  Wednesday,  July  26,  2017  10:04  AM 

To:  Hengst,  Benjamin  <Hengst. Benjamin@epa.gov> 

Subject:  FW:  Reconsideration  of  Trailer  and  Glider  Kits 


Ex.  5  -  Deliberative  Process 


From:  Dunham,  Sarah 

Sent:  Wednesday,  July  19,  2017  1:44  PM 

To:  Gunasekara,  Mandy  <Gunasekara. Maiid.y@epa.gov> 

Cc:  Lewis,  Josh  <Lewis .  Josh@epa. gov>:  Grundler,  Christopher 

<grundler  .chri  stopher@epa.  gov> 

Subject:  Fwd:  Reconsideration  of  Trailer  and  Glider  Kits 


Hi  Mandy— 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Sarah 
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From:  Baptist,  Erik 

Sent:  Wednesday,  July  19,  2017  12:48  PM 
To:  Orlin,  David  <Orlin .David@epa.gov> 

Subject:  Reconsideration  of  Trailer  and  Glider  Kits 


David, 


Ex.  5  -  Deliberative  Process;  Attorney  Client;  Attorney  Work  Product 


Thanks! 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Nelson,  Brian 

Sent:  Tue  12/19/2017  4:34:05  PM 

Subject:  FW:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period 
extension 

Bill, 


Ex.  5  -  Deliberative  Process 


Thanks,, 

Brian 

From:  Parsons,  Christy 

Sent:  Tuesday,  December  19,  2017  10:44  AM 

To:  Nelson,  Brian  <nelson.brian@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Sanchez,  James  <sanchez.james@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  RE:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period 
extension 


Ex.  5  -  Deliberative  Process 


Christy 


EPA-1 9-01 26-A-002392 


ED  001620  00002919-00001 


EPA-HQ-201 8-002121  Production  Set  #3 


Ex.  5  -  Deliberative  Process 


From:  Nelson,  Brian 

Sent:  Tuesday,  December  19,  2017  10:06  AM 
To:  Charmley,  William  <charmlev.william@epa.gov> 

Cc:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy  <Parsons.  Christv@epa.gov>; 
Sanchez,  James  <sanchez.iames@epa.gov>;  Sargeant,  Kathryn  <sargeant.  kathryn@epa.gov> 

Subject:  Draft  text  for  Chris  Grundler  email  regarding  request  for  glider  comment  period  extension 

Bill, 


Ex.  5  -  Deliberative  Process 


Thanks, 

Brian 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Lewis,  Josh[Lewis.Josh@epa.gov];  Gunasekara,  Mandy[Gunasekara. Mandy@epa.gov]; 

Charmiey,  Wiiliam[charmley.william@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov] 

From:  Wehrum,  Bill 

Sent:  Thur  12/21/201 7  12:30:30  AM 

Subject:  Re:  Glider  NPRM  Comment  Deadline  Extension  Request 
I  think  that's  the  way  to  go.  Thanks. 


Bill  Wehrum 

Assistant  Administrator 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 

(202)  564-7404 

On  Dec  20,  2017,  at  7:29  PM,  Grundler,  Christopher  <grundl er . christopher@ epa. gov>  wrote: 


We  will  prepare  same  letter  you  signed  today  unless  we  hear  differently 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Dec  20,  2017,  at  6:53  PM,  Wehrum,  Bill  <W ehrum.Bill@epa. goy>  wrote: 


FYI 


Bill  Wehrum 

Assistant  Administrator 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 

(202)  564-7404 

Begin  forwarded  message: 


From:  Paul  Billings  <Paul.Billings@lung.org> 

Date:  December  20,  2017  at  5:12:13  PM  EST 
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To:  "wehrum.bill@epa.gov"  <webrum.bill@epa.gov> 

Subject:  Glider  NPRM  Comment  Deadline  Extension  Request 


Mr.  Wehrum: 


Attached  please  find  my  letter  requesting  a  60-day  extension  of  the  January  5, 
2018,  comment  deadline  on  the  proposed  rule  “Repeal  of  Emission  Requirements 
for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits”  (Docket  ID  No. 
EPA-HQ-0 AR-20 1 4-0827)  to  March  5 ,  20 1 8 . 


Thank  you  for  your  consideration  of  this  request.  I  am  happy  to  answer  any 
questions. 


Paul  Billings 

National  Senior  Vice  President,  Advocacy 
American  Lung  Association 

202-785-3355 


<ALA  Extension  Letter  122017.pdf> 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Wed  12/20/2017  11:55:19  PM 

Subject:  Fwd:  Glider  NPRM  Comment  Deadline  Extension  Request 

ALA  Extension  Letter  122017.pdf 

ATT00001.htm 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 

Begin  forwarded  message: 


From:  "Wehrum,  Bill"  <Wehrum.Bill@epa.gov> 

Date:  December  20,  2017  at  6:53:07  PM  EST 

To:  "Lewis,  Josh"  <Lewis.Josh@epa.gov>.  "Gunasekara,  Mandy" 

<Gunasekara.Mandy@ep3.gov>.  "Grundler,  Christopher"  <grundler. christopher@epa.gov> 

Subject:  Fwd:  Glider  NPRM  Comment  Deadline  Extension  Request 


FYI 


Bill  Wehrum 

Assistant  Administrator 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 

(202)  564-7404 

Begin  forwarded  message: 


From:  Paul  Billings  <Paul.Billings@lung.org> 

Date:  December  20,  2017  at  5:12:13  PM  EST 

To:  "wehrum.bill@epa.gov"  <wehrum.bill@,epa.gov> 

Subject:  Glider  NPRM  Comment  Deadline  Extension  Request 


Mr.  Wehrum: 
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Attached  please  find  my  letter  requesting  a  60-day  extension  of  the  January  5,  2018, 
comment  deadline  on  the  proposed  rule  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits”  (Docket  ID  No. 

EPA-HQ-OAR-20 14-0827)  to  March  5,  2018. 


Thank  you  for  your  consideration  of  this  request.  I  am  happy  to  answer  any  questions. 


Paul  Billings 

National  Senior  Vice  President,  Advocacy 
American  Lung  Association 

202-785-3355 
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To:  Charmley,  William[charmley.william@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov] 

From:  Sutton,  Tia 

Sent:  Wed  12/20/201 7  1 1 :25:24  PM 

Subject:  RE:  Draft  letter  from  AA  Wehrum  to  NESCAUM  regarding  glider  rule 

imaae2Q  17-1 2-20-1 8351 1  .Pdf 

Final  Response  Letter  Glider  Repeal  Comment  Period  NESCAUM. DOCX 


Hi  all. 

Ex.  5  -  Deliberative  Process 


Thanks  all! 


-Tia 


From:  Charmley,  William 

Sent:  Wednesday,  December  20,  2017  2:17  PM 

To:  OTAQ  Materials  <OTAQMaterials@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Nelson,  Brian 
<nelson.brian@epa.gov> 

Subject:  Draft  letter  from  AA  Wehrum  to  NESCAUM  regarding  glider  rule 


Chris  - 


Ex.  5  -  Deliberative  Process 
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I  also  attached  the  incoming. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal  , _ , 

Subject:  Tentative:  HD  Trailer  and  Glider  Reconsideration  (call-in  |  Ex.  6  -  Personal  Privacy  j 
Start  Date/Time:  Tue  10/9/2018  6:05:00  PM 

End  Date/Time:  Tue  10/9/2018  6:55:00  PM 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Birgfeld,  Erin 

Sent:  Wed  12/20/201 7  9:07:56  PM 

Subject:  RE:  Thank  you  for  your  help  at  the  Dec.  4  glider  public  hearing  in  D.C. 


Thank  you  Bill.  Have  a  happy  holiday! 


From:  Charmley,  William 

Sent:  Wednesday,  December  20,  2017  3:34  PM 

To:  Waltzer,  Sam  <Waltzer.Sam@epa.gov>;  Dickinson,  David  <Dickinson.David@epa.gov>; 
Coe,  Edmund  <Coe.Edmund@epa.gov>;  Froman,  Sarah  <Froman.Sarah@epa.gov>;  Daniels, 
Jessica  <daniels.jessica@epa.gov>;  Ramig,  Christopher  <Ramig.Christopher@epa.gov>; 
Bachman,  Joseph  <Bachman.Joseph@epa.gov>;  Kenausis,  Kristin 
<Kenausis.Kristin@epa.gov>;  Galperin,  Diana  <Galperin.Diana@epa.gov>;  Burch,  Julia 
<Burch.Julia@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Mylan,  Christopher 
<Mylan.Christopher@epa.gov> 

Cc:  Lie,  Sharyn  <Lie.Sharyn@epa.gov>;  Patulski,  Meg  <patulski.meg@epa.gov>;  Snapp,  Lisa 
<snapp.lisa@epa.gov>;  Johnson,  Dennis  <Johnson.Dennis@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.gov>;  Moltzen,  Michael  <Moltzen.Michael@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 

Subject:  Thank  you  for  your  help  at  the  Dec.  4  glider  public  hearing  in  D.C. 


Dear  Sam,  Chris  R.,  Ed,  David,  Sarah,  Jessica,  Joe,  Kristin,  Julia,  Diana,  Erin  and  Chris  M., 


I  wanted  to  thank  all  of  you  for  volunteering  a  few  weeks  ago  to  help  ASD  on  the  day  of  the 
heavy-duty  glider  proposal  public  hearing.  Having  all  of  you  help  with  the  initial  rush  of 
stakeholders  for  the  first  few  hours  of  the  hearing  was  immensely  helpful  -  we  couldn’t  have 
done  this  without  all  of  you. 


During  the  day  we  had  more  than  60  people  come  to  the  hearing  to  provide  EPA  with  input  on 
this  action.  A  hearing  is  an  important  opportunity  for  members  of  the  public  and  the  full  range 
of  stakeholders  we  engage  with  to  interact  with  EPA,  and  I  really  appreciate  each  of  you  taking 
the  time  out  of  your  day  to  be  the  face  of  the  Agency. 
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I  also  apologize  for  being  so  late  in  thanking  all  of  you.  I  was  out  of  the  office  last  week,  and  the 
time  has  just  flown  by  since  December  4. 


I  hope  all  of  you  are  able  to  have  a  peaceful  holiday  break. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
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National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Simon,  Karl[Simon. Karl@epa.gov];  Moltzen,  Michael[Moltzen. Michael@epa.gov];  Patulski, 

Meg[patulski. meg@epa.gov] 

From:  Dickinson,  David 

Sent:  Wed  12/20/201 7  8:54:22  PM 

Subject:  RE:  Thank  you  for  your  help  at  the  Dec.  4  glider  public  hearing  in  D.C. 


Thanks  for  the  nice  note,  and  happy  holidays  to  you  as  well. 
FYI... 


Having  trouble  viewing  this  email?  View  it  as  a  Web 

page. 


To  Consider  Proposed  California  Greenhouse  Gas 
Emissions  Standards  for  .Medium-  and  Heavy-Duty 
Engines  And  Veiilcies  and  Proposed  Amendments  to  the 
Tractor-Trailer  GHG  Regulation 


The  California  Air  Resources  Board  (CARB  or  Board)  will  conduct  a  public 
hearing  at  the  time  and  place  noted  below  to  consider  approving  for  adoption  of 
the  proposed  California  greenhouse  gas  (GHG)  standards  for  medium-  and 
heavy-duty  engines  and  vehicles  (Phase  2)  and  the  proposed  amendments  to 
CARB’s  existing  Tractor-Trailer  GHG  Regulation. 

DATE:  February  8,  2018 

TIME:  9:00  a.m. 

LOCATION:  California  Environmental  Protection  Agency 

Air  Resources  Board  |  Byron  Sher  Auditorium 
1001  I  Street  Sacramento,  California  95814 

This  item  may  be  considered  at  a  meeting  of  the  Board,  which  will  commence 
at  9:00  a.m.,  February  8,  2018,  and  may  continue  at  8:30  a.m.,  on  February  9, 
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2018.  Please  consult  the  agenda  for  the  hearing,  which  will  be  available  at  least 
ten  days  before  February  8,  2018,  to  determine  the  day  on  which  this  item  will  be 

considered. 


Written  Comment  Period  &  Submittal  of  Comments 


Interested  members  of  the  public  may  present  comments  orally  or  in  writing  at 
the  hearing  and  may  provide  comments  by  postal  mail  or  by  electronic  submittal 
before  the  hearing.  The  public  comment  period  for  this  regulatory  action  will 
begin  on  December  22,  2017.  Written  comments  not  physically  submitted  at  the 
hearing  must  be  submitted  on  or  after  December  22,  2017,  and  received  no  later 
than  5:00  p.m.  on  February  5,  2018.  CARB  requests  that,  when  possible,  written 
and  email  statements  be  filed  at  least  ten  days  before  the  hearing  to  give  CARB 
staff  and  Board  members  additional  time  to  consider  each  comment.  The  Board 
also  encourages  members  of  the  public  to  bring  to  the  attention  of  staff  in 
advance  of  the  hearing  any  suggestions  for  modification  of  the  proposed 
regulatory  action.  Comments  submitted  in  advance  of  the  hearing  must 
be  addressed  to  the  following: 

Clerk  of  the  Board,  California  Air  Resources  Board 
1001  I  Street,  Sacramento  California  95814 


Please  note  that  under  the  California  Public  Records  Act  (Government  Code 
section  6250  et  seq.),  your  written  and  oral  comments,  attachments,  and 
associated  contact  information  (e.g.,  your  address,  phone,  email,  etc.)  become 
part  of  the  public  record  and  can  be  released  to  the  public  upon  request. 

Additionally,  the  Board  requests  but  does  not  require  that  persons  who  submit 
written  comments  to  the  Board  reference  the  title  of  the  proposal  in  their 

comments  to  facilitate  review. 


Inquiries  concerning  the  substance  of  the  proposed  regulatory  action  may  be 
directed  to  the  agency  representative,  Alex  Santos,  Staff  Air  Pollution  Specialist, 
On-Road  Heavy  Duty  Diesel  Section,  at  (626)  575-6682  or  (designated  back-up 
contact)  Mitzi  Magtoto,  Air  Resources  Engineer,  Strategic  Planning  and 
Development  Section,  at  (916)  323-8975. 

The  notice,  ISOR,  and  all  subsequent  regulatory  documents,  including  the  FSOR 
when  completed,  are  available  on  CARB's  website. 
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CLEARING  CALIFORNIA  SKIES  FOR  50  YEARS 


GARB  is  the  lead  agency  for  California’s  fight  against  climate  change, 
and  oversees  all  air  pollution  control  efforts  in  the  state  to  attain  and 
maintain  health-based  air  quality  standards.  Learn  more  at  www.arb.ca.gov. 


From:  Charmley,  William 

Sent:  Wednesday,  December  20,  2017  3:34  PM 

To:  Waltzer,  Sam  <Waltzer.Sam@epa.gov>;  Dickinson,  David  <Dickinson.David@epa.gov>; 
Coe,  Edmund  <Coe.Edmund@epa.gov>;  Froman,  Sarah  <Froman.Sarah@epa.gov>;  Daniels, 
Jessica  <daniels.jessica@epa.gov>;  Ramig,  Christopher  <Ramig.Christopher@epa.gov>; 
Bachman,  Joseph  <Bachman.Joseph@epa.gov>;  Kenausis,  Kristin 
<Kenausis.Kristin@epa.gov>;  Galperin,  Diana  <Galperin.Diana@epa.gov>;  Burch,  Julia 
<Burch.Julia@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Mylan,  Christopher 
<Mylan.Christopher@epa.gov> 

Cc:  Lie,  Sharyn  <Lie.Sharyn@epa.gov>;  Patulski,  Meg  <patulski.meg@epa.gov>;  Snapp,  Lisa 
<snapp.lisa@epa.gov>;  Johnson,  Dennis  <Johnson.Dennis@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.gov>;  Moltzen,  Michael  <Moltzen.Michael@epa.gov>;  Hengst,  Benjamin 
<FIengst.Benjamin@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 

Subject:  Thank  you  for  your  help  at  the  Dec.  4  glider  public  hearing  in  D.C. 


Dear  Sam,  Chris  R.,  Ed,  David,  Sarah,  Jessica,  Joe,  Kristin,  Julia,  Diana,  Erin  and  Chris  M., 


I  wanted  to  thank  all  of  you  for  volunteering  a  few  weeks  ago  to  help  ASD  on  the  day  of  the 
heavy-duty  glider  proposal  public  hearing.  Having  all  of  you  help  with  the  initial  rush  of 
stakeholders  for  the  first  few  hours  of  the  hearing  was  immensely  helpful  -  we  couldn’t  have 
done  this  without  all  of  you. 
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During  the  day  we  had  more  than  60  people  come  to  the  hearing  to  provide  EPA  with  input  on 
this  action.  A  hearing  is  an  important  opportunity  for  members  of  the  public  and  the  full  range 
of  stakeholders  we  engage  with  to  interact  with  EPA,  and  I  really  appreciate  each  of  you  taking 
the  time  out  of  your  day  to  be  the  face  of  the  Agency. 


I  also  apologize  for  being  so  late  in  thanking  all  of  you.  I  was  out  of  the  office  last  week,  and  the 
time  has  just  flown  by  since  December  4. 


I  hope  all  of  you  are  able  to  have  a  peaceful  holiday  break. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
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U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


EPA-1 9-01 26-A-002408 


ED  001620  00002930-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Orlin,  David[Orlin. David@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Charmley, 

Williamfcharmley.  william@epa.gov] 

Cc:  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  9/1/2017  5:10:37  PM 

Subject:  RE:  Gliders  SAC  capability  statement 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Orlin,  David 

Sent:  Friday,  September  01,  2017  12:35  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  Gliders  SAC  capability  statement 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Moran,  Robin[moran.robin@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Sutton,  Tia 

Sent:  Fri  9/1/2017  12:09:34  PM 

Subject:  Re:  For  your  review:  Q&As  on  MTE  and  HD  for  OCIR  AA  binder 
Hi  Bill, 

Sounds  good,  no  worries  at  all. 

Thanks, 

Tia 

Sent  from  my  iPhone 


On  Sep  1,  2017,  at  7:39  AM,  Charmley,  William  <charmlev .william@epa.gov>  wrote: 


Tia 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Aug  31,  2017,  at  1:02  PM,  Sutton,  Tia  <sutton.tia@epa. gov>  wrote: 


Hi  Bill, 

Sending  the  attached  Q&As  for  your  review  (see  my  note  below  for  more 
info/background  on  these): 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks, 

Tia 


Ex.  5  -  Deliberative  Process 


Please  take  a  look  at  the  attached  draft,  and  send  any  edits  you  may  have  by  noon  on 

Friday,  9/1. 


If  you  have  any  questions  on  any  of  this  or  need  more  background,  please  let  us  know. 
And  please  of  course  loop  in  others  as  you  see  fit. 


Thanks, 

Tia 


Not  Responsive 

<HD  Glider  Kit  Draft  QA  -  083017.docx> 
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To:  Charmiey,  William[charmley.william@epa.gov] 

From:  Parsons,  Christy 

Sent:  Mon  12/18/2017  5:37:29  PM 

Subject:  RE:  Monday's  Glider  hearing  -  a  few  of  the  key  testimonies 

Muncrief  1CCT  Muncrief  Glider  Testimony  Dec  4  2017  final.pdf 

Murohv  Erin-EDF-120417.pdf 

Roberts  Martha-EDF-120417.pdf 

Bullock  John-Environmental  Defense  Fund-12Q417.pdf 

Tonachel  Luke-NRDC-120417.pdf 

Cooke  DR  Dave-Union  Concern  Scientists-120417.pdf 

Hamilton  Jonna-Union  Concerned  Scientists-120417.pdf 


Hi  Bill, 


Attached  are  copies  of  the  testimony  we  received  from  the  organizations  that  you  requested 
below. 


If  any  additional  information  would  be  useful,  then  please  let  me  know. 


Christy 


From:  Charmiey,  William 

Sent:  Monday,  December  18,  2017  10:16  AM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  FW:  Monday's  Glider  hearing  -  a  few  of  the  key  testimonies 


Christy, 


Do  we  also  have  copies  of  the  testimony  from  the  hearings  from: 

•□□□□□□□□  ICCT 
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•□□□□□□□□  EDF 
•□□□□□□□□  NRDC 

•□□□□□□□a  ucs 


Thanks 

Bill 


From:  Charmley,  William 

Sent:  Thursday,  December  07,  2017  8:54  AM 

To:  Grundler,  Christopher  < grundler.christopher@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  Monday's  Glider  hearing  -  a  few  of  the  key  testimonies 


Chris, 


Attached  are  testimony  from  a  few  of  the  stakeholders  from  Monday.  Please  let  us  know  if 
you  would  like  an  overall  briefing  on  the  messages  we  heard  and  what  the  entire  spectrum  of 
commenters  had  to  say. 

Attached  is  the  testimony  from: 

•□□□□□□□□  EMA 
•□□□□□□□□  CARB 
•□□□□□□□□  Volvo 
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•□□□□□□□□  NACAA 
•□□□□□□□□  ATA 


Thanks 

Bill 
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To:  Spears,  Matthew[s pears. matthew@epa.gov];  Davidson,  Ken[Davidson. Ken@epa.gov]; 

Sargeant,  Kathryn[sargeant. kathryn@epa.gov];  Charmley,  William[charmley.william@epa.gov];  Orlin, 
David[Orlin.  David@epa.gov] 

From:  Bunker,  Byron 

Sent:  Wed  7/19/2017  12:14:02  AM 

Subject:  FW:  RPM  Act 

20170718  For  Upper  Mamt  re  RPM  Act.pptx 


Byron  Bunker 

Director  Compliance  Division 
Office  of  Transportation  and  Air  Quality 
Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Bunker.Bvron@epa.  gov 

Phone:  (734)214-4155 
Mobile:  (734)  353-9623 


From:  Tozzi,  Lauren 

Sent:  Tuesday,  July  18,  2017  6:36  PM 

To:  Brooks,  Phillip  <Brooks.Phillip@epa.gov>;  Bunker,  Byron  <bunker.byron@epa.gov>; 
Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Levine, 
Carolyn  <Levine.Carolyn@epa.gov>;  Folkemer,  Nathaniel  <Folkemer.Nathaniel@epa.gov> 
Subject:  RE:  RPM  Act 


Please  find  an  updated  version  of  the  slides  attached. 
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Lauren  Tozzi,  Attorney-Advisor 
Air  Enforcement  Division,  EPA 
(202)  564-4904 


From:  Brooks,  Phillip 

Sent:  Tuesday,  July  18,  2017  5:31  PM 

To:  Bunker,  Byron  cbunker.b v ron@epa. gov>;  Sutton,  Tia  <sutton.tia@epa.gov>:  Hengst, 
Benjamin  <1  lengst  Bs  nj  am  Ini'S  epa  gov>;  Levine,  Carolyn  <Levine.Carolvn@epa.gov> 
Cc:  Tozzi,  Lauren  <T ozzi  ,Lauren@epa.  gov> 

Subject:  RPM  Act 


All 


Not  Responsive;  Ex.  5  -  Attorney  Client;  Deliberative  Process 


By  the  way,  Lauren  deserves  the  credit  for  putting  this  together. 


P.S. 


Tia,  is  there  an  actual  petition  regarding  Gliders  currently  before  the  Agency? 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  12/18/2017  3:12:10  PM 

Subject:  Re:  Glider  Hearing  Testimony 


Ex.  5  -  Deliberative  Process 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 

134,214,4207  (Ann Arbor. MI) 

Ex.  6  -  Personal  Privacy  j 

www.epa.gov/otaq 

On  Dec  18,  2017,  at  10:06  AM,  Charmley,  William  <charmlev . william@epa. gov>  wrote: 


Chris  - 


If  we  complete  this  by  Friday  of  this  week,  or  by  next  week  on  Monday,  will  that  work?  If 
you  need  it  sooner  please  say  so. 


I  need  to  check  with  Christy  regarding  the  status  of  the  transcripts  from  the  court  recorder 
as  well. 


Thanks 

Bill 


EPA-1 9-01 26-A-00241 9 


ED  001620  00002958-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


From:  Grundler,  Christopher 

Sent:  Monday,  December  18,  2017  9:42  AM 

To:  Charmley,  William  <charmlev.william@epa.qov> 

Cc:  Stewart,  Gwen  <Stewart.Gwen@epa.qov> 

Subject:  Glider  Hearing  Testimony 


Ex.  5  -  Deliberative  Process 


Gwen — pis  print  and  create  folder  or  binder  for  me  with  label 


Thanks 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 

Ex.  6  -  Personal  Privacy  j 
www.epa.gov/otaa 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Moulis,  Charles 

Sent:  Wed  5/31/2017  7:50:59  PM 

Subject:  DRAFT  Glider  Kit  Background  and  Update  -  June  2017  (002).docx 

DRAFT  Glider  Kit  Background  and  Update  -  June  2017  (Q021.docx 


Bill, 


Attached  is  the  latest  one-page  on  gliders.  I  have  not  sent  it  to  OTAQ  materials,  but  I  am  cc-ing 
Tia  on  this  message  so  she  has  it. 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Spears,  Matthew[spears.matthew@epa.gov] 

From:  Moulis,  Charles 

Sent:  Tue  5/30/2017  9:34:34  PM 

Subject:  DRAFT  Glider  Kit  Background  and  Update  -  June  2017  (002).docx 

DRAFT  Glider  Kit  Background  and  Update  -  June  2017  (Q021.docx 


Bill, 


Here  is  a  draft  one-pager  on  gliders  that  Matt  and  I  put  together. 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Bunker,  Byron[bunker.byron@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Fri  12/15/2017  9:08:27  PM 

Subject:  RE:  Review  requested  of  supplemental  mission  measures  information  by  Friday,  Dec.  15 


Ex.  5  -  Deliberative  Process 


From:  Grundler,  Christopher 

Sent:  Friday,  December  15,  2017  3:50  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Cc:  Bunker,  Byron  <bunker.byron@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov> 

Subject:  Re:  Review  requested  of  supplemental  mission  measures  information  by  Friday,  Dec. 
15 


Ex.  5  -  Deliberative  Process 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.  epa.  gov/otaq 

On  Dec  15,  2017,  at  3:43  PM,  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>  wrote: 

Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Grundler,  Christopher 

Sent:  Friday,  December  15,  2017  3:26  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa. gov> 

Cc:  Bunker,  Byron  <bunker.b  vron@epa. gov>;  Charmley,  William 

<charmlev.wiHiam@epa.gov> 

Subject:  FW:  Review  requested  of  supplemental  mission  measures  information  by  Friday, 
Dec.  15 


Ex.  5  -  Deliberative  Process 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


From:  Bunker,  Byron 

Sent:  Friday,  December  15,  2017  12:08  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>:  Shaw,  Betsy 

<Shaw.  Betsy  @,epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>:  Cook,  Leila  <cook.leila@epa.gov> 

Subject:  RE:  Review  requested  of  supplemental  mission  measures  information  by  Friday, 
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Dec.  15 


Hi  Betsy, 


Ex.  5  -  Deliberative  Process 


Just  below  that  are  some  suggested  specific  edits  on  the  slides  you  shared.  As  Chris 
mentioned,  I  will  be  joining  Tuesday’s  meeting  via  video  for  OTAQ. 


Thanks, 


Byron 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Byron  Bunker 

Director  Compliance  Division 
Office  of  Transportation  and  Air  Quality 
Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Biinker.Bvron@epa.gov 

Phone:  (734)214-4155 
Mobile:  (734)  353-9623 
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From:  Grundler,  Christopher 

Sent:  Wednesday,  December  13,  2017  7:28  PM 

To:  Shaw,  Betsy  <Shaw.Betsv@,epa. gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benj amin@epa. gov>;  Cook,  Leila  <cook.leila@epa.gov>: 
Bunker,  Byron  <bunker  .bvron@epa .  gov> 

Subject:  Re:  Review  requested  of  supplemental  mission  measures  information  by  Friday, 
Dec.  15 


Betsy— 


Ex.  5  -  Deliberative  Process 


Will  this  work  for  you? 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
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U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 

www.  epa.  gov/otaq 

On  Dec  13,  2017,  at  6:51  PM,  Shaw,  Betsy  <Shaw.BetSY@epa.gov>  wrote: 
Hi  Ben  and  Reid, 


I’m  hoping  you  will  be  able  to  represent  OTAQ  and  OAP,  respectively,  in  the 
discussion  of  the  non-attainment  measure  during  next  week’s  monthly  business  review 
of  our  mission  measures  between  2:30  -  3:30  p.m.  on  Tuesday,  Dec.  19th  since  Chris 
and  Sarah  will  both  be  out  of  pocket.  Please  confirm  that  with  me  when  you  get  a 
chance. 


Ex.  5  -  Deliberative  Process 


Thanks, 
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Betsy 


<Draft  Air  Quality  Story  and  Non-Attainment  Strategic  Measure  12  13  17.pptx> 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Spears,  Matthew[spears.matthew@epa.gov];  Moulis,  Charles[mou lis.charles@epa.gov] 

From:  Simon,  Joseph 

Sent:  Mon  5/22/2017  10:51:46  AM 

Subject:  RE:  Penske  control  status 

AX- 17-000-7789  Final  Reso  Ltr.odf 

Hello  Bill, 

This  control  was  completed  and  sent  out  on  4-25-17. 

Some  of  our  response  letters,  like  this  one,  is  only  an  acknowledgement  of  receiving  their  letter. 
Please  see  attached  response. 

Joe  Simon 

Senior  Service  America,  Inc. 

Supporting  the  USEPA  through  a  Cooperative  Agreement 
under  the  Senior  Environmental  (SEE)  Program 
Assessment  and  Standards  Division 
Direct  line  734-214-4835 
Email:  Simon.Joseph@epa.gov 


— Original  Message — 

From:  Charmley,  William 

Sent:  Thursday,  May  18,  2017  5:52  PM 

To:  Spears,  Matthew  <spears.matthew@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Simon, 
Joseph  <Simon.Joseph@epa.gov> 

Subject:  Penske  control  status 

Matt,  Chuck  and  Joe 

On  Monday  can  you  let  me  know  the  status  of  the  EPA  response  to  the  control  letter  we  received  from 
Penske  on  glider  kits? 

Thanks 

Bill 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  12/15/2017  8:21:48  PM 

Subject:  Gliders:  Request  to  Extend  Comment  Period 


Bill — pis  add  this  item  to  the  agenda  for  HD  Nox  meeting. 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Nelson,  Brian[nelson. brian@epa.gov]; 

Hoyer,  Marion[hoyer.marion@epa.gov];  Zawacki,  Margaret[zawacki. margaret@epa.gov]; 
Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Moltzen,  Michaei[Moltzen. Michael@epa.gov] 
Cc:  Charmley,  William[charmley.william@epa.gov] 

From:  Patulski,  Meg 

Sent:  Thur  12/14/2017  8:11:04  PM 

Subject:  RE:  fOR  REVIEW  ASAP:  Urgent:  our  AQ  story  and  OAR's  nonattainment  strategic 
measure 

Kathryn, 


Mike  asked  me  to  send  over  these  comments  from  TCD.  We  were  not  able  to  close  the  loop 
with  everyone  in  TCD,  so  it's  possible  he  may  contact  you  off-line  with  any  last  changes. 


Ex.  5  -  Deliberative  Process 


Meg 


Ex.  5  -  Deliberative  Process 
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From:  Yanca,  Catherine 

Sent:  Thursday,  December  14,  2017  2:47  PM 

To:  Nelson,  Brian  <nelson.brian@epa.gov>;  Hoyer,  Marion  <hoyer.marion@epa.gov>;  Zawacki, 
Margaret  <zawacki.margaret@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Moltzen, 
Michael  <Moltzen.Michael@epa.gov>;  Patulski,  Meg  <patulski.meg@epa.gov> 

Cc:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  fOR  REVIEW  ASAP:  Urgent:  our  AQ  story  and  OAR’s  nonattainment  strategic  measure 


Ex.  5  -  Deliberative  Process 


Thanks! 

~Cay 


From:  Nelson,  Brian 

Sent:  Thursday,  December  14,  2017  12:19  PM 

To:  Hoyer,  Marion  <hoyer, marian@epa.gov>;  Zawacki,  Margaret  <zawacklniargaret@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Moltzen,  Michael  <Moltzen.Michael@epa.gov>; 
Patulski,  Meg  <p3tutski.meg@ep3.goy>;  Yanca,  Catherine  <V3nca.catherine@ep3.gov> 

Cc:  Charmley,  William  <charmiey.william@epa.gov> 

Subject:  RE:  fOR  REVIEW  ASAP:  Urgent:  our  AQ  story  and  OAR's  nonattainment  strategic  measure 


Kathryn, 

Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Hoyer,  Marion 

Sent:  Thursday,  December  14,  2017  11:11  AM 

To:  Zawacki,  Margaret  <zawacki.margaret@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov>; 

Moitzen,  Michael  <Moltzen.Michaei@epa.gov>;  Patulski,  Meg  <patulski.meg@epa.gov>;  Nelson,  Brian 

<neison.brian@epa.gov>;  Yanca,  Catherine  <yanca.c3therine@epa.gov> 

Cc:  Charmley,  William  <charmiey.william@epa.gov> 

Subject:  RE:  fOR  REViEW  ASAP:  Urgent:  our  AQ  story  and  OAR’s  nonattainment  strategic  measure 


Ex.  5  -  Deliberative  Process 


From:  Zawacki,  Margaret 

Sent:  Thursday,  December  14,  2017  10:55  AM 

To:  Sargeant,  Kathryn  <sargeant. kathryn@epa.gov>;  Moitzen,  Michael  <Moltzen.Michael@epa.gov>; 

Patulski,  Meg  <patuiski.meg@epa.gov>;  Hoyer,  Marion  <hQyer.marion@epa.gov>;  Nelson,  Brian 

<nelson.brian@epa.gov>;  Yanca,  Catherine  <y3nca.c3therine@epa.goy> 

Cc:  Charmley,  William  <charmiey.wiiliam@epa.gov> 

Subject:  RE:  fOR  REViEW  ASAP:  Urgent:  our  AQ  story  and  OAR’s  nonattainment  strategic  measure 


Ex.  5  -  Deliberative  Process 


From:  Sargeant,  Kathryn 

Sent:  Thursday,  December  14,  2017  10:15  AM 

To:  Moitzen,  Michael  <Mottzeri.tVtichael@epa.gov>;  Patulski,  Meg  <patulski.meg@epa.gov>;  Hoyer, 
Marion  <hoyer.marion@epa.gov>;  Nelson,  Brian  <nefson.bnan@ep3.gov>;  Yanca,  Catherine 

<yanca.catherine@ep3.gov>;  Zawacki,  Margaret  <zawacki.margaret@epa.gov> 
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Cc:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  fOR  REVIEW  ASAP:  Urgent:  our  AQ  story  and  OAR's  nonattainment  strategic  measure 

Importance:  High 
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Ex.  5  -  Deliberative  Process 


From:  Grundler,  Christopher 

Sent:  Wednesday,  December  13,  2017  8:48  PM 

To:  Charmley,  William  <charmley.winiam@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>;  Bunker,  Byron 

<bunker.byron@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>;  Sargeant,  Kathryn 
<sargeant.  kathryn@epa.gov> 

Cc:  Cook,  Leila  <cookJesla@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  Urgent:  Due  to  OAR  Friday 


Ex.  5  -  Deliberative  Process 
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Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  Ml) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

Begin  forwarded  message: 

From:  "Shaw,  Betsy”  <Shaw. Betsy@epa.gov> 

To:  "Hengst,  Benjamin”  <Hengst.Beniamin@epa.gov>,  "Harvey,  Reid”  <Harvey.Reid@epa.gov> 

Cc:  "Koerber,  Mike”  <Koerber.Mike@epa.gov>,  "Whitlow,  Jeff”  <Whitlow.Jeff@epa.gov>,  "Grundler, 
Christopher”  <grundler.christopher@epa.gov>,  "Dunham,  Sarah”  <Dunham.Sarah@epa.gov>,  "Jordan, 
Deborah”  <Jordan.Deborah@epa.gov>,  "Lakin,  Matt"  <Lakin.M3tthew@epa.gov>,  "Perez,  Idaiia” 
<Perez.ldafia@epa.gov>,  "Walters,  Margaret"  <Walters.Margaret@epa.gov>,  "Wolfe,  Michael” 
<Wolfe.Michael@epa.gov>,  "Vincent,  Marc"  <Vincent.Marc@epa.gov> 

Subject:  Review  requested  of  supplemental  mission  measures  information  by  Friday,  Dec.  15 

Hi  Ben  and  Reid, 


Ex.  5  -  Deliberative  Process 


Thanks, 

Betsy 
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To:  Charmley,  William[charmley.william@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov];  Bynum, 

Cheryl[bynum.cheryl@epa.gov];  Moulis,  Charles[mou lis.charles@epa.gov] 

Cc:  Simon,  Joseph[Simon.Joseph@epa.gov] 

From:  Spears,  Matthew 

Sent:  Mon  4/24/2017  3:30:44  PM 

Subject:  FW:  New  Control  AX-17-000-7789  from  Roger  Penske  to  repeal  Phase  2  glider  requirements 

AX-1 7-000-7789  Correspondence.pdf 

AX- 17-000-7789  Control  Slio.odf 

AX- 1 7-000-7789  DRAFT  to  R  Pr-nske  to  Repeal  Phase  2  Gliders. docx 


Hi  all, 


Ex.  5  -  Deliberative  Process 


I  would  appreciate  any  feedback  you  may  have,  thanks. 


Regards, 

Matthew  Spears 

Center  Director,  Heavy-Duty  Diesel  Standards  U.S.  Environmental  Protection  Agency 
2000  Traverwood  Dr. 

Ann  Arbor,  Ml  48105 

spears.matthew@epa.gov 

w.  734-214-4921 
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m.  734-276-7079 


From:  Simon,  Joseph 

Sent:  Monday,  April  24,  2017  10:50  AM 

To:  Spears,  Matthew  <spears.matthew@epa.gov> 

Subject:  New  Control  AX-17-000-7789 


Hello  Matt, 


New  Control  AX- 17-000-7789 


Please  see  attached. ! _ 

Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 


Any  questions,  please  let  me  know. 
Thanks 


HD  GHG  -  Appreciation  of 
consideration  to  repeal  the 

4/24/ 1 7  1 7057  AX- 1 7-000-  Greenhouse  Gas  Phase  2 

7789  regulations  relative  to  the  sale 
and  assembly  of  Glider  Kits 


Roger  S.  Penske,  . ,  ^  „ 

PENSKE  HDONC  ^attSpears  4/2g_ 
A  ,  Joe  Simon  _  „ 

Automotive  5/1 


Joe  Simon 

Senior  Service  America,  Inc. 

Supporting  the  USEPA  through  a  Cooperative  Agreement 
under  the  Senior  Environmental  (SEE)  Program 
Assessment  and  Standards  Division 
Direct  line  734-214-4835 
Email:  Simon.Joseph@epa.gov 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.govj;  Charmley,  William[charmley.william@epa.gov] 

From:  Simon,  Karl 

Sent:  Wed  12/13/2017  11:46:37  PM 

Subject:  Re:  EPA  takes  steps  toward  tighter  heavy-duty  truck  standards 
Bill  has  actually  been  very  erudite  in  the  past.  We  just  couldn’t  hear  him... 

On  Dec  13,  2017,  at  6:42  PM,  Grundler,  Christopher  <grundler.christopher@epa.gov>  wrote: 


I  am  pleased  that  Bill  will  be  elevating  the  dialogue  at  the  SLT 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Dec  13,  2017,  at  6:29  PM,  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>  wrote: 


I  knew  there  was  a  humanities  student  buried  in  there  somewhere,  Bill. 

On  Dec  13,  2017,  at  6:11  PM,  Charmley,  William  <charmlev. william@epa.gov> 
wrote: 


I  like  the  quotes,  plus  Karl’s  in  line  with  Cummins  quotes. 

I’m  getting  confused,  are  we  suppose  to  be  in  line  with  industry  or  not?  I  have 
much  to  learn.  I’m  sure  it  will  all  be  made  clear  at  that  EPA  201 8  National 
Executive  Leadership  Development  Conference. 

I’m  going  to  stay  positive,  and  it’s  only  Wednesday  of  my  week  long  class. 
“Look  closely.  The  beautiful  may  be  small.”  -  Immanuel  Kant 


That  ones  for  Ben. 


Bill 
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On  Dec  13,  2017,  at  5:57  PM,  Simon,  Karl  <Simon.Karl@epa.gov>  wrote: 


I  read  from  talking  points  that  ben  and  bill  gave  me  so  won’t  be  alone! 

On  Dec  13,  2017,  at  5:52  PM,  Grundler,  Christopher 

<  grundler.chri.stopher@epa.gov>  wrote: 


Enjoy  your  new  job  in  OARM.  I  think  the  grants  management  division 
director  is  vacant 


Christopher  Gmndler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.  gov/otaq 

On  Dec  13,  2017,  at  5:48  PM,  Simon,  Karl  <Simon.Karl@epa.gov> 
wrote: 


Note  that  they  didn’t  report  out  that  I  asked  folks  to  ask  bill  W  the 
question  when  he  was  speaking  later  in  the  day 

On  Dec  13,  2017,  at  4:27  PM,  Hengst,  Benjamin 

<Hengst.B  eni  amin@epa.  gov>  wrote: 


https://www.eenews.net/eenewspm/2017/12/13/stories/1060068939 


AIR  POLLUTION 

EPA  takes  steps  toward  tighter  heavy-duty 
truck  standards 


Sean  Reilly,  E&E  News  reporter 
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Published:  Wednesday,  December  13,  2017 

Almost  a  year  into  the  Trump  administration,  U.S.  EPA  is  continuing 
preliminary  spadework  that  could  lead  to  more  stringent  emissions 
standards  for  heavy-duty  trucks,  a  top  manager  in  the  agency's 
Office  of  Transportation  and  Air  Quality  said  yesterday. 

In  the  17  years  since  EPA  last  revised  the  standards  for  nitrogen 
oxides  (NOx),  "technology  has  dramatically  increased,"  Karl  Simon 
told  members  of  the  Clean  Air  Act  Advisory  Committee.  "There  are 
opportunities,  we  believe,  for  cost-effective  and  common-sense 
control  strategies." 

While  a  final  decision  on  whether  to  pursue  tighter  limits  will  rest 
with  EPA  chief  Scott  Pruitt,  "we've  begun  the  technical  work," 

Simon  said,  adding  that  states,  industry  and  other  interested  groups 
have  voiced  support.  Simon  heads  OTAQ's  transportation  and 
climate  division. 

Under  an  EPA  timetable  laid  out  last  December,  however,  it  will  be 
about  another  year  before  the  agency  pursues  a  proposed  rule  that 
would  tentatively  take  effect  for  model  year  2024  trucks  (E&EJ\jews 
PM,  Dec.  20,  2016).  One  committee  member,  Brian  Mormino  of  the 
Indiana-based  engine  maker  Cummins  Inc.,  urged  the  agency  to 
keep  going,  albeit  in  a  "collaborative''  fashion. 

While  Cummins  and  other  engine  makers  have  cut  NOx  emissions 
by  more  than  98  percent,  "the  issue  is  that  we  can  and  we  should 
do  more,  and  we're  willing  to  do  more,"  said  Mormino,  the 
company's  executive  director  for  worldwide  environmental  strategy 
and  compliance. 

Whether  Pruitt  will  ultimately  opt  to  do  more  remains  to  be  seen. 
With  a  draft  rule  published  last  month,  for  example,  Pruitt  is  seeking 
to  exempt  refurbished  "glider"  trucks  that  use  older  engines  from 
EPA's  "Phase  2"  greenhouse  gas  and  fuel  efficiency  standards  put 
in  place  last  year.  Cummins,  along  with  other  segments  of  the 
trucking  industry,  opposes  that  proposal,  and  Mormino  voiced  hope 
that  the  Phase  2  regulations  will  be  left  intact. 

EPA's  decision  to  study  tighter  NOx  standards  for  18-wheelers  and 
other  heavy-duty  trucks  came  in  response  to  a  petition  by  the  Los 
Angeles-area  South  Coast  Air  Quality  Management  District  and 
other  regulatory  agencies  that  say  the  step  is  essential  to  helping 
them  meet  the  national  70-parts-per-billion  ground-level  ozone 
standard  set  in  2015. 

NOx  is  a  key  ingredient  in  the  formation  of  ozone,  often  known  as 
smog.  While  the  petition  called  on  EPA  to  slash  NOx  standards  to 
one-tenth  their  current  level,  the  agency  did  not  commit  to  a  specific 
threshold. 

The  Clean  Air  Act  Advisory  Committee,  which  includes 


EPA-1 9-01 26-A-002445 


ED  001620  00003029-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


representatives  of  environmental  groups,  business  organizations, 
and  state  and  local  air  agencies,  advises  EPA  on  implementation  of 
the  1990  Clean  Air  Act  amendments. 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  7/18/2017  7:16:32  PM 

Subject:  RE:  Petition  on  Gliders 


I  have  not  been  able  to  find  anything  additional,  nor  has  OGC  or  Josh/C ariss a  in  OAR  10. 


From:  Grundler,  Christopher 
Sent:  Tuesday,  July  18,  2017  2:43  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 
Cc:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Petition  on  Gliders 


Any  more  info  on  this  petition  that  Sarah  was  told  arrived  last  week? 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 
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To:  Hebert,  Annette@ARB[annette. hebert@arb.ca.gov];  Charmley, 

William[charmley.william@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov];  Cook, 
Leila[cook.leila@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Haugen, 
David[haugen.david@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov];  Kitowski, 
Jack@ARB[jack.kitowski@arb. ca.gov];  Corey,  Richard@ARB[richard.corey@arb.ca.gov];  Bevan, 
Analisa@ARB[analisa. bevan@arb.ca.gov];  Fuentes,  Mark@ARB[mfuentes@arb.ca.gov];  Bunker, 
Byron[bunker.byron@epa.gov];  Cliff,  Steve@ARB[Steve. Ciiff@arb.ca.gov];  Fuentes, 

Mark@ARB[  mfuentes@arb.ca.gov];  mike  mccarthy[michael. mccarthy@arb.ca.gov];  Marvin, 
Cynthia@ARB[cynthia.  marvin@arb.ca.gov] 

From:  Carter,  Michael@ARB 

Sent:  Thur  9/14/2017  6:35:55  PM 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership  Coordination 
Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Ditto  from  me,  unless  Jack  and  Steve  have  anything  else. 


Michael  W.  Carter,  Assistant  Chief 
Mobile  Source  Control  Division 
Air  Resources  Board 


From:  Hebert,  Annette@ARB 

Sent:  Thursday,  September  14,  2017  10:54  AM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Grundler,  Christopher 
<grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>;  Simon,  Karl 
<Simon.Karl@epa.gov>;  Kitowski,  Jack@ARB  <jack.kitowski@arb.ca.gov>;  Carter, 
Michael@ARB  <michael.carter@arb.ca.gov>;  Corey,  Richard@ARB 
<richard.corey@arb.ca.gov>;  Bevan,  Analisa@ARB  <analisa.bevan@arb.ca.gov>;  Fuentes, 
Mark@ARB  <mfuentes@arb.ca.gov>;  Bunker,  Byron  <bunker.byron@epa.gov>;  Cliff, 
Steve@ARB  <Steve.Cliff@arb.ca.gov>;  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>; 
McCarthy,  Mike@ARB  <michael.mccarthy@arb.ca.gov>;  Marvin,  Cynthia@ARB 
<cynthia.marvin@arb.ca.gov> 

Subject:  RE:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership 
Coordination  Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Sounds  good. 

Annette  Hebert,  chief 
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Emissions  Compliance,  Automotive  Regulations  and  Science 
(ECARS)  Division 

California  Air  Resources  Board 

(626)450-6150 

a  h  e  be  rt@arb.ca.  gov 


CALIFORNIA 

.  ■■  •  ■  :  i  ■ 


From:  Charmley,  William  fmailto:charmlev.william@epa.qovl 

Sent:  Thursday,  September  14,  2017  9:32  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.Qov>;  Cook,  Leila  <cook.leila@epa.gov>: 
Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.qov>; 

Kitowski,  Jack@ARB  <iack.kitowski@arb.ca.gov>:  Carter,  Michael@ARB 

<michael.carter@arb.ca.gov>:  Corey,  Richard@ARB  <richard.corev@arb.ca.gov>:  Bevan, 
Analisa@ARB  <analisa.bevan@arb.ca.gov>:  Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>: 
Bunker,  Byron  <bunker.byron@epa.gov>;  Cliff,  Steve@ARB  <Steve.Cliff@arb.ca.gov>; 

Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>;  McCarthy,  Mike@ARB 
<michael.mccarthv@arb.ca.gov>;  Marvin,  Cynthia@ARB  <cvnthia.marvin@arb.ca.gov> 

Subject:  Request  for  Agenda  items  for  the  September  OTAQ/ARB  Senior  Leadership 
Coordination  Call  -  scheduled  for  Monday,  September  18  from  12-1  pm  Pacific 


Dear  all  - 


The  September  ARB-OTAQ  monthly  coordination  call  is  scheduled  for  this  upcoming  Monday 
from  12-1  west  coast/3-4  eastern. 
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This  email  is  a  request  for  Agenda  Items 


P 

Ex.  5  -  Deliberative  Process  E 


Best  regards, 
Bill 


DRAFT  Agenda  Items 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
Michael@ARB;  richard.corey@arb.ca.gov;  analisa.bevan@arb.ca.gov; 
mark.fuentes@arb. ca.gov;  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 


Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  I  Ex.  6  -  Personal  Privacy 
When:  Monday,  September  18,  2017  3:00  PM-4:00  PM  (UTC-65:0"0)"Easferh"Tihie  "(US""& 
Canada). 

Where:  C174/Rm  6520 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov];  Charmley, 

William[charmley. william@epa.gov] 

From:  Brian  C  Mormino 

Sent:  Wed  9/13/2017  10:27:21  AM 

Subject:  FW:  Letter  to  Administrator  Pruitt  -  glider  provisions  in  Heavy  Duty  Truck  and  Engine 

Greenhouse  Gas  Phase  2  rule 

ERA  Glider  Letter  2017.pdf 


From:  Miller  Jonathan  <i onathan .mi  11  er@; volvo.com> 

Date:  September  12,  2017  at  5:45:47  PM  EDT 

To:  "Gunasekara.Maiidv@epa.gov"  <Gunasekafa.Mandv@epa.gov>. 
"dravis.samantha@epa.gov"  <dravis.sam antha@epa.gov>.  "bolen.brittanv@epa.gov" 
<bolen.brittanv@,epa. gov>.  "baptist.erik@epa.gov"  <bapti st. erik@ epa. gov> 

Cc:  Traci  Kraus  <traci.kraus@cummins.com>.  "Gelb,  Jacqueline 

(Jacqueline.Gelb@,Navistar.com)’’  <J acqueline.Gelb@Navistar.com> 

Subject:  Letter  to  Administrator  Pruitt  -  glider  provisions  in  Heavy  Duty  Truck  and 
Engine  Greenhouse  Gas  Phase  2  rule 

On  behalf  of  Cummins,  Navistar  and  Volvo  Group,  please  see  the  attached  letter  from  our 
three  companies  to  Administrator  Pruitt  regarding  the  glider  provisions  in  the  Heavy  Duty 
Truck  and  Engine  Greenhouse  Gas  Phase  2  rule.  We  look  forward  to  discussing  Phase  2 
with  you. 


Jonathan  Miller 
Vice  President 

Government  Relations  and  Public  Affairs 

Volvo  Group  North  America 

2900  K  Street,  NW 

South  Building,  Suite  401 

Washington,  DC  20007 

Tel:  202  536-1555 

Mobile:  202  812-8515 
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e-mail:  ionathan.miller@volvo.com 
www.volvo.com 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Moulis,  Charles 

Sent:  Thur  8/31/2017  2:32:47  PM 

Subject:  Update  on  Phase  2  Reconsideration  -  DRAFT  VI  .pptx 

Update  on  Phase  2  Reconsideration  -  DRAFT  VI  pptx 


Here  is  the  draft  briefing. 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Charmley,  William[charmley.william@epa.gov] 

Cc:  Cyran,  Carissa[Cyran. Carissa@epa.gov];  Burch,  Julia[Burch. Julia@epa.gov];  Scoville, 

Pat[Scoville. Pat@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Lewis,  Josh 

Sent:  Wed  8/30/2017  8:33:48  PM 

Subject:  RE:  608,  gliders,  and  trailers  in  the  Reg  Agenda? 


Ex.  5  -  Deliberative  Process 


Josh 


From:  Sutton,  Tia 

Sent:  Wednesday,  August  30,  2017  2:28  PM 

To:  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Cc:  Cyran,  Carissa  <Cyran.Carissa@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov>;  Scoville, 
Pat  <Scoville.Pat@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  RE:  608,  gliders,  and  trailers  in  the  Reg  Agenda? 


(minus  Jackie  &  Deirdre;  plus  Bill) 


Hi  Josh, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks, 

Tia 


From:  Lewis,  Josh 

Sent:  Wednesday,  August  30,  2017  10:45  AM 

To:  Krieger,  Jackie  <KfiegenJadri.e@epa.gov>;  Clarke,  Deirdre  <clarke.deirdre@epa.gov>; 

Sutton,  Tia  <sutton.tia@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov>;  Scoville,  Pat 
<Scoville.Pat@epa.gov> 

Cc:  Cyran,  Carissa  <Cyran.C3rissa@epa.g0v> 

Subject:  FW;  608,  gliders,  and  trailers  in  the  Reg  Agenda? 


Ex.  5  -  Deliberative  Process 
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To:  Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Storhok,  I nes[storhok. ines@epa.gov] 

From:  Moulis,  Charles 

Sent:  Wed  8/30/2017  7:58:30  PM 

Subject:  RE:  Analyses  Need  for|_N“'H_“^-HGIider  Rule 

Staff  Planning  Document  -  Potential  Analysis  Needed  forgot  Responsive  jqlid...  (002).docx 


Here  is  an  updated  version. 


From:  Charmley,  William 

Sent:  Tuesday,  August  29,  2017  3:04  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Cc:  Storhok,  Ines  <storhok.ines@epa.gov> 

Subject:  RE:  Analyses  Need  fori  Not  Responsive  jGlider  Rule 


Chuck  - 


Thank’s  for  starting  this.  I  copied  this  into  the  attached  word  document  and  then  I  added  some 
additional  fields  in  redline/strikeout,  and  a  few  comments. 


Please  take  a  look  at  this  version  and  let  me  know  what  you  think. 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Tuesday,  August  29,  2017  11:27  AM 

To:  Charmley,  William  <charmley.william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cul  1  en .  an  gel  a@epa .  gov> 
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Subject:  Analyses  Need  for  Not  Responsive  plider  Rule 


Ex.  5  -  Deliberative  Process 
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To:  Spears,  Matthew[spears. matthew@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Moulis,  Char!es[moulis.charles@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Burch,  Julia[Burch.Julia@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  7/11/2017  8:28:22  PM 

Subject:  RE:  Glider  vehicle  compliance  with  emission  standards 


Ex.  5  -  Deliberative  Process 


From:  Sutton,  Tia 

Sent:  Tuesday,  July  11,  2017  4:12  PM 

To:  Spears,  Matthew  <spears.matthew@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov> 
Subject:  RE:  Glider  vehicle  compliance  with  emission  standards 


Hi  all. 

Ex.  5  -  Deliberative  Process 


Thanks, 

Tia 


From:  Spears,  Matthew 

Sent:  Monday,  June  26,  2017  5:36  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William  <charmley.wllliam@epa.gov>: 
Moulis,  Charles  <moulis .charles@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Burch,  Julia  <BiiTChiulia@epa.gov> 

Subject:  RE:  Glider  vehicle  compliance  with  emission  standards 


Hi  Tia, 
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Ex.  5  -  Deliberative  Process 


Regards, 

Matthew  Spears 

Center  Director,  Heavy-Duty  Diesel  Standards  U.S.  Environmental  Protection  Agency 
2000  Traverwood  Dr. 

Ann  Arbor,  MI  48105 

spears.matthew@epa.gov 

w.  734-214-4921 
m.  734-276-7079 


From:  Sutton,  Tia 

Sent:  Monday,  June  26,  2017  4:27  PM 

To:  Charmley,  William  <charmlev .william@epa.gov>:  Moulis,  Charles 

<moulls.charIes@,epa.gov>;  Spears,  Matthew  <spears .in atthew@epa . gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@.epa.gov>;  Burch,  Julia  < Burch . iul i a@epa . gov> 

Subject:  FW:  Glider  vehicle  compliance  with  emission  standards 
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Chuck  &  I  discussed  this  a  bit  earlier,  but  we  received  another  request  glider  below.  Take  a  look 
and  let  us  know  how  you’d  like  to  proceed  on  this  one. . . 


From:  Davis,  Matthew 

Sent:  Monday,  June  26,  2017  8:21  AM 

To:  Lubetsky,  Jonathan  <Lubetskv  .Jonathan@epa.gov>;  Mroz,  Jessica 

<mroz.iessica@epa.gov>:  Saltman,  Tamara  <Saltman  .Tamara@epa. gov>:  Sutton,  Tia 
<sutton.tia@epa.gov>:  Burch,  Julia  <Burch, Julia@,epa. gov> 

Cc:  Thundiyil,  Karen  <Thundivil.Karen@epa.gov>:  Haman,  Patricia 

<Haman.Patricia@epa.gov> 

Subject:  FW:  Glider  vehicle  compliance  with  emission  standards 


Hey  guys, 

Happy  Monday  morning!  Glider  kits  question/inquiry  from  Rep.  Tom  Reed  (R-NY-23).  (I  might 
note  that  I  saw  there  was  interest  in  this  following  up  from  the  House  Appropriations  Committee 
hearing  briefing  session  with  Jason  Gray.)  The  staffer  said  the  business  in  their  district  had  a 
specific  question  on  the  “grandfathering  in”  of  companies  doing  glider  kits  -  basically  they 
didn’t  fit  the  existing  definition  to  be  grandfathered  in  (if  that  is  in  fact  a  thing),  and  wanted  to 
know  if  we  were  considering  expanding  it  or  otherwise  helping  out  these  companies. 

I’ll  leave  it  up  to  you  as  to  whether  it  makes  the  most  sense  to  get  on  the  phone  with  the  staffer 
or  come  up  with  a  short  response  through  email.  Depending  upon  how  straightforward  or 
tortured  the  response  is  (and  when  our  son  is  bom),  it  may  be  Pat  or  Karen  (cc’ed)  who  end  up 
getting  back  to  the  staffer. 

Thanks, 

Matthew 


Here  is  the  email  excerpt  from  staffer,  Logan: 

We  have  a  constituent,  Mix  Brothers,  who  perform  engine  and  transmission  rebuilds,  as  well  as 
complete  glider  for  large  trucks.  They  are  not  exempt  under  40  CFR  (1037(t)(l)  because  they  are 
not  considered  a  “small  manufacturer”  under  the  regulation.  I  believe,  as  well,  that  they  did  not 
report  or  didn’t  have  sales  in  between  2010-2014  in  order  to  be  grandfathered  in. 

I  understand  that  is  some  movement  to  either  halt  or  repeal  some  of  these  requirements.  Do  you 
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mind  giving  me  an  update  as  to  where  you  all  are? 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  William  Charmley 

Sent:  Tue  12/20/2016  7:06:30  PM 

Subject:  Glider  kits 

http://www.overdriveonline.com/gl.iders-losing-altitude-emissions-regs-crack.-down-on-pre-20.10- 

engines-crimping-a-hot-market/# 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  William  Charmley 

Sent:  Tue  12/20/2016  7:05:10  PM 

http://www.overdriveonliiie.com/gliders-losjng-altitude-emissions-regs-crack-down-on-pre-2010- 

engines-crimping-a-hot-market/# 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
NATIONAL  VEHICLE  AND  FUEL  EMISSIONS  LABORATORY 
2565  PLYMOUTH  ROAD 
ANN  ARBOR,  MICHIGAN  48105-2498 


APR  2  5  2017 


OFFICE  OF 
AIRAND  RADIATION 


Roger  S.  Penske,  Chairman 

2555  Telegraph  Road 

Bloomfield  Hills,  Michigan  48302-0954 

Dear  Mr.  Penske: 

Thank  you  for  your  letter  of  April  19,  2017,  to  U.S.  Environmental  Protection  Agency  Administrator 
Scott  Pruitt,  requesting  the  EPA  to  reconsider  and  repeal  the  glider  and  glider  kit  requirements  of  the 
Heavy-duty  Phase  2  Greenhouse  Gas  and  Fuel  Efficiency  Final  Rule,  based  on  the  impact  on  your 
business.  The  Administrator  has  asked  me  to  respond  to  you  on  his  behalf. 

We  take  these  matters  seriously.  I  assure  you  that  we  will  consider  your  request  and  adhere  to  the  rule  of 
law  in  our  consideration. 

Again,  thank  you  for  your  letter.  If  you  have  further  questions,  please  contact  Matthew  Spears,  who  is 
the  Center  Director  for  Heavy-Duty  Diesel  Standards  within  our  Office  of  Transportation  and  Air 
Quality,  at  spears.matthew@epa.gov  or  at  734-214-4921. 


Sincerely, 


William  J.  Charmley,  Director 
Assessments  and  Standards  Division 


Internet  Address  (URL)  *  http://www.eiMi.gov 

Racycled/Recyclable  •  Printed  with  Vegetable  Oil  Based  Inks  on  100%  Postconsumer,  Process  Chlorine  Free  Recycled  Paper 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
WASHINGTON,  D.C.  20460 


December  20,  2017 


OFFICE  OF 
AIR  AND  RADIATION 


Mr.  Paul  J.  Miller 
Deputy  Director 

Northeast  States  for  Coordinated  Air  Use  Management 
89  South  Street,  Suite  602 
Boston,  M A  02111 

Dear  Mr.  Miller: 

Thank  you  for  your  letter  dated  December  14, 2017,  regarding  the  Environmental 
Protection  Agency’s  Proposed  Rule  “Repeal  of  Emission  Requirements  for  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits.”  In  your  letter,  you  request  that  the  EPA  extend  the  comment 
period  for  this  proposed  rule  by  an  additional  30  days. 

The  EPA  has  considered  your  request.  The  EPA  continues  to  believe  that  the  50-day 
comment  period  is  appropriate  and  therefore  is  denying  the  request  for  an  extension  of  the 
comment  period.  This  proposal  is  specific  to  requirements  that  begin  on  January  1,  2018,  and 
extending  the  comment  period  would  hinder  the  Agency’s  ability  to  make  a  decision  in  a  timely 
manner. 

Again,  thank  you  for  your  letter.  I  appreciate  the  opportunity  to  be  of  service  and  trust  the 
information  provided  is  helpful. 


Internet  Address  (URL)  •  http://www.epa.gov 

Recycled/Recyclable  •  Printed  with  Vegetable  Oil  Bated  Inkt  on  Recycled  Paper  (Minimum  50%  Postconsumer  content) 
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Testimony  of  John  Bullock,  Environmental  Defense  Fund,  at  EPA’s  Hearing  on  Its  Proposal  to 
Repeal  Emission  Requirements  for  Glider  Vehicles 

December  4,  2017 

My  name  is  John  Bullock  and  lama  Legal  Fellow  with  Environmental  Defense  Fund.  I  am  here  today  to 
testily  in  opposition  of  EPA’s  proposal  to  repeal  emission  requirements  for  glider  vehicles.  This  action 
taken  by  Administrator  Scott  Pruitt  is  one  of  many  in  a  pattern  of  undermining  EPA’s  mission  to  protect 
human  health  and  the  environment,  while  hiding  behind  disingenuous  claims  of  promoting  “rule  of  law” 
values. 

•  As  EPA  acknowledges,  emissions  from  freight  trucks  have  devastating  impacts  on  public  health.1 

•  Diesel  freight  truck  engines  emit  diesel  particulate  matter,  smog-forming  oxides  of  nitrogen 
(NOx),  numerous  air  toxics,  and  other  harmful  pollutants.  This  pollution  contributes  to  a  host  of 
respiratory  problems  and  premature  death.2 

•  EPA  has  taken  several  steps  to  address  freight  truck  pollution  in  recent  years.  But  despite  the 
overwhelming  science  about  the  damage  caused  by  pollution  from  heavy-duty  freight  trucks, 
Administrator  Pruitt  now  proposes  to  take  us  backwards  and  reopen  a  giant  loophole  that  would 
allow  for  the  sale  of  glider  trucks  without  any  modem  pollution  controls. 

•  EPA  correctly  states  in  their  press  release  for  this  rollback  that  gliders  make  up  less  than  5%  of 
the  heavy-duty  truck  market,  which  sounds  small  in  isolation.  But  they  fail  to  acknowledge  that, 
if  this  rollback  is  adopted,  glider  trucks  are  so  high  polluting  that  EPA  estimates  they  would  cause 
over  a  third  of  dangerous  NOx  and  particulate  matter  pollution  from  the  heavy-duty  freight  truck 
fleet  by  2025. 3 

•  This  rollback  would  have  serious  consequences  for  public  health;  repealing  these  protections 
would  also  cause  as  many  as  6,400  premature  deaths — just  from  glider  trucks  sold  through  2021 4 

•  Administrator  Pruitt  justifies  this  proposal  by  claiming  that  the  prior  administration  was  “bending 
the  rale  of  law”  and  “expanding  federal  reach”  by  regulating  these  polluting  trucks.5  But  a  closer 
examination  of  the  protections  put  in  place  by  the  prior  administration  shows  these  safeguards 
actually  promote  rule  of  law  values  such  as  regulatory  certainty  and  fairness  among  regulated 
entities. 

o  To  put  things  in  perspective,  it’ s  important  to  note  that  current  levels  of  glider  truck  sales 
are  a  relatively  recent  development.  After  EPA  improved  pollution  controls  for  freight 
trucks,  production  of  glider  trucks  increased  from  a  few  hundred  per  year  to  more  than 
10,000  in  2015.6 


1  EPA,  Smog  Soot  and  Other  Air  Pollution  From  Transportation  Sector  (Jan.  10, 2017), 
https://www.epa.gov/air-pollution-transportation/smog-soot-and-local-air-pollution 

2  Environmental  Defense  Fund,  EPA  Administrator  Scott  Pruitt  Moves  to  Reopen  Massive  Loophole  for  Worst 
Polluting  Trucks,  (Nov.  8, 2017), 

https://www.edf.org/sites/defeult/files/content/trucking_industry_leaders_on_gliders_2.pdf 

3  81  Fed.  Reg.  73,478, 73,943  (Oct.  25, 2016),  https://www.gpo.gov/fdsys/pkg/FR-20 1 6- 1 0-25/pdft20 1 6-2 1 203 .pdf. 

4  v  EPA  and  National  Highway  Traffic  Safety  Administration  Response  to  Comments  at  1965, 
https://nepis.epa.gOv/Exe/ZyPDF.cgi/P  1 00P8IS  ,PDF?Dockey=P  1 00P8IS.PDF. 

3  EPA,  Press  Release,  Administrator  Pruitt  Advances  Effort  to  Keep  EPA  within  Regulatory  Lane  with  Proposed 
Repeal  of  Glider  Provisions  from  Heavy-Duty  Truck  Rule,  (Nov.  9, 2017). 

https://www.epa.gov/nesg|elgase§^dminisfaatorjpniitt^dyangg§^ffort;keep-epa-witlun-regulatorv-lane-piopo|ed: 

repeal. 

6  Memorandum  from  Charles  Moulis,  to  William  Charmley,  Re:  Summary  of  Glider  Production  Data,  (Nov.  15, 
2017),  https://www.eenews.net/assets/20 17/11/2  l/document_gw_05.pdf. 
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o  As  responsible  freight  truck  manufacturers— ones  that  have  invested  in  and  install 

modem  pollution  controls — have  pointed  out,* 7  the  reason  for  this  large  increase  in  glider 
kit  manufacturing  is  to  evade  EPA  pollution  controls. 

o  When  EPA  moved  to  address  harmful,  disproportionate  pollution  from  glider  kits  in 
2016,  they  were  ensuring  that  all  truck  manufacturers  were  subject  to  similar  pollution 
control  standards. 

o  EPA  worked  to  cause  as  little  dismption  as  possible  to  the  glider  truck  industry  while  still 
meeting  its  responsibility  under  the  Clean  Air  Act  to  protect  the  public  from  this  harmful 
and  disproportionate  pollution. 

o  Under  EPA’s  common  sense  actions  to  close  the  loophole,  beginning  in  2018,  glider 
manufacturers  must  cap  production  of  high-polluting  vehicles  at  300  annually.  Gilder 
manufactures  remain  free  to  produce  additional  glider  vehicles  as  long  as  those  meet  the 
modem  air  pollution  controls  that  all  other  manufacturers  already  meet. 

o  If  the  agency  moves  ahead  with  its  proposal  to  reopen  this  glider  track  loophole,  EPA 
would  actually  undermine  regulatory  certainty  and  unfairly  disadvantage  the  responsible 
members  of  the  freight  trucking  industry. 

o  If  Administrator  Pruitt  were  truly  concerned  about  the  rule  of  law,  he  would  keep  these 
vital  public  health  protections  in  place,  as  they  help  ensure  a  level  playing  field  for  freight 
track  manufacturers. 

•  This  action  is  one  of  many  in  Administrator  Pruitt’s  short  tenure  that  shows  a  disregard  for  the 
agency’s  core  mission  to  protect  public  health  and  the  environment.  In  less  than  a  year, 
Administrator  Pruitt  has  taken  aim  at  protections  on  pollution  from  oil  and  gas,  power  plants, 
landfills,  passenger  cars,  and  numerous  other  sources. 

•  Perhaps  the  most  significant  of  Administrator  Pruitt’s  rollbacks  is  his  proposal  to  repeal  the  Clean 
Power  Plan. 

o  Repealing  the  Clean  Power  Plan  would  create  tremendous  regulatory  uncertainty  for 
states  and  regulated  entities.  Despite  Administrator  Pruitt’s  claims  about  restoring  the 
rule  of  law,  he  hasn’t  even  committed  to  replacing  the  Clean  Power  Plan  with  any  policy, 
even  though  the  Supreme  Court  has  affirmed  three  times  EPA’s  legal  responsibility  to 
protect  against  climate  pollution. 

o  And  like  the  glider  kit  rollback,  repealing  the  Clean  Power  Plan  would  have  devastating 
effects  for  public  health.  If  fully  implemented,  the  Clean  Power  Plan  would  annually 
prevent  90,000  asthma  attacks  in  children  and  300,000  missed  work  and  school  days  by 
2030.8  It  would  also  prevent  up  to  4,500  premature  deaths  every  year  by  the  Trump 
administration’s  own  analysis.9 

•  Administrator  Pruitt  has  repeatedly  shown  a  disregard  for  EPA’s  core  mission  of  protecting  the 
health  and  welfare  of  regular  Americans.  I  strongly  urge  that  this  Administration  change  course. 

In  particular,  Administrator  Pruitt  should  not  reopen  the  glider  truck  loophole. 

•  Thank  you  for  the  opportunity  to  testify  on  these  important  issues. 


1  See,  e.g..  Comments  of  Volvo  Tracking,  atp.  1865-69.  https://www.regiilati.ons.gov/docuTO.ent7D-EPA-HO-OAR- 

2014-0827-1966 

8  EPA,  Fact  Sheet:  Overview  of  the  Clean  Power  Plan,  https://archive.epa.gov/epa/cleanpowerp1an/fact-sheet- 
over\4ew-clean-power-plan.html. 

9  EPA,  Regulatory  Impact  Analysis  for  the  Review  of  the  Clean  Power  Plan  Proposal,  at  123. 

https://www.epa.gov/sites/production/fIles/2017-lQ/documents/ria  proposed-cpp-repealJ2017-10.pdf. 
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My  name  is  Dr*  Dave  Cooke,  Senor  Vehicles  Analyst  with  the  Union  of  Concerned  Scientists* 

I  appreciate  the  opportunity  to  speak  today,  although  frankly  I’m  a  bit  flummoxed  as  to  why  the 
Administration  is  seeking  to  ignore  its  legal  responsibility  to  regulate  glider  vehicles  and  protect 
Americans  from  this  egregious  pollution. 

The  proposed  repeal  would  affect  the  Heavy-duty  Phase  II  Emissions  and  Fuel  Economy  regulations,  a 
rulemaking  in  which  I  was  an  active  participant  in  the  more  than  3-year  process  through  which  these 
regulations  were  finalized.  The  agencies  engaged  with  stakeholders  across  industry  as  well  as 
community  representatives  and  non-governmental  organizations  like  the  Union  of  Concerned 
Scientists.  The  rulemaking  required  a  small-business  advocacy  review  panel,  which  solicited  input 
from  glider  vehicle  assemblers,  and  out  of  that  process  came  a  number  of  concessions  to  small 
businesses,  including  some  of  the  provisions  related  to  the  further  manufacture  of  glider  vehicles.  This 
was  a  well-informed  process  embraced  by  industry,  which  is  why  the  vast  majority  of  industry  is  asking 
for  this  regulation  to  be  left  untouched.  It  was  endorsed  by  the  largest  private  fleet  (Pepsi),  the  largest 
for-hire  fleet  (UPS),  the  American  Trucking  Associations,  and  even  the  largest  manufacturer  of  glider 
kits,  Daimler  Trucks  North  America. 

Today  we  find  ourselves  ignoring  the  findings  of  this  well-informed  multi-year  regulatory  process 
because  a  couple  businesses  with  political  ties  met  with  the  Administrator  and  petitioned  for  this 
provision  to  be  repealed.  Despite  claiming  hardship  in  the  petition,  these  businesses’  own  words  bely 
the  falseness  of  this  argument.  Fitzgerald  themselves  noted  that  they  could  still  be  profitable  under  a 
300-vehicle  cap,1  and  Indiana-Phoenix  even  reported  that  these  regulations  would  be  a  job  creator, 
requiring  additional  employees  to  ensure  compliance.11 

Additionally,  focusing  solely  on  the  glider  assemblers  completely  ignores  the  other  small  businesses  in 
the  industry  who  have  been  forced  to  compete  on  an  uneven  playing  field  thanks  to  the  loophole  the 
agency  is  now  seeking  to  reopen.  Dealerships  who  sell  vehicles  that  abide  by  pollution  restrictions  are 
being  put  at  a  competitive  disadvantage  by  those  such  as  Mr.  Clark’s  who  sell  glider  vehicles,  since 
skirting  the  law  to  assemble  a  new  vehicle  without  caring  one  iota  about  the  pollution  that  comes  from 
it  is  obviously  a  lot  cheaper  than  actually  abiding  by  pollution  restrictions. 

Of  course,  this  is  not  new  information  for  EPA— they  heard  this  already  from  these  small  businesses  in 
the  process  of  crafting  the  Phase  II  regulations”1  as  well  as  in  the  current  repeal  process. iv  EPA’s  own 
analysis  on  the  economic  impacts  of  this  provision  agrees,  noting  how  repeal  would  disadvantage  those 
who  are  actually  working  to  limit  pollution  from  the  trucking  industry/ 

Going  through  with  the  repeal  would  benefit  a  few  cheaters  at  the  expense  of  everyone  else,  and  this  is 
made  even  more  obvious  when  considering  the  adverse  impacts  this  repeal  would  have  on  air  quality. 

In  its  support  for  closing  this  loophole,  EPA  technical  staff  noted  that  each  year’s  worth  of  new  glider 
vehicles  at  today’s  production  levels  would  result  in  about  1600  premature  deaths  thanks  to  the  nearly 
200,000  tons  of  excess  NOx  emissions  and  5,000  tons  of  excess  particulate  produced  every  year.*1  This 
is  a  staggering  amount  of  pollution,  worse  than  having  a  new  Volkswagen  scandal  each  and  every  year 
of  production. 


[cwSE&ned  Scientists 


Btswa.org  Two  Brattle  Square,  Cambridge,  MA02138-3780  1 617,547,5552  f 617.864,9405 
1825  K  Street  NW,  Suite  800,  Washington,  DC  20006-1232  1  202.223.6133  f 202.223.6162 
500 12th  Street,  Suite  340,  Oakland,  CA  94607-4087  1 510.843.1872  f 510.843.3785 
One  North  LaSalle  Street  Suite  1904,  Chicago,  I L  60602-4064  1 31 2.5783750  ( 312.578375* 


EPA-1 9-01 26-A-002469 


ED  001620  00002950-00001 


EPA-HQ-201 8-002121  Production  Set  #2 


Since  this  initial  analysis,  EPA  has  not  only  confirmed  the  hazard  posed  by  these  vehicles  but  provided 
test  data  that  suggests  the  impacts  of  these  vehicles  could  be  even  worse  than  originally  anticipated* 

The  engines  Fitzgerald  is  putting  into  its  vehicles  were  the  subject  of  a  consent  decree  with  industry  as 
a  result  of  the  use  of  defeat  devices  throughout  the  1990s.  On  top  of  this,  Fitzgerald  is  actually  tuning 
the  controls  of  these  engines  even  more  towards  maximizing  fuel  economy  at  the  expense  of  increased 
emissions,1 II”1  resulting  in  a  failure  to  meet  even  the  lax  standards  the  engines  had  to  pass  two  decades 
ago.™  IPs  absolutely  appalling. 

Perhaps  even  more  appalling  is  the  slapdash  tests  Fitzgerald  has  submitted  to  the  docket  to  justify  the 
continued  sale  of  its  pollution-spouting  trucks.  While  ostensibly  taken  by  “independent”  researchers  at 
Tennessee  Tech,  the  research  was  in  fact  conducted  at  Fitzgerald's  facilities,  using  Fitzgerald's 
equipment  The  testing  conducted  fails  basic  scientific  principles— researchers  didn't  even  use  industry 
standard  test  cycles  to  enable  a  comparison  with  the  regulations  of  which  these  vehicles  are  in  violation, 
and  they  tried  to  judge  particulate  matter  (PM)  simply  by  eye. 

On  top  of  the  shoddy  lab  tests  themselves,  the  resulting  data  was  presented  in  a  misleading  way,  with 
the  researchers  excluding  the  numerical  results  of  the  chief  pollutants  of  concern,  soot  (PM)  and  smog- 
forming  N0x.  Had  I  conducted  my  own  doctoral  thesis  research  in  such  a  manner,  I  can  assure  you  I 
would  not  have  a  Ph.D.  today. 

And  yet  even  at  the  end  of  the  day,  these  researchers  and  Fitzgerald  themselves  acknowledge  that  these 
glider  vehicles  pollute  at  levels  that  far  exceed  the  standards  applied  to  trucks  in  the  past  decade.® 

The  science  shows  that  these  vehicles  endanger  public  health.  The  Clean  Air  Act  requires  that  EPA  set 
motor  vehicle  standards  that  protect  public  health.  It's  time  to  follow  the  science  and  do  what  is  right: 
let's  close  this  loophole  and  prevent  further  damage. 


I  Tommy  Fitzgerald,  Jr.:  “We're  set  up  to  make  a  profit  at  300  a  year.”  Quoted  in  Berg,  T.  2013.  “The  Return  of  the  Glider: 
Sales  have  been  booming,  but  will  the  trend  continue?”  TmeMngiqfaccm.  Online  at 

II  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -0149,  p.  B7. 

m  Docket  No.  EPA-HQ-OAR-2014-0827,  Documents  #  -1966, 4010,  -0918,  -0948,  md  4468. 

*  Docket  No.  EPA-HQ-OAR-2014-0827,  Documents  #  -2426,  -2385,  -2400,  -2396,  -2399,  -2398,  and  -2388. 
v  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2407,  p.  2. 

*  Annual  numbers  in  2025,  per  analysis  in  EPA  and  NHTSA.  2016.  Greenhouse  Gas  Emissions  and  Fuel  Efficiency 
Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles— Phase  2  Response  to  Comments  for  Joint  Rulemaking. 
EPA-420-R-16-901,  Table  A-l. 

™  Tommy  Fitzgerald,  Jr.:  “We  set  the  engine  up  to  where  it  can  be  more  efficient  Fuel  economy  benefits  are  achieved 
through  special  programming  of  the  engine's  electronic  module  and  from  the  external  and  internal  parts  used  in  the 
engine  rebuilding  process.”  Quoted  in  Jaillet,  J.  2014.  “Gliders  101:  Five  common  questions  about  glider  kits  answered,” 
Owim  Online  at 

^  Engine  operation  at  points  B75  and  C75  fall  within  the  control  area  and  fail  the  7  g/bhp-hr  “not  to  exceed”  (NTE) 
limit.  The  weighted  average  over  the  SET  cycle  of  6.73  g/bhp-hr  exceeds  the  6  g/bhp-hr  limit  of  the  Euro3  test  required 
under  the  consent  decree.  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2417,  Table  15. 

“  See  “Summary  Chart  of  Phase  1  Test  Results,”  submitted  as  part  of  the  petition  for  reconsideration.  Docket  No.  EPA- 
HQ-OAR-2014-0827,  Document  #  -2373,  p.  9. 
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Union  of  ,  ,  , 

oncemed  Scientists 


Thank  you  for  having  this  hearing  today  on  this  critically  important  issue.  My  name  is  Jonna 
Hamilton  and  I  am  the  Senior  Manager  of  Government  Affairs  for  the  Clean  Vehicles  team  at  the 
Union  of  Concerned  Scientists. 

The  Union  of  Concerned  Scientists  is  the  nation’s  leading  science-based  nonprofit,  putting 
rigorous,  independent  science  to  work  to  solve  our  planet’s  most  pressing  problems.  On  behalf 
of  UCS’s  more  than  500,000  supporters  and  23,000  scientists,  engineers,  and  public  health 
professionals,  I  strongly  oppose  this  proposed  action  on  the  part  ofEPA.  Glider  vehicles  are  just 
new  shells  with  ancient,  polluting  engines  in  them  that  negatively  affect  the  health  of  millions  of 
Americans.  This  industry  has  taken  off  in  the  last  7  years,  going  from  making  a  few  hundred  of 
these  vehicles  annually  to  making  well  over  10,000  in  2015. 1  This  exponential  increase  in  sales 
appears  to  be  just  to  avoid  complying  with  the  critical  pollution  control  standards  that  have  been 
put  in  place  that  protect  the  health  and  welfare  of  the  public.  In  fact,  the  vast  majority  of  the 
engines  used  for  these  vehicles  are  from  1998-2002  -  before  our  current  standards  were  in  place 
for  nitrogen  oxide  (NOx)  and  particulate  matter  (PM).2 3 4  And,  it’s  worth  noting,  these  engines 
were  out  of  compliance  with  standards  at  the  time  —  so  much  so  that  the  manufacturers  were 
found  to  be  cheating  on  their  pollution  control  systems  and  entered  a  settlement  agreement  with 
the  government.  We  thought  that  these  engines  would  be  getting  off  the  roads  by  now,  but 
instead  these  old, ^ cheating,  dirty  engines  are  finding  new  life  in  new  trucks  that  will  be  used  for 
decades  to  come. 

These  vehicles  will  result  in  severe  health  consequences  for  affected  communities,  ranging  from 
more  asthma  attacks  to  premature  deaths.  The  recent  complete  full  chassis  dynamometer  testing 
of  two  glider  vehicles  showed  that  NOx  emissions  were  43  times  higher  than  for  new  tractors 
manufactured  in  2014.  Particulate  emissions  ranged  from  50  to  450  times  higher  than  new 
trucks.  In  fact,  while  testing  for  particulates,  EPA  had  to  adjust  the  flow  of  exhaust  through 
their  system  because  the  levels  were  so  high  that  the  sensor  couldn’t  read  it.5  They  published 


1  Docket  No.  EPA-HQ-OAR-2014-0827-2379.pdf,  redacted  memo,  P.l. 

2  Ibid,  P.2 

3  EPA-420-R-16-901  EPA  and  NHTSA  Response  to  Comment  on  Proposed  Rulemaking  on  Greenhouse  Gas  Emissions 
and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  -  Phase  2.  P.1964  footnote  253. 
https:/,/nepis.epa.gov/Exe/ZyPDF.cgi/P100P8IS.PDF?Dockev=P100P8IS.PDF 

4  Docket  No.  EPA-HQ-OAR-2014-0827,  Document  #  -2417 

5  Ibid.  Figure  9. 
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pictures  of  the  filters  in  their  testing  report  and  it  literally  looks  like  someone  colored  the  filter 
with  a  sharpie,  whereas  the  control  filter  from  a  new  truck  looks  almost  pristine.  This  is  also 
what  particulate  matter  does  to  our  lungs. 

Diesel  exhaust  has  been  recognized  as  being  carcinogenic  by  the  World  Health  Organization’s 
Agency  for  Research  on  Cancer.  NOx  is  the  primary  ingredient  in  smog  and  is  known  to  cause 
asthma  attacks  and  cardiovascular  harm.  Particulate  matter  also  contributes  to  asthma  attacks 
and  is  linked  to  heart  attacks,  strokes,  lung  cancer,  and  premature  deaths.  In  fact,  EPA  estimated 
in  its  initial  rule  that  the  amount  of  particulate  matter  from  10,000  gliders  sold  per  year  would 
cause  1,600  premature  deaths  annually  -  this  is  a  conservative  estimate  as  glider  sales  exceed 
10,000  and  it  doesn’t  take  deaths  from  NOx  pollution  into  account.  This  is  a  horrifying  number, 
particularly  when  we  know  that  we  have  put  rules  in  place  to  ratchet  down  these  harmful 
emissions  to  protect  human  health  and  welfare.  The  large  manufacturers  of  dirty  glider  trucks 
exploited  an  oversight  of  regulation  for  many  years  and  are  now  fighting  to  allow  unlimited 
numbers  of  these  deadly  polluters  on  the  roads  forever.  Even  in  this  proposed  rulemaking,  EPA 
acknowledged  that  this  action  would  put  children’s  health  at  risk. 

The  health  impacts  of  this  pollution  are  not  equally  distributed.  Residents  of  low-income 
communities  and  communities  of  color  are  more  likely  to  live  near  busy  roads  and  freight  hubs, 
where  exposure  to  pollution  from  heavy-duty  vehicles  and  freight  is  greater.  Working,  living, 
playing,  and  exercising  near  busy  roads  has  been  found  to  increase  the  risk  of  health  impacts  - 
19%  of  Americans  live  near  a  busy  road,  but  that  number  increases  to  27%  for  people  of  color. 
Additionally,  the  median  income  near  busy  roads  is  roughly  10  percent  below  the  local  average, 
or  20  percent  lower  for  people  of  color.  This  proposal  to  continue  to  allow  unfettered  sales  of 
heavily  polluting  glider  vehicles  puts  our  most  vulnerable  citizens  at  further  risk  and  goes 
directly  against  the  mandate  of  the  EPA  to  protect  the  health  and  welfare  of  Americans. 

My  testimony  has  mostly  focused  on  the  pollution  and  therefore  health  impacts  of  these  vehicles,  which  is 
critical,  but  EPA’s  proposed  repeal  hinges  solely  on  EPA’s  legal  authority  to  regulate  these  trucks,  as  the 
Clean  Air  Act  limits  EPA  enforcement  to  “new”  vehicles.  So,  I  will  offer  some  information  on  places  that 
consider  these  to  be  new  vehicles. 

First,  Fitzgerald,  the  largest  manufacturer  of  glider  vehicles,  and  the  main  company  that 
submitted  the  petition  for  reconsideration  after  a  private  meeting  with  Administrator  Pruitt, 

6 IARC:  DIESEL  ENGINE  EXHAUST  CARCINOGENIC  https://www.iarc.fr/en/media-centre/Dr/2012/pdfs/pr213  E.odf 

7  Docket  No.  EPA-HQ-OAR-2014-0827-2379.pdf,  redacted  memo,  P.l. 

8  https://www.federalreqister.gOv/d/2017-24884/p-91 

9  Hricko,  A.,  G.  Rowland,  S.  Eckel,  A.  Logan,  M.  Taher,  and  J.  Wilson.  2014.  Global  trade,  local  impacts:  Lessons  from 
California  on  health  impacts  and  environmental  justice  concerns  for  residents  living  near  freight  rail  yards. 
International  Journal  of  Environmental  Research  and  Public  Health  11(2) :1914— 1941. 
doi:10.3390/ijerphll0201914; 

Houston,  D.,  W.  Li,  and  J.  Wu.  2014.  Disparities  in  exposure  to  automobile  and  truck  traffic  and  vehicle  emissions 
near  the  Los  Angeles— Long  Beach  Port  Complex.  American  Journal  of  Public  Health  1Q4(1):156-164. 
doi. 10. 2105/AJPH.  2012. 301120. 

10  Rowangould,  G.M.  2013.  A  census  of  the  U.S.  near-roadway  population:  Public  health  and  environmental  justice 
considerations.  Transportation  Research  Part  D:  Transport  and  Environment  25:59-67. 
doi:10.1016/j.trd.2013.08.003. 
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markets  these  as  new  vehicles  to  truckers  and  fleets.  Second,  several  states  title  these  vehicles 
with  the  date  of  manufacture  of  the  cab  or  glider  kit,  not  the  engine.  Third,  the  IRS  considers 
them  to  be  new  motor  vehicles  and  has  been  working  to  close  a  loophole  that  allows  the  sale  of 
these  vehicles  to  escape  paying  the  federal  excise  tax  if  they  are  25%  cheaper  than  a  comparable 
new  truck.  Some  dealers  advertise  glider  vehicles  as  new  trucks,  touting  that  they  have  a  new 
Vehicle  Identification  Numbers  and  are  often  deductible  as  a  new  truck  purchase  and  may  be  a 
depreciable  asset.  The  industry  portrays  everything  about  glider  trucks  as  new,  until  they  need 
to  comply  with  appropriate  emission  reductions. 

This  is  a  loophole  that  you  can  drive  a  truck  through.  We  strongly  support  closing  this  loophole 
and  ensuring  that  all  trucks  that  are  new  to  the  road  comply  with  modern  pollution  reduction 
regulations,  for  the  health  and  safety  of  all  Americans. 

Thank  you, 


Jonna  Hamilton 
Government  Affairs 
Union  of  Concerned  Scientists 


11  IRS  Office  of  Chief  Counsel  Memoranium  Number  201403014,  Seciton  4051:  Chassis  Renovation. 

https://www.irs.gov/pub/irs-wd/1403014.pdf 
11  httos://www.uDtruckcenter.com/western-star-gliders/ 
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Vehicles,  Glider  Engines,  and  Glider  Kits  rule 
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EPA,  1201  Constitution  Avenue,  NW,  Washington,  DC. 

Rachel  Muncrief  Oral  and  Written  Testimony 
Panel  2  (10:15-1 1:45am) 


cc 

THE  INTERNATIONAL  COUNCIL 
ON  CLEAN  TRANSPORTATION 


A.  Summary  of  Comments 

My  name  is  Rachel  Muncrief,  and  I  direct  the  heavy-duty  vehicles  program  of  the 
International  Council  on  Clean  Transportation.  I  have  been  working  on  heavy-duty 
vehicle  policy  in  the  United  States,  specifically  on  the  topic  of  controlling  diesel  engine 
exhaust  emissions,  for  15  years  —  5  years  at  the  ICCT  and  10  years  as  a  researcher  at 
the  University  of  Houston,  concluding  my  time  in  Houston  as  director  of  the  university's 
diesel  vehicle  testing  and  research  lab. 

Glider  trucks  consist  of  a  new  vehicle  chassis  into  which  an  older  re-manufactured 
engine  has  been  installed.  A  decade  ago,  sales  of  glider  trucks  in  the  US  were  mostly 
limited  to  vehicles  that  had  been  in  an  accident  that  left  the  body  unrepairable,  but  the 
powertrain  still  intact.  Over  the  past  10  years,  sales  of  glider  kits  have  increased 
exponentially  as  a  deliberate  attempt  by  glider  kit  manufacturers  and  assemblers  to 
circumvent  emissions  control  regulations.  In  the  Phase  2  Heavy  Duty  Vehicle 
Greenhouse  Gas  regulation,  the  EPA  sought  to  cap  and  eventually  disallow  the  sale  of 
glider  trucks  equipped  with  engines  that  are  not  compliant  with  current  emissions 
standards.  The  proposal  under  discussion  today  would  remove  that  provision  from  the 
Phase  2  regulation. 
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Based  on  ICCT's  analysis  of  the  impacts  of  this  regulation,  the  EPA  reached  the  correct 
conclusion  in  the  Heavy-Duty  Vehicle  Phase  2  Greenhouse  Gas  regulation.  It  is  our 
position  that  the  limitations  on  glider  trucks  sales  set  in  that  regulation  should  be  kept  in 
place  unaltered. 


I  would  like  to  focus  my  short  time  today  on  the  substantial  increase  in  air  pollution  and 
associated  public  health  consequences  that  this  proposal  would  bring  about.  It’s 
important  to  point  out  here  that  EPA  did  not  conduct  any  impact  assessment  or  cost 
benefit  analysis  for  this  proposal.  From  ICCT’s  perspective  this  is  highly  unusual,  and  a 
major  defect  in  the  proposal.  We  are  not  aware  of  any  previous  EPA  regulation  that 
failed  to  consider  air  quality  and  health  impacts  as  well  as  costs. 

The  ICCT  did  conduct  our  own  impact  analysis.  Let  me  summarize  our  findings. 

Emissions  from  glider  trucks  being  sold  today  are  much  higher  than  emissions  from  all 
other  new  trucks  because  the  engines  in  glider  trucks  are  not  equipped  with  any 
emissions  controls.  Modern  diesel  engines  have  the  equivalent  of  a  small  chemical 
factory  in  their  tailpipe,  which  enable  them  to  reduce  emissions  of  harmful  pollutants 
such  as  nitrogen  oxides  and  particulate  matter  by  over  90%. 

According  to  the  EPA’s  own  testing  results,  in  operations  typical  of  tractor-trailer  driving, 
glider  trucks  emit  30  times  the  NOx  and  60  times  the  PM  of  a  modern  tractor-trailer. 
Sales  of  glider  trucks  today  are  around  10,000  per  year— 5%  of  the  Class  7  and  8 
tractor  truck  market— up  over  an  order  of  magnitude  from  10  years  ago.  If  these 
numbers  continue  to  grow,  even  at  a  moderate  pace,  EPA’s  proposed  regulation  would 
expose  US  citizens  to  an  additional  1 .5  million  tons  of  NOx  and  16  thousand  tons  of  PM 
emissions  over  the  next  decade,  that  they  would  not  be  exposed  to  otherwise.  To  put 
this  in  monetary  terms,  this  is  equivalent  to  more  than  12  billion  dollars  in  health 
damages  over  the  next  decade. 
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ICCT's  analysis  was  done  using  EPA’s  own  emissions  testing  data,  EPA’s  MOVES 
model  estimates  of  annual  vehicle  sales  and  vehicle  miles  traveled,  and  EPA’s 
published  estimates  of  damages  per  ton  of  direct  emissions  from  on-road  mobile 
sources.  Therefore,  we  are  confident  that  if  EPA  had  done  an  impact  assessment  of  this 
proposal  their  numbers  would  be  close  to  ours. 

Let  me  put  these  emissions  numbers  into  perspective.  The  extra  NOx  emissions  caused 
by  this  proposal,  if  it  is  finalized,  will  be  13  times  what  the  impact  of  the  Volkswagen 
defeat  device  scandal  would  have  been  if  EPA  hadn’t  caught  VW  cheating  (something 
in  which  my  organization  played  a  small  but  important  part).  VW’s  deception  has  cost 
that  company  over  20  billion  dollars  in  fines  in  the  U.S.  It  would  be  inconsistent  and 
destructive  for  the  EPA,  having  helped  to  penalize  one  company  for  evading  a 
reasonable  emissions  regulation,  to  then  turn  around  and  rescind  another  regulation 
specifically  for  the  purpose  of  enabling  a  small  number  of  other  companies  to  profit  by 
harming  Americans'  health  and  environment  in  the  same  way. 

Finally,  the  proposal  to  overturn  the  glider  truck  provisions  is  based  on  one  argument: 
that  EPA  has  reinterpreted  the  Clean  Air  Act  and  determined  that  glider  trucks  are  not 
new  motor  vehicles,  and  EPA  does  not  have  authority  to  regulate  glider  trucks  and  their 
engines.  This  is  an  unreasonable  and  impermissible  interpretation  of  the  Clean  Air  Act 
for  a  number  of  reasons,  and  the  analysis  supporting  this  conclusion  is  included  in  our 
written  testimony. 


Thank  you  for  the  opportunity  to  testify  today. 
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B.  Supporting  Figures 
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Results  are  derived  from  chassis  dynamometer  testing1  conducted  by  US  EPA's 
National  Vehicle  &  Fuel  Emissions  Laboratory  (November  20,  2017).  Results  reflect  a 
95%  weighting  of  highway  activity  (55  and  65  mph  cycles)  and  5%  weighting  of  transient 
activity  (ARB  transient)  for  a  test  vehicle  with  a  combined  weight  of  60,000  pounds 
(including  the  tractor,  trailer,  and  payload). 


1  https://www. regulations. gov/document?D=EPA-HQ-OAR-201 4-0827-241 7 
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without  repeal  with  Pruitt’s  proposal 


Estimates  without  repeal  assume  glider  vehicle  sales  without  2010  emissions  compliant 
engines  drop  to  1 ,000  units  per  year  from  2018  to  2020  and  to  zero  starting  in  2021 . 
Estimates  with  Pruitt's  proposal  assume  sales  of  glider  vehicles  with  pre-2002  engines 
are  permitted  to  grow  from  approximately  10,000  units  per  year  in  2015  to  17,400  units 
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per  year  in  2027  (10.4%  of  total  sales).  Annual  total  sales  and  vehicle-miles  traveled  by 
tractor-trailers  are  sourced  from  US  EPA's  Motor  Vehicle  Emission  Simulator 
(MOVES20142).  Monetized  health  damages  (in  billion  2017  $)  are  equal  to  ICCT 
estimates  of  direct  PM2.5  and  NOX  emissions  from  Class  7  and  8  tractor  trucks  sold  in 
2018  and  later,  multiplied  by  US  EPA  estimates  of  damages  per  ton3  of  direct  emissions 
from  on-road  mobile  sources  in  2016.  Damages  in  future  years  are  converted  to  present 
value  terms  using  a  discount  rate  of  5%  per  year. 


2  https://www.epa.gov/moves 

3  https://www.epa.gov/benmap/sector-based-pm25-benefit-ton-estimates 
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C.  Legal  Memo  in  Support  of  EPA’s  authority  to  regulate  glider  vehicles 

EPA  proposes  to  reject  its  prior  interpretation  that  glider  vehicles  are  “new  motor  vehicles,”  and 
adopt  a  much  narrower  interpretation  -  glider  vehicles  cannot  be  new  motor  vehicles  because 
their  engines  and  other  parts  of  the  powertrain  are  used,  and  not  “showroom  new.”  This  would 
be  an  unreasonable  and  impermissible  interpretation  of  the  Clean  Air  Act  (CAA). 

EPA’s  prior  interpretation  is  clearly  reasonable,  if  not  compelled  by  the  Act.  The  current 
proposal  recognizes  this,  stating  that  “ff]ocusing  solely  on  that  portion  of  the  statutory  definition 
that  provides  that  a  motor  vehicle  is  considered  “new”  prior  to  the  time  its  “equitable  or  legal 
title”  has  been  “transferred  to  an  ultimate  purchaser,”  a  glider  vehicle  would  appear  to  qualify 
as  “new.””4  EPA  justifies  rejecting  this  straightforward  approach  by  arguing  that  the  structure 
and  history  of  the  Act  indicate  that  “it  seems  likely  that  Congress  understood  a  ‘  ‘new  motor 
vehicle,”  ...  to  be  a  vehicle  comprised  entirely  of  new  parts  and  certainly  not  a  vehicle  with  a 
used  engine.”5 

EPA’s  arguments  are  faulty  and  unsound  and  do  not  support  its  conclusion.  EPA  provides  no 
legislative  history  or  any  other  evidence  to  support  its  conclusion,  which  flies  in  the  face  of 
Congressional  intent  as  expressed  in  the  plain  language  of  the  definition.  EPA’s  arguments 
amount  to  unsupported  and  improper  guesses  or  speculation  as  to  Congressional  intent. 


4  83  FR  53442,  53445  (November  16,  2017). 

5  Id.  at  53446. 
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EPA  first  argues  that  glider  vehicles  have  only  recently  been  produced  in  great  numbers, 
therefore  “it  is  likely  that  [at  the  time  of  enactment]  Congress  did  not  have  in  mind  that  the 
definition  would  be  construed  as  applying  to  a  vehicle  comprised  of  new  body  parts  and  a 
previously  owned  powertrain.”6  EPA  provides  no  legislative  history  or  any  other  evidence  to 
support  this  conclusion,  which  flies  in  the  face  of  Congressional  intent  as  expressed  in  the  plain 
language  of  the  definition. 


EPA’s  argument  is  inconsistent  with  the  public  understanding  of  glider  vehicles  at  the  time  of  the 
enactment  of  the  CAA.  Prior  to  enactment,  the  Internal  Revenue  Service  imposed  an  excise  tax 
on  manufacturers  of  new  trucks  using  glider  kits.  This  tax  applied  when  a  “taxpayer  purchased 
...  in  packaged  or  "glider  kit"  form,  all  the  necessary  new  elements,  including  frame,  cab,  brake 
system,  etc. ...  and  then  had  the  structuring  and  assembling  processes  done  by  a  third  party.”7 
The  glider  kit  process  resulted  in  a  “new  truck  entity  having  been  produced,  and  not  a  repairing 
or  reconditioning  of  the  old  truck,”  and  the  manufacturer  of  the  new  truck  entity  was  subject  to 
the  excise  tax.  To  the  extent  the  public  view  of  glider  kits  at  the  time  of  enactment  is  even 
relevant,  given  the  absence  of  any  legislative  history,  at  that  time  vehicles  produced  using  glider 
kits  were  considered  new  vehicles,  subject  to  proper  regulation  by  the  government  as  new 
vehicles.  If  anything,  this  shows  Congress  would  likely  have  considered  glider  vehicles  to  be 
new  vehicles  when  it  enacted  the  CAA’s  definitions. 


6  Id.  at  53445. 

7  Boise  National  Leasing,  Inc.  v.  United  States,  389  F.2d  634,  636-37  (9th  Cir.  1968). 
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EPA  next  argues  that  similarity  in  the  definitions  used  in  the  CAA  and  the  Automobile 
Information  Disclosure  Act  of  1958  (AIDA)  shows  that  “Congress  intended  ...  that  a  “new 
motor  vehicle”  would  be  understood  to  mean  something  equivalent  to  a  “new  automobile”  — 
i.e.,  a  true  “showroom  new”  vehicle.”8  EPA’s  argument  relies  on  flawed  logic: 

(1)  AIDA  and  the  CAA  have  a  similar  definition  of  “new”  vehicle,  as  both  use  a  line 
drawn  at  the  transfer  of  title  to  the  ultimate  purchaser. 

(2)  AIDA  focuses  on  showroom  new  vehicles. 

(3)  Given  the  similarity  in  definitions.  Congress  also  intended  to  limit  the  CAA  to 
showroom  new  vehicles. 


EPA’s  analysis  is  superficial  and  incomplete.  It  does  not  consider  the  other  textual  provisions  of 
AIDA  and  how  they  interact,  and  does  not  consider  the  critical  differences  between  the  CAA  and 
AIDA  in  text  and  Congressional  purpose.  Even  assuming  Congress  was  aware  of  and  relied  on 
AIDA,  and  EPA  presents  no  evidence  of  this,  these  differences  indicate  that  Congress  rejected 
AIDA’s  narrow  and  limited  approach,  and  instead  opted  for  a  broader  more  expansive  legislative 
solution  in  Title  II  of  the  CAA. 


First,  EPA’s  reference  to  “showroom  new”  clearly  refers  to  the  showroom  of  a  new  car  dealer. 
AIDA’s  legislative  history  indicates  that  this  is  the  focus  of  AIDA.  See  Baltimore  Luggage 

8  83  FR  at  53446. 
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Company  v.  FTC,  296  F.  2d  608  (4th  Cir.  1961),  decided  several  years  before  adoption  of  the 
CAA.  The  problem  Congress  addressed  in  AIDA  was  fraud  and  deception  occurring  in  the 
showroom  of  new  car  dealers,  and  it  crafted  a  narrow  solution  to  address  it.  The  result  was  a 
requirement  for  a  window  label  for  new  cars  shown  by  new  car  dealers  in  their  showrooms. 
However  this  focus  on  dealers  and  their  showrooms  was  not  driven  by  AIDA’s  definition  of 
“new  automobile,”  but  by  other  provisions  of  that  law. 

AIDA’s  definition  of  a  new  automobile,  by  itself,  does  not  limit  AIDA  to  new  automobiles  that 
end  up  in  the  showroom  of  a  new  car  dealer.  That  focus  derives  from  a  separate  section,  the 
requirement  that  manufacturers  affix  the  window  label  to  a  new  car  prior  to  delivery  of  the 
vehicle  to  a  dealer.9  This  manufacturer  requirement  is  what  ties  the  window  label  to  the 
automobiles  shown  in  new  car  dealers’  showrooms,  not  the  definition  of  new  automobile.  In 
effect  Congress  defined  new  automobile  somewhat  broadly  in  AIDA,  but  then  narrowed  the 
labeling  requirement  by  limiting  it  to  only  those  new  automobiles  delivered  to  new  car  dealers. 
For  example,  a  new  car  sold  directly  by  a  manufacturer  would  not  be  subject  to  the  labeling 
requirement.  While  that  kind  of  distribution  would  not  typically  occur,  this  example  makes  clear 
that  the  definition  of  new  automobile  is  not  what  ties  AIDA  to  “showroom  new”  cars,  a  different 
section  of  the  law  achieves  this  result.  EPA’s  reasoning  and  conclusion,  which  relies  on  the 
AIDA  definition  by  itself,  is  not  supported  by  the  text  of  AIDA. 


9  “Everymanufacturerofnewautomobilesdistributed  incommerce  shall, prior  to  thedeliveryof  any 
new  automobile  to  any  dealer,  or  at  or  priorto  the  introduction  date  of  new  models  delivered  to  a  dealer 
prior  to  such  introduction  date,  securely  affix  to  the  windshield, or  side  window  of  suchautomobilea 
labelon  which  such  manufacturershallendorse  clearly, distinctly  andlegibly  true  and  correctentries 
disclosingthefollowinginformationconcerningsuchautomobile”  (emphasis  supplied)  15  U.S.C. 
1232.  The  enforcement  for  this  labeling  requirement  is  addressed  in  15  U.S.C.  1233. 
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The  CAA  and  AIDA  differ  in  many  important  ways,  and  it  is  clear  that  in  the  CAA  Congress  did 
not  take  the  narrow  approach  used  in  AIDA  and  did  not  focus  on  the  subset  of  vehicles 
presented  for  show  in  new  car  dealer’s  showrooms. 

(1)  The  CAA’s  Title  II  provisions  address  a  much  broader  societal  problem  -  air 
pollution  problems,  reaching  broadly  across  the  country  -  while  AIDA  addresses  a 
specific  consumer  information  problem  involving  just  new  car  dealers. 

(2)  Unlike  AIDA,  the  CAA’s  definition  of  new  motor  vehicle  covers  many  more  kinds  of 
vehicles  than  passenger  cars.  The  CAA  covers  all  kinds  of  cars  and  trucks,  from  the 
smallest  passenger  car  to  the  largest  commercial  tractor  trailer.  It  covers  many  more 
kinds  of  manufacturers  and  their  distribution  networks,  the  ways  in  which  new  cars  or 
trucks  are  sold  to  their  buyers.  The  vehicles  and  their  manufacturing  and  distribution 
networks  are  more  varied  than  the  limited  world  of  manufacturer  deliveries  of  passenger 
cars  to  new  car  dealers. 

(3)  Unlike  AIDA,  the  definition  of  new  motor  vehicle  is  not  limited  to  a  line  drawn 
based  on  the  transfer  of  title  to  an  ultimate  purchaser.  The  definition  of  new  motor 
vehicle  is  broader  in  scope,  and  it  is  clear  that  a  new  motor  vehicle  may  include  an  engine 
whose  title  has  already  passed  to  an  ultimate  purchaser,  that  is,  a  new  motor  vehicle  may 
include  a  used  engine.10  The  definition  also  covers  all  imported  vehicles,  clearly 

10  EPA  appears  to  argue  this  cannot  be  the  case,  because  Congress  routinely  used  the  term  new 
motor  vehicle  and  new  motor  vehicle  engine  together.  See  83  FR  at  53446.  However  the 
definition  of  new  motor  vehicle  engine  is  clear  -  a  new  motor  vehicle  can  include  an  engine 
whose  title  has  already  been  transferred  to  the  ultimate  purchaser.  See  CAA  section  216  (3)  and 
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including  used  vehicles.  Thus  on  its  face  the  definition  of  new  motor  vehicle  is  not 
limited  to  the  kind  of  “showroom  new”  vehicles  shown  by  new  passenger  car  dealers. 

(4)  It  is  the  manufacturer  requirement  that  focuses  AIDA  on  new  car  dealers’ 
showrooms,  not  the  definition  of  new  automobile.  The  parallel  manufacturer  provision  in 
the  CAA  is  section  203(a),  which  requires  that  a  manufacturer  obtain  an  EPA  certificate 
of  conformity  before  selling,  offering  for  sale,  introducing  into  commerce  or  delivering  a 
new  motor  vehicle  for  introduction  into  commerce.  Nothing  narrows  this  prohibition  or 
somehow  limits  Title  II  to  vehicles  delivered  to  a  dealer  for  presentation  in  “showroom 
new”  condition  in  their  showroom.  The  CAA  prohibition  is  much  broader  in  scope  than 
the  labeling  requirement  in  AIDA,  properly  reflecting  the  broader  scope  of  the  air 
pollution  problem  Congress  was  trying  to  solve. 

A  comprehensive  comparison  of  the  text,  structure,  and  legislative  purpose  of  AIDA  and  the 
CAA  shows  that  Congress  adopted  a  narrowly  tailored  solution  in  AIDA,  using  narrowing  text  to 
address  a  specific,  limited  consumer  information  problem,  but  rejected  this  approach  for  the 
CAA.  Congress  instead  chose  broader  and  more  expansive  text,  to  better  meet  the  larger  and 
more  complex  societal  problem  posed  by  air  pollution.  Congress  did  not  intend  to  limit  the 
CAA  to  “showroom  new”  vehicles,  as  it  did  in  AIDA,  and  even  assuming  Congress  was 
informed  by  AIDA,  it  is  clear  that  Congress  rejected  the  narrow  AIDA  approach  and  instead 
chose  a  broader  and  more  expansive  approach  for  the  CAA. 


81  FR  at  73518.  EPA’s  approach  is  inconsistent  with  the  definition  of  new  motor  vehicle  engine, 
and  would  make  the  first  part  of  that  definition  meaningless. 
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EPA  ignores  the  straightforward  meaning  of  the  text  adopted  by  Congress  in  favor  of  inferences 
or  guesses  as  to  what  Congress  must  have  “really  meant”  when  it  adopted  the  CAA.  This 
approach  was  rejected  by  the  Supreme  Court  in  Massachusetts  v.  EPA,  549  U.S.  497  (2007), 
which  found  that  “the  broad  language  of  [CAA]  §  202(a)(1)  reflects  an  intentional  effort  to 
confer  the  flexibility  necessary  to  [address  changing  circumstances  and  scientific  developments] 

. . .  [T]he  fact  that  a  statute  can  be  applied  in  situations  not  expressly  anticipated  by  Congress 
does  not  demonstrate  ambiguity.  It  demonstrates  breadth.”11  The  definition  of  new  motor  vehicle 
reflects  this  same  flexibility  and  breadth. 

Finally,  EPA  provides  no  justification  or  argument  that  its  proposed  interpretation  would  in  any 
way  further  the  purposes  of  the  CAA.  It  cannot,  as  EPA’s  proposal  does  the  opposite.  This 
proposal  would  lead  to  a  dramatic  rise  in  harmful  air  pollution,  with  no  explanation  as  to  why 
this  interpretation,  which  removes  EPA’s  ability  to  reasonably  address  this  vehicle  based  air 
pollution,  promotes  the  purposes  of  Title  II  of  the  Act,  which  are  designed  to  address  just  this 
kind  of  problem. 


EPA’s  proposed  interpretation  of  the  CAA  is  unreasonable  and  unjustified,  and  is  not  a 
permissible  interpretation  of  the  Act.  It  must  be  rejected,  and  the  current  interpretation  retained. 


11  Massachusetts  v.  EPA,  549  U.S.  497,  532  (2007). 
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Testimony  for  12/4  Hearing  on 

EPA’s  Proposal  to  Repeal  Emission  Requirements  for  Glider  Vehicles 
Erin  Murphy,  Environmental  Defense  Fund 

•  Hello,  my  name  is  Erin  Murphy  and  I  am  a  Legal  Fellow  with  the  Environmental  Defense 
Fund.  Thank  you  for  the  opportunity  to  testify  today. 

•  I  am  here  speaking  in  opposition  to  EPA’s  proposal  to  reopen  a  dangerous  loophole  for  glider 
trucks,  which  are  outdated,  super-polluting  diesel  freight  trucks. 

•  The  proposed  rollback  of  limits  on  glider  truck  pollution  is  senseless.  It  would  result  in  an 
enormous  increase  in  pollution  and  would  have  a  staggering,  detrimental  impact  on  public 
health.  Furthermore,  the  proposal  would  advantage  one  small  segment  of  the  freight  truck 
industry,  at  the  expense  of  more  responsible  manufacturers. 

HEALTH 

•  EPA’ s  proposal  would  allow  unlimited  numbers  of  new  glider  trucks  to  be  sold  with  dirty 
engines,  without  any  pollution  controls. 

o  These  glider  trucks  emit  harmful  soot  and  smog-causing  pollutants:  oxides  of 
nitrogen,  particulate  matter,  and  diesel  particulate. 

o  Exposure  to  those  air  pollutants  is  known  to  cause  or  worsen  respiratory  diseases  such 
as  asthma,  bronchitis,  and  emphysema,  can  aggravate  heart  disease,  and  can  even 
cause  premature  death.1  Diesel  particulate  is  known  to  cause  cancer.2 

•  EPA’s  mission  is  to  protect  human  health,  and  as  science  advances,  EPA  updates  its  rules  to 
help  protect  Americans  from  harmful  pollutants  in  the  air  we  breathe.  That’s  why  Congress 
created  this  dynamic  agency  -  to  bring  together  scientists,  policymakers,  &  unbiased  experts 
to  help  keep  people  and  our  environment  healthy. 

o  It’s  important  to  remember  the  past,  when  we  didn’t  have  the  benefit  of  sound  science 
and  sensible  safeguards. 


1  https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm; 
https://www.epa.gOv/no2-pollution/basic-information-about-no2#Effects 

2  https://www.cancer.org/cancer/cancer-causes/diesel-exhaust-and-cancer.html;  https://www.iarc.fr/en/media- 
cei.itrc/pr/201 2/pdfs/pr21 3  E.pdf 
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o  My  mom  has  told  me  stories  of  ho  w,  as  a  kid  playing  outside,  she  and  her  friends 
would  run  through  the  neighborhood  chasing  the  DDT  truck.  The  kids  would  race  to 
keep  up  with  the  truck  and  run  through  the  clouds  of  DDT. 
o  Fifty  years  later,  my  mother’s  story  is  horrifying.  We  know  now  that  DDT  is  toxic  -  it 
is  a  likely  carcinogen  and  an  endocrine  disruptor.3  Our  country  has  taken  action  to 
protect  Americans  from  this  dangerous  substance, 
o  Just  as  we  learned  more  about  DDT,  we  have  learned  about  the  harmful  emissions 
from  freight  trucks.  EPA  issued  standards  to  limit  dangerous  pollution  from  freight 
trucks,  and  manufacturers  developed  technology  to  reduce  pollution,  so  that  trucks 
produced  today  are  vastly  cleaner  and  safer  than  just  20-30  years  ago. 
o  We  know  that  the  pollution  emitted  by  uncontrolled  freight  trucks  is  very  harmful  to 
human  health.  Reopening  the  gliders  loophole  could  result  in  6,400  premature  deaths, 
just  from  glider  trucks  sold  through  2021. 4  So  why  would  we  do  that?  Why  go  back 
to  allowing  trucks  on  the  road  that  emit  so  much  pollution,  when  information  on  the 
health  consequences  is  so  clear? 

UNFAIR  TO  LA  W-ABIDING  BUSINESS 

•  These  questions  are  particularly  hard  to  answer  because  Administrator  Pruitt’s  proposal 
benefits  just  a  few  companies,  while  disadvantaging  responsible  freight  truck  manufacturers 
that  have  invested  in  pollution  controls. 

o  Let’s  review  the  history  —  there  used  to  be  a  loophole  that  allowed  these  glider  trucks 
to  be  built  without  having  to  comply  with  current  pollution  rules.  Then,  in  the  phase  2 
rule  regulating  greenhouse  gas  emissions  from  heavy-duty  vehicles,  issued  in  October 
2016,  the  EPA  closed  the  glider  trucks  loophole.5  No  one  challenged  EPA’s  decision 
to  close  the  glider  loophole  at  that  time. 


3  https://wvw.epa.gov/ingredients-used-pesticide-products/ddt-brief-history-and-status 

4  ht ' i.-://blo ga,edl  .or;  cli.mace4 1 1/201 7/1  i/16/<pas--.>rmtt-tries-to-o:)ca-a-loophole-to-alfow-SPper-poiluting-trucks; 
on-our-roads/ 

5  httr>s:/  w  w federalregi5ter.gov/documents/20 16/10/25/20 1 6421203/ greenhouse-gas-eniissions-and-tuel- 
efficiency-standards-for-medium— and-heaw-dutv-engines-and 


EPA-1 9-01 26-A-002488 


ED  001620  00002953-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


•  Fitzgerald  Glider  Kits  is  the  largest  glider  kit  dealer  in  the  country.6  During  the  2016 
election,  Trump  visited  the  Fitzgerald  facility  for  an  event.  Earlier  this  year,  EPA 
Administrator  Scott  Pruitt  met  with  the  owner  of  Fitzgerald  Glider  Kits.7 

o  Only  after  its  private  meeting  with  Administrator  Pruitt  did  Fitzgerald  file  a  petition 
asking  EPA  to  reconsider  the  glider  rule.8  Administrator  Pruitt  agreed.9  That  process 
resulted  in  the  proposal  we  are  discussing  today.10 
o  This  is  cronyism. 

o  If  EPA  goes  through  with  this  proposal  to  reopen  the  loophole,  other  truck 

manufacturers — who  are  already  complying  with  existing  standards — will  be  forced 
to  compete  for  sales  with  super-polluting  glider  trucks, 
o  Volvo,  which  manufactures  MAC  trucks,  has  stated  that  the  availability  of  glider 
trucks  creates  “an  unlevel  playing  field  for  manufacturers  of  new  vehicles.”11 

•  EPA’s  proposal  to  reopen  the  loophole  for  glider  trucks  is  counter  to  the  agency’s  core 
mission.  The  American  people  rely  on  EPA  to  monitor  health  threats  and  protect  the  public 
from  dangerous  pollution.  This  rule  would  increase  exposure  to  harmful  pollution,  causing 
Americans  to  get  sick  and  die  early,  and  just  for  the  sake  of  political  cronyism.  EPA  should 
not  reopen  the  glider  trucks  loophole. 

•  Thank  you  again  for  the  opportunity  testify. 


6  https://www.iit2geraldgliderkits.com/about-fitzgerald/ 

7  ht!i'.s..;'wwv,'.'.vaslungtoG:>o.st.coni:i-oittics-',c:.,a-is-taking-morc-advice-fi'om-industrv— and-ignoring-its-own- 

scieniisis/cOJ/ai/liVgalrbabarbifc-j  lc-7-9c5S  c,62S8.i44af98 . >jcir:sMrnlVu!ii:ijei;m;:,l/|5o03055540: 

https://www.documentdo»d.(yrg..  documents- 40649jiO-Prum-Sked-atid-McCartJiv . 5ked.html 

8  hew:// wwv.  .c:g:Kgov/sllcs/i.nc-duciioa/fiI"S.  20 i  7-07/documents/hd-ghg-fr-fitzgerald-recons-Detition-20 17-07- 
10.pdf 

9  https://www.epa.gov/sites/productioii/files/20t7-08/documents/hd-ghg-phase2-fit2geraM-gl.iders-ltr-2017-08- 
17.pdf 

10  https://www.eoa. govAegulaticns-emissions-vehicles-and-eneines/proposed-rule-repeal-emission-requirements- 
glider 

11  https://ww.iegulations.gOv/docttmeDt7D---BFA:HQiOAR-2014r082M966 
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Testimony  of  Martha  Roberts,  Environmental  Defense  Fund 

EPA’s  Hearing  on  Proposed  Rule:  Repeal  of  Emission  Requirements  for  Glider 

Vehicles,  Glider  Engines,  and  Glider  Kits 

December  4,  2017 

My  name  is  Martha  Roberts.  I  am  an  attorney  with  Environmental  Defense  Fund.  Thank  you  for  the 
opportunity  to  testify  today. 

I  am  here  on  behalf  of  Environmental  Defense  Fund’s  over  two  million  members  and  supporters  to 
oppose  any  rollback,  any  delay,  or  any  weakening  of  pollution  limits  for  super-polluting  glider  trucks. 

I  think  we’ve  all  been  stuck  behind  heavy-duty  freight  trucks  belching  black  soot  while  driving.  That 
thick,  black  soot  looks  bad  for  you,  and  it  is  bad  for  you. 

We  see  less  and  less  of  that  these  days,  thanks  to  common  sense  standards  from  the  Environmental 
Protection  Agency  (EPA)  that  protect  us  from  this  harmful,  excessive  pollution. 

But  that  progress  is  now  at  risk.  Administrator  Scott  Pruitt’s  proposal  to  reopen  a  loophole  would 
allow  the  sale  of  super-polluting  glider  trucks  that  lack  modem  pollution  controls.  This  is  an 
unconscionable,  irrational  step  that  would  allow  an  unlimited  number  of  these  dangerous,  outdated 
freight  trucks  on  the  road.  Anyone  who  likes  to  breathe  air  should  be  concerned. 

Let’s  talk  first  about  the  amount  of  pollution  at  stake.  It  is  staggering.  Super-polluting  glider  trucks 
emit  harmful  soot  and  smog-causing  pollutants  -  including  oxides  of  nitrogen  and  particulate 
matter,  as  well  as  cancer-causing  diesel  particulate  -at  a  rat e  forty  times  that  of  new  engines.1 

If  this  loophole  is  reopened,  EPA  estimates  that  by  2025  glider  trucks  would  comprise  just  five 
percent  of  the  nation’s  heavy-duty  freight  truck  fleet,  but  they  would  cause  one  third  of  the  fleet’s  air 
pollution.2 

This  pollution  puts  lives  at  risk.  Data  that  Administrator  Pruitt’s  own  agency  has  collected  shows  that 
reopening  the  loophole  could  result  in  as  many  as  6,400  premature  deaths  from  soot  pollution,  just 
from  the  glider  tracks  sold  through  2021.3  And  this  assessment  is  actually  conservative,  as  it  doesn’t 
account  for  the  health  harms  from  cancer-causing  diesel  particulate  pollution  or  from  smog 
formation  caused  by  these  super-polluting  tracks. 

This  proposal  is  a  grave,  immediate  threat  to  public  health. 

Meanwhile,  Administrator  Pruitt’s  action  to  reopen  this  loophole  goes  against  the  stated  wishes 
of  other  freight  track  manufacturers  and  dealers,4  who  responsibly  invested  in  pollution  control 
equipment  and  depend  on  a  level  playing  field  for  the  well-being  of  their  businesses  and  the 
Americans  they  employ.  Many  of  their  representatives  are  here  today  to  oppose  this  rollback. 

For  example,  here’s  what  freight  truck  dealership  Nuss  Tracks  had  to  say: 


1  EPA,  Frequently  Asked  Questions  about  Heavy-Duty  ‘‘Glider  Vehicles”  and  ‘‘Glider  Kits”, 
https://nepis.epa.gov/Exe/ZyPDF.cgi/PiooMUVI.PDF?Dockey=PiooMUVI.PDF. 

2  81  Fed.  Reg.  73,478, 73,943  (Oct.  25, 2016),  https://www.gp0.g0v/fdsys/pkg/FR-2016-10-25/pdf/2016- 
21203.pdf. 

3  EPA  and  National  Highway  Traffic  Safety  Administration  Response  to  Comments  at  1965, 
https://nepis.epa.gov/Exe/ZyPDF.cgi/PiooP8IS.PDF?Dockey=PiooP8IS.PDF. 

4  https://www.edf.org/sites/default/files/content/trucking_industry_leaders_on_gliders.pdf. 
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The  original  intent  of  selling  gilder  [trucks]  has  moved  from  a  rebuilding  mechanism  to  now 
mainly  evading  diesel  emissions  EPA  mandates.5 

Volvo,  the  manufacturer  of  MAC  Trucks,  noted  that  the  availability  of  “glider  trucks”  is  creating: 
[A]n  unlevel  playing  field  for  manufacturers  of  new  vehicles  designed  and  certified  to  be 
compliant  to  all  current  emissions,  fuel  efficiency,  and  safety  regulations.6 


Why  is  Administrator  Pruitt  giving  the  glider  industry  special  treatment  over  responsible  freight 
truck  manufacturers  —  and  over  the  health  of  American  families?  Administrator  Pruitt  granted  a 
glider  industry  request  to  reconsider  the  standards  after  a  meeting  with  a  major  glider 
manufacturer  in  May.  That  same  manufacturer  prominently  hosted  an  event  for  Donald  Trump  early 
in  his  presidential  campaign. 

Administrator  Pruitt’s  attempt  to  repeal  these  important  safeguards  reeks  of  political  cronyism,  and 
is  being  done  at  the  expense  of  public  health.  Families  and  communities  across  America  will  be 
exposed  to  the  dangerous  pollution  from  thousands  more  of  these  dirty  freight  trucks  on  our 
highways. 

It  is  important  to  remember  the  larger  context.  This  rollback  is  one  part  of  a  larger  onslaught  of 
attacks  that  the  Pruitt  Administration  is  carrying  out  against  vital  pollution  protections  at  the  behest 
of  politically  connected  major  polluters.  Right  now,  EPA  also  has  an  open  comment  period  on  rolling 
back  the  Clean  Power  Plan,  America’s  only  nation-wide  limit  on  carbon  pollution  from  power  plants. 
And  Administrator  Pruitt  is  also  moving  ahead  on  numerous  other  rollbacks  of  safeguards  that 
protect  Americans  from  dangerous  pollution. 

Administrator  Pruitt  is  putting  American  families  at  risk  from  dirty  tailpipes  and  dirty  smokestacks.  I 
urge  this  Administration  to  remember  EPA’s  core  mission— to  protect  Americans  from  pollution— 
and  reject  wholesale  rollbacks  of  common  sense  safeguards  that  protect  Americans,  including  glider 
truck  pollution  limits. 

Thank  you  for  the  opportunity  to  speak  today. 


5  https://www.regulations.gov/document?D=EPA-HQ-OAR-20i4-o827-0922. 
6https://www.regulations.gov/document?D=EPA-HQ-OAR-20i4-o82y-i966. 
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Testimony  of  Luke  Tonachel,  Director  of  the  Clean  Vehicles  and  Fuels  Project  at  the  Natural 
Resources  Defense  Council  before  the  U.S.  Environmental  Protection  Agency  at  the  Public 
Hearing  for  the  Proposed  Rule  to  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider 

Engines,  and  Glider  Kits 

December  4,  2017 

As  Prepared  for  Delivery 

Good  morning  Director  Grundler  and  ERA  staff.  My  name  is  Luke  Tonachel  and  I  direct  the  Clean 
Vehicles  and  Fuels  Project  at  the  Natural  Resources  Defense  Council,  or  NRDC.  I'm  here  today 
on  behalf  of  NRDC's  more  than  3  million  members  and  online  activists.  NRDC  strongly  opposes 
the  repeal  of  the  emissions  requirements  for  glider  vehicles  and  their  engines.  If  this  repeal 
were  to  proceed  it  would  open  a  deadly  dirty  truck  loophole. 

This  dirty  truck  loophole  created  by  allowing  unfettered  sales  of  new  trucks  with  old,  dirty 
engines  will  lead  to  thousands— if  not  hundreds  of  thousands— of  premature  deaths. 
According  to  EPA's  analysis,  one  model  year  of  10,000  glider  vehicles  would  increase  pollution 
enough  to  cause  1,600  premature  deaths.  This  is  astounding  and  dangerous.  And  the  damages 
are  likely  to  be  much,  much  bigger  because  this  loophole  would  encourage  thousands  more  of 
these  new  dirty  trucks  to  be  sold  and  operated  on  public  roads.  Allowing  this  to  occur 
completely  goes  against  EPA's  mission  to  safeguard  the  public's  health  by  ensuring  we  have 
clean  air. 

The  rollback  that  EPA  is  proposing  today  will  cost  American's  billions  of  dollars  in  increased 
health  care.  Damages  to  Americans  are  estimated  to  be  $6  to  $14  billion  annually  according  to 
EPA's  analysis  if  the  sales  of  these  dirty  trucks  are  unrestricted. 

Some  communities  will  bear  a  disproportionate  amount  of  the  life-threatening  NOx  and 
particulate  matter  pollution  from  this  dirty  truck  loophole.  The  sickness  and  billions  of  dollars 
in  costs  will  not  be  spread  evenly.  Those  living  near  heavily-traveled  roadways  and  ports  where 
truck  traffic  is  heavy  will  be  most  affected.  These  disadvantaged  communities  are  often  already 
saddled  with  higher  health  burdens  and  have  fewer  resources  to  protect  their  health.  EPA's 
proposal  would  likely  increase  the  risks  to  these  communities. 

Clearly,  EPA  has  failed  to  adequately  take  this  disproportionate  burden  into  account.  The 
proposal  completely  lacks  a  detailed  assessment  of  the  enormous  impacts  that  this  change  in 
policy  would  have  on  disadvantaged  and  environmental  justice  communities.  It's 
unconscionable  to  put  anyone  at  risk  from  avoidable  pollution  but  especially  disturbing  to 
increase  risk  on  communities  already  carrying  heavier  burdens. 
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EPA*$  proposal  increases  health  risks  to  the  public  so  that  a  small  number  of  glider  vehicle 
companies  can  boost  their  profits.  Prioritizing  Industry  profits  over  citizens"  health  is  not  the 
mission  of  ERA.  The  dominant  new  glider  vehicle  assembler,  Fitzgerald  Glider  Kits,  funded 
research  in  an  attempt  to  show  that  their  vehicles  are  not  dirty  but  the  claim  does  not  hold  up. 
Based  on  data  from  Daimler  Trucks  North  America  and  PACCAR,  EPA  found  that  "nearly  all 
engines  for  recent  glider  production  are  1998-2002  pre-EGR  engines"  that  lack  the  technology 
necessary  to  meet  current  standards. 

The  emissions  results  from  testing  recently-produced  glider  tractors  from  model  years  2016  and 
2017  at  the  National  Vehicle  and  Fuel  Emissions  Laboratory  are  shocking.  Compared  to 
conventionally  manufactured  model  year  2014  and  2015  trucks,  the  glider  tractors  showed  the 
following: 

•  NOx  emissions  43  times  as  high,  and  PM  emissions  55  times  as  high  in  steady  state 
cruising  operations,  and 

•  NOx  emissions  4-5  times  higher  and  50-450  times  higher  In  transient  operations. 

Allowing  thousands  of  these  vehicles  to  be  sold  each  year  is  simply  unacceptable  from  a  health 
perspective. 

The  proposal  also  fails  on  a  commercial  basis.  Opening  the  market  to  these  dirty  trucks  that 
exploit  a  loophole  undermines  the  level  playing  field  the  regulations  are  supposed  to  create  so 
that  ail  new  truck  and  component  manufacturers  can  fairly  compete  to  bring  needed  cleaner 
technology  to  the  market. 

In  conclusion,  EPA  must  do  all  it  can  to  protect  public  health  and  keep  the  U.S.  on  the  path  to  a 
cleaner  environment.  Repealing  the  glider  emission  standards  is  a  dangerous  U-turn.  On  behalf 
of  NRDC  and  our  supporters,  I  strongly  urge  EPA  to  maintain  the  current  glider  vehicle  and 
engine  standards  and  drop  this  proposal. 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  .Normal. _ 

Subject:  Tentative:!  Not  Responsive  jGlider  Reconsideration 
Start  Date/Time:  ''Mon"T072372‘0l7  7:10:00  PM 

End  Date/Time:  Mon  10/23/2017  8:00:00  PM 
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From:  Kataoka,  Mark 

Location:  N158 


Importance: 

Subject:  Tentative: 
Start  Date/Time: 

End  Date/Time: 

Normal 

|  Not  Responsive  i Glider  Reconsideration 

Mon  10/30/2017  6:10:00  PM 

Mon  10/30/2017  7:00:00  PM 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  Normal _ 

Subject:  Accepted:!  Not  Responsive 
Start  Date/Time:  ‘Mon  T072/2CT17 

End  Date/Time:  Mon  10/2/2017 


Glider  Reconsideration 
7:00:00  PM 
7:50:00  PM 
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From:  Kataoka,  Mark 

Location:  N158 

Importance:  ..Normal _ , 

Subject:  Accepted:!  Not  Responsive  [Glider  Reconsideration 


Start  Date/Time: 
End  Date/Time: 


WecTI 071 T/ZUT7  7:50:00  PM 
Wed  10/11/2017  8:35:00  PM 
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To:  Charmley,  William[charmley.william@epa.gov] 

Cc:  Nelson,  Brian[nelson. brian@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Catherine 
Boland[cboland@MEMA.ORG] 

From:  Laurie  Holmes 

Sent:  Fri  1/5/2018  9:35:15  PM 

Subject:  MEMA's  Comments  on  EPA  Proposal  on  Gliders 

MEMA  Comments  to  EPA  on  Proposal  to  Repeal  Regulation  on  Glider  Kits  Jan  5  2018.pdf 


Bill, 

Please  find  attached  MEMA’s  comments  that  were  submitted  to  die  docket  today  on  EPA’s 
proposal  on  gliders.  MEMA  expresses  opposition  to  the  proposed  repeal  of  requirements  for 
gliders  and  expresses  support  for  the  compromise  for  gliders  that  was  included  in  the  final  Phase 
2  rule. 


Best, 

Laurie 

Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
Mobile:  202-422-6182 
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From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>;  Leigh  Merino  <lmerino@MEMA.ORG>;  Laurie 
Holmes  <lholmes@mema.org> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov> 
Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal-emission- 

requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 
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It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  learn  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are  the  members 
MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 

•  Thursday,  November  30  from  3-4  or  4-5pm 

•  Tuesday,  December  5  from  3-4pm 

•  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 


Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal  . _ _ 

Subject:  Meeting  Forward  Notification:  [ Not  Responsive  | Glider  Reconsideration 
Start  Date/Time:  Mon  1 1/6/201 7  6:1 6:00  PM 

End  Date/Time:  Mon  1 1/6/2017  7:00:00  PM 

Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 

|  Not  Responsive  j  Glider  Reconsideration 


Meeting  Time 

Occurs  every  Monday  from  1:10  PM  to  2:00  PM  effective  11/6/2017.  (UTC-05:00)  Eastern  Time  (US  & 
Canada) 

Recipients 

Saraeant.  Kathrvn 

Orlin.  David 
Kataoka,  Mark 

All  times  listed  are  in  the  following  time  zone:  (UTC . 05:00)  Eastern  Time  (US  &  Canada) 

Sent  by  Microsoft  Exchange  Server 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal 

Subject:  Meeting  Forward  Notification:  I  Not  Responsive  j Glider  Reconsideration 
Start  Date/Time:  Mon  1 0/30/201 7  6:L1'0‘:'0'0'P'M  J 

End  Date/Time:  Mon  10/30/2017  7:00:00  PM 

Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

,.Meet|nq _ „ 

!  hJot  .Re^P°ns!vejGlider  Reconsideration 


Meeting  Time 

Monday,  October  30,  2017  2:10  PM-3:00  PM. 


Recipients 

Saroeant,  Kathryn 

Orlin.  David 
Kataoka.  Mark 


times  listed  are  in  the  following  time  zone:  (UTC-05;0Q)  Eastern  Time  (US  &  Canada) 


Sent  by  fvlicrosoft  I 


iiange  Serve 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal 

Subject:  Meeting  Forward  Notification:! 

Start  Date/Time:  Mon  1 0/23/201 7  7:'T0:0tJ  PM' 

End  Date/Time:  Mon  10/23/2017  8:00:00  PM 


Not  Responsive 


Glider  Reconsideration 


Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 

I  Not  Responsive  jGlider  Reconsideration 

L _ : 

Meeting  Time 

Monday,  October  23,  2017  3:10  PM-4:00  PM. 


Recipients 

Saroeant,  Kathryn 

Orlin.  David 
Kataoka.  Mark 


times  listed  are  in  the  following  time  zone:  (UTC-05;0Q)  Eastern  Time  (US  &  Canada) 


Sent  by  fvlicrosoft  I 


nange  Serve 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Charmley,  William[charmley.william@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Kataoka, 
Mark[Kataoka. Mark@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Sutton,  Tia 

Sent:  Tue  8/29/201 7  6:47:17  PM 

Subject:  RE:  HOLD  for  discussion  on  HD  actions 


I  would  agree  with  all  that  Chuck  has  said  -  and  I  know  I  owe  folks  an  email  on  this,  so  Chuck 
and  I  can  definitely  put  together  an  agenda  for  us  to  walk  through  tomorrow.  However,  Bill,  if 
this  time  does  not  work  well  for  you,  we  can  look  at  another  day/time. 


From:  Moulis,  Charles 

Sent:  Tuesday,  August  29,  2017  1:29  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>; 
Cullen,  Angela  <cullen.angela@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  HOLD  for  discussion  on  HD  actions 


Bill, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Charmley,  William 

Sent:  Tuesday,  August  29,  2017  1:04  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Moulis,  Charles  <moulis.charles@ep3.gov>:  Cullen, 
Angela  <cu11en.ange1a@epa.gov>:  Sargeant,  Kathryn  <sarge3nt.k3thrvn@ep3.gov>:  Kataoka, 
Mark  <Kataoka.Mark@epa. gov>:  Orlin,  David  <Orlin.David@cpa. gov> 

Cc:  Hengst,  Benjamin  <Hengst.8enjaMin@epa.gov> 

Subject:  RE:  HOLD  for  discussion  on  HD  actions 


Tia  and  Chuck  - 
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Can  you  let  me  know  what  the  expectations  are  for  this  meeting?  I  think  I  would  prefer  to  cancel 
this  meeting,  but  I  don’t  know  what  the  specific  goals  are. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


But  before  canceling  this  specific  meeting  -  it  would  be  good  if  I  first  understood  what  we 
wanted  to  accomplish  with  this  meeting. 


Thanks 

Bill 


- Original  Appointment - 

From:  Sutton,  Tia 

Sent:  Wednesday,  August  23,  2017  2:33  PM 

To:  Sutton,  Tia;  Charmley,  William;  Moulis,  Charles;  Cullen,  Angela;  Sargeant,  Kathryn; 
Kataoka,  Mark;  Orlin,  David 
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Cc:  Hengst,  Benjamin 

Subject:  HOLD  for  discussion  on  HD  actions 

When:  Wednesday,  August  30,  2017  9:00  AM-10:00  AM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  Call-in:  (866) 


Ex.  6  -  Personal  Privacy 


Follow-up/more  detailed  discussion  on  the  upcoming  HD  actions.  (Scheduling  as  a  ‘HOLD’  for 
now,  as  we  are  trying  to  see  if  this  can  happen  on  Monday  or  Tuesday.) 


Chuck  and  I  will  send  a  summary  of  our  8/22  meeting  later  today,  as  well  as  an  agenda  and 
discussion  &  decision  topics  for  this  follow-up  meeting. 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal 

Subject:  Meeting  Forward  Notification:!  Not  Responsive  jGlider  Reconsideration 
Start  Date/Time:  Mon  1 0/1 6/201 7  2:00:00' PM 

End  Date/Time:  Mon  10/16/2017  2:50:00  PM 


Your  meeting  was  forwarded 


Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 


Not  Responsive  jGlider  Reconsideration 


Meeting  Time 

Monday,  October  16,  2017  10:00  AM-10:50  AM. 


Recipients 

Saroeant,  Kathryn 

Orlin.  David 
Kataoka.  Mark 

All  times  listed  are  in  the  following  time  zone:  (UTC . 05:00)  Eastern  Time  (US  &  Canada) 

Sent  by  Microsoft  Exchange  Server 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Hengst,  Benjamin 

Sent:  Fri  12/8/2017  4:55:29  PM 

Subject:  today 


Bill — I  sent  you  a  scheduler  for  a  2:30  discussion  on  Gliders.  Hopefully  you  can  make 
it — there’s  one  other  quick  thing  it  would  be  good  to  chat  about  then,  too.  Ben 
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From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal  , - , 

Subject:  Meeting  Forward  Notification :[  Not  Responsive  |G|jcjer  Reconsideration 
Start  Date/Time:  Wed  10/1 1/201 7  7:50:66  PM 

End  Date/Time:  Wed  10/1 1/2017  8:35:00  PM 

Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 

!  Not  Responsive  iGlider  Reconsideration 

l - J 

Meeting  Time 

Wednesday,  October  11,  2017  3:50  PM-4:35  PM. 


Recipients 

Saroeant,  Kathryn 

Orlin,  David 
Kataoka.  Mark 


times  listed  are  in  the  following  time  zone:  (UTC-05;0Q)  Eastern  Time  (US  &  Canada) 


Sent  by  fvlicrosoft  I 


nange  Serve 


EPA-1 9-01 26-A-00251 0 


ED  001620  00003091-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


From:  Microsoft  Outlook 

Location:  N158 

Importance:  Normal  , 

Subject:  Meeting  Forward  Notification:! Not  ResP°nsive  iGlider  Reconsideration 
Start  Date/Time:  Mon  1 0/2/201 7  7:65165" PM 

End  Date/Time:  Mon  1 0/2/201 7  7:50:00  PM 

Your  meeting  was  forwarded 

Parsons,  Christy  has  forwarded  your  meeting  request  to  additional  recipients. 

Meeting 

[  Not  Responsive  Slider  Reconsideration 


Meeting  Time 

Monday,  October  2,  2017  3:00  PM-3:50  PM. 


Recipients 

Saroeant.  Kathryn 

Kataoka.  Mark 

Orlin,  David 


times  listed  are  in  the  following  time  zone:  (UTC-05;0Q)  Eastern  Time  (US  &  Canada) 


Sent  by  fvlicrosoft  I 


nange  Serve 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Tue  9/26/2017  12:57:1 1  AM 

Subject:  Re:  Update:  Clean  Power  Plan  benefits  assessment  and  implications 

Thx.  I  shared  with  Sarah 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.  gov/otaq 


On  Sep  25,  2017,  at  7:08  PM,  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>  wrote: 


Chris, 


Not  Responsive;  Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


EPA-1 9-01 26-A-00251 3 


ED  001620  00003099-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Charmley,  William[charmley.william@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov]; 

Cook,  Leila[cook.leila@epa.gov];  Simon,  Karl[Simon. Karl@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  9/25/2017  9:06:38  PM 

Subject:  Fwd:  Follow-up/Gliders 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 


Begin  forwarded  message: 


From:  "Dunham,  Sarah"  <Dunham.Sarah@epa.gov> 

Date:  September  25,  2017  at  4:03:45  PM  EDT 

To:  "Jackson,  Ryan"  <iackson .rvan@epa.gov>.  "Gunasekara,  Mandy" 
<Gunasekara.Mandy@,epa.gov> 

Subject:  Follow-up/Gliders 


Hi  Ryan  (and  Mandy)- 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Sarah 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

Cc:  Charmley,  William[charmley.william@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov]; 

Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

From:  Kataoka,  Mark 

Sent:  Mon  9/25/2017  5:08:32  PM 

Subject:  RE:  Phase  2  Authority  Discussions 


Thanks  - 


Ex.  5  -  Attorney  Client 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 


From:  Moulis,  Charles 

Sent:  September  25,  2017  10:49  AM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 
Cc:  Charmley,  William  <charmley.william@epa.gov>;  Cullen,  Angela 
<cullen.angela@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  Phase  2  Authority  Discussions 


FYI  -j  Ex.  5  -  Attorney  Client 

Enjoy. 
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To:  Charmley,  Wiliiam[charmley.william@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Mon  9/25/2017  4:04:27  PM 

Subject:  Fwd:  Follow-up/Gliders 

Pis  clarify  for  sarah  as  appropriate 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 

Begin  forwarded  message: 


From:  "Dunham,  Sarah"  <Dunham.Sarah@epa.gov> 

Date:  September  25,  2017  at  12:01:43  PM  EDT 

To:  "Grundler,  Christopher"  <grundler. chri stopher@ epa.gov> 

Cc:  "Lewis,  Josh"  <Lewis.Josh@epa.gov>.  "Charmley,  William" 
<charmlev ,  william@  epa .  gov> 

Subject:  RE:  Follow-up/Gliders 


Thanks  Chris — this  is  helpful 


From:  Grundler,  Christopher 

Sent:  Monday,  September  25,  2017  1 1:26  AM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 

Cc:  Lewis,  Josh  <Lewis.Josh@epa.gov>:  Charmley,  William 
<charml  ev .  wil  li  am  @  epa .  gov> 

Subject:  Follow-up/Gliders 


_  Sarah:  I’ve  now  had  a  chance  to  meet  with  mv  folks  and  OGC.  We  are  pulling  together  the 

j  Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
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202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 
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From:  Stewart,  Gwen 

Location: _ DCRoomARN6524/DC-OAR-OTAQ-IO  -  By  Telephone: 

[  Ex.  6  -  Personal  Privacy  j 

Importance:  Normal 

Subject:  Glider  Meeting 

Start  Date/Time:  Mon  9/25/2017  2:15:00  PM 

End  Date/Time:  Mon  9/25/201 7  2:45:00  PM 


Ex.  6  -  Personal  Privacy 


Pis  schedule  Glider  discussion  with  Bill  Karl  and  Ben  for  10:15  today.  Cl  74 


Christopher  Grundler,  Director 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  Ml) 
734.645.5221  (mobile) 
www.epa.gov/otaq 
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To:  Charmiey,  William[charmley.william@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov] 

Cc:  Olechiw,  Michaelfolechiw. michael@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov];  Hoyer, 

Marion[hoyer.  marion@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Mon  9/11/2017  8:00:45  PM 

Subject:  RE:  Next  steps  with  team  formation  and  team  kick-off  meeting  for  the  f  Responsive  | 
glider  reconsideration  rule 


Please  also  include  David  Choi  and  Megan  Beardsley  for  the  core  team  list,  and  the  upcoming 
appt.  I  think  they  fell  off  Bill’s  notes. 


From:  Charmiey,  William 

Sent:  Monday,  September  11,  2017  12:57  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Olechiw,  Michael  <olechiw.michael@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Hoyer,  Marion  <hoyer.marion@epa.gov> 
Subject:  Next  steps  with  team  formation  and  team  kick-off  meeting  for  the  j  Not  Responsive  j 
glider  reconsideration  rule 


Chuck  - 


As  a  follow-up  to  our  discussion,  below  is  the  list  of  staff  for  the  |  Not  Responsive  glider 
reconsideration  rule  team. 


Chuck  Moulis,  team  leader 
Christy  Parsons,  co-team  leader 

Cay  Yanca  -  coach  for  Christy,  co-team  leader  support  role 
•  George  Mitchell 

•□□□!!□□  Jessica  Brakora 
•□□□□□□  Ken  Davidson 


Af 
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Jean-Marie  Revelt 
•  Todd  Sherwood 

•□□□□□□  Molly  Zawacki 


Once  you  hear  back  from  Angela  that  she  has  spoken  with  Todd  Sherwood,  we  agreed 
that  you  will  set  up  the  team  meetings,  and  for  the  first  meeting  you  will  invite  both 
Kathryn  and  myself.  I  would  like  to  come  for  the  first  5-10  minutes  of  the  first  team 
meeting  to  thank  everyone,  provide  some  context,  and  answer  any  questions. 


Thanks 

Bill 


EPA-1 9-01 26-A-002522 


ED  001620  00003116-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Charmley,  William[charmley.william@epa.gov];  Cullen,  Angela[cullen.angela@epa.gov]; 

Olechiw,  Michael[olechiw. michael@epa.gov];  Storhok,  lnes[storhok.ines@epa.gov];  Samulski, 
Michael[samulski. michael@epa.gov];  Machiele,  Paul[machiele. paul@epa.gov];  Hoyer, 
Marion[hoyer.  marion@epa.gov] 

From:  Sargeant,  Kathryn 

Sent:  Fri  9/8/2017  8:10:21  PM 

Subject:  RE:  Monthly  Mgmt  w/  Bill 
trailer  and  glider  rule 


Ex.  6  -  Personal  Privacy  j-discussion  today:  Heavy-duty 


Thanks,  Bill.  I  have  already  talked  to  Jean  Marie,  and  she  is  on  board. 

Both  David  Choi  and  Megan  Beardsley  would  like  to  be  on  the  core  team,  representing  AQMC. 

Marion  has  spoken  to  Cay,  Christy,  Ken,  and  Molly,  and  she  can  report  out  on  that  when  you 
stop  by  on  Monday. 


From:  Charmley,  William 

Sent:  Friday,  September  08,  2017  4:06  PM 

To:  Cullen,  Angela  <cullen.angela@epa.gov>;  Olechiw,  Michael  <olechiw.michael@epa.gov>; 
Storhok,  Ines  <storhok.ines@epa.gov>;  Samulski,  Michael  <samulski.michael@epa.gov>; 
Machiele,  Paul  <machiele.paul@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Hoyer,  Marion  <hoyer.marion@epa.gov> 

Subject:  RE:  Monthly  Mgmt  w/  Bill 
duty  trailer  and  glider  rule 


Ex.  6  -  Personal  Privacy  j-discussion  today:  Heavy 


Dear  all  - 


As  a  follow-up  to  this  past  Tuesday’s  discussion,  here  are  my  notes  on  who  we  are  considering 
asking  to  be  the  foundation  of  the  heavy-duty  trailer  &  glider  reconsideration  rulemaking  team; 

•□□□!□□  Chuck  Moulis,  team  leader 

Christy  Parsons,  co-team  leader 

•□□□!□□  Cay  Yanca  -  coach  for  Christy,  co-team  leader  in  support  role 
•U^  uu  George  Mitchell 
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Jessica  Brakora 
•  Ken  Davidson 

Jean-Marie  Revelt 
Todd  Sherwood 

•Hnn^HH  Representative  of  AQMC 


We  said  that  these  people  would  be  asked  to  be  part  of  the  core-team.  Mike  O.  - 
please  note  Todd’s  name.  When  you  and  I  caught  up  in  D.C.  on  Thursday  on  this 
subject,  I  didn’t  have  my  notes  with  me,  and  I  incorrectly  told  you  that  no  one  in  the  Light- 
duty  Center  was  going  to  be  part  of  the  core-team.  I  was  clearly  wrong,  so  please  let  us 
know  if  this  will  be  a  problem  for  Todd  from  a  work-load  perspective. 


As  far  as  next  steps,  I  know  that  Marion  was  going  to  talk  with  Christy  and  Cay  -  maybe 
that  has  already  happened.  I  said  I  would  talk  with  Chuck  -  I  will  do  that  on  Monday. 


Once  that  happens  I  would  like  to  meet  with  Chuck/Cay/Christy  and  let  them  know  who 
they  will  be  working  with.  Kathryn  will  need  to  talk  with  Jean-Marie  and  Ken  Davidson 
and  will  need  to  identify  the  AQMC  person.  Mike  O.  will  need  to  talk  with  Todd,  and 
then  I  think  we  can  have  Christy/Cay/Chuck  have  a  team  kick-off  meeting. 


I’ll  stop  by  the  Monday  morning  managers  meeting  to  check  in  on  this  plan  with 
everyone. 
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Thanks 

Bill 


From:  Charmley,  William 

Sent:  Tuesday,  September  05,  2017  12:46  PM 

To:  Cullen,  Angela  <cullen.angela@,epa.gov>:  Olechiw,  Michael  <olechiw .michael@epa.gov>: 
Storhok,  Ines  <storhok.ines@epa. gov>:  Samulski,  Michael  <samulski.michael@epa.gov>: 
Machiele,  Paul  <machiele.paul@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov>; 
Hoyer,  Marion  <hov er.marion@epa. gov>:  Matthew  Spears  (spears.matthew@epa.gov) 
<spears.m.atthew@epa.gov> 

Subject:  Monthly  Mgmt  w/  Bill[  Ex.  6  -  Personal  Privacy  jdiscussion  today:  Heavy-duty 
trailer  and  glider  rule 


Dear  all  - 


I  would  like  to  keep  our  meeting  today  at  3pm. 


Ex.  5  -  Deliberative  Process 


Also  attached  is  a  DRAFT  briefing  for  Chris  Grundler  on  this  topic  -  please  try  to  review  this 
material  before  our  3pm  meeting. 
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What  I  would  like  to  discuss  at  our  3-4pm  meeting  today  is  the  staffing  of  this  new  rulemaking 
team,  and  team  leadership. 


I  am  assuming  that  some  of  the  staffing  for  this  rule  will  come  from  the  Heavy-duty  and  On-road 
and  Nonroad  Center.  I  have  included  the  ASD  org.  chart  from  the  spring.  With  Matt  and 
Prashanth’s  departure  from  federal  service,  the  staff  in  the  HD  center  are; 


Jessica  Brakora 
Chris  Laroo 
Chi  Li 

George  Mitchell 
Chuck  Moulis 
Houshun  Zhang 


Note  that  Houshun  is  currently  doing  a  detail  on  CD  which  I  believe  will  end  in  Q1  of  2018. 


This  project  will  not  be  able  to  wait  until  we  have  a  new,  permanent  Center  Director  for  the 
Center  -  so  I  will  need  all  of  your  help  in  getting  a  new  team  staffed  and  off  the  ground. 


Thanks 
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Bill 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Paul  Miller 

Sent:  Fri  1/5/2018  7:25:53  PM 

Subject:  FYI:  NESCAUM  comments  on  proposed  repeal  of  glider  emission  requirements 

nescaum-comments-proposed-qlider-kit-repeal-20180105.pdf 

Hi  Bill, 

FYI,  attached  are  NESCAUM's  comments  submitted  to  the  docket  just  now.  -Paul 
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To:  Charmley,  William[charmley.william@epa.gov];  Cook,  Leila[cook.leila@epa.gov];  Simon, 

Karl[Simon. Karl@epa.gov];  Haugen,  David[haugen. david@epa.gov];  Bunker, 
Byron[bunker.byron@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Grundler,  Christopher 

Sent:  Fri  1/5/2018  5:46:35  PM 

Subject:  Fwd:  Auto  Alliance  Comments  on  EPA  Glider  NPRM  AS  SUBMITTED  TODAY  to 

Regulations.gov  (ID:  EPA-HQ-OAR-201 4-0827-2368) 

imaaeQQS.ipq 

ATT0Q001.htm 

EPA  Glider  NPRM  Auto  Alliance  Comments  1-05-18.pdf 

ATT00002.htm 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564. 1 682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 


Begin  forwarded  message: 


From:  Susan  Conti  < sconti@autoalliance.org> 

Date:  January  5,  2018  at  12:21:41  PM  EST 

To:  "grundler.christopher@epa.gov"  <grundler.christopher@epa.gov>. 
"macallister.julia@epa.gov"  <macallister.julia@epa.gov> 

Cc:  Chris  Nevers  <CNevers@,autoalliance.org>.  Michael  Hartrick 

<MHartrick@.autoalliance.org>.  "Catherine  M.  Wilmarth"  <CWilmarth@.autoalliance.org> 

Subject:  Auto  Alliance  Comments  on  EPA  Glider  NPRM  AS  SUBMITTED  TODAY 
to  Regulations.gov  (ID:  EPA-HQ-OAR-2014-0827-2368) 


Chris  and  Julia: 


See  the  attached  final  signed  version  of  the  comments  submitted  today  to  the  docket  by  the 
Auto  Alliance.  Thank  you. 


Susan  Conti 
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Susan  T.  Conti 
Assistant  General  Counsel 

P:  202-326-5512  |  M:  202-997-0105  |  EM:  sconti@antoalHaii.ce.org 
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To:  Charmley,  William[charmley.william@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Yanca,  Catherine[yanca.catherine@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Nancy  Kruger 

Sent:  Fri  1/5/2018  4:48:42  PM 

Subject:  NACAA's  Final  Comments  on  EPA's  NPRM  to  Repeal  the  Glider  Requirements  of  the  Phase  2 

Truck  Rule 

NACAA  Comments  on  EPA  Gliders  NPRM-010518.pdf 


Bill,  Kathryn,  Cay  and  Christy, 


Attached  are  NACAA’s  written  comments  on  the  glider  NPRM.  I’ve  also  submitted 
these  to  the  docket. 


Thanks  for  your  work  on  this  issue. 


-Nancy 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7863 
nkruger@4cleanair.org 
www.4cleanair.org 
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To:  Charmley,  Wiliiam[charmley.william@epa.gov] 

From:  Greenhaus,  Doug 

Sent:  Thur  12/7/2017  5:22:36  PM 

Subject:  EPA  Glider  Kit  FAQ  -  DRAFT  November  2016.pdf 

ERA  Glider  Kit  FAQ  -  DRAFT  November  2016.pdf 


Good  chatting  with  you  the  other  day,  per  usual. 


Was  this  ever  finalized? 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Schenk,  Charles 

Sent:  Wed  12/6/2017  1 1 :48:40  AM 

Subject:  RE:  Thank  you  for  the  EPA  glider  testing  program 


Bill, 


While  I  did  discuss  the  results  in  the  hallway  with  some  of  the  team  members,  I  did  not 
meaningfully  contribute  to  this  project.  As  such  my  contributions  pale  in  comparison  to  those 
who  did  successfully  complete  the  project  and  who  deserve  the  full  accolades. 


Thanks, 

Chuck 


From:  Charmley,  William 

Sent:  Tuesday,  December  05,  2017  1:21  PM 

To:  Peralta,  Maria  <Peralta.Maria@epa.gov>;  Ludlam,  Scott  <Ludlam.Scott@epa.gov>; 
Caldwell,  Robert  <Caldwell.Robert@epa.gov>;  Brown,  Garrett  <Brown.Garrett@epa.gov>; 
Hart,  Connie  <hart.connie@epa.gov>;  Sanchez,  James  <sanchez  james@epa.gov>;  Mitchell, 
George  <Mitchell.George@epa.gov>;  Laroo,  Chris  <laroo.chris@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Schenk,  Charles  <schenk.charles@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Haugen,  David 
<haugen.david@epa.gov> 

Subject:  Thank  you  for  the  EPA  glider  testing  program 


Dear  Maria,  Scott,  Robert,  Garrett,  Connie,  James,  George,  Chris,  Chuck,  Chuck,  Christy  and 
Angela: 


I  wanted  to  thank  each  of  you  for  the  great  technical  work  you  all  preformed  in  the  past  few 
months  to  acquire,  test,  document,  and  report-out  on  the  emissions  performance  of  highway 
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heavy-duty  glider  tractors. 


Ex.  5  -  Deliberative  Process 


Yesterday  I  was  in  Washington  to  participate  in  EPA’s  public  hearing  on  the  recent  glider 
proposal.  During  the  6+  hours  of  testimony,  we  heard  from  more  than  60  stakeholders  on  this 
important  subject.  We  heard  from  a  very  wide  range  of  people,  including  truck  dealerships, 
trucking  fleet  associations,  truck  OEMs,  glider  manufactures,  state  and  local  air  quality  agencies, 
private  citizens,  public  health  and  environmental  organizations,  and  heavy-duty  technology 
suppliers.  Many  of  the  testifiers  specially  referenced  in  their  testimony  that  data  that  EPA’s 
National  Vehicle  and  Fuel  Emissions  laboratory  generated  this  Fall  from  the  testing  of  the  two 
glider  tractors. 


This  is  exactly  the  kind  of  work  that  the  public  expects  from  OTAQ  -  unbiased  high  caliber 
technical  assessments. 


Thank  you  again  for  this  work. 


Bill 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Haugen,  David 

Sent:  Tue  12/5/2017  7:09:41  PM 

Subject:  RE:  Thank  you  for  the  EPA  glider  testing  program 


Thanks  for  the  note.  Bill. 


I  talked  briefly  this  morning  with  Brian  N,  and  he  said  yesterday  was  a  very  satisfying 
experience. 


Again,  I  appreciate  your  sending  this  to  the  whole  team. 
David 


From:  Charmley,  William 

Sent:  Tuesday,  December  05,  2017  1:21  PM 

To:  Peralta,  Maria  <Peralta.Maria@epa.gov>;  Ludlam,  Scott  <Ludlam.Scott@epa.gov>; 
Caldwell,  Robert  <Caldwell.Robert@epa.gov>;  Brown,  Garrett  <Brown.Garrett@epa.gov>; 
Hart,  Connie  <hart.connie@epa.gov>;  Sanchez,  James  <sanchez  james@epa.gov>;  Mitchell, 
George  <Mitchell.George@epa.gov>;  Laroo,  Chris  <laroo.chris@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Schenk,  Charles  <schenk.charles@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Haugen,  David 
<haugen.david@epa.gov> 

Subject:  Thank  you  for  the  EPA  glider  testing  program 


Dear  Maria,  Scott,  Robert,  Garrett,  Connie,  James,  George,  Chris,  Chuck,  Chuck,  Christy  and 
Angela: 


I  wanted  to  thank  each  of  you  for  the  great  technical  work  you  all  preformed  in  the  past  few 
months  to  acquire,  test,  document,  and  report-out  on  the  emissions  performance  of  highway 
heavy-duty  glider  tractors. 
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Ex.  5  -  Deliberative  Process 


Yesterday  I  was  in  Washington  to  participate  in  EPA’s  public  hearing  on  the  recent  glider 
proposal.  During  the  6+  hours  of  testimony,  we  heard  from  more  than  60  stakeholders  on  this 
important  subject.  We  heard  from  a  very  wide  range  of  people,  including  truck  dealerships, 
trucking  fleet  associations,  truck  OEMs,  glider  manufactures,  state  and  local  air  quality  agencies, 
private  citizens,  public  health  and  environmental  organizations,  and  heavy-duty  technology 
suppliers.  Many  of  the  testifiers  specially  referenced  in  their  testimony  that  data  that  EPA’s 
National  Vehicle  and  Fuel  Emissions  laboratory  generated  this  Fall  from  the  testing  of  the  two 
glider  tractors. 


This  is  exactly  the  kind  of  work  that  the  public  expects  from  OTAQ  -  unbiased  high  caliber 
technical  assessments. 


Thank  you  again  for  this  work. 


Bill 
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To:  Nancy  Kruger[nkruger@4cleanair.org];  Charmley,  William[charmley.william@epa.gov]; 

Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov] 
From:  Hearing  Registration-ASD 

Sent:  Tue  12/5/2017  3:30:48  PM 

Subject:  RE:  NACAA  testimony  on  EPA  glider  NPRM  (12/4/17) 


Hi  Nancy, 


Thank  you  very  much  for  providing  NACAA’s  testimony  from  the  hearing  on  Dec.  4, 
201 7.  We  will  add  your  statement  to  the  docket  for  the  proposed  rule,  “Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits”. 


Thank  you  again  for  your  participation  in  this  important  event. 


Best, 

Christy 

Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


Tel:  734.214.4243 

E-mail:  parsons.christv@epa.gov 


Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
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construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 


From:  Nancy  Kruger  [mailto:nkruger@4cleanair.org] 

Sent:  Monday,  December  04,  2017  5:39  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 
<Parsons.Christy@epa.gov> 

Subject:  NACAA  testimony  on  EPA  glider  NPRM  (12/4/17) 


All, 


Attached  is  NACAA’s  written  testimony,  which  was  summarized  by  Miles  Keogh  at  this 
morning’s  hearing  on  the  glider  NPRM.  Please  let  me  know  if  I  should  submit  this  to  anyone 
else. 


Thanks, 

-Nancy 


Nancy  Kruger 
Deputy  Director 

National  Association  of  Clean  Air  Agencies 
444  North  Capitol  Street,  NW 
Suite  307 

Washington,  DC  20001 
tel:  (202)  624-7864 
fax:  (202)  624-7963 
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nkruger@4cleaaair.org 


www.4cleanair.ore 
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NACAA 


clean  air 


January  5, 2018 


U.S.  Environmental  Protection  Agency 

Air  and  Radiation  Docket  and  Information  Center 

FPA  PpntAr 

Attention:  Docket  ID  No.  EPA-HQ-OAR-2014-0827 

William  Jefferson  Clinton  West  Building 

1301  Constitution  Avenue,  NW 

Room  3334 

Washington,  DC 

To  Whom  It  May  Concern: 

The  National  Association  of  Clean  Air  Agencies  (NACAA)  appreciates  this  opportunity  to  comment 
on  the  U.S.  Environmental  Protection  Agency’s  (EPA)  Notice  of  Proposed  Rulemaking  (NPRM) ,  Repeal  of 
Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  as  published  in  the  Federal 
Register  on  November  16, 2017  (82  Fed.  Reg.  53,422).  NACAA  is  the  national,  non  -partisan,  non-profit 
association  of  156  local  and  state  air  pollution  control  ag  encies  in  41  states,  the  District  of  Columbia  and 
four  territories.  The  air  quality  professionals  in  our  member  agencies  have  vast  experience  dedicated  to 
improving  air  quality  in  the  U.S.  These  comments  are  based  upon  that  experience.  The  views  express  ed 
in  these  comments  do  not  represent  the  positions  of  every  state  and  local  air  pollution  control  agency  in  the 
country. 


As  primary  implementers  of  the  Clean  Air  Act,  states  and  localities  have  the  statutory  responsibility 
for  “air  pollution  prevention  (that  is,  the  reduction  or  elimination,  through  any  measures,  of  the  amount  of 
pollutants  produoed  or  created  at  the  source)  and  air  pollution  oontrol  at  its  source.”  1  To  carry  out  this 

responsibility,  our  member  agencies  must,  among  other  important  obligations,  establish  and  implement 
strategies  to  attain  and  maintain  health  -  and  welfare  -based  National  Ambient  Air  Quality  Standards 
(NAAQS). 

Among  other  issues,  in  its  NPRM,  EPA  seeks  comment  on: 

•  the  emission  impacts  of  repealing  the  glider  requirements  versus  leaving  them  in  place 
(including  consideration  of  the  emission  profile  of  glider  vehicles  versus  the  older  vehicles 
they  would  replace), 

•  raising  the  annual  cap  on  the  number  of  gliders  allowed  under  the  existing  requirements, 

•  delaying  the  compliance  date  of  the  existing  requirements  and 

•  its  authority  to  regulate  gliders. 


1  Clean  Air  Act  §101  (a)(3) 
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EPA  requests  “comment  on  the  relative  expected  emissions  impacts  if  the  regulatory  requirements 
at  issue  here  were  to  be  repealed  or  were  to  be  left  in  place.”2 

The  emission  standards  and  other  requirements  applicable  to  heavy  -duty  gliders  included  in  the 
final  Phase  2  truck  rule  close  a  “loophole”  for  glider  vehicles  and  glider  kits  beginning  in  January  2018. 
This  loophole  allows  used  diesel  engines,  with  no  limit  on  age,  to  be  installed  into  new  glider  kits  without 
meeting  the  current  engine  standards.  Closing  this  loophole  will  prevent  hundreds  of  thousands  of  tons  of 
nitrogen  oxides  (NO*)  and  diesel  particulate  matter  (PM)  from  being  emitted  into  the  air  each  year,  the  latter 
of  which  EPA  has  recognized  as  a  toxic  air  contaminant.  The  proposed  rule  would  allow  that  loophole  to 
remain  open  and  result  in  increased  air  pollution  in  every  part  of  the  country. 

According  to  EPA  data  from  a  July  2016  sensitivity  analysis  of  glider  impacts,  because  the  current 
emission  standa  rds  for  NO  x  and  PM  are  at  least  90  percent  lower  than  the  most  stringent  previous 
standards,  NOx  and  PM  emissions  from  any  glider  vehicle  equipped  with  a  pre  -2007  engine  are  at  least  10 
times  higher  than  emissions  from  any  equivalent  vehicle  that  is  produc  ed  with  a  brand  new  engine.  The 
agency  has  noted,  however,  that  most  gliders  now  being  produced  use  engines  originally  manufactured 
before  2002,  with  neither  exhaust  gas  recirculation  nor  exhaust  aftertreatment,  and,  therefore,  with  NOx  and 
PM  emissions  20  to  40  times  higher  than  current  engines,  and  even  greater  if  the  engine  is  miscalibrated  or 
malmaintained.  These  adverse  emission  impacts  are  further  exacerbated  by  increasing  sales  of  glider 
vehicles,  which  have  been  estimated  to  have  grown  by  an  order  of  magnitude  since  the  2004  -to-2006 
timeframe,  from  a  few  hundred  such  vehicles  a  year  to  an  estimated  1 0,000  or  more  per  year  in  201 6.  3 

Further,  the  results  of  recent  testing  by  EPA  released  on  November  20, 2017  not  only  underscore  the 
emission  impacts  estimated  by  the  agency  in  2016,  but  also  show  that  glider  emissions  could  be  even 
greater  than  estimated  last  year.4 

Based  on  the  July  2016  sensitivity  analysis,  assuming  glider  vehicle  production  does  not  exceed 
10,000  per  year,  EPA  has  also  estimated  that,  as  promulgated,  the  glider  provisions  of  the  Phase  2  rule  will 
yield,  in  2025,  NOx  reductions  of  over  190,000  tons  per  year  (tpy)  and  PM  reductions  of  over  5,000  tpy. 5  In 
2040,  this  benefit  is  expected  to  increase  to  over  318,000  tpy  of  NOx  reductions  and  8,500  tpy  of  PM 
reductions.6  To  put  the  magnitude  of  these  annual  emission  projections  into  perspective,  Volkswagen’s 
use  of  “defeat  devices”  on  certain  diesel-fueled  light-duty  vehicles -an  action  that  resulted  in  a  $14.7-billion 
settlement  agreement  -  is  estimated  to  have  caused  approximately  37,000  tons  of  excess  NO  x  emissions 
during  the  period  between  2008  and  2015. 

Particularly  with  respect  to  NO  x,  these  are  very  substantial  reductions  and  ones  upon  which  many 
state  and  local  air  agencies  in  every  part  of  the  nation  are  now  relying  to  help  fulfill  their  clean  air 
obligations  -  not  only  for  the  ozone  and  PM  NAAQS,  but  also  for  toxic  air  pollution  and  regional  haze.  In  its 
August  2016  Response  to  Comments  on  the  final  Phase  2  rule  EPA  estimates  that  the  NO  x  and  PM 
emission  reductions  associated  with  the  applicability  of  the  regulatory  requirements  to  MY  2017  glider 


2  EPA  NPRM,  Repea/  ojEmission  Requirements  for  Glider  Vehicles^  GMerEngine^  and_  Glides  Kits,  p.  53,447  (November  16, 

2017)  '  . . 

3  EPA  and  M-fTSAs  Response  to  Comments  forjoint  Rulemaking  pp.  1960-1961  (August  2016) 

4  EPA’s  Chassis  QMMMMM  ImIEM  OL  Two  B§£Ml  Mode/  Year  Heavy-Duty  OnJjMMM.  Diesel  Glider  Vehicles  (November 
20,2017) 

5  EPA  and  NHTSA’s  Response  to  Comments  forJoint P- 1962,  Table  A-1  (August  2016) 

6  EPA  and  NHTSA’s  Response  to  Comments  forjoint  Rulemaking,  p.  1962,  Table  A-1  (August  2016) 
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vehicles  would  prevent  between  350  and  1,600  premature  deaths  over  the  lifetime  of  those  vehicles.7  If  the 
regulatory  requirements  that  will  result  in  these  reductions  are  repealed,  those  emissions  will  be  allowed  to 
go  into  the  air  to  the  detriment  of  clean  air  and  public  health  across  America. 

Every  single  state  in  the  country  will  benefit  environmentally  and  from  a  public  health  perspective 
from  the  emission  reductions  to  result  from  the  glider  requirements  in  the  Phase  2  rule.  Every  single  state 
in  the  country  will  accrue  more  polluting  emiss  ions  if  these  requirements  are  repealed.  Those  seeking  to 
reduce  emissions  in  order  to  fulfill  their  statutory  obligations  to  attain  and  maintain  the  NAAQS,  or  to  remain 
in  good  stead,  may  be  forced  to  seek  reductions  elsewhere. 

EPA  acknowledges  in  the  N  PRM  that  states  will  be  required  to  make  up  for  the  lost  reductions 
when  it  explains  how  the  NPRM  comports  with  various  relevant  Executive  Orders,  in  this  case  E.0. 13045 
on  the  Protection  of  Children  from  Environmental  Health  Risks  and  Safety  Risks:  “Area  s  that  need  to 

reduce  criteria  air  pollution  to  meet  the  NAAQS  will  still  need  to  rely  on  control  strategies  to  reduce 
emissions.  To  the  extent  that  states  use  other  mechanisms  in  order  to  comply  with  the  NAAQS,  and  still 
achieve  the  criteria  pollutant  reductions  that  would  have  occurred  under  the  [glider  provisions  of  the  Phase 
2  rule],  this  proposed  rescission  will  not  have  a  disproportionate  adverse  effect  on  children’s  health.”8 

For  agencies  seeking  to  reduce  criteria  pollutant  emissions  for  purpose  s  of  fulfilling  a  statutory 
obligation  to  attain  and  maintain  the  NAAQS,  f  oregoing  reductions  from  one  source  category  may  mean 
seeking  reductions  from  another.  Reducing  emissions  from  mobile  sources  -  particularly  those,  like 
gliders,  that  are  uncontrolled  or  under-controlled  -  offers  the  most  cost-effective  opportunities  for  NOx  and 
PM  reductions.  The  glider  requirements  promulgated  in  the  Phase  2  rule  would  not  only  eliminate 
substantial  emissions  of  NOx  and  PM ,  they  would  do  so  very  cost  effectively  .  If  these  requirements  are 
repealed  or  amended,  it  will  be  difficult  for  those  states  seeking  reductions  to  cost-effectively  compensate 
for  the  magnitude  of  the  emissions  that  will  occur  and  could  po  tentially  mean  more  regulation  and  higher 
costs  for  stationary  sources,  possibly  power  plants,  manufacturing  facilities  and  small  businesses,  among 
others. 


To  put  this  in  perspective,  for  a  glider  equipped  with  a  compliant  engine  the  cost  per  ton  of  NO  x 
removed  is  approximately  $670,  based  on  heavy  heavy  -duty  engine  control  technology  required  to  meet 
MY  2012  and  later  standards.  By  comparison,  the  cost  of  various  emission  control  technologies  currently 
being,  or  already,  implemented  in  various  parts  of  the  country  is  considerably  higher  -  for  industrial, 
commercial  and  institutional  boilers,  the  cost  effectiveness  of  low  -NOx  burners  is  $750  to  $7,500  per  ton  of 
NOx,  of  selective  non-catalytic  reduction  $1,300  to  $3,700  per  ton  and  of  selective  catalytic  reduction  (SCR) 
$2,000  to  $14,000  per  ton;  for  SCR  for  combustion  turbines,  $2,010  to  $19,120  per  ton;  for  Tier  2  light  -duty 
vehicle  emission  and  gasoline  sulfur  standards,  $2,100  per  ton;  and  for  10  -parts-per-million  sulfur  gasoline, 
$4,500  per  ton.9 

In  some  cases,  though,  there  are  no  alternatives  for  making  up  those  lost  reductions  at  any  cost, 
either  because  there  are  no  industries  to  regulate  or  because  even  if  every  stationary  source  in  an  area 


7  EPA  and  M-fTSAs  Response  to  Comments  for  Joint  Rulemaking,  p.  1965  (August  2016) 

8  EPA  NPRM,  Repea/  gfEmission  EMMIMBMM.  for  QM§L  Vehicles,  Glider  Engine^  and  Glider  Kits,  p.  53,448  (November  16, 
2017) 

9  Figures  provided  by  the  Northeast  States  for  Coordinated  Air  Use  Management, from  or  based  on  EPA  Regulatory  Impact 
Analyses  and  other  data 
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were  controlled  down  to  zero  emissions  there  would  sti  II  be  a  need  to  reduce  mobile  source  emissions  in 
the  area  in  order  to  attain  and  maintain  the  NAAQS. 

In  addition,  o  ver  the  past  decade,  the  U.S.  Congress  has  appropriated  hundreds  of  millions  of 
dollars  under  the  Diesel  Emissions  Reduction  Act  (DERA)  to  fund  projects  to  reduce  diesel  exhaust  from 
older  engines.  Further,  states  across  the  country  have  put  their  own  funds  toward  DERA  projects  under  a 
voluntary  matching  program.  EPA  has  estimated  that  the  DERA  program  is  responsible  for  total  lifetime 
emission  reductions  of  335,200  tons  of  NO  x  and  14,700  tons  of  PM.  A  repeal  of  the  glider  requirements 
would  result  in  NOx  and  PM  emissions  that  would  eclipse  the  reductions  achieved  to  date  under  the  DERA 
program  and  undo  millions  of  dollars  of  protections  that  come  from  federal  and  state  investments. 

NACAA  would  also  like  to  offer  some  technical  observations  regarding  the  glider  emissions  testing 
conducted  by  Tennessee  Technological  University  (TTU)  from  September  to  November  2016  and 
summarized  in  a  June  15, 2017  letter  that  accompanied  the  Petition  for  Reconsideration  of  Application  of 
the  Final  Rule  Entitled  ‘Greenhouse  Gas  /Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy- 
Duty  Engines  and  Vehicles  -  Phase  2  Final  Rule ”  to  Gliders  ,  submitted  by  Fitzgerald  Glider  Kits,  LLC, 
Harrison  Truck  Centers,  Inc.  and  Indiana  Phoenix,  Inc.  to  EPA  Administrator  Scott  Pruitt  on  July  10, 2017 . 10 
On  November  7, 2017,  staff  of  EPA’s  Office  of  Transportation  and  Air  Quality  held  a  teleconference  with 
representatives  of  TTU  to  discuss  the  testing  methodology,  facilities  and  equipment  used  to  generate  the 
glider  data  provided  in  the  June  15, 2017  TTU  letter.  EPA  staff  subsequently  prepared  a  memorandum, 
dated  November  13, 2017,  documenting  that  teleconf  erence  and  entered  the  memorandum  into  the  EPA 
docket.* 11 

NACAA  members  have  reviewed  these  technical  documents  and  drawn  the  following  conclusions. 

In  general,  TTU’s  testing  lacked  the  rigor  of  testing  conducted  for  purposes  of  certification  and  did  not 
comport  with  valid  heavy-duty  diesel  emissions  testing.  In  particular,  TTU  did  not  use  a  chassis 
dynamometer  of  the  sort  used  for  emissions  or  certification  testing.  Instead,  it  used  a  n  eddy  current 
absorber  type  dynamometer  typically  used  by  repair  shop  s  for  repair  and  maintenance  diagnostic  testing. 
This  type  of  dynamometer  cannot  capture  all  operations  of  a  vehicle.  Based  on  EPA’s  memorandum,  it 
appears  that  TTU  did  not  use  an  accepted  test  procedure  that  relates  to  certification  standards. 

The  drive  cycle  and  test  procedure  followed  were  unique  to  TTU  rather  than  known  procedures, 
such  as  those  specified  by  the  Society  of  Automotive  Engineers  or  the  International  Standards  Organization 
or  used  by  EPA.  The  procedure  operated  only  in  a  steady  sta  te,  with  no  transient  testing,  and  did  not 
simulate  all  real  -world  driving  conditions  such  as  hills,  coasting  and  wind  resistance  .  There  was  no  cold  - 
start  testing  and  no  standard  repeatable  cycle  and  no  conventional  road  -load  coefficients  were  used. 
Significantly,  no  individual  tests  were  repeated.  Although  TTU  reported  that  all  the  vehicles  tested  met  the 
PM  standard,12  TTU  did  not  collect  any  PM  samples.  Instead,  TTU  relied  on  visual  inspection  of  a  sample 
probe  filter  used  with  a  handheld  combustion  analyzer  -  intended  for  diagnostic  use  by  repair  shops  -  and 
reported  that  no  PM  was  detected. 


10  Petition  ofApp//caf/on  of  the  Final  BM  Ebfffec/  “Qeen/Toose  (^sBrrssCTsamfFys/Bgceicv 

Standards  for  Mediurjh  and  Heavy^Ml  Engines  and  Vehicles  -  Ffmse  2  Rjkf  to  Gliders  (July  10, 2017) 

11  EPA  memorandum,  EPA  Tennessee  Tech  GliderEmissions  Testing  Discussion  1 1072017 (November  13, 2017) 

12  Petition  dApgl^igi  of  the  EiM.  EhM  BMM.  ‘Grwrtom  Gas  Emissions  and  Fuel  Sfeencv 

Standards  for  Mediurrh  and  Hea vyDyty  Engines  anc[  Vehicles  -  Ftese  2  Rtie”  to  Glidens,  p.  9  (July  10,  2017) 
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EPA  also  conducted  glider  testing,  which  took  place  in  October  and  November  2017  ,  and 
summarized  the  results  in  a  November  20, 2017  report,  Chassis  Dynamometer  Testing  of  Two  Recent 
Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles ,  which  was  entered  into  the  EPA  docket. 13  In 
its  report,  EPA  described,  in  detail,  all  parameters  of  its  comprehensive  testing  and  documented  its  rigorous 
quality  assurance  and  quality  control .  With  respect  to  PM,  EPA  measured  emissions  in  triplicate  to  provide 
replicate  samples  for  analysis  and  stated  in  its  report  that  “[t]he  glider  vehicles  emitted  significantly  more 
particulate  matter  than  the  typical  heavy  -duty  diesel  vehicles  tested  in  the  laboratory.  Therefo  re,  using  our 
typical  dilution  rates  and  filter  face  velocity  settings,  the  filters  were  overloaded  with  particulate  matter 
during  our  initial  testing  with  Glider  #1 .  This  caused  a  PM  equipment  alarm  during  phase  2  of  the  Super 
Cycle  and  therefore  phases  3  and  4  were  not  sampled.”14 

Under  highway  cruise  conditions,  EPA  found  NO  x  emissions  from  the  two  gliders  tested  to  be 
approximately  43  times  as  high,  and  PM  emissions  approximately  55  times  as  high,  as  those  of  the 
conventionally  manufactured  model  year  2014  and  2015  tractors  that  underwent  equivalent  testing.  Under 
transient  operations,  absolute  NOx  and  PM  emissions  were  higher  for  both  gliders  tested  on  all  duty  cycles. 
On  a  relative  basis,  the  gliders’  NO  x  emissions  were  four  to  five  times  higher  tha  n  the  conventionally 
manufactured  tractors  and  the  PM  emissions  were  50  to  450  times  higher. 15  These  results  are  reasonable 
given  the  increasingly  more  stringent  engine  standards  that  have  evolved  through  three  federal  heavy  -duty 
diesel  rulemakings -in  2004, 2007  and  2010. 

In  its  NPRM,  EPA  also  seeks  oomment  on  “whether,  if  the  Agency  were  to  determine  not  to  adopt 
the  interpretation  of  CAA  sections  202(a)(1)  and  216(3)  being  proposed  here,  EPA  should  nevertheless 
revise  the  ‘interim  provisions’  of  [the]  Phase  2  rule,  40  CFR  1037.150(t)(1)(ii),  to  increase  the  exemption 
available  for  small  manufacturers  above  the  current  limit  of  300  glider  vehicles  per  year.”  EPA  further 

seeks  oomment  on  “whether,  if  the  Agency  were  to  determine  not  to  adopt  the  statutory  interpretation  bein  g 
proposed  here,  EPA  should  nevertheless  extend  by  some  period  of  time  the  date  for  compliance  for  glider 
vehicles,  glider  engines,  and  glider  kits  set  for  in  40  CFR  1037.635.”  16  NACAA  notes  that  any  increase 

above  the  300 -gliders-per-year  allowance  provided  for  in  the  Phase  2  rule  ,  or  any  delay  in  implementation 
of  the  glider  requirements,  will  result  in  an  increase  in  NO  x  that,  for  the  reasons  stated  above,  many  states 
and  localities  can  ill  afford.  We  are  concerned  about  the  adverse  public  health  impacts  that  would  occur, 
and  the  depleted  ability  of  areas  to  attain  and  maintain  the  NAAQS  ,  if  the  annual  cap  on  gliders  is 
increased  or  the  date  of  compliance  with  the  promulgated  glider  requirements  is  extended. 

Finally,  these  NACAA  comments  do  not  offer  information  on  whether  EPA  has  legal  authority  under 
the  Clean  Air  Act  to  regulate  glider  vehicles,  glider  engines  or  glider  kits.  However,  if  EPA ’s  legal  authority 
does  not  extend  to  the  regulation  of  glider  vehicles,  glider  engines  and  glider  kits,  then  state  and  local 
agencies  are  not  preempted  from  regulating  them  and  may  do  so.  Given  the  magnitude  of  emissions  at 
stake  states  and  localities  may  avail  themselves  of  this  authority  if  the  federal  glider  requirements  are 
repealed,  poten  tially  resulting  in  dozens,  if  not  hundreds,  of  individual  and  varied  state  and  local 
requirements. 


13  ERA’S  HD  Chassis  Glider  Fing  Report  1 1292917  (November  20.  2017) 

14  ERA’S  HD  Chassis  Gfcfer  Fmaj  Report  11292917,  p.  14  (November  20,  2017) 

15  ERA’S  HD  Chassjs  Glider  Final  Re  port  11292917,  p.  3  (November  20, 2017) 

16  EPA  NPRM,  Repeal  of  Emission  Requ/remenfe  for  GZ/rfer  Vehicles,  Glider  Engines,  and  &jder_  Kits,  p.  53,447  (November  16, 
2017) 


5 


EPA-1 9-01 26-A-002546 


ED  001620  00003137-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Once  again,  NACAA  appreciates  the  opportunity  to  provide  comments  on  this  NPRM .  If  you  have 
any  questions,  please  do  not  hesitate  to  contact  either  of  us  or  Nancy  Kruger,  Deputy  Director  of  NACAA. 

Sincerely, 


Steven  E.  Flint 
New  York 
Co-Chair 

NACAA  Mobile  Sources  and  Fuels  Committee 


Erik  C.  White 
Placer  County,  CA 
Co-Chair 

NACAA  Mobile  Sources  and  Fuels  Committee 
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ALLIANCE  OF  AUTOMOBILE  MANUFACTURERS 

803  7,h  Street  NW,  Suite  300 


Washington,  DC  20001 
Main  Phone:  202-326-5500 
Main  Fax:  202-326-5567 


From:  Regulations.gov  [mailto:no-replv@regulations.gov1 

Sent:  Friday,  January  05,  2018  12:06  PM 
To:  Susan  Conti  <sconti@autoailiance.orq> 

Subject:  Your  Comment  Submitted  on  Requlations.gov  (ID:  EPA-HQ-OAR-2014- 
0827-2368) 


Please  do  not  reply  to  this  message.  This  email  is  from  a  notification  only  address 
that  cannot  accept  incoming  email. 

Your  comment  was  submitted  successfully! 

Comment  Tracking  Number:  Ik2-90r5-ws3r 

Your  comment  may  be  viewable  on  Regulations.gov  once  the  agency  has 
reviewed  it.  This  process  is  dependent  on  agency  public  submission 
policies/procedures  and  processing  times.  Use  your  tracking  number  to  find 
out  the  status  of  your  comment. 

Agency:  Environmental  Protection  Agency  (EPA) 

Document  Type:  Rulemaking 

Title:  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits 

Doc  tune  ^  M,  EPA-HQ-OAR-2014-0827-2368 

Comment: 

RE:  Docket  ID  No.  EPA-HQ-OAR-20 14-0827;  comments  submitted 
electronically  at  [URL  REMOVED] 

The  Alliance  of  Automobile  Manufacturers  (Auto  Alliance)  hereby  submits 
comments  opposing  the  proposed  "Repeal  of 
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Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits" 
published  on  November  16,  2017. 

The  Auto  Alliance  is  the  leading  advocacy  group  for  the  auto  industry, 
representing  70%  of  all  car  and  light  truck  sales  in 
the  United  States.  Its  members  include  the  BMW  Group,  Fiat  Chrysler 
Automobiles,  Ford  Motor  Company,  General  Motors 

Company,  Jaguar  Land  Rover,  Mazda,  Mercedes-Benz  USA,  Mitsubishi  Motors, 
Porsche,  Toyota,  Volkswagen  Group  of 
America  and  Volvo  Car  USA. 

See  the  attached  file  for  more  detailed  comments.  Thank  you  for  the  opportunity 
to  comment  on  this  proposal. 

Susan  Conti 

Assistant  General  Counsel 

Uploaded  File(s): 

•EPA  Glider  NPRM  Auto  Alliance  Comments  l-05-18.pdf 

For  further  information  about  the  Regulations.gov  commenting  process, 
please  visit  https://www.regulations.gov/faqs. 

*  For  security  purposes,  URLs  were  removed  from  this  receipt  but  not  from 
your  comment  on  Regulations.gov. 
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AUTO  ALLIANCE 

DRIVING  INNOVATION’ 


January  5, 2018 


Julia  MacAllister 

Office  of  Transportation  and  Air  Quality 
Assessment  and  Standards  Division 
U.5.  Environmental  Protection  Agency 
2000  Trayerwood  Drive 
Ann  Arbor,  Ml  48105 

RE:  Docket  ID  No.  EPA-HQ-OAR-2014-0827;  comments  submitted  electronically  at 

http://www.reKulation5.Koy 

Dear  Ms.  MacAllister: 

The  Alliance  of  Automobile  Manu|acturers  (Auto  Alliance)  hereby  submits  comments  opposing 
the  proposed "Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits" 
published  on  November  16,  2017, i  The  Auto  Alliance  is  the  leading  advocacy  group  for  the  auto 
industry,  representing  70%  of  all  car  and  light  truck  sales  in  the  United  States.  Its  members  include  the 
BMW  Group,  Fiat  Chrysler  Automobiles,  Ford  Motor  Company,  General  Motors  Company,  Jaguar  Land 
Rover,  Mazda,  Mercedes-Benz  USA,  Mitsubishi  Motors,  Porsche,  Toyota,  Volkswagen  Group  of  America 
and  Volvo  Car  USA, a 

For  many  of  the  same  reasons  set  forth  in  comments  submitted  by  the  Truck  a  nd  Engine 
Manufacturers  Association  (EMA),  the  Auto  Alliance  believes  that  EPA's  proposed  "Repeal  of  Emission 
Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  kits'*  is  based  on  an  incorrect  interpretation 
of  the  Clean  Air  Act  (CM).  The  Auto  Alliance*s  members  a  re  subject  to  EPA's  extensive  regulations  with 
respect  to  light-duty  vehicle  greenhouse  gas  (GHG)  standards  and  light-duty  vehicle  criteria  pollutant 
emissions  promulgated  under  Title  II  of  the  CAA,  These  regulations  are  based  on  CAA  language 
authorizing  EP  A  to  regulate  "new  motor  vehicles"  and  "new  motor  vehicle  engines" 

Under  the  Proposed  Repeal,  EPA  seeks  to  change  its  interpretation  of  those  terms  in  a  way  that 
could  have  a  profound  effect  on  the  competitive  landscape  for  new  vehicles  and  engines— leaving  some 
heavily  regulated  while  eliminating  the  regulatory  burdens  on  others.  Thus,  Auto  Alliance  members 
have  a  strong  interest  in  the  Proposed  Repeal, 

EPA's  proposed  reinterpretation  is  contrary  to  the  plain  meaning  of  the  CAA  definitions  of  "new 
motor  vehicles"  and  "new  motor  vehicle  engines"  under  Section  216(3).3  If  finalized,  this  interpretation 
would  remove  EPA's  authority  under  CAA section  202(a)(1)  to  regulate  GHG  emissions  from  glider 


1 82  Fed,  Reg.  53,442  (Nov,  16,  2017). 

2  For  more  information,  go  to  www.autoalliance.org. 
342  U.S.C.  §  7550(3). 
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vehicles,  glider  engines,  and  glider  kits  as  new  motor  vehicles  or  new  motor  vehicle  engines.  One  glaring 
(arid  perhaps  unintended)  result  of  the  Proposed  Repeal  is  that  any  auto  or  engine  manufacturer  (or  its 
customer)  could  circumvent  EPA's  GHG  regulation  of  new  motor  vehicles  and  new  motor  vehicle  engines 
merely  by  incorporating  a  few  used  components  into  their  finished  products. 

On  its  face,  the  Proposed  Repeal  would  remove  certain  heavy-duty  vehicles  and  engines  from 
the  scope  of  GHG  regulations.  However,  the  re-interpretatio  n  of  the  CAA  underlying  the  Proposed 
Repeal  is  not  restricted  to  that  specific  scenario.  The  same  rationale  potentially  could  be  used,  for 
example,  to  conclude  that  light-duty  glider-type  vehicles  are  ho  longer  subject  to  GHG  emission 
regulations,  regulatory  warranty  protection  provided  to  consumers,  or  even  that  they  are  no  longer 
subject  to  criteria  pollutant  emissions  regulations.  Vehicle  manufacturers  or  builders  of  "kit  vehicles" 
could  attempt  to  avoid  compliance  with  emission  standards  in  their  entirety  by  Incorporating  used 
powertrain  components  into  their  vehicles,  A  circumvention  of  criteria  pollutant  standards  in  this  way 
would  adversely  affect  public  health  and  run  contrary  to  other  ERA  efforts  to  promote  low  on-road 
emissions.  Moreover,  it  would  punish  true  OEMs  by  creating  a  pathway  for  the  production  and  sale  of 
competitor  vehicles  that  are  marketed  as  new  at  a  much  lower  cost,4yet  are  not  actually  new.  This 
result  would  be  contrary  to  the  plain  language  and  purpose  of  the  CAA,  and  would  be  detrimental  to 
consumers,  manufacturers  and  air  quality, 

Rather  than  broadly  reinterpreting  the  CAA  in  a  way  that  would  affect  sectors  well  beyond 
manufacturers  of  glider  vehicles,  engines  and  kits,  EPA  could  consider  the  narrowly  tailored  alternatives 
it  raises  in  its  own  proposal  of  November  16,  2017  under  the  section  -  "Issues  for  Which  EPA  Seeks 
Comment"  at  82  Fed.  Reg.  53,446-53,447.  For  example,  the  Auto  Alliance  Would  be  open  to  a  proposal 
for  a  reasonable  increase  in  the  number  or  type  of  gliders  that  can  be  built  by  smafl  volume 
manufacturers  subject  to  an  exemption.  We  do  not  seek  to  oppose  regulatory  reforms  that  reduce 
burdens  while  maintaining  the  integrity  of  existing  programs.  For  the  reasons  stated  above,  however, 
the  Auto  Alliance  agrees  with  EMA  that  EPA's  Proposed  Repeal  is  not  appropriate  because  the 
underlying  rationale  is  misguided,  and  the  integrity  of  existing  programs  would  not  be  maintained. 

The  Auto  Ailianceeppreclates  the  opportunity  to  comment  on  this  proposal.  Please  contact  me 
at  202-326-5512  or  sconti@autoalliance.org  if  you  have  any  questions  regarding  these  comments  and 
concerns.  Thank  you, 


Yours  truly, 


Susan  T,  Conti 
Assistant  General  Counsel 


Cc:  Chris  Nevers,  VP,  Energy  &  Environment 

Chris  Grundler,  Director,  OTAQ 


4  lower  costs  could  be  achieved  through  utilizing  used  parts  and  avoiding  state-of-the-art  emissions  control 
components  and  the  attendant  cost  of  development,  testing,  certification,  defect  reporting,  and  warranty. 
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Motor  &  Equipment  Manufacturers  Association  (MEMA) 

Response  to  the 

U.S.  Environmental  Protection  Agency 

RE:  Repeal  of  Emission  Requirements  for  Glider  Vehicles, 
Glider  Engines,  and  Glider  Kits;  Proposed  Rule 

Docket  Nos.  EPA-HQ-OAR-2014-0827;  FRL-9970-61-OAR 

January  5,  2018 


Introduction 

The  Motor  &  Equipment  Manufacturers  Association  (MEMA)  submits  these  comments  to  the 
U.S.  Environmental  Protect  Agency  (EPA)  on  the  "Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits”  proposed  on  November  16,  2017.1  For  the  reasons 
outlined  below,  MEMA  supports  the  compromise  for  heavy-duty  glider  vehicles,  glider  engines, 
and  glider  kits  included  in  the  October  2016  final  rule  titled  "Greenhouse  Gas  (GHG)  Emissions 
and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles,  Phase  2"2 
(Phase  2).  Therefore,  MEMA  opposes  EPA's  proposed  repeal  on  GHG  emissions  and  criteria 
pollutant  requirements  for  all  glider  vehicles,  glider  engines  and  glider  kits  under  the  Phase  2  final 
rule. 

MEMA  represents  more  than  1,000  motor  vehicle  suppliers  that  manufacture  and 
remanufacture  components  and  systems  for  use  in  passenger  cars  and  heavy  trucks.3  The  motor 
vehicle  components  manufacturing  industry  is  the  nation's  largest  sector  of  manufacturing  jobs  - 
employing  over  871,000  workers  in  all  50  states  -  and  contributes  nearly  $435  billion  in  U.S.  GDP. 
Our  members  support  a  cleaner,  safer  world  and  are  committed  to  developing  and  manufacturing 
a  multitude  of  technologies  and  a  wide-range  of  products,  components  and  systems  that  reduce 
emissions  and  make  vehicles  safer  and  more  efficient. 

MEMA  represents  heavy-duty  vehicle  suppliers  through  the  Heavy  Duty  Manufacturers 
Association  (HDMA).  The  HDMA  member  companies  make  up  about  60  percent  of  the  U.S.  market 
for  heavy-duty  commercial  vehicle  components.  Heavy-duty  suppliers  provide  original  equipment 


1 82  Fed  Reg  at  53442 

2  81  Fed  Reg  at  73478 

3  MEMA  represents  the  full  spectrum  of  vehicle  suppliers  through  the  following  four  divisions:  Automotive  Aftermarket 
Suppliers  Association  (AASA),  Heavy  Duty  Manufacturers  Association  (HDMA),  Motor  &  Equipment  Remanufacturers 
Association  (MERA)  and  Original  Equipment  Suppliers  Association  (OESA). 
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parts,  systems  and  materials  used  to  manufacture  new  commercial  vehicles  and  related 
equipment  as  well  as  aftermarket  replacement  parts  needed  to  repair  and  maintain  in-service 
vehicles.  Heavy-duty  suppliers  directly  employ  approximately  171,000  jobs  in  the  U.S.4 

Additionally,  MEMA  represents  motor  vehicle  equipment  remanufacturers  and  their  suppliers. 
The  MERA  member  network  of  remanufacturers,  suppliers,  and  professional  services  firms 
operates  in  the  automotive,  heavy-duty  and  off-road  sectors  and  promotes  the  environmental, 
economic  and  product  performance  benefits  of  remanufactured  goods.  Remanufacturers  support 
at  least  180,000  full  time  jobs  in  the  U.S.5 

MEMA  Supports  Policy  Promoting  the  Remanufacturing  Industry 

As  discussed  in  MEMA’s  comments  on  the  2015  Notice  of  Proposed  Rulemaking  (NPRMJ  for 
Phase  2, 6  MEMA  supports  environmental  policies  that  drive  innovation,  and,  as  a  result,  supports 
policies  that  promote  remanufacturing  and  the  remanufacturing  industry.  Remanufacturing  is  a 
standardized  industrial  process  by  which  previously  sold,  worn  or  nonfunctional  products  are 
returned  to  same  as  new,  or  better,  condition  and  performance.  The  process  is  in  line  with  specific 
technical  specifications,  including  engineering,  quality  and  testing  standards  to  yield  fully 
warranted  products. 

Remanufactured  parts  are  given  an  extended  life,  cost  less  to  produce  and  purchase,  and 
minimize  the  impact  on  the  environment  by  not  ending  up  in  the  waste  stream.  Remanufacturing 
preserves  some  of  the  value  of  the  original  manufacturing  that  recycling  alone  cannot  do  - 
including  energy  costs,  investment  in  capital,  and  labor  inputs.  This  process  saves  about  85 
percent  of  the  energy  and  material  used  to  manufacture  similar  new  products.  The  motor  vehicle 
remanufacturing  industry  demonstrates  a  commitment  to  sustainability  through  product 
innovation  and  the  incorporation  of  more  environmentally-friendly  manufacturing  practices. 

In  addition  to  remanufactured  engines,  other  examples  of  remanufactured  components  include: 
transmissions,  alternators,  starters,  turbochargers,  steering  and  suspension  components,  and 
electronic  control  modules. 

The  U.S.  Congress  recognized  the  importance  and  value  of  remanufactured  parts  and 
components  as  exemplified  by  the  2015  Federal  Vehicle  Repair  Cost  Savings  Act7  which  requires 
federal  agencies  to  encourage  the  use  of  remanufactured  parts  when  maintaining  federal  vehicle 
fleets. 


4  "Driving  the  Future:  The  Employment  and  Economic  Impact  of  the  Vehicle  Supplier  Industry  in  the  U.S."  Available  here: 

https://www.mema.org/sites/default/files/MEMAJmpactBook.pdf,  MEMA,  January  2017. 

5  "Remanufactured  Goods:  An  Overview  of  the  U.S.  and  Global  Industries,  Markets,  and  Trade"  Report,  U.S.  International 
Trade  Commission  (ITC),  Investigation  No.  332-525,  USITC  Publication  4356,  Oct.  2012. 

6  Docket  No.:  EPA-HQ-OAR-2014-0827-1274 

7  Public  Law  114-65 
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MEMA  Supports  the  Phase  2  Final  Rule 

Motor  vehicle  suppliers  play  a  key  role  in  driving  technology  advancements  needed  to  improve 
vehicle  fuel  efficiency  and  reduce  emissions  by  investing,  developing  and  deploying  an  array  of 
innovative  materials  and  technology  solutions.  These  solutions  are  critical  to  the  strategies  of 
medium-  and  heavy-duty  vehicle  (MHDV)  manufacturers  in  meeting  the  targets  of  the  GHG 
emissions  and  vehicle  efficiency  standards.  MEMA  supports  environmental  policies  that  drive 
innovation  in  emissions  reducing  technology. 

As  a  result,  MEMA  supports  the  forward  progress  for  vehicle  and  engine  performance 
standards  provided  by  the  2016  Phase  2  regulation  published  by  the  EPA  and  the  National 
Highway  Traffic  Safety  Administration  (NHTSA).  The  Phase  2  program  provides  critical  regulatory 
stability  for  the  industry  to  make  long  term  investment  decisions.  The  compromise  on  glider  kits 
contained  in  the  2016  Phase  2  rule  is  a  part  of  this  necessary  stability. 

When  the  MHDV  Phase  1  rule  was  promulgated,  the  suppliers  invested  a  significant  amount  of 
resources  to  develop  and  provide  a  range  of  cost-effective  technologies  to  help  customers  meet 
the  standards  set  in  the  rule.  The  Phase  2  rule  followed  the  pathway  cleared  by  the  Phase  1 
framework,  providing  suppliers  with  longer-term  standards  over  multiple  model  years.  Suppliers 
and  vehicle  manufacturers  alike  rely  on  planning  certainty  to  make  necessary,  important  business 
decisions.  This  is  especially  critical  for  suppliers  which,  in  many  cases,  are  the  primary  innovators, 
validators  and  producers  of  advanced  components  and  systems  technologies.  The  continued  slope 
of  the  standards  set  in  Phase  2  will  ensure  that  the  U.S.  continues  to  be  a  technological  leader  in 
GHG  emissions  in  the  global  vehicle  industry. 

In  the  November  NPRM,  EPA’s  new  proposed  interpretation  of  the  Clean  Air  Act  explains  that 
glider  vehicles  would  not  constitute  "new  motor  vehicles”  within  the  meaning  of  the  CAA  section 
216(3).  Therefore,  glider  kits  would  not  be  treated  as  new  motor  vehicles  and  EPA  would  not  have 
authority  to  regulate  glider  vehicles,  glider  engines  and  glider  kits  under  CAA  section  202(a)(1).8 
EPA’s  proposal  would  repeal  the  emission  requirements  for  glider  vehicles,  glider  engines,  and 
glider  kits  clarified  in  the  Phase  2  rule.  MEMA  urges  EPA  not  to  make  changes  to  the  Phase  2  rule, 
including  the  proposal  to  revoke  GHG  emissions  standards  and  criteria  pollutants  for  all  glider 
vehicles,  glider  engines  and  glider  kits.  An  elimination  of  emissions  requirements  on  an  unlimited 
amount  of  glider  vehicles  would  place  many  businesses,  including  large  fleet  owners,  emissions 
technology  suppliers  and  truck  manufacturers,  at  a  competitive  disadvantage  because  they  have 
made  investments  in  technologies  to  meet  the  standards. 


8  82  Fed  Reg  at  53443 
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MEMA  Supports  the  Compromise  Included  in  Phase  2  on  Glider  Vehicles 

MEMA  supports  the  reduction  of  potential  objectionable  uses  of  glider  vehicles  to  circumvent 
the  emissions  standards.  As  a  result,  MEMA  supports  the  compromise  provisions  for  glider 
vehicles  and  remanufactured  engines  outlined  in  the  Phase  2  final  rule.  In  the  final  rule,  EPA 
allows  for  an  exception  for  small  businesses  to  produce  a  limited  amount  of  glider  vehicles 
without  meeting  either  the  engine  or  vehicle  standards  of  the  long  term  program  of  no  more  than 
300  per  year  per  company.  Any  additional  gliders  produced  by  these  small  businesses  would  be 
required  to  meet  the  standards.  Other  exceptions  include  that  model  year  and  later  2010  engines 
are  not  required  to  meet  Phase  1  GHG  engine  standards.  Further,  remanufactured  engines  may  be 
installed  in  the  glider  vehicles  without  meeting  standards  for  the  year  of  glider  vehicle  assembly, 
provided  the  engines  are  within  their  regulatory  useful  life.9 

MEMA  supports  these  Phase  2  compromise  provisions  because  it  recognizes  the  value,  purpose 
and  legitimate  uses  of  remanufactured  engines  in  glider  vehicles.  The  compromise  provisions 
carefully  balance  the  need  of  small  businesses  while  allowing  a  level  playing  field  for  an  industry 
that  has  invested  heavily  in  meeting  these  important  emissions  standards.  The  Phase  2 
compromise  provisions  provide  regulatory  certainty  for  suppliers  of  original  equipment, 
aftermarket,  and  remanufactured  components.  Therefore,  MEMA  opposes  EPA’s  proposal  to 
revoke  GHG  emissions  and  criteria  pollutant  requirements  for  all  glider  vehicles,  glider  engines 
and  glider  kits  under  the  Phase  2  final  rule. 

Conclusion 

For  these  reasons,  MEMA  urges  the  agency  to  not  repeal  the  emission  requirements  for  glider 
vehicles,  glider  engines,  and  glider  kits.  The  interconnectedness  of  the  industry  drives  the  need 
for  the  Phase  2  final  rule  to  stay  intact  with  consistent,  long  term  policies,  regulations  and 
standards  that  allow  all  stakeholders  to  more  effectively  incorporate  technologies  into  the  nation's 
fleet  We  look  forward  to  working  with  the  agency  and  other  stakeholders  as  the  second  phase  of 
the  standards  proceeds.  Please  contact  Laurie  Holmes,  senior  director  of  environmental  policy, 
with  any  questions  at  lholmes@mema.org. 


9  81  Fed  Reg  at  73942 
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Northeast  Slal.es  for  Coordinated  Air  Use  Management 


NESCAUM 


January  5,  2018 

Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
1200  Pennsylvania  Avenue,  NW 
Washington,  DC  20460 

Attention:  Docket  I.D.  #  EPA-HQ-OAR-20 14-0827 

Re:  Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and 
Glider  Kits 

Dear  Administrator  Pruitt: 

The  Northeast  States  for  Coordinated  Air  Use  Management  (NESCAUM1)  offer  the  following 
comments  on  the  U.S.  Environmental  Protection  Agency's  (EPA"s)  proposed  Repeal  of  Emission 
Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  published  on  November  16, 
2017  (82  Fed.  Reg.  53442-53449).  NESCAUM  and  our  member  states  strongly  oppose  the 
proposed  rulemaking  because  of  the  very  serious  harm  to  air  quality  and  public  health  that  will 
occur  in  our  region  if  the  glider  kit  loophole  is  re-opened.  At  its  core,  the  proposed  repeal  is 
inconsistent  with  the  Clean  Air  Act's  primary  purpose  “to  protect  and  enhance  the  quality  of  the 
Nation"s  air  resources  so  as  to  promote  the  public  health  and  welfare.”2  We  are  further  troubled 
by  EPA"s  apparently  uncritical  acceptance  of  a  deeply  flawed  technical  study  provided  by  glider 
vehicle  manufacturers,  and  by  its  revised  legal  justification.  There  is  no  need  to  re-open  this 
loophole,  and  the  technical  and  legal  arguments  to  support  the  proposed  repeal  fail  to  withstand 
scrutiny. 

In  its  2016  Phase  2  rulemaking,  EPA  correctly  recognized  that  while  gliders  have  a  legitimate 
use  in  those  rare  cases  where  a  powertrain  can  be  salvaged  from  a  wrecked  vehicle,  they  have 
increasingly  been  marketed  and  sold  to  new  truck  buyers  as  a  way  to  avoid  nitrogen  oxides 
(NOx)  and  particulate  matter  (PM)  control  requirements.  We  agree  with  EPA"s  original  analysis, 
which  found  that  these  trucks  constitute  an  unacceptably  large  source  of  excess  NOx  and  PM 
emissions  that  have  significant  adverse  impacts  on  air  quality  and  public  health. 

The  proposed  repeal  of  emission  requirements  for  gliders  would  substantially  worsen  air  quality 
in  the  Northeast.  Using  EPA's  own  earlier  projections,3  we  estimate  the  excess  NOx  emissions  in 


1  NESCAUM  is  the  regional  association  of  state  air  pollution  control  agencies  in  Connecticut,  Maine, 

Massachusetts,  New  Hampshire,  New  Jersey,  New  York,  Rhode  Island,  and  Vermont. 

2  42  C.F.R.  §7401(b)(l)  (1990). 

3  US  EPA.  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and 
Vehicles  -  Phase  2:  Response  to  Comments  for  Joint  Rulemaking,  EPA-420-R- 16-901  (Aug.  2016)  (see  Appendix  A 
to  Section  14,  p.  1962). 
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2040  from  these  uncontrolled  gliders  would  be  almost  30  times  higher  than  the  2015  emissions 
from  all  noncompliant  Volkswagen  cars,4  and  would  be  comparable  to  the  entire  2018  NOx 
budget  for  fossil  fuel  power  plants  in  the  22  states  covered  by  the  Cross-State  Air  Pollution  Rule 
Update5  (Table  1). 


Table  1.  Glider  Vehicle  NC 

>x  in  Context 

VW  NOx 

Excess4 

(tons  per  year  in  2015) 

CSAPR  Update  Power  Plant 
NOx  Cap5 

(tons  per  ozone  season 
starting  2018) 

Fleetwide 

Glider  Vehicle  NOx  above 
Control  Levels3 

(tons  per  year  in  2040) 

11,200 

313,626 

318,615 

It  is  not  difficult  to  see  why  these  impacts  are  so  large.  The  effectiveness  of  advanced  emission 
controls  for  NOx  and  PM  has  been  exhaustively  demonstrated.6  Recent  additional  testing  by  both 
EPA7  and  the  California  Air  Resources  Board  (CARB)8  continues  to  demonstrate  that  tmcks 
equipped  with  diesel  particulate  filters  (DPFs)  and  selective  catalytic  reduction  (SCR)  systems 
emit  far  less  pollution  than  glider  trucks  without  this  equipment. 

Notably,  there  is  no  evidence  that  actually  contradicts  this  basic  fact  in  the  technical  study 
attached  to  the  July  10,  2017  reconsideration  petition  from  glider  vehicle  manufacturers  and 
performed  by  researchers  at  Tennessee  Tech.  The  information  contained  in  the  Tennessee  Tech 
study  provides  no  support  for  the  notion  that  vehicles  fitted  with  pre-2002  engines  emit  less  NOx 
and  PM  pollution  than  vehicles  with  engines  complying  with  the  2007/2010  standards.  For  PM 
emissions,  the  table  of  results  from  the  Tennessee  Tech  study  shown  in  Appendix  A  of  the  glider 
manufacturers"  reconsideration  petition  indicates  that  PM  emissions  were  “Below  Threshold 
Detection  Point”  for  all  of  the  engines,  without  specifying  what  the  detection  limit  is.  Based  on 
EPA"s  summary  of  its  follow-up  teleconference  meeting  with  the  Tennessee  Tech  researchers,9 


4  Based  on  NOx  estimate  in:  S.R.H.  Barrett  et  al. ,  Impact  of  the  Volkswagen  emissions  control  defeat  device  on  US 
public  health,  Envtl.  Res.  Lett.  10  (2015)  doi:10.1088/l 748-9326/10/1 1/1 14005. 

5  81  Fed.  Reg.  74504-74650  (Oct.  26,  2016),  Table  l.B-1. 

6  See,  e.g.,  US  EPA  2001.  United  States  Environmental  Protection  Agency  Air  and  Radiation  EPA420-R-00-026 
December  2000  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel 
Sidfur  Control  Requirements’,  California  Air  Resources  Board  2001.  Staff  Report:  Initial  Statement  of  Reasons 
Public  Hearing  to  Consider  Amendments  Adopting  More  Stringent  Emission  Standards  for  2007  and  Subsequent 
Model  Year  New  Heavy-Duty  Diesel  Engines. 

7  US  EPA  National  Vehicle  &  Fuel  Emissions  Laboratory,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year 
Heavy-Duty  On-Highway  Diesel  Glider  Vehicles,  November  20,  2017. 
(https://www.regulations.gov/document?D=EP  A-HQ-OAR-20 14-0827-24 1 7). 

8  California  Air  Resources  Board,  Real-  World  Heavy-Duty  Diesel  Truck  Emissions  from  Gliders  in  California, 
December  27, 2017. 

9  US  EPA  Memorandum:  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  201 7  Letter ;  Tennessee  Tech  University  —  Summary  of  Heavy  Duty  Truck  Study  and  Evaluation 
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the  researchers  acknowledged  that  they  did  not  actually  measure  PM  emissions  beyond  visual 
inspection  of  the  sample  probe.  This  is  clearly  an  inadequate  basis  to  draw  any  quantitative 
conclusion  about  relative  PM  emission  impacts.  Yet  in  their  “Summary  Chart  of  Phase  1  Test 
Results,”  the  researchers  state  that  for  PM,  “All  vehicles  met  the  standard.”  We  urge  EPA  to 
explicitly  clarify  for  the  record  the  basis  of  the  study's  assertions,  and  to  clearly  indicate  that  it 
provides  no  evidence  to  support  the  suggestion  that  diesel  engines  with  uncontrolled  exhaust  are 
as  low-emitting  in  PM  emissions  as  engines  with  modem  emission  controls. 

Regarding  NOx  emissions,  very  little  information  is  provided  in  the  study  as  to  the  specific 
emissions  output  from  each  engine,  their  age,  or  condition  of  repair.  We  note,  however,  that  the 
engine  cited  as  having  the  lowest  NOx  output  is  a  Detroit  Diesel  DD15,  a  modem  engine  first 
introduced  in  2008  and  designed  to  incorporate  advanced  emission  controls  for  both  PM  and 
NOx.  This  engine  is  not  at  all  typical  for  glider  kit  vehicles,  which  primarily  use  older,  pre-2002 
engines  that  lack  DPF  and  SCR  controls.  As  with  our  comment  on  the  study "s  PM  assertions,  we 
urge  EPA  to  clearly  document  for  the  record  the  lack  of  support  the  study  provides  for  making 
any  inference  on  the  relative  NOx  emissions  performance  of  glider  kit  engines  relative  to  new 
engines  equipped  with  modem  NOx  controls. 

Continuing  Air  Quality  Problems  in  the  Northeast 

The  NESCAUM  region,  home  to  over  42  million  people,  is  subject  to  episodes  of  poor  air 
quality  resulting  from  ground-level  ozone  and  fine  particle  pollution.  During  severe  events,  the 
scale  of  the  problem  can  extend  beyond  NESCA  UM"s  borders  and  include  over  200,000  square 
miles  across  the  eastern  United  States.  Local  and  regional  sources  as  well  as  air  pollution 
transported  hundreds  of  miles  from  distant  sources  outside  the  region  contribute  to  elevated 
ozone  and  fine  particle  concentrations  in  the  region. 

NOx  emissions  contribute  to  a  number  of  adverse  public  health  and  environmental  outcomes. 
NOx  is  the  most  egregious  contributor  to  regional  ozone  concentrations  and  an  important 
precursor  to  fine  particulate  matter  formation.  These  two  pollutants  are  responsible  for  tens  of 
thousands  of  premature  deaths,  hospital  admissions,  and  lost  work  and  school  days  in  the  U.S. 
annually.  NOx  is  also  a  key  factor  in  a  number  of  environmental  problems  that  affect  the 
Northeast.  Table  2  summarizes  the  major  adverse  impacts  of  NOx  emissions  in  the  NESCAUM 
region. 


of  the  Phase  II  Heavy  Duty  Truck  Rule,  November  13,2017  (https://www.resulations.sov/document?D=EPA-HQ- 
OAR-2014-0827-2416). 
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Table  2.  Adverse  Public  Health  and  Environmental  Impacts  of  NOx  in  the  Northeast 


Ozone  and 

PM2.5 

•  Reduces  lung  function,  aggravates  asthma  and  other  chronic  lung  diseases 

•  Can  cause  permanent  lung  damage  from  repeated  exposures 

•  Contributes  to  premature  death 

Acid  Deposition 

•  Damages  forests 

•  Damages  aquatic  ecosystems,  e.g.,  Adirondacks  and  Great  Northern 

Woods 

•  Erodes  manmade  structures 

Coastal  Marine 
Eutrophication 

•  Depletes  oxygen  in  the  water,  which  suffocates  fish  and  other  aquatic  life 
in  bays  and  estuaries,  e.g.,  Chesapeake  Bay,  Narragansett  Bay,  and  Long 
Island  Sound 

Visibility 

Impairment 

•  Contributes  to  regional  haze  that  mars  vistas  and  views  in  urban  and 
wilderness  areas 

Based  on  recent  historical  monitoring  data,  large  parts  of  the  Northeast  region  violate  the 
recently  strengthened  0.070  ppm  8-hour  average  ozone  national  ambient  air  quality  standard 
(NAAQS).  In  addition,  the  CT-NJ-NY  region  continues  to  violate  the  older  0.075  ppm  ozone 
NAAQS.  The  EPA"s  failure  to  meet  statutory  deadlines  in  designating  nonattainment  areas  under 
the  Clean  Air  Act  and  its  persistent  failure  to  fully  address  interstate  ozone  transport  have  been 
detrimental  to  the  states"  interests  in  protecting  public  health.  The  EPA  now  proposes  to  re-open 
a  large  loophole  that  will  greatly  increase  NOx  emissions  from  highway  trucks,  the  largest 
source  sector  of  NOx  emissions  in  the  northeast  region.10  Should  this  repeal  be  finalized,  the 
states  will  be  burdened  in  offsetting  these  excess  emissions,  and  at  potentially  much  higher  costs, 
for  decades  to  come. 

Our  states  have  long  supported  and  relied  upon  strong  -  and  smart  -  federal  regulation  to  ensure 
that  harmful  air  emissions  are  gradually  reduced  over  time.  Within  this  cooperative  framework, 
the  federal  highway  diesel  engine  rule  is  vital  to  our  states"  efforts  to  attain  and  maintain  air 
quality  standards.  It  was  developed  with  comprehensive  stakeholder  input,  and  informed  by 
rigorous  technical  analysis.  It  has  put  the  states  on  a  path  to  much  cleaner  air. 

Another  result  is  that  U.S.  companies  are  thriving  as  they  have  become  leaders  in  many  of  the 
advanced  emission  reducing  technologies  that  will  continue  to  be  in  demand  around  the  world 
for  years  to  come.  The  proposed  preferential  exemption  for  glider  engines  and  vehicles  from 
these  long-established  modem  emission  standards  puts  these  companies  at  a  competitive 
disadvantage,  thus  undercutting  businesses  employing  hundreds  of  thousands  of  workers  across 
the  U.S.  Furthermore,  the  proposed  rulemaking  portends  a  „racc  to  the  bottom"  if  more  truck 
manufacturers  are  drawn  into  glider  production,  leading  to  even  greater  harmful  impacts  to  air 
quality  and  public  health. 


10  Based  on  201 1  and  projected  2018  NOx  emission  inventories  developed  by  the  Ozone  Transport 
Commission/MANE-VU. 
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There  is  no  way  to  understand  the  dramatic  increase  in  sales  of  glider  kits  with  old,  dirty  engines 
except  as  a  concerted  effort  to  circumvent  critical  public  health  protections.  Exempting  glider 
vehicles  from  modem  emissions  standards  exposes  the  nation's  citizens  to  elevated  emissions  of 
harmful  pollutants,  and  it  unfairly  penalizes  the  many  businesses  in  our  states  and  across  the 
country  that  operate  in  compliance  with  modem  emission  standards.  We  urge  EPA  to  withdraw 
this  proposed  rule. 


Sincerely, 


Arthur  N.  Marin 
Executive  Director 


cc:  NESCAUM  Directors 

Bill  Wehrum,  EPA  OAR 
Chris  Grundler,  EPA  OTAQ 
David  Conroy,  EPA  R1 
Richard  Ruvo,  EPA  R2 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 


Appendix  A:  Numerous  Freight  Truck  Industry  Leaders  Have  Publicly  Opposed  the 
Unfair  Competition  and  Pollution  that  Would  Be  Allowed  by  a  Glider  Kit  Loophole 


Name/Link  Summary  of  Position  p.n.  in  RtC 


Volvo' 

Unfair  Competition:  “The  availability  of  these  vehicles  [gliders]  is 
creating  an  unlevel  playing  field  for  manufacturers  of  new  vehicles 
designed  and  certified  to  be  compliant  to  all  current  emissions,  fuel 
efficiency,  and  safety  regulations.” 

Size  of  Market:  ““Gliders  as  a  whole  represent  over  10,000  units 
annually” 

Gliders  should  be  considered  new  vehicles:  Volvo  includes  an 
advertisement  from  a  glider  manufacturer  that  advertises  gliders  as 
new. 

Sub-300  cap:  “We  further  encourage  EPA  to  reduce  or,  at  a  minimum 
maintain,  the  300  unit  production  cap  in  the  final  action  by  the 
Agencies” 

1865- 

69 

Clarke'1 

Used  engines:  “This  commenter  recommends  that  used  engines  be 
eliminated  as  an  option  when  assembling  gliders.  A  rebuilt  engine  that 
has  been  brought  back  to  the  original  MY  EPA  emission  standard  is 
always  a  cleaner  option  than  a  used  engine  installed  in  a  Glider 
chassis.” 

Sub-300  cap:  “For  example  each  small  trucking  company’s 
exemption  could  be  the  lesser  of  the  average  number  of  Gliders  built 
annually  over  the  past  3  years  or  150  units/year.” 

Establishing  base  years:  “Instead  of  using  production  years  2010- 
2012  to  establish  peak  levels  use  production  years  2015-2016.” 

Gliders  and  vocational  gliders  each  have  300  cap:  “The  maximum 
cap  with  Gliders  and  Vocational  Gliders  would  be  600/year.” 

1825- 

27 

Cummins'" 

Limits  on  glider  kits:  “Cummins  supports  limitations  on  the  use  of 
glider  kits” 

Appropriate  use  of  glider  kits:  “[G]lider  kits  should  not  be  used  to 
circumvent  the  purchase  of  a  currently  certified  engine  and 
aftertreatment  system” 

1830 

GATR 

Truck 

Centeriv 

Unfair  competition:  “Dealers  such  as  ours  have  been  subject  to  a 
growing  unfair  competition  from  this  rapidly  expanding  market  of 
non-compliant  vehicles.”  “We  strongly  object  to  such  an  unfair 
disruption  of  market  competition.” 

Support  for  regulation:  “GATR  Truck  Center  strongly  supports  the 
Agencies'  proposal  to  impose  new  requirements  on  companies 

1846 
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assembling  and  offering  for  sale  vehicles  produced  by  installing  used 
driveline  components  into  new  glider  kits.” 

Navistarv 

Support  for  regulation:  “Navistar  supports  the  portion  of  the  NPRM 
that  addresses  gliders.  Further,  Navistar  suggests  that  the  allowance  is 
too  high,  and  that  gliders  should  either  be  limited  to  200  per  year  or 
eliminated  completely.” 

Unfair  competition:  “the  prevalence  of  gliders,  addressed  in  the 
NPRM,  is  one  example  how  these  pressures  can  lead  to  distortions  in 
the  market  for  vehicles.” 

1855 

Nuss  Truck 
& 

Equipmentvl 

Support  for  regulation:  “strongly  supports  the  Agencies'  proposal  to 
impose  new  requirements  on  companies  assembling  and  offering  for 
sale  vehicles  produced  by  installing  used  driveline  components  into 
new  glider  kits.  NHTSA  should  also  enforce  the  existing  regulations 
that  require  manufacturers  of  glider-based  vehicles  to  comply  with  all 
applicable  safety  standards.” 

Unfair  competition:  “Dealers  such  as  ours  have  been  subject  to  a 
growing  unfair  competition  from  this  rapidly  expanding  market  of 
non-compliant  vehicles.” 

Inappropriate  use  of  gliders:  “The  original  intent  of  selling  gilder 
kits  has  moved  from  a  rebuilding  mechanism  to  now  mainly  evading 
diesel  emissions  EPA  mandates” 

Health  and  Emission:  “The  rapidly  expanding  glider-based  vehicle 
market  is  seriously  undermining  the  significant  gains  EPA,  NHTSA, 
and  the  heavy-duty  vehicle  industry  have  made  to  reduce  criteria  and 
greenhouse  gas  emissions,  reduce  fuel  consumption,  and  improve 
roadway  safety” 

1857 

PACCAR™ 

Support  the  300  cap:  “If  the  implementation  is  set  at  January  1,  2018 
as  proposed  in  the  NPRM,  then  EPA  should  allow  all  small 
businesses,  as  defined  by  federal  regulations,  to  assemble  a  minimum 
of  50  gliders  per  year  as  exempt  from  the  engine  /  vehicle  model  year 
requirements,  regardless  of  the  emission  standard  of  the  engine,  and  up 
to  their  maximum  sales  in  2013  or  2014,  or  300.” 

1858 

Truck 

Country  of 
Wisconsin™1 

Emissions:  “We  agree  with  EPA's  assessment  that  most  gliders 
manufactured  today  use  remanufactured  model  year  2001  or  older 
engines.  Typically  these  engines  have  NOx  and  particulate  matter 
(PM)  emissions  20  to  40  times  higher  than  today's  clean  diesel 
engines. 

Inappropriate  use:  “Since  2010  when  EPAs  current  NOx  and  PM 
standards  for  heavy  duty  engines  took  effect,  glider  sales  have 
increased  nearly  10-fold  as  compared  to  the  2004-2006  ~  time  frame. 
We  agree  with  EPA  that  this  increase  reflects  an  attempt  to  avoid 
using  engines  that  comply  with  EPAs  2010  standards,  and  is  an 
attempt  to  circumvent  the  Clean  Air  Act’s  purpose  to  protect  human 
health  and  the  environment.” 

pi  864 
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Worldwide 

Equipment 

Enterprises, 

Inc.ix 


Support  for  regulations:  “Worldwide  Equipment  strongly  supports 
the  Agencies’  proposal  to  impose  new  requirements  on  companies 
assembling  and  offering  for  sale  vehicles  produced  by  installing  used 
driveline  components  into  new  glider  kits.” 

Unfair  Competition:  “Dealers  such  as  ours  have  been  subject  to  a 
growing  unfair  competition  from  this  rapidly  expanding  market  of 
non-compliant  vehicles” 

Unfair  taxes  for  gliders:  “In  addition  to  not  having  to  follow  the 
environmental  regulations  that  legitimate  dealers  like  Worldwide  have 
to  follow,  the  manufacturers  of  glider-based  vehicles,  in  many  cases, 
are  not  collecting  the  12%  federal  excise  tax  (“FET”)  that  normally 
applies  to  new  vehicle  sales,  giving  customers  even  further  financial 
incentive  to  purchase  glider  vehicles  rather  than  fully  compliant  new 
vehicles.” 

Health  and  Emissions:  “the  rapidly  expanding  glider-based  vehicle 
market  is  seriously  undermining  the  significant  gains  EPA,  NHTSA, 
and  the  heavy-duty  vehicle  industry  have  made  to  reduce  criteria  and 
greenhouse  gas  emissions,  reduce  fuel  consumption,  and  improve 
roadway  safety” 


pi  873 


'  https://www.reaulations.aov/document?D=EPA-HQ-QAR-201 4-0827-1 966. 

11  https://www.reaulations.aov/document?D=EPA-HQ-OAR-2014-0827-1005. 

https://www.reaulations.aov/document?D=EPA-HQ-QAR-2014-0827-1298. 

iv  https://www.requlations.gov/document?D=EPA-HQ-OAR-2014-0827-101Q. 

v  https://www.regulations.qov/document?D=EPA-HQ-QAR-2014-0827-1919. 

vi  https://www.requlations.qov/document?D=EPA-HQ-OAR-2014-0827-0922. 

vii  https ://www.requlations.qov/doeument?D=EPA-HQ-QAR-2014-0827-1 204. 

™  https://www.requlations.qov/document?D=EPA-HQ-OAR-2014-0827-1468. 

ix  https://www.regulations.gov/document?D=EPA-HQ-QAR-2014-0827-0948. 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 


Appendix  B 


Potential  Emission  and  Health  Impacts  of  Glider  Kits 


EPA  is  proposing  to  allow  glider  kits  to  be  sold  without  meeting  the  emission  standards  currently 
applicable  to  new  heavy-duty  engines.  Glider  kits  are  new  heavy-duty  diesel  vehicles  equipped 
with  rebuilt  older  engines.  EPA  testing  of  glider  kits  shows  that  their  emissions  are  more  than  an 
order  of  magnitude  higher  than  those  of  other  new  vehicles  with  engines  meeting  current 
standards.1  In  its  Phase  2  medium-  and  heavy-duty  truck  rule,  EPA  projected  the  excess 
emissions  and  increased  health  impacts  should  glider  sales  remain  at  the  current  estimated  sales 
level  of  10,000  units  per  year.  This  report  extends  EPA’s  analysis  by  considering  the  impact  of 
even  greater  annual  sales  of  glider  kits  to  30,000  and  50,000  units  per  year.  In  the  2016  Phase  2 
final  rule,  EPA  acknowledged  that  glider  vehicle  sales  could  be  greater  than  the  10,000  unit 
estimate,2  and  several  stakeholders  who  testified  at  EPA’s  December  4,  2016  hearing  indicated 
that  if  the  glider  provisions  were  repealed,  sales  would  be  much  higher.3  In  fact,  several  truck 
dealers  and  truck  repair  facilities  testified  that  gliders  sales  could  reach  25  to  30%  of  annual 
truck  sales  or  up  to  60,000  units.4 


1  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider  Vehicles, 
November  20,  2017,  National  Vehicle  &  Fuel  Emissions  Laboratory,  U.S.  Environmental  Protection  Agency, 

Ann  Arbor,  Michigan. 

2  81  Fed.  Reg.  at  73,943;  HDP2  RTC  pg.  1960. 

3  Testimony  of  John  C.  Doub,  TMI  Truck  and  Equipment,  Docket  ID  No.  EPA-HQ-OAR-201 4-0827-4285  (Dec.  4, 
2017),  available  at  https  ://www .regulations. go v/document?D=EP A- HQ-OAR-20 14-082 7-428 5  (“If  [EPA  repeals 
the  glider  provisions],  our  lost  sales  to  Glider  Kits  each  Month  could  grow  from  the  10%  it  is  today  to  what  could  be 
30+%.”). 

4  See  id.  See  also  Testimony  of  Michael  P.  McMahon,  McMahon  Truck  Centers,  Docket  ID  No.  EPA-HQ-OAR- 
2014-0827-4300  (Dec.  4, 2017),  available  at  https ://www.regulations .go v/document?D=EP A-HQ-OAR-20 14-0827- 
4300  (“We  estimate  losing  approximately  25%  of  our  annual  New  Truck  retail  volume  to  Glider  Kits.”). 
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Table  1  shows  historic  and  projected  future  sales  under  EPA’s  2016  estimate  and  two  scenarios 
reflecting  higher  sales  of  glider  kits. 


Table  1:  Glider  Sales 

Calendar  Year 

EPA  Projection 

Scenario  1 

Scenario  2 

2009  and  earlier 

500 

500 

500 

2010 

1250 

1250 

1250 

2011 

2000 

2000 

2000 

2012 

2750 

2750 

2750 

2013 

3500 

3500 

3500 

2014 

4250 

4250 

4250 

2015 

10000 

10000 

10000 

2016 

10000 

15000 

15000 

2017 

10000 

20000 

20000 

2018 

10000 

23100 

25000 

2019 

10000 

26500 

30000 

2020 

10000 

28400 

35000 

2021 

10000 

29700 

40000 

2022 

10000 

30000 

45000 

2023  and  beyond 

10000 

30000 

50000 

As  can  be  seen  from  Table  1,  EPA’s  projection  reaches  10,000  units  in  2015  and  remains 
constant  thereafter.  This  scenario  implicitly  assumes  that  granting  the  petition  to  allow  unabated 
glider  kit  sales  will  not  result  in  higher  sales  of  glider  kits  than  has  already  occurred.  The  two 
other  sales  scenarios  shown  in  Table  1  assume  that  allowing  unregulated  glider  kit  sales  will 
result  in  greater  sales.  Scenario  1  projects  that  sales  increase  to  30,000  units  by  2022.  Scenario  2 
projects  that  sales  increase  to  50,000  units  by  2023. 

EPA  made  two  kinds  of  emission  estimates  that  would  result  from  their  projection  of  increased 
glider  sales.  The  first  estimated  incremental  emissions  over  the  life  of  a  glider  vehicle  relative  to 
those  of  a  vehicle  powered  by  an  engine  meeting  current  emission  standards.  The  second 
estimated  the  total  emissions  from  glider  kit  vehicles  in  2025  and  2040  if  they  were  unregulated 
and  if  their  sales  were  limited  to  roughly  1000  units  per  year.  All  types  of  emissions  from  glider 
vehicles  increase  relative  to  vehicles  equipped  with  new  engines:  hydrocarbons  (HC),  carbon 
monoxide  (CO),  nitrogen  oxide  (NOx),  and  particulate  matter  (PM).  This  analysis  will  focus  on 
NOx  and  PM  emissions,  as  these  are  the  most  serious  from  a  health  and  welfare  point  of  view. 
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Table  2  shows  the  vehicle  lifetime  NOx  and  PM  emissions  from  2017  glider  vehicles  and 
vehicles  with  new  engines. 


Table  2:  EPA  Projections  of  Excess  Emissions  from  Glider  Vehicle  Sales 

NOx 

PM 

Lifetime  Emissions  (U.S.  tons  per  1000  vehicles) 

Glider  Vehicles 

43,800 

710 

Vehicles  equipped  with 
New  Engines 

2,300 

30 

Difference 

41,500 

680 

As  can  be  seen  in  Table  2,  lifetime  NOx  and  PM  emissions  from  glider  vehicles  ae  roughly  20 
times  those  of  vehicles  with  new  engines.  Since  these  emission  estimates  pertain  to  a  specific 
number  of  vehicle  sales,  they  apply  regardless  of  whether  glider  kit  sales  reach  10,000  units  per 
year  or  30,000-50,000  units  per  year. 

Table  3  shows  the  impact  of  limiting  unregulated  glider  vehicle  sales  to  1,000  units  per  year. 


Table  3:  Nationwide  Emissions  From  Glider  Vehicles  with  and  without  Control  (U.S.  tons  per 
year) 

2025 

NOx 

PM 

Without  Controls 

295,000 

7,800 

With  Controls 

104,800 

2,750 

Difference 

190,200 

5,050 

2040 

Without  Controls 

371,100 

9,960 

With  Controls 

52,600 

1,410 

Difference 

318,600 

8,550 

As  can  be  seen,  regulation  reduces  the  NOx  and  PM  emissions  impact  of  glider  vehicles  by 
roughly  65%  in  2025  and  roughly  85%  in  2040. 

The  emissions  of  a  specified  set  of  vehicles  in  a  calendar  year  has  traditionally  been  estimated  by 
determining  the  number  of  vehicles  on  the  road,  their  annual  mileage,  and  the  emission  rate  per 
mile  (the  emission  factor).  More  recent  and  advanced  models,  like  EPA’s  MOVES  model, 
estimates  emissions  based  on  specific  vehicle  operating  conditions,  such  as  acceleration  rate. 

The  number  of  vehicles  on  the  road  is  estimated  from  the  number  of  new  vehicles  sold  in  each  of 
the  current  and  previous  29  model  years  coupled  with  estimates  of  the  scrappage  rate  of  these 
vehicles  by  age.  Annual  mileage  is  also  a  function  of  age,  being  highest  when  the  vehicles  are 
newer  and  decreasing  with  age.  The  emission  factor  is  affected  by  a  wide  range  of  factors, 
ranging  from  ambient  conditions,  the  vehicle’s  driving  cycle,  vehicle  age,  and  others.  For  the 
purposes  of  this  analysis,  the  two  more  aggressive  glider  vehicle  sales  scenarios  primarily  affect 
the  first  factor  listed  above:  the  number  of  glider  vehicles  on  the  road.  Mileage  per  year  is 
affected  to  a  small  degree,  since  the  average  age  of  glider  vehicles  changes  slightly  under  the 
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three  scenarios.  The  two  more  aggressive  sales  scenarios  increase  glider  sales  in  the  later  years 
more  than  earlier  years,  so  the  average  age  of  glider  vehicles  decreases  and  the  average  mileage 
of  glider  vehicles  in  any  specific  calendar  year  increases.  Emissions  from  glider  vehicles  at  any 
of  the  operating  conditions  modeled  in  MOVES  are  not  affected. 

In  MOVES,  the  simplest  factor  to  reproduce  outside  of  the  model  is  the  vehicle  scrappage  rate. 
MOVES  uses  the  same  scrappage  rate  by  age  for  all  heavy-duty  vehicles  (Table  7-2). 5  We 
obtained  the  annual  vehicle  miles  travelled  for  heavy-duty  vehicles  by  age  and  the  fraction  of 
heavy-duty  vehicles  still  on  the  road  by  age  (Table  7-2)  used  in  MOVES.  EPA  stated  that  their 
glider  kit  sales  projection  would  result  in  128,750  glider  vehicles  being  on  the  road  in  2025. 
When  we  combine  the  scrappage  fractions  in  MOVES  with  the  glider  kit  sales  shown  in  Table  1, 
the  result  is  127,828  vehicles  being  on  the  road  in  2025,  which  is  within  1%  of  the  MOVES- 
based  estimate.  This  is  strong  confirmation  that  we  have  the  appropriate  rate  of  scrappage  for 
glider  vehicles. 

A  very  good  first  order  estimate  of  the  impact  of  higher  glider  vehicle  sales  on  emissions  results 
from  estimating  the  number  of  glider  vehicles  on  the  road  in  2025  and  2040  under  the  three  sales 
scenarios  and  scaling  the  EPA  emission  impacts  accordingly.  These  would  be  conservative 
estimates,  however.  As  mentioned  above,  the  average  age  of  glider  vehicles  decreases  slightly 
under  the  two  more  aggressive  sales  projections,  increasing  average  mileage  per  year  and  thus, 
emissions. 

In  order  to  include  the  impact  of  higher  annual  mileage,  we  estimated  the  degree  to  which  annual 
mileage  changes  with  age.  This  relative  change  in  annual  mileage  with  age  is  coupled  with  the 
distribution  of  glider  vehicles  on  the  road  in  2025  and  2040  to  estimate  the  degree  to  which  the 
more  aggressive  projections  of  glider  vehicle  sales  increases  total  glider  vehicle  emissions  in 
these  years.  Implicit  in  this  methodology  is  the  assumption  that  glider  vehicle  emissions  are  not 
affected  by  vehicle  age.  Vehicular  emissions  often  increase  with  age  due  to  inadequate 
maintenance  and  deterioration  in  the  efficiency  of  emission  control  equipment.  However, 
deterioration  in  emissions  from  heavy-duty  diesel  vehicle  is  very  low,  especially  from  vehicles 
without  aftertreatment  equipment,  which  is  the  case  for  glider  vehicles.  Thus,  the  assumption  of 
similar  emission  rates  over  the  slight  differences  in  vehicle  age  seen  here  is  reasonable. 

MOVES  uses  discrete  estimates  of  annual  vehicle  miles  travelled  by  age  for  seven  different 
categories  of  heavy-duty  vehicles.  However,  EPA  stated  in  their  glider  analysis  that  they 
assumed  that  glider  vehicles  were  used  in  tractor-trailers.  Two  of  the  seven  heavy-duty  vehicle 
categories  apply  to  tractor  trailers:  short-haul  combination  (tractor-trailer)  trucks  and  long-haul 
combination  trucks.  In  MOVES,  the  annual  mileage  of  new  vehicles  ranges  from  61,000  for 
short-haul  combination  trucks  to  1 17,000  for  long-haul  combination  trucks.  From  the  MOVES 
input  files  published  with  the  consideration  of  this  petition,  EPA  spread  glider  kit  sales  across 
short  and  long-haul  combination  trucks  according  to  their  presence  in  the  on-road  fleet.  From 
Table  17-1  of  the  above  cited  MOVES  population  and  activity  report,  long-haul  combination 


5  “Population  and  Activity  for  On-Road  Vehicles  in  MOVES2014,”  Assessment  and  Standards  Division,  Office  of 
Transportation  Air  Quality,  U.S.  EPA,  EPA-420-R-20- 16-003,  January  2016. 
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trucks  represent  56.4%  and  56.5%  of  all  combination  trucks  on  the  road  in  2025  and  2040, 
respectively.  (Short  haul  combination  trucks  therefore  represent  43.6%  and  43.5%  of  all 
combination  trucks  on  the  road  in  2025  and  2040,  respectively.) 

We  then  proceeded  to  estimate  total  glider  vehicle  mileage  in  the  on-road  fleet  in  2025  and  2040 
for  the  three  glider  vehicle  sales  projections  shown  in  Table  1 .  Glider  vehicle  sales  were  taken 
from  Table  1 .  (For  example,  for  the  2025  analysis,  this  meant  glider  vehicle  sales  from  2025 
back  to  1995.)  Vehicle  scrappage  by  age  was  taken  from  Table  7-2  of  the  MOVES  population 
and  activity  report.  Vehicle  mileage  by  age  was  a  weighted  average  of  the  mileages  by  age  for 
short-  and  long-haul  combination  trucks  shown  in  Tables  7-5  and  7-7  of  the  MOVES  population 
and  activity  report.  The  number  of  glider  vehicles  estimated  to  be  on  the  road  and  their  mileage 
under  the  three  sales  projections  are  shown  in  Table  4. 


Table  4:  Relative  Emission  Impacts  of  Uncontrolled  Glider  Kit  Emissions 

EPA  Sales 

Sales  Scenario  1 

Sales  Scenario  2 

2025 

Vehicle  on  the  road 

127,828 

288,790 

385,728 

Ratio  to  EPA  Sales 

— 

2.3 

3.0 

Million  Vehicle 

Miles  Travelled 

9,311 

22,968 

31,710 

Ratio  to  EPA  Sales 

2.5 

3.4 

2040 

Vehicle  on  the  road 

259,178 

702,381 

1,085,628 

Ratio  to  EPA  Sales 

— 

2.7 

4.2 

Million  Vehicle 

Miles  Travelled 

12,688 

37,071 

60,257 

Ratio  to  EPA  Sales 

2.9 

4.7 

As  can  be  seen,  the  impact  of  the  more  aggressive  glider  vehicle  sales  scenarios  has  a  growing 
impact  on  the  number  of  glider  vehicles  on  the  road  over  time.  In  2025,  the  number  of  glider 
vehicles  on  the  road  are  2. 3-3.0  times  that  under  the  EPA  sales  scenarios.  Note  that  these  factors 
are  well  below  the  ratios  of  ultimate  maximum  sales  of  glider  vehicles  in  these  two  scenarios  of 
3  and  5,  respectively,  because  the  maximum  sales  of  glider  vehicles  has  only  been  occurring  for 
2-3  years.  The  impact  of  more  aggressive  glider  vehicle  sales  grows  further  by  2040,  to  factors  of 
2. 7-4. 2  over  that  of  the  EPA  sales  scenario.  It  will  take  another  10  years  for  the  full  impact  of  the 
maximum  projected  glider  vehicle  sales  to  be  fully  felt  in  the  on-road  fleet. 

As  also  shown  in  Table  4,  the  impact  of  increased  glider  vehicle  sales  on  vehicle  miles  travelled 
is  slightly  larger  than  on  sales  due  to  the  higher  mileage  of  new  vehicles.  However,  the  ratio  of 
vehicle  miles  travelled  under  the  two  more  aggressive  glider  kit  sales  scenarios  are  still  below 
the  long-term  sales  ratios  of  3-5. 
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Table  5  shows  total  NOx  and  PM  emissions  from  uncontrolled  glider  vehicles  in  2025  and  2040 
under  the  three  sales  scenarios.  Emissions  for  the  two  more  aggressive  glider  vehicle  sales 
scenarios  are  simply  those  under  the  EPA  scenario  multiplied  by  the  ratios  of  vehicle  miles 
travelled,  shown  in  Table  4.  Table  5  also  shows  emissions  should  these  glider  vehicles  be 
controlled  starting  in  2018.  In  this  latter  case,  the  emission  levels  are  nearly  the  same  under  all 
three  scenarios,  as  EPA’s  controls  would  limit  glider  vehicle  sales  to  roughly  1,000  vehicles  per 
year.  However,  in  2015-17,  glider  vehicle  sales  are  higher  under  the  more  aggressive  sales 
scenarios  than  under  EPA’s  sales  projection.  Thus,  we  again  estimated  the  relative  level  of  total 
vehicle  miles  travelled  by  glider  vehicles  in  2025  and  2040  using  the  sales  up  to  2017  from  Table 
1  and  then  limited  sales  to  1,000  per  year  thereafter.  We  found  that  vehicle  miles  travelled  under 
the  two  more  aggressive  sales  scenarios  were  30%  higher  than  under  EPA’s  scenario  in  2025  and 
22%  higher  in  2040.  We  adjusted  EPA’s  emission  projections  for  controlled  glider  vehicles 
accordingly. 


Table  5:  Glider  Vehicle  Emission  Impacts  Unc 

er  Three  Sales  Scenarios 

EPA  Sales 

Sales  Scenario  1 

Sales  Scenario  2 

2025 

NOx 

PM 

NOx 

PM 

NOx 

PM 

Without  Controls 

295,000 

7800 

727,723 

19,241 

1,004,698 

26,565 

With  Controls 

104,800 

2750 

131,766 

3,458 

131,766 

3,458 

Difference 

190,200 

5050 

595,957 

15,784 

872,933 

23,107 

2040 

Without  Controls 

371,100 

9960 

1,078,731 

28,952 

1,745,242 

46,841 

With  Controls 

52,600 

1410 

64,406 

1,726 

64,406 

1,726 

Difference 

318,600 

8550 

1,014,325 

27,226 

1,680,836 

45,114 

As  can  be  seen  in  Table  5,  the  benefits  of  glider  vehicle  control  increase  3. 1-4.6  times  under  the 
more  aggressive  sales  scenarios  in  2025.  In  2040,  the  benefits  of  control  increase  3. 2-5. 3  times 
under  the  more  aggressive  sales  scenarios. 

Moving  to  health  effects  and  monetized  health  benefits,  EPA  estimated  the  monetized  health 
benefits  and  reduction  in  premature  mortality  associated  with  the  control  of  glider  vehicle 
emissions.  EPA  specifically  estimated  these  benefits  over  the  lifetime  of  1000  2017  glider 
vehicles.  EPA  found  that  controlling  the  emissions  of  these  vehicles  would  reduce  70-160 
premature  deaths  and  generate  $0.3- 1.1  billion  worth  of  health  benefits.  (Health  benefits  are 
valued  in  $2013.  The  range  shown  includes  two  distinct  methodologies,  as  well  as  two  societal 
discount  rates  (3%  per  year  and  7%  per  year)).  EPA  notes  that  these  estimates  do  not  include  all 
of  the  health-related  benefits  associated  with  glider  vehicle  control.  EPA  points  out  that  the 
regulation  of  glider  vehicles  would  reduce  sales  by  5000-10,000  units  per  year  and  produce 
health  benefits  having  a  value  of  $1 .5-1 1  billion  ($2013). 


6 


EPA-1 9-01 26-A-002569 


ED  001620  00003076-00006 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


EPA’s  estimates  were  based  on  a  relationship  between  annual  emissions  from  17  distinct 
emission  sources  and  PM-related  health  impacts  (and  their  monetary  benefits).6  These 
relationships  were  developed  using  a  three-step  process  (cited  directly  from  the  EPA  report): 

1)  Use  source  apportionment  photochemical  modeling  to  predict  ambient  concentrations  of 
primary  PM2.5,  nitrate  and  sulfate  attributable  to  each  of  17  emission  sectors  across  the 
Continental  U.S.  (On-road  emission  sources  are  one  of  the  17  sectors  addressing  by  the 
modeling); 

2)  For  each  sector,  estimate  the  health  impacts,  and  the  economic  value  of  these  impacts, 
associated  with  the  attributable  ambient  concentrations  of  primary  PM2.5,  sulfate  and 
nitrate  PM2.5  using  the  environmental  Benefits  Mapping  and  Analysis  Program 
(BenMAP  v4.0.66); 

3)  For  each  sector,  divide  the  PM2.5-related  health  impacts  attributable  to  each  type  of 
PM2.5,  and  the  monetary  value  of  these  impacts,  by  the  level  of  associated  precursor 
emissions.  That  is,  primary  PM2.5  benefits  are  divided  by  direct  PM2.5  emissions, 
sulfate  benefits  are  divided  by  S02  emissions,  and  nitrate  benefits  are  divided  by  NOx 
emissions. 

This  modeling  tool  was  developed  for  use  in  support  of  various  regulatory  actions  being 
considered  or  taken  by  EPA.  It  provides  mid-range  health  effects  and  benefits,  as  opposed  to 
worse-case  estimates  (e.g.,  90th  or  95th  percentile  effects). 

As  part  of  this  health  assessment,  EPA  found  that  glider  vehicle  controls  would  reduce  70-160 
premature  deaths  per  1000  glider  vehicles.  This  represents  a  reduction  of  350-1600  premature 
deaths  across  the  5000-10000  glider  vehicle  sales  projected  to  be  affected  by  regulatory  controls 
per  year.  Put  another  way,  EPA’s  proposal  would  result  in  the  death  of  one  person  in  the  U.S.  for 
every  10  glider  vehicles  sold  (over  the  lifetime  of  their  use).  Also,  as  mentioned  above,  EPA 
only  presented  two  of  the  many  health  effects  generated  from  the  national  regulatory  assessment 
tool.  Table  6  presents  the  complete  set  of  health  effects  generated  by  this  tool.  Again,  this  is  not  a 
complete  list  of  the  known  health  effects  of  PM  and  NOx  emissions,  nor  does  it  include  any 
health  effects  of  other  pollutants  which  differ  with  the  sale  of  uncontrolled  of  glider  vehicles.  As 
can  be  seen,  many  of  these  health  effects  occur  at  significant  levels.  Finally,  EPA  presented  only 
the  monetized  health  impact  of  the  increase  in  PM  emissions. 


6  Technical  Support  Document,  “Estimating  the  Benefit  per  Ton  of  Reducing  PM2.5  Precursors  from  17  Sectors,” 
U.S.  Environmental  Protection  Agency,  Office  of  Air  and  Radiation,  Office  of  Air  Quality  Planning  and  Standards, 
Research  Triangle  Park,  NC  27711,  January  2013. 
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Table  6  shows  the  monetized  health  costs  of  the  increase  in  both  PM  and  NOx  emissions.  This 
basically  doubles  the  health  costs  of  allowing  glider  vehicles  to  go  unregulated. 


Table  6:  Lifetime  Health  Impacts  From  1000  2017  Glider  vehicle  Sales:  EPA  Methodology 

Emissions  (U.S.  tons):  NOx 

41,500 

PM 

680 

Monetized  Health  Costs  ($2013  billion) 

0.6-1. 3 

Premature  Mortality7 

68-156 

Morbidity 

Respiratory  emergency  room  visits 

39 

Acute  bronchitis 

107 

Lower  respiratory  symptoms 

1373 

Upper  respiratory  symptoms 

2005 

Minor  Restricted  Activity  Days 

54625 

Work  loss  days 

9196 

Asthma  exacerbation 

4942 

Cardiovascular  hospital  admissions 

26 

Respiratory  hospital  admissions 

21 

Non-fatal  heart  attacks  (Peters) 

82 

Non-fatal  heart  attacks  (All  others) 

9 

Table  7  shows  the  results  of  extending  this  methodology  to  the  impact  of  controlling  glider 
vehicle  sales  in  calendar  year  2025  under  the  EPA  and  more  aggressive  sales  scenarios.  (The 
EPA  report  presented  the  value  of  health  effects  in  2010  dollars.  We  converted  $2010  to  $2013 
using  a  conversion  factor  of  0.9467,  which  was  taken  from  EPA’s  costing  methodology  for  its 
recent  Final  Determination  on  the  appropriateness  of  the  2022-2025  light-duty  greenhouse  gas 
emission  standards.)  Benefits  are  presented  for  the  reductions  in  both  NOx  and  PM  emissions. 
We  only  present  such  estimates  for  the  2025  calendar  year.  It  should  be  noted  that  these  2025 
estimates  represent  the  impact  of  not  regulating  2018  and  later  glider  vehicle  sales  through  2025 
emissions  and  their  related  health  effects.  They  do  not  include  the  impact  of  the  use  of  these 
glider  vehicles  over  their  entire  vehicle  life.  EPA  presented  the  emission  impacts  of  glider 
vehicles  on  emissions  in  2040,  as  shown  in  Table  5  above.  However,  the  health  effects  tool  only 
includes  health  effect  factors  through  calendar  year  2030.  We  did  not  project  health  impacts  for 
2030,  as  EPA  did  not  present  emission  impacts  for  this  year,  which  we  would  have  used  for  the 
basis  of  our  estimates  of  the  emission  impacts  for  the  two  more  aggressive  glider  vehicle  sales 
scenarios. 


7  Note  that  EPA  found  slightly  higher  levels  of  premature  mortality  of  70-160  deaths.  It  is  not  clear  whether  this  is 
due  to  simple  round  off,  or  a  slight  difference  in  methodology.  In  any  event,  the  similarity  of  these  projections 
indicates  a  high  degree  of  similarity  in  methodology  between  EPA’s  and  that  used  here. 

8 


EPA-1 9-01 26-A-00257 1 


ED  001620  00003076-00008 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Table  7:  Health  Benefits  and  Health  Improvements  From  Glider  Vehicle  Controls  in  2025: 

EPA  Methodology 

Glider  Vehicle  Sales  Scenario 

EPA 

Scenario  1 

Scenario  2 

Emission  Reductions  due  to  Controls:  NOx 

190,200 

596,497 

873,960 

(U.S.  tons  per  year)  PM 

5,050 

15,798 

23,134 

Monetized  NOx+PM  Benefits  ($2013 
billion) 

3.2-8.0 

10.0-24.9 

14.6-36.5 

Premature  Mortality 

396-914 

1240-2862 

1816-4162 

Morbidity 

Respiratory  emergency  room  visits 

228 

715 

1,047 

Acute  bronchitis 

630 

1,973 

2,889 

Lower  respiratory  symptoms 

8,070 

25,271 

37,015 

Upper  respiratory  symptoms 

11,700 

36,643 

53,672 

Minor  Restricted  Activity  Days 

321,892 

1,008,045 

1,476,488 

Work  loss  days 

54,134 

169,528 

248,309 

Asthma  exacerbation 

29,028 

90,906 

133,151 

Cardiovascular  hospital  admissions 

151 

471 

690 

Respiratory  hospital  admissions 

124 

388 

569 

Non-fatal  heart  attacks  (Peters) 

477 

1,493 

2,187 

Non-fatal  heart  attacks  (All  others) 

52 

162 

237 

As  can  be  seen,  all  the  projected  health  impacts  increase  dramatically  compared  to  the  impact  of 
simply  selling  1000  uncontrolled  glider  vehicles.  Under  EPA’s  sales  projections,  the  partial  set 
of  health  benefits  are  valued  at  $3. 2-8.0  billion  per  year  in  2025.  It  is  important  to  note  that  the 
on-road  heavy-duty  diesel  fleet  has  not  even  reached  equilibrium  with  respect  to  the  peak  sales 
of  10,000  glider  kits,  as  these  sales  just  reached  10,000  units  in  2015.  Glider  vehicles  will 
continue  to  increase  as  a  fraction  of  the  on-road  fleet  for  another  20  years.  Under  the  two  more 
aggressive  sales  scenarios,  the  health  benefits  of  control  increase  even  further  to  at  least  $10 
billion  to  nearly  $40  billion  per  year. 

The  same  trends  are  seen  in  the  reduction  of  premature  deaths.  With  peak  sales  of  10,000  units, 
premature  deaths  range  from  400-900,  but  increase  to  1200-4200  with  peak  sales  of  30,000- 
50,000  units.  Again,  in  all  these  cases,  the  on-road  fleet  in  2025  is  far  from  its  equilibrium  point 
with  respect  to  the  emissions  and  health  impact  of  glider  vehicles. 

Another  similar  tool,  which  has  been  developed  for  screening  the  impact  of  changes  in  emissions 
on  health  effects  is  an  EPA  model  referred  as  COBRA.8  COBRA  was  developed  specifically  for 
use  in  local  and  state  assessments  of  energy  and  environmental  programs.  The  steps  used  in  its 
development  are  very  similar  to  those  listed  above  for  the  regulatory  impact  analysis  tool  used  by 
EPA.  One  advantage  of  COBRA  over  the  modeling  tool  used  by  EPA  in  its  glider  vehicle 


8  User’s  Manual  for  the  Co-Benefits  Risk  Assessment  Health  Impacts  Screening  and  Mapping  Tool  (COBRA), 
Version:  3.0,  U.S.  EPA,  September  2017. 
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analysis  is  that  on-road  mobile  sources  are  broken  down  into  several  finer  categories,  including 
heavy-duty  diesel  vehicles. 

Table  8  presents  the  estimated  health  impacts  of  the  increases  in  emissions  that  could  occur 
should  glider  vehicles  go  unregulated.  As  can  be  seen  from  a  comparison  of  the  figures  in  Table 
7  and  Table  8,  the  projected  health  impacts  are  very  similar  and  substantial.  EPA  should 
complete  even  more  sophisticated  atmospheric  and  health  effects  modeling  to  elucidate  the  full 
extent  of  harm  associated  with  the  agency’s  Proposed  Rule,  but  these  results  indicate  that  the 
proposal  is  flawed,  will  result  in  substantial  harm,  and  should  be  abandoned. 


Table  8:  Health  Benefits  and  Health  Improvements  From  Glider  Vehicle  Controls  in  2025: 

EPA  COBRA  Model 

Glider  Kit  Sales  Scenario 

EPA 

Scenario  1 

Scenario  2 

Emission  Reductions  due  to  Controls:  NOx 

190,200 

596,497 

873,960 

(U.S.  tons  per  year)  PM 

5,050 

15,798 

23,134 

Monetized  NOx+PM  Benefits  ($2013 
billion) 

3. 5-7. 8 

9.7-24.6 

14.2-36.0 

Premature  Mortality 

386-874 

1210-2740 

1771-4012 

Morbidity 

Respiratory  emergency  room  visits 

210 

659 

964 

Acute  bronchitis 

588 

1,845 

2,703 

Lower  respiratory  symptoms 

7,500 

23,515 

34,443 

Upper  respiratory  symptoms 

10,711 

33,563 

49,138 

Minor  Restricted  Activity  Days 

293,263 

919,127 

1,345,794 

Work  loss  days 

49,595 

155,422 

227,556 

Asthma  exacerbation 

11,050 

34,627 

50,697 

Cardiovascular  hospital  admissions 

138 

433 

634 

Respiratory  hospital  admissions 

114 

356 

521 

Non-fatal  heart  attacks 

47-441 

149-1382 

218-2025 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 
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Warranties  ODired  on  New  Glider  Vehicles 


Fitzgerald  Glider  Kits  website 
https://www.fitzgeraldgliderkits.com/warrantv 

(accessed  Jan.  3,  2018) 


EPA-1 9-01 26-A-002575 


ED  001620  00003077-00002 


EPA-HQ-201 8-002121  Production  Set  #2 


1/3/2018  Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


IN-HOUSE  REMAN  DETROIT  60  SERIES  (FACTORY  REMAN  AVAILABLE) 

For  those  of  you  who  would  prefer  a  reman  Detroit  60  Series  engine  direct  from  Detroit  Diesel  we  offer  that  as  well 
as  our  in  house  reman  option.  The  Series  60  provides  the  perfect  balance  of  power  and  fuel  economy  for  heavy- 
duty  applications.  The  warranty  on  the  factory  reman  is  slightly  different  and  the  Fitzgerald  in  house  warranty 
upgrades  do  not  apply.  Please  contact  us  to  learn  more. 


3  Year  Warranty  5  Year  Warranty  Owners  Manual 
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1/3/2018  Best  Warranty  on  the  Road  |  Fitzgerald  Glider  Kits 


FACTORY  REMAN  CATERPILLAR  CIS 

The  Caterpillar  Cl  5  single  turbo  pre  emissions  engine  is  a  trusted  engine  amongst  many  in  the  trucking  community. 
A  4  year  unlimited  mile  warranty  comes  with  every  one  of  these  sold  through  Fitzgerald.  Learn  more  about  the 
warranty  below. 


Warranty  Information 


https  ://www.  f  itzgeraldgliderkits.com/warranty 
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1/3/2018  Best  Warranty  on  the  Road  [  Fitzgerald  Glider  Kits 

Fitzgerald  Glider  Kits  o  ers  one  of  the  best  warranties  on 
the  road  today,  period!  With  our  optional  5  Year/  500k 
Mile  Warranty  available  on  our  in  house  Detroit  engines, 
rest  assured  we’re  riding  along  with  you  on  the  road. 


0  0  3  YEAR  WARRANTY 
0  0  5  YEAR  WARRANTY 


GOLD  WARRANTY  OPTIONS 


3 YEAR 500 K  MILE  GOLD 


3  year/  300,000  miles  (whichever  comes  rst) 


1 00%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal;  Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder 
Kits;  ECM;  Engine  Harness;  Exhaust  Manifold;  Flywheel  Housing;  Front  Engine  Covers;  Fuel  Pump;  Injectors; 
Injector  Harness;  Oil  Cooler;  Oil  Pan;  Oil  Pump;  Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate;  Turbo. 

*2  year /  200,000  miles  (whichever  comes  rst) 

1st  yr/1 00k  miles  100%  Parts  and  Labor:  Head  Gasket.  *2nd  year  Parts  Only:Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Accessory  Drive;  Alternator;  Detroit  Engine  Sensors;  Exhaust  Pipes;  Fan  Blades; 
Front  Crank  Seal;  Gaskets;  Gear  Train;  Metal  Coolant  Pipes;  Pulleys;  Rockers;  Water  Pump. 

6  months  /  Unlimited  miles 

100%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Thermostats;  Workmanship  issues  with 
FGK, 

*1  year  towing  reimbursed  up  to  $500.00  per  incident  for  the  following:  Crankshaft;  Cylinder  Block;  Cylinder 
Head;  Cylinder  Liners;  Pistons;  Piston  Rings. 


https  ://www.  f  itzgeraldgliderkits.com/warranty 
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Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


5  year /  500,000  miles(whichever  comes  rst) 


3yr/3Q0k  miles  1 00%  parts  and  labor.  4yr  &  Syr  80%/20%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal; 
Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Flywheel 
Housing;  Front  Engine  Covers;  Front  Crank  Seal;  Fuel  Pump;  Injectors;  Injector  Harness;  Oil  Cooler;  Oil  Pan; 
Oil  Pump;  Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate;  Turbo. 

3  year/  300,000  miles(whichever  comes  rst) 

100%  Parts  and  Labor:  Alternator;  ECM;  Gear  Train;  Rockers;  Thermostats;  Water  Pump. 

*2  year /  200,000  miles(whichever  comes  rst) 

1st  yr/IOOk  miles  100%  Parts  and  Labor:  Head  Gasket. 

*2nd  year  Parts  Only:  Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Fan  Blades;  Exhaust  Pipes;  Fittings;  Hoses;  Jakes;  Metal  Coolant  Pipes;  Pulleys; 
Workmanship  issues  with  FGK. 

Towing 

1  year/1 00,000  miles  (which  ever  comes  rst)  Reimbursed  up  to  $500  per  incident  on  any  non-drivable 
failure. 

3  year/300,000  miles  (which  ever  comes  rst) 

Reimbursed  up  to  $500  per  incident  on  the  following:  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners; 
Crankshaft;  Pistons;  Piston  Rings. 


SILVER  WARRANTY  OPTIONS 


3  YEAR  3 0  0  K  M I LE  STANDARD 


3  year /  300,000  miles  (whichever  comes  rst) 


1st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Air  Compressor;  Crankshaft;  Cylinder  Block;  Cylinder  Head; 
Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Injector  Harness;  Pistons;  Piston  Rings. 

*2nd  &  3rd  year  parts  only 

3  year /  300,000  miles  (whichever  comes  rst) 

100%  Parts  and  Labor:  Injectors. 

*2  year /  200,000  miles  (whichever  comes  rst) 

1st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Head  Gasket,  Turbo.  *2nd  year  parts  only. 

https  ://www.  f  itzgeraldgliderkits.com/warranty 
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1  year/ 100,000  miles  (whichever  comes  rst) 


Best  Warranty  on  the  Road  j  Fitzgerald  Glider  Kits 


/ 


100%  Parts  and  Labor:  Accessory  Drive;  Alternator;  Cam;  Detroit  Engine  Sensors;  ECM;  Exhaust  Pipes;  Front 
Engine  Covers;  Fan  Blades;  Fuel  Pump;  Gaskets;  Gear  Train;  Metal  Coolant  Pipes;  Oil  Cooler;  Oil  Pan;  Oil 


Pump;  Pulleys;  Rocker  Cover;  Rockers;  Seals;  Water  Pump. 

6  month  /  Unlimited  miles 


100%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Thermostats:  Workmanship  issues  with 

/  '  ^  ■  v:  ?  V  -  ■  ""-T  :  '  ■*  ■  '  ^  !  '  ;  y  \  " 


FGK. 


5YEAR300K  MILESILVER 


5  year/  500,000  miles  (whichever  comes  rst) 


3yr/300k  miles  1 00%  parts  and  labor.  4yr  &  5yr  80%/20%  Parts  and  Labor:  Air  Compressor;  Cam;  Cam  Seal; 
Crankshaft;  Cylinder  Block;  Cylinder  Head;  Cylinder  Liners;  Engine  Harness;  Exhaust  Manifold;  Flywheel 
Housing;  Front  Engine  Covers;  Front  Crank  Seal;  Fuel  Pump;  Injector  Harness;  Oil  Cooler;  Oil  Pan;  Oil  Pump; 
Rear  Crank  Seal;  Rocker  Cover;  Starter;  Thrust  Plate. 

3  year /  300,000  miles  (whichever  comes  rst) 

1 00%  Parts  and  Labor:  ECM;  Injectors;  Turbo. 

*2  year/ 200,000  miles(whichever  comes  rst) 

1  st  yr/1 00k  miles  1 00%  Parts  and  Labor:  Gear  Train;  Head  Gasket. 

*2nd  year  Parts  Only:  Gear  Train;  Head  Gasket. 

1  year/ 100,000  miles  (whichever  comes  rst) 

1 00%  Parts  and  Labor:  Alternator;  Exhaust  Pipes;  Fan  Blades;  Front  Crank  Seal;  Metal  Coolant  Pipes; 

Pulleys;  Rockers;  Thermostats;  Water  Pump. 

6  months/  Unlimited  miles 

1 00%  Parts  and  Labor:  Belts;  Broken  Bolts;  Fittings;  Hoses;  Jakes;  Workmanship  Issues  with  FGK. 

*1  st  year  towingreimbursed  up  to  $500.00  per  non-  drivable  incident. 


Fitzgerald  Glider  Kits  has  the  largest  network  of  Service  Shop  across  the  country  that  provides  routine  maintenance  services 
and  performs  warranty  work.  Click  here  for  more. 
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Warranties  ODired  on  Non-Glider  New  Freight  Engines 

Cummins  Warranty  Brochure 

https://peterbilt.cummins.com/brochure-download.aspx?brochureid=t443 

(accessed  Jan.  3,  2018) 
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North  American  Heavy-Duty 
Truck  Coverages. 


Cummins  Heavy-DutyBase  Engine  Warrantycoverage 
for  theXI  5  EfficiencySeries,X15  PerformanceSeries 
and  ISX12is  betterand  more  comprehensivethan  ever. 

From  the  block  castingto  the  injectors, virtually 
everything  is  coveredfor  2  years/250, OOOmiles 
(402,336  km),  whichevercomes first.  That  includes 
the  aftertreatmentsystem. 


X15  And  ISX1 2  Base  Warranty. 

There’sno  greaterassuranceof  quality  .A  product’swarranty 
is  ironclad  proof  that  you  can  take  to  the  bank,  especially 
when  it’sa  2-year/250,000-mile(402,336  km)  warranty 
on  a  Cummins  Heavy-DutyXI  5  or  ISX1 2  engine.  Virtually 
everything  is  included  in  this  standard  warranty- 100  percent 
parts  and  labor,  travel  or  towing  -  all  with  no  deductible: 


!§!!  100  percent  parts  and  labor  on  warrantablefailures* 

■  Travel  or  towing  when  an  engineis  disabled  by 
a  warrantablefailure 

iii  Includes  aftertreatment 

*Warrantabie failures  are  those  due  to  defects  in  Cummins  material  or 
factory  workmanship.  Refer  to  legal  bulletins  for  speci-  Hfletaiis. 


Pius,  we  continueto  offera  variety  of  comprehensive 
extended  coverageplanson  all  CumminsHeavy-Duty 
engines,  for  added  security  .These  protectionplans 
provide  financial  peace  of  mi  nd ,  i  nsuri  ng  you  agai  nst 
unforeseen  expensesfor  years  to  come.  And  they  can 
be  inciudedin  the  financingof  your  new  truckfor  just 
dollars  a  day. 


Cummins  Extended  Coverage  plans  are  honored  at 
all  authorizedCumminsservicelocations.and  backed 
by  CumminsCare.  No  matterwhereyour  business 
takes  you,  you’veaiwaysgot  a  Cummins-authorized 
service  facilitynearby.with  over3,500locationsin  North 
America.  So  you  can  be  assuredthat  every  contingency 
is  covered. 


X15  And  ISX12ExtendedCoveragePlans. 
Protection  Plan  1 

You  can  plan  your  maintenanceand  repairbudgetswith 
confidence  when  you’vegot  extended coveragefor 
your  Heavy-Dutyengines.  ProtectionPlan  1  is  our  most 
comprehensive  package,  includingthe  turbocharger, water 
pump,  fuel  injectors, air  compressorand  fuel  pump  for  a 
variety  of  year  and  mileageoptions ranging  from  3  to  5  years 
and  100,000to  500,  OOOmiles  (1 60, 934-804, 672<m)  for  the 
XI 5  PerformanceSeries  and  ISX12,  and  from  3  to  6  years 
and  100,000to  600, 000 miles  (160, 934-965, 606km)  for  the 
XI 5  EfficiencySeries.  Mileagerange  may  vary  by  engine  and 
length  of  coverage.Contactyour  local  distributoror  dealer 
for  durationdetailsto  choosethe  plan  that  best  meets  your 
equipment  trade  cycle  and  financialgoals. 

Items  covered  under  ProtectionPlan  1  include: 

■  Internal  componentsand  major enginesystems, 
including  the  turbocharger, water  pump  and  fuel  injectors* 
and  -  new  for  EPA/GHG201 7 -  the  flywheel,  wiring 
harnesses,  front  gear  housingand  thermostat 

■  Registeredpartsand  labor  on  covered  failures 

■  Travel  or  towing  when  an  engineis  disabled  by  a 
warrantable  failureis  covered  when  you  purchase 
Plan  1  coveragewith  the  travel  option 

*Does  not  include  hydrocarbon  doser  injector. 
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Protection  Plan  2 

Provides  you  with  coverageagainst  major  repair 
expenses  down  the  road,  no  matter  where  those  roads 
take  you.  Optionsrangefrom3  to  7  yearsand  250,000 
to  500, 000miles(402, 336-804, 672km).  Miieagerange 
options  may  vary  by  engineand  length  of  coverage. 
Contact  your  local  distributorfor  detaiison  your 
specific  engine. 

Items  covered  under  ProtectionPlan  2  include: 

■  Internal  componentsand  major  enginesystems, 
including  the  water  pump,  which  is  new  for 
EPA/GHG2017 

ii  Registered  parts  and  labor  on  coveredfailures 

■  Travel  or  towing  when  an  engine  is  disabled 

by  a  warrantablefailureis  covered  when  you  purchase 
Plan  2  coveragewiththetraveloption 


Aftertreatment  Extended  Coverage. 


Extended  coverageis  also  availablefor  your  Single 
Module™  or  CumminsAftertreatmentSystem.  Options 
range  from 3  to  5  yearsand  100,000to  500,000miles 
(160,934-804,672  km).  Miieagerange  options  may  vary 
by  engineand  length  of  coverage.  Contactyour  local 
distributor  for  detaiison  your  specificengine. 

The  coverageincludesCummins-suppliecfeftertreatment 
components,  including: 

ii  Diesel  OxidationCatalyst(DOC),  Diesel  Particulate 
Rlter  (DPF)and  SCR  assemblies 

li  Hydrocarbon  dosing  system 

ii  Diesel  ExhaustFluid(DEF)dosing system 

ii  Ammonia  sensor 


Major  ComponentsCoverage. 

Cummins  Major  ComponentsCoverageis  the  most 
important  travel  insuranceyou  can  buy, as  it  protects 
you  againstunexpectedexpensesstemmingfrom  issues 
involving  major repairs.Advanceplanningwith  Major 
Components  Coverage  providesadditional  peace  of  mind , 
with  optionsrangingfrom5  to  7  yearsand  500,000to 
700,000  miles  (804,672-1 ,126, 54  "km).  Miieagerange 
options  may  vary  by  engine  and  length  of  coverage. 
Contact  your  local  distributorfor  detaiison  your 
specific  engine. 

Major  ComponentsCoverageincludes: 

ii  Registered  parts  and  laboron  coveredfailures, 
including  the  water  pump,  which  is  new  for 
EPA/GHG2017 

■  Major  castingsand  forgings 


*  Protection  Plan  1  EPA2017  of  equal  duration  is  required  prior  to 
the  purchase  of  the  Aftertreatment  Extended  Coverage. 
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2017X15  And  ISX12 
Extended  CoverageTerms* 


SCR  Assembly _ 

Aftertreatment  Injector _ 

Decomposition  Reactor 

Mid-Bed  AmmoniaSensor 

DPF  Assembly _ 

Hydrocarbon  Doser  System 

Fuel  Pump _ 

Air  Compressor _ 

Select  EngineSensors 
Tirbo 

Fuel  injectors _ 

Flywheel 

Wiring  Harnesses _ 

Front  Gear  Housing _ 

Thermostat 

EGR  Cooler, EGR  Valve,  EGR  Mixer 

Cylinder  Head  Assembly 

ECM 

Pistons,  Ringsand  Liners _ 

Lube  Oil  CoolerAssembly _ 

Cylinder  BlockAssembly 
Crankshaft  Assemblies 
Front  Gear  Cover 
Oil  Pan 

Connecting  Rod  Assembly _ 

Lube  Pump  Assembly _ 

Camshaft  Assemblyand  Bushings 
Brake  Housing , Bushings JRockerLevers, 
Roller  Pin,  Roller, CrossheadPin,  Crosshead, 
Including  MountingHardwareand  Gaskets 
\Nater  Pump 

Engine  CylinderBlock  Casting _ 

Engine  Main  Bearing  Bolts _ 

Engine  CylinderHead  Casting _ 

Engine  CylinderHead  Capscrews 
Engine  CrankshaftForging 
Engine  CamshaftForging 
Cam  FollowerHousing 
Cam  FolfowerAssemblies 
Engine  ConnectingRodsand  Caps 
Engine  ConnectingRod  Bolts 
Intake  ManifoldCastings 
Rocker  Lever  Housings 
Rocker  Lever  Assembly 
Gear  Train  Gears 


Protection 
Plan  1 

Cptionsare  available 
up  to  6  years 
or 

upto600,000miles  Protection 
(965,606  km)*  Plan  2 

Options  are  available 
up to7 years  ill 
or  lr 
upto500,(XX)miles 
(804,672  km)* 


■■ 


Major 

Components 

Coverage 

Qjtions  are  available 
upto7years 


upto700,000miles 

(1,126,541km)* 


*  Terms  and  conditions  are  subject  to  change.  Mileage  range  options  may  vary  by  engine  and  length  of  coverage. 

**Protection  Plan  1  EPA2017  of  equal  duration  is  required  prior  to  the  purchase  of  the  AftertreatmentExtended  Coverage. 
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Leave  Every  Detail  Tolls. 

For  complete  coverage  details,  including  pricing, 
contact  your  local  Cummins  distributoror 
OEM  dealer. 

Ordering  Cummins  Extended  Coverage  is  easy. 

Your  local  Cummins  distributoror  dealer  can 
handle  it  for  you  when  you  buy  your  new 
XI 5-  or  ISX12-poweredtruck,  and  include  it  in 
your  financing,  or  you  can  buy  it  separatelylateron 
for  up  to  18  months  after  yourengine  purchase* 

If  you  experiencea  service  need  during  the 
coverage  period,  call  Cummins  Care  toll-free 
at  1-800-CUMMINST  (1-800-286-6467)Our 
Cummins  Care  representativesare  standing  by, 
every  hour  of  every  day,  and  they  will  checkwith 
nearby  authorizedCumminsdistributorsand  dealers 
to  locate  a  facility  with  an  availabletechnicianand 
the  right diagnostictools to  handle yourequipment 
repair.  YourCumminsrepresentativewill  help  get 
you  to  the  nearestavailablelocation-  with  3,500 
authorized  locations, there’ssure  to  be  one  close  by. 

Simply  show  the  servicing  distributor/dealeryour 
Extended  Coverage  certificate,  and  he  or  she  will 
handle  all  the  necessary paperworkand  repairsto 
get  you  back  on  the  road  as  quickly  as  possible. 

*  After  1 2  months,  a  smaii  administrativefee  may  be  applied. 
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Cummins  Inc. 

Box  3005 

Columbus,  IN  47202-3005 
U.S.A. 

Phone:  1-800-CUMMINS™  {1-800-286-6467) 
Internet:  cumminsengines.com 

TwfecanCumntisfiTgries 
YcuTube.com/Cism  mhs&ighes 

Bulletin  5410668  Printed  in  U.S.A.  1/17 
©2017  Cummins  Inc. 


EPA-1 9-01 26-A-002587 


ED  001620  00003077-00014 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Warranties  Offered  on  Non-Glider  New  Freight  Engines 


Cummins  List  of  Warranty  Options 
https://peterbilt.cummins.com/warranty 

(accessed  Jan.  3,  2018) 
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Comment  on  EPA  Proposed  Glider  Vehicles  Rule,  Docket  ID  EPA-HQ-OAR-201 4-0827, 

submitted  January  5,  2018 


Appendix  D 

New  Glider  Vehicle  Sales  Listings 


Fitzgerald  Glider  Kits  website 
http://trucks.fitzgeraldgliderkits.com 

(accessed  Jan.  3,  2018) 
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GLIDER  KIT  TRUCKS  FOR  SALE 

ODDER  KIT  TRUCKS  FOR  SALE  /  THIS  PAGE 

Manufacturers 
Glider  K  t  Types 
Cab  Style 
Sort  Order 


Max  Price  0 


NO  MORE  THAN  $250,000  D 


Year  Range 

0 

Model  Search 

0 

Stock  #  Search 

0 

16  RESULTS 

NEW  2017  PETERBILT  579  GLIDER  KIT  GLIDER  KIT 

http: //trucks,  f  itzgeraldgliderkits.com/ 
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$127,179 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 


481518 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

205 

3.55 


Truck  Color:  White 


NEW  2018  FREIGHTLINER  COLUMBIA  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018 


GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Gilder  Kit  Truck,  Stock  Specs 


$110,995 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheel  base: 
Rear  Ratio: 
Truck  Color: 


JP3341 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

180 

3.55 

White 


NEW  2017  FREIGHTLINER  COLUMBIA  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$1 06,995 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


JG8428 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

10  Speed  -  Standard 

180 

3.58 

White 


NEW  2017  FREIGHTLINER  M2  GLIDER  KIT  GLIDER  KIT 


2  Glider  Kit  Truck 


Glider  Kit  Truck,  Custom  Specs 


$1 89,083 


Stock  #: 
Status: 

Cab: 

Engine: 

Trans: 

Wheelbase: 


JA7737 

Fully  Built  Truck 

N/A 

N/A 

174 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 

Rear  Ratio:  4.56 
Truck  Color:  Black  Metallic 


Ext  Daycab  Glider  Kit  Truck,  Stock  Specs 


$185,898 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


469939 

Fully  Built  Truck 

Ext  Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

18  Speed  -  Standard 

309 

4.11 

White 


NEW  2016  PETERBILT  386  GLIDER  KIT  GLIDER  KIT 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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1/3/2018  GLIDER  KIT  TRUCKS  FOR  SALE 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$124,495 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 
Truck  Color: 


442252 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

1 3  Speed  -  Standard 

195 

3.42 

Spectramaster 


NEW  2016  PETERBILT  388  GLIDER  KIT  GLIDER  KIT 


Daycab  Glider  Kit  Truck,  Stock  Specs 


$167,372 


Stock  #: 
Status: 

Cab: 

Engine: 
Trans: 
Wheelbase: 
Rear  Ratio: 


449592 

Fully  Built  Truck 

Daycab 

In-House  60  Series  Detroit:  500HP,  1650  Torque 

8LL  Speed 

230 

4.3 


http: //trucks,  f  itzgeraldgliderkits.com/ 
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Appendix  E 

Descriptions  of  Glider  Vehicles  by  Industry  Participants 


EPA-1 9-01 26-A-002597 


ED  001620  00003079-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


Description  of  Glider  Vehicles  by  Glider  Manufacturer 


Fitzgerald  Glider  Kits,  “What  is  a  Glider  Kit” 
https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit 

(accessed  Jan.  3,  2018) 
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WHAT  IS  A  GLIDER  KIT? 


The  answer  is  here 


This  is  a  question  we  get  quite  frequently  and  the  answer  is  simple.  A  glider  kit  is  a  new  truck 
without  an  engine  or  transmission  that  has  reman  rears  that  are  factory  installed.  The  name 
“Glider  Kit”  comes  from  the  fact  that  these  pnfts  ate  unpowered  from  the  factory.  Glider  kits 
retain  the  factory  warranty  on  the  cab  and  chassis  of  1  year/  100k  miles.  We  then  take  the 
glider  kit  and  install  a  number  of  different  engine  and  transmission  options  to  give  you  a 
complete  unit  ready  to  go  to  work. 

We  keep  a  targe  inventory  of  Peterhilt,  Freightliner,  Kenworth,  and  Western  Star  glider 
stock  ready  for  immediate  delivery.  Once  the  assembly  is  complete  you  have  a  truck  th;  |||  ’>v< 
looks,  feels  and  drives  like  a  brand  new  truck.  The  advantages  really  stack  up  to  moke  a 
glider  kit  a  great  option  when  purchasing  a  new  truck.  We  understand  that  nothing  about  the 
trucking  industry  is  “conventional”  and  that’s  why  we  have  a  great  in-house  team  devoted  to 
just  doing  custom  spec’s  for  our  customers. 

Advantages  of  a  Glider  Kit 

♦  Lower  cost  of  ownership  compared  to  a  factory  truck 

•  Better  fuel  economy 

*  NoDEFprEGR 

♦  Lower  maintenance  costs 

*  Largest  warranty  network  in  the  U.S. 

•  If  you  go  with  Fitzgerald's  in  house  Detroit  engine  you  have  4  warranty  options  (learn 
more) 


HISTORY 

Glider  Kits  have  been  around  for  almost  50  years  and  are 
used  for  a  number  of  applications,  both  on  and  off  the 
highway.  Gliders  are  less  expensive  than  new  trucks  and 
offer  a  more  economical  option  for  fleets  and 
owner/operators.  In  the  beginning  gliders  had  a  bit  of  a  bad 
reputation  as  many  trucks  were  built  out  of  used 
components  that  were  not  reconditioned.  20  years  ago  no 
one  really  put  much  thought  into  offering  a  better  product  to 
consumers.  Fitzgerald  Glider  Kits  set  out  to  change  that 
perception  in  1989, 


OTHER  GLIDERS  vs  FITZGERALD  GLIDERS 

Fitzgerald  is  the  largest  and  most  trusted  glider  kit 
assembler  for  a  reason,  they  are  the  best  at  what  they  do. 


prices,  Fitzgerald  has  been  at  this  for  almost  30  years  and 
has  the  process  down  to  a  science.  From  the  time  you  call  in 
to  speak  with  a  sales  professional  to  the  time  you  pick  up 
your  new  rig,  you  will  be  treated  like  part  of  the  family.  Great 
customer  service  and  support  before  and  after  the  sales  is 


THE  FUTURE  OF  GLIDER  KITS 

Looking  into  the  future,  most  manufactures  are  making 
newer  model  trucks  available  as  a  Glider,  The  most  recent 
offering  is  from  Peterhilt  with  the  introduction  of  the 
Peterhilt  579  as  a  Gilder  Kit.  We  are  also  constantly  working 
to  offer  different  engine  platforms  in  our  Glider  Kite.  Year 
after  year  Fitzgerald  Glider  Kits  as  a  company  continues  to 
grow  giving  our  customers  more  options  in  glider  kits,  better 
services,  and  an  ever  growing  warranty  network  across  the 
U.S. 


Want  to  know  more? 

You  can  give  us  a  catiat  888-33S-4181,  reach  out  to  us  on  Facebook,  or  right  here  on  the  website  via  the  contact  page  or  the  Chat  window  at  the  bottom  of  your  screen. 


CONNECT  WITH  US 


Fitzgerald  Glider  Kits  is  North  Amen 
and  most  respected  Glider  Kit  assembler.  We  : 
specialize  at  irsstaiimg  pre-emission  engines 
into  h  (oiling  csb  &  chassis  lo  create  a  more  fuel 
efficient  truck  that  requires  less  maintenance 
and  yields  less  downtime. 


Monday  -  Friday:  8am  -  5pm  C5T  ■ 

Parts 

ivkirftw  ■  Frftftyr  t-.IOam  •  A-y')p:n  OS": 
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Parts:  888-873-0448 
Warranty:  888-331-7338 
Service  877-680  0222 
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Description  of  Glider  Vehicles  by  Glider  Manufacturer 

Harrison  Truck  Centers,  “Glider  Kits” 
http://www.htctrucks.com/index.php/sales-1/harrison-truck-centers- 

glider-kits 

(accessed  Jan.  3,  2018) 
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THE  MOST  COMPLETE  KIT 

AVAILABLE  ANYWHERE 


At  a  glance,  the  most  seasoned  trucker  won!  spot  the  difference  between  a  Freightliner  Glider  Kit  and  a  new  truck.  A  Glider  Kit  comes 
to  you  as  a  brand-new,  complete  assembly  that  includes  the  frame,  cab,  steer  axle,  wheels,  a  long  list  of  standard  equipment  and  a 
loose  parts  box  with  up  to  160  additional  parts.  Your  Glider  Kit  has  everything  you  need  to  hit  the  road  in  a  “new”  Freightliner  or  Western 
Star. 

REPAIR  YOUR  WRECKED  OR  BADLY  WORN  TRUCK 

•  Spec  a  Freightliner  or  Western  Star  Glider  Kit  with  the  exact  configuration  and  equipment  you  need. 

•  Get  the  latest  Freightliner  or  Western  Star  features  in  day  cab  or  sleeper  cab. 

•  Factory-installed  components  covered  by  a  Freightliner  or  Western  Star  New  Truck  Warranty. 

•  Factory-installed,  reconditioned  engine  options  include  MBE  900  (for  M2),  MBE  4000,  Cummins  ReCon  ®, 

•  Detroit  Diesel  Reliabilt  ®,  or  Caterpillar  ®  Reman. 

•  We  are  the  only  dealership  in  the  country  to  offer  Cascadia  Glider  Kits. 

AVAILABLE  REPLACEMENT  CABS 

•  Skeleton  cab  consists  of  sheet  metal,  doors  and  glass 

•  Service  cab  is  the  Skeleton  with  base  model  standard  cab  wiring,  dash  and  gauges  with  engine-specific  wiring 

•  Serial  cab  is  completely  trimmed  as  closely  as  possible  to  your  vehicle’s  original  specifications 

•  Completely  trimmed,  bolt-and-  go  hoods  are  available  and  come  painted,  with  grille,  headlights  and  bezels 

YOUR  FREIGHTLINER  GLIDER  KIT  HAS  EVERYTHING  YOU  NEED. 

HARRISON  TRUCK  CENTERS  IS  THE  ONLY  DEALERSHIP  IN  THE  COUNTRY  TO  OFFER: 

CASCADIA,  122SD,  AND  M2  GLIDER  KITS! 
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Description  of  Glider  Vehicles  by  Glider  Manufacturer 

Freightliner,  “Glider:  The  Truck  You  Always  Wanted”  Brochure 

www.dtnaglider.com 
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'HE  TRUCK  YOU  ALWAYS  WANTED 

S  MORE 


I 


I 


Get  all  the  advanced  engineering,  design  upgrades,  state-of-the-art  efficiency  and  long-lastinc 
reliabi  lity  of  a  new  truck  whi  le  lowering  you  r  total  cost  of  ownership,  running  a  Glider  m< 
also  save  big  on  maintenance  and  service  costs  and  reduce  profit-kil  ling  downtime. 

f  ASTER  LEAD  TlraE 

Thanks  to  Freightliner’s  specPro  software,  aGlider  can  be  ordered  to  your  exact  specificat 
including  al  I  required  components.  And,  because  it  ar  rives  as  a  complete  kit,  your  Glider  c 


as®!! 


ruck  Financial  offers  financing  options  for  your  Glider  at  or  near  new  truck  inte 
er  month  ly  payments.  In  many  cases,  the  value  of  the  components  you  supply 
rd  vour  down  Davment.  see  vour  Freiahtliner  dealer  for  complete financina  d 
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GO  WITH  A  GLIDER 
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Glider  kits  are  covered  by  Freight  I  iia3rrr’srvl$  huge  value  and 
investment  protection  you  just  don’t  get  with  a  used  truck.  everyGlid 
comes  with  comprehensive  war  ranty  coxtteiBfeijec I udes: 
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•  1  year  /  100,000  miles  on  the  basic  vehicle, 

including  100% parts  and  labor 

3  years  /  300,000  miles  on  the  cab  structure 

•  6  years  /  750,000  miles  on  the  frame 
and  cross  members 

•  extended  service  coverage  is  available 
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□  3  YRS  /  300,000 

□  6  YRS/ 750.000 
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For  the  Freightliner  Trucks  Dealer  nearest  you,  call  1-800-FTL-HELP  or  visit  www.dtnaglider.com 
DTNA/PSM-B-700.  Specifications  are  subject  to  change  without  notice.  Freightliner  Trucks 
is  registered  to  ISO  9001 :2000  and  ISO  14001 :2004. 


Copyright  ©  Daimler  Trucks  North  America  LLC.  All  rights  reserved.  Freightliner  Trucks  is  a  division 
of  Daimler  Trucks  North  America  LLC,  a  Daimler  company.  Rates,  terms,  and  eligibility  will  be  determined 
by  Daimler  Truck  Financial  Team  based  upon  creditworthiness  of  customer. 
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January  5,  2017 
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The  Honorable  Scott  Pruitt 
Administrator 

U.S.  Environmental  Protection  Agency 
1200  Pennsylvania  Ave.,  N.W. 

Washington,  DC  20460 
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The  Environmental  Defense  Fund  (“EDF”),  Environmental  Law  &  Policy  Center  (“ELPC”),  and 
WE  ACT  for  Environmental  Justice  (“WE  ACT”)  respectfully  submit  these  comments  on  the 
Environmental  Protection  Agency  (“EPA”)’s  Proposed  Rule,  Repeal  of  Emission  Requirements 
for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  82  Fed.  Reg.  53,442  (November  16,  2017) 
(“Proposed  Rule”),  addressing  provisions  contained  in  the  agency’s  2016  final  rule,  Greenhouse 
Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and 
Vehicles — Phase  2,  81  Fed.  Reg.  73478  (October  25,  2016)  (“Phase  2  Standards”). 

EDF  is  a  national  nonprofit  organization  representing  over  two  million  members  and  supporters. 
Since  1967,  EDF  has  linked  science,  economics,  and  law  to  create  innovative,  equitable,  and 
cost-effective  solutions  to  urgent  environmental  problems. 

ELPC  is  the  Midwest’s  leading  public  interest  environmental  legal  advocacy  and  eco-business 
innovation  organization  working  to  improve  environmental  quality  and  protect  our  natural 
resources.  ELPC’s  separate  comments  submitted  into  the  docket  detail  how  emissions  from 
trucks  will  particularly  affect  people  in  the  Midwest,  which  experiences  some  of  the  most  intense 
freight  truck  traffic  in  the  country. 
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WE  ACT  mobilizes  low-income  communities  of  color  to  make  environmental  change  through 
advocacy,  planning,  and  research.  WE  ACT’s  mission  is  to  build  healthy  communities  by 
ensuring  that  people  of  color  and  low  income  residents  participate  meaningfully  in  the  creation 
of  sound  and  fair  environmental  health  and  protection  policies  and  practices. 

EDF,  ELPC,  and  WE  ACT  join  the  public  health  and  environmental  community,  as  well  as 
major  industry  voices,  in  strongly  opposing  EPA’s  proposed  repeal  of  these  vital  health 
safeguards.  The  comments  below  lay  out  the  key  factual  issues  related  to  the  proposal  and  then 
articulate  the  numerous  reasons  why  this  proposed  rule  is  unlawful.  In  particular,  these 
comments  demonstrate  that: 

0  The  proposed  repeal  would  undermine  overwhelmingly  beneficial  freight  truck  pollution 
standards,  resulting  in  thousands  of  premature  deaths  from  entirely  avoidable  exposure  to 
glider  vehicle  pollution.  New  modeling  detailed  in  these  comments  indicates  that  the 
Proposed  Rule  could  lead  to  as  many  as  4,100  premature  deaths  in  2025  alone. 

O  Adopting  an  indefensible  reading  of  the  statute,  the  Proposed  Rule  fails  to  address  the 
severe  public  health  impacts  from  increased  pollution  from  glider  vehicles,  the 
disproportionate  risks  to  environmental  justice  communities,  and  the  added  burden  states 
will  face  in  achieving  air  quality  standards  in  light  of  increased  pollution  from  glider 
vehicles,  among  numerous  other  unexplored,  pernicious  implications. 

□  The  proposal  would  advantage  a  narrow  slice  of  the  freight  truck  manufacturing  industry 
by  exempting  them  from  vital  safeguards — at  the  expense  of  public  health  in 
communities  across  the  country  as  well  as  freight  truck  industry  members  that  have 
responsibly  invested  in  pollution  controls. 

□  The  proposal  unlawfully  violates  both  the  agency’s  substantive  duties  under  the  Clean 
Air  Act  (“CAA”  or  the  “Act”)  and  minimum  procedural  requirements. 

The  comments  below  lay  out  the  key  factual  issues  related  to  the  proposal  and  then  articulate  the 
numerous  reasons  why  this  proposed  rule  is  unlawful.  In  particular,  these  comments  demonstrate 
that: 
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I.  EPA’s  Proposed  Rule  Will  Have  Severe  Public  Health  Impacts . 6 

a.  The  Proposed  Rule  allows  for  an  unlimited  increase  in  high-polluting,  uncontrolled  glider 

vehicles . 6 

b.  Untreated  emissions  from  diesel  engines  seriously  harm  public  health  and  the 

environment . 7 

c.  In  its  2016  Final  Rule,  EPA  found  that  glider  vehicles  emit  extremely  high  amounts  of 

NOx,  PM2.5,  and  diesel  particulate  matter,  putting  public  health  at  risk . 10 

d.  EPA’s  latest  testing  demonstrates  that  glider  vehicle  emissions  are  even  greater  than 

previously  estimated . 13 

e.  EPA  issued  its  proposal  before  its  new  testing  was  even  complete . 17 

f.  The  TTU  study  that  EPA  invokes  is  unsupported  and  flawed . 17 

K  The  TTU  study  fails  to  follow  well  established  EPA  emission  measurement  and  testing 
protocols . 19 

K  The  TTU  Study’s  Conclusions  are  Not  Supported  by  Its  Own  Test  Results . 20 

K  EPA’s  Own  Memorandum  and  Study  Further  Contradict  TTU’s  Conclusions . 22 

K  TTU’s  relationship  with  Fitzgerald  Glider  Kits  raises  further  concerns  about  the 
objectivity  of  the  TTU  study . 23 

g.  EDF  modeling  using  revised  emission  factors  based  on  EPA’s  recently  published  data 

indicates  NOx  and  PM  emissions  from  glider  vehicles  could  exceed  the  emission  inventory  for 
all  other  heavy-duty  vehicles  in  2025 . 24 

h.  Glider  vehicles  are  not  comparable  to  older,  higher  emitting  vehicles . 29 

i.  Record  evidence  demonstrates  that  glider  vehicle  sales  are  at  least  10,000  per  year,  if  not 

higher,  with  potential  for  further  growth . 31 

II.  The  benefits  of  freight  truck  pollution  standards  substantially  exceed  the  costs . 32 

III.  The  Proposal  has  particularly  harmful  implications  for  communities  already  overburdened 

by  diesel  truck  pollution . 33 

a.  Environmental  justice  communities  face  barriers  to  public  participation . 33 

b.  The  Proposal  will  disproportionately  impact  environmental  justice  communities  and 

children . 34 

IV.  The  Proposed  Rule  will  impact  other  clean  air  programs,  including  states’  ability  to  comply 

with  the  National  Ambient  Air  Quality  Standards . 38 

V.  EPA  has  Clear  Legal  Authority  under  the  CAA  to  Regulate  Glider  Vehicles . 41 

a.  EPA  Clearly  Has  Authority  to  Regulate  Glider  Vehicles  as  New  Motor  Vehicles . 41 

K  Glider  Vehicles  are  “New  Motor  Vehicles”  under  the  Unambiguous  Terms  of  the 
Statute . 41 
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fK  bm  ni  otepmef  K 

EPA’s  proposal  to  roll  back  the  glider  provisions  of  the  Phase  2  Standards  fails  to  consider  the 
public  health  impacts  of  these  highly  polluting  vehicles.  Without  common  sense  provisions 
ensuring  that  glider  trucks  achieve  the  same  pollution  standards  that  all  other  new  freight  trucks 
must  achieve,  these  vehicles  can  use  the  “oldest,  dirtiest,  and  deadliest”  engines.1  The  Proposed 
Rule  fails  to  mention,  let  alone  consider,  the  substantial  volume  of  criteria  pollutant  emissions 
from  unregulated  glider  vehicles,  and  fails  to  consider  the  severe  impacts  to  public  health, 
including  thousands  of  premature  deaths,  which  would  result  were  the  proposal  adopted.  Indeed, 
the  proposal  was  published  before  EPA  could  finish  its  own  updated  emissions  testing  that  now 
further  confirms  the  pollution  burden  posed  by  these  vehicles.2 

a.  The  Proposed  Rule  allows  for  an  unlimited  increase  in  high-polluting, 
uncontrolled  glider  vehicles. 

Glider  vehicles  are  diesel  freight  trucks  manufactured  by  adding  a  donor  engine  and  powertrain 
to  a  new  truck  chassis.  A  glider  kit  is  the  chassis,  front  axle,  and  body  of  the  truck,  before  the 
engine  and  drivetrain  are  installed.  EPA’s  2016  Phase  2  Standards  required  that  glider  vehicles 
meet  the  same  pollution  standards  as  all  other  new  diesel  freight  trucks,3  in  order  to  address  the 
growing  practice  of  using  essentially  uncontrolled,  high-polluting  pre-2002  model  year  engines 
as  the  donor  engines  in  these  vehicles.4 

The  practice  of  building  a  glider  vehicle  originated  as  a  means  of  salvaging  useful  engines  from 
otherwise  wrecked  vehicles.  Before  2010,  a  few  hundred  of  these  glider  vehicles  were  produced 
nationwide  every  year,  commensurate  with  this  traditional  salvage  type  of  use.5  That  same  year, 
2010,  marked  the  advent  of  more  protective  EPA  standards  for  heavy-duty  diesel  engines 
requiring  emissions  reductions  of  criteria  pollutants,  notably  oxides  of  nitrogen  (NOx)  and 
particulate  matter  (PM2.5),  by  90%  over  earlier  model  year  engines.6  These  standards  reflect  the 
improved  performance  of  emissions  control  technology  -  including  exhaust  aftertreatment 
devices  such  as  selective  catalytic  reduction  and  particle  traps.7  As  EPA  noted  at  the  time,  these 
new  pollution  reduction  technologies  “allow[ed]  a  major  advancement  in  diesel  emissions 


1  Statement  by  the  Hon.  Jamie  Raskin  (D.  Md.),  EPA  public  hearing  on  Proposed  Rule  (Dec.  4,  2017) 
https://raskin.house.gov/media/press-releases/rep-raskin-s-remarks-epa-public-hearing. 

2  As  noted  in  Section  VII  below,  EPA’s  failure  to  consider  the  public  health  and  environmental  impacts  of  the 
proposal  render  the  proposal  both  substantively  and  procedurally  unlawful. 

3  With  certain  tailored  provisions  and  flexibilities,  as  discussed  in  greater  detail  in  Section  XI. 

4  See  generally  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines 
and  Vehicles — Phase  2;  Final  Rule,  81  Fed.  Reg.  73,478,  73,517  (October  25, 2016)  [Hereinafter 

“HDP2  Rule”  or  “Phase  2  Standards”] . ). 

5  See  id .,  at  73,941-43;  73,942  (Oct.  25, 2016). 

6  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5001,  5002  (Jan.  18,  2001)  (“This  program  will 
reduce  particulate  matter  and  oxides  of  nitrogen  emissions  from  heavy  duty  engines  by  90  percent  and  95  percent 
below  current  standard  levels,  respectively.”) 

7  See  66  Fed.  Reg.  at  5009,  5036  (Jan.  18,  2001). 
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control  of  a  magnitude  comparable  to  that  ushered  in  by  the  automotive  catalytic  converter  in  the 
1970’s.”8 

Glider  vehicle  production  increased  significantly  beginning  in  2010,  with  glider  vehicles 
typically  using  engines  manufactured  in  2002  and  earlier,9  taking  advantage  of  a  loophole  that 
determined  applicable  emission  standards  based  on  the  year  the  engine  was  manufactured  rather 
than  the  vehicle,  allowing  new  glider  vehicles  to  be  sold  that  failed  to  meet  the  current  health- 
protective  standards. 

Glider  vehicle  production  soared  from  a  few  hundred  a  year  prior  to  2010  to  an  estimated  over 
10,000  in  20 16. 10  Current  glider  vehicle  production  rates  appear  to  be  even  greater.* 11  Glider 
vehicles  sold  with  engines  manufactured  prior  to  EPA’s  more  protective  emission  standards  are 
dramatically  more  polluting  than  new  trucks  with  modem  engines,  with  significantly  higher 
emissions  of  diesel  particulate  matter,  PM2.5,  and  ozone-forming  NOx. 

EPA  addressed  this  loophole  in  the  2016  Phase  2  Standards  by  making  freight  truck  pollution 
standards  equally  applicable  to  all  freight  trucks,  based  on  the  year  the  new  freight  truck  is 
manufactured,  regardless  of  the  engine  year.12  EPA  now  proposes  to  repeal  these  provisions. 

b.  Untreated  emissions  from  diesel  engines  seriously  harm  public  health  and  the 
environment. 

The  exhaust  emitted  from  diesel  engines  is  among  the  most  dangerous  and  pervasive  sources  of 
air  pollution.  It  is  a  complex  mixture  of  both  gaseous  and  solid  materials.  The  solid  material  is 
known  as  diesel  particulate  matter,  most  of  which  is  fine  particles  or  PM2.5,  and  leads  to  a  host  of 
respiratory  problems  and  thousands  of  premature  deaths  every  year.  Diesel  particulate  matter  is 
typically  comprised  of  carbon  particles  (soot)  and  cancer-causing  toxic  chemicals.  Diesel 
exhaust  also  contains  gaseous  pollutants  including  smog- forming  oxides  of  nitrogen  as  well  as 
sulfur  dioxide,  which  forms  harmful  fine  particles  and  falls  back  to  earth  as  acid  rain. 

K  Diesel  exhaust  is  classified  as  a  probable  and  known  human  carcinogen,  like 
asbestos,  benzene,  and  cigarette  smoke.  The  National  Institute  for  Occupational 
Safety  and  Health,  International  Agency  for  Research  on  Cancer,  Health  Effects 
Institute,  U.S.  Department  of  Health  and  Human  Services  National  Toxicology 
Program,  and  the  U.S.  Environmental  Protection  Agency  have  all  determined  that 
diesel  exhaust  is  a  probable  or  likely  human  carcinogen.13  The  California  EPA 


8  Id.  at  5009. 

9  HDP2  Rule,  81  Fed.  Reg.  at  73,518  n.93. 

10  Id.  at  73,943.73943 

11  Testimony  by  Nuss  Motors,  EPA  public  hearing  on  glider  proposal  (December  4, 2017).  See  detailed  discussion 
in  Section  I(i)  below. 

12  HDP2  Rule,  81  Fed.  Reg.  at  73,941-47.  With  certain  tailored  provisions  and  flexibilities,  as  discussed  in  greater 
detail  in  Section  XI. 

13  U.S.  Environmental  Protection  Agency.  2002.  Health  Assessment  Document  For  Diesel  Engine  Exhaust.  May 
2002.  National  Center  for  Environmental  Assessment  -  Office  of  Research  and  Development.  Washington,  DC. 
EPA/ 600/8-90/05 7F  (citing  sources). 
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and  the  World  Health  Organization  classify  diesel  exhaust  as  a  known  human 
carcinogen.14 

K  In  addition  to  these  assessments  of  the  carcinogenic  nature  of  diesel  exhaust  as  a 
mixture  of  pollutants,  many  of  the  individual  components  of  diesel  exhaust  have 
also  been  linked  to  cancer:  for  example,  diesel  constituents  benzene  and  1,3- 
butadiene  are  well-characterized  human  carcinogens,  associated  with  increased 
risk  of  leukemia  and  lymphoma.15  The  American  Cancer  Society  cohort  study 
has  identified  an  association  between  exposure  to  fine  particles,  sulfates  and  lung 
cancer.16  Several  chemicals  present  in  diesel  exhaust  are  known  or  suspected  to 
increase  breast  cancer  risk,  particularly  polycyclic  aromatic  hydrocarbons 
(PAHs).17 

K  Diesel  air  pollution  adds  to  cancer  risk  all  around  the  country.  In  many  counties 
across  the  country,  diesel  emissions  are  the  air  toxic  with  the  highest  contribution 
to  cancer  risk.  For  example,  a  2003  assessment  in  the  Seattle  area  found  that 
diesel  soot  (a  component  of  diesel  particulate  matter,  or  PM)  accounts  for 
somewhere  between  70-85  percent  of  the  total  cancer  risk  from  all  air  toxics.18 
And  in  the  South  Coast  Air  Basin,  which  includes  Los  Angeles,  diesel  exhaust  has 
accounted  for  about  84  percent  of  the  cancer  risk  from  air  toxics,  according  to  a 
2008  study.19  In  2011,  New  Jersey  ranked  diesel  exhaust  particulate  matter  as 
having  the  greatest  relative  cancer  risk  statewide  among  air  toxics.20  In 
California’s  San  Joaquin  Valley  alone,  one  report  estimated  that  diesel  pollution 
caused  more  than  250  premature  deaths  in  2004. 21 

K  Because  diesel  air  pollution  is  a  complex  mixture  of  chemicals,  exposure  to  diesel 
air  pollution  is  considered  to  contribute  to  a  wide  range  of  non-cancer  health 
effects,  including  adverse  pulmonary  effects,22  pulmonary  disease,  cardiovascular 


14  World  Health  Organization,  Public  health  round-up,  90  Bulletin  of  the  World  Health  Organization  477-556.  (July 
2012),  http://www.who.int/bulletin/volumes/90/7/12-010712/en/:  International  Agency  for  Research  on  Cancer, 
IARC:  Diesel  Engine  Exhaust  Carcinogenic  (Jun.  12, 2012),  available  at  https://www.iarc.fr/en/media- 
centre/t>r/2012/pdfs/pr213  E.pdf:  CARB,  Overview:  Diesel  Exhaust  and  Health  (last  reviewed  Apr.  12, 2016), 
https://www.arb.ca.gov/research/diesel/diesel-health.htm. 

15  Melnick  RL,  HufFJE.  1993.  1,3-Butadiene  induces  cancer  in  experimental  animals  at  all  concentrations  from  6.25 
to  8000  parts  per  million.  IARC  Sci.  Publ.  309-322;  National  Toxicology  Program  (NTP).  1993.  NTP  Toxicology 
and  Carcinogenesis  Studies  of  1,3-Butadiene  (CAS  No.  106-99-0)  in  B6C3F1  Mice  (Inhalation  Studies).  434:1-389; 
Snyder  R.  2002.  Benzene  and  leukemia.  Crit.  Rev.  Toxicol.  32:155-210;  Smith  MT,  Jones  RM,  Smith  AH.  2007. 
Benzene  exposure  and  risk  of  non-Hodgkin  lymphoma.  Cancer  Epidem.  Biomark.  Prev.  16:385-391. 

16  Pope  CA  3rd,  Burnett  RT,  Thim  MJ,  Calle  EE,  Krewski  D,  Ito  K,  Thurston  GD.  2002.  Lung  cancer, 
cardiopulmonary  mortality,  and  long-term  exposure  to  fine  particulate  air  pollution.  JAMA.  287(9):  1 132-41. 

17  Brody  JG,  Moysich  KB,  Humblet  O,  Attfield  KR,  Beehler  GP,  Rudel  RA.  2007.  Environmental  pollutants  and 
breast  cancer:  epidemiologic  studies.  Cancer.  109:2667-2771. 

18  Puget  Sound  Clean  Air  Agency,  Final  Report:  Puget  Sound  Air  Toxics  Evaluation  (Oct.  2003)  at  ES-4, 
http://citeseerx.ist.psu.edu/viewdoc/download7doN  10. 1 . 1 ,398.5739&rep=rep  l&type=pdf. 

19  South  Coast  Air  Quality  Management  District,  Final  Report:  MATES  III  (Sep.  2008)  at  ES-3, 
http://www.aamd.gov/home/librarv/air-aualitv-data-studies/health-studies/mates-iii/mates-iii-fmal-report. 

20  New  Jersey  Department  of  Environmental  Protection,  Air  Toxics  in  New  Jersey:  Diesel  Emissions  (2011), 
http://www.ni.gov/dep/airtoxics/diesemis.htm. 

21  Anair,  D.  and  P.  Monahan.  2004.  Sick  of  Soot:  Reducing  the  Health  Impacts  of  Diesel  Pollution  in  California. 
Cambridge,  MA:  Union  of  Concerned  Scientists.  June. 

22  Peden  DB.  2002.  Pollutants  and  asthma:  role  of  air  toxics.  Environ.  Health  Perspect.  1 10:565-568. 
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effects,  neurotoxicity,  low  birth  weight  in  infants,  premature  births,  congenital 
abnormalities,  and  elevated  infant  mortality  rates.23 

K  Diesel  air  pollution  is  a  major  source  of  harmful  fine  particles,  also  known  as 
PM2.5,  both  from  direct  emission  as  well  as  through  PM  formed  in  the  atmosphere 
from  gaseous  diesel  emissions.  Particulate  matter,  or  soot,  can  aggravate 
respiratory  conditions  such  as  asthma  and  chronic  bronchitis  and  has  been 
associated  with  cardiac  arrhythmias  (heartbeat  irregularities),  heart  attacks  and 
premature  mortality.  People  with  heart  or  lung  disease,  the  elderly,  and  children 
are  at  highest  risk  from  exposure  to  particulate  pollution.24  Current  ambient 
concentrations  of  particulate  matter  are  a  health  risk  in  many  locations  throughout 
the  country.  As  with  other  diesel  engines,  heavy-duty  vehicles  emit  substantial 
quantities  of  PM2.5,  which  contribute  to  these  significant  health  risks. 

K  Diesel  air  pollution  contributes  to  harmful  smog  levels.  Diesel  air  pollution 
components — particularly  oxides  of  nitrogen,  or  NOx — are  major  precursors  to 
ozone  formation,  commonly  known  as  smog.25  The  mobile  source  sector  as  a 
whole  is  responsible  for  more  than  half  of  all  NOx  emissions  in  the  U.S.26 

K  High  ozone  levels  cause  acute  respiratory  problems,  aggravated  asthma, 
decreased  lung  function,  inflammation  of  lung  tissue,  an  increase  in  hospital 
admissions  and  emergency  room  visits  for  respiratory  causes.  Children  with 
asthma  are  most  at  risk.  Ozone  is  also  associated  with  premature  death.27 

K  Diesel  air  pollution  impairs  visibility.28  The  same  fine  particles  that  have  adverse 
health  effects  cause  the  haze  that  pollutes  scenic  vistas  in  our  National  Parks, 
which  more  than  330  million  people  visited  in  20 16. 29 

K  Diesel  air  pollution  threatens  ecosystems  across  the  country.  The  constituents  of 
diesel  exhaust  contribute  to  the  acid  rain  that  continues  to  harm  sensitive 


Delfino  RJ.  2002.  Epidemiologic  evidence  for  asthma  and  exposure  to  air  toxics:  linkages  between  occupational, 
indoor,  and  community  air  pollution  research.  1 10:573-589. 

23  Krivoshto  IN,  Richards  JR,  Albertson  TE,  Derlet  RW.  2008.  The  Toxicity  of  Diesel  Exhaust:  Implications  for 
Primary  Care.  J  Am  Board  Fam  Med.  21:55-  62. 

24  American  Lung  Association,  Particle  Pollution,  http://www.lung.org/our-initiatives/healthv-air/outdoor/air- 
pollution/particle-pollution.html  (last  accessed  Jan.  4, 2018). 

.http://www.  lungusa.org/ site/pp.asp?c=dvLUK9O0E&b=35356 

25  U.S.  Environmental  Protection  Agency,  Air  Emission  Sources,  Jun.  2, 2017,  https://www.epa.gov/air-emissions- 
inventories/air-emissions-sources  (accessed  Dec.  30, 2017).. 

26  U.S.  Environmental  Protection  Agency,  Air  Emission  Sources:  National  Summary  of  Nitrogen  Oxides  Emissions, 
Feb.  10, 2017,  https://www3.epa.gov/cgi- 

bin/broker?polchoice=NOX&_debug=0&_service=data&_program=dataprog.national_l.sas  (accessed  Dec.  30, 

2017) .. 

27  Bell  ML,  Peng  RD,  Dominici  F.  2006.  The  exposure-response  curve  for  ozone  and  risk  of  mortality  and  the 
adequacy  of  current  ozone  regulations.  Environ  Health  Perspect.  1 14(4):532-536. 

Bell  ML,  McDermott  A,  Zeger  SL,  Samet  JM,  Dominici  F.  2004.  Ozone  and  short-term  mortality  in  95  US  urban 
communities,  1987-2000.  JAMA.  292(19):2372-2378. 

Levy  JI,  Chemerynski  SM,  Samat  JA.  2005.  Ozone  exposure  and  mortality:  an  empiric  bayes  metaregression 
analysis,”  Epidemiol.  16(4):458-468. 

28  See,  e.g.,  Hyslop,  Nicole  Pauly.  2009.  Impaired  visibility:  the  air  pollution  people  see.  Atmospheric  Environment 
43:182-195. 

29  National  Park  Service,  Frequently  Asked  Questions,  https://www.nps.gov/aboutus/faqs.htm  (last  accessed  Jan.  4, 

2018) . 
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ecosystems,  including  those  in  the  Adirondack  Mountains,  southern  Appalachians 
and  high  elevation  ecosystems  in  the  western  United  States.30 

K  In  its  2016  Final  Rule,  EPA  found  that  glider  vehicles  emit  extremely  high 
amounts  ofNOx,  PM2.5,  and  diesel  particulate  matter,  putting  public  health  at 
risk. 

Multiple  presidential  administrations  have  repeatedly  updated  and  advanced  heavy  duty  truck 
emission  standards,  a  reflection  of  the  urgent  need  for  these  standards  and  overwhelming 
evidence  of  their  significant  public  health  benefits.31  Today’s  new  heavy-duty  trucks  are  at  least 
90  percent  cleaner  than  those  manufactured  just  a  decade  ago  thanks  to  more  protective 
emissions  standards  adopted  by  EPA  in  2000  and  phased  in  from  2007  to  20 10.32  These 
improvements  have  had  dramatic  benefits  for  air  quality.  According  to  experts  from  the 
International  Council  on  Clean  Transportation: 

In  just  the  past  10  years,  EPA’s  actions  have  led  to  a  greater  than  50%  drop  in  PM2.5  and 
NOx  emissions  from  the  country’s  on-road  vehicle  fleet.  Put  that  a  different  way:  about  a 
third  of  the  total  PM2.5  reduction  across  all  pollution  sources  since  2007,  and  more  than 
half  of  the  total  NOx  reduction,  have  come  from  cleaning  up  heavy  truck  exhaust.  As  a 
result,  air  quality  in  the  US  has  improved  substantially:  average  concentrations  of  PM2.5 
and  ozone  have  dropped  by  35%  and  13%  over  that  same  time  frame.33 

This  progress  is  at  risk  from  the  pollution  emitted  by  glider  vehicles,  as  EPA  found  in  its  2016 
Phase  2  Standards,  and  which  new  evidence  further  underscores. 

The  old  engines  installed  in  typical  glider  vehicles  lack  basic  emission  controls.  For  example, 
Fitzgerald  Glider  Kits,  one  of  the  largest  manufacturers  of  glider  vehicles  in  the  country,34 
predominantly  uses  engines  that  were  manufactured  before  2002, 35  and  thus  lack  both  exhaust 
gas  recirculation  (EGR)  and  exhaust  aftertreatment.  EPA  included  this  factual  finding  in  its  2016 


30  EPA,  About  Diesel  Fuels,  https://www.epa.gov/diesel-fuel-standards/about-diesel-fuels  (last  accessed  Jan.  4, 
2018). 

31  See,  e.g..  Control  of  Emissions  of  Hazardous  Air  Pollutants  from  Mobile  Sources,  65  Fed.  Reg.  48,057  (Aug.  4, 
2000);  Control  of  Emissions  of  Hazardous  Air  Pollutants  From  Mobile  Sources,  66  Fed.  Reg.  5001  (Jan.  18, 2001); 
Control  of  Hazardous  Air  Pollutants  From  Mobile  Sources,  72  Fed.  Reg.  8427  (Feb.  26,  2007);  HDP2  Rule,  81  Fed. 
Reg.  73,478  (Oct.  25, 2016). 

32  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5001,  5002  (Jan.  18,  2001);  see  also  HDP2  Rule, 
81  Fed.  Reg.  at  73,942  (Oct.  25, 2016). 

33  Rachel  Muncrief  and  Josh  Miller,  Scott  Pruitt’s  EPA  wants  to  resurrect  the  dirty  diesel,  ICCT  Blog  (Dec.  1, 

2017),  https://www.theicct.org/blog/staffyglider-proposal-means-resurrecting-dirtv-diesel. 

34  Fitzgerald  Glider  Kits,  About  Fitzgerald,  https://www.fitzgeraldgliderkits.com/about-fitzgerald  (last  accessed  Dec. 
29,  2017);  Tom  Berg,  The  Return  of  the  Glider,  Truckinginfo,  Apr.  2013, 

http://www.tmckinginfo.com/channel/eauipment/article/storv/2013/04/the-retum-of-the-glider.aspx. 

35  See,  e.g.  Tom  Berg,  The  Return  of  the  Glider,  TmckingInfo.com,  Apr.  2013, 

http://www.tmckinginfo.coin/article/storv/2013/04/the-retum-of-the-glider.aspx  (describing  the  engines  used  by 
Fitzgerald  as  Detroit’s  12.7-liter  Series  60  from  the  1999  to  2002  era,  as  well  as  “pre-EGR  14-liter  Cummins  and  15- 
liter  Caterpillar  diesels.”). 
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Final  Rule;36  more  recently,  it  similarly  concluded  in  a  November  2017  memo  in  the  record  that 
“[njearly  all  engines  for  recent  glider  production  are  1998-2002  pre-EGR  engines.”37 

As  a  result,  EPA  estimated  in  the  2016  Phase  2  Standards  that  glider  vehicles  can  have  NOx  and 
PM  emissions  20-40  times  higher  than  current  engines.38  EPA  also  estimated  in  the  2016  Phase 
2  Standards  that  if  left  unregulated,  by  2025,  glider  vehicles  would  emit  nearly  300,000  tons  of 
NOx  and  nearly  8,000  tons  of  PM  annually.39  Assuming  10,000  uncontrolled  glider  vehicles  are 
sold  annually  between  2017  and  2025,  glider  vehicles  would  comprise  only  5%  of  the  heavy 
trucks  on  the  road  but  would  account  for  one  third  of  all  NOx  and  PM  emissions  from  the  heavy 
truck  fleet.40 

The  additional  pollution  that  EPA’s  proposed  rescission  of  glider  protections  would  enable  is 
substantial.  For  comparison,  based  on  EPA’s  2016  estimates,  the  amount  of  NOx  pollution 
emitted  over  the  life  of  just  one  year  of  sales  of  glider  vehicles  is  ten  times  greater  than  all  of  the 
NOx  emitted  by  all  the  “defeat  device”  Volkswagen  vehicles  in  the  U.S.  combined.41  One  of  the 
most  significant  recent  programs  to  address  NOx  emissions,  the  Cross  State  Air  Pollution  Rule 
Update,  is  expected  to  reduce  75,000  tons  of  NOx  every  year;  EPA  estimated  that  without  glider 
vehicle  pollution  standards,  glider  NOx  emissions  in  2025  would  be  four  times  that  amount.42 
These  massive  quantities  of  NOx  emissions  translate  to  more  frequent  and  more  serious  smog 
incidences  around  the  country — aggravating  asthma  and  other  serious  respiratory  conditions. 

Table  XX  shows  EPA’s  2016  estimate  of  the  annual  volume  of  glider  vehicle  emissions  in 
comparison  to  other  major  regulations  and  events. 


36  HDP2  Rule,  at  942-43. 

37  Redacted  Letter  from  Charles  Moulis  to  William  Charmley,  Nov.  15,  2017,  EPA-HQ-OAR-20 14-0827-2379, 
available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2379. 

38  HDP2  Rule,  81  Fed.  Reg.  at  73,943. 

39  HDP2  Rule,  81  Fed.  Reg.  at  73,943;  see  also  HDP2  Response  to  Comments  Section  14  Appendix  A. 

40  F1DP2  Rule,  81  Fed.  Reg.  at  73,943;  see  also  HDP2  Response  to  Comments  Section  14  Appendix  A. 

41  Compare  HDP2  Response  to  Comments  at  1964, 

https://nepis.epa.  gov/Exe/ZvPDF.cgi/P100P8IS.PDF?Dockev=Pl  00P8IS.PDF  (1,000  MY  2017  glider  vehicles 
would  emit  41,500  more  tons  of  NOx  over  their  lifetime  compared  to  vehicles  with  new  engines)  with  Guillaume  P 
Chossiere  et  al.  2017.  Public  health  impacts  of  excess  NOx  emissions  from  Volkswagen  diesel  passenger  vehicles  in 
Germany.  Environ.  Res.  Lett.  12  034014  (estimating  36.7  million  kg  in  excess  NOx  emissions  from  Volkswagen 
vehicles  in  the  U.S.  between  2008  and  2015,  converted  to  41,000  tons  of  NOx). 

42  Cross-State  Air  Pollution  Rule  Update  for  the  2008  Ozone  NAAQS,  81  Fed.  Reg.  74,504,  74,573,  (Oct.  26,  2016), 
available  at  https ://www.gpo.gov/fdsvs/pkg/FR-201 6- 1 0-26/pdf/20 1 6-22240.pdf;  HDP2  Rule,  81  Fed.  Reg.  at 
73,943. 
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1  EPA  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Response  to  Comments  for  Joint  Rulemaking,  Aug  2016, 
Appendix  A,  p.  1962 

2  EPA  Regulatory  Impact  Analysis  of  the  Cross-State  Air  Pollution  Rule  (CSAPR)  Update  for 
the  2008  National  Ambient  Air  Quality  Standards  for  Ground-Level  Ozone,  September  2016,  p. 
ES-8 

3  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  EPA-420-R- 14-005,  March  2014,  p.  ES-7 

4  S.R.H.  Barrett  et  al.,  Envtl.  Res.  Lett.  10  (2015)  doi:l 0.1 088/1 748-9326/1 0/1 1/1 14005  □ 


Based  on  its  2016  estimates,  EPA  performed  a  risk  analysis  that  found  that  each  model  year  of 
glider  vehicle  sales  would  be  associated  with  up  to  1 ,600  premature  mortalities  over  the  lifetime 
of  the  vehicles.43  EPA  recognized  that  the  assessment  was  conservative  because  it  considered 
only  the  health  impacts  of  fine  particulate  emissions  —  not  the  carcinogenic  diesel  particulate  - 
and  does  not  consider  health  effects  of  ozone  formation  attributable  to  these  vehicles’  high  NOx 


43  HDP2  Response  to  Comments  Section  14  Appendix  A. 
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emissions.  It  also  assumes  production  of  10,000  glider  vehicles  per  year  but  states  that  this 
number  is  probably  low,  based  on  public  comments  to  EPA.44 


d.  EPA ’s  latest  testing  demonstrates  that  glider  vehicle  emissions  are  even  greater 
than  previously  estimated. 

EPA  recently  undertook  more  emission  testing  at  EPA’s  National  Vehicle  Fuel  and  Emissions 
Laboratory  (NVFEL)  to  refine  its  data  on  glider  emissions.  EPA’s  newly  released  updated  testing 
data,  which  the  Proposed  Rule  fails  to  acknowledge,  indicate  that  the  threat  to  human  health 
posed  by  glider  trucks  is  even  more  serious  than  EPA  found  in  its  2016  Final  Rule.45 

The  test  program  was  comprehensively  documented  in  a  November  20,  2017,  40-page  test  report 
that  included  detailed  information  and  data  on  the  test  vehicles,  test  cycles,  emission 
measurement  procedures,  test  fuels,  test  conditions,  quality  control  and  assurance  measures,  and 
emission  test  results.46  The  results  of  EPA’s  full  chassis  dynamometer  testing  of  two  glider 
vehicles  and  two  compliant  tractors  manufactured  in  2014  and  2015  showed  that  NOx  emissions 
from  the  glider  vehicles  were  as  much  as  43  times  higher  than  the  compliant  vehicles. 

Particulate  emissions  ranged  as  much  as  450  times  higher  than  modem,  compliant  freight 
trucks.47  In  fact,  while  testing  glider  trucks  for  particulate  emissions,  EPA  had  to  adjust  the  flow 
of  exhaust  through  their  system  because  the  levels  were  so  high  that  the  sensor  could  not 
effectively  measure  them.48 


Figure  9:  PM  Filters  from  Glider  #1  testing  over  the  Super  Cycle  Test1 


Source:  EPA.  One  visible  indication  of  the  pollution  burden  associated  with  glider  vehicles:  the 
PM filters  used  to  measure  emissions  from  one  of  the  glider  vehicles  that  EPA  tested  show  filters 


44  HDP2  Response  to  Comments  at  1877.  Glider  truck  annual  sales  figures  are  discussed  in  greater  detail  in  Section 
l(i)  below. 

45  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20, 2017,  Docket  No.  EPA-HQ-OAR-2014-0827-2417, 

https  ://www  .regulations .  gov/document?D=EP  A-HO-O  AR-20 14-0827-2417, 

46  Id. 

41  Id.  at  3. 

48  Id.  at  14-15,  Figure  9. 
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blackened  from  PM.  According  to  EPA ’s  report,  “[t]he  PM  sampling  equipment  shut  down  at 
phase  2  ”  because  the  filters  were  “overloaded  with  PM”  so  filters  A3  and  A4  were  not  used.49 


The  testing  applied  a  variety  of  testing  cycles  in  order  to  mirror  actual  use  patterns  for  these 
vehicles.  These  are  the  same  test  cycles  used  for  certification  testing.  While  the  level  of  disparity 
between  emissions  from  glider  vehicles  versus  from  recent  model  year  freight  trucks  varied 
based  on  the  pollutant  and  test  cycle,  EPA  found  that  “criteria  pollutant  emissions  (NOx,  PM, 
HC,  CO)  from  the  ...  glider  vehicles  were  consistently  higher  than  those  of  the  conventionally 
manufactured  2014  and  2015  tractors.”50 

The  International  Council  on  Clean  Transportation  (ICCT)  evaluated  the  health  implications 
from  these  updated  pollution  figures.  ICCT  found  that  if  the  sales  of  glider  trucks  continue  to 
grow,  even  at  a  moderate  level,51  they  would  emit  an  additional  1.5  million  tons  of  NOx  and 
16,000  tons  of  PM  emissions,  equivalent  to  more  than  $12  billion  in  health  damages  over  the 
next  decade.52  Estimated  premature  mortalities  and  other  health  effects  would  thus  be 
correspondingly  higher. 

These  findings  underscore  that  thousands  of  Americans  will  die  prematurely  due  to  entirely 
avoidable  exposure  to  glider  vehicle  emissions  should  this  damaging  Proposed  Rule  be  finalized. 


49  Id.  at  14,  15,  Figure  9. 

50  Id.  at  3. 

51  As  discussed  in  greater  detail  in  Section  l(i),  record  evidence  indicates  the  strong  likelihood  that  glider  sales  could 
indeed  continue  to  grow. 

52  Rachel  Muncrief  and  Josh  Miller,  Scott  Pruitt’s  EPA  wants  to  resurrect  the  dirty  diesel,  ICCT  Blog,  Dec.  1,  2017, 
https://www.theicct.org/blog/staff/glider-proposal-means-resurrecting-dirtv-diesel  (accessed  Dec.  30,  2017). 
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Per-mile  emissions  of  glider  vehicles  versus  2010 
compliant  vehicles 


NOx  (grams  per  mile) 


Source:  ICCT53 
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53  Id,  (Note:  “Per-mile  emissions  of  glider  vehicles  versus  2010  compliant  vehicles.  Results  are  derived  from  chassis 
dynamometer  testing  conducted  by  US  EPA’s  National  Vehicle  &  Fuel  Emissions  Laboratory  (November  20,  2017). 
Results  reflect  a  95%  weighting  of  highway  activity  (55  and  65  mph  cycles)  and  5%  weighting  of  transient  activity 
(ARB  transient)  for  a  test  vehicle  with  a  combined  weight  of  60,000  pounds  (including  the  tractor,  trailer,  and 
payload).”);  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year 
Heavy-Duty  On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-20 14-0827-24 17, 
https  ://www. regulations,  go  v/document?D=EPA-HQ-OAR-2Q  14-0827-241 7.). 
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Cumulative  emissions  and  health  damages  of  Class  7  and  8 
tractor  truck  safes  over  the  next  decade  (2018-2027) 
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Health  damages  (billion  $) 


$16.2  billion 


with  Pruitt's  proposal 


Source:  ICCT.54 


54  Id,  (Note:  “Cumulative  emissions  and  health  damages  of  Class  7  and  8  tractor  truck  sales  over  the  next  decade 
(2018-2027).  Estimates  without  repeal  assume  glider  vehicle  sales  without  2010  emissions  compliant  engines  drop 
to  1,000  units  per  year  from  2018  to  2020  and  to  zero  starting  in  2021.  Estimates  with  Pruitt’s  proposal  assume  sales 
of  glider  vehicles  with  pre-2002  engines  are  permitted  to  grow  from  approximately  10,000  units  per  year  in  2015  to 
17,400  units  per  year  in  2027  (10.4%  of  total  sales).  Annual  total  sales  and  vehicle-miles  traveled  by  tractor-trailers 
are  sourced  from  US  EPA’s  Motor  Vehicle  Emission  Simulator  (MOVES2Q14).  Monetized  health  damages  (in 
billion  2017  $)  are  equal  to  ICCT  estimates  of  direct  PM2.5  and  NOX  emissions  from  Class  7  and  8  tractor  trucks 
sold  in  2018  and  later,  multiplied  by  US  EPA  estimates  of  damages  per  ton  of  direct  emissions  from  on-road  mobile 
sources  in  2016.  Damages  in  future  years  are  converted  to  present  value  terms  using  a  discount  rate  of  5%  per 
year.”). 
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e.  EPA  issued  its  proposal  before  its  new  testing  was  even  complete. 

EPA  issued  the  Proposed  Rule  on  November  16,  2017,  before  the  agency  published  its  own 
testing  on  November  20,  20 17. 55  The  Proposed  Rule  does  not  refer  to,  rely  on,  or  explain  the 
agency’s  own  latest  findings  with  respect  to  glider  vehicle  emissions. 

The  Proposed  Rule  arbitrarily  and  unlawfully  moves  towards  repealing  these  common  sense 
protections  without  meaningfully  considering  the  potential  emissions  impact.  Instead  of 
considering  EPA’s  latest  testing,  which  underscores  the  serious  pollution  impacts  from  this 
proposal,  or  engaging  with  EPA’s  considered  conclusions  in  the  2016  Phase  2  Standards,  the 
Proposed  Rule’s  only  mentions  of  emission  impacts  or  pollution  levels  are  references  to  an 
unsupported  and  flawed  letter  from  Tennessee  Technological  University  (“Tennessee  Tech”  or 
“TTU”),  discussed  in  further  detail  in  Section  1(f)  below. 

These  aspects  of  the  proposal  demonstrate  EPA  has  failed  to  consider  properly  supported 
technical  data,  science  and  expertise  that  show  these  actions  put  the  health  of  American  families 
at  risk.  This  and  numerous  other  omissions  render  the  proposal  arbitrary,  capricious  and 
unlawful,  as  discussed  further  in  Section  VII. 

f  The  TTU  study  that  EPA  invokes  is  unsupported  and  flawed. 

Tennessee  Tech  conducted  a  research  project  from  September  2016  to  November  2016  to  assess 
“the  environmental  and  economic  impact”  of  EPA’s  emission  requirements  for  glider  vehicles, 
glider  engines,  and  glider  kits.56  The  project  and  its  results  were  summarized  in  a  June  15,  2017, 
letter  from  TTU  to  U.  S.  Congressman  Diane  Black  of  Tennessee.57  The  letter  was  authored  by 
Philip  B.  Oldham  and  Thomas  Brewer,  President  and  Associate  Vice  President  of  TTU, 
respectively.  In  turn,  this  study  was  cited  in  a  July  10,  2017  petition  from  several  glider  vehicle 
manufacturers  as  a  basis  for  requesting  EPA  to  reconsider  its  recently  finalized  rules  affecting 
glider  vehicles  and  their  engines.58 

In  its  proposal  to  repeal  the  emission  requirements  for  glider  vehicles,  glider  engines,  and  glider 
kits,  EPA  explicitly  discussed  the  TTU  study  and  summarized  the  study’s  conclusions  verbatim 
without  presenting  its  own  independent  assessment  and  critique  of  the  study.59  The  agency’s 
Proposed  Rule  fails  to  mention  an  EPA  memo  to  the  docket  that  summarizes  a  telephone  meeting 
that  EPA  staff  members  had  with  TTU  representatives  to  discuss  testing  methodologies, 
facilities,  and  test  equipment  used  to  generate  the  data  summarized  in  the  July  10,  2017 


55  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017  at  3,  Docket  No.  EPA-HQ-OAR-2014-0827-2417. 

56  July  10, 2017  Petition  for  Reconsideration  of  Application  of  the  Final  Rule  Entitled  “Greenhouse  Gas  Emissions 
and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — Phase  2  Final  Rule”  to  Gliders, 
from  Fitzgerald  Glider  Kits,  LLC;  Harrison  Truck  Centers,  Inc.;  and  Indiana  Phoenix,  Inc.  (July  10,  2017),  EPA- 
HQ-OAR-20 14—0827,  Exhibit  1,  available  at  https://www.epa.gov/sites/production/files/2017-07/documents/hd- 
ghg-fr-fitzgerald-recons-petition-2017-07-10.pdf  (hereinafter  “Reconsideration  Petition”)- 

57  Reconsideration  Petition,  Exhibit  1. 

58  Reconsideration  Petition. 

59  82  Fed.  Reg.  53,444. 
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petition60— even  though  this  memo  raises  serious  concerns  about  how  the  study  was  conducted 
that  bear  directly  on  the  rigor  and  credibility  of  the  study’s  conclusions.  Furthermore,  EPA 
indicated  in  this  memo  to  the  docket  that  the  agency  had  requested  additional  information  via 
email  from  TTU  as  a  follow-up  to  the  meeting.61  No  mention  of  this  request  is  included  in  the 
Proposed  Rule  nor  is  there  any  documentation  of  TTU’ s  response  to  this  request,  if  any,  in  the 
docket.  Similarly,  an  email  from  EPA  Office  of  Transportation  and  Air  Quality  Director 
William  Charmley  to  TTU  Associate  Vice  President  Tom  Brewer  dated  December  1,  2017  was 
posted  to  the  regulatory  docket  on  December  29,  20 17. 62  The  email  indicates  that  EPA  possesses 
“more  detailed  emissions  data  that  [TTU]  provided  in  the  excel  spreadsheet  on  November  17.” 
This  information  is  neither  referenced  in  the  Proposed  Rule  nor  available  in  the  docket. 

In  contrast,  the  Agency  arbitrarily  ignored  its  own  testing  of  two  glider  vehicles,  discussed  in 
detail  above.  The  EPA  test  program  represents  the  most  comprehensive  and  rigorous  assessment 
of  the  emission  impacts  of  glider  vehicles  performed  to  date  and  available  in  the  record.  It  was 
conducted  on  modem  equipment,  using  certification  test  protocols  and  appropriate  test  cycles, 
with  documented  test  conditions,  results,  and  all  other  relevant  information.  Not  only  does  this 
study  confirm  and  expand  EPA’s  analysis  of  the  harmful  glider  vehicle  emission  impacts 
included  in  the  heavy-duty  Phase  2  Standards  —  indicating  that  emission  levels  of  diesel 
particulate  may  be  even  higher  than  EPA  initially  estimated  in  the  2016  Final  Rule  —  it  also 
directly  contradicts  the  results  of  the  TTU  study.63 

The  TTU  study  and  its  conclusions  raise  a  number  of  serious  concerns,  such  that  any  reliance  on 
this  study  would  constitute  legal  error.64  First,  the  TTU  study  documentation  that  is  available  to 
the  public  fails  to  provide  sufficient  detail  to  determine  the  veracity  of  its  conclusions.  Second, 
the  results  do  not  support  the  conclusions  presented  in  the  glider  manufacturers’  petition  for 
reconsideration  or  in  EPA’s  Proposed  Rule.  Finally,  a  comparison  with  the  Agency’s  own 
studies  contradicts  TTU’s  findings,  further  undermining  its  credibility.  We  discuss  these 
concerns  in  more  detail  below. 


60  Memorandum,  EPA  Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter;  Tennessee  Tech  University  -  Summary  of  Heavy  Duty  Truck 

Study  and  Evaluation  of  the  Phase  II  Heavy  Duty  Track  Rule,  Nov.  13,  2007,  Docket  No.  EPA-HQ-OAR-2014- 
0827-2416,  available  at  httns ://www. regulations . gov/document?D=EP A-HO-O AR-20 1 4-0827 -2416  thereinafter 
“EPA  TTU  Memo”). 

61  Id.  at  4.  On  November  29,  2017,  EDF  submitted  a  Freedom  of  Information  Act  request  to  EPA  for  records  related 
to  the  TTU  testing  data  and  other  emissions  testing  of  glider  vehicles,  EPA-HQ-2018-002121.  Our  request  for 
expedited  processing  was  denied.  On  December  15,  2017,  EDF  appealed  the  denial.  We  have  not  yet  received  a 
determination  on  our  appeal.  EPA  has  not  yet  produced  any  records  responsive  to  the  request.  EDF  has  also 
partnered  with  the  Southern  Environmental  Law  Center  (“SELC”)  to  seek  relevant  testing  data  from  TTU.  SELC 
submitted  a  public  records  request  pursuant  to  the  Tennessee  Public  Records  Act,  Tenn.  Code  Ann.  §  10-7-503,  on 
December  4,  2017.  TTU  denied  the  request  on  the  grounds  that  disclosure  of  the  requested  records  was  prohibited 
under  a  state  law  that  provides  that  sponsored  research  shall  not  be  open  for  public  inspection  unless  released  by  the 
sponsor,  Tenn.  Code  Ann.  §  49-7- 120(b)(5). 

62  Email  from  William  Charmley  to  Tom  Brewer,  Doc.  ID:  EPA-HQ-OAR-2014-0827-4272,  available  at 
https:/www. regulations.  eov/documeni?D=EPA-HO-OAR-2Q  14-0827-4272. 

63  Phase  2  Standards,  Appendix  A  to  Section  14  of  the  Response  to  Comments  for  Joint  Rulemaking,  Pgs  1960-1968 

64  See  Sierra  Club  v.  U.S.  Army  Corps  o/Engineers,  F.2d  101 1  (2d  Cir.  1983)  (invalidating  an  EIS  for  “bad  faith” 
reliance  on  faulty  data). 
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K  The  TTU  study  fails  to  follow  well  established  EPA  emission 
measurement  and  testing  protocols. 

TTU  claimed  in  a  4-page  summary  test  report  that  it  tested  “thirteen  heavy-duty  trucks  on  a 
common  chassis  dynamometer  at  a  common  site;  eight  trucks  were  remanufactured  engines  and 
five  were  OEM  ‘certified’  engines,  all  with  low  mileage.”  This  short  statement  represents  all 
that  is  said  by  TTU  to  describe  its  testing.  The  report  presents  (1)  no  details  on  the  specifics  of 
the  test  vehicles  (e.g.,  model  year,  mileage,  and  condition),  (2)  no  information  on  test  cycles,  test 
conditions,  test  loads,  and  test  fuels,  (3)  no  information  on  the  testing  facilities  (e.g.,  test 
equipment,  calibration  and  maintenance  practices,  and  quality  assurance  procedures),  (4)  no 
information  on  emission  test  protocols,  and  (5)  no  meaningful  data  on  the  pollutants  of  interest, 
such  as  NOx  and  PM. 

The  TTU  test  summary  does  not  conform  to  standard  engineering  and  scientific  operating 
practices  in  reporting  results  from  vehicle  and  engine  emission  testing.  Any  use  of  the  report’s 
conclusions  based  on  the  deficient  and  incomplete  information  that  is  publicly  available  would 
be  arbitrary  and  capricious.  Yet  the  Proposed  Rule  cites  and  includes  its  conclusions. 

The  only  numeric  data  presented  by  TTU  are  carbon  monoxide  levels  for  the  13  trucks  it  tested.65 
The  test  data  show  that  the  test  vehicles  in  all  cases  have  CO  levels  substantially  below  the 
standard  for  that  pollutant.  This  result  is  what  would  have  been  expected  since  diesel  engines 
have  inherently  low  CO  emission  levels.  Notably,  these  results — the  only  real  data  described  by 
TTU  from  the  study — are  irrelevant  to  claims  that  TTU  made  with  regards  to  NOx  and  PM 
emissions.66  Nonetheless  these  claims  were  subsequently  quoted  in  the  glider  manufacturers’ 
petition  for  reconsideration  to  EPA.67 

Regarding  PM  levels  from  glider  vehicles,  TTU’s  letter  indicated  that  the  PM  levels  for  all  13 
test  vehicles  were  “below  the  threshold  detection  point”  and,  consequently,  no  test  data  were 
presented.68  This  is  a  misleading  statement.  In  fact,  TTU  did  not  measure  PM  at  all.  EPA  staff 
confirmed  in  a  recent  discussion  with  TTU  representatives  (including  Thomas  Brewer,  one  of  the 
authors  of  the  TTU  June  15,  2017  test  summary  letter),  that  TTU  had  not  measured  PM  levels.69 
Instead,  TTU  had  attempted  to  draw  conclusions  concerning  PM  levels  via  visual  inspection  and 
collected  no  PM  emission  data.70  The  report’s  conclusion  that  “[a]ll  vehicles  met  the  standard” 
for  PM71  is  simply  not  supported  by  TTU’s  testing  because  TTU  conceded  (only  after  follow-up 
inquiry)  that  it  did  not  even  measure  PM  emission  levels  for  any  of  the  test  vehicles. 


65  Reconsideration  Petition,  Exhibit  1  Appendix  A. 

66  Id.  at  Exhibit  1  pg  2,  (concluding  that  “glider  kit  HDVs  would  emit  less  than  12%  of  the  total  NOx  and  PM 
emissions,  not  50%,  for  all  Class  8  HDVs,”  without  providing  any  underlying  analysis). 

67  Id.  at  pg.  5  (quoting  the  TTU  finding  on  NOx  and  PM). 

6SId.  at  Exhibit  1  Appendix  A. 

69  EPA  TTU  Memo  at  3  (“TTU  stated  that  no  particulate  matter  samples  were  collected  during  testing.  The  sample 
probe  filter  used  with  the  Enerac  M500  was  visibly  inspected  for  particulate  matter.  Particulate  quantification  was 
subjective  in  that  it  was  visual  only.  TTU  stated  that  they  performed  a  smoke  test  but  did  not  elaborate.”). 

70  Id. 

71  Reconsideration  Petition  at  Exhibit  1  pg  1 . 
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Finally,  the  TTU  letter  indicated  that  for  NOx,  “all  tested  engines  were  higher  than  the  standard 
and  ranged  from  a  low  of  0.44  to  a  high  of  6.45 ,”72  Without  explanation,  TTU  omitted  any 
vehicle-specific  NOx  emission  results;  the  only  exception  is  a  brief  mention  that  a  proprietary 
Fitzgerald  engine  design  and  set  up  had  the  lowest  tested  NOx  emissions,  without  any  detail  on 
the  nature  of  the  engine  design  or  set  up,  most  notably  whether  it  included  modern  pollution 
controls,  or  what  test  cycles  and  procedures  were  used.  One  would  expect  that  the  higher  NOx 
levels  would  be  associated  with  the  Detroit  Diesel  Series  60  and  CAT  CT13  engines  (no  longer 
produced)  as  opposed  to  the  more  recently  introduced  Detroit  Diesel  DD15,  but  there  is  no  way 
of  knowing,  since  TTU  did  not  report  individual  vehicle  test  values.  Furthermore,  NOx  levels 
would  be  highly  dependent  on  test  cycle  and  load  conditions,  and  given  that  TTU  did  not  provide 
this  type  of  information,  there  is  no  way  of  evaluating  their  results.  Accordingly,  the  TTU 
conclusion  that  “none  of  the  vehicles  met  the  standards”  cannot  be  independently  verified,  and 
the  degree  to  which  any  tested  emissions  exceeded  the  standards  cannot  be  calculated,  from  the 
wholly  inadequate  information  it  has  provided. 

KThe  TTU  Study’s  Conclusions  are  Not  Supported  by  Its  Own  Test  Results 

TTU  reached  the  following  conclusions:  (1)  “optimized  and  remanufactured  2002-2007  engines 
and  OEM  ‘certified’  engines  performed  equally  as  well  and  in  some  instances  out-performed  the 
OEM  engines,”  (2)  “a  glider  remanufactured  engine  achieved  the  best  result  of  any  engine  tested 
(see  Appendix  A),”  and  (3)  “  remanufactured  and  OEM  engines  experience  parallel  decline  in 
emissions  efficiency  with  increased  mileage.”73  Subsequently  the  glider  industry  cited  these 
same  conclusions  in  their  reconsideration  petition  as  support  for  their  request  for  EPA  to  repeal 
glider  provisions  included  in  the  heavy-duty  Phase  2  final  rule.74  These  conclusions,  however, 
are  not  supported  by  the  data  supplied  in  the  summary  of  the  test  program  prepared  by  TTU. 

First,  TTU  has  not  provided  sufficient  description  of  its  test  program  to  allow  an  independent 
assessment  of  their  conclusions.  As  noted  in  the  preceding  section,  the  only  vehicle  specific 
numeric  data  provided  were  CO  emission  levels.75  But  CO  emissions  are  not  the  pollutant  of 
concern  for  EPA  for  the  purpose  of  the  Phase  2  Standards  or  this  Proposed  Rule.  The  pollutants 
of  concern  —  the  ones  creating  the  manifest  public  health  hazard  —  are  NOx  and  PM.  Thus, 
TTU’s  proffered  conclusion  that  a  glider  vehicle  achieved  “the  best  result” — if  based  on  the  CO 
emission  results,  which  is  never  clarified — is  entirely  misleading. 

Second,  the  implication  of  conclusion  (1)  above  is  that  the  MY2002-2006  glider  vehicles  have 
the  same  NOx  and  PM  emissions  as  late  model,  frilly  compliant  vehicles  76  The  publicly 


72  Id.  at  Exhibit  1  Appendix  A,. 

74  Id.  at  5,. 

75  Id.  at  Exhibit  1  App.  A. 

76  EPA  TTU  Memo.  All  of  the  OEM  trucks  listed  in  Appendix  A  of  TTU’s  memo  are  equipped  with  Detroit  Diesel’s 
DD15  engine.  Id.  Since  this  engine  was  first  introduced  in  2007,  see  Detroit  Diesel  Corporation,  World-Class  in 
Every  Respect:  Detroit  Diesel  DD15  Debuts  (Oct.  19,  2007)  available  at  https://demanddetroit.com/our- 
companv/media/press-releases/detroit-diesel-corporation-ddc-to-manufacture-2005-02-23.  all  of  these  trucks  should 
be  installed  in  post-MY2007  trucks.  Essentially  all  bucks  after  MY2007  are  equipped  with  particulate  baps  which 
reduce  PM  emissions  by  more  than  90%compared  to  pre-2007  trucks.  See  U.S.  EPA,  Memorandum  in  Reponse  to 
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available  information  provides  no  evidence  to  substantiate  this  claim.  As  described  above,  TTU 
did  not  measure  PM  emission  levels  from  any  of  the  trucks  and  conceded  that  any  inspection  was 
“subjective”;  accordingly,  it  is  not  possible  for  TTU  to  draw  any  conclusions  regarding  PM. 
Meanwhile,  TTU  inexplicably  did  not  report  any  individual  vehicle  NOx  emission  test  values. 
More  generally,  the  summary  report  omits  vital  information  on  testing  conditions  that  are 
essential  to  interpret  and  verify  the  report.  Given  that  post-MY2007  trucks  are  equipped  with 
exhaust  aftertreatment,  which  inherently  reduces  NOx  and  PM  emissions  substantially  compared 
to  pre-MY2007  engines,  it  is  not  possible  for  this  implied  conclusion  to  be  true  unless  the 
aftertreatment  device  was  malfunctioning.  The  publicly  available  information  provides  no 
information  to  substantiate  the  implied  claim  that  MY2002-2006  glider  vehicles  have  the  same 
NOx  and  PM  emissions  as  late  model,  fully  compliant  vehicles. 

Third,  NOx  and  PM  emissions  levels  are  heavily  impacted  by  test  cycles  and  because  of  this 
EPA  has  carefully  developed  representative  engine  and  vehicle  test  cycles  and  conditions  to 
ensure  accurate  characterization  of  in-use  emissions  from  heavy-duty  vehicles  and  engines.77 
The  test  points  and  procedures  that  TTU  used  and  later  provided  to  the  EPA  by  TTU  are  clearly 
inappropriate  for  use  in  assessing  the  in-use  emissions  from  glider  vehicles.78  Their  test  points 
are  clearly  not  representative  of  real  truck  operation:  transient  operation  testing  was  not 
conducted;  vehicle  preconditioning  is  not  appropriate;  and  the  load  and  speed  test  points  are 
arbitrary.  Based  on  what  TTU  reported,  it  appears  that  they  simply  sampled  emissions  under  a 
series  of  steady  state  test  points,  that  even  if  measured  properly,  cannot  be  used  to  reach 
conclusions  on  engine/vehicle  in-use  emission  performance. 

Conclusion  (3)  also  claims  that  emissions  from  both  glider  vehicles  and  “OEM”  vehicles 
“decline  in  emission  efficiency”  with  mileage.  It  appears  that  TTU  is  making  the  point  that 
emissions  performance  deteriorates  with  increased  mileage.  This  observation  is  irrelevant  to  the 
question  of  the  emission  impact  of  glider  vehicles.  This  observation  is  irrelevant  to  the  question 
of  the  emission  impact  of  glider  vehicles  vis  a  vis  trucks  equipped  with  modern  pollution 
controls.  It  is  well  established  that  emission  levels  generally  increase  with  use  not  only  for 
trucks  but  for  all  other  mobile  source  categories.  Furthermore,  the  design  of  the  TTU  test 
program  does  not  allow  an  accurate  assessment  of  in-use  deterioration.  To  do  so  would  have 
required  the  testing  of  the  same  vehicle  over  time  or  the  testing  of  multiple  vehicles  of  the  same 
configuration  with  different  accumulated  mileages.  The  publicly  available  information  on 
TTU’s  study  provides  no  indication  that  TTU  performed  this  type  of  testing  79 

The  record  thus  demonstrates  that  the  TTU  study  does  not  support  any  conclusions  related  to  the 
NOx  and  PM  emission  impacts  of  glider  vehicles  and  engines.  Its  summary  of  the  testing  does 
not  provide  a  sufficient  level  of  detail  to  allow  an  independent  review  and  validation  of  TTU’s 


Petition  for  Rulemaking  to  Adopt  Ultra-Low  NOx  Standards  for  On-Highway  Heavy-Duty  Trucks  and  Engines  at  12 
(Dec.  2016)  available  at  https://www.epa.gov/sites/production/files/2016-12/documents/nox-memorandum-nox- 
petition-response-20 16-1 2-20.pdf.  Similarly,  MY2010  and  later  tracks  are  equipped  with  NOx  aftertreatment  which 
reduces  NOx  emissions  by  90%  or  more  compared  to  pre-2007  tracks.  Id. 

77  See  40  CFR  part  86;  40  CFR  part  1065;  40  CFR  part  1036.  See  also  EPA,  Vehicle  and  Fuel  Emissions  Testing, 
Dynamometer  Drive  Schedules,  https://www.epa.gov/vehicle-and-fuel-emissions-testing/dvnamometer-drive- 
schedules  (last  visited  Jan.  5, 2018). 

78  EPA  TTU  memo  at  3  and  Attachment  B. 

79  Id.  at  p.  3  and  Attachment  B. 
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conclusions.  The  evidence  in  the  record  demonstrates  that  TTU’s  test  program  did  not  conform 
to  well-established  and  standardized  testing  protocols  and  methods,  TTU  did  not  measure  PM 
emissions,  and  the  conclusions  were  presented  in  an  inappropriate  manner.  As  discussed  in 
Section  l(f)(iii)  below,  subsequent  follow  up  with  TTU  demonstrated  that  the  Fitzgerald  test 
facility  is  not  properly  configured  to  enable  compliance  with  official  EPA  heavy-duty  test 
procedures.  Also,  the  fact  that  TTU’s  study  was  funded  by  a  glider  manufacturer,  Fitzgerald 
Glider  Kits,  and  TTU  used  a  Fitzgerald  test  facility  raises  a  clear  appearance  of  conflict  of 
interest,  as  discussed  further  below  in  Section  l(f)(iv).  For  these  reasons,  it  would  be  arbitrary 
and  capricious  for  the  Agency  to  rely  on  the  TTU  report  to  support  its  Proposed  Rule  or  any 
future  deliberations  regarding  glider  vehicles  and  engines. 

HiPA’s  Own  Memorandum  and  Study  Further  Contradict  TTU’s 
Conclusions 

EPA  included  in  the  docket  a  memo  from  agency  staff  which  described  a  telephone  meeting  with 
representatives  from  TTU  to  discuss  the  TTU  test  program.80  The  memo  indicates  that  the 
testing  was  conducted  at  a  Fitzgerald  facility  located  in  Rickman,  Tennessee  and  performed  by 
TTU  staff  and  students.  Based  on  Fitzgerald’s  website,  this  facility  is  a  “collision  and  repair 
facility.”81  Based  on  publicly  available  information,  this  facility  does  not  appear  to  be  equipped 
to  conduct  testing  in  conformity  with  EPA  established  and  standardized  test  methods  and 
procedures  for  emission  testing  heavy-duty  trucks,  which  were  developed  to  mirror  true  in-use 
operation.82  EPA’s  memo  indicates  that  the  facility,  test  equipment,  and  test  procedures  used  by 
TTU  were  not  consistent  with  what  would  be  required  to  comply  with  EPA’s  well-established 
certification  quality  emission  testing  protocols,  which  are  in  widespread  use  in  the  emission 
characterization  testing  and  evaluation  field.83  For  example,  the  handheld  emission  analyzer, 
Enerac  500,  used  by  TTU  to  measure  emissions,  is  not  an  approved  analytical  technique  under 
EPA’s  regulations  and  the  resolution  and  accuracy  specifications  listed  in  the  Enerac’s  own 
documentation  does  not  meet  the  requirements  as  specified  in  EPA’s  testing  regulations.84  The 
EPA  staff  memo  further  confirms  that  TTU  did  not  even  measure  one  of  the  critical  pollutants  in 
question:  particulate  matter.  The  EPA  memo  provides  additional  evidence  that  the  TTU  work  is 
inadequate  and  highlights  some  of  the  above  described  deficiencies  of  the  TTU  study. 

As  described  above,  EPA  also  included  in  the  docket  a  staff  technical  report  that  summarized  in 
detail  the  results  from  EPA’s  own  emission  testing  of  two  glider  vehicles  equipped  with 
remanufactured  diesel  engines  originally  certified  in  model  years  1998  to  2002. 85  In  contrast  to 


80  EPA  TTU  Memo. 

81  https://fitzgeraldcollision.com/treightliner-facility/ 

82  See  40  CFR  part  86;  40  CFR  part  1065;  40  CFR  part  1036.  See  also  EPA,  Vehicle  and  Fuel  Emissions  Testing, 
Dynamometer  Drive  Schedules,  https://www.epa.gov/vehicle-and-fiiel-emissions-testing/dvnamometer-drive- 
schedules  (last  visited  Jan.  5, 2018);  National  Renewable  Energy  Laboratory,  Drive  Cycle  Analysis  Tool  - 
DriveCAT,  https ://www .nrel.gov/transportation/drive-cvcle-tool/  (last  visited  Jan.  5,  2018). 

83  See  40  CFR  part  1065;  40  CFR  part  1036. 

84  See  40  CFR  part  1065;  EPA  TTU  memo  Attachment  on  Enerac  500. 

85  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-2014-0827-2417, 
https://www.regulations.gov/document?D=EPA-HO-OAR-2Ql  4-0827-241 7, 
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TTU’s  less  than  four-page  letter,  EPA’s  40-page  test  report  carefully  described  all  aspects  of 
testing  and  provided  all  relevant  emission  data  collected  as  part  of  the  test  program.  The  EPA 
test  program  confirmed  earlier  estimates  of  glider  vehicle  emissions  included  in  the  heavy-duty 
Phase  2  Standards  and  found  that  results  were  “consistent  with  expected  emissions  performance 
of  heavy-duty  diesel  engines  manufactured  in  the  1998-2002  timeframe.”  EPA  also  found  that 
both  glider  vehicles  tested  had  emission  levels  that  were  “consistently  higher  than  those  of 
conventionally  manufactured  2014  and  2015  tractors.”  In  fact,  EPA’s  testing  found  that  glider 
vehicles  had  (1)  NOx  emissions  that  were  as  much  as  43  times  higher  than  2014  and  2015 
tractors  under  cruise  conditions,  (2)  PM  emissions  that  were  as  much  as  55  times  higher  than 
2014  and  2015  tractors  under  cruise  conditions,  and  (3)  PM  emissions  that  were  50  to  450  times 
higher  than  2014  and  2015  tractors  under  transient  conditions.86 

EPA  inexplicably  failed  to  consider  both  documents  in  its  Proposed  Rule  even  though  both  the 
staff  memo  and  the  test  report  were  available  at  the  time  or  shortly  after  the  Proposed  Rule  was 
issued.  Instead,  EPA  presented  the  results  of  the  TTU  test  program  unchallenged  even  though 
the  Agency  had  information  that  demonstrated  that  the  TTU  study  was  flawed  and  also  possessed 
EPA  test  data  that  refuted  it.  Going  forward,  EPA  must  fully  reflect  this  information  and  data  in 
its  glider  vehicle  deliberations. 

KTTU’s  relationship  with  Fitzgerald  Glider  Kits  raises  further  concerns 
about  the  objectivity  of  the  TTU  study. 

The  TTU  study  was  funded  by  Fitzgerald  Glider  Kits,  which  has  also  recently  entered  into  a  new 
partnership  with  TTU. 

TTU’s  financial  reports  show  that  in  June,  2016,  Fitzgerald  Glider  Kits  gave  a  grant  of  $70,056 
for  the  study,87  and  then  later  in  September,  2016,  Fitzgerald  Glider  Kits  gave  an  additional  grant 
of  $12,500. 88  As  discussed  above,  an  EPA  memo  to  the  record  indicates  that  the  testing  took 
place  at  a  Fitzgerald  facility.89 

Additionally,  in  August  2017,  Philip  Oldham  and  Thomas  Brewer  announced  TTU’s  “new 
partnership”  with  the  Fitzgerald  companies  and  another  higher  education  institution.90  As  part  of 
this  partnership,  the  new  Fitzgerald  Technology  Complex  will  be  constructed  in  the  Fitzgerald 
Industrial  Park,  in  White  County,  Tennessee.91  The  Complex  will  house  TTU’s  Center  for 


86  Id.  at  3. 

87  Term.  Tech.  University  Office  of  Research,  Tennessee  Technological  University  Annual  Report  2015-16  (Volume 
2)  42  (2016),  available  at  https://www.tntech.edu/assets/userfiles/resourcefiles/13847/1476976572  2015- 
16%20Annual%20Report  FINAL.pdf. 

88  Term.  Tech.  University,  Grants  Rewarded  Report  (09/01/2016  -  09/30/2016),  available  at 
https://www.tntech.edu/assets/userfiles/resourcefiles/95 12/148121 5150  Grants%20Awarded%20Sept%2020 16.pdf: 

see  also  Term.  Tech.  University,  Academic  Affairs  Highlights  25  (2017),  available  at 
https://www.tntech.edu/assets/usermedia/provost/12546/2017  End  of  the  Year  Statementpdf. 

89  EPA  TTU  Memo  at  2. 

90  https://www.tntech.edu/news/releases/tennessee-tech.-tcat-livingston.-fitzgerald-companies-announce-new- 

partnership. 

91  Id. 
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Intelligent  Mobility92  The  80,000  square  foot  Center  will  be  completed  in  20 18. 93  Fitzgerald 
Collision  &  Repair  also  announced  a  new  vocational  program  that  will  offer  students  from  the 
partnership  “training  in  commercial  fleet  truck  maintenance  and  repair.”  94  The  cost  of  the  new 
facility  in  White  County  and  how  much  money  each  entity  in  the  partnership  will  contribute  to 
the  project  was  not  announced. 

EPA  must  base  its  decision-making  on  its  expert  judgment ,  relying  on  the  best  available  science 
and  evidence.95  TTU’s  materials  fall  far  short,  providing  insufficient  rigor  or  transparency  to 
substantiate  the  conclusions  they  claim.  EPA’s  invocation  of  this  information  as  support  for  this 
rulemaking  is  legal  error. 

g.  EDF  modeling  using  revised  emission  factors  based  on  EPA  ’v  recently 
published  data  indicates  NOx  and  PM  emissions  from  glider  vehicles  could 
exceed  the  emission  inventory  for  all  other  heavy-duty  vehicles  in  2025. 

As  described  above,  EPA  included  in  its  2016  Phase  2  Standards  an  analysis  of  the 
environmental  impacts  of  glider  vehicles.96  EPA  found  that  glider  vehicles  would  have  NOx  and 
PM  emissions  20-40  times  higher  than  current  vehicles  and  that  these  excess  emissions  would 
result  in  numerous  and  significant  adverse  health  effects  including  premature  mortality.97  EPA 
projected  the  excess  emissions  and  adverse  health  impacts  associated  with  glider  vehicles 
assuming  glider  sales  would  reach  and  then  plateau  at  10,000  units  per  year  (about  5%  of  sales  of 
Class  8  trucks98).  EPA  thus  assumed  that  if  glider  vehicles  continued  to  be  exempted  from 
pollution  standards,  sales  volumes  would  not  increase  from  current  levels. 

However,  in  the  Phase  2  Standards,  EPA  acknowledged  that  glider  vehicle  sales  could  be  greater 
than  the  10,000  unit  estimate,99  and  several  stakeholders  who  testified  at  EPA’s  December  4, 
2017  hearing  indicated  that  if  the  glider  provisions  were  repealed,  sales  would  be  much  higher.100 
In  fact,  several  tmck  dealers  and  truck  repair  facilities  testified  that  gliders  sales  could  reach  25 
to  30%  of  annual  truck  sales.101 


92  Id. 

93  Laura  Militana,  Tennessee  Tech  Center  for  Intelligent  Mobility  Announced,  Cookeville  Herald  Citizen  (Jan.  5, 
2018),  available  at  http://herald-citizen.com/stories/tennessee-tech-center-for-intefligent-mobilitv-announced.226Q5. 

94  Id. 

95  Motor  Vehicles  Manufacturers  Ass  ’n  v.  State  Farm,  463  U.S.  29,  43  (1983). 

96  HDP2  Response  to  Comments  pp.  1960-1968. 

97HDP2  Rule,  81  Fed.  Reg.  at  73,943. 

98  Statista,  U.S.  Class  8  truck  sales  fro  m2007  to  2016,  by  brand  (in  1,000s), 

https://www.statista.com/statistics/245369/class-8-truck-sales-bv-manfuacturer/ (last  visited  Jan.  5,  2018); 
FleetOwner,  Class  8  orders  continue  to  roll  (Aug.  3,  2017),  available  at  http://www.fleetowner.com/trucks/class-8- 
orders-continue-roll. 

99  HDP2  Rule,  81  Fed.  Reg.  at  73,943;  HDP2  Response  to  Comments  pg.  1960. 

100  Testimony  of  John  C.  Doub,  TMI  Truck  and  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827-4285  (Dec. 

4,  2017),  available  at  https  ://www.regulations. go  v/document?D=EPA-HQ-OAR-20 14-0827-4285  (“If  [EPA  repeals 
the  glider  provisions],  our  lost  sales  to  Glider  Kits  each  Month  could  grow  from  the  10%  it  is  today  to  what  could  be 
30+%.”). 

101  See ,  e.g..  Testimony  of  Michael  P.  McMahon,  McMahon  Truck  Centers,  Docke  t  ID  No.  EPA-HQ-OAR-2014- 
0827-4300  (Dec.  4, 2017),  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4300 
(“We  estimate  losing  approximately  25%  of  our  annual  New  Truck  retail  volume  to  Glider  Kits.”). 
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EDF  has  conducted  an  analysis  to  ascertain  the  emission  and  health  impact  of  higher  glider 
vehicles  sales  projections.  As  we  show  below,  these  deleterious  impacts  are  substantial.  NOx 
and  PM  emissions  from  glider  vehicles  could  approach  or  exceed  the  entire  NOx  and  PM 
emission  inventory  for  all  other  heavy-duty  vehicles  in  2025.  The  results  of  this  analysis  are 
summarized  below  and  presented  in  detail  in  Appendix  X. 

Consistent  with  the  testimony  presented  at  the  hearing,  we  analyzed  two  additional  sales 
scenarios,  peaking  at  30,000  and  50,000  units  per  year  respectively.  The  record  suggests  that  the 
on-road  heavy-duty  diesel  fleet  has  not  even  reached  equilibrium  with  respect  to  any  of  the  sale 
scenarios  analyzed  above  including  EPA’s — underscoring  that  glider  vehicles  could  continue  to 
increase  as  a  fraction  of  the  on-road  fleet  for  decades.  The  graph  below  shows  these  two  sales 
scenarios  compared  with  the  projection  used  by  EPA. 


Glider  Production  Projections 
Absent  EPA  Glider  Provisions 
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In  analyzing  the  impact  of  the  above  scenarios,  we  followed  EPA’s  methodology  including  the 
use  of  EPA’s  per  vehicle  emission  estimates  for  gliders  described  in  Appendix  A  to  the  Response 
to  Comments  to  the  extent  possible.102  Our  methodology  and  assumptions  are  described  in  detail 
in  Appendix  X  which  is  attached  to  our  comments.  The  table  below  presents  the  NOx  and  PM 
impacts  for  both  Scenario  1  (30,000  glider  units  produced  per  year  by  2022)  and  Scenario  2 


102  HDP2  Response  to  Comments  pp.  1960-1968. 
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(50,000  glider  units  produced  per  year  by  2023).  The  EPA  emission  impacts  for  10,000  units  is 
also  presented  for  comparison  purposes. 


d  h  b  1 

f  r  q  p  p  (  rp  ) 

EPA  Sales  Scenario 

Sales  Scenario  1 

Sales  Scenario  2 

2025 

NOx 

PM 

NOx 

PM 

NOx 

PM 

Without  Controls 

295,000 

7800 

727,723 

19,241 

1,004,698 

26,565 

With  Controls 

104,800 

2750 

131,766 

3,458 

131,766 

3,458 

Difference 

190,200 

5050 

595,957 

15,784 

872,933 

23,107 

2040 

Without  Controls 

371,100 

9960 

1,078,731 

28,952 

1,745,242 

46,841 

With  Controls 

52,600 

1410 

64,406 

1,726 

64,406 

1,726 

Difference 

318,600 

8550 

1,014,325 

27,226 

1,680,836 

45,114 

The  emission  impacts  as  estimated  by  EPA’s  modeling,  assuming  static  glider  sales,  are  already 
extremely  consequential.  The  deleterious  NOx  and  PM  impacts  associated  with  EPA’s  Proposed 
Rule  if  glider  sales  grow,  as  they  are  expected  to  do,  are  even  more  substantial.  If  sales  grow  to 
30,000  units  by  2022  (or  about  15%  of  tractor  sales),  the  NOx  impacts  from  glider  vehicles  will 
be  larger  than  the  entire  NOx  inventory  for  all  heavy-duty  vehicles  in  2025.  By  2040,  the 
impacts  will  be  more  than  double  the  entire  heavy-duty  inventory  in  2040. 103  The  NOx  increases 
from  glider  vehicles  will  offset,  in  the  2025  to  2040  timeframe,  about  a  third  of  the  total 
reductions  expected  to  occur  due  to  the  application  of  aftertreatment  to  heavy-duty  diesel 
vehicles.104 

The  PM  increase  due  to  glider  vehicles  will  represent  about  60%  and  more  than  80%  and  of  the 
entire  PM  inventory  for  all  heavy-duty  vehicles  in  2025  and  2040,  respectively.105  Similarly,  the 
expected  PM  increases  will  offset,  in  the  2025  to  2040  timeframe,  about  25%  of  the  reductions 
expected  from  EPA’s  2007/2010  aftertreatment  standards  for  heavy-duty  vehicles.106  For 
Scenario  2  (50,000  units  by  2023  or  about  25%  of  total  tractor  sales)  results  are  even  more 
damaging.  The  impacts  are  at  least  50%  larger  in  all  cases  compared  to  Scenario  1  impacts. 
Overall,  in  2025,  the  benefits  that  would  accrue  from  ensuring  glider  vehicles  achieve  modem 
pollution  standards  increase  3.1  to  4.6  times  depending  on  the  scenario  and  compared  to  EPA’s 
final  rule  benefit  estimates.  In  2040,  the  benefits  increase  3.2  to  5.3  times. 


103  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Sulfiir  Control 
Requirements,  December  2000,  EPA420-R-00-026,  pg  11-136. 

104  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5031  (Jan.  18, 2001). 

105  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Sulfur  Control 
Requirements,  December  2000,  EPA420-R-00-026,  pg  11-126. 

106  Control  of  Air  Pollution  From  New  Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway 
Diesel  Fuel  Sulfur  Control  Requirements;  Final  Rule,  66  Fed.  Reg.  5032  (Jan.  18,  2001). 
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Our  modeling  also  assessed  the  health  impacts  associated  with  these  emissions.  In  the  Phase  2 
Standards,  EPA  estimated  that  ensuring  5,000  to  10,000  2017  glider  vehicles  meet  modem 
pollution  standards  would  prevent  350-1,600  premature  mortalities  over  the  lifetime  of  the 
vehicles,  leading  to  PIVh.s-related  health  benefits  valued  at  $1.5  to  1 1.0  billion.107 

EPA’s  estimates  were  based  on  a  relationship  between  annual  emissions  from  17  distinct 
emission  sources  and  PM-related  health  impacts  (and  their  monetary  benefits).108  These 
relationships  were  developed  using  a  three-step  process,  described  as  follows  in  EPA’s  report109: 

1)  Use  source  apportionment  photochemical  modeling  to  predict  ambient  concentrations  of 
primary  PM2.5,  nitrate  and  sulfate  attributable  to  each  of  17  emission  sectors  across  the 
Continental  U.S.  (On-road  emission  sources  are  one  of  the  17  sectors  addressed  by  the 
modeling); 

2)  For  each  sector,  estimate  the  health  impacts,  and  the  economic  value  of  these  impacts, 
associated  with  the  attributable  ambient  concentrations  of  primary  PM2.5,  sulfate  and 
nitrate  PM2.5  using  the  environmental  Benefits  Mapping  and  Analysis  Program 
(BenMAP  v4.0.66); 

3)  For  each  sector,  divide  the  PM2.5-related  health  impacts  attributable  to  each  type  of 
PM2.5,  and  the  monetary  value  of  these  impacts,  by  the  level  of  associated  precursor 
emissions.  That  is,  primary  PM2.5  benefits  are  divided  by  direct  PM2.5  emissions, 
sulfate  benefits  are  divided  by  SO2  emissions,  and  nitrate  benefits  are  divided  by  NOx 
emissions. 

This  modeling  tool  was  developed  for  use  in  support  of  various  actions  being  considered  or  taken 
by  EPA.110  It  provides  mid-range  health  effects  and  benefits,  as  opposed  to  worse-case  estimates 
(e.g.,  90th  or  95th  percentile  effects).111  According  to  EPA,  this  methodology  does  not  account 
for  cancer  due  to  diesel  PM  exposure  (a  likely  human  carcinogen)  nor  does  it  account  for 
reductions  in  premature  mortality  and  other  benefits  resulting  from  exposure  to  other  criteria 
pollutants  (e.g.  ozone).112  The  unquantified  ozone  related  benefits  are  likely  significant  given  the 
large  NOx  impacts  from  glider  vehicles.113  For  a  detailed  discussion  of  the  methodology  please 
refer  to  Appendix  X  and  EPA’s  Response  to  Comments.114 

The  table  below  shows  the  results  of  applying  EPA’s  above-described  methodology  to  the 
alternative  glider  sale  scenarios  in  calendar  year  2025.  This  analysis  represents  the  impact  on 


107  HDP2  Response  to  Comments  pg.  1965. 

108  Technical  Support  Document,  “Estimating  the  Benefit  per  Ton  of  Reducing  PM2.5  Precursors  from  17  Sectors,” 
U.S.  Environmental  Protection  Agency,  Office  of  Air  and  Radiation,  Office  of  Air  Quality  Planning  and  Standards, 
Research  Triangle  Park,  NC  27711,  January  2013. 

109  Id.  At  3. 

110  HDP2  RTC  pg.  1968. 

111  Technical  Support  Document,  “Estimating  the  Benefit  per  Ton  of  Reducing  PM2.5  Precursors  from  17  Sectors,” 
U.S.  Environmental  Protection  Agency,  Office  of  Air  and  Radiation,  Office  of  Air  Quality  Planning  and  Standards, 
Research  Triangle  Park,  NC  27711,  January  2013,  pg  3. 

112  HDP2  RTC  pg.  1968. 

113  Id. 

114  HDP2  Response  to  Comments  pp.  1960-1968. 
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2025  emissions  and  their  related  health  effects  from  ensuring  that  2018  and  later  glider  vehicles 
meet  existing  pollution  standards.  We  also  performed  this  analysis  using  an  alternative, 
comparable  EPA  model  referred  to  as  COBRA.115  The  results  of  this  analysis  produced  health 
impacts  that  were  very  similar  to  EPA’s  methodology  described  above.  The  detailed  results  can 
be  found  in  Table  8  of  Appendix  X  to  these  comments. 


e  e  f  d  h  2025 

Glider  Kit  Sales  Scenario 

EPA 

Scenario  1 

Scenario  2 

Emission  Reductions  due  to  Controls:  NOx 

190,200 

596,497 

873,960 

(U.S.  tons  per  year)  PM 

5,050 

15,798 

23,134 

Monetized  NOx+PM  Benefits  ($2013 
billion) 

3.2-8.0 

10.0-24.9 

14.6-36.5 

Premature  Mortality 

396-914 

1240-2862 

1816-4162 

Morbidity 

Respiratory  emergency  room  visits 

228 

715 

1,047 

Acute  bronchitis 

630 

1,973 

2,889 

Lower  respiratory  symptoms 

8,070 

25,271 

37,015 

Upper  respiratory  symptoms 

11,700 

36,643 

53,672 

Minor  Restricted  Activity  Days 

321,892 

1,008,045 

1,476,488 

Work  loss  days 

54,134 

169,528 

248,309 

Asthma  exacerbation 

29,028 

90,906 

133,151 

Cardiovascular  hospital  admissions 

151 

471 

690 

Respiratory  hospital  admissions 

124 

388 

569 

Non-fatal  heart  attacks  (Peters) 

477 

1,493 

2,187 

Non-fatal  heart  attacks  (All  others) 

52 

162 

237 

Under  EPA’s  10,000-per-year  sales  projections,  the  health  benefits  from  the  Phase  2  glider 
provisions  are  valued  at  $3 .2-8.0  billion  in  2025.  Under  Scenario  1  and  Scenario  2,  the  PM2.5 
health  benefits  of  ensuring  glider  vehicles  achieve  modem  pollution  standards  are  even  more 
substantial,  at  least  $10  billion  to  nearly  $40  billion  per  year. 

Even  though  EPA’s  sales  projection  of  10,000  glider  vehicles  is  probably  conservative,  it  still 
shows  health  impacts  that  are  very  substantial.  If  the  Proposed  Rule  is  finalized,  evidence 
suggests  that  glider  vehicle  sales  would  likely  grow  beyond  current  levels  (10,000  units).  For 
these  higher  sales  scenarios,  our  analysis  shows  that  the  NOx  impacts  will  be  greater  than  the 
entire  NOx  inventory  for  heavy-duty  vehicles  and  excess  PM  emissions  will  be  60  to  80%  of  the 
entire  inventory  in  the  2025  to  2040  timeframe.  The  estimated  monetized  health  costs  (from 


115  COBRA  was  developed  specifically  for  use  in  local  and  state  assessments  of  energy  and  environmental 
programs.  The  steps  used  in  its  development  are  very  similar  to  those  listed  above  for  the  regulatory  impact  analysis 
tool  used  by  EPA.  One  relevant  aspect  of  COBRA  is  that  on-road  mobile  sources  are  broken  down  into  several 
categories,  including  heavy-duty  diesel  vehicles.  See  User’s  Manual  for  the  Co-Benefits  Risk  Assessment  Health 
Impacts  Screening  and  Mapping  Tool  (COBRA),  Version:  3.0,  U.S.  EPA,  September  2017. 
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PM2.5  reductions  alone)  that  would  come  from  of  ensuring  glider  vehicles  achieve  modem 
pollution  standards  ranges  from  at  least  $10  to  $40  billion  in  calendar  year  2025.  It  is  arbitrary 
and  unlawful  for  the  agency  to  be  considering  rolling  back  the  regulations  on  glider  vehicles 
without  considering  these  dramatic  public  health  implications,  as  discussed  further  in  Section 


VII. 


h.  Glider  vehicles  are  not  comparable  to  older,  higher  emitting  vehicles. 

The  Agency  solicits  comment  on  the  issue  of  whether  glider  vehicles  are  “less  polluting  than  the 
older  trucks  they  would  replace”  and  also  solicits  comment  on  whether  “a  glider  vehicle  is  ...  a 
suitable  option  for  those  small  businesses  and  independent  operators  who  cannot  afford  to 
purchase  a  new  vehicle,  but  who  wish  to  replace  an  older  vehicle  with  a  vehicle  that  is  equipped 
with  up-to-date  safety  features.”116  This  solicitation  rests  on  multiple  flawed  premises. 

First  of  all.  Section  202  requires  EPA  to  reduce  pollution  from  new  motor  vehicles,  as  discussed 
in  detail  in  Section  V  below.  The  agency  cannot  discharge  that  duty  by  simply  asserting  that  new 
vehicles  are  less  polluting  than  old  vehicles,  regardless  of  which  classes  of  vehicles  are  in  direct 
competition.  In  any  event,  the  factual  circumstances  here  make  clear  that  equating  new  glider 
vehicles  to  used,  highly  polluting  freight  trucks  is  not  an  appropriate  comparison. 

Warrantees  that  are  offered  for  glider  vehicles  are  comparable  to  those  for  other  model  year  2017 
class  8  trucks,  covering  hundreds  of  thousands  of  miles  and  several  years.117  By  comparison, 
used,  end  of  life  freight  trucks  would  not  offer  the  same  possibility  for  guaranteed  additional 
miles  of  use.  Taking  old,  ready -to-retire  trucks  off  the  road  and  replacing  them  with  glider 
vehicles  would  yield  significant  additional  mileage  of  operation  and  therefore  substantial 
additional  volumes  of  PM  and  NOx. 

Glider  vehicles  are  advertised  as  “brand  new  trucks.”118  The  website  of  one  glider  company 
states:  “The  advantages  really  stack  up  to  make  a  glider  kit  a  great  option  when  purchasing  a  new 
truck.”119  The  fully  built  trucks  listed  for  sale  on  the  same  company’s  website  are  listed  as 
“NEW.”120  A  different  glider  company’s  website  states  that  a  “Glider  Kit  comes  to  you  as  a 


n6HDP2  Rule,  82  Fed.  Reg.  53447-448. 

117  Appendix  C;  Fitzgerald  Glider  Kits,  Warranty  Options,  https://www.fitzgeraldgliderkits.com/warrantv  (last 
accessed  Jan.  3, 2018)  (offering  warranties  of  3  years/300,000  miles  or  5  years/500,000  miles  for  glider  vehicles); 
Peterbilt  Cummins,  Every  Coverage:  North  American  Truck  Coverages  For  2017  XI 5™  And  ISX12  Engines  (Jan. 
2017),  https://peterbilt.cunmiins.com/brochure-download.aspx?brochureid=1443  (indicating  a  base  warranty  of  2 
years/250,000  miles,  plus  additional  protection  plans  for  3-6  years/100,000-600,000  miles,  for  new  freight  tracks); 
see  also  Peterbilt  Cummins,  List  of  Warranties  and  Extended  Coverage,  https://peterbilt.cummins.com/warrantv 
(last  accessed  Jan.  3,  2018);  National  Track  Protection,  Warranty  Plans  -NTP  Standard  Plans, 
http ://www.ntpwarrantv .com/warrantv-plans  (last  accessed  Jan.  3, 2018)  (offering  a  3  years/300,000  miles 
independent  warranty  for  new  or  used  freight  trucks). 

1 1  s  See  Appendix  D,  E;  See  HDP2  Rule,  81  Fed.  Reg.  at  73514  (quoting  Fitzgerald  website  at  the  time  of  the 
rulemaking  in  2016). 

119  Appendix  E;  Fitzgerald  Glider  Kits,  What  is  a  Glider  Kit?,  https://www.fitzgeraldgliderkits.com/what-is-a-glider- 
kit  (last  accessed  Jan.  3,  2018). 

120  Appendix  D;  Fitzgerald  Glider  Kits,  Sales  inventory  page,  http ://tracks.fitzgeraldgliderkits .com  (last  accessed 
Jan.  3,2018). 
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brand-new,  complete  assembly.”121  Glider  vehicles  are  newly  titled  in  the  state  of  purchase,  and 
come  with  new  ID  numbers.122 

It  is  inaccurate  to  assert  that  replacing  an  older  freight  truck  with  a  glider  vehicle  would  provide 
“up-to-date  safety  features.”  Glider  vehicles  lack  the  essential  safety  features  found  in  modem 
trucks.  Because  these  engines  lack  modern  electronic  capacity,  they  lack  all  of  the  safety 
features  enabled  by  those  electronics.  These  features  include  electronic  stability  control  (to 
prevent  rollover),  collision  avoidance,  automatic  emergency  brakes,  and  excess  speed  control.123 
Moreover,  pre-2002  engines  are  exempt  from  the  requirement  to  keep  an  electronic  log  book  (e- 
log).  The  e-log  provides  real  time  monitoring  of  drivers’  hours  travelled  and  rest  time.  The  lack 
of  an  e-log  enables  vehicle  operation  for  longer  periods  than  allowed  by  safety  standards.124  For 
these  and  other  reasons,  NHTSA  articulated  concerns  about  glider  vehicle  safety.125  So  in 
addition  to  emitting  significantly  more  pollution  than  other  new  trucks,  glider  vehicles  are  also 
less  safe  to  operate. 

Glider  vehicles  are  regularly  sold  at  prices  that  are  comparable  to  new  freight  trucks  with  modem 
emission  control  equipment.  On  the  website  of  one  glider  company,  the  majority  of  fully  built 
daycab  model  year  2017  year  glider  vehicles  are  advertised  for  above  $150,000  to  as  much  as 
$369,000. 126  Online  freight  truck  listings  similarly  include  numerous  listings  for  new  glider 
vehicles  in  this  price  range.127  These  prices  are  comparable  to,  or  even  higher  than,  the  price  of  a 
2017  model  year  class  8  tractor  that  meets  modern  emission  standards.128  Meanwhile,  there  are 


121  Harrison  Truck  Centers,  Glider  Kits,  http://www.htctmcks.com/index.php/sales/harrison-tmck-centers-glider-kits 
(last  accessed  Jan.  3,  2018). 

122  81  Fed.  Reg.  73514  n.  83. 

123  See  NHTSA,  Electronic  Stability  Control  Systems  on  Heavy  Vehicles  at  III- 1  (May  2012)  (explaining  that  an 
ESC  system  “utilizes  computers  to  control  individual  wheel  brake  torque  and  assists  the  driver  in  maintaining 
control  of  the  vehicle”),  https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/136  esc  hvv  veh  pria.pdf;  Testimony  of 
Robert  Nuss,  Nuss  Tmck  &  Equipment,  Docket  ID  No.  EPA-HQ-OAR-20 14-0827-4307  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4307  (“Glider  kits  do  not  meet  the  current 
diesel  engine  emissions  standards,  nor  do  they  typically  include  the  latest  advanced  tmck  safety  enhancements, 
including  roll  stability,  adaptive  cmise  control  and  lane  departure  warnings  to  better  assure  public  safety.”) 

124  See  also  80  Fed.  Reg.  40530  (July  13,  2015). 

125  Id. 

126  Fitzgerald  Glider  Kits,  Sales  inventory  page,  tmcks.fitzgeraldgliderkits.com/  (last  accessed  January  5,  2018). 

127  Tmck  Paper,  Glider  Kit  Tmcks  for  Sale,  https://www.tmckpaper.com/listings/tmcks/for- 
salc/list/catcgory/15101/hcavy-duty-tmcks-glidcr-kit-tmcks?sortordcr=9&SCF=Falsc  (last  accessed  Jan.  3,  2018); 
see  also  https ://w ww.commercialtmcktrader.com/Glider. ..Tmcks.. ./search-results?. 

128  See  Tmck  Paper,  Peterbilt  Conventional  Tmcks  w/o  Sleeper  for  Sale, 

https://www.tmckpaper.com/listings/tmcks/for-sale/list/categorv/211/heavv-dutv-tmcks-conventional-tmcks-w-o- 

sleeper/manufacturer/peterbilt?sortorder=9&SCF=False  (last  accessed  Jan.  3,  2018);  Tmck  Paper,  Volvo 
Conventional  Tmcks  w/o  Sleeper  for  Sale,  https://www.tmckpaper.com/listings/tmcks/for- 
sale/list/category/2 1 1 /heavy-duty- trucks-conventional-trucks-w-o- 

sleeper/manufacturer/volvo?sortorder=9&SCF=False  (last  accessed  Jan.  3,  2018);  Commercial  Tmck  Trader,  New 
Standard  Cab  Class  8  Heavy  Duty  Tmcks  For  Sale,  https://www.commercialtmcktrader.com/New-Standard-Cab- 
Class-8-Heavy-Duty-Tmcks-For-Sale/search- 

results?condition-N&cabtvpe-STANDARD+CAB&make-FREIGHTLINER1231Q628JNTERNATIONAL1231161 

4TETERBILT123 1 3546/VOLVQ123 14540&type=class8  (last  accessed  Jan.  3,  2018);  Jason  Cannon,  What  does  a 
Class  8  truck  really  cost?.  Commercial  Carrier  Journal  (Jan.  25,  2016)  https://www.ccidigital.com/what-does-a- 
class-8-truck-really-costA  (discussing  the  cost  of  Model  Year  2016  class  8  freight  tmcks). 
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readily  available,  cheaper  and  safer  alternatives  for  buyers  who  cannot  afford  a  current  model 
year  vehicle.  Numerous  used  model  year  2014,  2015,  and  2016  class  8  trucks  are  advertised  in 
public  listings  with  prices  well  below  $100, 000. 129  These  model  year  2014  and  later  used  trucks 
come  with  modem  pollution  controls  and  safety  features,  so  are  at  least  90%  less  polluting  than 
glider  vehicles  and  safer  to  operate. 

Accordingly,  the  agency’s  request  for  comment  on  these  issues  is  misdirected.  The  appropriate 
comparison  of  emissions  impact  should  be  with  the  other  new  trucks,  not  to  older,  used  trucks. 
The  agency’s  Proposed  Rule  included  no  evaluation  supporting  these  assertions  in  its  Proposed 
Rule,  and  accordingly  the  agency  has  no  reasonable  basis  to  reject  factual  conclusions  reached  in 
the  Phase  2  Standards  on  the  basis  of  these  unsupported  claims.130  Were  the  agency  to  prepare 
any  such  analysis,  EPA  would  need  to  issue  a  new  proposal  to  allow  the  public  a  full  opportunity 
to  review  and  respond  to  such  material,  as  well  as  respond  to  the  public’s  input.131 

i.  Record  evidence  demonstrates  that  glider  vehicle  sales  are  at  least  1 0,000 per 
year,  if  not  higher,  with  potential  for  further  growth. 

EPA’s  2016  Final  Rule  estimated  that  glider  vehicle  annual  sales  were  approximately  10,000  per 
year.  No  record  evidence  contradicted  this  finding.  More  recently,  EPA  included  a  Nov.  15, 
2017  redacted  memo  in  the  record  on  glider  vehicle  sales  showing  that  glider  vehicles  reached  a 
peak  of  “significantly  over  10,000”  sales  in  a  year.132  At  the  Dec.  4,  2017  public  hearing  that 
EPA  held  on  the  proposed  repeal,  industry  representatives  testified  to  their  personal  experience 
with  the  growing  glider  industry  and  provided  assessments  of  glider  vehicle  market  share  in  line 
with  the  data  showing  sales  significantly  over  10,000  per  year.133  Meanwhile,  additional 
evidence  suggests  that  EPA’s  2016  estimate  of  10,000  sales  per  year  may  have  been  an 
underestimate.134  At  minimum,  EPA  has  not  provided  any  evidence  to  justify  its  assumption  that 
glider  vehicle  sales  would  stop  growing  and  flatline  at  10,000  vehicles  per  year — a  key 
assumption  employed  as  part  of  developing  the  agency’s  2016  glider  pollution  estimates. 


129httns://www .kenworthsalesco.com/class-8-trucks-for-sale/  (accessed  December  23,  2017). 

130  See  Section  VII. 

131  See  Section  VII(d). 

132  Redacted  Letter  from  Charles  Moulis  to  William  Charmley,  Nov.  15,  2017,  EPA-HQ-OAR-2014-0827-2379, 
available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2379. 

133  See,  e.g..  Testimony  of  Michael  P.  McMahon,  McMahon  Truck  Centers,  Docket  ID  No.  EPA-HQ-OAR-2014- 
0827-4300  (Dec.  4, 2017),  available  at  httPs://www.regulations.gov/document?D=EPA-HO-OAR-2014-0827-430Q 
(“We  estimate  losing  approximately  25%  of  our  annual  New  Truck  retail  volume  to  Glider  Kits.”);  Testimony  of 
Robert  Nuss,  Nuss  Truck  &  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827-4307  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HQ-OAR-20 14-0827-4307  (“The  glider  kit  market  today  is  about 
5%  of  the  new  heavy  duty  track  market.”). 

134  Adding  additional  cites/appendix.  See,  e.g.,  Fitzgerald  Glider  Kits,  What  Is  A  Glider  Kit,  available  at 
https://www.fitzgeraldgliderkits.coin/what-is-a-glider-kit  (“THE  FUTURE  OF  GLIDER  KITS:  Looking  into  the 
future,  most  manufactures  are  making  newer  model  trucks  available  as  a  Glider.  The  most  recent  offering  is  from 
Peterbilt  with  the  introduction  of  the  Peterbilt  579  as  a  Glider  Kit.  We  are  also  constantly  working  to  offer  different 
engine  platforms  in  our  Glider  Kits.  Year  after  year  Fitzgerald  Glider  Kits  as  a  company  continues  to  grow  giving 
our  customers  more  options  in  glider  kits,  better  services,  and  an  ever  growing  warranty  network  across  the  U.S .”). 
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Furthermore,  testimony  at  the  Dec.  4  public  hearing  also  indicated  that  glider  sales  may  continue 
to  expand  further  if  pollution  standards  are  rolled  back,  both  due  to  production  level  from  glider 
vehicle  manufacturers,  and  from  truck  manufacturers  who  do  not  primarily  manufacturer  glider 
vehicles,  but  will  be  compelled  to  join  the  glider  market  in  order  to  maintain  competitiveness.135 

Additional  growth  in  glider  vehicle  sales  would  undermine— on  an  even  larger  scale— the 
common  sense  pollution  reductions  gained  through  heavy-duty  standards.  Yet  EPA  did  not 
consider  the  potential  for  further,  unlimited  expansion  of  glider  vehicle  sales  in  its  proposal.  The 
potential  for  an  even  greater  magnitude  of  growth  in  gliders,  with  the  potential  for  even  more 
substantial  emission  consequences  and  greater  jeopardy  to  heavy-duty  emissions  controls, 
presents  a  severe  threat  to  public  health.  Given  the  considerable  evidence  in  the  record 
suggesting  that  such  growth  is  possible  and  in  fact  likely,  EPA’s  failure  to  consider  or  evaluate 
this  grave  possibility  is  unlawful.136 

f  fK  q  K 

In  the  agency’s  2016  Phase  2  Standards,  EPA’s  monetary  evaluation  of  the  benefits  of  closing 
the  glider  loophole,  using  PM -related  benefit-per-ton  values,  found  that  removing  all  unrestricted 
glider  vehicle  emissions  would  yield  between  $6  to  $14  billion  in  annual  benefits  (2013$). 137 
Again,  this  analysis  is  conservative  because  it  does  not  include  the  benefits  of  reducing 
carcinogenic  diesel  particulates  or  ozone  formation  attributable  to  gliders’  high  NOx  emissions. 

As  EPA  noted  in  that  rulemaking,  the  agency  has  long  since  justified  the  reasonableness  of 
pollution  control  standards  for  heavy-duty  freight  trucks.138  The  benefits  of  reducing  pollution 
from  freight  trucks  far  outweigh  the  costs,  as  indicated  by  the  value  of  the  diesel  criteria 
pollution  standards  issued  by  EPA  in  2000  and  early  2001. 139  The  2000  and  2001  heavy  duty 
diesel  criteria  pollution  rules  have  a  benefit  to  cost  ratio  of  nearly  17  to  1 — providing  over  $70.4 
billion  in  monetized  benefits,  in  addition  to  considerable  un-monetized  public  value.140  The 
agency  identified  the  tangible  impacts  of  those  benefits  as  reductions  in  premature  deaths, 
chronic  bronchitis,  hospital  and  ER  visits,  and  asthma  attacks,  among  other  benefits.141  As  EPA 
concluded  in  the  Phase  2  Standards,  the  costs  of  the  glider  provisions  have  already  been  duly 


135  See,  e.g.  Testimony  of  John  C.  Doub,  TMI  Truck  and  Equipment,  Docket  ID  No.  EPA-HQ-OAR-2014-0827- 
4285  (Dec.  4, 2017),  available  athttps://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4285  (“If 
[EPA  repeals  the  glider  provisions],  our  lost  sales  to  Glider  Kits  each  Month  could  grow  from  the  10%  it  is  today  to 
what  could  be  30+%.”) 

136  See  discussion  in  Section  VII. 

137  81  Fed.  Reg.  at  73943  (October  25,  2016). 

138  Proposed  HDP2  Rule,  80  Fed.  Reg.  40,137, 40,528-29  (July  13, 2015). 

139  EPA,  Final  Rule:  Emissions  Control,  Air  Pollution  From  2004  and  Later  Model  Year  Heavy-Duty  Highway 
Engines  and  Vehicles,  65  Fed.  Reg.  59,895  (Oct.  6,  2000);  EPA,  F  inal  Rule:  Control  of  Air  Pollution  From  New 
Motor  Vehicles:  Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel  Sulfur  Control  Requirements, 
66  Fed.  Reg.  5,001  (Jan.  18,  2001). 

140  66  Fed.  Reg.  5,001,  5,107-08  (Jan.  18,  2001);  EPA,  Regulatory  Impact  Analysis:  Heavy-Duty  Engine  and 
Vehicle  Standards  and  Highway  Diesel  Fuel  Sullur  Control  Requirements  at  xvi  (Dec.  2000). 

141  EPA,  RIA  for  Heavy-Duty  Standards  at  Ch.  VII  (D)  (Dec.  2000). 
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justified,  in  both  the  criteria  pollution  rule  and  the  Phase  1  fuel  economy  and  greenhouse  gas 
(GHG)  rule.142 


EPA  carefully  considered  impacts  to  small  businesses  including  glider  manufacturers  as  part  of 
the  Phase  2  rulemaking,  and  the  final  Phase  2  Standards  include  provisions  arising  from  these 
efforts.  See  Section  XI(b).  While  glider  vehicle  manufacturers  and  purchasers  will  incur  the  cost 
associated  with  current  model  year  engines,  as  noted  above,  these  are  the  same  costs  EPA  has 
long-since  found  reasonable  for  all  other  manufacturers  and  purchasers  of  new  heavy  duty  diesel 

143 

engines. 


fffKq  m 


K 


EPA’s  Proposed  Rule  fails  to  address  the  requirement  imposed  by  Executive  Order  12,898 144  to 
analyze  the  environmental  justice  (“EJ”)  impacts  of  its  actions.  The  proposal  concedes:  “We 
have  not  evaluated  the  impacts  on  minority,  low-income  or  indigenous  populations  that  may 
occur  as  a  result  of  the  proposed  action  to  rescind  emissions  requirements  for  heavy-duty  glider 
vehicles  and  engines.”145 

This  omission  is  deeply  concerning  as  the  proposal  will  increase  diesel  freight  truck  pollution, 
which  harms  all  communities,  but  which  is  known  to  have  disproportionately  high  and  adverse 
human  health  and  environmental  impacts  on  the  low-income  communities  of  color  that  are  often 
located  near  roadways,  ports,  and  facilities  that  bring  high  flows  of  freight  truck  traffic  through 
these  communities.146  Moreover,  the  latest  EPA  emission  testing  suggests  that  the  glider  vehicle 
PM  emissions  are  at  their  most  disproportionate  under  transient  (non-highway)  conditions — the 
likely  conditions  when  driving  through  communities.147  The  exclusion  of  the  required 
environmental  justice  analysis  is  just  one  of  a  number  of  omissions  in  this  mlemaking  process 
that  demonstrate  the  agency  is  acting  arbitrarily  without  giving  proper  consideration  to  key 
issues.  See  Section  VII. 


a.  Environmental  justice  communities  face  barriers  to  public  participation 


142  HDP2  Rule,  81  Fed.  Reg.  at  73,518;  see  also  Proposed  HDP2  Rule,  80  Fed.  Reg.  at  40,528-29. 

143  See  80  FR  405294052940528. 

144  Federal  Actions  to  Address  Environmental  Justice  in  Minority  Populations  and  Low-Income  Populations,  59  Fed. 
Reg.  7,629  (Feb.  16,  1994). 

145  82  Fed.  Reg.  53,442,  53,448. 

146  See,  e.g.,  Douglas  Houston,  Margaret  Krudysz,  and  Arthur  Winer,  Diesel  Truck  Traffic  in  Low-Income  and 
Minority  Communities  Adjacent  to  Ports,  Transportation  Research  Record:  Journal  of  the  Transportation  Research 
Board,  No.  2067,  Transportation  Research  Board  of  the  National  Academies,  Washington,  D.C.,  2008,  pp.  38^16  at 
39,  https://escholarship.org/uc/item/0pk400m7  (“Minority  and  high-poverty  neighbor-hoods  in  Southern  California 
bear  more  than  twice  the  level  of  traffic  density  as  the  rest  of  the  region,  suggesting  that  these  communities  may  be 
disproportionately  exposed  to  concentrated  near-roadway  air  pollution.  Such  exposures  often  occur  in  the  context  of 
structural  inequalities,  including  racial  segregation,  a  lack  of  economic  opportunity,  disinvestment,  and  declining 
property  values.”) 

147  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  pg.  3,  Docket  No.  EPA-HQ-OAR-20 14-0827-241 7. 
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By  omitting  any  analysis  from  the  Proposed  Rule,  not  only  is  EPA  failing  to  properly  consider 
the  adverse  consequences  of  its  action,  but  it  also  is  impeding  the  public’s  ability  to  understand 
the  impacts  of  this  proposed  rule  and  their  ability  to  provide  informed  comment  during  the 
rulemaking  process.  The  Office  of  Management  and  Budget  has  explained  that  the  purpose  of  a 
regulatory  analysis  is  “to  anticipate  and  evaluate  the  likely  consequences  of  rules”  and  that  “[a] 
good  regulatory  analysis  is  designed  to  inform  the  public  and  other  parts  of  the  Government  (as 
well  as  the  agency  conducting  the  analysis)  of  the  effects  of  alternative  actions.”148 

As  explained  in  EPA  technical  guidance,  at  minimum,  a  sufficient  environmental  justice 
assessment  from  EPA  would  ask  and  address:  (1)  “Are  there  potential  EJ  concerns  associated 
with  environmental  stressors  affected  by  the  regulatory  action  for  population  groups  of  concern 
in  the  baseline?”  (2)  “Are  there  potential  EJ  concerns  associated  with  environmental  stressors 
affected  by  the  regulatory  action  for  population  groups  of  concern  for  the  regulatory  option(s) 
under  consideration?”  and  (3)  “For  the  regulatory  option(s)  under  consideration,  are  potential  EJ 
concerns  created  or  mitigated  compared  to  the  baseline?”149  The  Proposal  Rule  concedes  that 
EPA  has  not  evaluated  this  type  of  clearly  relevant  information. 

Environmental  justice  communities  already  face  additional  barriers  to  participating  in  agency 
rulemaking  processes — such  as  facing  language  and  cultural  differences,  lacking  notice  about 
their  role  as  stakeholders  in  agency  actions,  and  lacking  technical  knowledge  and  assistance  to 
participate  effectively — that  make  agency  analysis  and  notice  of  environmental  justice  impacts 
that  much  more  critical  to  alerting  these  overburdened  communities  to  the  impacts  of  federal 
actions  on  their  health  and  environment.150  By  not  providing  this  analysis,  EPA  has  shifted  the 
burden  of  collecting  and  analyzing  this  information  onto  these  communities  and  created  an 
additional  barrier  to  their  ability  to  participate  meaningfully  in  this  process.  Communities  cannot 
provide  informed  comment  when  basic  information  about  the  impacts  of  EPA’s  actions  is 
missing.  This  omission  hampers  the  fulfillment  of  the  goals  of  the  public  comment  period  as  well 
as  attainment  of  the  environmental  justice  goal  of  meaningful  involvement  of  all  people,  which 
EPA  has  explained  means:  “People  have  an  opportunity  to  participate  in  decisions  about 
activities  that  may  affect  their  environment  and/or  health,”  “[t]he  public’s  contribution  can 
influence  the  regulatory  agency’s  decision,”  “[cjommunity  concerns  will  be  considered  in  the 
decision  making  process,”  and  “[djecision  makers  will  seek  out  and  facilitate  the  involvement  of 
those  potentially  affected.”151 

These  barriers  to  participation  are  exacerbated  by  the  limited  window  that  the  agency  has 
provided  for  public  input  on  this  proposal.  See  Section  VIII. 

b.  The  Proposal  will  disproportionately  impact  environmental  justice  communities 
and  children. 


148  OMB,  Circular  A-4  (Sept.  17, 2003). 

149  EPA,  Technical  Guidance  for  Assessing  Environmental  Justice  in  Regulatory  Actions  (2016)  at  1112, 
https://www.epa.gov/sites/production/files/2016-06/documents/eitg  5  6  16  v5.1,pdf. 

150  See,  NEJAC,  Model  Guidelines  for  Public  Participation  (2013)  at  2-4, 

https://www.epa.gov/sites/production/files/20 1 5-02/documents/recommendations-model-guide-pp-20 1 3  .pdf. 

151  EPA,  Learn  About  Environmental  Justice,  https://www.epa.gov/enviromnentaliustice/learn-about-environmental- 
iustice. 
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Significant  evidence  suggests  that  the  Proposed  Rule  raises  serious  environmental  justice 
concerns  that  demand  attention  and  mitigation.  Communities  that  are  overburdened  by  freight 
truck  traffic,  most  often  environmental  justice  communities,  are  the  communities  who  will  be 
most  impacted  by  this  rule,  which  will  worsen  freight  truck  pollution  in  their  immediate 
environments.  Low-income  communities  of  color  are  more  likely  to  be  situated  near  roadways 
and  ports  with  high  flows  of  heavy-duty  diesel  freight  truck  traffic.152 

In  the  Phase  2  Standards,  EPA  noted  that  “homes  with  a  nonwhite  householder  were  22-34 
percent  more  likely  to  be  located  within  300  feet  of  these  large  transportation  facilities  than 
homes  with  white  householders,”  “[hjomes  with  a  Hispanic  householder  were  17-33  percent 
more  likely  to  be  located  within  300  feet  of  these  large  transportation  facilities  than  homes  with 
non-Hispanic  householders,”  and  additionally  “[households  near  large  transportation  facilities 
were,  on  average,  lower  in  income  and  educational  attainment.”153 

This  proposal  also  seriously  impacts  school  children,  with  disproportionate  adverse  impacts  to 
low-income  students  and  students  of  color.  Out  of  a  total  of  about  50  million  students  attending 
K-12  school,  10  million  students  attend  school  within  200  meters  of  a  primary  or  secondary 
roadway  and  nearly  1  million  students  attend  school  within  200  meters  of  a  primary  roadway.154 
EPA  has  found  that  “minority  students  were  overrepresented  at  schools  within  200  meters  of  the 
largest  roadways,  and  that  schools  within  200  meters  of  the  largest  roadways  also  had  higher 
than  expected  numbers  of  students  eligible  for  free  or  reduced-price  lunches.”155 

EPA  concluded  in  the  Phase  2  Standards  that  “there  is  substantial  evidence  that  people  who  live 
or  attend  school  near  major  roadways  are  more  likely  to  be  of  a  minority  race,  Hispanic  ethnicity, 
and/or  low  SES  [socioeconomic  status].  The  emission  reductions  from  these  final  rules  will 
likely  result  in  widespread  air  quality  improvements,  but  the  impact  on  pollution  levels  in  close 
proximity  to  roadways  will  be  most  direct.  Thus,  these  final  rules  will  likely  help  in  mitigating 
the  disparity  in  racial,  ethnic,  and  economically  based  exposures.”156  This  language  supports  the 
notion  that  the  proposal  to  repeal  the  requirements  for  glider  vehicles  will  contribute  to  the 
disparities  that  the  Phase  2  Standards  would  have  alleviated,  if  left  intact. 

Low-income  communities  and  communities  of  color  sited  near  roadways  and  ports  are  thus 
disproportionately  exposed  to  harmful  diesel  pollutants  for  which  this  proposal  will  undo 
protections.  People  who  live,  work,  or  attend  school  near  high- traffic  roadways  are  more 


152  EPA,  Draft  Environmental  Justice  Primer  for  Ports  (20 1 6)  at  7, 

https://nepis.epa.gov/Exe/ZvPDF.cgi?Dockev=P100QYGB.pdf;  EPA,  National  Air  Toxics  Program:  The  Second 
Integrated  Urban  Air  Toxics  Report  to  Congress  (2014)  at  2-8, 2-9  (“Over  twenty  million  U.S.  homes  are  near  large 
roads,  railroads  and  airports. . . .  Populations  in  close  proximity  to  major  roads  are  higher  in  minority  and  low- 
income  composition.”) 

153  HDP2  Rule,  81  Fed.  Reg.  at  73,847. 

154  EPA,  “Schools  Near  Roads  Analysis  for  the  Tier  3  NPRM  Docket,”  Docket  ID  No.  EPA-HQ-OAR-201 1-0135- 
0488;  see  also  Alexandra  S.  Appatova  et  al..  Proximal  exposure  of  public  schools  and  students  to  major  roadways:  a 
nationwide  US  survey,  J.  Envtl.  Plan.  &  Mgmt.,  51  (5),  2008,  p.631. 

155  HDP2  Rule,  81  Fed.  Reg.  at  73,847. 

156Id. 
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susceptible  to  adverse  health  effects  than  people  who  do  not  spend  significant  amounts  of  time 
around  major  roads.157  According  to  EPA’s  Urban  Air  Toxics  Report  to  Congress, 
“concentrations  of  benzene,  aldehydes,  PM  and  many  other  compounds  are  elevated  in  ambient 
air  within  approximately  300-600  meters  (about  1,000-2,000  feet)  of  major  roadways”  due  to 
motor  vehicle  emissions.158  The  health  impacts  from  air  pollution  in  port  communities  include 
“(1)  aggravation  of  respiratory  and  cardiovascular  disease;  (2)  decreased  lung  function;  (3) 
increased  frequency  and  severity  of  respiratory  symptoms  such  as  difficulty  breathing  and 
chronic  coughing;  (4)  increased  susceptibility  to  respiratory  infections;  (5)  effects  on  the  nervous 
system,  including  the  brain,  such  as  IQ  loss  and  impacts  on  learning,  memory  and  behavior;  (6) 
cancer;  and  (7)  premature  death.”159 

Exposure  to  pollution  from  heavy-duty  vehicles  has  been  linked  by  numerous  studies  to 
respiratory  conditions160,  heart  attacks161,  cancer162,  adverse  pregnancy  and  birth  outcomes163, 
premature  mortality164,  and  reduced  cognitive  function165.  One  study  found  “significant  evidence 
of  adverse  effects  related  to  exposure  to  PM2.5  and  ozone  at  concentrations  below  current 


157  Control  of  Air  Pollution  From  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel  Standards;  Proposed 
Rule,  78  Fed.  Reg.  29,816,  29,837  (May  21,  2013). 

158  EPA,  National  Air  Toxics  Program:  The  Second  Integrated  Urban  Air  Toxics  Report  to  Congress  (2014)  at  2-8, 
2-9. 

159  EPA,  Draft  Environmental  Justice  Primer  for  Ports  (2016)  at  6, 
https://nepis.epa.gov/Exe/Zy  PDF.  cgi?Dockey=P  10QOYGB.pdf. 

160  Gauderman,  W.J.,  Vora,  H.,  McConnell,  R.,  Berhane,  K.,  Gilliland,  F.,  Thomas,  D.,  Lurmann,  F.,  Avol,  E., 
Kunzli,  N.  &  M.  Jerrett,  et  al.  (2007).  Effect  of  exposure  to  traffic  on  lung  development  from  10  to  18  years  of  age: 
a  cohort  study.  Lancet,  369,  571-577;  McConnell,  R.,  Berhane,  K.,  Yao,  L.,  Jerrett,  M.,  Lurmann,  F.,  Gilliland,  F., 
Kunzli,  N.,  Gauderman,  J.,  Avol,  E.,  Thomas,  D.,  &  Peters,  J.  (2006).  Traffic,  susceptibility,  and  childhood  asthma. 
Environmental  Health  Perspectives,  766-772;  McConnell,  R.,  Islam,  T.,  Shankardass,  K.,  Jerrett,  M.,  Lurmann,  F., 
Gilliland,  F.,  Gauderman,  J.,  Avol,  E.,  Kunzli,  N.,  Yao,  L.,  Peters,  J.  &  Berhane,  K.  (2010).  Childhood  incident 
asthma  and  traffic-related  air  pollution  at  home  and  school.  Environmental  Health  Perspectives,  118,  1021-1026. 

161  Peters,  A.,  von  Klot,  S.,  Mittleman,  M.A.,  Meisinger,  C.,  Hormann,  A.,  Kuch,  B.  &  Wichmann,  H.E.  (2013). 
Triggering  of  acute  myocardial  infarction  by  different  means  of  transportation.  European  Journal  of  Preventive 
Cardiology,  20,  750-758. 

162  Vermeulen  R,  Silverman  DT,  Garshick  E,  Vlaanderen  J,  Portengen  L,  Steenland  K.  2014.  Exposure-response 
estimates  for  diesel  engine  exhaust  and  lung  cancer  mortality  based  on  data  from  three  occupational  cohorts. 

Environ  Health  Perspect  122:172-177;  http://dx.doi.org/10.1289/  ehp.1306880;  World  Health  Organization, 
International  Agency  for  Research  on  Cancer  (IARC).  (2012).  Diesel  engine  exhaust  carcinogenic.  Retrieved  from 
https://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213_E.pdf. 

163  Wu,  J.,  Ren,  C.,  Delfino,  R.J.,  Chung,  J.,  Wilhelm,  M.  &  Ritz,  B.  (2009).  Association  between  local  traffic- 
generated  air  pollution  and  preeclampsia  and  preterm  delivery  in  the  South  Coast  air  basin  of  California. 
Environmental  Health  Perspectives,  117,  1773-1779;  Green,  R.S.,  Malig,  B.,  Windham,  G.,  Fenster,  L.,  Ostro,  B.  & 
Swan,  S.  (2009).  Residential  exposure  to  traffic  and  spontaneous  abortion.  Environmental  Health  Perspectives,  117, 

1939-1944 

164  Fann,  N.,  Fulcher,  C.M.,  &  Baker,  K.  (2013).  The  recent  and  future  health  burden  of  air  pollution  apportioned 
across  U.S.  sectors.  Environmental  Science  &  Technology,  47(8),  3580-3589;  Chambliss,  S.E.,  Silva,  R.,  West,  J.J., 
Zeinali,  M.,  &  Minjares,  R.  (2014).  Estimating  source-attributable  health  impacts  of  ambient  fine  particulate  matter 
exposure:  global  premature  mortality  from  surface  transportation  in  2005.  Environmental  Research  Letters,  9, 1-10; 
Vermeulen  R,  Silverman  DT,  Garshick  E,  Vlaanderen  J,  Portengen  L,  Steenland  K.  2014.  Exposure-response 
estimates  for  diesel  engine  exhaust  and  lung  cancer  mortality  based  on  data  from  three  occupational  cohorts. 

Environ  Health  Perspect  122:172-177;  http://dx.doi.org/10T289/  ehp.1306880. 

165  Ranft,  U.,  Schikowski,  T.,  Sugiri,  D.,  Krutmann,  J.  and  U.  Kramer.  2009.  Long-term  exposure  to  traffic-related 
particulate  matter  impairs  cognitive  function  in  the  elderly.  Environ.  Res.  109:  1004-1011. 
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national  standards,”  an  effect  “most  pronounced  among  self-identified  racial  minorities  and 
people  with  low  income.”166  The  modern  pollution  controls  that  this  proposal  repeals  make  a  real 
difference  to  health  outcomes-with  one  study  finding  that  “emissions  from  2007-  and  2010- 
compliant  HHDDE  [Heavy  Heavy-Duty  Diesel  Vehicles]  have  been  reduced  dramatically  and 
that  exhaust  from  a  2007-compliant  engine  produced  no  tumors  or  precancerous  effects  in  rats 
exposed  over  their  lifetime.”167 

Not  only  are  low-income  populations  and  populations  of  color  more  exposed  to  these  toxic  air 
pollutants,  but  these  exposures  pose  greater  health  risks  to  them  as  well.  With  regard  to 
particulate  matter,  for  example,  low-income  populations  “have  been  generally  found  to  have  a 
higher  prevalence  of  pre-existing  diseases,  limited  access  to  medical  treatment,  and  increased 
nutritional  deficiencies,  which  can  increase  their  risk  of  particle  pollution-related  effects.”168  The 
impact  of  these  cumulative  risks  must  be  taken  into  account  to  fully  appreciate  the  impact  of  this 
proposal  on  environmental  justice  communities. 

Take  for  instance,  just  two  environmental  justice  communities  that  are  burdened  by  freight  truck 
pollution,  for  which  the  Proposed  Repeal  would  have  significant  adverse  health  impacts: 

South  Bronx,  New  York 

The  South  Bronx  experiences  significant  amounts  of  freight  truck  traffic  from  multiple 
expressways  cutting  through  the  area,  more  than  a  dozen  waste  transfer  stations,  a  sewage- 
treatment  plant,  and  as  the  site  of  the  Hunts  Point  Food  Market,  which  supplies  60%  of  New 
York  City’s  food.  According  to  a  study  conducted  by  the  City  of  New  York,  the  South  Bronx 
neighborhood  of  Hunts  Point  has  15,000  freight  trucks  entering  and  exiting  the  peninsula  on  a 
daily  basis.169  These  freight  trucks  often  utilize  routes  going  through  residential  areas  of  the 
community  to  connect  from  the  Food  Market  to  the  highway.170  A  study  by  New  York 
University  researchers  found  that  children  in  the  South  Bronx  were  twice  as  likely  to  attend 
school  near  a  major  highway  as  children  in  other  parts  of  the  city.171  This  community  comprises 
an  environmental  justice  community — 43%  of  Hunts  Point  and  Longwood  residents  live  below 
the  Federal  Poverty  Line,  and  76%  of  residents  are  Hispanic.172  This  community  also  suffers 
significant  health  disparities  as  a  result  of  the  environmental  burdens  including  freight  truck 


166  Di  et  al.,  2017,  Air  Pollution  and  Mortality  in  the  Medicare  Population . 

167  Constantini  et  al.  (ACES),  2016,  The  Advanced  Collaborative  Emissions  Study  (ACES)  of 2007-  and  2010- 
Emissions  Compliant  Heavy-Duty  Diesel  Engines:  Characterization  of  Emissions  and  Health  Effects . 

168  EPA,  EJ  2020  Action  Agenda  (2016)  at  5 1 ,  https://www.epa.gov/sites/production/files/2016- 
05/documents/052216  ei  2020  strategic  plan  final  O.pdf;  see  also  HDP2  Rule,  81  Fed.  Reg.  at  73,846  (“several 
studies  find  stronger  associations  between  air  pollution  and  health  in  locations  with  . . .  chronic  neighborhood  stress, 
suggesting  that  [low  socioeconomic]  populations  in  these  areas  may  be  more  susceptible  to  the  effects  of  air 
pollution”). 

169  City  of  New  York  Hunts  Point  Task  Force,  Hunts  Point  Vision  Plan  at  20, 

https://www.nycedc.com/sites/default/files/filemanager/Proiects/Hunts  Point  Vision  Plan/HP VisionPlan  Improve 

mentTraffic.PDF. 

170  Id. 

171  Manny  Fernandez,  A  Study  Links  Trucks  ’  Exhaust  to  Bronx  Schoolchildren  ’s  Asthma ,  N.  Y.  Times  (Oct.  29, 
2006),  http  ://w  ww  .nytime  s  .com/2006/ 1 0/29/nyregion/29asthma.html. 

172  NYC  Health,  Bronx  Community  District  2:  Hunts  Point  and  Longwood  (2015), 
https  ://www  1 ,11  yc .  go  v/assets/doh/do  wn  1  oads/pdf/data/20 1 5chp-bx2  .pdf. 
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pollution — the  rate  of  hospitalization  for  asthma  for  adults  and  children  in  this  area  is  more  than 
twice  the  New  York  City-wide  rate.173 

West  Oakland,  California 

The  Port  of  Oakland  on  the  San  Francisco  Bay  serves  as  a  major  container  ship  facility,  and 
brings  in  heavy  amounts  of  freight  truck  traffic  to  the  surrounding  communities.  A  study  of 
West  Oakland,  which  lies  adjacent  to  the  Port  of  Oakland,  found  that  7,200  freight  trucks  travel 
down  West  Oakland  streets  daily  from  7:00am  to  6:00pm.174  A  study  of  air  quality  in  the  area 
found  that  the  West  Oakland  community  experiences  rates  of  diesel  PM  ambient  concentrations 
three  times  those  of  the  Bay  Area  generally.  175  According  to  U.S.  Census  data  for  the  zip  code 
comprising  West  Oakland,  73%  of  residents  are  of  color176  and  30%  of  residents  live  below  the 
Federal  Poverty  Line.177 

fs  Kq  mo  I 

k  n  p 

EPA  asserts  that  the  proposal,  if  finalized,  will  “not  affect  the  level  of  public  health  and 
environmental  protection  already  being  provided”  by  other  Clean  Air  Act  mechanisms,  including 
National  Ambient  Air  Quality  Standards  (NAAQSs),  or  local  and  state  air  quality  programs.178 
This  argument  is  not  supported  by  any  reasoning  or  analysis  in  the  record,  and  is  clearly 
incorrect. 

The  Clean  Air  Act  lays  out  a  carefully  structured  mechanism  for  addressing  harmful  air 
pollution.  EPA  has  a  duty  to  address  harmful  emissions  from  heavy  duty  freight  trucks. 
Meanwhile,  state  officials  are  responsible  for  ensuring  achievement  of  the  NAAQS  air  quality 
standards. 

EPA’s  proposed  action  is  antithetical  to  the  goals  of  attaining  and  maintaining  the  national 
ambient  air  quality  standards  because  it  would  allow  unlimited,  uncontrolled  numbers  of  heavy 
duty  vehicles  emitting  NOx  and  PM  at  rates  as  much  as  40  to  450  times  higher  than  modem 
engines.  In  the  2016  phase  2  rule  for  heavy-duty  vehicles,  EPA  analyzed  the  effects  of  closing 
the  gliders  loophole  and  estimated  that  these  provisions  are  associated  with  annual  reductions  of 
6,800  tons  of  PM  and  415,000  tons  of  NOx.179  New  analysis  of  the  pollution  impacts  from  glider 


173  Id.  at  12. 

174  Bay  Area  Air  Quality  Management  District,  West  Oakland  Truck  Survey  (2009)  at  ES-2, 
http://www.baaamd.gov/Amedia/files/planning-and-research/care-program/final-west-oakland-truck-survev-report- 

dec-2009.pdf. 

115  Id.  at  2. 

176  U.S.  Census  Bureau,  Selected  Social  Characteristics  in  the  United  States,  2012-2016  American  Community 
Survey  5-Year  Estimates  data  for  ZCTA5  94607. 

177  U.S.  Census  Bureau,  Selected  Economic  Characteristics,  2012-2016  American  Community  Survey  5-Year 
Estimates  data  for  ZCTA5  94607. 

178  82  Fed.  Reg.  at  53,448. 

179  HDP2  Response  to  Comments  at  1880. 
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vehicles,180  as  well  as  indications  that  glider  sales  may  be  even  higher  than  EPA  assumed,181 
indicate  that  these  enormous  quantities  may  be  significant  underestimates. 

These  additional  emissions  will  upset  states’  ability  to  meet  and  maintain  NAAQS  compliance 
and  jeopardize  healthy  air  quality.  As  various  States  and  Air  Quality  Districts  stated  at  the  public 
hearing,  States  factored  in  the  reduction  of  glider  vehicle  emissions  into  their  NOx  and  PM 
budgets;  the  Proposed  Rule,  if  enacted,  would  harm  efforts  to  attain  or  maintain  the  ozone  and 
PM  NAAQS.182  For  example,  one  California  official  testified  that  if  gliders  were  to  make  up 
only  7%  of  California’s  trucking  fleet,  meeting  the  State’s  SIP  obligation’s  would  be 
“impossible.”183  Another  organization  estimated  that,  by  2040,  “excess  NOx  emissions  from 
[gliders]  .  .  .  could  rival  the  entire  2018  NOx  budget  for  fossil  fuel  power  plants  in  22  states 
covered  by  the  Cross-State  Air  Pollution  Rule  Update.”184 


Table  XX  provides  a  comparison  between  the  emissions  reduced  by  the  Phase  2  glider  provisions 
and  EPA’s  Tier  3  motor  vehicles  emissions  standards,  as  well  as  an  approximation  of  the  cost  of 
compliance  per  ton  to  reduce  NOx  emissions  from  glider  vehicles  with  the  cost  per  ton  to  reduce 
these  emissions  under  EPA’s  Tier  3  standards. 
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180  See  Section  I. 

181  See  Section  L  i. 

182  Testimony  of  Miles  Keogh  on  behalf  of  the  National  Association  of  Clean  Air  Agencies,  Docket  ID  No.  EPA- 
HQ-OAR-20 14-0827-4293  (Dec.  4,  2017)  available  at 

http://www.4cleanair.org/sites/default/files/Documents/NACAA  Testimony-EPA  Gliders  NPRM-Q10417.pdf;  see 

also  Testimony  of  Paul  Farrell  on  behalf  of  Connecticut  Department  of  Environmental  Protection,  Docket  ID  No. 
EPA-HQ-OAR-20 14-0827-4287  (Dec.  4,  2017)  (“allowing  this  repeal  will  frustrate  Connecticut's  ability  to  meet 
federal  air  quality  standards”)  available  at  http s : // w w w . re g til alions . go  v/doc iimeni? D=EP  A- H  Q-0  A  R- 2014-0827- 
4287:  and  Testimony  of  Wayne  Nastri  on  behalf  of  the  South  Coast  Air  Quality  Management  District,  Docket  ID 
No.  EPA-HQ-OAR-20 14-0827-4305  (Dec.  4, 2017),  available  at  https ://www. re gulations .go v/documenf ?D=EP A- 
HQ-OAR-2Q14-Q827-43Q5  (“repealing  the  Phase  2  rule  for  gliders  will  significantly  hamper  our  ability  to  clean  up 
the  air  and  attain  national  ambient  air  quality  standards”). 

183  Testimony  of  Steve  Cliff  on  behalf  of  the  California  Air  Resources  Board,  Docket  ID  No.  EPA-HQ-OAR-20 14- 
0827-4282  (Dec.  4,  2017)  available  at  https://ww2.arb. ca.gov/testimony-opposing-epas-proposed-repeal- emission- 
requirements-  glider- vehicle  s-glider-engines-and. 

184  Testimony  of  Matt  Solomon  on  behalf  of  the  Northeast  States  for  Coordinated  Air  Use  Management,  Docket  ID 
No.  EPA-HQ-OAR-20 14-0827-43 19  (Dec.  4,  2017)  available  at  http ://www. nescaum.org/items-of-interest. 
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1  EPA  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty 
Engines  and  Vehicles  -  Phase  2  Response  to  Comments  for  Joint  Rulemaking,  Aug  2016, 
Appendix  A,  p.  1962 

2  Long-term  discounted  lifetime  cost  effectiveness  per  ton  for  Heavy-HDV  engine  control 
technology  for  MY2007+.  See  66  Fed.  Reg.  5102  January  18,  2001  Table  V.E-1  and  EPA  RIA: 
Heavy-Duty  Engine  and  Vehicle  Standards  and  Highway  Diesel  Fuel  Sulfur  Control 
Requirements,  December  2000,  p.  VI- 17. 

3  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  EPA-420-R- 14-005,  March  2014,  p.  ES-7 

4  EPA  Control  of  Air  Pollution  from  Motor  Vehicles:  Tier  3  Motor  Vehicle  Emission  and  Fuel 
Standards  Final  Rule  RIA,  March  2014,  p.  8-4 


The  agency’s  suggestion  that  the  proposal  will  not  jeopardize  children’s  health  because  the 
NAAQS  still  apply,185  fails  to  consider  that  unrestricted  glider  vehicle  emissions  will  seriously 
undermine  the  ability  of  States  to  attain  and  maintain  the  NAAQS;  moreover,  EPA  has  no  basis 
for  such  a  conclusion  because  it  not  analyzed  or  evaluated  this  impact.  It  also  fails  to  reflect  that 
there  are  no  NAAQS  for  the  toxic  air  pollutants  that  comprise  diesel  exhaust,  or  for  diesel 
exhaust  itself — and  thus  the  NAAQS  are  inherently  incapable  of  protecting  against  the  full  slate 
of  health  risks  posed  by  diesel  emissions.186 

In  any  case,  Title  2  stands  as  evidence  that  Congress  did  not  regard  the  NAAQS  as  an  excuse  not 
to  curb  dangerous  vehicular  emissions,  but  saw  control  of  motor  vehicle  pollution  as  a  critical 
element  of  an  overall  program  to  address  harmful  air  pollution.187 

State  air  quality  officials  will  face  additional  pollution  from  EPA’s  Proposed  Rule  that  will  make 
it  more  challenging  for  states  to  meet  health-based  ozone  and  PM  standards,  and  more  costly. 
EPA  has  failed  to  consider  many  important  issues  associated  with  NAAQS  compliance,  much 
less  address  them  in  a  meaningful  way,  rendering  the  proposal  both  substantively  and 
procedurally  unlawful.188 


185  Proposed  Rule,  82  Fed.  Reg.  at  53,448. 

186  See  supra  Section  III. 

187  See,  e.g. ,  S.  Rep.  No.  192  at  3  (“The  committee  believes  that  this  legislation  is  essential  if  we  are  to  successfully 
combat  the  air  pollution  problems  present  at  this  time  and  those  which  inevitably  occur  unless  early  corrective  action 
is  taken.  Automotive  exhausts  are  not  the  only  source  of  air  pollution,  but  they  are  a  major  problem  and  they  are 
increasing  rapidly.”). 

188  See  Sections  V  and  VII. 
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s  K  bm  i  o  d  s  K 

EPA’s  proposal  rests  entirely  on  the  deeply  mistaken  legal  argument  that  glider  vehicles  are  not 
“new  motor  vehicles”  under  the  Act,  and  that  therefore  EPA  lacks  authority  to  address  their 
disproportionate,  enormous  levels  of  air  pollution  emissions.  In  fact,  EPA  has  clear  independent 
legal  authority  to  regulate  glider  vehicles,  both  under  section  202(a)(1)  of  the  CAA,  which  tasks 
EPA  with  setting  emission  standards  for  new  motor  vehicles,  and  under  section  202(a)(3)(D)  of 
the  Act,  which  authorizes  EPA  to  regulate  rebuilt  heavy-duty  engines.  EPA  relied  on  both  of 
these  authorities  in  promulgating  the  glider  vehicle  provisions  of  the  Phase  2  Standards.  In 
proposing  to  repeal  the  glider  vehicle  provisions,  EPA  has  put  forth  an  untenable  interpretation 
of  its  authority  under  section  202(a)(1)  and  has  wholly  failed  to  address  its  authorities  under 
section  202(a)(3)(D).  The  Proposed  Rule’s  assessment  of  its  statutory  authorities  abandons 
reasoned  statutory  construction  and  ignores  the  health-protective  purpose  of  the  CAA. 

a.  EPA  Clearly  Has  Authority  to  Regulate  Glider  Vehicles  as  New  Motor  Vehicles. 

The  Proposed  Rule,  despite  obviously  significant  public  health  and  environmental  impacts,  is 
grounded  not  on  an  analysis  of  glider  vehicle  emissions,  but  instead  is  based  solely  on  a  new 
legal  interpretation  of  the  statute  concluding  that  glider  vehicles  are  not  “new  motor  vehicles”  for 
purposes  of  Section  202(a)(1)  of  the  CAA  and  that  therefore  EPA  is  without  authority  to  control 
pollutant  emissions  from  the  vehicles  or  their  engines.  The  argument  to  reinterpret  the  Act  to  say 
that  glider  vehicles  are  not  new  motor  vehicles  is  devoid  of  legal  merit.  The  interpretation  is  at 
odds  with  the  clear  statutory  language;  it  is  based  on  a  palpable  end-mn  around  the  standard 
tenets  of  statutory  construction;  it  is  impermissibly  and  diametrically  at  odds  with  statutory  goals 
and  purposes;  and  it  leads  to  adverse  and  absurd  results. 

K  Glider  Vehicles  are  “New  Motor  Vehicles”  under  the  Unambiguous  Terms 
of  the  Statute 

The  only  reasonable  interpretation  of  Section  202(a)(1)  of  the  CAA  is  that  glider  vehicles  are 
“new”  motor  vehicles.  EPA  therefore  unquestionably  has  both  the  authority  and  the 
responsibility  to  regulate  them.  Section  202(a)(1)  mandates  that  EPA: 

by  regulation  prescribe  (and  from  time  to  time  revise)  in  aceor  dance  with  the 
provisions  of  this  section,  standards  applicable  to  the  emission  of  any  air  pollutant 
from  any  class  or  classes  of  new  motor  vehicles  or  new  motor  ve  hide  engines, 
which  in  his  judgment  cause,  or  contribute  to,  air  pollution  wh  ich  may  reasonably 
be  anticipated  to  endanger  public  health  or  welfare.189 

Section  216(3)  of  the  Act  defines  “new  motor  vehicle”  as  “a  motor  vehicle  the  equitable  or  legal 
title  to  which  has  never  been  transferred  to  an  ultimate  purchaser.”190  A  glider  vehicle  clearly 
meets  this  definition,  as  EPA  concluded  in  the  Phase  2  Standards:  it  is  a  motor  vehicle;  the 
purchaser  takes  initial  title;  glider  vehicles  are  explicitly  advertised  as  “brand  new”  trucks, 


18942U.S.C.  §  7521. (a)(1). 
190  42  U.S.C.  §  7550.(3). 


41 


EPA-1 9-01 26-A-002655 


ED  001620  00003080-00041 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


together  with  complementary  features  like  warranties.191  In  the  Proposed  Rule,  the  agency  offers 
no  substantiation  to  rebut  any  of  the  agency’s  prior  factual  findings  and  accordingly  fails  to 
justify  its  new  interpretation.192 

Section  216(3)  also  defines  “new  motor  vehicle  engine”  as  “an  engine  in  a  new  motor  vehicle 
a  motor  vehicle  engine  the  equitable  or  legal  title  to  which  has  never  been  transferred  to  the 
ultimate  purchaser.”193  The  definition  is  clear  that  a  new  motor  vehicle  may  include  a  used 
engine.194  Section  216(3)  also  makes  clear  that  the  definitions  of  “new  motor  vehicle”  and  “new 
motor  vehicle  engine”  cover  all  imported  vehicles  and  engines  without  distinguishing  between 
new  and  used  vehicles,  and  accordingly  clearly  includes  used  vehicles.  On  its  face  the  definition 
of  new  motor  vehicle  is  consequently  not  limited  to  vehicles  that  have  only  new  components  and 
no  used  components. 

This  straightforward  application  of  the  definitions  of  new  motor  vehicle  and  new  motor  vehicle 
engine  to  glider  vehicles  and  glider  vehicle  engines  is  the  only  correct  interpretation.  Nothing  in 
Section  216(3)’s  criterion  regarding  passage  of  title  to  the  ultimate  consumer  makes  any 
reference  to  whether  the  components  of  the  vehicle  are  new  or  used.  The  criterion  is  simply 
passage  of  title,  with  no  other  limitation  on  the  history  of  the  components  prior  to  passage  of 
title.  Where  no  ultimate  consumer  has  ever  had  title  to  the  vehicle — as  is  the  case  for  glider 
vehicles — the  vehicle  is  a  “new  motor  vehicle”  under  the  clear  terms  of  the  Clean  Air  Act.  In  its 
Proposed  Rule,  EPA  itself  admits  that  the  plain  language  of  the  statute  supports  regulation  of 
gliders  as  new  vehicles.195 

This  interpretation  accords  with  commercial  reality.  Glider  vehicles  are  marketed  as  “brand  new 
trucks.”  Comparable  warranties  and  prices  are  offered  for  glider  vehicles.  They  are  titled  as  new 
vehicles,  and  come  with  new  vehicle  ID  numbers.  They  are  advertised  under  the  name  of  the  kit 
builder  —  and  so  bear  the  new  truck  name.  See  section  1(h)  above. 

Moreover,  this  interpretation  of  section  202(a)(l)’s  application  to  glider  vehicles  clearly 
promotes  the  purposes  of  the  Clean  Air  Act  and  its  Title  2  provisions.  The  Clean  Air  Act’s 
purpose  is  the  “reduction  or  elimination”  of  pollutants  at  the  source.196  Under  Title  2,  Congress 
authorized  EPA  to  establish  a  national  motor  vehicle  control  program  to  protect  the  public  from 
the  serious  and  widespread  problems  of  motor  vehicle  air  pollution.  Congress  recognized  motor 
vehicles  as  major  contributors  to  the  Nation’s  air  pollution  problems,197  and  provided  broad, 
flexible,  and  comprehensive  authorities  to  EPA  to  develop  a  national  program  to  address  air 


191  HDP2  Rule,  81  Fed.  Reg.  at  73,514  and  n.83;  see  also  Section  1(h). 

192  Cf.  FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  515  (2009)  (When  an  agency’s  “new  policy  rests  upon 
factual  findings  that  contradict  those  which  underlay  its  prior  policy,”  the  agency  must  “provide  a  more  detailed 
justification  than  what  would  suffice  for  a  new  policy  created  on  a  blank  slate.”). 

193  42  U.S.C.  §  7550(3)  (emphasis  added). 

194  EPA’s  current  arguments  to  the  contrary,  articulated  in  the  2017  Proposed  Rule,  are  without  merit  as  discussed 
below  in  Section  V.b. 

195  82  Fed.  Reg.  at  53,445  (“Focusing  solely  on  . . .  the  statutory  definition  ...  a  glider  vehicle  would  appear  to 
quality  as  ‘new.’”). 

196  42  U.S.C.  §  7401(a)(3). 

197  42  U.S.C.  §  7401(a)(2). 
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pollution  from  vehicles.  Section  202(a)(1)  mandates  that  the  EPA  Administrator  “shall” 
promulgate  standards  applicable  to  the  emission  of  “any  air  pollutant”  from  new  motor  vehicles 
and  engines,  which  “cause,  or  contribute  to ”  air  pollution  which  “ may  reasonably  be  anticipated 
to  endanger  public  health  or  welfare.”198  The  text  of  the  definition  of  new  motor  vehicle  reflects 
the  broad  scope  of  vehicles  subject  to  EPA  standard  setting,  and  the  standard  setting  provisions 
of  section  202  reflect  the  flexibility  provided  to  EPA  to  develop  appropriate  solutions  to  this 
diverse  and  multi-faceted  source  of  air  pollution.  EPA’s  2016  Phase  2  Standards  recognizes  the 
very  serious  air  pollution  problem  specifically  attributable  to  glider  vehicles  and  applies  the 
definition  of  new  motor  vehicle  in  direct  accord  with  the  text  of  the  definition,  mandating  EPA  to 
address  this  dangerous  pollution  source.  In  contrast,  the  Proposed  Rule  fails  to  acknowledge  or 
consider  the  purposes  of  the  Clean  Air  Act,  or  to  discuss  how  the  Proposed  Rule  would  further 
those  purposes. 

In  the  2016  Phase  2  Standards,  EPA  properly  interpreted  the  statutory  language  to  mean  exactly 
what  it  says,  finding  that  glider  vehicles  are  new  motor  vehicles  subject  to  standards  under 
section  202(a)(1)  of  the  Act.199  The  statutory  interpretation  contained  in  the  Phase  2  Standards 
reflects  the  only  reasonable  interpretation,  and  is  consistent  with  Congress’  clear  intention  and 
furthers  the  purposes  of  the  Act.  Therefore,  EPA  has  a  duty  to  establish  pollution  control  limits 
for  glider  vehicles  under  section  202(a)(1)  of  the  Act. 

b.  The  Proposed  Rule’s  new  interpretation  of  section  202(a)(1)  is  unreasonable 
and  impermissible. 

Even  if  the  statutory  text  did  not  completely  resolve  the  issue,  EPA’s  proposed  interpretation  is 
unreasonable  and  impermissible.  The  interpretation  flies  in  the  face  of  clear  statutory  text, 
structure,  and  purpose;  attempts  to  manufacture  ambiguity  where  there  is  none;  and  is  unlawful. 

EPA’s  new  interpretation  of  the  statutory  text — that  glider  kits  do  not  qualify  as  “new  motor 
vehicles” —  is  fundamentally  at  odds  with  the  clear  text  of  pertinent  provisions  and  with  the 
purpose  of  the  statute  as  well  as  the  Clean  Air  Act’s  purposes  and  structure.  While  disregarding 
the  statute’s  purpose  and  structure,  EPA  relies  on  unfounded  and  illogical  statutory  interpretation 
arguments,  attempting  to  justify  the  Proposed  Rule  with  two  theories:  (1)  Congress,  in  defining 
“new  motor  vehicle”  for  purposes  of  Title  2  did  not  have  “a  specific  intent  to  include  within  the 
statutory  definition  such  a  thing  as  a  glider  vehicle”;200  and  (2)  in  adopting  a  definition  of  “new 
motor  vehicle”  for  purposes  of  the  Clean  Air  Act,  Congress  drew  on  the  approach  it  had  taken 
with  the  Automobile  Information  Disclosure  Act  of  1958  (“AIDA”),  suggesting  Congress 
intended,  for  purposes  of  Title  2,  that  “new  motor  vehicle”  would  mean  only  a  “showroom  new” 


198  42  U.S.C.  §  7521(a)(1);  see  also  Coal,  for  Responsible  Regulation,  Inc.  v.  Envtl.  Prot.  Agency,  684  F.3d  102,  126 
(D.C.  Cir.  2012)  (“If  EPA  makes  a  finding  of  endangerment,  the  Clean  Air  Act  requires  the  [ajgency  to  regulate 
emissions  of  the  deleterious  pollutant  from  new  motor  vehicles.”  (quoting  Mass.  v.  Envtl.  Prot.  Agency,  549  U.S. 
497,  533  (2007)). 

199  See,  e.g..  Council  for  Urological  Interests  v.  Burwell,  790  F.3d  212, 219  (D.C.  Cir.  2015)  (2015)  (“We  begin,  as 
always,  with  the  plain  language  of  the  statute  in  question.”);  NRDC  v.  Browner,  57  F.3d  1 121122, 1 127  (D.C.  Cir. 
1995)  (“Where  the  terms  of  a  statute  are  unambiguous,  further  judicial  inquiry  into  the  intent  of  the  drafters  is 
generally  unnecessary.”). 

200  Proposed  Rule,  82  Fed.  Reg.  at  53,445. 
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vehicle.201  These  notions  are  unsubstantiated  and  fail  to  rationalize  EPA’s  interpretation  of 
Section  202(a)(1)  to  exclude  glider  vehicles. 

K  EPA’s  new  interpretation  is  at  odds  with  the  statutory  definition  of  “new 
motor  vehicle” 

The  Proposed  Rule  concludes  that  the  phrase  “new  motor  vehicle”  as  applied  under  section 
202(a)(1)  does  not  include  glider  vehicles  because  it  contains  an  engine  and  power  train  that  are 
previously  owned,  and  that  a  glider  engine  is  not  a  “new  motor  vehicle  engine”  because  it  is 
installed  in  a  glider  kit  to  form  the  glider  vehicle,  which  is  not  a  “new  motor  vehicle.”202  But  this 
interpretation  is  not  reasonable.  This  logic  merely  reiterates  the  agency’s  a  priori  belief  that  a 
glider  vehicle  cannot  be  new,  and  suffers  from  the  very  circular  thinking  it  accuses  the  prior 
administration  of  adopting  in  promulgating  the  Phase  2  Standards’  glider  provisions. 

The  definition  of  “new  motor  vehicle  engine”  is  clear  under  the  terms  of  Section  216(3):  a  new 
motor  vehicle  engine  can  be  an  engine  whose  title  has  already  been  transferred  to  the  ultimate 
purchaser.203  The  proposal  indeed  concedes  this  very  point  —  as  it  must — affirming  that  “[pjrior 
to  the  time  a  completed  glider  vehicle  is  sold,  it  can  be  said  that  the  vehicle’s  ‘equitable  or  legal 
title’  has  yet  to  be  ‘transferred  to  an  ultimate  purchaser.’”204 

The  agency  nonetheless  asserts  that  since  a  glider  vehicle  cannot  be  a  “new  motor  vehicle”,  a 
used  engine  installed  in  it  cannot  make  a  used  engine  a  new  one,  dismissing  the  contrary  position 
as  “circular  thinking”.205 

EPA’s  position  is  unreasonable  for  the  additional  reason  that,  if  the  Proposed  Rule’s 
interpretation  that  a  vehicle  with  a  previously  used  engine  cannot  be  a  new  motor  vehicle  were 
correct,  it  would  render  part  of  the  statutory  definition  of  “new  motor  vehicle  engine” 
superfluous — contrary  to  canons  of  statutory  construction.206  The  Proposed  Rule’s  interpretation 
is  premised  in  part  on  the  claim  that  a  vehicle  with  a  previously  used  engine  cannot  be  a  new 
motor  vehicle.207  The  statute  defines  a  “new  motor  vehicle  engine”  as  “an  engine  in  a  new  motor 
vehicle  or  a  motor  vehicle  engine  the  equitable  or  legal  title  to  which  has  never  been  transferred 
to  the  ultimate  purchaser.”208  But  EPA  proposes  to  interpret  the  statute  to  mean  that  a  vehicle 
with  a  used  engine  cannot  be  a  “new  motor  vehicle.”  If  that  were  so,  then  the  first  prong  in  the 


201  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

202  Id. 

203  See  42  U.S.C.  §  7550(3)  and  HDP2  Rule,  81  Fed.  Reg.  at  73,514,  73,518. 

204  Proposed  Rule,  82  Fed.  Reg.  at  53,444. 

205  Mat  53,446. 

206  See,  e.g.,  TRW  Inc.  v.  Andrews,  534  U.S.  19,  31  (2001)  (refusing  to  adopt  interpretation  of  a  statute  that 
would  render  some  statutory  text  “insignificant,  if  not  wholly  superfluous”);”  (quotation  marks  omitted));  see  also 
Board  of  Trustees  of  Leland  Stanford  Junior  Univ.  v.  Roche  Molecular  Systems ,  Inc.,  563  U.S.  776,  787  (2011); 
Duncan  v.  Walker,  533  U.S.  167,  174  (2001);  Bailey  v.  United  States,  516  U.S.  137, 146  (1995)  (“We  assume  that 
Congress  used  two  terms  because  it  intended  each  term  to  have  a  particular,  nonsuperfluous  meaning.”). 

207  See  82  Fed.  Reg.  at  53,446  (“Based  on  that  structure  and  history,  it  seems  likely  that  Congress  understood  a  ‘new 
motor  vehicle,’  as  defined  in  CAA  §  216(3),  to  be  a  vehicle  comprised  entirely  of  new  parts  and  certainly  not  a 
vehicle  with  a  used  engine.”). 

208  42  U.S.C.  §  7550(3). 
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disjunctive  definition  of  “new  motor  vehicle  engine”  would  be  superfluous.  If  every  “new  motor 
vehicle”  must  have  a  “never-titled-new”  engine,  then  every  engine  qualifying  as  new  under  the 
first  prong  of  section  216(3)  would  likewise  qualify  as  new  under  the  second  prong,  rendering 
the  first  prong  superfluous.  This  reading  is  unreasonable  and  impermissible.  The  phrase  “an 
engine  in  a  new  motor  vehicle,”  and  its  juxtaposition  with  the  phrase,  “equitable  and  legal  title 
[to  engine]  has  not  passed,”  make  clear  that  Congress  understood  some  new  motor  vehicles  that 
would  have  engines  that  would  not  independently  meet  the  “equitable  or  legal  title  never  passed” 
definition.  And  these  textual  features  indicate  that  EPA  now  badly  misunderstands  the  statute 
when  it  proposes  to  describe  a  “never-titled-new  engine”  as  a  sine  qua  non  of  a  new  motor 
vehicle. 

To  dismiss  the  first  prong  of  the  definition  of  new  motor  vehicle  engine,  “an  engine  in  a  new 
motor  vehicle,”  EPA  relies,  ipse  dixit,  on  its  own  assertion  that  glider  vehicles  are  not  new.209  In 
other  words,  EPA  has  decided  that  a  glider  vehicle  engine  cannot  be  a  “new  motor  vehicle 
engine”  because  it  is  not  in  a  new  motor  vehicle,  and  that  the  motor  vehicle  it  is  in  is  not  a  new 
motor  vehicle  only  because  the  motor  vehicle  has  a  used  engine  in  it.  It  is  the  proposal’s  analysis 
which  is  circular. 


KEPA’s  Proposed  New  Interpretation  is  Impermissibly  at  Odds  with  the 
Statutory  Purpose  and  Structure 


This  proposal  not  only  fails  to  take  into  consideration  the  statutory  text  and  commercial  reality,  it 
also  fails  to  reflect  -  and  severely  undermines  -  Congress’s  core  purpose  in  Clean  Air  Act 
Section  202  to  reduce  emissions  of  air  pollution  that  endanger  public  health  and  welfare.210 
First,  EPA’s  construction  exempts  extremely  high-emitting  vehicles  whose  emissions  would 
seriously  harm  public  health.  See  Section  1 .  Second,  by  providing  a  competitive  advantage  for 
high-emitting  vehicles,  EPA’s  construction  would  seriously  undermine  the  efficacy  of  pollution 
standards  for  other  new  freight  trucks.  See  Section  XI.  The  fact  that  EPA  has  not  examined  the 
harms  its  interpretation  would  cause  to  public  health,  and  to  the  overall  integrity  of  an  entire  vital 
statutory  pollution  control  regime,  means  that  EPA  has  acted  arbitrarily  and  capriciously  under 
42  U.S.C.  7607(d)(9)(A)  and  State  Farm  and  progeny;  but  the  fact  that  EPA  has  not  explained, 
and  cannot  rationally  explain,  how  its  circular  interpretation  makes  sense  given  the  serious 


209  Need  cite  to  Proposed  Rule 

210  See  UC  Health  v.  NLRB,  803  F.3d  669,  675  (D.C.  Cir.  2015)  (holding  that  an  agency  construction  must  be 
“reasonable  and  consistent  with  the  statute’s  purpose”);  Coal  Employment  Project  v.  Dole,  889  F.2d  1 127,  1131 
(D.C.  Cir.  1989)  (stating  that  to  be  reasonable,  an  interpretation  must  be  “consistent  with  the  statutory  purpose”); 
Abbott  Laboratories  v.  Young,  920  F.2d  984,  988  (D.C.  Cir.  1990)  (“The  ‘reasonableness’  of  an  agency’s 
construction  depends  on  the  construction’s  ‘fit’  with  the  statutory  language  as  well  as  its  conformity  to  statutory 
purposes.”);  Cont’l  Air  Lines,  Inc.  v.  DOT,  843  F.2d  1444, 1449  (D.C.  Cir.  1988)  (explaining  that  Chevron  step  two 
is  determined  “by  reference  both  to  the  agency’s  textual  analysis  (broadly  defined,  including  where  appropriate 
resort  to  legislative  history)  and  to  the  compatibility  of  that  interpretation  with  the  Congressional  purposes  informing 
the  measure”);  Bozwich  v.  Mathews,  558  F.2d  475, 480  (8th  Cir.  1977)  (rejecting  as  unreasonable  an  agency’s 
reading  of  statute  because  it  “conflicts  with  the  clear  legislative  purpose”);  see  also  United  States  v.  Gordon,  875 
F.3d  26, 35-36  (1st  Cir.  2017)  (rejecting  interpretation  that  “conflicts  with  the  clear  congressional  purpose 
animating  th[e]  statute”). 
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damage  it  would  cause  to  core  statutory  objectives  and  mechanics  renders  the  interpretation 
impermissible  as  an  exercise  in  statutory  construction  as  well.211 

The  Proposed  Rule  maintains  that  the  interpretation  is  “permissible”  since  “[a]t  a  minimum, 
ambiguity  exists”  in  the  statute.212  As  explained  above,  there  is  no  ambiguity  with  respect  to  the 
relevant  question  and  the  statute  plainly  contemplates  that  new  motor  vehicles  can  include  used 
components,  including  non-new  engines.  But  even  assuming  that  this  statutory  language  in 
isolation  does  not  compel  EPA’s  reading  in  the  2016  Phase  2  Standards,  the  Proposed  Rule  fails 
to  justify  that  the  reinterpretation  is  “permissible”  in  terms  of  the  statute’s  structure  or  purposes. 

Title  2  of  the  Act  creates  a  mandate  to  control  dangerous  vehicular  emissions,  with  special 
emphasis  on  controlling  emissions  from  heavy  duty  diesel  engines.  It  provides  a  dual  “engine” 
definition  which  makes  clear  that  a  new  motor  vehicle  can  include  an  old  engine.  It  provides 
authority  over  rebuilt  heavy  duty  diesel  engines.213  It  provides  that  only  new  motor  vehicles  and 
engines  certified  to  EPA  standards  can  be  introduced  into  commerce,  and  provides  severe 
penalties  for  tampering  with  air  pollution  controls.  Into  this  comprehensive  design,  intending  a 
seamless  protective  program,  EPA  now  proposes  to  open  up  a  major  loophole. 

A  reasonable  interpretation  must  be  consistent  with  the  statutory  purposes  of  the  provision  and 
the  statute  being  interpreted.214  Yet  EPA  makes  no  attempt  to  even  consider  much  less  justify  its 
proposed  interpretation  in  terms  of  furthering  the  purposes  of  the  Act  and  Title  2.  Most 
glaringly,  EPA  fails  to  consider  or  explain  how  a  congressional  purpose  of  protecting  the  public 
health  and  welfare  is  promoted  by  exempting  these  ultra-high-polluting  vehicles  from  live-saving 
pollution  safeguards.215 

“[Reasonable  statutory  interpretation  must  account  for  both  the  specific  context  in  which 
language  is  used  and  the  broader  context  of  the  statute  as  a  whole.”216  “Thus,  an  agency 
interpretation  that  is  inconsistent  with  the  design  and  stmcture  of  the  statute  as  a  whole  does  not 
merit  deference.”217  The  fact  that  Congress  in  Section  202  targeted  pollution  that  endangers 


211  “Whether  a  statute  is  unreasonably  interpreted  is  close  analytically  to  the  issue  whether  an  agency’s  actions  under 
a  statute  are  unreasonable.”  Gen.  Instrument  Corp.  v.  Fed.  Commc  ’ns,  213  F.3d  724,  732  (D.C.  Cir.  2000);  see  also 
Am.  Fed’n  of  Gov’t  Employees  v.  Nicholson,  475  F.3d  341,  345^16  (D.C.  Cir.  2007)  (explaining  that  the  Court’s 
inquiry  under  the  second  step  of  Chevron  “overlaps  with  [the  Court’s]  inquiry  under  the  arbitrary  and  capricious 
standard”). 

212  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

213  See  infra  Section  V(c). 

214  See,  e.g.  Council  for  Urological  Interests,  790  F.3d  212,  222  (D.C.  Cir.  2015)  (stating  that  an  interpretation  is 
permissible  under  Chevron  step  2  if  “it  is  a  reasonable  explanation  of  how  an  interpretation  serves  the  statute’s 
objectives”);  Northpoint  Tech  Ltd.  v.  FCC,  412  F.3d  145, 151  (D.C.  Cir.  2005). 

215  Northpoint  Tech.,  Ltd.  v.  FCC,  412  F.3d  145,  151  (“A  ‘reasonable’  explanation  of  how  an  agency's  interpretation 
serves  the  statute’s  objectives  is  the  stuff  of  which  a  ‘permissible’  construction  is  made;  an  explanation  that  is 
‘arbitrary,  capricious,  or  manifestly  contrary  to  the  statute,’  however,  is  not.”  (citing  Chevron,  467  U.S.  at  844,  863); 
see  also  Humane  Society  of  U.S.  v.  Zinke,  868865  F.3d  585,  595  (D.C.  Cir.  2017)  (“Accordingly,  this  court  must 
determine  whether  the  [agency]  ‘has  advanced  a  reasonable  explanation  for  its  conclusion  that  the  regulations 
serve  . . .  [the  Act'sAct’s]  objectives,’  Chevron,  467  U.S.  at  863,  and  whether  that  ‘interpretation  ...  is  at  least 
reasonable  in  light  of  any  ambiguities  in  the  statute”)..”’). 

216  Utility  Air  Regulatory  Grp.  v.  EPA,  134  S.  Ct.  2427,  2442  (2014). 

217  Id. 
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public  health  and  welfare;  employed  a  broad  definition  of  “new  motor  vehicles,”  and  also 
provided  for  regulation  of  emissions  from  rebuilt  engines,  shows  that  Congress  did  not  intend 
EPA  to  create  such  a  health-damaging,  market-skewing  regulatory  loophole.218  EPA’s  proposed 
interpretation  is  flatly  inconsistent  with  the  statutes  “design  and  structure”  and  is  unreasonable. 

KsPA’s  proposed  interpretation  of  section  202(a)(1)  would  have  drastic, 
adverse  consequences  for  the  whole  mobile  source  program,  a 
consequence  that  EPA  has  not  examined 

Further,  EPA’s  proposal  ignores  the  broader  adverse  consequences  of  its  proposed 
reinterpretation.  If  a  “new  motor  vehicle”  is  limited  to  vehicles  that  consist  entirely  of  new  parts, 
as  EPA  determines,  then  simply  installing  one  or  more  used  parts  on  an  otherwise  new  motor 
vehicle  would  allow  manufacturers  to  avoid  all  Title  2  requirements.219  In  addition  to  ending 
limits  on  pollution  from  glider  vehicles  under  the  Clean  Air  Act,  the  proposal  could  undermine 
the  remainder  of  Title  2  motor  vehicle  controls  as  well. 

EPA  has  not  even  considered  or  evaluated  this  dramatically  harmful  result.  This  result  further 
demonstrates  the  impermissibility  of  the  proposed  reinterpretation:  EPA’s  interpretation  is 
manifestly  inconsistent  with  the  statutory  text,  structure,  and  purpose;  arbitrarily  ignores  negative 
implications  for  EPA’s  heavy  duty  program  as  a  whole;  and  invites  absurd  results. 

KThe  Proposal’s  Account  of  Congress’s  Intent  is  a  Speculative  Invention 
and  Ignores  the  Structure  and  Purposes  of  the  CAA. 

EPA  relies  on  the  claim  that  there  was  limited  use  of  glider  kits  at  the  time  Congress  enacted 
Section  202(a)(1),  and  that  therefore  Congress  could  not  have  had  them  in  mind  when  it  adopted 
the  definition  of  new  motor  vehicle.  This  is  not  discussed  anywhere  in  the  legislative  history;  the 
suggestion  provides  no  basis  to  reject  the  straightforward  evidence  of  Congressional  intent 
provided  by  the  actual  statutory  text  and  structure. 

Disregarding  its  own  concession  that  the  statutory  text  encompasses  glider  kits,  and  ignoring  its 
own  acknowledgement  that  contextual  statutory  interpretation  looks  to  “the  purpose  and  context 
of  the  statute”  as  well  as  the  “object  and  policy”  of  the  law,220  EPA  asks  only  whether,  at  the 
time  of  enactment.  Congress  specifically  had  glider  kits  and  vehicles  in  mind  when  it  adopted  the 
definition  of  new  motor  vehicle.221 


218  See  United  States  v.  Northeastern  Pharmaceutical  &  Chemical  Co.,  Inc.,  810  F.  2d  726,  743  (8th  Cir.  1986) 
(rejecting  interpretation  that  “would  open  an  enormous,  and  clearly  unintended,  loophole  in  the  statutory  scheme”). 

219  Among  others,  the  Engine  Manufacturers  Association  noted  this  drastic  consequence  of  the  proposal  in  its 
December  4,  2017  public  hearing  testimony  opposing  the  proposal.  See  Testimony  of  Engine  Manufacturers 
Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  a t  http s :// w w w . re gulat  ions . g o  v/document?D=EP  A- H Q- 
QAR-2014-0827-4299. 

220  Proposed  Rule,  82  Fed.  Reg.  at  53,445. 

221  See  82  Fed.  Reg.  at  53,445  (asking  “whether  or  not  Congress,  in  defining  ‘new  motor  vehicle’  for  purposes  of 
Title  2,  had  a  specific  intent  to  include  within  the  statutory  definition  such  a  thing  as  a  glider  vehicle”  and  stating 
that  it  is  “likely  that  Congress  did  not  have  in  mind  that  the  definition  would  be  construed  as  applying  to  a 
vehicle  comprised  of  new  body  parts  and  a  previously  owned  powe  rtrain”);  id.  at  53,446  (“[I]t  is  implausible  that 
Congress  would  have  had  in  mind  that  a  ‘new  motor  vehicle’  migh  also  include  a  vehicle  comprised  of  new  body 
parts  and  a  previously  owned  powertrain”). 
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This  is  not  a  proper  approach  to  statutory  interpretation.  The  question  for  purposes  of 
interpreting  a  statute  is  not  whether,  at  the  time  of  enactment.  Congress  was  consciously  thinking 
about  one  fact-specific,  future  application  of  a  statutory  definition  designed  to  address  potentially 
hundreds  or  more  fact-  specific  applications  over  many  decades  of  implementation.  Rather  than 
engaging  in  such  speculative  adventures,  the  task  is  to  interpret  the  language  of  the  statute,  in 
light  of  its  context  and  the  statute’s  purposes,  structure  and  history. 


The  appropriate  question  is  whether  Congress  expressed  a  clear  intention  on  the  broader  issue  of 
whether  a  new  motor  vehicle  could  include  used  components.  The  statute  indicates  clearly  - 
explicitly  —  that  Congress  specifically  intended  that  new  motor  vehicles  could  include  used 
components. 222  As  discussed  above,  the  criterion  of  first  transfer  of  title  draws  no  distinction 
with  respect  to  the  kinds  of  components  in  the  vehicle,  the  definition  expressly  states  that  used 
engines  can  be  in  a  new  motor  vehicle,  and  used  imported  vehicles  are  not  distinguished  from 
new. 

EPA’s  effort  to  defeat  the  application  of  a  statute  whose  plain  language  readily  covers  a  given  set 
of  circumstances,  based  upon  EPA’s  thoroughly  speculative  claim  that  Congress  did  not 
specifically  contemplate  application  to  those  circumstances,  is  patently  unfaithful  to  the  Clean 
Air  Act’s  intended  mission  to  protect  the  public  health  and  welfare  from  existing  and  yet-to- 
manifest  air  pollution  hazards.  The  Clean  Air  Act  was  drafted  in  broad  terms  to  allow  EPA  to 
deal  with  new  hazards  emerging  from  changing  economic  activities,  ecological  conditions,  and 
scientific  information.223  EPA’s  approach  here  ignores  all  that,  gratuitously  creating  loopholes  in 
the  Act’s  comprehensive  scheme.  As  the  Supreme  Court  put  it  in  a  discussion  of  the  same  Clean 
Air  Act  section  in  Massachusetts : 

While  the  Congresses  that  drafted  §  202(a)(1)  might  not  have  ap  preciated  the 
possibility  that  burning  fossil  fuels  could  lead  to  global  warming,  they  did 
understand  that  without  regulatory  flexibility,  changing  circumstances  and 
scientific  developments  would  soon  render  the  Clean  Air  Act  obs  olete.  The  broad 
language  of  §  202(a)(1)  reflects  an  intentional  effort  to  confe  r  the  flexibility 
necessary  to  forestall  such  obsolescence.  See  Pennsylvania  Dept,  of  Corrections  v. 

Yeskey,  524  U.S.  206,  212  (1998)  (“[T]he  fact  that  a  statute  can  be  ap  plied  in 
situations  not  expressly  anticipated  by  Congress  does  not  demon  strate  ambiguity. 

It  demonstrates  breadth”  (internal  quotation  marks  omitted)).  B  ecause  greenhouse 
gases  fit  well  within  the  Clean  Air  Act's  capacious  definition  of  “air  pollutant,”  we 


222  Indeed,  the  way  the  definition  was  written  actually  indicates  specific  Congressional  intent  that  a  new  motor 
vehicle,  as  defined  by  the  statute,  with  a  used  engine,  would  fall  under  the  regulatory  authority.  See  Section  V(a)  and 
(b). 

223  The  1979  Clean  Air  Act’s  central  purpose  was  to  “establish  that  the  air  is  a  public  resource”  and  to  provide  an 
“intensive  and  comprehensive  attack  on  air  pollution”.  S.  Rept.  91-1196  at  4;  see  also  42  U.S.C.  §  1017401(b)(1)- 
(4);  Union  Elec.  Co.  v.  EPA,  427  U.S.  246,  256  (1976)  (Act  was  “a  drastic  remedy  to  what  was  perceived  as  a 
serious  and  otherwise  uncheckable  problem  of  air  pollution.”);  Whitman  v.  American  Trucking  Assns.,  Inc.,  531 
U.S.  457,  465-66  (2001). 
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hold  that  EPA  has  the  statutory  authority  to  regulate  the  emiss  ion  of  such  gases 
from  new  motor  vehicles. 

549  U.S.  497,  532  (2007). 224  The  definition  of  new  motor  vehicle  reflects  similar  flexibility  and 
breadth.225  The  claim  that  Congress  needs  to  have  specifically  contemplated  regulation  of  glider 
vehicles  is  untenable:  many  cases,  besides  Massachusetts ,  have  confirmed  that  the  CAA  is 
crafted  in  broad  terms  to  capture  changing  technologies  and  new  pollution  problems.  EPA 
notably  fails  to  explain  why  a  Congress  so  manifestly  and  consistently  concerned  about  dangers 
to  health  and  welfare  would  have  wanted  to  leave  these  the  significant  pollution  from  these 
vehicles  unaddressed.226 

Furthermore,  EPA  reaches  its  conclusion  without  any  reference  to  or  reliance  on  legislative 
history,  other  than  statutory  provisions  or  the  Clean  Air  Act’s  statutory  purposes — which  each 
call  for  a  different  meaning.227  Excluding  glider  vehicles  would  produce  the  very  harms  that 
Congress  legislated  against  in  Section  202.  Congress  could  have,  but  did  not,  impose  the  sort  of 
limitations  EPA  seeks  to  impose  on  it.  And  putting  the  broad  language  concerning  new  vehicles 
together  with  the  provisions  on  rebuilding  authority,  it  is  manifest  that  Congress  did  not  intend  to 


224  See  Cablevision  Systems  Corp .  v.  F.C.C. ,  649  F.3d  695,  707  (D.C.  Cir.  2011)  (“When  Congress  delegates  broad 
authority  to  an  agency  to  achieve  a  particular  objective,  agency  action  pursuant  to  that  delegated  authority  may 
extend  beyond  the  specific  manifestations  of  the  problem  that  prompted  Congress  to  legislate  in  the  first 

place.  See  Consumer  Flees.  Ass'n  v.  FCC,  347  F.3d  291,  297-99  (D.C.  Cir.  2003)  (rejecting  a  Chevron  step  one 
challenge  contending  that  the  Commission's  statutory  authority  was  limited  to  only  the  immediate  concern  Congress 
empowered  the  Commission  to  address  and  indicating  that  the  use  of  “broad  language”  to  solve  a 
relatively  specific  problem  “militates  strongly  in  favor  of  giving  [the  statute]  broad  application”). 

225  If  the  agency  is  suggesting  that  it  lacks  authority  over  glider  vehicles  unless  Congress  specifically  states  that 
glider  vehicles  are  to  be  regulated,  that  approach  is  palpably  wrong.  Chevron  itself  rejects  the  notion  that  Congress 
must  evince  a  specific  intent  in  order  for  it  to  delegate  authority,  since  the  Court  in  that  case  found  that  Congress  had 
expressed  no  intent  as  to  whether  the  ‘bubble  concept’  at  issue,  and  ultimately  sustained  by  the  Court,  was 
authorized  by  the  Act.  See  467  U.S.  at  845  (“Once  it  determined,  after  its  own  examination  of  the  legislation,  that 
Congress  did  not  actually  have  an  intent  regarding  the  applicability  of  the  bubble  concept  to  the  permit  program,  the 
question  before  it  was  not  whether  in  its  view  the  concept  is  ‘inappropriate’  in  the  general  context  of  a  program 
designed  to  improve  air  quality,  but  whether  the  Administrator's  view  that  it  is  appropriate  in  the  context  of  this 
particular  program  is  a  reasonable  one.”). 

226  See  Northpoint  Tech,  Ltd  v.  FCC ,  412  F.3d  145,  151  (D.C.  Cir.  2005)  (“A  ‘reasonable’  explanation  of  how 

an  agency’s  interpretation  serves  the  statute’s  objectives  is  the  stuff  of  which  a  ‘permissible’  construction  is  made.”) 
(citing  Chevron ,  467  U.S.  at  863).  “[A]n  explanation  that  is  ‘arbitrary,  capricious,  or  manifestly  contrary  to  the 
statute,’  however,  is  not.”  Id.  (quoting  Chevron,  467  U.S.  at  844);  see  also  Humane  Society  of  United  States  v. 

Zinke ,  865  F.3d  585,  595  (D.C.  Cir.  2017)  (“Accordingly,  this  court  must  determine  whether  the  Service  ‘has 
advanced  a  reasonable  explanation  for  its  conclusion  that  the  regulations  serve  . . .  [the  Act’s]  objectives,’  Chevron , 
467  U.S.  at  863,  and  whether  that  ‘interpretation  ...  is  at  least  reasonable  in  light  of  any  ambiguities  in  the 
statute.”). 

227  See  UC  Health  v.  NLRB,  803  F.3d  669,  675  (D.C.  Cir.  2015)  (an  agency  construction  must  be  “reasonable  and 
consistent  with  the  statute’s  purpose”);  Coal  Employment  Project  v.  Dole ,  889  F.2d  1 127, 1131  (D.C.  Cir.  1989)  (to 
be  reasonable,  an  interpretation  must  be  “consistent  with  the  statutory  purpose”);  Abbott  Laboratories  v.  Young ,  920 
F.2d  984,  988  (D.C.  Cir.  1990)  (“The  ‘reasonableness’  of  an  agency's  construction  depends  on  the  construction's 
‘fit’  with  the  statutory  language  as  well  as  its  conformity  to  statutory  purposes.”).  Notably,  in  the  preamble  to  the 
proposed  rule,  in  describing  the  “Statutory  and  Regulatory  Context,”  82  Fed.  Reg.  at  53,443,  EPA  leaves  out 
language  that  indicates  the  protective  purpose  of  the  provision:  to  control  “air  pollution  which  may  reasonably  be 
anticipated  to  endanger  public  health  or  welfare.”  42  U.S.C.  §  7521(a)(1). 
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create  the  kind  of  perverse  regulatory  gap  in  the  statute’s  protections.  EPA  must  abandon  its 
proposed  efforts  to  read  its  own  responsibilities  to  the  public  out  of  the  statute. 

Though  speculating  about  whether  the  1970  Congress  specifically  contemplated  modem  glider 
vehicles  is  not  the  proper  way  to  interpret  a  statute,  these  speculations  are  very  likely  wrong.  The 
contemporaneous  understanding  at  the  time  of  passage  of  the  Clean  Air  Act,  even  if  relevant, 
was  that  glider  vehicles  were  considered  new  vehicles.  The  Internal  Revenue  Service  treated  a 
glider  vehicle  as  a  new  vehicle  for  federal  excise  tax  purposes,  which  position  was  upheld  on 
judicial  review.  See  Boise  National  Leasing,  Inc.  v.  United  States ,  389  F.2d  634,  636-37  (9th 
Cir.  1968).228  If  anything,  this  indicates  that,  contrary  to  EPA’s  supposition  in  the  proposal, 
Congress  considered  glider  vehicles  to  be  new  motor  vehicles  when  it  enacted  the  CAA’s 
definitions. 


KEPA’s  Reliance  on  AIDA  is  Unavailing 

Compounding  this  misunderstanding,  EPA  next  argues  that  similarity  in  the  definitions  used  in 
the  CAA  and  the  Automobile  Information  Disclosure  Act  of  1958  (AIDA)229  shows  that 
“Congress  intended  . . .  that  a  ‘new  motor  vehicle’  would  be  understood  to  mean  something 
equivalent  to  a  ‘new  automobile’ — i.e.,  a  true  ‘showroom  new’  vehicle.”230  EPA’s  argument 
relies  on  flawed  logic,231  and  its  analysis  is  superficial  and  incomplete.  It  runs  directly  counter  to 
the  established  canons  of  statutory  construction  to  ignore  the  clear  language  of  the  relevant 
statute  while  consulting  the  language  in  an  entirely  separate  and  unrelated  statute.  Even  if  AIDA 
is  relevant  here,  the  proposal  ignores  the  other  textual  provisions  of  AIDA  and  how  they  interact, 
and  does  not  consider  the  critical  differences  between  the  CAA  and  AIDA  in  text  and 
Congressional  purpose.  A  detailed  analysis  demonstrates  that  in  Title  II  of  the  CAA,  Congress 
did  not  adopt  AIDA’s  narrow  and  limited  approach,  and  instead  adopted  a  broader  more 
expansive  legislative  solution. 

Conceding  that  the  legislative  history  lacks  any  evidence  to  support  its  new  theory,  EPA  asserts 
that  Congress  drew  from  AIDA’s  definition  of  “new  automobile”  in  defining  “new  motor 
vehicle”  for  Title  2  of  the  CAA.  AIDA  defines  “new  automobile”  as  “an  automobile  the 
equitable  or  legal  title  to  which  has  never  been  transferred  by  a  manufacturer,  distributor,  or 
dealer  to  an  ultimate  purchaser.”232  Citing  this  definition,  EPA  asserts  that  Congress  intended 


228  See  Boise  National  Leasing,  Inc.  v.  United  States,  389  F.2d  634,  636-37  (9th  Cir.  1968).  The  Internal  Revenue 
Service  imposed  an  excise  tax  on  manufacturers  of  new  trucks  made  from  glider  kits.  This  tax  applied  when  a 
“taxpayer  purchased  ...  in  packaged  or  "glider  kit"  form,  all  the  necessary  new  elements,  including  frame,  cab,  brake 
system,  etc. . . .  and  then  had  the  structuring  and  assembling  processes  done  by  a  third  party.”  The  glider  kit  process 
resulted  in  a  “new  track  entity  having  been  produced,  and  not  a  repairing  or  reconditioning  of  the  old  track,”  and  the 
manufacturer  of  the  new  truck  entity  was  subject  to  the  excise  tax. 

229  1  5  U.S.C.  §  1231  etseq. 

230Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

231  “‘The  tendency  to  assume  that  a  word  that  appears  in  two  or  more  legal  rules,  and  so  in  connection  with  more 
than  one  purpose,  has  and  should  have  precisely  the  same  scope  in  all  of  them,  runs  through  legal  discussions.  It  has 
all  the  tenacity  of  original  sin  and  must  be  constantly  guarded  against.’”  General  Dynamics  Land  Systems  v.  Cline, 
540  U.S.  581, 595  n.  8  (2004)  (quoting  Cook,  “Substance”  and  “Procedure”  in  the  Conflict  of  Laws,  42  Yale  L.  J. 
333,  337  (1933)). 

232  1  5  U.S.C.  §  1231. 
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“new  motor  vehicle”  under  Title  2  of  the  CAA  to  mean  “a  true  ‘showroom  new’  vehicle.”233 
First,  EPA’s  reference  to  “showroom  new”  presumably  refers  to  the  showroom  of  a  new  car 
dealer.  AIDA’s  legislative  history  indicates  that  this  is  the  focus  of  AIDA.234  The  problem 
Congress  addressed  in  AIDA  was  fraud  and  deception  occurring  in  the  showroom  of  new  car 
dealers,  and  it  crafted  a  narrow  solution  to  address  it.235  The  result  was  a  requirement  for  a 
window  label  for  new  cars  shown  by  new  car  dealers  in  their  showrooms.  However,  this  focus 
on  dealers  and  their  showrooms  was  driven  not  by  AIDA’s  definition  of  “new  automobile,”  but 
by  other  provisions  of  that  law.  That  focus  derives  from  a  separate  section,  the  requirement  that 
manufacturers  affix  the  window  label  to  a  new  car  prior  to  delivery  of  the  vehicle  to  a  dealer.236 

In  effect,  Congress  defined  new  automobile  somewhat  broadly  in  AIDA,  but  then  narrowed  the 
labeling  requirement  by  limiting  it  to  only  those  new  automobiles  delivered  to  new  car  dealers. 
For  example,  a  new  car  sold  directly  by  a  manufacturer  would  not  be  subject  to  the  labeling 
requirement.237  While  that  kind  of  distribution  would  not  typically  occur,  this  example  makes 
clear  that  the  definition  of  new  automobile  is  not  what  ties  AIDA  to  “showroom  new”  cars;  a 
different  section  of  the  law  achieves  this  result.  The  text  of  AIDA  does  not  support  EPA’s 
reasoning  and  conclusion,  which  relies  on  the  AIDA  definition  by  itself. 

In  the  CAA  Congress  did  not  take  the  narrow  approach  used  in  AIDA  and  did  not  focus  on  the 
subset  of  vehicles  presented  for  show  in  new  car  dealer’s  showrooms: 

(1)  The  CAA’s  Title  2  provisions  address  a  much  broader  societal  problem  -  air 
pollution,  reaching  broadly  across  the  country  -  while  AIDA  addresses  a  specific 
consumer  information  problem  involving  only  new  car  dealers.238 

(2)  Unlike  AIDA,  the  CAA’s  definition  of  new  motor  vehicle  covers  many  kinds  of 
vehiclesin  addition  to  passenger  cars.  The  CAA  covers  all  kinds  of  cars  and  trucks,  from 
the  smallest  passenger  car  to  the  largest  commercial  tractor-trailer.  It  covers  many  more 
kinds  of  manufacturers  and  their  distribution  networks  -  the  ways  in  which  new  cars  or 
trucks  are  sold  to  their  buyers.  The  vehicles  and  their  manufacturing  and  distribution 


233  82  Fed.  Reg.  53,446. 

234  See  Baltimore  Luggage  Company  v.  FTC,  296  F.2d  608  (4th  Cir.  1961),)  (decided  several  years  before  adoption 
of  the  CAA). 

235  See  Baltimore  Luggage  Co,  296  F.2d  at  612  (“[T]he  legislative  history  of  this  Act,  2  U.S.C.  Congressional  and 
Administrative  News,  85th  Congress  1958,  p.  2902,  in  speaking  of  the  purpose  of  the  bill  and  the  need  for  the 
legislation,  sets  out  (pp.  2903,  2904, 2905):  ‘The  primary  purpose  of  the  bill  is  to  disclose  the  manufacturer’s 
suggested  retail  price  of  the  new  automobile  (passenger  car  or  station  wagon)  so  that  the  buyer  will  know  what  it  is. 
This  information  is  not  available  now.’”). 

236  “Every  manufacturer  of  new  automobiles  distributed  in  commerce  shall,  prior  to  the  delivery  of  any  new 
automobile  to  any  dealer,  or  at  or  prior  to  the  introduction  date  of  new  models  delivered  to  a  dealer  prior  to  such 
introduction  date,  securely  affix  to  the  windshield,  or  side  window  of  such  automobile  a  label  on  which  such 
manufacturer  shall  endorse  clearly,  distinctly  and  legibly  true  and  correct  entries  disclosing  the  following 
information  concerning  such  automobile”  (emphasis  supplied)  15  U.S.C.  §  1232.  The  enforcement  for  this  labeling 
requirement  is  addressed  in  15  U.S.C.  §  1233. 

237  1  5  U.S.C.  §  1232. 

238  Need  cite  -  leg  hist?  Act  has  no  purpose/intro  section 
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networks  are  more  varied  than  the  limited  world  of  manufacturer  deliveries  of  passenger 
cars  to  new  car  dealers. 

(3)  Unlike  AIDA,  the  definition  of  new  motor  vehicle  under  Title  2  is  not  limited  to  an 
automobile  the  title  to  which  has  never  been  transferred  to  an  ultimate  purchaser.  As 
explained  above,  the  definition  of  new  motor  vehicle  under  Title  2  is  broader  in  scope, 
and  it  is  clear  that  a  new  motor  vehicle  may  include  an  engine  whose  title  has  already 
passed  to  an  ultimate  purchaser,  that  is,  a  new  motor  vehicle  may  include  a  used 
engine.239  In  addition,  it  includes  all  imported  vehicles,  new  and  used.240  Thus,  on  its 
face  the  definition  of  new  motor  vehicle  is  not  limited  to  the  kind  of  “showroom  new” 
vehicles  shown  by  new  passenger  car  dealers. 

(4)  It  is  AIDA’s  manufacturer  requirement  that  focuses  AIDA  on  new  car  dealers’ 
showrooms,  not  AIDA’s  definition  of  new  automobile.  The  parallel  manufacturer 
provision  in  the  CAA,  section  203(a),  requires  that  a  manufacturer  obtain  an  EPA 
certificate  of  conformity  before  selling,  offering  for  sale,  introducing  into  commerce  or 
delivering  a  new  motor  vehicle  for  introduction  into  commerce.241  Nothing  narrows  this 
prohibition  or  somehow  limits  Title  2  to  vehicles  delivered  to  a  dealer  for  presentation  in 
“showroom  new”  condition  in  their  showroom.  The  CAA  prohibition  is  much  broader  in 
scope  than  the  labeling  requirement  in  AIDA,  properly  reflecting  the  broader  scope  of  the 
industries  involved  and  the  air  pollution  problem  Congress  was  trying  to  solve. 

Thus,  even  assuming  without  evidence  that  Congress  was  informed  by  AIDA,  it  is  clear  that 
Congress  rejected  the  narrow  AIDA  approach  and  instead  chose  a  broader  and  more  expansive 
approach  for  the  CAA.  EPA’s  grasping  at  AIDA  in  the  proposal  is  disconnected  from  the 
purpose  and  structure  of  the  CAA  itself. 

In  any  case,  there  is  no  justification  for  EPA’s  proposal.  It  not  only  does  not  further  the  statutory 
purposes  of  the  CAA,  it  negates  them.  This  proposal  is  antithetical  to  the  core  statutory  objective 
of  protecting  public  health  and  the  environment  from  exposure  to  harmful  emissions  from  motor 
vehicles,  including  from  heavy  duty  vehicles  and  engines.242 

The  purpose  of  Title  II  is  to  broadly  empower  EPA  to  address  harmful  motor  vehicle  air 
pollution,  calling  for  EPA  to  control  it  at  its  source.  The  broad  scope  of  the  kinds  of  vehicles 
covered  is  matched  with  clear  discretion  to  adopt  reasonable  controls  that  are  appropriate  under 
the  specific  circumstances.  EPA’s  proposed  interpretation  does  the  opposite  -  it  would  require 
EPA  to  ignore  a  very  large  and  growing  source  of  harmful  air  pollution  from  motor  vehicles,  and 
would  eliminate  EPA’s  ability  to  protect  the  public  from  this  pollution.  Whether  or  not  one 
agrees  with  the  specific  controls  adopted  by  EPA  in  the  2016  Rule  is  not  the  issue.  The  issue  is 
whether  the  purposes  of  section  202(a)(1)  of  the  Act  are  promoted  by  totally  precluding  EPA 
from  addressing  in  any  fashion  a  major  and  growing  source  of  motor  vehicle  air  pollution,  where 
the  vehicles  clearly  meet  the  terms  of  the  definition  adopted  by  Congress.  EPA’s  2016  Phase  2 


23942U.S.C.  §  7550. 

240  Id. 

241  42U.S.C.  §  7522. 

242  See,  e.g.,  CAA  §§  202(a)(1),);  202(a)(3)(A)),  (B);  202(a)(3)(D);  213. 
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Standards  properly  promoted  the  purposes  of  the  Act,  but  the  Agency’s  proposed  interpretation 
does  just  the  opposite. 

c.  EPA  has  explicit  a  uthority  to  regulate  emissions  from  rebuilt  heavy-duty 
engines. 

EPA  has  explicit  authority  under  Section  202(a)(3)(D)  of  the  CAA  to  adopt  regulations  to  control 
emissions  from  rebuilt  heavy-duty  engines.243  This  authority  independently  supports  the 
provisions  EPA  proposes  to  repeal,  as  EPA  acknowledged  in  the  Phase  2  Standards 
themselves.244  Yet  EPA  does  not  even  address  this  authority  in  the  Proposed  Rule.  EPA  may 
not  disclaim  authority  to  regulate  glider  vehicles  without  explaining  how  this  authority  fails  to 
support  the  standards. 

There  is  no  dispute  that  glider  vehicles  use  exclusively  rebuilt  heavy-duty  diesel  engines.245  The 
Phase  2  Standards  explicitly  relied  on  this  authority  as  a  separate  and  stand-alone  basis  for  the 
glider  vehicle  provisions.246  Section  202(a)(3)(D)  of  the  Act  provides  that, 

“[t]he  Administrator  shall  study  the  practice  of  rebuilding  heavy-duty  engines  and 
the  impact  rebuilding  has  on  engine  emissions.  On  the  basis  ofthat  study  and  other 
information  available  to  the  Administrator,  the  Administrator  may  prescribe 
requirements  to  control  rebuildi  ng  practices,  including  standar  ds  applicable  to 
emission  from  any  rebuilt  heavy-duty  engines  ...  which  in  the  Adm  inistrator’s 
judgment  cause,  or  contribute  to  air  pollution  which  may  reasonably  be  anticipated 
to  endanger  public  health  or  welfare  taking  costs  into  account.” 

EPA  must  give  “appropriate  consideration  to  the  cost  of  compliance  within  the  period  and  energy 
and  safety  factors.”247 

As  EPA  notes  in  the  Proposed  Rule,  the  Agency  has  previously  adopted  controls  under  section 
202(a)(3)(D)  248  In  2016,  EPA  again  properly  exercised  its  authority  under  the  rebuild  authority. 
EPA  has  studied  the  emissions  impact  of  rebuilt  engines  and  of  the  glider  vehicles  in  which  they 
are  placed,  and  in  promulgating  regulations  implementing  the  authority,  acted  on  “other 
information  available  to  the  Administrator”  in  the  form  of  many  decades  of  research  confirming 


24342U.S.C.  §  7521. 

244  See  HDP2  Rule  81  Fed.  Reg.  at  73,518  (listing  §  202(a)(3XD)  as  among  the  “multiple  authorities”  supporting  the 
rule). 

245  See,  e.g.  81  Fed.  Reg.  73,518  n.93;  HDP2  Response  to  Comments  at  1879-1880;  see  also  Fitzgerald  Glider  Kits, 
About  Fitzgerald,  https://www.Fitzgeraldgliderkits.com/about-fitzgerald/  (“Fitzgerald  Glider  Kits  specializes  in 
installing  the  remanufactured  main  components  (engine,  transmission  and/or  rear  ends)  from  a  donor  track  that  was 
either  wrecked  or  unsafe  for  the  road,  into  a  new  cab  and  chassis  built  by  the  OEM.”)  (last  accessed  Jan.  1, 2018). 

246  See,  e.g.,  81  Fed.  Reg.  73,518  n.94  (“The  engine  rebuilding  authority  of  section  202(a)(3)(D)  includes  removal  of 
an  engine  from  the  donor  vehicle  . . .  [and]  EPA  interprets  this  language  as  including  installation  of  the  removed 
engine  into  a  glider  kit,  thereby  assembling  a  glider  vehicle.”);  id.  at  73,519/1-2;  id.  at  73,944  n.991;  73,945/3; 
73,946  (“EPA  has  broad  authority  to  control  all  pollutant  emissions  from  ‘any’  rebuilt  heavy  duty  engines  (including 
engines  beyond  their  statutory  useful  life))”  (citing  §  202(aX3)(D));  HDP2  Response  to  Comments  at  1879. 
24742U.S.C.  §  7521. 

248  Proposed  Rule,  82  Fed.  Reg.  53,443  and  n.2,  citing  40  CFR  §  1068.120;  see  also  40  CFR  §  86.004-40. 
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the  health  harms  from  air  pollution  caused  by  the  types  of  engines  used  in  glider  vehicles.  249 
EPA  has  long  found  that  diesel  exhaust  contains  air  pollutants  that  endanger  public  health  and 
welfare.250  Likewise,  it  is  well  understood  that  the  rebuilt  diesel  engines  in  glider  vehicles 
contribute  to  the  air  pollution  that  endangers  public  health  and  welfare.251  In  promulgating  the 
glider  provisions  of  the  Phase  2  Standards,  EPA  conducted  the  requisite  assessments  ofcost,252 
energy,253  safety,254  and  lead  time.255 

The  2017  Proposed  Rule  acknowledges  EPA’s  “authority  to  address  heavy-duty  engine 
rebuilding  practices  under  CAA  section  202(a)(3)(D).”256  The  Proposed  Rule’s  failure  to  explain 
why,  in  light  of  all  the  relevant  factors,  it  chooses  not  to  exercise  this  conceded  authority — 
indeed,  the  agency’s  failure  to  even  articulate  that  it  has  chosen  not  to  exercise  this  authority — 
renders  this  rulemaking  unlawful. 


K  The  Agency  has  not  attempted  to,  and  cannot,  justify  revocation  of  its 
exercise  of  rebuild  authority 

The  proposal  ignores  that  EPA  exercised  its  rebuild  authority  as  a  separate  basis  for  the  2016 
Phase  2  Standards  on  glider  vehicle  engines.257  While  the  reason  for  this  omission  is  opaque,  the 
agency  is  wrong  to  the  extent  that  it  considers  its  arguments  against  EPA’s  authority  under 
Section  202(a)(1)  sufficient  to  repeal  the  glider  provisions.  A  new  proposal  would  be  required 
todisclaim  the  rebuild  rationale,  which  was  and  is  an  independent  and  sufficient  basis  for  the 
2016  glider  provisions.  EPA  has  not  indicated  that  it  is  revoking  this  prior  exercise  of  the  rebuild 
authority,  and  has  failed  to  explain  or  justify  such  an  action,  a  fatal  substantive  and  procedural 


249  H£)p2  Rule,  81  Fed  Reg.  73,942-43;  61  Fed.  Reg.  33,449  (June  27,  1996).  Regulation  under  section  202(a)(3)(D) 
is  not  required  to  be  based  exclusively  on  the  rebuilding  study.  Even  if  it  were,  EPA  may  consider  factors  other  than 
the  study  in  exercising  the  delegated  authority.  See  Sierra  Club  v.  EPA,  323  F.3d  377  (D.C.  Cir.  2003). 

250  See,  e.g..,  Control  of  Air  Pollution  From  New  Motor  Vehicles  and  New  Motor  Vehicle  Engines;  Regulations 
Requiring  Onboard  Diagnostic  Systems  on  2010  and  Later  Heavy-Duty  Engines  Used  in  Highway  Applications 
Over  14,000  Pounds;  Revisions  to  Onboard  Diagnostic  Requirements  for  Diesel  Highway  Heavy-Duty  Vehicles 
Under  14,000  Pounds,  72  Fed.  Reg.  3200,  3204/2-3  (Jan.  24. 2007);),  https://www.gpo.gov/fdsvs/pkg/FR-20Q7-01- 
24/pdf/07-l  10.pdf:  see  also  Nat’l  Petrochemical  and  Refiners  Assn  v.  EPA,  287  F.  3d  1160,  1164  (D.C.  Cir.  2002); 
see  also  80  40528Fed.  Reg.  40,528/3  (July  15, 2015)  (EPA  has  long  since  justified  the  standards  for  control  of 
criteria  pollutant  emissions  from  heavy  duty  diesel  engines). 

251  See  HDP2  Rule  81  73943Fed.  Reg.  73,943  (glider  vehicles  will  account  for  33%  of  the  NOx  heavy  duty 
inventory  if  current  production  rates  continue  several  more  model  years,  even  though  only  5%  of  trucks  would  be 
glider  vehicles). 

252  See,  e.g..,  HDP2  Rule,  81  Fed.  Reg.  at  73,943/2  (annual  monetized  benefit  of  control  from  $6-$14  billion  for  PM 
control  alone);  80  Fed.  Reg.  40,529/1  (July  13, 2015)  (low  compliance  costs);  and  HDP2  Response  to  Comments  at 
1882  (EPA  notes  that  Fitzgerald  Glider  Kits,  the  leading  manufacturer,  states  publicly  that  it  can  be  profitable  at  300 
glider  vehicles  annually). 

253  See,  e.g..,  81  Fed.  Reg.  73,517;  HDP2  Response  to  Comments  at  1877,  -79. 

254  See  80  Fed.  Reg.  40,529/1  (July  13,  2015). 

255  See,  e.g.  81  Fed.  Reg.  73,518-19  and  HDP2  Response  to  Comment  at  1880  (engines  certified  to  current  engine 
model  year  are  available  to  glider  vehicle  assemblers  at  any  time). 

256  Proposed  Rule,  82  Fed.  Reg.  at  53,443. 

257  See  e.g.  81  FR  73518/1;  73519/1-2;  73944  n.  991;  73945/3;  Response  to  Comment  Background  Document 
(“RTC”)p.  1879. 
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deficiency.258  The  Supreme  Court  has  “frequently  reiterated  that  an  agency  must  cogently 
explain  why  it  has  exercised  its  discretion  in  a  given  manner.”259 

EPA’s  failure  to  revoke  its  authority  renders  this  proposal  unlawful — but  even  if  the  agency  had 
attempted  to  revoke  its  exercise  of  the  authority,  no  reasoned  explanation  for  doing  so  exists.  As 
discussed  in  Section  1  above,  the  threats  posed  to  public  health  of  these  engines’  unregulated 
emissions  was  substantial  even  on  the  basis  of  the  risk  estimates  in  the  2016  final  rule,  and  more 
recent  information  indicates  that  those  threats  were  significantly  underestimated. 

The  Proposed  Rule  references  earlier  exercises  of  the  rebuild  authority  -  though  omits  some 
significant  examples260 —  and  asserts  that  “[i]f  the  interpretation  being  proposed  here  were  to  be 
finalized,  EPA’s  authority  to  address  heavy-duty  engine  rebuilding  practices  under  CAA  section 
202(a)(3)(D)  would  not  be  affected.”261  The  agency  has  neither  acknowledged  that  it  is  changing 
position  regarding  its  exercise  of  authority  under  the  engine  rebuilding  provision262  —  indeed,  it 
outright  misstates  the  issue  at  82  Fed.  Reg.  53,443 —  andhas  not  offered  any  explanation  for  its 
unacknowledged  and  unjustifiable  change. 

EPA  independently  supported  the  gliders  provisions  in  its  Phase  2  Standards  with  a  compelling 
justification  under  section  202(a)(3)(D).263  EPA  has  not  revoked  this  separate,  stand-alone 
authority  for  the  glider  provisions,  and  there  is  no  basis  for  EPA  to  revoke  this  exercise  of 
authority  over  the  dangerous  and  disproportionate  pollution  from  rebuilt  diesel  engines  in  glider 
vehicles.  EPA’s  failure  to  consider  this  issue  necessitates  a  reproposal  should  the  agency  still 
seek  to  amend  any  feature  of  the  Phase  2  Standards  to  alter  their  substantive  terms. 

s  f  k  b  m  K 

In  the  Phase  2  Standards,  EPA  provided  that  glider  kit  manufacturers  are  “incomplete  vehicle 
manufacturers,”  and  thus  responsible  for  complying  with  the  emission  standards  established  for 
glider  vehicles. 

EPA  proposes  to  eliminate  the  provisions  regarding  glider  kits,  offering  two  grounds:  (1)  if 
glider  vehicles  are  not  new  motor  vehicles,  then  the  glider  kits  cannot  be  regulated  as  incomplete 
new  motor  vehicles,  and  (2)  a  glider  kit  may  not  itself  meet  the  definition  of  “motor  vehicle” 


258  See  State  Farm,  463  U.S.  at  42  (“[A]n  agency  changing  course  must  supply  a  reasoned  explanation  for  the 
change  beyond  that  which  may  be  required  when  an  agency  does  not  act  in  the  first  instance”);  id.  at  43  (stating  that 
an  agency  acts  arbitrarily  when  it  “entirely  failed  to  consider  an  important  aspect  of  the  problem”). 

259  State  Farm,  467  U.S.  at  48. 

260  EPA  has  regulated  the  emissions  from  remanufactured  engines  in  locomotives  and  marine  vessels  as  new 
engines.  See  40  CFR  Part  1042  subpart  I  (marine  engines)  and  40  CFR  §  92.1(a).  These  rales  are  based  on  the 
statutory  provision  that  “new  motor  vehicle  engines”  can  include  a  used  engine.  See  63  Fed.  Reg.  18980  (April  16, 
1998)  (applying  that  definition  to  non-road  engines  by  analogy),);  40  CFR  §  92.2  (definition  of  “new  locomotive 
engine”). 

261  Proposed  Rule,  82  Fed.  Reg.  at  53,443. 

262  See  Encino  Motorcars  LLC  v.  Navarro,  136  S.  Ct.  21 17,  2126  (2016)  (stating  that  when  an  agency  changes 
position  it  must  at  a  minimum  acknowledge  the  change  and  offer  a  reasoned  explanation  for  it). 

263  See  HDP2  Rule  81  Fed.  Reg.  at  73,518  (listing  §  202(a)(3)(D)  as  among  the  “multiple  authorities”  supporting  the 
rale). 
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because,  lacking  a  powertrain,  it  is  not  self-propelled.264  The  Proposal  misapprehends  the 
traditional  regulatory  policy  of  delegated  assembly,  which  allows  that  when  a  motor  vehicle  has 
multiple  manufacturers,  these  manufacturers  may  agree  among  themselves  which  is  to  certify 
compliance.  The  Proposal’s  new  interpretation  of  glider  kits  as  not  meeting  the  definition  of 
“motor  vehicle”  is  in  irreconcilable  tension  with  the  Agency’s  well-established  exercise  of 
authority  over  emissions  from  heavy-duty  vehicles,  which  typically  have  multiple  manufacturers. 

In  addressing  its  authority  over  glider  kits  in  the  Phase  2  Standards,  EPA  explained  that  it  “has 
the  authority  to  regulate  incomplete  motor  vehicles  and  manufacturers  thereof,  including 
unmotorized  chassis,”  and  “considers  glider  kits  to  be  incomplete  motor  vehicles  and  entities 
manufacturing  gliders  to  be  manufacturers  of  those  vehicles.”265  EPA  correctly  concluded  that, 
for  purposes  of  Title  2  of  the  CAA,  a  glider  kit  manufacturer,  which  controls  the  vehicle’s 
chassis,  cab,  tires,  body,  and  brakes,  is  a  “manufacturer  of  a  motor  vehicle.”266  And,  indeed,  it 
makes  practical  sense  for  the  glider  kit  manufacturer  to  be  included  “as  an  entity  responsible  for 
assuring  that  glider  vehicles  meet  the  Phase  2  vehicle  emission  standards”  because  the  glider  kit 
manufacturer  “control[s]  critical  elements  of  the  ultimate  vehicle’s  greenhouse  gas  emissions,  in 
particular,  all  aerodynamic  features  and  all  emissions  related  to  steer  tire  type.”267 

In  the  Phase  2  Standards,  EPA  did  not  set  separate  emission  standards  for  glider  kits  but 
indicated  that  either  the  glider  kit  manufacturer  or  the  glider  vehicle  manufacturer  could  certify 
compliance  with  the  greenhouse  gas  vehicle  standards.268  EPA  indicated  that  this  was  a  routine 
application  of  the  ‘delegated  assembly’  regulatory  provisions,  a  compliance  flexibility  which 
provides  that  when  a  new  motor  vehicle  has  multiple  manufacturers,  any  of  those  manufacturers 
may  certify  compliance  with  applicable  standards  provided  certain  conditions  are  satisfied.269  If 
the  glider  kit  manufacturer  chooses  not  to  certify,  it  must  send  certain  information  to  the 
downstream  manufacturer  of  the  glider  vehicle,  including  a  fuel  map  for  each  engine  used,  or  a 
default  map  consistent  with  good  engineering  judgment  should  a  manufacturer  be  unable  to 
generate  or  obtain  a  fuel  map  for  the  actual  engine.270  Glider  kit  manufacturers  are  also 
responsible  for  generating  test  data  with  respect  to  aerodynamics  and  tires. 

As  explained  in  section  V  above,  it  is  clear  that  glider  vehicles  are  new  motor  vehicles.  In  light 
of  this,  it  is  equally  clear  that  EPA  has  ample  authority  to  promulgate  the  various  provisions 
concerning  glider  kits  in  the  Final  Rule.  First,  EPA  has  obvious  authority  to  promulgate  GHG 
standards  for  new  motor  vehicles,  which  as  discussed  above  includes  glider  vehicles.  The  issue 
then  becomes  which  entity  involved  in  manufacture  of  the  vehicle  must  certify  compliance  with 
those  standards.  As  EPA  explained  in  the  preamble  to  the  Phase  2  Standards,  the  Act 


264  Proposed  Rule,  82  Fed.  Reg.  at  53,446. 

265  HDP2  Rule,  81  Fed.  Reg.  at  73,945. 

266  HDP2  Ruie,  81  Fed.  Reg.  at  73,516. 

267  81  Fed.  Reg.  at  73,516-17. 

268  81  Fed.  Reg.  at  73,517-18. 

269  Id.  at  73,518  and  73,945  referring  to  the  regulations  at  40  CFRpart  1037.620  through  1037.622;  see  also  RTC  p. 
1884. 

270  81  Fed.  Reg.  at  73,942. 
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contemplates  that  there  can  be  multiple  manufacturers  of  a  motor  vehicle.271  Indeed,  this  is 
routine  for  heavy-duty  vehicles,  where  one  entity  typically  manufactures  a  tractor,  another  the 
engine,  a  third  manufactures  the  trailer,  and  a  fourth  assembles  the  tractor  trailer.272  Since  any 
manufacturer  may  certify  under  section  206  of  the  CAA,  EPA  rules  have  long  provided 
provisions  allowing  manufacturers  to  choose  which  manufacturer  certifies  and  what  obligations 
the  non-certifying  manufacturer(s)  assume.273  The  provisions  provide  a  needed  measure  of 
flexibility  to  the  certification  process  by  allowing  manufacturers  themselves  to  determine  which 
entity  is  most  appropriate  to  certify  in  a  given  instance,  and  allows  an  upstream  manufacturer  to 
introduce  a  vehicle  into  commerce  before  it  is  in  certified  condition  when  a  downstream 
manufacturer  certifies.  As  EPA  explained  in  the  Phase  2  Standards,  the  provisions  regarding 
glider  kit  manufacturers  are  simply  an  application  of  these  long-standing  provisions.274  They 
allow,  but  do  not  compel,  the  glider  kit  manufacturer  to  certify  compliance.  In  the  Proposed 
Rule,  EPA  does  not  provide  any  considerations  to  justify  eliminating  this  useful  flexibility, 
intended  to  ease  compliance  with  the  provisions. 

Moreover,  section  208(a)  of  the  Act  provides  EPA  with  authority  to  regulate  manufacturers  of 
“new  motor  vehicle  . . .  parts  or  components”,  including  authority  to  “perform  tests  where  such 
testing  is  not  otherwise  reasonably  available  under  this  part”.  This  provision  provides  additional 
authority  to  require  glider  kit  manufacturers  to  generate  engine  maps  and  conduct  aerodynamic 
and  tire  testing. 

Further,  CAA  Section  203(a)(3)(B)  prohibits  the  use  of  “defeat”  devices  and  therefore  requires 
the  regulation  of  glider  kits  under  the  Act.275  Title  II  of  the  CAA  defines  “defeat”  devices  to 
include  “any  part  or  component  intended  for  use  with,  or  as  part  of,  any  motor  vehicle  .  .  .  where 
a  principal  effect  of  the  part  or  component  is  to  .  .  .  defeat .  .  .  any  .  .  .  element  of  design  installed 
...  in  a  motor  vehicle. . .  in  compliance  with  regulations  under  this  subchapter.”276  As  EPA 
explained  in  the  Phase  2  Standards,  “a  glider  kit  manufacturer  furnishing  a  glider  kit  in  a 
configuration  that  would  not  meet  the  tractor  standard  when  the  specified  engine,  transmission, 
and  axle  are  installed  would  likewise  cause  a  violation  of  the  tractor  emission  standard” 277 

EPA,  therefore,  concluded  that,  “the  glider  kit  would  be  a  defeat  device  with  respect  to  the 
tractor  vehicle  standard,  not  the  separate  engine  standard.  A  non-conforming  glider  kit  would 
adversely  affect  compliance  with  the  vehicle  standard.”278  This  logic  still  holds.  A  glider 
vehicle  is  assembled  with  defeat  device  “components”  for  which  a  “principal  effect”  is  to  duck 
compliance  with  EPA  regulations  for  new  motor  vehicles. 


271  See  81  Fed.  Reg.  at  73,515-16,  explaining  that  the  definition  of  manufacturer  in  section  216(1)  contemplates 
multiple  entities  since  it  includes  entities  engaged  in  either  manufacturing  or  assembling  a  new  motor  vehicle. 

272  Id.  at  73516. 

273  See  provisions  relating  to  delegated  assembly  in  sections  1037. 620-. 622. 

274  81  Fed.  Reg.  73,517. 

275  42  U.S.C.  §  7522(a)(3)(B). 

276  Id.  §  7522(a)(3)(B). 

277  81  Fed.  Reg.  at  73,517  (emphasis  added). 

278  Id.  at  73,517. 
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In  short,  the  proposal  misidentifies  the  issue,  compromises  long-standing  and  useful  delegated 
assembly  regulatory  provisions,  and  is  in  any  case  without  merit. 

s  ffK)tn  mom  a 

In  any  rulemaking,  an  agency  must  support  all  of  its  decisions  by  reasoned  explanation, 
comprehensively  examining  the  relevant  data  and  clearly  articulating  a  well-reasoned  and 
complete  explanation  for  its  action.279  Whether  writing  on  a  clean  slate  or  changing  policy 
previously  on  the  books,  an  agency  acts  arbitrarily  when  it  entirely  fails  to  consider  an  important 
aspect  of  the  problem  it  is  addressing.280  And  where  an  agency  reverses  its  position,  its  decision 
must  also  be  rigorously  supported,281  including  explanations  for  changes  in  policy  and  a  “rational 
connection  between  the  facts  found  and  the  choice  made.”282  EPA  has  failed  to  provide  a 
reasoned  explanation  for  the  proposed  repeal  and  has  failed  to  adequately  explain  the  agency’s 
change  in  position,  making  the  proposed  action  procedurally  deficient  and  quintessentially 
arbitrary  and  capricious.  EPA’s  blinkered  analysis  is  a  clear  violation  of  the  agency’s  duty  to 
explain  its  decision-making,  as  articulated  in  State  Farm  and  subsequent  case  law.283 

a.  Agencies  must  justify  reversing  the  course  of policy  by  addressing  the  existing 
record. 

As  the  basis  for  reversing  course,  the  agencies  may  not  offer  a  justification  “that  runs  counter  to 
the  evidence  before  the  agency,  or  is  so  implausible  that  it  could  not  be  ascribed  to  a  difference 
in  view  or  the  product  of  agency  expertise.”284  Where  EPA  makes  factual  findings  to  support  a 
new  policy,  and  those  findings  contradict  the  prior  record,  it  must  also  provide  “a  more  detailed 
justification”  in  demonstrating  that  the  change  is  reasoned.285  An  agency  may  not  “disregard 
contrary  or  inconvenient  factual  determinations  that  it  made  in  the  past,  any  more  than  it  can 
ignore  inconvenient  facts  when  it  writes  on  a  blank  slate.”286  In  particular,  more  detailed 
explanations  would  be  necessary  here  if  a  new  final  determination  relies  on  “factual  findings  that 
contradict  those  which  underlay.  .  .  prior  policy.”287  No  judicial  deference  is  provided  to  an 
agency’s  purported  exercise  of  its  technical  expertise  when  that  explanation  lacks  coherence.288 


279  See  Motor  Vehicle  Mfrs.  Ass'n  v.  State  Farm  Mut .  Auto .  Ins.  Co.,  463  U.S.  29,  43-44  (1983). 

280  State  Farm ,  463.  U.S.  at  43. 

281 FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  515  (2009);  See  also  State  Farm,  463  U.S.  29  (1983). 

282  State  Farm,  463  U.S.  at  43  (citation  omitted). 

283  See  id.  at  5 1 . 

284  Mat  43. 

285  FCC,  556  U.S.  at  515  (When  an  agency’s  “new  policy  rests  upon  factual  findings  that  contradict  those  which 
underlay  its  prior  policy,”  the  agency  must  “provide  a  more  detailed  justification  than  what  would  suffice  for  a  new 
policy  created  on  a  blank  slate.”). 

286  Id.  at  537  (Kennedy,  J.  concurring). 

287 Id.  at  515. 

288  Tripoli  Rocketry  Ass  A  v.  BATFE,  437  F.  3d  75,  77  (D.C.  Cir.  2006)  (“The  problem  in  this  case  is  that  ATFE’s 
explanation  for  its  determination  that  APCP  deflagrates  lacks  any  coherence.  We  therefore  owe  no  deference  to 
ATFE’s  purported  expertise  because  we  cannot  discern  it.”);  Coburn  v.  McHugh ,  679  F.  3d  924,  926,  934  (D.C.  Cir. 
2012)  (“Because  the  ABCMR’s  decisions  are  largely  incomprehensible  on  these  points,  they  are  unworthy  of  any 
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In  particular,  the  Supreme  Court  has  emphasized  that  more  detailed  explanations  may  be 
necessary  in  the  case  of  rules  that  involve  “serious  reliance  interests.”289  In  this  case,  freight 
truck  manufacturers  have  made  significant  investments  in  modem  pollution  controls  in  reliance 
on  a  level  playing  field,290  one  that  the  glider  tmck  pollution  standards  rollback  would  seriously 
undermine.  Moreover,  local  air  quality  jurisdictions  and  regulations  across  the  country  rely  on 
federal  vehicle  standards  as  part  of  complex,  multi-step  deliberations  and  planning  to  achieve  air 
quality  goals,  such  as  nitrogen  oxides  reductions  in  California;  these  reliance  interests  will  be 
seriously  impacted  should  EPA  move  ahead  and  finalize  this  proposal.291  Under  such 
circumstances,  agencies  must  provide  “a  more  detailed  justification”  than  what  is  required  for  a 
new  regulation  created  on  a  blank  slate.292 

Rulemaking  under  the  Clean  Air  Act  is  subject  to  the  general  requirements  of  statutory 
conformity  and  reasoned  decision-making  derived  from  the  Administrative  Procedure  Act  and 
basic  principles  of  administrative  law.293  Among  other  requirements,  Clean  Air  Act  rules  cannot 
be  “arbitrary,  capricious,  an  abuse  of  discretion,  or  otherwise  not  in  accordance  with  law,”  “in 
excess  of  statutory  jurisdiction,  authority,  or  limitations,  or  short  of  statutory  right,”  or  “without 
observance  of  procedure  required  by  law.”294 

These  requirements  fully  apply  to  decisions  to  modify  or  repeal  existing  regulations.295 
Agencies,  including  EPA,  must  adhere  to  basic  standards  of  reasoned  decision-making  when 
they  propose  to  change  existing  policy  by  repealing  regulations.  Although  agencies  generally 
enjoy  latitude  to  change  their  policies,  they  cannot  ignore  the  policies  they  propose  to  abandon, 
disregard  the  factual  record  underlying  those  policies,  adopt  new  policies  that  violate  the  law,  or 
leave  changes  in  policy  direction  inadequately  explained. 

Agencies  must  justify  changes  in  course  -  with  the  particular  burden  of  justification  depending 
upon  the  circumstances.  Among  other  things,  an  agency  seeking  to  repeal  existing  policy  must: 


deference/’);  see  also  Haselwander  v.  McHugh ,  774  F.  3d  990,  996  (D.C.  Cir.  2014);  Global  Tel*Linkv .  FCC,  859 
F.3d  39,  56  (D.C.  Cir.  2017). 

289  FCC,  556  U.S.  at  515;  see  also  Encino  Motorcars ,  LLC  v.  Navarro ,  136  S.  Ct.  2117,  2126  (2016). 

290  See,  e.g. ,  Testimony  of  Glen  Kedzie,  American  Trucking  Associations,  EPA  public  hearing  on  Proposed  Rule 
(December  4,  2017)  (“AT A  members  buy  a  tremendous  amount  of  new  equipment  and  pay  a  premium  price 
investing  in  clean  engine  technologies.”). 

291  See,  e.g .,  Testimony  of  Steve  Cliff,  Deputy  Executive  Officer,  California  Air  Resources  Board,  EPA  public 
hearing  on  Proposed  Rule  (December  4,  2017)  (“Gliders  are  so  much  higher  emitting  than  modem  trucks  that  even  if 
only  a  small  number  of  them  operate  in  California,  California’s  overall  air  quality  progress  will  be  impeded.”). 

292  FCC,  556  U.S.  at  515-16. 

293  See  42  U.S.C.  7607(d)(9);  see  also  5  U.S.C.  706(1);  Catawba  County  v.  EPA ,  571  F.3d  20, 41  (D.C.  Cir.  2009) 
(discussing  CAA  and  APA  review  standards). 

294  42  U.S.C.  7607(d)(9)(A,  C,  D). 

295  See  FCC  v.  Fox  Television  Stations,  Inc.,  556  U.S.  502,  514-15  (2009);  Motor  Vehicle  Mfrs.  Assrn  of  U.S. ,  Inc.  v. 
State  Farm  Mut.  Auto.  Ins.  Co.,  463  U.S.  29, 43-44  (1983);  see  Natl  Ass  ’n  of  Home  Builders  v.  EPA,  682  F.3d 
1032,  1038  (D.C.  Cir.  2012). 
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(1)  Acknowledge  the  change  in  policy;296 

(2)  Provide  a  “reasoned  explanation”  for  changing  course;297 

(3)  Demonstrate  that  the  new  policy  is  itself  consistent  with  the  governing  statute;298 

(4)  Ensure  that  the  new  policy  is  itself  supported  by  the  record,  “based  on  consideration 
of  the  relevant  factors,”  and  supported  with  “rational  connection^]  between  the  facts 
found  and  the  choice  made”;299 

(5)  Explain  why  the  agency  is  rejecting  policy  judgments  or  factual  determinations 
underlying  the  prior  rule;300 

(6)  Consider  relevant  alternatives  reflected  in  the  prior  rule’s  record,  and  explain  why 
agency  is  not  adopting  them  in  the  new  rule;301 

(7)  Address  “serious  reliance  interests”  grounded  on  the  prior  policy.302 

When  changing  regulations  by  amendment,  agencies  must  provide  a  “reasoned  explanation  for 
the  change.”303  They  must  “of  course.  .  .  show  that  there  are  good  reasons  for  the  new  policy,” 
and  they  must  acknowledge  and  address  ways  in  which  the  “new  policy  rests  upon  factual 


296  See  FCC ,  556  U.S.  at  514-15  (to  change  course  an  agency  must  “display  awareness  that  it  is  changing  position,” 
and  “show  that  there  are  good  reasons  for  the  new  policy”).  See  Verizon  v.  FCC ,  740  F.3d  623,  636  (D.C.  Cir.  2014) 
(agency  must  “acknowledge”  and  “explain  the  reasons  for  a  changed  interpretation”). 

297  State  Farm ,  463  U.S.  at  42.  See  also  AMB  Onsite  Services-West  v.  NLRB.  849  F.3d  1 137,  1 146  (D.C.  Cir.  2017) 
(“It  is  well-settled  that  NRLB. . .  cannot  ‘tum[]  its  back  on  its  own  precedent  and  policy  without  reasoned 
explanation.’”)  (quoting  Dupuy  v.  NLRB ,  806  F.3d  556,  563  (D.C.  Cir.  2015));  see  Public  Citizen  v.  Steed ,  733  F.2d 
93,  98  (D.C.  Cir.  1984);  see  also ;  Verizon  v.  FCC ,  740  F.3d  623,  636  (D.C.  Cir.  2014). 

298  See  FCC ,  556  U.S.  at  514-15  (new  policy  must  be  “permissible  under  the  statute”);  see  also  Natl  Cable  & 
Telecomms .  Assfn  v.  Brand X Lnternet  Servs.,  545  U.S.  967,  981  (2005);  Chevron  USA  v.  NRDC,  467  U.S.  837,  865- 
66  (1984);  see  Public  Citizen  v.  Fed.  Motor  Carrier  Safety  Admin.,  374  F.3d  1209,  1216  (D.C.  Cir.  2004). 

299  See  State  Farm ,  463  U.S.  at  43  (agency  decision  must  be  “‘based  on  a  consideration  of  the  relevant  factors”  and 
agency  cannot  have  “relied  on  factors  which  Congress  has  not  intended  it  to  consider”)  (quoting  Burlington  Truck 
Lines  v.  United  States,  371  U.S.  156,  168  (1962)));  Pub.  Citizen  v.  Fed.  Motor  Carrier  Safety  Admin.,  374  F.3d 
1209,  1216  (D.C.  Cir.  2004);  42  U.S.C.  7607(d)(9). 

300  FCC,  556  U.S.  at  5 16  (“when  ...  [a]  new  policy  rests  upon  factual  findings  that  contradict  those  which  underlay 
its  prior  policy”  agency  must  provide  “a  more  detailed  justification  than  what  would  suffice  for  a  new  policy  created 
on  a  blank  slate”;  agency  must  supply  adequate  grounds  “for  disregarding  facts  and  circumstances  that  underlay  or 
were  engendered  by”  prior  rule);  Pub.  Citizen,  733  F.2d  at  98  (agency  must  “‘cogently  explain’”  basis  for 
suspending  rule)  (quoting  State  Farm,  463  U.S.  at  48);  Organized  Village  ofKake  v.  U.S.  Dep  1  off  Agric.,  795  F.3d 
956,  968-969  (9th  Cir.  2015);  AMB  Onsite  Services-West  v.  NLRB,  849  F.3d  1 137,  1 146  (D.C.  Cir.  2017);  see  also, 
Humane  Soc'y  v.  Locke,  626  F.3d  1040,  1051  (9th  Cir.  2010). 

301  State  Farm,  463  U.S.  at  5 1  (finding  that  NHTSA  had  arbitrarily  failed  to  explain  its  rejection  of  option  of 
requiring  airbags  despite  its  prior  finding  “that  airbags  are  an  effective  and  cost-beneficial  life-saving  technology”); 
Pub.Citizen  v.  Steed,  733  F.2d  93,  100  (D.C.  Cir.  1984)  (setting  aside  suspension  of  rule  because  NHTSA  “failed  to 
explain  why  alternatives,  which  the  rulemaking  record  indicates  were  available  to  the  agency,  could  not  correct” 
problem  agency  relied  on  as  basis  for  suspending  rule);  Inti  Ladies  *  Garment  Workers  ’  Union  v.  Donovan,  722  F.2d 
795,  816  (D.C.  Cir.  1983)  (agency  impermissibly  failed  to  consider  alternatives  to  repeal  “raised  in  [the]  original 
notice  and  the  comments”). 

302  See,  e.g.,Encino  Motorcars  v.  Navarro,  136  S.  Ct.  21 17,  2126  (2016)  (quoting  FCC,  566  U.S.,  at  515);  see  also 
Smiley  v.  Citibank  South  Dakota,  517  U.S.  735,  742  (1996);  U.S.  Telecom  Ass  n  v.  FCC,  825  F.3d  674,  708  (D.C. 
Cir.  2016). 

303  Encino  Motorcars  v.  Navarro,  136  S.  Ct.  at  2125  (citing  Nat  1  Cable  &  Telecomms.  Assn.  v.  Brand X Lnternet 
Serv .,  545  U.S.  967,  981-982  (2005)  mdNRDCv.  Chevron,  467  U.S.  837,  863-864  (1984)). 
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findings  that  contradict  those  which  underlay  its  prior  policy.”304  As  State  Farm  explains,  an 
agency  proposing  to  change  policy  must  squarely  address  the  legal  and  record  bases  of  the  policy 
it  proposes  to  repeal  and  must  explain  why  it  is  changing  course.305  An  agency  proposing  a 
regulatory  change  must  openly  address  and  analyze  the  substance  of  the  old  and  new  policies, 
including  both  their  evidentiary  bases  and  the  relation  to  the  relevant  statute.306  It  must  also 
provide  a  reasoned  explanation  for  rejecting  or  discounting  the  importance  of  facts  that  it  had 
previously  relied  upon.307 

b.  EPA  has  utterly  failed  to  address  the  existing  record  for  the  glider  provisions, 
failing  to  properly  justify  the  Proposed  Repeal. 

EPA’s  failure  to  consider  any  of  the  myriad  factual  and  policy  issues  implicated  by  revoking  the 
glider  truck  pollution  limits  violates  bedrock  principles  of  reasoned  decision-making.  These 
principles  require  that  agencies  consider  all  relevant  factors,  provide  a  rational  explanation  for 
their  policy  choices,  address  relevant  factual  issues,  and  respond  to  significant  issues  and 
concerns  raised  in  the  public  comments. 

EPA’s  proposal  to  exempt  glider  vehicles  from  pollution  limits  disregards  these  constraints.  As 
in  State  Farm ,308  the  agency’s  casual  approach  to  deregulation  has  included  scant  consideration 
of  the  urgent  public  hazard  its  proposal  would  create.  EPA  is  proposing  to  excuse  glider  trucks 
entirely  from  any  modem  pollution  limits,  so  that  there  will  be  no  federal  protections  in  place 
against  the  dangerous  pollutants  from  this  growing  source.  That  lack  of  protection  is  in  direct 
conflict  with  EPA’s  findings  concerning  the  growing  pollution  burden  from  glider  trucks,  and 
EPA’s  own  statutory  obligation  to  address  these  pollutants  and  protect  public  health.  If  EPA  is 
to  finalize  the  Proposed  Rule,  the  agency  has  an  obligation  to  explain  why  it  is  departing  from 
the  well-documented  determinations  made  in  the  2016  Phase  2  Standards.  Yet,  in  the  proposal, 
EPA  fails  to  address  the  factual  record. 

EPA’s  Proposed  Rule  is  devoid  of  any  real  acknowledgment  of  major  health  risks  from  glider 
vehicles’  disproportionate  pollution.  So  far  as  the  Proposed  Rule  reveals,  EPA  has  given  no 
considerationto  the  impact  of  glider  truck  emissions  and  the  proposed  repeal  on  public  health  and 
welfare;  indeed,  the  agency’s  new  report  on  glider  vehicle  emissions  goes  unmentioned  even 
though  it  shows  the  pollution  from  glider  vehicles  is  even  worse  than  the  agency  anticipated  in 
the  Phase  2  Standards.  The  central  health-  and  welfare-protective  purpose  of  Clean  Air  Act 
Section  202  is  missing  from  EPA’s  statutory  analysis,  which  is  driven  instead  by  an  effort  to 
shrink  and  avoid  EPA’s  obligations  to  control  pollution  from  heavy-duty  diesel  engines  and 
vehicles.  Numerous  additional  consequential  factors  that  EPA  has  failed  to  address,  including 
environmental  justice  concerns,  the  effect  on  heavy-duty  industry  investments  in  emission 
controls,  the  effects  on  small  business  dealers,  impacts  on  states’  ability  to  meet  NAAQS,  and 


304  FCC,  556  U.S.  502,  515  (2009). 

305  State  Farm,  463  U.S.  at  41-42. 

306  See  id.  at  46-49. 

307  FCC,  556  U.S.  502,  515-16. 

308  State  Farm,  463  U.S.  at  52-53  (noting  undisputed  evidence  that  use  of  seat  belts  would  save  many  lives). 
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the  implications  of  the  proposed  interpretation  of  the  statute  on  other  vehicle  standards,  are 
itemized  in  Section  7(e)  below. 

EPA  may  not  avoid  its  obligation  to  confront  its  own  findings  by  claiming  that  the  Proposed 
Rule  is  exclusively  statutory  in  nature.309  The  statute  is  centrally  concerned  with  pollution 
control,  and  EPA’s  proposal  would  cause  dramatic  increases  in  pollution,  while  also 
undermining  emissions  standards  for  other  heavy-duty  vehicles  whose  sales  are  directly 
impacted  by  the  proliferation  of  glider  vehicles.  EPA  may  not  avoid  (either  as  a  matter  of 
reasoned  statutory  construction  under  Chevron  or  as  “reasoned  decisionmaking”  under  State 
Farm)  analysis  of  how  its  proposed  action  relates  to  these  factors. 

Similarly,  EPA  cannot  rationally  choose  among  alternative  interpretations  of  the  Clean  Air  Act 
without  considering  the  practical  consequences  of  the  alternative  interpretations.  EPA’s  proposal 
does  not  meaningfully  address  any  of  the  underlying  factual  and  policy  judgments.  Nor  does 
EPA’s  proposal  demonstrate  why  EPA’s  new  interpretation  is  preferable  in  light  of  the  purposes 
set  out  in  the  statute. 

EPA  cannot  reasonably  claim  that  this  statute  is  so  clear  that  it  eliminates  the  need  to  consider 
facts  and  evidence.310  Furthermore,  the  agency  makes  clear  in  the  proposal  that  it  does  not 
believe  the  proposed  course  of  action  is  commanded  by  the  statute  (as  it  clearly  cannot),  using 
clearly  discretionary  language  such  as  “EPA  is  now  proposing  to  find  that  the  most  reasonable 
reading  of  the  relevant  provisions”311  is  its  new  interpretation,  and  noting  that  the  agency  “is 
entitled  to  assess  administrative  records  and  evaluate  priorities  in  light  of  the  philosophy  of  the 
administration.”3 12 


c.  EPA  has  failed  to  justify  the  Proposed  Repeal  in  light  of  the  heavy-duty 
industry’s  reliance  interests  in  maintaining  the  Phase  2  glider  provisions. 

EPA  also  has  given  no  consideration  to  the  substantial  reliance  interests  that  would  be  undone 
were  EPA  to  finalize  its  repeal  as  proposed.313  A  diverse  array  of  heavy  duty  freight  industry 
constituents  —  tractor  manufacturers,  engine  manufacturers,  pollution  control  equipment 


309  82  Fed.  Reg.  53,442,  53,444-46  (Nov.  16, 2017). 

310  See  Peter  Pan  Bus  Lines  v.  Fed  Motor  Carrier  Safety  Admin.,  471  F.3d  1350, 1354  (D.C.Cir.2006)  (“  ‘deference 
to  an  agency's  interpretation  of  a  statute  is  not  appropriate  when  the  agency  wrongly  believes  that  interpretation  is 
compelled  by  Congress’”)  (quoting  PDK  Laboratories  v.  DEA,  362  F.3d  786,  798  (D.C.Cir.  2004)  (other  citations 
omitted));  Peter  Pan,  471  F.3d  at  1354  (“As  we  explained  in  PDK,  Chevron  step  2  deference  is  reserved  for  those 
instances  when  an  agency  recognizes  that  the  Congress's  intent  is  not  plain  from  the  statute's  face.  ‘In  precisely  those 
kinds  of  cases,  it  is  inciunbent  upon  the  agency  not  to  rest  simply  on  its  parsing  of  the  statutory  language’ — 
‘[language” — “[i]t  must  bring  its  experience  and  expertise  to  bear  in  light  of  competing  interests  at  stake.’  ”).”) 
(quoting  PDK,  362  F.3d  at  797-98  (citing  Chevron  v.  NRDC,  467  U.S.  837,  865-66  (1984))););  Prill  v.  NLRB,  755 
F.2d  941,  947-48  (D.C.  Cir.  1985)  (agency  commits  reversible  error  when  agency  erroneously  concludes  that 
particular  regulatory  action  is  mandated  by  statute,  rather  than  based  on  its  “own  judgment”). 

311  82  Fed.  Reg.  at  53,447. 

312  82  Fed.  Reg.  at  53,443. 

313  See  Mexichem  Flour  v.  EPA,  866  F.3d  451, 462  (D.  C.  Cir.  2017)  (“to  the  extent  that  EPA's  prior  approach  had 
‘engendered  serious  reliance  interests,’  EPA  would  need  to  provide  a  ‘more  detailed  justification’  for  its  change”) 
(quoting”,  FCC  v.  Fox  Television  Stations,  566  U.S.  502,  515  (2009)).). 
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manufacturers,  large  fleet  operators,  and  truck  dealers —  travelled  to  the  December  4  public 
hearing  to  underscore  that  this  proposal  will  undercut  to  their  settled  expectations  and  investment 
in  modem  pollution  control  of  heavy  duty  trucks.  EPA’s  failure  to  address  this  issue  is  itself 
fatal  legal  error.314 

d.  EPA  has  failed  to  provide  adequate  notice  of  key  issues. 

EPA  fails  to  provide  adequate  notice  of  any  of  the  key  issues  involved,  much  less  how  the 
agency  evaluates  and  intends  to  address  those  issues.  The  critical  issues  on  which  the  agency  has 
failed  to  provide  notice  are  many.  Among  these  are: 

1 .  any  discussion  of  the  proposal’s  environmental  and  public  health  consequences; 

2.  any  discussion  of  the  impacts  the  proposal  would  have  on  environmental  justice  and  near¬ 
road  communities,  which  will  be  disproportionately  exposed  to  the  diesel  exhaust  from 
glider  vehicles; 

3.  any  discussion  of  the  impacts  on  manufacturers  and  dealers  (many  of  them  small 
businesses)  of  current  engines  and  trucks; 

4.  any  discussion  of  the  implications  for  attainment  and  maintenance  of  PM  and  ozone 
NAAQS; 

5 .  any  discussion  of  the  safety  of  glider  vehicles; 

6.  any  discussion  of  why — or  even  whether — having  exercised  its  section  202  (a)(3)(D) 
authority  over  rebuilt  diesel  engines  in  the  Phase  2  Standards,  EPA  now  is  choosing  to 
revoke  its  exercise  of  that  authority; 

7.  and  most  fundamentally,  any  discussion  of  how  the  proposal  is  consistent  with  the  goals 
and  objectives  of  the  Clean  Air  Act. 

To  provide  adequate  notice,  an  agency  must  “make  its  views  known  to  the  public  in  a  concrete 
and  focused  form  so  as  to  make  criticism  or  formulation  of  alternatives  possible”.315  This  is 
impossible  here  given  the  agency’s  failure  even  to  mention,  much  less  rationally  discuss,  the  host 
of  issues  essential  to  the  question  of  whether  unregulated  operation  of  the  high-polluting  glider 
vehicles  should  be  allowed. 

Moreover,  the  obligation  to  provide  adequate  notice  “is  especially  important  in  light  of 
Congress’  intent,  expressed  in  Section  307(d)  [of  the  CAA],  that  EPA  provide  a  detailed 
proposal  for  interested  parties  to  focus  their  comments  on.”316  Section  307(d)(3)  of  the  Act 
requires  that  EPA  provide  notice  in  the  proposed  rule  of  “the  factual  data  on  which  the  proposed 
rule  is  based”,  “the  methodology  used  in  obtaining  the  data  and  in  analyzing  the  data”,  and  the 
“major  . . .  policy  considerations  underlying  the  proposed  rule.”  All  these  data  and  documents 
are  to  be  included  in  the  docket  on  the  date  of  proposal.  Section  307(d)(6)  provides  that  a 
regulation  “may  not  be  based  (in  part  or  whole)  on  any  information  or  data  which  has  not  been 
placed  in  the  docket  as  of  the  date  of  promulgation.”317  EPA  has  failed  to  comply  with  these 


314  See  Section  V  above. 

315  Home  Box  Office  v.  FCC,  567  F.2d  9,  36  (D.C.Cir.  1977). 

316  Small  Refiner  Lead  Phase-Down  TaskForce  v.  EPA,  705  F.  2d  506,  546  (D.C.  Cir.  1983). 

317  42  U.S.C.  §  7607.  See  also  Small  Refiner  Lead  Phase-Down  TaskForce,  705  F.2d  506,  519  (“The  final  rale 
must  be  based  entirely  on  material  that  has  ‘been  placed  in  the  docket  as  of  the  date  of...  promulgation’”). 
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requirements.  EPA  invokes  the  Tennessee  Technical  University  letter  on  glider  vehicle 
emissions  without  disclosing  any  relevant  information,  such  as  the  study’s  test  conditions  and 
methodology,  or  the  discussion  between  EPA  technical  staff  and  TTU  discussed  above.318  Nor 
has  EPA  made  available  the  emissions  data  supporting  the  TTU  study  conclusions  it  references 
in  the  proposal,319  undermining  the  public’s  ability  to  meaningfully  comment  upon  it.320 

The  proposal  also  fails  to  disclose  that  the  agency  had  conducted  its  own  emission  tests  in  2017, 
which  not  only  confirm  the  magnitude  of  glider  vehicle  emissions  but  indicate  that  those 
emissions  are  even  higher  than  initially  estimated.  Documentation  of  EPA’s  own  emissions 
testing  and  of  EPA’s  teleconference  with  TTU  on  TTU’s  testing  methodology  was  not  posted  to 
the  rule  docket  until  November  22,  20 17, 321  several  days  after  publication  of  the  proposal, 
limiting  stakeholders’  ability  to  assess  and  comment  on  it.322  The  proposal  also  makes  no 
mention  of  the  meeting  between  Fitzgerald  and  Administrator  Pruitt,  which  likely  influenced  the 
reopening  of  the  2016  final  rule  and  hence  is  “information  ...  on  which  the  proposed  rule 
relies”.323  These  omissions  and  delayed  availability  of  centrally  relevant  data  are  and  in  clear 
violation  of  section  307(d)(3),  section  307(d)(6),  and  basic  administrative  due  process.324 
Indeed,  Congress  intended  notice  and  opportunity  for  comment  to  be  particularly  extensive  under 
section  307(d)(3)  the  CAA.325 

Without  any  indication  from  the  agency  of  its  views  on  any  of  the  relevant  and  vital  issues  on 
which  EPA  failed  to  provide  notice,  no  final  action  in  this  proceeding  is  possible  unless  and  until 
adequate  notice  and  opportunity  to  comment  are  provided  by  the  agency.326  In  light  of  the 
agency’s  failure  to  provide  notice  of  any  number  of  key  facts  upon  which  the  proposed  repeal  is 


318  See  Section  I  above. 

319  See  Email  from  William  Charmley  to  Tom  Brewer,  Doc.  ID:  EPA-HQ-OAR-2014-0827-4272,  available  at 
https  ://www  .regulations,  go v/document?D=EP  A- HQ-0  AR-20 1 4-0827-427 2 . 

320  Kennecott  Corp .  v.  EPA ,  684  F.2d  1007,  1019  (D.C.  Cir.  1982)  (documents  which  “form  a  basis  for  the 
regulations  . . .  should  properly  have  been  included  in  the  docket”  and  “EPA's  failure  to  include  such  documents 
constitutes  reversible  error”);  “Integral  to  an  agency's  notice  requirement  is  its  duty  to  “identify  and  make  available 
technical  studies  and  data  that  it  has  employed  in  reaching  the  decisions  to  propose  particular  rules.  Kern  Cty .  Farm 
Bureau  v.  Allen ,  450  F.3d  1072,  1076  (9th  Cir.  2006)  (“An  agency  commits  serious  procedural  error  when  it  fails  to 
reveal  portions  of  the  technical  basis  for  a  proposed  rule  in  time  to  allow  for  meaningful  commentary.’”)  (quoting 
Solite  Corp.  v.  EPA,  952  F.2d  473,  484  (D.C.  Cir.  1991)). 

321  The  date  that  the  memo  was  posted  to  the  docket  is  indicated  at  https://www.regulations.gov/document?D=EPA- 
HQ-QAR-20 14-0827-24 17. 

322  See  Section  VIII. 

323  42  U.S.C.  §  7607;  see  Section  IX  below.) 

324  Sierra  Club  v.  Costle ,  657  F.2d  298,  398  (D.C.  Cir.  1981)  (“If. . .  documents  of  central  importance  upon  which 
EPA  intended  to  rely  had  been  entered  on  the  docket  too  late  for  any  meaningful  public  comment  prior  to 
promulgation,  then  both  the  structure  and  spirit  of  section  307  would  have  been  violated.”). 

325  See,  e.g.,  H.R.  Rep.  at  319, 4  Leg.  Hist.  2786,  1977  U.S.  Code  Cong.  &  Ad.  News  at  1398  (the  new  procedures 
will  “insure  an  effective  opportunity  for  public  participation  in  the  rulemaking  process”);  123  Cong.  Rec.  27,075 
(1977),  3  Leg.  Hist.  333  (statement  of  Rep.  Broyhill)  (the  new  procedures  “will  assure  the  opportunity  for  more 
extensive  public  participation  in  the  rulemaking  process”). 

326  Ne.  Maryland  Waste  Disposal  Autk  v.  EPA,  358  F.3d  936,  949  (D.C.  Cir.  2004)  (“Without  a  readily  accessible 
statement  of  the  agency's  rationale,  interested  parties  cannot  comment  meaningfully  during  the  rulemaking 
process.”) 


64 


EPA-1 9-01 26-A-002678 


ED  001620  00003080-00064 


EPA-HQ-20 1 8-002 121  Production  Set  #2 


based,327  or  of  major  legal  interpretations  underlying  the  proposed  rule,328  EPA  must  issue  a 
reproposal  should  the  agency  still  seek  to  substantively  amend  any  feature  of  the  Phase  2 
Standards.329 

Not  only  must  EPA  rely  on  docketed  information  in  promulgating  a  rulemaking,  the  agency  is 
required  under  section  307(d)(6)(B)  to  respond  to  significant  comments.330  Failure  to  do  so 
constitutes  a  procedural  failure.331 

e.  The  Proposal  Fails  to  Consider,  Let  Alone  Reasonably  Address,  an  Array  of  the 
Factors  Relevant  to  EPA  ’v  Decision. 

An  agency  acts  arbitrarily  when  it  “entirely  failed  to  consider  an  important  aspect  of  the 
problem.”332  The  proposal  fails  to  consider  a  host  of  critical  issues: 

—  Any  consideration  of  environmental  consequences.  EPA  estimated  in  the  2016  Final  Rule 
that  each  model  year  of  glider  vehicle  production  at  an  estimated  10,000  vehicles  per  year  would 
result  in  from  700-1600  premature  mortalities.333  This  estimate  is  for  exposure  to  PM2.5  alone, 
and  does  not  account  for  cancers  caused  by  exposure  to  the  unfiltered  diesel  exhaust  or  from 
exposure  to  ozone.  It  now  appears  that  these  estimates  are  too  low  —  measured  PM  emissions 
from  a  Fitzgerald  glider  truck  were  up  to  10  times  higher  than  EPA  estimated  in  its  risk 
assessment.334  EDF’s  own  modeling  indicates  that,  with  the  likely  increase  in  glider  vehicle 
sales,  pollution  burdens  from  this  Proposed  Rule  may  be  even  more  significant  than  EPA’s  2016 
evaluation.335  The  Proposal  ignores  the  issue,  except  for  an  offhand  statement  (after  noting  that 
health  benefits  to  children  from  the  2016  Final  Rule  would  be  lost)  that  NAAQS  protections 
remain.336  There  is  no  NAAQS  for  diesel  exhaust,  and  EPA  says  nothing  whatever  about  what 
means,  if  any,  could  be  available  to  the  States  to  address  the  additional  NAAQS  pollution.  And 
if  Congress  intended  that  the  NAAQS  would  be  sufficient  protection  from  vehicular  air 
pollution,  it  would  not  have  enacted  Title  2  of  the  Clean  Air  Act.  This  glaring  omission  itself 
renders  the  proposal  fatally  arbitrary. 


327  42  U.S.C.  §  7607. 

323  Id. 

329  Kennecott  Corp.  v.  EPA.,  684  F.2d  1007, 1019-20  (D.C.  Cir.  1982)  (where  data  of  central  relevance  to  the 
rulemaking  was  not  placed  in  the  docket  until  shortly  before  promulgation,  “EPA's  refusal  to  convene  a  new  round 
of  public  comment  proceedings  constitute  [ed]  reversible  error  under  s  307(d)(9)”);  Union  Oil  Co.  of  California  v. 
U.S.  E.P.A.,  821  F.2d  678,  682-83  (D.C.  Cir.  1987)  (The  “docket  must  provide  the  entire  basis  for  the  final  rule  . . . 
failure  to  docket  data  and  analysis  relied  upon  in  formulating  a  final  rale  violates  §  307(d)(6)(C)  of  the  Clean  Air 
Act”). 

330  42  U.S.C.  §  7607. 

331  Ne.  Maryland  Waste  Disposal  Auth.  v.  EPA,  358  F.3d  936,  950  (D.C.  Cir.  2004). 

332  State  Farm,  463  U.S.  at  43. 

333  See  HDP2  Response  to  Comments  at  1965  &  1963. 

334  U.S.  Environmental  Protection  Agency,  Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty 
On-Highway  Diesel  Glider  Vehicles,  Nov.  20,  2017,  Docket  No.  EPA-HQ-OAR-20 14-0827-24 17. 

335  See  Section  1(g). 

33682  Fed.  Reg.  53,442;  53,448. 
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While  EPA’s  failure  to  consider  the  impact  of  increased  emissions  on  human  health  is  a  core 
error,  it  is  hardly  the  only  important  consideration  that  EPA  has  failed  to  consider  in  the 
proposed  rule: 

—  Any  consideration  of  the  proposal’s  implications.  As  explained  at  above337,  the  proposal  rests 
on  a  theory  that  threatens  to  undermine  all  Title  2  vehicular  controls:  put  a  used  part  on  an 
otherwise  new  motor  vehicle  and  Title  2  no  longer  applies.  The  proposal  could  also  undermine 
existing  standards  for  remanufactured  marine  and  locomotive  engines.  The  agency  has  failed  to 
address  these  implications. 

—  Any  consideration  of  environmental  justice  issues.  Near-roadway  communities  will  be 
exposed  to  additional  harmful  pollution  from  glider  vehicles  under  this  Proposed  Rule.338  These 
communities  are  disproportionately  low-income  communities  of  color.  Under  Executive  Order 
12,898,  EPA  has  a  responsibility  to  evaluate  these  impacts — yet  the  proposal  provides  no 
analysis  or  consideration  of  this  issue. 

— Effects  on  trucking  and  engine  manufacturing  industries.  By  sanctioning  unlimited  pollution 
emissions  from  glider  vehicles,  the  proposal  leads  to  a  unlevel  playing  field,  putting  at  risk 
investments  and  jobs  in  protective  vehicular  and  engine  emission  controls.339  An  unlevel  playing 
field  will  also  adversely  impact  dealers  of  new  trucks  meeting  current  emission  standards.340 
The  proposal  fails  to  address  these  impacts,  or  otherwise  consider  them. 

—  Existence  and  exercise  of  authority  over  rebuilt  diesel  engines.  As  explained  above341, 
section  202(a)(3)(D)  of  the  Act  not  only  provides  explicit  authority  over  rebuilt  diesel  engines, 
but  EPA  exercised  that  authority  in  the  2016  Final  Rule  to  control  emissions  from  rebuilt  diesel 
engines  in  glider  vehicles.  The  proposal  unlawfully  fails  to  explain  why  it  is  choosing  to  revoke 
its  exercise  of  that  authority. 

—  Implications  for  attaining  and  maintaining  PM  and  Ozone  NAAQS.  Several  states  testified  at 
the  public  hearing  that  states  have  factored  in  the  restrictions  on  uncontrolled  glider  vehicular 
emissions  into  PM  and  NOx  budgets.  The  proposal  undermines  these  efforts  and  fails  to  address 
the  issue.  The  proposal  also  fails  to  address  the  implications  for  stationary  sources.  The 
additional  NOx  and  PM  emissions  will  need  to  be  made  up  out  of  stationary  source  emissions. 
The  proposal  again  fails  to  address  this  issue. 


337  See  Section  V  above. 

338  See,  e.g.  Testimony  of  David  Friedman,  Consumers  Union, ,  EPA  public  hearing  on  Proposed  Rule  (December  4, 
2017);  Testimony  of  Blanca  Iris  Verduzco,  East  Yard  Communities  for  Environmental  Justice,  EPA  public  hearing 
on  Proposed  Rule  (December  4, 2017). 

339  See,  e.g..  Testimony  of  Glen  Kedzie,  American  Trucking  Association,  EPA  public  hearing  on  Proposed  Rule 
(December  4,  2017);  Testimony  of  Volvo,  EPA  public  hearing  on  Proposed  Rule  (December  4, 2017);  Testimony  of 
Heavy  Duty  Fuel  Efficiency  Group,  EPA  public  hearing  on  Proposed  Rule  (December  4, 2017). 

340  See ,  e.g..  Testimony  of  Robert  Nuss,  Nuss  Tracks  &  Equipment,  EPA  public  hearing  on  Proposed  Rule  (Dec.  4, 
2017),  ID  No.  EPA-HQ-OAR-2014-0827-4307  available  at  https://www.regulations.gov/document7DN3PA-HO- 
QAR-2014-0827-4307. 

341  Section  V  above. 
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—  Cost  Benefit.  The  2016  Phase  2  Standards  are  conservatively  estimated  to  yield  monetized 
benefits  of  $3  to  $1 1  billion  each  model  year  —  and  just  for  PM2.5  reductions.342  The  proposal 
fails  to  address  why,  given  the  explicit  authority  over  emissions  from  new  and  rebuilt  diesel 
engines,  it  would  forgo  these  benefits.  Indeed,  the  Proposed  Rule  does  not  include  a  cost-benefit 
analysis  of  the  proposed  course  of  action,  just  a  brief  and  high-level  economic  assessment343— 
even  though  the  Proposed  Rule  acknowledges  that  it  is  a  “significant  regulatory  action”  under 
Executive  Order  12,866. 344 

—  EPA  Tests  of  Glider  Vehicle  Emissions.  Tests  of  glider  vehicular  emissions  conducted  at  the 
EPA  lab  showed  NOx  and  PM  emissions  at  or  higher  than  EPA  initially  estimated.  The  proposal 
omits  mention  of  these  tests  and  otherwise  fails  to  account  for  this  test  information.  Instead,  it 
refers  to  a  study  conducted  by  Tennessee  Tech  University,  ignoring  this  study’s  many 
deficiencies.345  By  failing  to  address  the  most  relevant  technical  information,  the  Proposed  Rule 
is  again  impermissibly  arbitrary. 

These  serious  omissions  are  only  a  partial  list  of  critical  issues  which  the  proposal  outright 
misses  or  otherwise  fails  to  address  sufficiently,  rendering  the  proposal  fatally  arbitrary.  As 
explained  in  the  preceding  section,  these  omissions  also  constitute  impermissible  lack  of  notice 
as  to  critical  issues,  necessitating  a  reproposal  should  EPA  decide  to  proceed  with  this  matter. 

s  fffK  bin  K 

EPA’s  rulemaking  process  has  been  inappropriately  rushed,  providing  inadequate  opportunity  to 
comment  on  the  numerous  complex  and  troubling  aspects  of  this  rulemaking. 

EPA’s  proposed  rule  was  published  on  November  16,  20 17. 346  After  a  short  comment  period, 
encompassing  three  separate  federal  holidays,  comments  are  due  on  January  5  ,  20  1  8.347  EPA 
summarily  rejected  two  reasonable  and  well-supported  requests  for  additional  time  to  comment 
from  the  American  Lung  Association  (ALA)  and  the  Northeast  States  for  Coordinated  Air  Use 
Management  (NESCAUM).  As  ALA  noted,  it  requested  additional  time  for  comment  in  light  of 
the  significant  public  health  ramifications  of  the  proposal,  the  new  information  added  to  the 
docket  and  the  challenge  of  the  brief  comment  period: 

EPA  added  an  important  analysis  of  glider  truck  emissions  to  th  e  docket  on 
November  22,  2017  that  requires  more  time  for  review  than  is  cu  rrently  available. 

. . .  Further,  on  November  22,  2017,  EPA  added  a  memorandum  to  thdocket:  “EPA 
Teleconference  with  Tennessee  Tech  University  Regarding  Glider  Test  Report 
Summarized  in  June  2017  Letter.”  The  proposed  repeal  cites  the  analysis  from 


342  HDP2  Response  to  Comments  at  1965. 

343  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  Nov.  16,  2017, 
EPA-HQ-OAR-20 14-0827 -2407 . 

344  Proposed  Rule,  82  Fed.  Reg.  at  53,447. 

345  See  Section  I  above. 

346  82  Fed.  Reg.  at  53,442. 

347  Id. 
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Tennessee  Technological  University  as  justification  for  the  proposal;  however,  the 
EPA  memorandum  raises  many  questions  about  the  University’s  ana  lysis,  the  test 
procedures  followed  and  the  results  presented.  The  memorandum  i  ndicates  that 
EPA  will  request  additional  information  about  “each  of  the  test  articles  regarding 
engine  and  vehicle  mileage  and  age”  and  “NOx  emission  levels  as  sociated  with 
each  test  article.”  However,  as  of  December  19,  2017,  no  additi  onal  information 
has  been  posted  to  the  docket.348 

Meanwhile,  NESCAUM  specifically  noted  that 

The  US  EPA’s  test  results  indicate  significant  burdens  will  beplaced  upon  our  state 
air  quality  programs  by  allowing  for  a  large  increase  of  NOx  an  d  fine  particulate 
emissions  from  on-road  heavy-duty  trucks  that  had  not  previousl  y  been  expected 
or  accounted  for  by  state  air  quality  planners.  The  obvious  imp  lications  of  the  US 
EPA  study  for  public  health  protection  deserve  a  fuller  consideration  than  currently 
provided  by  the  January  5,  2018  comment  deadline.349 

EPA  summarily  rejected  these  two  well-founded  requests  in  essentially  identical  letters  that 
emphasized  concern  about  making  a  timely  decision  before  the  January  1,  2018  provisions  take 
effect.350  But  the  only  interests  desiring  the  upheaval  of  the  status  quo  provisions  are  those  of  the 
glider  industry.  In  keeping  with  the  inappropriate  bias  that  has  colored  this  process,351  EPA  did 
not  acknowledge  the  numerous  other  important  stakeholder  interests  at  risk  due  to  the  agency’s 
unduly  rushed  process. 

This  rush  is  particularly  notable  when  compared  with  the  multiple  opportunities  for  input  on 
glider  industry  issues  provided  for  as  part  of  the  development  of  the  Phase  2  Standards.  EPA  and 
NHTSA’s  Phase  2  proposed  rule  was  published  on  July  13,  2015,  with  comments  due  on 
September  11,  2015;352  EPA  and  NHTSA  subsequently  extended  the  comment  period  to  October 
1,  20 15. 353  EPA  offered  an  additional  opportunity  to  comment  on  glider  vehicle-related  issues 
when  it  published  a  Notice  of  Data  Availability  on  March  2,  2016,  with  comments  due  on  April 
1,  20 16. 354  As  discussed  below  in  Section  XI(b),  as  part  of  the  Phase  2  Rulemaking  EPA 


348  American  Lung  Association,  Request  for  Extension,  available  at 

https://www.epa.gov/sites/production/files/20 1 7- 1 2/documents/ala-glider-nprm-extension-request-201 7- 1 2- 
20_0.pdf. 

349  Northeast  States  for  Coordinated  Air  Use  Management,  Request  for  Extension,  available  at 
https://www.epa.gov/sites/production/files/20 1 7-  12/documents/nescaum-glider-nprm-extension-request-20 17-12- 
14.pdf 

350  See,  e.g..  Letter  from  EPA  to  American  Lung  Association  Denying  Request  to  Extend  Comment  Deadline, 
available  at  https  ://www.epa.gov/sites/production/files/20 17-1 2/documents/ala-glider-response-letter-20 17-12- 
21.pdf. 

351  See  Section  XI. 

352  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2  Proposed  Rule,  80  Fed.  Reg.  40,138  (July  13,  2015). 

353  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles  - 
Phase  2;  Extension  of  the  Comment  Period,  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR- 
2014-0827-0921. 

354  Greenhouse  Gas  Emissions  and  Fuel  Efficiency  Standards  for  Medium-  and  Heavy-Duty  Engines  and  Vehicles — 
Phase  2 — Notice  of  Data  Availability,  81  Fed.  Reg.  10,822  (Mar.  2,  2016). 
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convened  a  small  business  panel  and  published  a  proposed  and  final  regulatory  flexibility 
analysis,  all  with  specific  portions  focused  on  considering  and  soliciting  input  on  glider  industry 
issues. 

fXKq 

K 

The  circumstances  under  which  EPA  issued  the  Proposed  Rule  strongly  suggest  a  decision  that 
was  made  on  considerations  other  than  the  legal  and  factual  merits.  First,  although  multiple 
parties  sought  review  of  the  2016  Phase  2  Standards  in  the  U.S.  Court  of  Appeals  for  the  D.C. 
Circuit,  no  party  raised  claims  against  the  glider  provisions  before  the  court.  Not  one  glider 
vehicle  manufacturer  petitioned  for  review  of  the  rule  -  nor  did  any  other  party  challenge  EPA’s 
authority  to  regulate  glider  vehicles  in  court.  Furthermore,  as  EPA  noted  in  the  Phase  2 
rulemaking,  even  as  raised  in  the  public  comments  in  the  Phase  2  rulemaking,  the  argument  that 
EPA  lacked  authority  to  regulate  glider  vehicles  “appears  to  be  untimely”  because  the  Phase  1 
rule  had  included  an  interim  exemption  for  gliders  which  rested  on  the  position  that  gliders  were 
subject  to  regulation  under  Section  202. 355  EPA  thus  is  attempting  to  revisit  a  decision  that  was 
settled  twice  over,  based  upon  an  impermissible  statutory  interpretation  that  the  glider  industry 
had  not  deemed  sufficiently  strong  to  present  to  the  court. 

EPA’s  decision  to  revisit  its  decision  in  both  the  Phase  1  and  Phase  2  rulemakings  that  gliders 
are  “new  motor  vehicles”  under  Title  22  of  the  CAA  came  only  after  a  non-docketed  May 
meeting  between  EPA  Administrator  Pruitt  and  representatives  of  glider  company  Fitzgerald 
Glider  Kits  at  EPA  headquarters.356  That  meeting  was  followed  two  months  later  by  a  petition 
for  reconsideration  filed  by  Fitzgerald  and  others  on  July  10,  2017,  long  after  the  time  for 
judicial  review  had  run,  and  months  after  litigation  had  commenced. 

The  May  2017  private  meeting  appears  to  have  played  a  major  role  in  the  agency’s  decision  to 
reinitiate  rulemaking,  yet  no  information  about  the  meeting  is  listed  in  the  docket.  EPA  should 
address  the  role  of  the  May  meeting  with  Fitzgerald  in  its  rulemaking.  The  facts  and 
circumstances  surrounding  that  meeting  and  any  commitments  made  by  EPA  should  be  publicly 
docketed.357 

Nor  is  the  May  2017  meeting  the  only  aspect  of  the  procedures  leading  to  the  proposal  that  raise 
serious  concerns  about  the  integrity  of  the  rulemaking  process.  Without  detailing  its  substance 
or  vouching  for  its  accuracy,  EPA  in  its  proposed  repeal  cited  to  an  industry-sponsored  study 
performed  by  Tennessee  Technological  University  at  Fitzgerald’s  facility  using  Fitzgerald 


355  See  81  Fed.  Reg.  at  73,513. 

356  See,  e.g.,  Steve  Mufson  and  Juliet  Eilperin,  EPA  chief  Pruitt  met  with  many  corporate  execs.  Then  he  made 
decisions  in  their  favor.  Washington  Post  (Sept.  23, 2017),  https://www.washingtonpost.com/news/energy- 
enviromnent/wp/2017/09/22/epa-chief-pruitt-met-with-manv-corporate-execs-shortlv-before-maldng-decisions-in- 

their-favor/?utm  term=.77cbee5cf92f;  see  also  EPA,  Calendar  for  Scott  Pruitt,  Administrator,  available  at 
https://www.epa.gov/senior-leaders-calendars/calendar-scott-pmitt-administrator. 

357  See  CAA  section  307(d)(3)  (“[a]ll  data  [and]  information  ...  on  which  the  proposed  rale  relies  shall  be  included 
in  the  docket  on  the  date  of  publication  of  the  proposed  rale”). 
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equipment.358  Based  upon  what  is  known,  those  tests  departed  egregiously  from  proper  testing 
protocols,  and  simply  do  not  support  the  conclusion.359  see  pp.  — ,  Infra.  But  EPA  has  also  failed 
to  release  basic  information  about  the  test,  even  though  EPA  invoked  it  in  the  proposal  as 
ostensibly  having  called  into  question  EPA’s  extensive  prior  finding  that  harmful  emissions  from 
glider  vehicles,  including  emissions  of  NOx  and  PM,  are  extremely  high,  and  many  times  the 
rate  of  emissions  from  new  trucks  meeting  current  emissions  standards.  This  failure  to  produce 
all  information  concerning  the  Tennessee  Tech  study  and  EPA’s  analyses  of  it  is  unlawful,360  and 
precludes  the  public  from  having  a  full  and  fair  opportunity  to  comment  on  the  proposed 
repeal.361 

At  the  same  time,  EPA’s  NYFEL  laboratory  itself  has  tested  two  of  Fitzgerald’s  glider 
vehicles.362  The  test  results  indicate  that  EPA’s  initial  estimates  of  emissions  —  that  emissions 
of  glider  vehicles  would  20-40  times  greater  than  freight  trucks  with  new  engines  —  in  fact 
underestimated  glider  emissions.  Based  on  the  testing,  measured  PM  emissions  were  as  much  as 
450  times  higher  than  those  of  current  engines.363  .  Yet  EPA  issued  the  proposal  invoking  the 
dubious  Tennessee  Tech  results,  without  awaiting  the  results  of  its  own  renewed  testing. 

The  unusual  circumstances  of  this  rulemaking  show  the  extreme  irregularity  of  EPA’s  process. 
The  belated  disinterment  of  an  issue  that  no  party  even  sought  to  raise  in  the  D.C.  Circuit 
challenges  to  the  Phase  2  Standards;  the  non-docketed  meeting  between  the  Administrator  and  a 
private  company  that  is  the  Proposed  Rule’s  principal  beneficiary,  followed  months  later  by  an 
extremely  late  “reconsideration”  request;  EPA’s  invocation  in  the  proposal  of  a  facially  dubious, 
methodologically  opaque,  industry-funded  study  to  propose  repeal  even  before  awaiting  the 
results  of  EPA’s  own  emissions  tests;  and  the  agency’s  failure  even  to  consider  the  impact  of  the 
decision  for  public  health  or  the  integrity  of  the  entire  program  for  heavy-duty  vehicles,  all 
strongly  suggest  that  this  is  not  a  decision  being  made  on  the  merits.  The  basic  irrationality  of 
the  proposed  action  -  rolling  back  settled  (and  judicially  unchallenged)  regulations  which  rest 
upon  EPA’s  clear  statutory  authority,  addressing  vehicles  that  present  almost  unequalled  hazards 
to  human  health  among  all  mobile  sources,  further  suggests  that  this  decision  is  not  based  upon 
the  statutory  and  evidentiary  merits.  These  circumstances  instead  paint  a  picture  of  an  agency 
rewarding  a  particular  private  interest  after  successful  lobbying  of  the  Administrator  in  a  private 
meeting.364  That  is  not  a  valid  basis  for  administrative  action.  Nor  is  Administrator  Pruitt’s 


358  82  Fed.  Reg.  53,444. 

359  See  Section  1(f) 

360  See  42  U.S.C.  7607(d)(3)  provides  that  the  statement  of  basis  and  purpose  for  a  proposed  rule  “shall  include” 
among  other  things  “(  )  the  factual  data  on  which  the  proposed  rale  is  based,”  and  “(  )  the  methodology  used  in 
obtaining  the  data  and  in  analyzing  the  data”  and  requires  that  “All  data,  information,  and  documents  referred  to  in 
this  paragraph  on  which  the  proposed  rale  relies  shall  be  included  in  the  docket  on  the  date  of  publication  of  the 
proposed  rale.” 

361  See  Section  VII. 

362  See  Section  XX. 

363  See  EPA  testing  memo  (operations  under  transient  conditions). 

364  See,  e.g Natural  Res.  Def.  Council,  Inc.  v.  Sec.  Exch.  Comm'n.,  606  F.2d  1031,  1049  n.  23  (D.C.Cir.1979) 
(noting  that  “presumption  of  agency  regularity  ...  is  rebutted,”  when  “the  agency  has  demonstrated  undue  bias 
towards  particular  private  interests”)  (citing  Central  Florida  Enterprises,  Inc.  v.  FCC,  598  F.2d  37  (1978)). 
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interest  in  reversing  policies  of  the  prior  administration,  standing  alone,  a  valid  rationale  for 
creating  a  major  public  health  risk  from  unlimited  glider  vehicle  pollution.365 

XK  de  d 

The  proposal  requests  comments  on  purported  GHG  and  recycling  benefits  from  glider 
vehicles — backhandedly  suggesting  that  glider  vehicles  have  GHG  benefits  as  compared  to  new, 
modem  vehicles  because  of  greater  fuel  efficiency.366  First,  any  claimed  benefits  are  minor  in 
scale  to  the  enormous  public  health  consequences  of  this  proposal,  which  properly  should  be  the 
main  focus  in  this  rulemaking.  Moreover,  these  claimed  benefits  are  not  supported  by  any  record 
evidence — and  in  many  cases  are  clearly  contradicted  by  the  record. 

First  of  all,  the  primary  issue  here  is  criteria  pollutant  emissions.  The  record  demonstrates  that 
criteria  pollution  emissions  from  glider  vehicles  are  many  multiple  times  higher  than  freight 
trucks  with  modem  controls.367  Assertions  that  glider  vehicles  have  GHG  or  recycling  benefits 
have  only  been  made  generally  in  the  record;  no  claim  has  been  made,  let  alone  with 
substantiation,  that  these  alleged  benefits  would  counterbalance  the  health  harms  from  glider 
vehicles’  criteria  emissions.368 

EPA’s  most  recent  memo  into  the  record  appropriately  rejects  these  asserted  benefits.  EPA’s 
economic  analysis  for  this  proposal  notes  that  “EPA  has  not  verified  these  claims”  with  respect 
to  fuel  efficiency  of  uncontrolled  gliders.369  The  agency  further  noted  that,  if  the  proposal  is 
finalized,  glider  manufacturers  will  no  longer  need  to  incorporate  Phase  2  fuel  saving 
technologies,  such  that  any  alleged  fuel  efficiency  benefit  would  be  offset.370  The  agency 
concluded  that  “[t]o  the  extent  glider  engines  may  have  a  fuel  efficiency  advantage  over  current 
newly  manufactured  engines,  any  such  advantage  for  glider  vehicles  is  likely  to  decrease  in  the 
future.”371 

EPA  also  properly  rejected  these  assertions  in  the  2016  Phase  2  rulemaking:  EPA  concluded  that 
glider  vehicles  are  likely  less  fuel  efficient  as  compared  to  trucks  with  engines  meeting  the  Phase 
1  MY  2017  engine  standard,372  and  freight  trucks,  which  will  meet  the  Phase  2  Standards  in 
2021,  will  necessarily  provide  even  greater  fuel  efficiency  advantages.373  More  recently,  EPA’s 
new  test  results  found  that  the  two  glider  vehicles  had  marginally  lower  CO2  emissions  as 


365  See  N.C.  Growers,  Inc.  v.  United  Farm  Workers ,  702  F.3d  755,  xxx  (4th  Cir.  2012)  (Wilkinson,  J.,  concurring) 
(“Changes  in  course  . . .  cannot  be  solely  a  matter  of  political  winds  and  currents.  . . .  Otherwise,  government 
becomes  a  matter  of  whim  and  caprice  of  the  bureaucracy,  and  regulated  entities  will  have  no  assurances  that 
business  planning  on  today’s  rules  will  not  be  arbitrarily  upset  tomorrow.”). 

366  82  Fed.  Reg.  53,444,  referring  to  the  petition  for  reconsideration 

367  See  Section  I. 

368  See,  e.g.,  F1DP2  Response  to  Comments  pg.  1843. 

369  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  Nov.  16,  2017,  pg. 
2,  EPA-HQ-OAR-20 14-0827-2407. 

370  Id. 

371  Id.  at  3. 

372HDP2  Response  to  Comments  pg.  1878-79, 1885. 

373  HDP2  Response  to  Comments  pp.  1878-79. 
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compared  to  the  tested  new  2014  and  2015  vehicles.374  To  the  extent  that  glider  vehicles 
currently  offer  any  fuel  efficiency  or  GHG  benefits,  these  benefits  will  erode  and  disappear 
because  gliders,  under  this  proposal,  would  not  be  mandated  to  achieve  the  current  and  upcoming 
GHG  improvements  under  the  Phase  1  and  2  Standards.  MY  2017  and  later  wholly  new  vehicles 
will  continue  to  be  more  efficient  thanks  to  EPA’s  Phase  1  and  2  Standards.  These  GHG 
standards  will  lead  to  significant  per-vehicle  fuel  savings  and  GHG  reductions.  The  Phase  2 
Standards  for  tractors  are  projected  to  reduce  fuel  consumption  and  GHG  emissions  by  13%  in 
MY2021,  20%  in  MY2024,  and  25%  in  MY  2027  compared  to  2017  tractors,  with 
corresponding,  incremental  increases  in  intervening  years.375 

Finally,  any  alleged  GHG  benefit  is  also  outweighed  by  the  concern  EPA  noted  in  its  2016  Final 
Rule,  that  glider  vehicles  would  not  have  important  emission  controls  for  hydrofluorocarbons,  a 
highly  potent  category  of  greenhouse  gases — specifically,  gliders  would  not  comply  with  air 
conditioning  leakage  controls  included  in  the  Phase  1  rules.376 

The  proposal  also  includes  assertions  that  glider  vehicles  are  more  fuel-efficient  than  the  old 
trucks  they  are  replacing  because  they  have  improved  aerodynamics  and  low  rolling  resistance 
tires.  Again,  the  ability  to  make  glider  vehicles  with  these  efficiency  improvements  is  not 
impacted  by  the  current  provisions.  The  phase  2  final  rule  simply  requires  that  the  engines 
installed  in  these  more  efficient  glider  vehicles  be  held  to  modem  emissions  standards  to  protect 
public  health  and  the  environment.  And  as  discussed  above,  glider  vehicles  are  purchased  as  an 
alternative  to  new,  compliant  freight  bucks,  not  as  alternative  to  purchasing  old  vehicles  that 
have  already  reached  the  end  of  their  useful  life.377 

In  sum,  in  its  new  proposal,  EPA  provides  no  meaningful  consideration,  evidence,  or  analysis  to 
justify  setting  aside  its  2016  findings  or  its  new  testing,  all  of  which  firmly  rebuts  any 
meaningful  GHG  benefits  from  glider  vehicles. 

Arguments  related  to  the  recycling  benefits  of  gliders  are  similarly  unsubstantiated  and 
unconvincing.  EPA  noted  in  its  2016  rulemaking  that  commenters  “did  not  provide  an  analysis 
for  EPA  to  evaluate”  to  substantiate  general  claims  that  remanufacturing  required  less  energy  as 
compared  to  new  freight  truck  manufacturing378;  in  its  new  proposal,  EPA  now  includes  a 
similarly  unsubstantiated  claim  that  glider  vehicles  reuse  approximately  4,000  pounds  of  cast 
steel,  which  may  avoid  NOx  emissions.379  Neither  the  agency  nor  the  petition  for  reconsideration 


374  EPA,  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy-Duty  On-Highway  Diesel  Glider 
Vehicles,”  (November  20,  2017).  See:  https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2417 

375  81  Fed.  Reg.  at  73,482.  The  Phase  1  program  when  fully  implemented  by  2017,  will  result  in  approximately  a  15- 
32%  improvement  in  fuel  consumption  for  Class  7  and  8  combination  tractors  compared  to  a  2010  tractor.  81  Fed. 
Reg.  at  73,503-04.  In  addition,  the  Phase  2  standards  will  provide  an  improvement  in  fuel  efficiency  of  19%  -  24% 
relative  to  a  2017  tractor,  yielding  a  total  combined  improvement  of  34  to  57  percent  relative  to  a  2010  tractor.  Id. 

As  manufacturers  continue  to  meet  the  Phase  1  and  2  standards,  covered  freight  trucks  will  continue  to  gain 
improvements  in  aerodynamics,  low  rolling  resistant  tires,  weight  reduction,  improved  transmissions,  improved  air 
handling,  and  other  improvements.  Greenhouse  Gas  Emission  Standards  and  Fuel  Efficiency  for  Medium-  and 
Heavy-Duty  Engines  and  Vehicles,  78  Fed.  Reg.  at  57201-57221  (September  15, 201 1). 

376  HDP2  Response  to  Comments  pg.  1877. 

377  See  Section  XX. 

378  HDP2  Response  to  Comments,  pg.  1877. 

379  82  Fed.  Reg.  53,444. 
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provides  documentation  or  quantification  of  the  alleged  NOx  emissions  avoided  or  any  other 
pollution  benefit — let  alone  any  documentation  that  the  emissions  avoided  would  match  the 
enormous  scale  of  NOx  pollution  that  would  certainly  be  emitted  by  continued  unlimited  sale  of 
uncontrolled  glider  vehicles.  Nor  do  they  grapple  with  important  context  indicating  that  if 
engines  were  not  reused  in  gliders,  they  would  be  recycled.:  steel  is  already  the  most  recycled 
material  in  the  U.S.380;  steel  recycling  rates  as  of  2012  stood  at  88%  overall,  with  a  92.5% 
recycling  rate  for  automobiles.381  The  unsubstantiated  claim  regarding  gliders’  recycling  benefits 
is  not  a  valid  reason  to  also  allow  these  vehicles  to  pollute  indiscriminately. 


XfKq  mo  I 

J  K 

The  Proposed  Rule  will  create  a  market  distortion  in  the  freight  truck  industry,  establishing  a 
pollution  loophole  at  the  expense  of  public  health  in  communities  across  the  country  as  well  as 
truck  manufacturers  and  dealers  that  have  responsibly  invested  in  selling  trucks  equipped  with 
modem  pollution  controls. 

The  Phase  2  Standards  do  not  unfairly  burden  the  glider  industry;  in  that  mlemaking,  EPA 
analyzed  and  considered  the  effect  the  gliders  provision  would  have  on  small  glider-producing 
businesses.382  In  contrast,  EPA  performed  no  such  small  business  analysis  with  respect  to  the 
impact  of  this  Proposed  Rule,  and  accordingly  failed  to  consider  its  negative  potential  impacts 
for  small  businesses  that  have  invested  in  pollution-controlled  freight  truck  sales  and 
maintenance. 

There  is  no  substantiation  in  the  record  demonstrating  that  sales  of  new  glider  vehicles  and 
wholly  new  trucks  will  decrease  overall  if  the  Phase  2  glider  provisions  go  into  effect;  even  if 
there  was,  the  benefits  of  the  Phase  2  glider  provisions  dramatically  outweigh  any  costs,  and  the 
program  carefully  considered  and  accommodated  small  business  concerns. 

Administrator  Pruitt  has  stated  repeatedly  that  EPA  should  not  be  in  the  position  of  picking 
winners  and  losers  in  regulating  pollution.383  This  proposal  would  do  just  that:  allowing  the 
unrestricted  use  of  highly  polluting  diesel  engines  to  benefit  a  chosen  few  glider  producers,  at  the 
expense  of  Americans’  health  and  safety,  and  at  the  further  expense  of  the  heavy-duty  truck  and 
engine  industry,  supply  chain,  and  employees. 


380  Institute  of  Scrap  Recycling  Industries,  The  Scrap  Recycling  Industry:  Iron  and  Steel,  2016  (accessed  Dec.  30, 
2017),  http://www.isri.org/docs/default-source/recycling-industry/fact-sheet — iron-and-steel.pdf. 

381  Steelworks,  Steel  is  the  World’s  Most  Recycled  Material,  2017  (accessed  Dec.  30,  2017), 
http  ://ww  w  .steel,  org/sustainab  ility/steel-recy  c  ling.aspx . 

382  See  HDP2  Rule,  8 1  Fed.  Reg.  at  73,941-42. 

383  See  e.g.  Energywire:  Friday,  April  21,  2017  (recounting  Administrator  Pruitt’s  speech  at  Thomas  Hill  Missouri 
facility).  See  e.g.,  Tom  DiChristopher,  New  EPA  chief  plans  ‘humble  ’  approach  to  regulating  C02  emissions, 
CNBC  (Mar.  28,  2017),  https://www.cnbc.eom/2017/03/28/epa-chief-scott-pruitt-signals-less-aggressive-resDonse- 
to-emissions.html  (“Pruitt  said  the  EPA  would  not  issue  rules  that  pick  winners  and  losers.”);  Jeffrey  Tomich,  Pruitt 
says  Trump ’s  EPA  won ’t pick  ‘winners  and  losers,  ’  E&E  News  (Apr.  2 1 ,  20 1 7), 

https://www.eenews.net/stories/1060053390:  Daniella  Diaz,  Pruitt  announces  withdrawal  of  Clean  Power  Plan, 
CNN  (Oct.  10, 2017),  http://www.cim.com/2017/10/Q9/politics/environmental-protection-agencv-scott-pruitt-clean- 
power-plan/index.html. 
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a.  The  proposal  will  disadvantage  mainstream  truck  dealers  and  manufacturers 
that  are  installing  pollution  controls,  creating  a  competitive  advantage  for 
glider  manufacturers  based  upon  their  ability  to  impose  the  costs  of  their 
vehicles9  operations  on  the  public. 

This  Proposed  Rule  would  unfairly  advantage  the  glider  industry  by  exempting  them  from  Clean 
Air  Act  safeguards  that  have  enormous  benefits  for  public  health.  The  glider  industry  would  reap 
all  the  upside,  while  communities  across  the  country  would  bear  the  burden  of  substantially 
increased  pollution. 

Glider  vehicles  compete  with  new  trucks.  EPA’s  economic  assessment  for  this  Proposed  Rule 
concluded  that  “EPA  agrees  that  either  strengthening  or  weakening  the  requirements  for  glider 
vehicles  could  potentially  impact  the  competitive  balance  in  the  heavy-duty  truck  market,  both 
advantaging  and  disadvantaging  small  businesses.”384  As  discussed  in  greater  detail  in  section 
1(h),  the  notion  that  the  alternative  to  glider  vehicles  is  an  old  freight  truck  is  misplaced. 
Furthermore,  any  alleged  price  advantage  for  gliders  would  be  a  classic  externality:  the  cost  of 
pollution  control  is  externalized  to  those  exposed  to  glider  vehicle  pollution.  This  type  of 
externalizing  of  vehicular  pollution  costs  is  precisely  what  Title  2  of  the  Act  is  designed  to 
end.385  This  externality — this  loophole — creates  a  windfall  for  the  glider  industry  that 
Americans  all  pay  for  by  undermining  the  tremendous  progress  that  has  been  achieved  in 
addressing  freight  truck  pollution. 

Moreover,  because  glider  sales  compete  against  sales  of  fully  compliant  new  trucks,  the  result 
would  be  a  zero-sum  impact  on  the  overall  freight  truck  industry,  with  increased  sales  and  jobs  in 
the  glider  industry  coming  at  the  expense  of  businesses  all  along  the  value  chain  of  the  industry 
that  have  responsibly  invested  in  pollution  control. 386  EPA  acknowledged  as  much  in  the 
economic  analysis  that  the  agency  included  in  the  record  as  part  of  this  rulemaking.387  The  record 
indicates  that  new  and  used  truck  dealers  and  truck  parts  sellers  are  losing  business  to  glider 
sellers  and  if  EPA  adopts  the  proposal,  it  could  drive  those  dealers  to  enter  the  glider  market  just 
to  remain  competitive.388  This,  in  turn,  would  result  in  even  more  drastic  increases  in  air 


384  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  at  2,  EPA-HQ- 
OAR-2014-0827-2407  (Nov.  16,  2017). 

385  See  supra  Section  XX. 

386  Indeed,  evidence  of  the  jobs  at  risk  from  the  Proposed  Rule  suggest  that,  if  anything,  the  Proposed  Rule  would 
result  in  net  job  losses',  EPA  has  arbitrarily  failed  to  consider  this  possibility.  See  Section  XI(a)(iii). 

387  U.S.  Environmental  Protection  Agency,  Assessment  of  Economic  Factors  Associated  with  the  Proposed  Repeal 
of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits,  (Nov.  16, 2017,),  EPA-HQ-OAR- 
2014-0827  -2407  (“EPA  agrees  that  either  strengthening  or  weakening  the  requirements  for  glider  vehicles  could 
potentially  impact  the  competitive  balance  in  the  heavy-duty  truck  market,  both  advantaging  and  disadvantaging 
certain  small  businesses.”),  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2407. 

388  Testimony  of  John  Calvin  Doub,  TMI  Truck  &  Equipment,  at  EPA  Flearing  (Dec.  4, 2017)  (explaining  that  the 
profit  margin  is  so  big  on  gliders,  if  you  change  the  rule,  you  can  expect  to  see  other  industry  players  jumping  in), 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4285.  See  also  Testimony  of  Ken  Davis, 
Bruckner  Track  Sales,  EPA-HQ-OAR-2014-0827-4327  (Nov.  5,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4327  (“I  have  lost  sales  to  glider  vehicles  and 
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pollution,  resulting  in  further  increases  in  the  negative  health  effects  described  in  Part  I  of  this 
comment,  and  seriously  undermining  Clean  Air  Act  emissions  standards  for  all  heavy-duty 
vehicles. 


K  The  glider  industry  has  dramatically  expanded  due  to  a  pollution 

loophole. 

Dramatic  growth  in  glider  vehicle  production  occurred  due  to  a  loophole  in  pollution  safeguards, 
which  glider  manufacturers  have  taken  advantage  of  to  sell  vehicles  not  in  compliance  with 
current  pollution  safeguards.389  The  failure  to  meet  modem  pollution  standards  is  advertised  as 
an  advantage  for  these  freight  trucks.  One  glider  company’s  website  advertises  several 
advantages  of  a  glider  vehicle  “compared  to  a  factory  truck,”  as  including  “[n]o  DEF  or 
EGR.”.390  Another  advertises  that  its  glider  vehicles  contain  “EPA  98-04  engines  only,” 
meaning  that  the  engines  lack  the  most  current  pollution  control  technology.391  A  trade  press 
article  describes  some  of  the  advantages  of  a  glider  vehicle  as  follows: 

The  tractor’s  Detroit  Reliabilt  Series  60  diesel  doesn’t  have  exhaust-gas 
recirculation,  because  the  engine  must  meet  EPA  emissions  limits  for  the  period  it 
was  originally  built,  1998-2002,  not  the  ’02/’04  regulations  where  EGR  began. 

And  its  exhaust  system  doesn’t  need  a  bulky  diesel  particulate  filter  or  the  diesel 
exhaust  fluid  required  with  selective  catalytic  reduction,  which  debuted  in  2007 
and  2010,  respectively.392 

Any  claims  that  uncontrolled  glider  vehicles  provide  lower  maintenance  costs  are  speculative 
and  not  substantiated  in  the  record.  EPA  noted  in  its  economic  analysis  of  the  Proposed  Rule 
that  “EPA  has  not  verified  these  claims”  and  further  that  “to  the  extent  engine  manufacturers  will 


it  negatively  impacts  my  business.  As  an  example  in  the  Tulsa  area,  we  have  a  fleet  running  nationwide  that  is 
currently  operating  eight  glider  kit  trucks  with  engines  that  don't  meet  current  emissions  standards.  Our  new  trucks 
were  considered  for  purchase  by  company  ownership  but  we  ultimately  lost  the  sales  due  to  the  above  referenced 
negative  factors.”);  Testimony  of  Justin  Keck,  Grande  Truck  Center,  EPA-HQ-OAR-2014-0827-4384  (Jan.  2, 

2018),  available  at  https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4384  (Citing  a  customer 
who  had  purchased  40  trucks  over  the  past  5  years  but  plans  to  switch  to  buying  gliders  as  long  as  EPA  regulations 
allow  it);  Testimony  of  Matthew  E.  Niebauer,  Legacy  Tmck  Cente  rs,  Inc.,  EPA-HQ-OAR-2014-0827-4378  (Jan.  2, 
2018),  available  athttps://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4378  (“We  have 
numerous  customers  that  had  previously  purchased  new  trucks  from  us  but  have  switched  to  buying  ‘Glider  kits’  in 
recent  years  for  the  sole  purpose  of  avoiding  current  emissions  technology.). 

389  See  Int’l  Council  on  Clean  Transportation,  Comment  on  HDP2  Proposed  Rule  at  13  (Oct.  1,  2015),  available  at 
https ://www. regulations . gov/document?D=EP A-HO-O AR-20 1 4-0827 -1180.:  FleetOwner,  Schneider  offers  glider 
kit  trucks  for  sale  (Oct.  29, 2015),  http://www.fleetowner.com/eauipment/schneider-offers-glider-kit-trucks-sale. 

390  Fitzgerald  Glider  Kits,  What  is  a  Glider  Kit?,  https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit  (last 
accessed  Jan.  3, 2018).  DEF  is  diesel  exhaust  fluid,  which  is  used  in  control  technology  that  removes  harmful  NOx 
emissions  from  diesel  engines  and  is  required  by  2010  emissions  standards;  and  exhaust  gas  recirculation  (“EGR”) 
is  another  NOx  reduction  technology.  See  Discover  DEF,  What  is  DEF?,  http://www.discoverdef.com/def-overview 
(last  accessed  Jan.  3, 2018). 

391  Harrison  Truck  Centers,  Glider  Kits,  http://www.htctrucks.com/index.php/sales/harrison-truck-centers-glider-kits 
(last  accessed  Jan.  3,  2018). 

392  Tom  Berg,  Test  Drive:  Clarke-APG  Dual-Fuel  Glider,  Tmckinginfo  (Apr.  2014), 
http://www.tmckinginfo.com/article/storv/2014/05/test-drive-clarke-apg-dual-fuel-glider.aspx. 
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continue  to  improve  the  reliability. .  .of  their  engines,  as  might  be  expected,  any  operating  cost 
advantage  for  glider  vehicles  would  likely  decrease  in  the  future.”393 


Separately,  the  record  indicates  that  glider  vehicle  buyers  in  some  cases  avoid  a  12%  federal 
excise  tax,  which  is  used  to  fund  the  maintenance  of  our  national  highway  system.394 

K  Expanding  sales  of  glider  vehicles  heightens  the  public  health 
threat  posed  by  this  proposal. 

Record  evidence  supports  the  conclusion  that  glider  sales  are  eating  into  sales  of  fully  compliant 
freight  trucks  that  meet  modern  pollution  standards — indicating  that  even  more  serious  pollution 
burdens  could  stem  from  finalizing  this  proposal.  One  freight  truck  dealership  group — consisting 
of  seven  locations  across  five  states — estimates  that  it  loses  approximately  25%  of  annual  new 
truck  retail  sales  volume  to  glider  kits.395  Another  truck  dealer,  testifying  at  the  December  4, 
2017  EPA  hearing  on  this  proposal,  expressed  concern  that  an  unintended  consequence  of  this 
rule  could  be  a  major  increase  in  the  gliders  market  share  compared  to  fully  compliant  new  and 
used  trucks.396  He  estimated  that  gliders  could  grow  to  occupy  30%  of  the  freight  truck 
market.397  This,  of  course,  would  mean  that  30%  of  freight  trucks  on  our  roads  and  highways 
would  be  able  to  emit  unlimited  amounts  of  pollution,  and  would  in  fact  emit  far  in  excess  of 
modern  pollution  control  standards. 

Robert  Nuss  of  Nuss  Truck  and  Equipment,  a  truck  and  equipment  dealership  that  sells  freight 
trucks  equipped  with  modem  pollution  controls  from  eight  locations  in  Minnesota  and 
Wisconsin,  summarized  the  problem  as  follows: 

We  have  lost  new  truck  sales  to  glider  kits  and  it  negatively  impacts  our  business. 

We  have  quoted  new  trucks  to  small  fleets  in  our  markets  that  have  elected  to 
purchase  glider  kits  to  avoid  emissions  standards.  They  are  not  furnishing  the 
components  from  their  own  worn  out  or  wrecked  trucks,  they  are  just  avoiding 
emissions.  We  know  that  these  trucks  owners  are  within  their  right  to  purchase 


393  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  at  2  (Nov.  16, 
2017),  EPA-HQ-OAR-2014-0827-2407,  https://www. regulations.  gov/documcnt?D=EPA-HO-OAR-20 14-0827- 
2407. 

394  Allstate  Peterbilt  Group,  Why  are  commercial  truck  glider  kits  popular?  (June  29,  2017), 

http  ://www  .allstatepeterbilt.com/blog/whv-are-commercial-track-  glider-kits-ponular:  see  Testimony  of  Michael 
McMahon,  McMahon  Truck  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2464  (explaining  that  “[t]he  topic  of  FET 
[federal  excise  tax]  on  Glider  Kits  is  murky  at  best. ...  As  Glider  Kits  replace  New  Track  sales,  that’s  all  the  less 
income  going  toward  the  repair  of  our  aging  US  highway  infrastructure.”). 

395  Testimony  of  Michael  McMahon,  McMahon  Track  Centers,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
https  ://www  .regulations .  go  v/  document?D=EP  A-HO-O  AR-20 1 4-0827 -2464. 

396  Testimony  of  John  Calvin  Doub,  TMI  Track  &  Equipment,  at  EPA  Hearing  (Dec.  4, 2017).),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4285. 

397  Id. 
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glider  kits  today,  but  we  just  want  to  level  the  playing  field  so  that  we  can  fairly 

qno 

compete. 

Glider  vehicle  sales  have  already  been  stretched  beyond  their  original  engine  salvage  intent,  and 
with  this  proposal  they  have  the  potential  to  increasingly  overtake  the  market — further 
exacerbating  harmful  pollution  impacts,  at  the  expense  of  public  health  and  freight  truck  industry 
members  that  are  complying  with  modern  pollution  control  standards. 

KThe  Proposed  Rule  puts  jobs  and  economic  activity  at  risk. 

EPA  does  not  point  to  any  record  evidence  indicating  that  the  advantages  for  the  glider  industry 
lead  to  an  overall  increase  in  economic  activity;  instead,  ample  record  evidence  suggests  that  this 
loophole  for  glider  vehicles  comes  at  the  expense  of  jobs  and  sales  related  to  fully  compliant 
freight  trucks. 

The  record  suggests  that  sales  of  glider  vehicles  have  harmed  job  growth  in  sales  and 
maintenance  of  modem,  fully  compliant  freight  trucks.  New  trucks  contain  more  advanced 
technology  than  glider  trucks — including,  of  course,  pollution  control  technology,  superior  fuel 
efficiency  technology,  as  well  as  advanced  safety  features — which  support  well-paying  jobs  in 
freight  truck  maintenance  and  repair.399  Those  jobs  need  highly  skilled,  highly  trained  workers, 
helping  provide  stability  for  American  families  through  good  and  bad  economic  conditions.400 
To  the  extent  that  glider  assemblers  increase  their  hiring,  the  record  indicates  they  are  taking  jobs 
away  from  manufacturers  and  dealers  of  fully  compliant  new  trucks  401 

In  addition  to  the  jobs  affected  directly  through  truck  sales  and  manufacturing,  the  emission 
control  technologies  that  keep  our  air  clean  also  create  domestic  jobs,  which  are  negatively 
affected  by  the  burgeoning,  minimal-technology  glider  vehicle  market.  The  mobile  source 
emission  control  industry  as  a  whole  is  a  major  industry,  responsible  for  nearly  300,000  jobs 
across  North  America,  including  jobs  in  nearly  every  state  in  the  U.S.402 


398  Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions  Requirements 
for  Glider  Vehicles  (Oct.  14, 2017),  https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2388. 

399  See  Testimony  of  John  Calvin  Doub,  TMI  Truck  &  Equipment,  at  EPA  Hearing  (Dec.  4, 2017)  (explaining  that 
new  truck  technicians  are  being  hurt  by  the  glider  business,  because  “glider  kits  are  so  behind  the  times  that  it  is 
cheap  and  easy  to  fix  them”),  httpst/Vwww. regulations.  gov/document?D=EPA-HO-OAR-2Q  14-0827-4285; 

Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions  Requirements  for 
Glider  Vehicles  (Oct.  14,  2017),  littps ://w\vw. regulations. gov/docunient?D=EPA-HO-OAR-2Q  14-0827-2388. 

400  Testimony  of  Michael  McMahon,  McMahon  Truck  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2464  (“Highly  skilled,  highly  trained 
positions  like  these  are  good  in  both  good  and  bad  economies.  In  an  upturn,  these  techs  would  command  higher 
wages.  In  a  downturn,  their  high  level  of  training  may  translate  across  industries,  if  needed.”). 

401  See  Comment  of  Robert  Nuss,  Nuss  Truck  &  Equipment,  on  EPA  Proposed  Rule  Repeal  of  Emissions 
Requirements  for  Glider  Vehicles  (Oct.  14,  2017),  https ://www. regulations .gov/document?D=EP A-HO-O AR-20 1 4- 
0827-2388:  see  also  HDP2  Rule  RTC  p.  1883  where  EPA  found  that  “jobs  in  the  glider  industry  come  at  the  expense 
of  other  jobs  in  the  heavy  duty  industry.” 

402  Comment  of  Manufacturers  of  Emission  Controls  Association,  on  EPA  Proposed  Rule  Repeal  of  Emissions 
Requirements  for  Glider  Vehicles  (Sept.  5, 2017),  available  at  hups  ://www. regulations. gov/documeiit?D=EPA-HO- 
QAR-2014-0827-2374, 
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The  proposed  rule  at  issue  here  is  also  problematic  for  truck  and  engine  manufacturers  and  fleets 
because  it  creates  instability  and  uncertainty.  Industry  leaders  are  concerned  that  repealing  the 
2016  glider  provision  and  reopening  the  loophole  “could  lead  to  an  inconsistent  patchwork  of 
federal  and  state  requirements.”403  Such  instability  makes  it  challenging  for  companies  in  the 
truck  industry  to  make  investment  decisions. 

Claims  that  overall  negative  economic  impacts  will  occur  if  the  Phase  2  gliders  provision  go  into 
effect  are  unsubstantiated.  The  minimal  economic  assessment  that  EPA  submitted  into  the  record 
reached  no  conclusion  on  this  topic,  noting  only  that  “EPA  agrees  that  either  strengthening  or 
weakening  the  requirements  for  glider  vehicles  could  potentially  impact  the  competitive  balance 
in  the  heavy-duty  truck  market,  both  advantaging  and  disadvantaging  certain  small 
businesses.”404 

All  of  these  problems  are  unaddressed  in  the  proposal.  This  is  legal  error  for  failure  to  consider 
issues  of  direct  relevance,  as  discussed  in  Section  VII  above. 

KThe  freight  truck  industry  predominately  supports  the  Phase  2  Standards 
and  has  expressed  concerns  about  this  Proposed  Rule. 

During  the  public  comment  period  leading  up  to  the  2016  Phase  2  Standards,  a  broad  range  of 
freight  truck  industry  stakeholders  clearly  expressed  to  EPA  that  they  supported  the  gliders 
provisions.  A  compilation  of  their  comments  into  the  record  is  available  in  Appendix  A.  For 
example,  GATR  Truck  Center,  a  truck  dealership  located  in  Iowa  and  Minnesota,  stated:  “The 
market  availability  of  these  noncompliant  engines  and  vehicles  poses  an  unfair  competitive 
disadvantage  to  manufacturers  that  have  undertaken  the  enormous  effort  and  investment 
necessary  to  comply  with  all  applicable  emissions,  fuel  efficiency,  and  safety  standards,  and 
likewise  an  unfair  competitive  advantage  to  the  dealer  network  representing  those  OEM’s.”405 
Nuss  Truck  and  Equipment  similarly  noted  that,  “The  original  intent  of  selling  gilder  kits  has 
moved  from  a  rebuilding  mechanism  to  now  mainly  evading  diesel  emissions  EPA  mandates.”406 
Navistar,  a  truck  manufacturer,  expressed  its  support  for  the  gliders  provision  of  the  rule,  and 
even  suggested  that  “the  allowance  is  too  high,  and  that  gliders  should  either  be  limited  to  200 
per  year  or  eliminated  completely.”407  The  freight  truck  industry  engaged  with  EPA  throughout 


403  Testimony  of  Pat  Quinn,  Heavy  Duty  Leadership  Group,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2468. 

404  U.S.  Environmental  Protection  Agency,  Memorandum:  Assessment  of  Economic  Factors  Associated  with  the 
Proposed  Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits  at  2  (Nov.  16, 
2017),  EPA-HQ-OAR-20 14-0827-2407. 

405  HDP2  Response  to  Comments  at  1888;  GATR  Truck  Center,  Comment  on  HDP2  Proposed  Rule  (Sept.  8,  2015), 
available  at  https  ://www.regulations.gov/document?D=EP  A-HQ-QAR-20 14-0827-10 1 0. 

406  Nuss  Truck  &  Equipment,  Comment  on  HDP2  Proposed  Rule,  (Aug.  31,  2015),  available  at 
https://www. regulations.  gov/documcnt?D=EPA-HO-OAR-2Q1 4-0827-0922. 

407  HDP2  Response  to  Comments  at  1897;  Navistar,  Inc.,  Comment  on  HDP2  Proposed  Rule  (Oct.  1,  2015), 
available  at  https  ://www.regulations.gov/document?D=EP A-HQ-QAR-20 14-0827- 1218. 
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the  rulemaking  and  was  ultimately  supportive  of  the  2016  Phase  2  Standards,  including  the 
gliders  provisions.408 


Meanwhile,  many  key  leaders  in  the  freight  truck  industry  have  already  expressed  concerns 
about  the  Proposed  Rule.  The  American  Trucking  Association,  Engine  Manufacturers 
Association,  Manufacturers  of  Emission  Controls  Association,  Heavy  Duty  Fuel  Efficiency 
Leadership  Group  (a  consortium  of  the  largest  fleet  owners),  and  Volvo  all  expressed  concerns  in 
their  December  4,  2017  Public  Hearing  statements.409 


b.  EPA  carefully  considered  the  impact  to  the  glider  industry  and  small  businesses 
in  the  Phase  2  Standards. 

In  the  2016  Phase  2  Standards,  EPA  carefully  analyzed  how  the  glider  industry  and  small 
businesses  would  be  affected  by  a  rule  requiring  glider  vehicles  to  meet  the  same  pollution 
standards  as  all  other  Class  8  freight  trucks:  it  assessed  the  history  of  the  glider  industry; 
convened  a  Small  Business  Advocacy  Review  Panel;410  prepared  a  proposed  and  final  regulatory 
flexibility  analysis;411  received  extensive  public  input;  and  responded  with  modifications  to  the 
final  rule  to  take  into  account  the  concerns  of  small  businesses  and  the  glider  industry,  while 
appropriately  weighing  the  need  to  protect  public  health.412  Under  the  2016  Final  Phase  2 
Standards,  glider  vehicles  must  contain  engines  meeting  the  same  pollution  standards  Congress 
mandated  for  all  other  heavy  duty  diesel  engines  —  standards  reflecting  “the  greatest  degree  of 
emission  reduction  achievable”  through  the  application  of  available,  cost-effective  technology — 


408  See,  e.g.,  Testimony  of  Pat  Quinn,  Heavy  Duty  Leadership  Group,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
https ://ww w .regulations. gov/document?D=EPA-HO-Q AR-20 1 4-0827-2468.  (“The  Leadership  Group’s  members 
worked  very  closely  with  EPA  in  the  development  of  the  Phase  2  Rule,  providing  technical  input  which  we  believe 
helped  to  craft  a  sound  rale  which  the  Group  strongly  endorsed  in  its  final  form.”);  see  also  Appendix  A  (listing 
supportive  comments  specific  to  the  gliders  provisions);  Environmental  Defense  Fund,  Broad  Support  Across 
America:  Phase  II  Greenhouse  Gas  and  Fuel  Economy  Standards  for  Freight  Trucks  and  Buses  (listing  supportive 
comments  related  to  the  Phase  2  standards  in  general)  (last  accessed  Dec.  30,  2017),  available  at 
https://www.edf.org/sites/default/files/content/positive  quotes  on  final  hd_phase  2  rulemaking  10.24.16  fmal.pd 
f. 

409  Testimony  of  Kedzie  Glen,  American  Trucking  Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4292:  Testimony  of  Jed  Mandel,  Truck  and 
Engine  Manufacturers  Association,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

httPs://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4299:  Testimony  of  Michael  Geller, 
Manufacturers  of  Emission  Controls  Association,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 
httDs://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-4288:  Testimony  of  Pat  Quinn,  Heavy-Duty 
Fuel  Efficiency  Leadership  Group,  at  EPA  Hearing  (Dec.  4, 2017),  available  at 

httPs://www.regulations.gov/documenf?D=EPA-HO-OAR-2014-0827-431Q:  Testimony  of  Susan  Alt,  Volvo  Group 
North  America,  at  EPA  Hearing  (Dec.  4,  2017),  available  at  https ://www.re gulations ■gov/document?D=EP A-HO- 
QAR-2014-0827-4273. 

410  HDP2  Rule,  81  Fed.  Reg.  at  73,962. 

411 HDP2  Rule,  81  Fed.  Reg.  at  73,962;  HDP2  Rule  Regulatory  Impact  Analysis,  Chapter  12,  EPA-HQ-0  AR-20 14- 
0827. 

412  HDP2  Rule,  81  Fed.  Reg.  at  73,941-42. 
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with  certain  limited  exceptions  and  flexibilities  413  The  agency’s  thorough  process  carefully 
considered  and  included  provisions  in  the  Phase  2  Standards  that  were  responsive  to  concerns 
raised. 

Historically,  the  glider  vehicle  industry  existed  primarily  to  reclaim  powertrains  from  wrecked 
truck  bodies.  But  the  industry  expanded  rapidly  after  new  pollution  standards  were  phased  in414 
as  a  method  to  avoid  compliance  with  the  health-protective  standards.415  In  the  early  2000s,  just 
a  few  hundred  glider  vehicles  were  produced  annually,  but  EPA  estimates  that  production  surged 
to  over  10,000  per  year  by  2016.416  As  glider  production  has  scaled  up,  glider  vehicles  for  the 
most  part  are  no  longer  made  from  powertrains  salvaged  from  wrecked  trucks,  but  rather  are 
mass-produced  with  donor  components  from  any  possible  source.417  EPA  distinguished  between 
these  two  eras  of  gliders  in  the  final  2016  rule,  explaining  that  the  glider  provisions  sought  a 
“transition  to  a  long-term  program  in  which  manufacture  of  glider  vehicles  better  reflects  the 
original  reason  manufacturers  began  to  offer  these  vehicles — to  allow  the  reuse  of  relatively  new 
powertrains  from  damaged  vehicles.”418 

The  Phase  2  Standards  built  in  a  number  of  flexibilities  for  glider  vehicle  manufacturers,  with  a 
particular  focus  on  accommodating  small  businesses.  For  the  year  2017,  the  rule  allowed  small 
businesses  to  produce  glider  vehicles  up  to  a  production  limit,  set  at  “the  manufacturer’s  highest 
annual  production  of  glider  kits  and  glider  vehicles  for  any  year  from  2010  to  2014.  ”419  The 
long-term  program  begins  on  January  1,  2018,  and  contains  multiple  “transitional  flexibilities.” 
Small  businesses  may  produce  up  to  300  glider  vehicles — or  are  capped  at  their  highest  annual 
production  from  2010  to  2014,  if  that  amount  is  less  than  300 — that  are  not  in  compliance  with 
the  engine  and  vehicle  standards.420  Model  year  2010  and  later  engines  installed  in  glider 
vehicles  do  not  have  to  satisfy  the  Phase  1  GHG  engine  standards.421  Finally,  as  mentioned 
previously,  rebuilt  engines  may  be  installed  without  meeting  the  standards  for  the  year  of  glider 
vehicle  assembly  if  the  engines  are  “within  their  regulatory  useful  life.”422  These  modifications 
and  flexibilities  were  responsive  to  and  reflected  the  input  the  agency  received  through  its  small 
business  panel  and  regulatory  flexibility  analysis. 


413  CAA  §  202(a)(3)(A). 

414  See  HDP2  Rule,  81  Fed.  Reg.  at  73,941-43. 

415  Tom  Berg,  The  Return  of  the  Glider,  Truckinginfo,  Apr.  2013, 

http://www.truckinginfo.com/chamiel/equipment/article/storv/2013/04/the-retum-of-the-glider.aspx  (“Growth  in 
gliders  in  recent  years  was  due  to  the  FET  avoidance,  poor  fuel  economy  with  EPA  2007-spec  engines,  and  then  the 
high  cost  of  EPA  2010  emissions  requirements,  Hames  says.”). 

416  HDP2  Rule,  8 1  Fed.  Reg.  at  73,943. 

417  See  Testimony  of  Susan  Alt,  Volvo,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

https://www.regulations.gov/document?D=EPA-HO-OAR-2014-Q827-2462:  Jim  Park,  Is  There  A  Glider  Kit  in  Your 
Future?,  Truckinginfo  (July  2011),  http://www.truckinginfo.com/channel/eauipment/article/storv/2011/07/is- 
there-a-glider-kit-in-vour-future.aspx  (explaining  that  two  out  of  three  major  powertrain  components  must  come 
from  the  same  donor  truck,  which  means  glider  manufacturers  can  just  substitute  parts,  such  as  a  rebuilt  engine, 
from  another  track). 

418  HDP2  Rule,  81  Fed.  Reg.  at  73,941. 

419  HDP2  Rule,  81  Fed.  Reg.  at  73,941-42. 

420  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

421  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

422  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 
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Accordingly,  the  premise  of  the  Proposed  Rule  is  misplaced  because  the  standards  and 
production  cap  in  the  gliders  provision  of  the  Phase  2  Standards  do  not  unduly  burden  the  glider 
industry,  particularly  when  compared  to  the  disproportionate  public  health  threat  posed  by 
uncontrolled  glider  vehicle  emissions.  Tommy  Fitzgerald,  Jr.  of  Fitzgerald  Glider  Kits,  the 
largest  glider  vehicle  producer  in  the  country,  has  stated  that  his  company  is  “set  up  to  make  a 
profit  at  300  [glider  vehicles]  a  year.”423  As  EPA  explained:  “It  is  important  to  emphasize  that 
EPA  is  not  banning  gliders.  Rather,  as  described  below,  EPA  is  requiring  that  glider  vehicles 
meet  the  standards  that  all  other  new  tracks  are  required  to  meet,  unless  eligible  for  certain 
limited  exemptions  that  provide  flexibility  for  small  businesses  and  for  certain  other  specific 
applications.”424  The  2016  rale  restores  glider  production  standards  and  volume  to  levels 
“consistent  with  the  original  purpose  of  glider  kits  and  vehicles.”425 

Moreover,  as  EPA  noted  in  the  Phase  2  Standards,  many  track  dealers  and  manufacturers 
submitted  comments  to  the  agency  to  state  their  support  for  the  glider  provisions.426 

Meanwhile,  EPA  performed  no  small  business  regulatory  flexibility  analysis  and  convened  no 
small  business  panel  with  respect  to  the  impact  of  this  Proposed  Rule,  another  absence  that 
renders  this  rulemaking  arbitrary  and  capricious.427  In  fact,  its  proposal  did  not  include  any 
discussion  or  consideration  related  to  this  rulemaking’s  negative  potential  impacts  for  small 
businesses  like  freight  track  dealerships  that  have  properly  invested  in  emission-controlling 
freight  track  sales  and  maintenance.428 

Xffkbm  p  k  I  t  dm 

As  discussed  in  detail  above,  the  use  of  each  glider  vehicle  with  a  noncompliant,  uncontrolled 
engine  threatens  public  health.  Accordingly,  EPA’s  request  for  comment  on  options  to  weaken 
the  Phase  2  glider  provisions  is  wrongheaded:  the  agency  should  reject  any  increase  in  the  cap  on 
sale  of  uncontrolled  glider  vehicles  as  well  as  any  delay  in  implementation  of  these  protections. 
As  we  describe  below,  neither  option  can  be  justified  in  light  of  EPA’s  duty  to  protect  the  public 
and  the  extensive  record  of  health  harms  from  uncontrolled  glider  vehicles. 

Furthermore,  EPA  cannot  move  ahead  with  finalizing  any  such  action  without  first  issuing  a  new 
proposal  that  would  lay  out  any  reasoning  and  analysis  used  to  justify  any  such  action.  EPA  has  a 
duty  under  the  law  to  provide  notice  to  the  public  and  opportunity  to  comment  on  the  reasoning 


423  Tom  Berg,  The  Return  of  the  Glider ,  Truckinginfo  (AprilApr.  2013), 

http://www.truckinginfo.com/chamiel/eauipment/article/storv/2013/04/the-retum-of-the-glider.aspx. 

424  HDP2  Rule,  8 1  Fed.  Reg.  at  73,942. 

425  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

426  See  HDP2  Response  to  Comments  at  1872, 1897,  1899  (summarizing  comments  of  Cummins,  Navistar,  Nuss); 
see  also  Appendix  A  .(summarizing  freight  industry  comments). 

427  82  Fed.  Reg.  at  53,448. 

428  See  Testimony  of  Robert  Nuss,  Nuss  Track  &  Equipment,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 

h  ttps://www. regulations.  gov/documcnt?D=EPA-HO-OAR-2Q1 4-0827-4307:  Testimony  of  Michael  McMahon, 
McMahon  Track  Centers,  at  EPA  Hearing  (Dec.  4,  2017),  available  at 
https://www.  regulations.  gov/document?D=EPA-HO-OAR-2014-Q827-2464. 
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and  basis  for  a  rulemaking  429  EPA’s  current  Proposed  Rule  mentions  the  options  for  weakening 
the  glider  provisions  in  four  sparse  sentences,  without  any  justification,  reasoning,  or  analysis  to 
support  either  option.430  EPA’s  Proposed  Rule  does  not  provide  sufficient  notice,  such  that  any 
effort  to  finalize  either  action  without  a  new  proposal  would  be  unlawful. 

a.  EPA  Must  Maintain  the  Current  Compliance  Date  for  Glider  Vehicles 

The  glider  vehicle  provisions  of  the  Phase  2  Standards  include  a  transitional  program  for  the 
2017  calendar  year  and  a  long-term  program  that  went  into  effect  on  January  1,  2018,  with 
certain  built-in  transitional  flexibilities  to  accommodate  small  businesses.431 

EPA  must  maintain  the  January  1,  2018  compliance  date  for  the  long-term  program.  EPA 
concluded  in  the  Phase  2  rulemaking  that  any  delay  in  the  compliance  date  could  result  in 
significant  pre-buys  of  highly  polluting  glider  vehicles,  which  would  have  detrimental 
consequences  for  public  health.432  A  pre-buy  occurs  when  market  participants — here,  fleets  and 
independent  drivers — purchase  a  significant  volume  of  a  product  that  will  imminently  be  subject 
to  a  new  regulation,  shortly  before  that  regulation  is  implemented.433  EPA  acted  in  the  Phase  2 
Standards  to  address  this  serious  concern  by  requiring  transitional  compliance  starting  January  1, 
2017,  and  full  compliance  starting  January  1,  2018.  This  carefully  considered  decision  is  well 
supported  by  the  record  and  should  not  be  undone. 


During  the  Phase  2  rulemaking,  freight  truck  manufacturers  emphasized  their  concern  that  a  pre¬ 
buy  would  occur  since  EPA  was  looking  to  close  the  gliders  loophole.  Volvo  Trucking  North 
America  stated  during  the  notice  and  comment  period  that  because  “pre-buys  are  a  known 
consequence  of  new  regulatory  requirements  .  .  .  EPA  need  not  exacerbate  them  by  providing  a 
window  for  the  unfettered  manufacture  of  non-compliant  vehicles.”434  The  company  further 
urged  EPA  to  “adopt  additional  stringent  measures  to  prevent  the  stockpiling  of  glider  vehicles 
after  new  standards  take  effect.”435 

EPA  addressed  these  concerns  in  the  Phase  2  Standards  by  initially  production  of  uncontrolled 
glider  vehicles  beginning  on  January  1,  2017,  with  longer-term  limits  becoming  effective 
January  1,  2018.  The  agency  stated  “that  by  finalizing  restrictions  for  2018  in  this  rule  we  risk 
causing  a  pre-buy  scenario  where  production  surges  further  in  2017.  This  would  be  both  very 
harmful  to  the  environment  and  disruptive  to  the  market.  To  avoid  these  problems  ...  we  are 


429  See  Section  VII(d). 

430  Proposed  Rule,  82  Fed.  Reg.  at  53,447. 

431 HDP2  Rule,  81  Fed.  Reg.  at  73518. 

432  EPA  RTC  Section  14,  Appendix  A,  pg.  1960-68. 

433  See  Katherine  Rittenhouse  &  Matthew  Zaragoza- Watkins,  “Anticipation  and  Environmental  Regulation,”  MIT 
Center  for  Energy  and  Environmental  Policy  Research,  Working  Paper,  CEEPR  WP  2017-004  at  2  (February  2017), 
available  at  http://ceepr.mit.edu/files/napers/20 1 7-004.pdf. 

434HDP2  RTC  at  1870-71. 

435  HDP2  RTC  at  1870-71. 
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finalizing  a  glider  kit  and  glider  vehicle  production  limit  for  calendar  year  2017  for  glider 
vehicles  using  high  polluting  engines.”436 

Recognizing  the  need  to  avoid  pre-buys  of  super-polluting  glider  vehicles,  EPA  took  responsible 
action  by  moving  up  the  compliance  deadline,  which  benefits  the  industry  as  a  whole  437  There 
is  no  justification  for  the  agency  to  back  away  from  this  decision  now:  the  record  shows  that  the 
public  health  consequences  would  be  even  more  severe. 

b.  If  Any  Changes  Are  Made,  EPA  Should  Lower  the  Glider  Vehicle  Production 
Limit 

EPA  should  not  increase  the  glider  vehicle  production  cap  for  small  businesses  that  was 
implemented  in  the  Phase  2  Standards.  That  rule,  which  generally  requires  all  glider  vehicles  to 
comply  with  the  same  pollution  protections  as  other  new  heavy-duty  vehicles,  contains  a 
provision  allowing  each  glider  manufacturer  to  produce  a  limited  number  of  gliders — 300  or 
their  2010-2014  highest  annual  production  volume,  whichever  is  smaller — without  meeting 
engine  or  vehicle  standards.438  This  cap  was  intended  to  help  small  businesses  transition  into  full 
compliance  with  the  new  standards. 

The  production  cap  on  uncontrolled  glider  vehicles  is  amply  supported  by  the  record,  the  product 
of  a  multi-faceted  small  business  engagement  effort,  and  not  overly  burdensome  for  gliders 
producers.  EPA  carefully  analyzed  how  glider  dealers  would  be  affected  by  a  rule  limiting  glider 
production:  it  assessed  the  history  of  the  glider  industry,  received  extensive  public  input,  and 
responded  with  modifications  to  the  final  rule  to  ensure  fairness  to  small  businesses.  The  2016 
Phase  2  Standards  set  a  cap  on  uncontrolled  glider  vehicle  production  in  order  to  “transition  to  a 
long-term  program  in  which  manufacture  of  glider  vehicles  better  reflects  the  original  reason 
manufacturers  began  to  offer  these  vehicles — to  allow  the  reuse  of  relatively  new  powertrains 
from  damaged  vehicles.”439  Thus,  the  rule  is  targeted  to  limit  exploitation  of  a  loophole  to  avoid 
installing  health-saving  technology  on  new  freight  trucks. 

An  increase  in  the  cap  on  production  of  uncontrolled  glider  vehicles  would  be  deeply  damaging 
for  public  health.  In  the  Phase  2  Standards,  EPA  limited  the  number  of  glider  vehicles  that  can 
be  produced  with  the  understanding  that  an  enormous  amount  of  pollution  could  be  avoided  by 
limiting  “even  a  fraction  of  these  glider  vehicles.”440  EPA  estimated  in  the  Phase  2  Standards 
that  glider  vehicles  “have  NOx  and  PM  emissions  20-40  times  higher  than  current  engines,” 
resulting  in  “significantly  higher  in-use  emissions  of  air  pollutants  associated  with  a  host  of 
adverse  human  health  effects,  including  premature  mortality.”441  The  results  of  EPA’s  more 


436  HDP2  Rule,  81  Fed.  Reg.  at  73942. 

437  See  HDP2  RTC  at  1881  (“[A]  one-year  delay  that  allowed  10,000  additional  glider  vehicles  to  be  produced  with 
high  polluting  engines  would  result  in  the  following  impacts:  415,000  tons  of  addition  NOx  emissions,  6,800  tons  of 
additional  PM  emissions,  700  to  1,600  premature  deaths,  $3  to  $1 1  billion  in  PM-related  monetized  disbenefits.”). 

438  HDP2  Rule,  81  Fed.  Reg.  at  73,942. 

439  HDP2  Rule,  81  Fed.  Reg.  at  73,941. 

440  HDP2  Rule,  81  Fed.  Reg.  at  73,883,  73,943  (“[I]t  is  clear  that  removing  even  a  fraction  of  glider  kit  vehicles 
from  the  road  will  yield  substantial  health-related  benefits.”). 

441  HDP2  Rule,  81  Fed.  Reg.  at  73,943. 
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recent  analysis — a  study  conducted  in  2017 — show  that  in  fact,  EPA  underestimated  the  criteria 
pollutant  emissions  from  glider  vehicles  in  the  Phase  2  Standards.442 

Most  glider  producers  were  already  operating  within  the  range  of  the  cap,  so  their  businesses  will 
not  be  adversely  affected,443  and  the  public  health  benefits  of  keeping  as  many  glider  vehicles  off 
the  road  as  possible  are  immense. 

EPA  has  not  and  cannot  justify  an  increase  in  the  cap  on  production  of  uncontrolled  glider 
vehicles.  Given  the  extensive  evidence  of  public  health  risks  from  uncontrolled  vehicles,  if  the 
agency  considers  any  change  to  the  cap,  it  should  consider  lowering  the  maximum  number  of 
uncontrolled  vehicles  allowed. 

XfffK 

EPA  is  proposing  to  revoke  important  safeguards  against  glider  truck  pollution  based  on  an 
impermissible  reading  of  the  statute,  without  properly  considering  any  of  the  most  important  and 
alarming  consequences  of  this  regulatory  change  for  public  health  or  a  host  of  other  vital 
considerations.  For  the  foregoing  reasons,  EDF  respectfully  urges  that  EPA  withdraw  the 
Proposed  Rule. 


Respectfully  submitted, 


Alice  Henderson 
Chet  France 
Hilary  Sinnamon 
Erin  Murphy 
Martha  Roberts 
Peter  Zalzal 
Rachel  Fullmer 
Surbhi  Sarang 
For  EDF 

Howard  Learner 
Ann  Mesnikoff 
For  EPLC 

Peggy  M.  Shepard 

For  WE  ACT 


442  Chassis  Dynamometer  Testing  22-27.  EPA,  “Chassis  Dynamometer  Testing  of  Two  Recent  Model  Year  Heavy- 
Duty  On-Highway  Diesel  Glider  Vehicles”  at  22-27  (Nov.  20,  2017),  available  at 
https://www.regulations.gov/document?D=EPA-HO-OAR-2Q  14-0827-241 7. 

443  As  noted  above,  the  one  company  known  to  produce  more  than  300  vehicles  per  year  has  publicly  stated  that  its 
business  can  remain  profitable  at  300  vehicles  per  year.  See  Section  1 1(b). 
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From:  Charmley, 

Location: 

Importance: 

Subject:  HD  Trailer 
Start  Date/Time: 

End  Date/Time: 


William 

N158 

Normal 

and  Glider  Reconsideration  I  Ex.  6  -  Personal  Privacy 

Thur  12/28/2017  6:00:00  PIVl 
Thur  12/28/2017  7:00:00  PM 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  8/8/2017  12:19:36  PM 

Subject:  Re:  Glider  Reconsideration  Update  -  V5.pptx 

Chuck 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Aug  8,  2017,  at  8:01  AM,  Moulis,  Charles  <moulis.charles@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Kataoka,  Mark 

Sent:  Monday,  August  07,  2017  8:13  PM 
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To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Hengst,  Benjamin 

<Hengst.Benjamm@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov> 

Subject:  RE:  Glider  Reconsideration  Update  -  V5.pptx 


Ex.  5  -  Deliberative  Process;  Attorney  Client;  Attorney  Work  Product 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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From:  Moulis,  Charles 

Sent:  August  07,  2017  9:24  AM 

To:  Kataoka,  Mark  <KataokaMark@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Bemamin@epa.gov>;  Cullen,  Angela 

<cullen.angela@epa.gov> 

Subject:  Glider  Reconsideration  Update  -  V5.pptx 


Mark, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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To:  Jack  Kitowski  Gack.kitowski@arb.ca.gov)[jack. kitowski@arb.ca.gov];  Carter, 

Michael@ARB[michael.carter@arb.ca.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  8:55:58  PM 

Subject:  EPA  action  on  gliders 


Dear  Jack  and  Mike, 


I  tried  to  call  both  of  you  on  Monday,  though  I  did  not  leave  a  message. 


I  wanted  to  let  both  of  you  and  the  CARB  team  know  that  last  week  on  Friday  EPA  submitted  to 
the  Office  of  Management  and  Budget  for  formal  interagency  review  a  draft  Notice  of  Proposed 
Rulemaking.  The  action  is  specific  to  heavy-duty  glider  vehicles,  glider  kits,  and  glider  engines. 


The  action  is  listed  on  OMB’s  web  site  as  being  under  interagency  review  -  the  title  is  ““Repeal 
of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 


This  was  reported  widely  on  Monday  in  a  number  of  trade  press  and  some  of  the  D.C.  press. 


The  title  pretty  much  says  it  all.  I  know  that  this  topic  is  of  interest  to  many  stakeholders,  as 
well  as  CARB. 
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Please  let  me  know  if  you  have  any  questions.  The  next  step  in  the  process  is  after  OMB 
completes  the  interagency  review,  the  draft  proposal  will  come  back  to  EPA,  and  the 
Administrator  will  be  able  to  sign  and  EPA  can  publish  the  proposal  and  open  up  a  public 
comment  period. 


Thanks 

Bill 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Cullen,  Angela[cullen.angela@epa.gov];  Hengst,  Benjamin[Hengst. Benjamin@epa.gov]; 

Haugen,  David[haugen.david@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  11/13/2017  11:06:00  AM 

Subject:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Dear  Chris, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Please  let  me  know  if  you  have  any  questions  on  this  topic. 


Bill 
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To:  Laurie  Holmes[lholmes@mema.org] 

From:  Charmley,  William 

Sent:  Tue  11/28/2017  10:22:27  PM 

Subject:  Re:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 
Laurie 

Thanks  for  you  response  yesterday.  Today  was  one  of  those  days,  and  I  apologize  for  not  getting 
back  to  you. 

First  thing  on  Wednesday  I  will  search  my  teams  calendars  and  let  you  know  if  Thursday  at  4:30 
will  work  for  us. 

Thanks 

Bill 


Sent  from  my  iPhone 

On  Nov  27,  2017,  at  5:40  PM,  Laurie  Holmes  <lholmes@mema.org>  wrote: 


Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good 
for  us  since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and 
probably  won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (11/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
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Mobile:  202-422-6182 


From:  Charmley,  William  [mailto:channley.william@epa.gov1 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@,MEMA.ORG>;  Leigh  Merino  <lmerino@MEMA.ORG>: 
Laurie  Holmes  <lholmes@mema.org> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis.charles@ epa.gov>: 

Mitchell,  George  <Mi tchell.George@epa.gov>:  Parsons,  Christy 

<Parsons  .Christy@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty 
glider  vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s 
recent  proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy- 
duty  Phase  2  final  rule  at  this  location: 


https://www.epa.gov/regulati.ons-emissions-vehicles-and-engines/proposed-mle-repeal- 

emission-requirements-glider 
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I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next 
week  to  discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division, 
the  Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both 
learn  about  MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are 
the  members  MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what 
types  of  products  they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 

•  Thursday,  November  30  from  3-4  or  4-5pm 

•  Tuesday,  December  5  from  3-4pm 

•  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 


Best  regards. 


EPA-1 9-01 26-A-0027 1 0 


ED  001620  00003175-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


EPA-1 9-01 26-A-0027 1 1 


ED  001620  00003175-00004 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Tue  2/20/2018  6:00:00  PM 
Tue  2/20/2018  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov]; 

Moulis,  Charles[moulis.charles@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  7:58:58  PM 

Subject:  RE:  Glider  NPRM  -  EQ12898 


Dear  all  - 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  October  24,  2017  3:38  PM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov>;  Sutton, 
Tia  <sutton.tia@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Knorr,  Michele  <knorr.michele@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy 
<Parsons .  Christy  @  epa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


I  apologize  that  I  was  multi-tasking  and  not  approaching  this  comprehensively  (and  now  this 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Kataoka,  Mark 

Sent:  Tuesday,  October  24,  2017  3:25  PM 

To:  Orlin,  David  <Orlin.David@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Sutton,  Tia  <sutton. tia@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>:  Moulis, 
Charles  <mouli s . eharl es@,epa. gov>:  Knorr,  Michele  <knorr.miehele@epa.gov>:  Hengst, 
Benjamin  <Hengst.Beni  amin@epa.gov>;  Yanca,  Catherine  <yanca. catfaerme@epa.gov>: 
Parsons,  Christy  <ParsQPS-Cfaristy@epa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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From:  Orlin,  David 

Sent:  October  24,  2017  3:09  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>:  Kataoka,  Mark 

<Kataoka. M ark@epa. gov>:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William 
<charmlev .william@epa.gov>:  Moulis,  Charles  <moulis.ch3rles@epa.gov>:  Knorr,  Michele 
<knorr.michelc@epa.gov>:  Hengst,  Benjamin  <Hengst.Beni amin@epa. gov>:  Yanca,  Catherine 
<yanca.catherme@epa.gov>:  Parsons,  Christy  <Parsons.Christy@cpa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  October  24,  2017  2:59  PM 

To:  Orlin,  David  <Qr1.in.David@epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>:  Sutton, 
Tia  <sutton.ti a@epa. gov>:  Charmley,  William  <channley.wi11iam@epa.gov>:  Moulis,  Charles 
<moulis.charles@,epa.gov>:  Knorr,  Michele  <knorr.michele@,epa.gov>:  Hengst,  Benjamin 
<Hengst.Benjamin@ep8.gov>:  Yanca,  Catherine  <yanca.catheripe@epa.gov>:  Parsons,  Christy 
<Parsons.Chri  stv@epa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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From:  Orlin,  David 

Sent:  Tuesday,  October  24,  2017  2:46  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>:  Kataoka,  Mark 

<Kataoka.Mark@epa. gov>:  Sutton,  Tia  <sutton.tia@epa. gov>:  Charmley,  William 
<charmlev .william@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>:  Knorr,  Michele 
<knorr.michele@epa.gov>:  Hengst,  Benjamin  <Hengst.Beniamin@,epa.gov>:  Yanca,  Catherine 
<yanca.catherine@epa.gov>:  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  RE:  Glider  NPRM  -  EO 12898 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  October  24,  2017  2:36  PM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>:  Sutton,  Tia  <sutton . tia@epa. gov>:  Charmley, 

William  <charmlev.william@epa.gov>:  Moulis,  Charles  <ffloulis.charles@epa.gov>:  Knorr, 
Michele  <knorr.michele@,epa. gov>:  Hengst,  Benjamin  <Hengst.Beniamin@,epa.gov>:  Yanca, 
Catherine  <vanca.catheri ne@epa.  gov>:  Parsons,  Christy  <Parsoos.Christy@epa.gov> 

Cc:  Orlin,  David  <Orl.ln.David@,epa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Kataoka,  Mark 

Sent:  Tuesday,  October  24,  2017  1:05  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William  <charmlev .william@epa.gov>: 
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Moulis,  Charles  <moulis.charles@epa.gov>;  Knorr,  Michele  <knorr.michele@epa.gov>; 

Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Hengst,  Benjamin 

<Hengst.Beniamin@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@,epa.gov> 

Subject:  Glider  NPRM  -  EO 12898 


OTAQ  (and  Michele  Knorr,  OGC’s  EO  12898  attorney), 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 


From:  Sutton,  Tia 

Sent:  October  20,  2017  5:46  PM 

To:  Hengst,  Benjamin  <Hengst..6eni amin@epa.gov>:  Grundler,  Christopher 

<grundler.christopfaer@epa.gov>:  Charmley,  William  <charmlev.william@epa.gov>:  Lewis, 
Josh  <LewisJosh@epa.gov>:.  Dunham,  Sarah  <Dimham .  Sarah@epa.  gov> 

Cc:  Orlin,  David  <Orlin.David@,epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>:  Millett, 
John  <Mi11ett.John@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>:  Kataoka,  Mark 
<K3taoka.Mark@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>:  Cyran,  Carissa 
<Cyran.Carissa@epa.gov> 

Subject:  RE:  HD  glider  rescission  rule  -  0MB  review  file 
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Hi  all. 

Attached  is  what  was  apparently  uploaded  this  afternoon.  I  just  connected  with  Chad,  and  OMB 
was  also  unaware  that  it  had  been  uploaded.  Chad  is  going  to  circulate  things  to  the  Interagency 
reviewers  ASAP,  but  not  sure  what  this  means  for  the  reginfo.gov  website  (it  may  not  show  up 
there  as  being  under  12866  review  until  sometime  Monday). 


OMB  has  requested  a  briefing  on  Monday  at  4pm,  and  a  follow-up  call  on  Tuesday  at  10am 
(mostly  to  talk  legal  issues).  I  will  check  schedules  now,  but  please  let  me  know  if  these  options 
do  not  work  for  you  at  all. 


Thanks, 

Tia 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.govj;  Cook,  Leila[cook. Ieila@epa.gov];  Simon, 

Kari[Simon. Karl@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  9/25/2017  1:37:10  PM 

Subject:  RE:  Glider  Re-consideration. 


Chris,  Karl,  David,  Mark,  Lee  and  Ben, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


On  Sep  22,  2017,  at  7:47  PM,  Dunham,  Sarah  <Dimhatn.Sarah@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Begin  forwarded  message: 

From:  "Jackson,  Ryan"  <i ackson.rvan@epa. gov> 

Date:  September  22,  2017  at  7:32:29  PM  EDT 
To:  "Dunham,  Sarah"  <Dunham. Sarah@epa. gov> 

Subject:  Re:  RE: 

Thanks  for  that.  Can  we  talk  about  gliders  Monday?  I  need  to  get  more  info  on  the 
schedule  and  need  more  of  an  explanation  than  OAR  is  doing  a  lot  of  technical  work. 
Much  appreciated  as  always. 


Ryan  Jackson 
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Chief  of  Staff 
U.S.  EPA 
(202)  564-6999 

On  Sep  22,  2017,  at  4:32  PM,  Dunham,  Sarah  < Dunham. Sarah@epa. gov>  wrote: 
Hi  Ryan- 


Not  Responsive 

Thanks 

Sarah 


From:  Jackson,  Ryan 

Sent:  Friday,  September  22,  2017  2:48  PM 

To:  Dunham,  Sarah  < Dimham.Sarah@epa.gov> 

Subject: 


Not  Responsive 


Ryan  Jackson 
Chief  of  Staff 

U.S.  Environmental  Protection  Agency 
(202)  564-6999 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 
Start  Date/Time:  Thur  12/7/2017  8:00:00  PM 

End  Date/Time:  Thur  12/7/2017  9:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Brooks,  Phillip[Brooks. Phillip@epa.gov];  Belser,  Evan[Belser.Evan@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  10/4/2017  2:46:28  PM  f _ _ 

Subject:  Follow-up  to  my  brief  discussion  with  Phil  on  Gliders  Ll!l.°!.l!.!*p.0.n.s!v.ejReconsideration  Rule,  and 

i  Ex.  5  -  Deliberative  Process  i 

r  - J 

i  Not  Responsive  IGlider  Reconsideration  Analyses  and  Schedule  Options.  Sept  2....pptx 

i _ J 


Dear  Phil  and  Evan, 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process  | 
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I  will  send  you  both  a  draft  of 


Ex.  5  -  Deliberative  Process 


later  today. 


Thanks 

Bill 
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To:  Sean  Waters[sean. waters@daimler.com] 

From:  Charmley,  William 

Sent:  Sat  1 1/4/2017  4:06:35  PM 

Subject:  DTNA  CEO  quote  on  gliders 

Dear  Sean 

In  this  article  from  earlier  this  week: 


http://www.truckinginfo.eom/channel/fleet-management/news/story/2  0 1 7/ 1 O/epa-aiming-to- 

pull-glider-kits-from-ghg-mpg-rule.aspx 


Is  the  following  quote: 

“For  major  truck  makers,  the  battle  over  glider  kits  may  amount  to  fighting  the  last  war  and 
therefore  it  is  a  conflict  they  may  well  prefer  to  sit  out.  Consider  what  Daimler  Trucks 
North  America  President  and  CEO  Roger  Nielsen  told  HDT  recently  about  glider  kits. 
“Regardless  of  what  happens  with  the  glider  rule,  we’re  going  to  keep  to  the  [Phase  2]  rules 
we  agreed  to.  We  have  moved  on,  so  in  our  business  plans,  we  took  it  as  certain  that  this 
would  happen.  That  phase-out  of  gliders,  that’s  our  course. 

Nielsen  added  that  “it’s  interesting  to  watch  the  discussion,”  noting  that  there  are  “not  too 
many  left  providing  gliders.  There  are  certainly  cases  where  customers  need 
remanufactured  engines  to  help  replace  wrecks,  but  the  direction  we  are  taking,  and  [at  this 
point]  still  is  the  rule,  that’s  the  path  we’re  going  to  take." 


If  possible  I  would  like  to  catch  up  with  you  on  this  topic  later  this  upcoming  week. 

Thanks 

Bill 
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From:  Charmley,  William 

Location:  N158 

Importance; _ Normal 

Subject:  [Not  Responsive  iGlider  Reconsideration 
Start  Date/Tinie:  Wed  10/18/2017  3:30:00  PM 

End  Date/Time:  Wed  1 0/1 8/201 7  4:20:00  PM 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  11/28/2017  10:06:08  PM 

Subject:  RE:  pis  send  list  of  who  has  registered  so  far  for  Glider  hearing 


Chris, 


Here  is  the  list  from  Christy  Parsons  as  of  Monday  afternoon.  As  of  Monday  we  had  about  50 
people  signed  up  to  testify,  and  UCS  asked  us  to  hold  about  10  additional  places  for  members  of 
UCS  they  believe  will  be  coming  to  testify. 


Christy  and  the  team  are  going  to  get  together  on  Thursday  morning  to  develop  a  draft  list  of 
Panels,  and  then  send  that  for  me  for  any  suggestions,  and  by  the  end  of  the  day  on  Thursday 
they  will  email  each  person  with  their  tentative  panel  #  and  approximate  time,  so  people  can  plan 
their  day. 


I  can  send  you  an  updated  list  on  Thursday. 


Count  Name 

Company  or  organization  name 

Type  of 
Organization 

1 

Gary  W  Ewart 

American  Thoracic  Society 

Academia/research 

organization 

2 

Rachel  Muncrief 

The  ICCT 

Academia/research 

organization 

3 

Dorothy  Brandt 

Moms  Clean  Air  Force 

Concerned  citizen 

4 

Olivia  Bartlett 

Do  The  Most  Good  Montgomery  County, 
MD 

Concerned  citizen 

5 

Zachary  Eldredge 

Private  Citizen 

Concerned  citizen 

6 

Keith  Sendall 

Private  Citizen 

Concerned  citizen 

7 

Janet  Lewis 

Private  Citizen 

Concerned  citizen 

8 

Leonard  Wayne 

Private  Citizen 

Concerned  citizen 

9 

Steve  Spacek 

Private  Citizen 

Concerned  citizen 

10 

Richard  Reis 

Private  Citizen 

Concerned  citizen 

1 1  Patrick  H  Quinn 

Heavy  Duty  Fuel  Efficiency  Leadership 
Group 

Manufacturer, 
Dealer  or  Rebuilder 
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12  Farrell  Dale  Clark  jr 

D&B  truck  and  equipment  sales  LLC 

Manufacturer, 
Dealer  or  Rebuilder 

13  Terry  L  Dotson 

Worldwide  Equipment  Inc 

Manufacturer, 
Dealer  or  Rebuilder 

14  John  Calvin  Doub 

TMI  Truck  and  Equipment 

Manufacturer, 
Dealer  or  Rebuilder 

15  Susan  Alt 

Volvo  Group  North  America 

New  truck  OEM 

16  Paul  Billings 

American  Lung  Association 

Non-government 

organization 

17  AnnMesnikoff 

Environmental  Law  &  Policy  Center 

Non-government 

organization 

18  Luke  Tonachel 

Natural  Resources  Defense  Council 

Non-government 

organization 

19  Janice  E.  Nolen 

American  Lung  Association 

Non-government 

organization 

20  Molly  Rauch 

Moms  Clean  Air  Force 

Non-government 

organization 

21  Diana  Van  Vleet 

American  Lung  Association 

Non-government 

organization 

22  Jennifer  Olson 

Environment  America 

Non-government 

organization 

23  Madeline  Page 

Public  Citizen 

Non-government 

organization 

24  Dr.  Dave  Cooke 

Union  of  Concerned  Scientists 

Non-government 

organization 

25  Martha  Roberts 

Environmental  Defense  Fund 

Non-government 

organization 

26  David  Friedman 

Consumers  Union 

Non-government 

organization 

28  Dave  Cooke 

Union  of  Concerned  Scientists 

Non-government 

organization 

29  Jonna  Hamilton 

Union  of  Concerned  Scientists 

Non-government 

organization 

30  Carol  Lee  Rawn 

Ceres 

Non-government 

organization 

3 1  Elizabeth  Brandt 

Moms  Clean  Air  Force 

Non-government 

organization 

32  Jack  Gillis 

Consumer  Federation  of  America 

Non-government 

organization 

33  Andrew  Linhardt 

Sierra  Club 

N  on-govemment 
organization 

34  Siddiq  Khan 

American  Council  for  an  Energy-Efficient 

Non-government 

Economy  (ACEEE) 

organization 

35  Maria  Rizo-Dellinger 

Clean  Air  Moms 

Non-government 

organization 

36  Erin  Murphy 

Environmental  Defense  Fund 

Non-government 
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37  Surbhi  Sarang 

38  Matthew  Solomon 

39  N/A 

40  Miles  Keogh 

41  Silvia  Lucero 

42  Paul  E  Farrell 

43  Steve  Cliff 

44  Michael  Geller 

45  Christopher  Miller 

46  Robert  Nuss 

47  Jed  Mandel 

48  Glen  Kedzie 

49  TBD 

50  TBD 

51  TBD 

52  TBD 

53  TBD 

54  TBD 

55  TBD 

56  TBD 

57  TBD 

58  TBD 

59  TBD 

60  TBD 


organization 

Environmental  Defense  Fund  Non-government 

organization 

Northeast  States  for  Coordinated  Air  Use  State/Local/Other 
Management  Government 

New  York  State  Official  State/Local/Other 

Government 

National  Association  of  Clean  Air  AgenciesState/Local/Other 
(NACAA)  Government 

Moms  Clean  Air  Force  State/Local/Other 

Government 

State  of  Connecticut,  Department  of  Energy 

and  Environmental  Protection  State/Local/Other 

Government 

California  Air  Resources  Board  State/Local/Other 

Government 

Manufacturers  of  Emission  Controls  Trade  Association 

Association 

Advanced  Engine  Systems  Institute  Trade  Association 

Nuss  Truck  &  Equipment  Truck  dealer 

Truck  and  Engine  Manufacturers  Trade  Association 

Association 

American  Trucking  Association  Trade  Association 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
Concerned  Scientists) 

private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 
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Concerned  Scientists) 

61  TBD  private  citizen  (Hold  requested  by  Union  of  Concerned  citizen 

Concerned  Scientists) 


From:  Grundler,  Christopher 

Sent:  Tuesday,  November  28,  2017  4:43  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  pis  send  list  of  who  has  registered  so  far  for  Glider  hearing 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Wed  5/30/2018  1:00:00  PM 
Wed  5/30/2018  2:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Robin  Moran[Moran. Robin@epa.gov];  Michael  Olechiw 

(olechiw.michael@epa.gov)[olechiw. michael@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov]; 
Moulis,  Charles[moulis.charles@epa.gov];  Nelson,  Brian[neison. brian@epa.gov] 

Cc:  Bolon,  Kevin[Bolon. Kevin@epa.gov];  Jeff  Alson[Alson. Jeff@epa.gov];  Kathryn  Sargeant 

(sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  1/24/2018  2:04:28  PM 

Subject:  2  upcoming  MTE-related  meetings  for  AA  Wehrum:  MEMA  on  Feb  5,  and  EDF  on  Feb  15, 

and  probably  HD  Gliders  as  well:  Action  Item:  1/2  page  prep,  material  for  the  AA 


Dear  Robin,  Mike,  Christy,  Chuck  and  Brian, 


Yesterday  we  received  notice  that  AA  Wehrum  has  accepted  request  for  2  meetings; 


J  Feb 


5,  MEMA,  4:15 -5pm 


•□□□□□□□□  Feb  15,  EDF,  2  -  2:45 


I  have  told  Ben  that  I  don’t  think  we  need  to  do  a  pre-brief  for  the  AA  for  either  of  these 
meetings,  but  that  we  will  develop  a  1  or  2  page  background  document  what  we  can  provide  to 
OAR  a  few  days  before  the  meetings. 


For  the  MEMA  meeting,  the  appointment  scheduler  Chris  and  I  have  don’t  include  any 
information  on  who  will  be  coming.  For  EDF,  it  lists  the  two  people  from  EDF  as  Martha 
Roberts  and  Chet  France. 


I  don’t  know  the  specific  topics  either  group  will  raise  to  the  AA,  but  I  think  we  can  assume  it 
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will  include  the  MTE,  and  probably  also  Gliders. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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To:  revelt.jean-marie@epa.gov[revelt.jean-marie@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Parsons, 
Christy[Parsons. Christy@epa.gov] 

Cc:  Angela  Cullen[Cullen.Angela@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov]; 

Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant. kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  11/14/2017  9:10:14  PM 

Subject:  FW:  OOIDA  Surveys 

2017  LL  Reader  Survey  -  Analysis. docx 

2016  Owner-Operator  Survey  -  FINAL.pdf 

Owner-Operator  Survey  Comparison  -  2016  Template  EPA.xIsx 


Dear  all  - 


Here  is  the  information  that  OOIDA  sent  as  a  follow-up  to  our  meeting. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Thomas  Weakley  [mailto:Tom_Weakley@ooida.com] 

Sent:  Tuesday,  November  14,  2017  3:29  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  OOIDA  Surveys 


A  whole  lot  more  information  than  you  need  but  a  good  profile  of  who  the  owner-operator  is.  I 
am  also  attaching  the  survey  done  for  our  marketing  department  for  the  magazine  LandLine  (Our 
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magazine)  with  an  articulated  circulation  of  over  220,000.  Not  all  of  these  respondents  are 
members  of  OOIDA  but  they  are  the  ones  that  ask  about  glider  preference.  Unfortunately  they 
do  not  ask  what  regions  of  the  country  the  respondents  are  from  like  we  do  so  we  are  unable  to 
drill  down  and  give  you  the  answer  as  to  which  regions  are  more  likely  to  look  at  glider  kits.  I 
highlighted  the  landline  Survey  questions  and  answers  that  are  pertinent. 

Thomas  Weakley 

Director  of  Operations,  Foundation 

OOIDA  Foundation 

OOIDA  Foundation,  Inc. 

Toll  Free  800-444-5791 
Local  816-229-5791 
Fax 

Ext.  1123 

tom  weaklev@ooida.com 


★  TliUCMEIIS  * 
Hr  FOll  TROOPS  ★ 


A 


Please  consider  the  environment  before  printing  this  e-mail. 


This  message  contains  confidential  information.  Unless  you  are  the  addressee  or  authorized  to  receive 
confidential  information  for  the  addressee,  you  may  not  retain,  copy,  use,  or  distribute  this  information.  If 
you  have  received  this  message  in  error,  please  delete  it  and  advise  the  sender  immediately. 


EPA-1 9-01 26-A-002739 


ED  001620  00003199-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  'Kathryn  Sargeant  (sargeant.kathryn@epa.gov)'[sargeant.kathryn@epa.gov];  Sutton, 

Tiafsutton. tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Angela 
CulienfCullen.  Angela@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/2/2017  3:29:20  PM 

Subject:  Next  steps  today  for  sending  a  clearance  package  to  OIRA  on  the  glider  repeal  NPRM 


Dear  all  - 


We  just  finished  with  a  short  discussion  at  the  end  of  the  RFS  meeting  that  included  Mandy, 
David  Harlow,  Eric  B.,  and  David  Orlin  regarding  the  status  of  the  glider  proposal. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


I  don’t  believe  that  signature  will  happen  today,  but  I  think  we  should  be  prepared  that  signature 
could  happen  on  Friday. 


Thanks 

Bill 


From:  Charmley,  William 

Sent:  Thursday,  November  02,  2017  10:10  AM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov> 

Cc:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)  <sargeant.kathryn@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov> 

Subject:  Who  within  ASD  will  be  the  Point  of  Contact  for  the  glider  rescind  NPRM? 


Dear  all, 
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Have  you  decided  who  would  be  the  EPA  point  of  contact  listed  in  the  FR  notice  for  the  glider 
repeal/rescind  proposal? 


Thanks 

Bill 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Tue  9/4/2018  6:00:00  PM 
Tue  9/4/2018  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  11/14/2017  8:58:39  PM 

Subject:  RE:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 


Angela, 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Cullen,  Angela 

Sent:  Tuesday,  November  14,  2017  2:37  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov> 

Subject:  RE:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider 
vehicle 
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Bill, 


Ex.  5  -  Deliberative  Process 


Angela 


Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 

Sent:  Monday,  November  13,  2017  6:06  AM 

To:  Grundler,  Christopher  <grundler.ehristopher@epa.gov> 

Cc:  Cullen,  Angela  <cullen .angela@epa.gov>:  Hengst,  Benjamin  <Hengst.Beniamin@,epa.gov>: 
Haugen,  David  <faaugeri.david@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathrvn@epa.gov> 

Subject:  Emissions  results  from  the  EPA  Ann  Arbor  labs  testing  of  a  heavy-duty  glider  vehicle 
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Dear  Chris, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Please  let  me  know  if  you  have  any  questions  on  this  topic. 
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To:  Robin  Moran[Moran. Robin@epa.gov];  Olechiw,  Michael[olechiw. michael@epa.gov];  Jeff 

Alson[Alson. Jeff@epa.gov];  Snapp,  Lisa[snapp.lisa@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Bolon,  Kevin[Bolon. Kevin@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Mark  Kataoka 

(Kataoka.Mark@epa.gov)[Kataoka. Mark@epa.gov];  Simon,  KarIJSimon. Kari@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  9/25/201 7  1 1:45:34  AM 

i._S.ubtect:.._...D_ir.ection  from  EPA  leadership  to  proceed  with  schedule  that  develops 


Not  Responsive;  Ex.  5  -  Deliberative  Process 


Dear  all  - 


On  Friday  morning  OTAQ  had  a  briefing  for  Mandy  G.  and  Erik  B.  to  discuss  some  heavy-duty 
issues  (gliders!  Not  Responsive;  Ex.  5  -  Deliberative  Process  jMark  and  David  were  in  the  room  with  Mandy  and 
others  in  D.C.  for  this  discussion,  and  Karl  was  on  the  phone. 


Not  Responsive;  Ex.  5  -  Deliberative  Process 
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We  can  discuss  this  at  our  weekly  later  today,  and  with  Chris  this  afternoon. 


Thanks 

Bill 
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To:  Orlin,  David[Orlin. David@epa.gov];  Mark  Kataoka 

(Kataoka.Mark@epa.gov)[Kataoka. Mark@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Yanca, 
Catherine[yanca.catherine@epa.gov];  Angela  Cullen[Cullen. Angela@epa.gov];  Parsons, 
ChristyfParsons.  Christy@epa.gov] 

Cc:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Hengst, 

Benjamin[Hengst. Benjamin@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov] 

From:  Charmiey,  William 

Sent:  Wed  10/18/2017  8:39:20  PM 

Subject:  FW:  Draft  Proposal  of  Glider  Repeal 

Repeal  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  10.17  17  -  ....docx 


David  and  Mark, 


Thank  you  for  sharing  this  draft  from  Erik. 


Does  OGC  want  Ann  Arbor  to  post  this  on  a  sharepoint  drive  for  any  comments  that  OGC  wants 
to  make  on  this,  or  do  you  all  want  to  work  on  this  within  OGC  as  a  stand-alone  document? 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Wednesday,  October  18,  2017  4:28  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Charmiey,  William 
<charmley.william@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 
Subject:  Fwd:  Draft  Proposal  of  Glider  Repeal 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Begin  forwarded  message: 
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From:  "Baptist,  Erik"  <baptist.erik@epa.gov> 

Date:  October  18,  2017  at  4:26:07  PM  EDT 
To:  "Orlin,  David"  <Orlin.David@epa.gov> 

Cc:  "Kataoka,  Mark"  <Kataoka.Mark@epa.gov>.  "Schmidt,  Lorie" 

<Scbmidt. Lorie@epa.gov>.  "Srinivasan,  Gautam"  <Srinivasaii.Garitam@epa.gov> 
Subject:  Draft  Proposal  of  Glider  Repeal 

David, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Please  let  me  know  if  you  have  any  questions. 


Thanks, 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in 


Start  Date/Time: 
End  Date/Time: 


Tue  10/9/2018  6:00:00  PM 
Tue  10/9/2018  7:00:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov];  Moulis, 

Charies[moulis. charles@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov];  Kataoka, 
MarkfKataoka. Mark@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov];  Hengst, 

Benjamin[Hengst. Benjamin@epa.gov];  Cullen,  Angela[culien. angela@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  10/4/2017  12:42:53  PM 

Subject:  Re:  Draft  Glider  and  T railer  Delay  NPRM 

If  those  things  can  happen  by  noon  I  agree  that  would  be  good,  especially  addressing  any 
outstanding  pace  holders  or  comments. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Oct  4,  2017,  at  8:33  AM,  Sargeant,  Kathryn  <sargeant.kathrvn@ epa.gov>  wrote; 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Charmley,  William 

Sent:  Wednesday,  October  04,  2017  6:17  AM 

To:  Orlin,  David  <Orlin ■David@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov>;  Parsons,  Christy  <Parsons.Christv@epa.gov>; 

Sargeant,  Kathryn  <sargeant.katfirvn@epa.gov>;  Kataoka,  Mark 

<Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benj amin@epa. gov>;  Cullen,  Angela  <cullen,angela@,epa. gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 
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Dear  all  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Tuesday,  October  03,  2017  5:39  PM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>;  Parsons,  Christy  <Parsons .Christy@epa.gov>;  Charmley, 
William  <cfaarrolev. williaro.@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>: 
Kataoka,  Mark  <Kataoka.Mark@epa. gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst, 
Benjamin  <Hengst.Beniamin@epa.gov>;  Cullen,  Angela  <cullen.angela@,epa.gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


EPA-1 9-01 26-A-002754 


ED  001620  00003232-00002 


EPA-HQ-201 8-002121  Production  Set  #3 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Yanca,  Catherine 

Sent:  Thursday,  September  28,  2017  4:08  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Parsons,  Christy 

<Parsons.Christy@epa.gov>;  Charmley,  William  <charmley.williarn@epa.gov>;  Sargeant, 
Kathryn  <sargeant.kathryn@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin, 
David  <Orlin  .David@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin 
<Hcngst.Benj  amin@epa.gov>;  Cullen,  Angela  <cullen.angela@,epa.gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


Hi  everyone, 

I  put  the  draft  FRN  here  for  further  edits: 

https://usepa.sharepoint.com/sites/oar . Work/HDP2/Shared%2QDocuments/Q.Q%2QRecon%2QRule/Q.5%2QDc 

Thanks! 

-Cay 


From:  Moulis,  Charles 

Sent:  Thursday,  September  28,  2017  9:32  AM 

To:  Parsons,  Christy  <Parsons.Christy@epa.gov>:  Charmley,  William 

<charmlev .  william@ epa . go v>;  Sargeant,  Kathryn  <safgeant.kathfvn@epa.gov>;  Yanca, 
Catherine  <yanca. catherine@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa. gov>;  Orlin, 
David  <Orlin.David@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjam.in@epa.gov>;  Cullen,  Angela  <cullen.angela@,epa.gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  10/13/2017  1:03:07  PM 

Subject:  RE:  Lab  tour  with  Paul  Billings,  ALA 


It  is  fine,  plus  I  want  Paul  to  see  the  chassis  lab. 


Please  have  someone  show  him  a  clean  PM  filter,  and  a  filter  after  one  of  the  glider  tests. 


Paul  as  a  member  of  ALA  was  a  stakeholder  during  the  development  of  the  Tier  2  standards 
where  for  the  first  time  EPA  made  the  diesel  light-duty  standards  equal  to  the  gasoline  vehicle 
standards,  the  2007-2010  highway  HD  standards,  the  nonroad  diesel  standards,  and  the  diesel 
locomotive  and  marine  standards  -  he  will  understand  what  the  filters  mean. 


Thanks 

Bill 


From:  Cullen,  Angela 

Sent:  Friday,  October  13,  2017  8:34  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  FW:  Lab  tour  with  Paul  Billings,  ALA 


I  believe  this  is  ok,  but  wanted  to  double  check  with  you.  Any  concerns  with  letting  ALA  see 
that  we  are  testing  a  glider? 
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From:  Brusstar,  Matt 
Sent:  Thursday,  October  12,  2017  5:47  PM 
To:  Cullen,  Angela  <cullep.angela@epa.gov> 
Cc:  Peralta,  Maria  <Peral ta . Mari a@, epa . go v> 

Subject:  Lab  tour  with  Paul  Billings,  ALA 


Angela — 

I  wanted  to  check  with  you  to  see  if  it  would  be  okay  to  allow  Paul  Billings  from  American  Lung 
Assn  visit  the  HD  chassis  site  next  week  during  his  lab  tour.  I  was  going  to  highlight  the  testing 
of  the  gliders,  but  not  if  this  is  too  sensitive  to  share  with  him. 

Matt 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  HD  Trailer  and  Glider  Reconsideration  (call-in  i 
Start  Date/Time:  Mon  1 1/27/2017  9:00:00  PM 

End  Date/Time:  Mon  1 1/27/2017  9:50:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  6:57:33  PM 

Subject:  FW:  Glider  NPRM  -  EQ12898 


Ex.  5  -  Deliberative  Process 


Not  sure  we  will  have  time,  but  it  would  be  good  if  we  can  catch  up  on  this. 


Thanks 

Bill 


From:  Sargeant,  Kathryn 

Sent:  Tuesday,  October  24,  2017  2:36  PM 

To:  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Charmley, 
William  <charmley.william@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>;  Knorr, 
Michele  <knorr.michele@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Yanca, 
Catherine  <yanca.catherine@epa.gov>;  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov> 

Subject:  RE:  Glider  NPRM  -  E012898 


j  Ex.  5  -  Deliberative  Process;  Attorney  Client  i 

i _ j 


From:  Kataoka,  Mark 

Sent:  Tuesday,  October  24,  2017  1:05  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William  <charmlev.william@epa.gov>: 
Moulis,  Charles  <moulis.charles@epa.gov>:  Knorr,  Michele  <kiiorr.michele@cpa.gov>: 

Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>:  Hengst,  Benjamin 

<Hengst.Beniamin@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@,epa.gov> 

Subject:  Glider  NPRM  -  E012898 


OTAQ  (and  Michele  Knorr,  OGC’s  EO  12898  attorney), 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 


From:  Sutton,  Tia 

Sent:  October  20,  20175 :46  PM 

To:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>:  Grundler,  Christopher 

<grundler.christopher@epa.gov>:  Charmley,  William  <cfa  armlev.william@epa.gov>:  Lewis, 
Josh  <Lewis.Josh@epa.gov>;  Dunham,  Sarah  <Dunham. Sarali@epa.gov> 

Cc:  Orlin,  David  <0rlm.David@epa. gov>:  Birgfeld,  Erin  <Birgfeld.Erm@epa.gov>;  Millett, 
John  <Mil lett.John@epa.gov>:  Simon,  Karl  <Simon.Karl@epa.gov>;  Kataoka,  Mark 
<Kataoka.Mark@epa. gov>:  Moulis,  Charles  <moulis.charles@cpa.gov>;  Cyran,  Carissa 
<Cv  ran .  C  ari  ssa@  epa.  gov> 

Subject:  RE:  HD  glider  rescission  rule  -  OMB  review  file 


Hi  all. 

Attached  is  what  was  apparently  uploaded  this  afternoon.  I  just  connected  with  Chad,  and  OMB 
was  also  unaware  that  it  had  been  uploaded.  Chad  is  going  to  circulate  things  to  the  Interagency 
reviewers  ASAP,  but  not  sure  what  this  means  for  the  reginfo.gov  website  (it  may  not  show  up 
there  as  being  under  12866  review  until  sometime  Monday). 
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OMB  has  requested  a  briefing  on  Monday  at  4pm,  and  a  follow-up  call  on  Tuesday  at  10am 
(mostly  to  talk  legal  issues).  I  will  check  schedules  now,  but  please  let  me  know  if  these  options 
do  not  work  for  you  at  all. 


Thanks, 

Tia 
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To:  Brewer,  Tom[TBrewer@tntech.edu] 

From:  Charmley,  William 

Sent:  Fri  11/3/2017  9:17:33  PM 

Subject:  RE:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of  highway 

heavy-duty  glider  vehicle  emissions 


Dear  Mr.  Brewer, 


Thank  you  for  making  your  team  available  for  a  call  next  week  on  Tuesday  from  4-5  eastern. 


Here  is  who  I  will  have  with  me  on  the  call  for  EPA: 


•UUUUUUULj  Angela  Cullen,  Director,  Data  and  Testing  Center,  Assessment  and  Standards 
Division 


•UUUULJLJLJLJ  Chuck  Moulis,  Engineer,  Heavy-duty  On-Road  and  Non-road  Center,  Assessment 
and  Standards  Division 

•□□□□□□□□  George  Mitchel,  Engineer,  Heavy-duty  On-Road  and  Non-road  Center,  Assessment 
and  Standards  Division 


U _ U  J  J  Chris  Laroo,  Chemist,  Heavy-duty  On-Road  and  Non-road  Center,  Assessment  and 


Standards  Division 


Angela’s  background  is  BS/MS  in  material  science  engineering,  Chuck  I  believe  is  BS/MS  civil 
engineer,  George  is  BS/MS  mechanical  engineering,  Chris  is  BS/MS  chemistry,  and  my 
background  is  BS  physics/MS  atmospheric  science. 
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We  are  looking  forward  to  the  call  and  learning  more  regarding  the  Tennessee  Tech  test 
program. 


Sincerely, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 


EPA-1 9-01 26-A-002765 


ED  001620  00003241-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 

Sent:  Thursday,  November  02,  2017  7:36  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Re:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of 
highway  heavy-duty  glider  vehicle  emissions 


Director  Charmley  ...  we  would  like  to  schedule  Tuesday  November  7  from  4-5pm  EASTERN 
Time  (  3-4pm  CENTRAL  Time  )  for  our  Conference  Call ....  and  the  TTU  Team  will  call  in  to 
the  #  you  provided  below. 


The  TTU  Team  is  as  follows: 

Dr  Ben  Mohr  PhD  /  PE  ...  College  of  Engineering  /  Chair  of  Civil  &  Environmental  Engineering 
Mark  Davis  ...  Academic  Support  Associate  /  Faculty  Advisor  for  SAE  Formula  Car  Program 
Justin  Swafford  ...  Student ...  Masters  in  Mechanical  Engineering 
Rachel  Martin  ...  Student ...  Masters  in  Business  Administration 

Tom  Brewer  ...  Assoc  Vice  President  /  Executive  Director  of  the  TN  Center  for  Intelligent 
Mobility 


Looking  forward  to  our  call 

Thanks 
Tom  Brewer 
Assoc  VP 

Tenn  Tech  University 
Sent  from  my  iPad 

On  Nov  1,  2017,  at  12:15  PM,  Charmley,  William  <charmlev.william@epa.gov>  wrote: 
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Dear  Mr.  Brewer, 


Thank  you  for  the  response  to  my  request  from  yesterday. 


Below  are  several  options  available  for  myself  and  my  staff.  All  times  are  eastern.  I  think 
an  hour  will  be  enough,  and  we  can  always  decide  if  additional  follow-up  would  be  helpful. 


Friday,  November  3 

•□□□□□□□□  1 1  am- 1 2pm 


•  2 -4pm 


Monday,  November  6 

•□□□□□□□□  11  am- 12pm 
•□□□□QIZI  2-3pm 


Tuesday.  November  7 

•□□□□□□□□  10am- 11  am 
•□□□□□□□□  3-5pm 

Please  let  me  know  if  there  is  an  option  among  these  that  will  work  for  the  Tennessee  Tech 
team.  After  Tuesday  of  next  week  I  will  be  on  travel  for  the  rest  of  the  week.  I  can  look 
for  additional  dates  and  times  the  week  of  November  13  if  the  options  above  don’t  work. 
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We  can  use  the  following  conference  call  number  for  our  discussion: 

i - 1 

Conference  phone  #  [  Ex-  6  •  Personal  Privacy  j 


Code 


Ex.  6  -  Personal  Privacy 


I  will  have  between  3  and  4  members  of  my  team  with  me,  and  once  we  select  the  date  and 
time  I  can  send  you  the  names  of  the  EPA  participants. 


Sincerely, 


Bill  Charmley 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 

Sent:  Wednesday,  November  01,  2017  9:26  AM 
To:  Charmley,  William  <charmlev .william@epa.gov> 

Cc:  Oldham,  Philip  <poldham@tntecfa.edu>;  Soni,  Bharat  <bsoni@tntech.edu>:  Saltsman, 
Terry  <tsaltsman@tntech.edu>;  Wray,  Robert  Lee  <lwrav@tntech.edu> 

Subject:  RE:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program 
of  highway  heavy-duty  glider  vehicle  emissions 


Director  Charmley  . . .  The  TTU  Team  certainly  looks  forward  to  talking  with  you  and  your 
staff  as  to  the  Protocols  and  Outcomes  from  the  Class  8  Heavy  Duty  Glider  Kit  Emissions 
Testing. 
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Could  you  please  provide  me  with  some  available  times  &  dates  for  you  within  the  next 
week  or  so  and  I  will  coordinate  our  group  as  appropriate. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


<image001.jpg> 


From:  Charmley,  William  rroailto:charmlev.williatn@epa.gov1 

Sent:  Tuesday,  October  31,  2017  10:38  AM 

To:  Brewer,  Tom  <TBrewer@tntech ,edu>:  Oldham,  Philip  <poldham@.tntech.edu> 

Subject:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of 
highway  heavy-duty  glider  vehicle  emissions 


October  31,  2017 


To:  President  Philip  B.  Oldham,  President 

Tennessee  Technological  University 


Thomas  Brewer,  Associate  Vice  President 
Center  for  Intelligent  Mobility 
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Tennessee  Technological  University 


Dear  President  Oldham  and  Associate  Vice  President  Brewer: 


My  staff  and  I  are  interested  in  learning  more  about  the  emissions  testing  program  of 
highway  heavy-duty  glider  vehicles  that  Tennessee  Tech  has  performed.  We  understand 
that  the  University  undertook  a  testing  program  to  evaluate  the  emissions  performance  of 
glider  vehicles  based  on  a  June  15,  2017  Tennessee  Tech  letter  that  was  included  in  a 
petition  from  several  glider  vehicle  assemblers  to  the  Environmental  Protection  Agency 
(EPA). 


In  response  to  that  petition,  this  past  August,  EPA  Administrator  Pruitt  announced 
that  EPA  is  revisiting  EPA’s  regulatory  treatment  of  highway  heavy-duty  glider 
vehicles  (a  copy  of  the  Administrator’s  letter  on  this  topic  is  available  at: 
https://www.epa.qov/reQulations-emissions-vehicles-and-enqines/petitions- 

reconsideration-phase-2-ghg-emissions-and-fuel).  Based  on  the  Administrator’s 
decision  to  revisit  the  existing  EPA  regulations  that  apply  to  glider  vehicles,  we  are 
looking  for  additional  information  on  the  emissions  performance  of  glider  vehicles. 
In  addition,  this  information  may  be  useful  for  efforts  to  improve  the  forecasting 
accuracy  of  EPA’s  emissions  modeling  (information  on  the  official  EPA  mobile 
emissions  model  is  available  at:  https://www.epa.gov/moves).  As  such,  we  would 
greatly  appreciate  an  opportunity  to  learn  more  about  the  emissions  testing 
program  conducted  by  Tennessee  Tech  University. 


I  would  like  to  arrange  a  conference  call  between  the  principal  investigator(s)  of  the 
Tennessee  Tech  glider  vehicle  test  program  and  my  staff  to  gather  additional  information  on 
the  program  your  University  has  performed.  Can  you  please  let  me  know  if  such  an  initial 
call  could  be  arranged,  and  who  I  could  contact  at  Tennessee  Tech  to  follow  up  on  this 
topic? 
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Sincerely, 


Bill  Charmley 


Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 

deskph.  734-214-4466 

cell  ph.  734-545-0333 

e-mail:  charmley.william@epa.gov 
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To:  Glen  Kedzie[GKedzie@trucking.org] 

From:  Charmley,  William 

Sent:  Fri  9/8/2017  6:54:16  PM 

Subject:  RE:  Don't  forget  to  send  me  the  glider  kit  appendix  facts  on  emissions.  Thanks  Bill. 

Appendix  A  of  Section  14  of  HD  Phase  2  RTC.PDF 


Glen, 


EPA  documented  an  emissions  impact  assessment  and  potential  public  health  impacts  from  the 
continued,  uncontrolled  sale  of  glider  vehicles  in  the  Heavy-duty  Phase  2  Final  Rule  Response  to 
Comments  document.  That  document  is  available  on  EPA’s  web  site  at; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-greenhouse-gas- 

emissions-and-fuel-efficiency 


However,  the  Response  to  Comments  document  is  more  than  2,000  page  long.  In  the 
attachment  I  have  pulled  out  only  Appendix  A  of  Section  14  of  the  Response  to  Comments 
document,  which  includes  our  emissions  impact  assessment  of  glider  vehicles. 


Best  regards, 


Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 

From:  Glen  Kedzie  [mailto:GKedzie@trucking.org] 

Sent:  Wednesday,  September  06,  2017  1 1:32  AM 
To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Don't  forget  to  send  me  the  glider  kit  appendix  facts  on  emissions.  Thanks  Bill. 


Glen  P.  Kedzie,  Vice  President 
Energy  &  Environmental  Affairs  Counsel 
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American  Trucking  Associations,  950  North  Glebe  Road,  Suite  210,  Arlington,  VA  22203 


8  Phone  703.838.1879  |  8  Cellular  703.627.0479  [  Fax  703.838.1748  |  63qkedzie@truckinq.org 


Please  consider  the  environment  before  printing  this  e-mail 


This  message  is  intended  only  for  the  individual  or  entity  to  which  it  is  addressed  and  may  contain  information  that  is  attorney  work  product,  privileged,  confidential 
and/or  exempt  from  disclosure  under  applicable  law.  If  the  reader  of  this  message  is  not  the  intended  recipient,  you  are  hereby  notified  that  any  dissemination, 
distribution  or  copying  of  this  communication  is  strictly  prohibited.  If  you  have  received  this  communication  in  error,  please  notify  us  immediately  by  telephone  and 
return  the  original  message  to  us  at  the  above  address  via  email  or  the  United  States  Postal  Service.  Thank  you. 


Disclaimer 

NOTICE:  This  e-mail  message  and  any  attachments  to  it  contain  confidential  information  and  are  intended  solely  for  the  use  of  the 
individuai(s)  or  entities  to  which  It  is  addressed.  If  you  are  not  the  intended  recipient,  or  an  employee  or  agent  responsible  for 
delivering  this  message  to  the  intended  recipient,  you  are  hereby  notified  that  you  are  prohibited  from  reviewing,  retransmitting, 
converting  to  hard  copy,  copying,  disseminating,  or  otherwise  using  in  any  manner  this  e-mail  or  any  attachments  to  it.  If  you  have 
received  this  message  in  error,  please  notify  the  sender  by  replying  to  this  message  and  delete  it  from  your  computer. 
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From:  Charmley, 

Location: 

Importance: 

Subject:  HD  Trailer 
Start  Date/Time: 

End  Date/Time: 


William 

N158 


Normal 

and  Glider  Reconsideration  (call-in 
Mon  11/6/2017  6:05:00  PM 
Mon  11/6/2017  6:55:00  PM 


Ex.  6  -  Personal  Privacy 
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To:  Cullen,  Angela[cullen.angela@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  11/8/2017  1 :05:42  PM 

Subject:  Can  I  get  the  current  update  draft  of  the  glider  memo 

Angela 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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To:  Orlin,  David[Orlin. David@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Kataoka,  MarkfKataoka. Mark@epa.gov];  Sutton, 

Tiafsutton. tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Cullen, 

Angeiafcullen.  angeia@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  10/4/2017  10:17:28  AM 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


Dear  all  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Tuesday,  October  03,  2017  5:39  PM 

To:  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov>;  Charmley,  William 

<charmley.william@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Kataoka,  Mark 
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<Kataoka.Mark@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov> 
Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Yanca,  Catherine 

Sent:  Thursday,  September  28,  2017  4:08  PM 

To:  Moulis,  Charles  <moulis. charles@epa.gov>:  Parsons,  Christy  <Parsons. Christy@epa.gov>; 

Charmley,  William  <charmiev .william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathrvp@,epa.gov>;  Kataoka,  Mark  <Kataoka.M a:rk@epa. gov>;  Orlin,  David 
<Orliri.Davfd@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Hengst,  Benjamin 
<Hengst.Beniamin@,epa.gov>;  Cullen,  Angela  <cul len.angela@epa.gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


Hi  everyone, 

I  put  the  draft  FRN  here  for  further  edits: 

https://usepa.sharepoint.eom/sites/oar  Work/HDP2/Shared%20Documents/0.0%20Recon%20Rule/0.5%20Dela 

Thanks! 

-Cay 


From:  Moulis,  Charles 

Sent:  Thursday,  September  28,  2017  9:32  AM 
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To:  Parsons,  Christy  <Parsons.Christv@epa.gov>;  Charmley,  William 

<charmlev .williatri@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Y anca, 
Catherine  <yanca.catheriDe@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov>;  Orlin,  David 
<Orlm.Davld@epa.gov>;  Sutton,  Tia  <sutton.tia@ep3.gov>;  Hengst,  Benjamin 
<Hengst.Beniamin@epa.gov>;  Cullen,  Angela  <cullen. angela@epa.gov> 

Subject:  RE:  Draft  Glider  and  Trailer  Delay  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


EPA-1 9-01 26-A-002779 


ED  001620  00003252-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Simon,  Karl[Simon. Karl@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  1/31/2018  3:03:49  PM 

Subject:  Re:  Gliders 

You  will  get  it  today. 

I  sent  chuck  my  comments  this  morning,  and  he  has  some  comments  from  David  Orlin  he  needs 
to  address 


I  asked  chuck  to  include  Karl  when  it  gets  sent  up  later  today  for  your  review 


Sent  from  my  iPhone 

On  Jan  31,  2018,  at  9:41  AM,  Grundler,  Christopher  < grundler.christopher@epa.gov>  wrote: 


Bill 

Sorry  about  the  relapse.  Can  you  let  me  know  when  to  expect  another  draft  of  the  glider 
brief? 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 
734.214.4207  (Ann  Arbor  MI) 
734.645.5221  (mobile) 
www.epa.gov/otaq 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Culien,  Angela[cullen.angela@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov];  Orlin, 

David[Orlin. David@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  10/20/2017  1:58:10  PM 

Subject:  RE:  Glider  rescission  proposal 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  T raverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 

— Original  Message — 

From:  Hengst,  Benjamin 

Sent:  Friday,  October  20,  2017  9:56  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Orlin,  David 
<Orlin.David@epa.gov> 

Subject:  RE:  Glider  rescission  proposal 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Ben 


— Original  Message — 

From:  Charmley,  William 

Sent:  Thursday,  October  19,  2017  5:35  PM 

To:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov> 

Cc:  Moulis,  Charles  <moulis.charles@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>; 
Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov>;  Orlin,  David 
<Oriin.David@epa.gov> 

Subject:  Re:  Glider  rescission  proposal 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Sent  from  my  iPhone 


>  On  Oct  19,  2017,  at  5:26  PM,  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>  wrote: 

> 

>  Biil  and  co: 

> 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


> 

>  Thanks.  Ben 
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To:  JMandel@clpchicago.com[JMandel@clpchicago.com] 

From:  Charmley,  William 

Sent:  Wed  11/8/2017  12:28:14  PM 

Subject:  Time  to  catch  up  this  morning? 

Jed 

Do  you  have  time  today  between  now  and  9:30  to  catch  up  on  HD  NOx? 


I  also  thought  you  would  find  this  article  below  on  gliders  interesting. 

Thanks 

Bill 

In  this  article  from  last  week 


http://www.truckinginfo.com/channel/fleet-management/news/story/2017/10/epa-aiming-to- 

pull-glider-kits-from-ghg-mpg-rule.aspx 


Is  the  following  quote: 

“For  major  truck  makers,  the  battle  over  glider  kits  may  amount  to  fighting  the  last  war  and 
therefore  it  is  a  conflict  they  may  well  prefer  to  sit  out.  Consider  what  Daimler  Trucks 
North  America  President  and  CEO  Roger  Nielsen  told  HDT  recently  about  glider  kits. 
“Regardless  of  what  happens  with  the  glider  rule,  we’re  going  to  keep  to  the  [Phase  2]  rules 
we  agreed  to.  We  have  moved  on,  so  in  our  business  plans,  we  took  it  as  certain  that  this 
would  happen.  That  phase-out  of  gliders,  that’s  our  course. 

Nielsen  added  that  “it’s  interesting  to  watch  the  discussion,”  noting  that  there  are  “not  too 
many  left  providing  gliders.  There  are  certainly  cases  where  customers  need 
remanufactured  engines  to  help  replace  wrecks,  but  the  direction  we  are  taking,  and  [at  this 
point]  still  is  the  rule,  that’s  the  path  we’re  going  to  take." 
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To:  OTAQ  Materials[OTAQMaterials@epa.gov] 

Cc:  Orlin,  David[Orlin. David@epa.gov];  Kathryn  Sargeant 

(sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov]; 
Moulis,  Charles[moulis.charles@epa.gov];  Mark  Kataoka 

(Kataoka.Mark@epa.gov)[Kataoka. Mark@epa.gov];  Simon,  Karl[Simon. Kari@epa.gov];  Schmidt, 
LoriefSch  midt .  Lorie@epa .  gov] 

From:  Charmiey,  William 

Sent:  Thur  9/21/2017  9:35:35  PM  _ , 

Subject:  Finai  briefing  for  Friday's  9:30  Glider!  Not  Responsive  jreconsideration  rule  briefing  attached 
I  Not  Responsive  |  Glider  Reconsideration  Analyses  and~Sc'hedule"Options.  Sept  2....pptx 
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Ex.  6  -  Personal  Privacy 


From:  Charmley,  William  ... 

Location:  N158,  phond 

Importance:  Normal  [_ 

Subject:  Conference  call  with  Tennessee  Tech  on  Glider  Vehicle  Emissions  Testing  Program 
Start  Date/Time:  Tue  11/7/2017  9:00:00  PM 

End  Date/Time:  Tue  11/7/2017  10:00:00  PM 


«  November  2,  2017  email  from  Mr.  Brewer  » 


Director  Charmley  ...  we  would  like  to  schedule  Tuesday  November  7  from  4-5pm  EASTERN 
Time  (  3-4pm  CENTRAL  Time  )  for  our  Conference  Call  ....  and  the  TTU  Team  will  call  in  to 
the  #  you  provided  below. 


The  TTU  Team  is  as  follows: 

Dr  Ben  Mohr  PhD  /  PE  ...  College  of  Engineering  /  Chair  of  Civil  &  Environmental  Engineering 
Mark  Davis  ...  Academic  Support  Associate  /  Faculty  Advisor  for  SAE  Formula  Car  Program 
Justin  Swafford  ...  Student ...  Masters  in  Mechanical  Engineering 
Rachel  Martin  ...  Student ...  Masters  in  Business  Administration 

Tom  Brewer  ...  Assoc  Vice  President  /  Executive  Director  of  the  TN  Center  for  Intelligent 
Mobility 


Looking  forward  to  our  call 


Thanks 
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Tom  Brewer 
Assoc  VP 

Term  Tech  University 


EPA-1 9-01 26-A-002786 


ED  001620  00003262-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Matthew  Spears[MSpears@emamail.org] 

From:  Charmley,  William 

Sent:  Thur  11/9/2017  10:41:14  PM 

Subject:  Re:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 

Vehicles,  Glider  Engines,  and  Glider  Kits” 

Matt 

A  few  things  on  this  topic  you  may  find  interesting: 

-  we  have  finished  testing  of  one  Glider  in  Ann  Arbor,  and  have  a  s  come  on  the  lab  right  now.  I 
think  we  will  release  a  test  report  on  both  vehicles  in  the  next  week  to  10  days,  once  we  have 
finished  testing  and  the  test  report 


-  last  week  I  saw  a  quote  that  the  DTNA  CEO  has  said  Daimler  will  not  to  backwards, 
independent  of  the  outcome  of  EPAs  reconsideration  rule 


-  in  the  last  Few  days,  ATA  has  decided  to  oppose  any  change  in  the  Glider  regulations 
established  in  the  Phase  2  rule.  I  think  they  may  be  putting  out  a  statement  on  that  topic 


-  the  ASD  team  reached  out  recently  to  Tennessee  Tech.  We  had  a  good  technical  discussion 
with  them,  and  I  think  we  will  be  able  to  document  for  the  record  what  we  have  learned,  which 
will  explain  why  the  Tennessee  Tech  results  are  so  different  than  what  we  have  seen.  As  you 
know,  emissions  testing  requires  deep  skills  and  experience,  and  while  the  Tennessee  Tech  team 
is  well  intentioned,  I  believe  that  have  a  lot  to  learn.  I  guess  that  is  good,  since  they  are  a 
university,  and  learning  is  part  of  why  you  go  to  college. 


I  hope  all  is  well  with  you. 

All  my  best 

Bill 


Sent  from  my  iPhone 

On  Nov  9,  2017,  at  4:07  PM,  Matthew  Spears  <MSpears@emamail.org>  wrote: 


Sad. 


From:  Charmley,  William  [mailto:charmlev.william@epa.govl 

Sent:  Thursday,  November  9,  2017  11:57  AM 
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Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 


Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking 
titled  “ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines, 
and  Glider  Kits”.  You  can  find  information  regarding  this  proposed  rule  at 
the  following  website; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations- 

greenhouse-gas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends 
until  January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on 
Monday,  December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed 
above. 


Sincerely, 


Bill  Charmley 
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US  EPA 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen,  Angela[cullen. angela@epa.gov]; 

Sutton,  Tia[sutton.tia@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  9/6/2017  11:13:56  PM 

Subject:  Re:  Phase  2  Reconsideration  Tiering  Form  -  DRAFT 

I  will  not  be  able  to  review  until  Friday,  and  I  would  like  to  review  and  weigh  in  before  this  goes 
anywhere  outside  of  OTAQ. 


Sent  from  my  iPhone 

On  Sep  6,  2017,  at  5:18  PM,  Moulis,  Charles  <moulis.charles@epa.gov>  wrote: 


Just  to  be  clear,  the  schedule  included  in  this  draft  is  the  one  ADP  created.  Obviously,  we 
will  have  to  completely  redo  it  to  show  a  more  expedited  schedule. 


From:  Sargeant,  Kathryn 

Sent:  Wednesday,  September  06,  2017  1:52  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Charmley,  William 

<charmlev . william@ epa .  gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton,  Tia 
<sutton.tia@,epa.gov> 

Subject:  RE:  Phase  2  Reconsideration  Tiering  Form  -  DRAFT 


Thanks,  Chuck.  I  have  a  few  questions  and  reactions  to  offer  to  the  group  for  consideration. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Moulis,  Charles 

Sent:  Wednesday,  September  06,  2017  12:21  PM 

To:  Charmley,  William  <charmley.william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathrvn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton,  Tia 
<sutton.tia@epa.gov> 

Subject:  Phase  2  Reconsideration  Tiering  Form  -  DRAFT 


Attached  is  a  draft  tiering  form  for  the  Phase  2  reconsideration.  Let  me  know  if  you  will 
want  any  changes  before  I  start  working  with  Tia  and  Pat  to  finish  this. 
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Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

To:  Simon,  KarlfSimon. Karl@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/30/2017  10:57:48  PM 

Subject:  Fwd:  Glider  Hearing  Info 

Hearing  Panels  v3.xlsx 

ATT00Q01.htm 


Karl 

Here  is  the  list.  I  won’t  get  there  until  about  noon. 

In  addition  to  Steve  Cliff,  I  should  have  noted  Miles  from  NACAA 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Parsons,  Christy"  <P  arsons. Christy@,epa.gov> 

Date:  November  30,  2017  at  3:53:41  PM  EST 

To:  "Charmley,  William"  <charmley.william@epa.gov>.  "Sargeant,  Kathryn" 

<sargeant.kathryn@epa. gov>.  "Nelson,  Brian"  <nelson.brian@epa.gov>.  "Mitchell, 
George"  <Mitchell.George@epa.gov> 

Cc:  "Sutton,  Tia"  <sutton .tia@epa.gov>.  "Mylan,  Christopher" 

<Mvlan.Chri stopher@epa. gov>.  "Birgfeld,  Erin"  <Birgfeld.Erin@epa.gov>.  "Parsons, 
Christy"  <Parsons .Christy@epa.gov>.  "Orlin,  David"  <Orlin.David@epa.gov>.  "Kataoka, 
Mark"  <Kataoka.Mark@,epa.gov> 

Subject:  Glider  Hearing  Info 


Hi  All, 


A  few  logistical  details  and  other  info  that  may  be  of  interest  related  to  the  public  hearing 
this  Monday  for  the  glider  repeal  NPRM: 


•□□□□□ _ _  We’ll  begin  to  gather  at  8:30  am  immediately  outside  of  WJCE  1 153 

o  We’ll  go  over  roles,  logistics,  and  any  additional  final  prep  before  attendees  start  to 
arrive 
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•LjLjLjULiLLjlJ  We  currently  have  66  individuals  registered  to  testify  (see  attached  draft  of 
hearing  panels  for  details) 

O  Also  note  that  OOIDA,  TTMA,  National  Automobile  Dealers  Association,  &  DALE 
KARDOS  &  ASSOCIATES,  INC.  have  stated  they  plan  to  attend  but  not  testify 


•UUUUULULI  Hearing  starts  at  10  a.m. 


We  plan  to  break  for  lunch  around  12:45  pm 


•LLLLLLUU  We’ll  likely  go  through  at  least  5  pm 


My  cell  phone  number  is  included  below  if  you  need  to  reach  me  day-of,  but  please  don’t 
hesitate  to  contact  me  if  any  additional  details  would  be  useful  in  the  interim. 


Thanks! 

Christy 


Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


EPA-1 9-01 26-A-002793 


ED  001620  00003271-00002 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Tel: 


Ex.  6  -  Personal  Privacy 


E-mail:  parsons.christv@epa.gov 


Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be 
construed  as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the 
receiver  does  construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract 
action  can  be  initiated. 
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To:  Brian  Mormino[brian. c.mormino@cummins.com] 

From:  Charmley,  William 

Sent:  Wed  11/8/2017  12:25:48  PM 

Subject:  The  article  I  entitled  yesterday 

In  this  article  from  HD  truck 


http://www.truckinginfo.com/channel/fleet-management/news/story/20 1 7/ 1 0/epa-aiming-to- 

pull-glider-kits-from-ghg-mpg-rule.aspx 


Is  the  following  quote: 

“For  major  truck  makers,  the  battle  over  glider  kits  may  amount  to  fighting  the  last  war  and 
therefore  it  is  a  conflict  they  may  well  prefer  to  sit  out.  Consider  what  Daimler  Trucks 
North  America  President  and  CEO  Roger  Nielsen  told  HDT  recently  about  glider  kits. 
“Regardless  of  what  happens  with  the  glider  rule,  we’re  going  to  keep  to  the  [Phase  2]  rules 
we  agreed  to.  We  have  moved  on,  so  in  our  business  plans,  we  took  it  as  certain  that  this 
would  happen.  That  phase-out  of  gliders,  that’s  our  course. 

Nielsen  added  that  “it’s  interesting  to  watch  the  discussion,”  noting  that  there  are  “not  too 
many  left  providing  gliders.  There  are  certainly  cases  where  customers  need 
remanufactured  engines  to  help  replace  wrecks,  but  the  direction  we  are  taking,  and  [at  this 
point]  still  is  the  rule,  that’s  the  path  we’re  going  to  take." 
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To:  Orlin,  David[Orlin. David@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Kataoka,  MarkfKataoka. Mark@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  1/31/2018  1:39:35  PM 

Subject:  RE:  OGC  meeting  with  ATA  on  gliders 


Bill  Sullivan  is  the  Executive  VP  for  Advocacy  at  ATA. 


I  spoke  with  Glen  Kedzie  from  ATA  this  morning.  ATA  wants  to  make  sure  EPA  legal 
counsel  is  aware  of  their  views  on  EPA’s  glider  repeal. 


Glen  told  me  only  two  people  from  ATA  are  going  to  this  meeting  with  OGC  -  Bill 
Sullivan  and  Glen  Kedzie. 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Wednesday,  January  31,  2018  8:04  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 
Subject:  Re:  OGC  meeting  with  ATA  on  gliders 


The  invitees  on  the  scheduler  are  Bill  Sullivan  and  M  Audia  (?) 

On  Jan  31,  2018,  at  7:44  AM,  Grundler,  Christopher  <grundler.christopher@epa.gov>  wrote: 
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Is  it  with  Chris  Spear  from  ATA? 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Jan  31,  2018,  at  7:41  AM,  Orlin,  David  <Orlin.David@epa.gov>  wrote: 

FYI,  I  just  got  invited  to  a  meeting  ATA  is  having  with  Matt  Leopold  Thursday  at  10 
(which  I  think  is  to  discuss  gliders). 
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To:  Orlin,  David[Orlin. David@epa.gov];  Mark  Kataoka 

(Kataoka.Mark@epa.gov)[Kataoka. Mark@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Nelson, 
Brian[nelson. brian@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Angela 
Cullen[Cullen.Angela@epa.gov];  Kathryn  Sargeant 
(sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  1/4/2018  10:39:20  PM 

Subject:  FW:  Tennessee  Tech  University  -  Follow  Up 

Redacted  1 1-17-17  Email  from  Tom  Brewer  with  Follow-Up.pdf 


Dear  all  - 


Here  is  the  email  I  just  sent  to  TTU  regarding  the  redacted  version  of  their  emission  test  data  that 
we  have  placed  into  the  public  docket  for  the  rulemaking. 


If  I  hear  back  from  TTU  regarding  our  ability  to  follow-up  with  the  sponsor  of  this  research 
program,  I’ll  let  everyone  know. 


Thanks 

Bill 


From:  Charmley,  William 

Sent:  Thursday,  January  04,  2018  5:35  PM 

To:  'Brewer,  Tom'  <TBrewer@tntech.edu> 

Cc:  'Carpenter,  Kae'  <kcarpenter@tntech.edu>;  'Soni,  Bharat'  <bsoni@tntech.edu>;  'Wray,  Lee' 
<lwray  @tntech .  edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 
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If  it  is  still  possible  for  EPA  to  perform  outreach  to  the  sponsor  of  the  TTU  test  program  in  order 
to  find  out  if  we  can  make  the  additional  TTU  emission  test  data  available  to  the  public,  please 
let  me  know,  as  I  would  be  happy  to  follow-up  directly  with  the  sponsor. 


In  the  meantime,  EPA’s  Office  of  General  Counsel ,  the  legal  office  within  EPA,  advised  my 
team  and  I  that  we  should  place  a  redacted  version  of  the  TTU  data  into  the  public  docket.  This 
will  make  it  clear  that  EPA  has  such  data  and  we  can  consider  the  data  in  the  context  of  the 
current  glider  rulemaking,  but  that  per  TTU’s  request,  we  are  not  releasing  the  detailed  emissions 
test  data. 


A  copy  of  the  information  we  have  placed  into  the  public  docket  is  attached. 


Please  let  me  know  if  you  have  any  questions  on  this  topic,  and  also  your  thoughts  regarding 
EPA  following  up  with  the  sponsor  of  this  research  program. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
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Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Charmley,  William 

Sent:  Thursday,  December  21,  2017  4:49  PM 

To:  'Brewer,  Tom'  <TBrewer@tntech . edu> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>:  Nelson,  Brian  <nelson .bri an@epa. gov>: 

Carpenter,  Kae  <kcarpenter@tntech.edu>:  Soni,  Bharat  <bsoni@tntech.edu>:  Wray,  Lee 

<lwrav@tntech.edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 


Thank  you  for  this  response  below  regarding  the  additional  test  data.  I  was  out  of  the  office  last 
week  and  I’m  still  catching  up. 
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Is  it  possible  I  could  ask  the  sponsor  of  the  research  program  if  the  test  data  can  be  made 
available  to  the  public? 


Please  let  me  know  your  thoughts  on  this. 


Have  a  peaceful  holiday. 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 
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desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 

Sent:  Tuesday,  December  12,  2017  11:25  AM 

To:  Charmley,  William  <cfaarmlev.william@, epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelson.brian@,epa. gov>; 

Carpenter,  Kae  <kcarpenter@tntech.edu>:  Soni,  Bharat  <bsoni@tntech.edu>;  Wray,  Lee 
<lwray@tntecfa.edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Thank  you  for  your  email. 


The  document  you  reference  is  part  of  a  Sponsored  Research  project. 


Consequently,  Tennessee  Tech  University  does  not  have  the  authority  to  grant  permission  to 
publish  it. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


EPA-1 9-01 26-A-002802 


ED  001620  00003276-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #3 
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tech 


From:  Charmley,  William  [mailtoicharmlev.william@-epa.gov] 

Sent:  Friday,  December  08,  2017  3:22  PM 
To:  Brewer,  Tom  <TBrewer@tntech.edu> 

Cc:  Cullen,  Angela  <culleri.angela@epa.gov>;  Nelson,  Brian  <nelson.bri an@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 


I  have  attached  to  this  email  the  spreadsheet  that  you  provided  at  my  request  in  mid-November 
which  includes  the  additional  NOx  and  CO  data  the  TTU  team  collected  during  your  testing  of 
several  reman  and  OEM  tractors. 


My  staff  and  I  would  like  to  place  this  data  into  the  public  docket  for  our  current  rulemaking, 
that  is,  the  proposal  EPA  issues  last  month  to  repeal  the  current  EPA  standards  that  apply  to 
glider  tractors.  This  would  make  the  TTU  test  data  for  the  additional  test  modes  available  for 
stakeholders  to  review. 


Can  you  please  let  us  know  if  that  is  acceptable  to  TTU? 
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Please  not  that  next  week,  December  1 1-15, 1  will  not  be  in  the  office.  If  you  have  any  questions 
you  can  respond  to  this  mail,  and  Angela  or  Brian  can  follow  up  with  you. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From:  Brewer,  Tom  [mailtoiTBrewer@tntecb.edu1 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <charmlev  .william@epa.gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
please  see  the  attached  details  of  the  data  for  the  ( 15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are  accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA  Ann 
Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 
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To:  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Nelson, 

Brian[nelson. brian@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Orlin,  David[Orlin. David@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  1/12/2018  6:54:26  PM 

Subject:  RE:  Draft  status  report  on  Trailers  for  your  review  by  1/16 


Mark  - 


I  just  read  this,  and  I  don’t  have  any  comments. 


Thanks 

Bill 


From:  Kataoka,  Mark 

Sent:  Friday,  January  12,  2018  1:19  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 

Cc:  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov> 
Subject:  Draft  status  report  on  Trailers  for  your  review  by  1/16 


Bill/Brian/Chuck/Ben, 


Ex.  5  -  Attorney  Client;  Attorney  Work  Product 
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Thanks. 


Mark  M.  Kataoka 
Attorney 

EPA  OGC  ARLO  (2344A) 
202-564-5584 
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To:  Moulis,  Charles[moulis.charles@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Kathryn 

Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Mark  Kataoka 
(Kataoka.Mark@epa.gov)[Kataoka. Mark@epa.gov];  Nelson,  Brianfnelson. brian@epa.gov] 

From:  Charmiey,  William 

Sent:  Wed  1/31/2018  1:19:12  PM 

Subject:  Charmiey  -  comments  on  draft  glider  briefing  for  AA  Wehrum 


Dear  Chuck  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  revelt.jean- 

marie@epa.gov[revelt.jean-marie@epa.gov];  Mitchell,  GeorgefMitchell. George@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  10/31/2017  3:48:40  PM 

Subject:  5  letters  from  companies  regarding  the  glider  topic 

GATR  Truck  Center.  Robert  Neitzke  letter.  October  13.  2017.pdf 

Muss  Truck  &  Equipment,  Robert  Nuss  tetter.  October  14.  2017.pdf 

TEC  Equipment.  David  Thompson  letter.  October  13.  2017.pdf 

VoMac  Truck  Sales,  Philip  Morelli  letter.  Oct  17.  2017.pdf 

RDQ  Truck  Centers.  Kenneth  Useldinoer  letter.pdf 


Dear  all, 


A  representative  from  the  company  Volvo  sent  me  the  attached  5  letters. 


It  is  possible  that  we  may  see  these  through  the  control  process. 


Regardless  of  that  topic,  I  would  like  to  have  each  of  these  letters  placed  into  the  public  docket 
for  the  heavy-duty  Phase  2  rule. 


Thanks 

Bill 
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To:  Angela  Cullen[Cullen.Angela@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov];  Laroo,  Chris[laroo.chris@epa.gov];  Sanchez, 
James[sanchez.james@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  11/7/2017  10:11:53  PM 

Subject:  Conference  call  with  Tennessee  Tech  on  Glider  Vehicle  Emissions  Testing  Program 

Questions  from  EPA  Ann  Arbor  Staff  on  June  2017  Glider  Test  Report.docx 


Here  are  the  questions  I  sent  to  Tennessee  Tech  before  our  call  today. 
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To:  Dunham,  Sarah[Dunham. Sarah@epa.gov] 

Cc:  Grundler,  Christopher[grundler.christopher@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Lewis,  Josh[Lewis. Josh@epa.gov] 


From: 

Charmley,  William 

Sent: 

Fri  10/27/2017  10:15:48  PM 

Subject: 

Re:  Gliders 

Sarah 

Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


On  Oct  27,  2017,  at  5:46  PM,  Dunham,  Sarah  <Dunham.Sarah@,epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process 


- Original  Message - 

From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  5:44  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Lewis,  Josh 

<Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


- Original  Message - 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  5:21  PM 

To:  Dunham,  Sarah  <Dunham. Sarah@ epa. gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

Per  Millet's  note,  when  did  OTAQ  do  the  first  test?  Can  you  send  me  the  results? 

- Original  Message - 

From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:41  PM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>:  Lewis,  Josh 

<Lewis.Josh@,epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  RE:  Gliders 

We're  checking. 

- Original  Message - 

From:  Gunasekara,  Mandy 

Sent:  Friday,  October  27,  2017  3:39  PM 

To:  Dunham,  Sarah  <Dunham . Sarah@ epa. gov>:  Lewis,  Josh  <Le wis.Josh@epa.gov> 

Cc:  Dominguez,  Alexander  <dominguez.alexander@epa.gov> 

Subject:  Gliders 

We  got  a  press  question  asking  whether  OTAQ  is  doing  emissions  testing  on  gliders?  Have 
we  before  or  are  we  in  the  process? 

Sent  from  my  iPhone 
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To:  aschaeffer@dieselforum.org[aschaeffer@dieselforum.org] 

From:  Charmley,  William 

Sent:  Thur  11/2/2017  1:10:16  PM 

Subject:  Re:  Your  voice  mail  re  Glider  Kits  -  time  for  a  call  how  about  tomorrow  between  1 1  and  1 
Alan,  let’s  try  11:15 

I  can  send  you  a  scheduler  once  my  laptop  boots  up 

Thanks 

Bill 


Sent  from  my  iPhone 

On  Nov  2,  2017,  at  9:08  AM,  Allen  Schaeffer  <aschaeffer@dieselforum.org>  wrote: 


Hi  Bill-  got  your  voice  mail.  Happy  to  discuss  tomorrow  between  1 1  and  1.  What’s  a  good 
time  for  you? 


Allen  Schaeffer 


Executive  Director 
Diesel  Technology  Forum 
301-668-7230 

www.dieselforum.org 


Ready  for  Tomorrow,  Working  Today:  Clean  Diesel  Power 
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To:  tbrewer@tntech.edu[tbrewer@tntech.edu];  poldham@tntech.edu[poldham@tntech.edu] 

From:  Charmley,  William 

Sent:  Tue  1 0/31  /201 7  3:37:42  PM 

Subject:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of  highway 
heavy-duty  glider  vehicle  emissions 


October  31,  2017 


To:  President  Philip  B.  Oldham,  President 

Tennessee  Technological  University 

Thomas  Brewer,  Associate  Vice  President 
Center  for  Intelligent  Mobility 
Tennessee  Technological  University 


Dear  President  Oldham  and  Associate  Vice  President  Brewer: 


My  staff  and  I  are  interested  in  learning  more  about  the  emissions  testing  program  of  highway 
heavy-duty  glider  vehicles  that  Tennessee  Tech  has  performed.  We  understand  that  the 
University  undertook  a  testing  program  to  evaluate  the  emissions  performance  of  glider  vehicles 
based  on  a  June  15,  2017  Tennessee  Tech  letter  that  was  included  in  a  petition  from  several 
glider  vehicle  assemblers  to  the  Environmental  Protection  Agency  (EPA). 


In  response  to  that  petition,  this  past  August,  EPA  Administrator  Pruitt  announced  that 
EPA  is  revisiting  EPA’s  regulatory  treatment  of  highway  heavy-duty  glider  vehicles  (a 
copy  of  the  Administrator’s  letter  on  this  topic  is  available  at: 

https://www.epa.gov/requlations-emissions-vehides-and-engines/petitions- 
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reconsideration-phase-2-ghq-emissions-and-fuen.  Based  on  the  Administrator’s 
decision  to  revisit  the  existing  EPA  regulations  that  apply  to  glider  vehicles,  we  are 
looking  for  additional  information  on  the  emissions  performance  of  glider  vehicles.  In 
addition,  this  information  may  be  useful  for  efforts  to  improve  the  forecasting  accuracy  of 
EPA’s  emissions  modeling  (information  on  the  official  EPA  mobile  emissions  model  is 
available  at:  https://www.epa.gov/moves).  As  such,  we  would  greatly  appreciate  an 
opportunity  to  learn  more  about  the  emissions  testing  program  conducted  by  Tennessee 
Tech  University. 


I  would  like  to  arrange  a  conference  call  between  the  principal  investigator(s)  of  the  Tennessee 
Tech  glider  vehicle  test  program  and  my  staff  to  gather  additional  information  on  the  program 
your  University  has  performed.  Can  you  please  let  me  know  if  such  an  initial  call  could  be 
arranged,  and  who  I  could  contact  at  Tennessee  Tech  to  follow  up  on  this  topic? 


Sincerely, 


Bill  Charmley 


Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 


National  Vehicle  and  Fuel  Emissions  Laboratory 
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2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 


deskph.  734-214-4466 

cell  ph.  734-545-0333 

e-mail:  charmley.william@epa.gov 
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To:  Sutton,  Tia[sutton.tia@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  10/23/2017  12:32:50  PM 

Subject:  Re:  HD  glider  rescission  rule  -  OMB  review  file 

Tia, 

Thanks.  What  is  the  title  that  shows  up  on  the  dashboard? 

Sent  from  my  iPhone 

On  Oct  23,  2017,  at  8:31  AM,  Sutton,  Tia  <sutton.tia@epa.gov>  wrote: 


It’s  there-  it  got  picked  up  in  today’s  6am  refresh.  Shows  up  as  a  10/20  receipt  date. 
Sent  from  my  iPhone 

On  Oct  23,  2017,  at  6:32  AM,  Charmley,  William  <charmlev  .william@epa.gov>  wrote: 


Dear  all  - 


Can  someone  please  let  me  know  when  this  action  shows  up  on  OIRA’s  reg  dash  board 
as  being  under  interagency  review. 


Thanks 

Bill 


From:  Sutton,  Tia 

Sent:  Friday,  October  20,  2017  5:46  PM 

To:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>:  Grundler,  Christopher 

<grundler.christopher@epa.gov>;  Charmley,  William  <charrol.ey.william@epa.gov>: 
Lewis,  Josh  <Lewis.Josfa@,epa.gov>;  Dunham,  Sarah  <Dunham.Sarah@epa.gov> 

Cc:  Orlin,  David  <Orlin.David@epa.gov>:  Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>; 
Millett,  John  <Millett. John@epa. gov>;  Simon,  Karl  <Simon.Karl@epa.gov>; 
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Kataoka,  Mark  <Kataoka.Mark@epa. gov>;  Moulis,  Charles 

<moulis.charles@,epa.gov>;  Cyran,  Carissa  <Cyran.Carissa@epa.gov> 

Subject:  RE:  HD  glider  rescission  rule  -  OMB  review  file 


Hi  all, 

Attached  is  what  was  apparently  uploaded  this  afternoon.  I  just  connected  with  Chad, 
and  OMB  was  also  unaware  that  it  had  been  uploaded.  Chad  is  going  to  circulate 
things  to  the  Interagency  reviewers  ASAP,  but  not  sure  what  this  means  for  the 
reginfo.gov  website  (it  may  not  show  up  there  as  being  under  12866  review  until 
sometime  Monday). 


OMB  has  requested  a  briefing  on  Monday  at  4pm,  and  a  follow-up  call  on  Tuesday  at 
10am  (mostly  to  talk  legal  issues).  I  will  check  schedules  now,  but  please  let  me  know 
if  these  options  do  not  work  for  you  at  all. 


Thanks, 

Tia 


From:  Hengst,  Benjamin 

Sent:  Friday,  October  20,  2017  5:22  PM 

To:  Grundler,  Christopher  < grundler.christopher@epa.gov>:  Charmley,  William 

<charmley.william@epa.gov>:  Lewis,  Josh  <Lewis .Josh@epa.gov>:  Dunham,  Sarah 
<Dunharn.Sarah@epa.gov> 

Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Orlin,  David  <Orlin.David@,epa.gov>; 
Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>;  Millett,  John  <Millett.John@epa.gov>: 
Simon,  Karl  <Simon.Karl@epa.gov>:  Kataoka,  Mark  <Kataoka, Mark@ epa. go v> 

Subject:  HD  glider  rescission  rule 


The  HD  glider  rescission  rule  has  been  uploaded,  evidently.  We  had  not  heard  whether 
it  was  going  to  happen  or  not  but  Tia  just  heard  from  OP  that  it  happened. 


Tia  is  working  now  to  get  the  version  that  was  transmitted  to  OMB.  We  will  circulate 
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it  just  so  we  know  where  things  stand. 


According  to  Chad  at  OMB,  we  should  expect  a  request  for  a  briefing  on  it  early  next 
week,  and  perhaps  a  specific  call  on  legal  issues. 


Ben 
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To:  Angela  Cullen[Cullen.Angela@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov]; 

Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Moulis, 
Charles[moulis. charles@epa.gov];  Parsons,  Christy[Parsons.Christy@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Simon, 

KarifSimon.  Kari@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  10/20/2017  1:26:01  PM 

Subject:  Status  update  on  the  Glide  repeal  draft  NPRM 


Dear  all 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 
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To:  Iffland,  JoNell[lffland.JoNell@epa.gov];  Gonzalez,  Gail[Gonzalez.Gail@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  6/26/201 7  1 :58:22  PM 

Subject:  Fwd:  Glider  backgrounder 

Glider  Kit  Background  and  HD  Phase  2  Rule  Provisions  June  21  2017  v2.docx 

ATTG0001.htm 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Hengst,  Benjamin"  <Hengst.Beniamin@,epa.gov> 

Date:  June  21,  2017  at  3:55:30  PM  EDT 

To:  "Lewis,  Josh"  <Lewis.Josh@epa.gov>.  "Dunham,  Sarah"  <Dunham.Sarah@epa.gov> 

Cc:  "Grundler,  Christopher"  <grundler. chri stopher@ epa . gov>.  "Charmley,  William" 
<charml  ev .  wil  11  am  @  epa .  go  v> 

Subject:  FW:  Glider  backgrounder 


Ex.  5  -  Deliberative  Process 


Can  you  please  forward  this  edited  version  to  folks,  as  appropriate?  Sorry  for  the 
inconvenience.  Ben 


From:  Hengst,  Benjamin 

Sent:  Wednesday,  June  21,  2017  9:04  AM 

To:  Sarah  Dunham  <Dunham.Sarah@epa.gov>;  Josh  Lewis  <Lewis  Josh@epa.gov> 

Cc:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  William  Charmley 

(charmley .william @epa. gov)  <charmley.william@epa.gov>:  Cyran,  Carissa 
<Cyran.Carissa@,epa.gov> 

Subject:  Glider  backgrounder 


Josh,  Sarah: 
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Ex.  5  -  Deliberative  Process 
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To:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Storhok, 

lnes[storhok. ines@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  10/12/2017  5:23:00  PM 

Subject:  FW:  Interpretive  Rule 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 

From:  Grundler,  Christopher 

Sent:  Thursday,  October  12,  2017  1:14  PM 

To:  Cook,  Leila  <cook.leila@epa.gov> 

Cc:  Simon,  Karl  <Simon.Karl@epa.gov>;  Charmley,  William  <charmley.william@epa.gov> 
Subject:  Re:  Interpretive  Rule 


No  action  on  our  part  right  now  re:  formatting  or  review 
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Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.  gov/otaq 

On  Oct  12,  2017,  at  1:00  PM,  Cook,  Leila  <cook.lei.la@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Lee 


From:  Simon,  Karl 

Sent:  Thursday,  October  12,  2017  12:57  PM 

To:  Grundler,  Christopher  <qrundler.christopher@epa.qov> 

Cc:  Charmley,  William  <charmlev.william@epa.qov>:  Cook,  Leila  <cook.leila@epa.qov> 

Subject:  Re:  Interpretive  Rule 


That  would  explain  why  Mandy  and  David 
are  providing  no  comments? 


Not  Responsive 


Assume  we 


On  Oct  12,  2017,  at  12:50  PM,  Grundler,  Christopher  <gnmdler.christopher@epa.gov> 
wrote: 


Ex.  5  -  Deliberative  Process 

L _ ! 
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Ex.  5  -  Deliberative  Process 


From:  Dunham,  Sarah 

Sent:  Thursday,  October  12,  2017  12:40  PM 

To:  Grundler,  Christopher  <qrundler.christopher@epa.qov>:  Schmidt,  Lorie 

<Schmidt.Lorie@epa.qov>:  Orlin,  David  <Orlin. David@epa.gov>:  Lewis,  Josh 
<Lewis.Josh@epa.gov>;  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov> 

Subject:  Fwd:  Interpretive  Rule 


Ex.  5  -  Attorney  Client 


I  and/or  Josh  will  try  to  reach  you  in  person. 
Begin  forwarded  message: 


From:  "Gunasekara,  Mandy"  <Gunasekara.Mandv@epa.gov> 

Date:  October  12,  2017  at  12:36:52  PM  EDT 

To:  "Dunham,  Sarah"  <Dunham. Sarah@epa. gov>.  "Lewis,  Josh" 

<Lewis.  Josh@epa.  gov> 

Cc:  "Dominguez,  Alexander"  <dominguez.alexander@epa.gov>.  "Harlow, 
David"  <harlow.david@epa.gov>.  "Dravis,  Samantha" 

<dravis-samantha@, epa. gov>.  "Bolen,  Brittany"  <bolen.brittany@epa.gov>. 

"Baptist,  Erik"  <baptist.erik@epa. gov>.  "Schwab,  Justin" 

<Schwab .  Justin@epa.  gov> 

Subject:  Interpretive  Rule 

Sarah  and  Josh. _ 

Ex.  5  -  Attorney  Client 

Thanks, 

Mandy 

<Interpretive  Rule  on  Gliders. docx> 


Sent  from  my  iPhone 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Conference  call  with  MEMA 

Start  Date/Time:  Thur  1 1  /30/201 7  9:40:00  PM 

End  Date/Time:  Thur  11/30/2017  10:30:00  PM 

Motor  &  Equipment  Manufacturers  Association  MEMA-1274-A1.pdf 


Dear  all  - 1  have  updated  this  by  including  a  copy  of  MEMA’ s  comments  on  the  HD  Phase  2 
proposal,  and  copied  below  there  specific  comments  on  gliders  and  remanufacturered  products. 


Also  -  here  is  the  link  from  Laurie  and  MEMA  to  their  remanuf.  Members  list:  link  to  the 
MERA  membership  list:  https://www.mera.org/mera-member-companies 
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Reconsider  Actions  Impacting  Remanufactured  Engines 

In  addition  to  representing  original  equipment  suppliers,  MEMA  also  represents 
remainifacturers  and  their  suppliers.  The  proposed  rule  seeks  to  regulate  non-new 
under  Phase  2,  including  gliders  and  remanufactured  engines.  There  remains  a  legi 
and  purpose  for  glider  kits  and  remanufactured  engines  and  our  members  would  li 
the  reduction  of  potential  objectionable  uses  of  the  standards.  However,  MEMA  is  c 
the  direction  being  proposed  by  the  agency  is  swinging  the  pendulum  too  far  in  the 
and  has  the  potential  to  significantly  impact  this  industry  segment. 

Remanufactured  parts  are  given  an  extended  life,  cost  less  to  produce  and  purcii 
minimize  the  impact  on  the  environment  by  not  ending  up  in  the  waste  stream.  Tin 
remanufacturing  industry  supports  over  50,000  direct  jobs  in  the  U.S.  and  demons! 
commitment  to  sustainability  through  product  innovation  and  the  incorporation  of 
environmeiitally-friendiy  manufacturing  practices.  The  U.S.  Congress  has  recognize 
remanufactured  parts  and  components  as  exemplified  by  the  "Federal  Vehicle  Rep; 
Act"  (S.  565),  which  directs  federal  agencies  to  consider  using  remanufactured  pail 
maintaining  federal  vehicle  fleets.  This  bill  passed  the  Senate  on  June  15  and  the  He 
Representatives  on  September  28. 

Remanufacturing  is  a  standardized  industrial  process  by  which  previously  sold, 
nonfunctional  products  are  refurbished  to  a  better  condition  and  performance  in  o: 
resources  and  reduce  waste.  The  process  incorporates  technical  specifications,  incl 
engineering,  quality  and  testing  standards  to  yield  warranted  products.  In  addition 
remanufactured  engines  other  examples  of  remanufactured  components  include: 
transmissions,  alternators,  starters,  turbochargers,  steering  and  suspension  compc 
electronic  control  modules.  Remanufacturing  preserves  some  of  the  value  of  the  or 
manufacturing  -  including  energy  costs,  investment  in  capita!  and  labor  inputs  -  w 
alone  cannot  do.  This  process  saves  about  85  percent  of  the  energy  and  material  us 
manufacture  similar  new  products. 
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MEMA  has  concerns  about  the  NPRM's  approach  on  gliders  -  particularly  the  age 
proposals: 

•  to  define  used  and  remanufactured  engines/equipment  as  "new"  engines 

•  to  impose  on  remanufactured  engines  the  same  compliance  criteria  as  ac 
engines  for  the  year  in  which  it  was  remanufactured  (for  ail  emissions);  £ 

•  to  assert  an  earlier  compliance  timeline  of  MY2018. 

It  is  important  to  note  that  while  a  remanufactured  component  can  be  "manufa 
to  extend  the  service  life,  there  are  constraints  as  to  how  much  and  to  what  degre 
a  component  to  meet  newer  design  performance  criteria  beyond  its  original  desig 
becomes  increasingly  more  challenging  the  more  complex  the  component/system 
the  proposed  scope  of  the  requirements  for  remanufactured  engines  would  not  01 
GHG  standards,  but  also  all  applicable  criteria  pollutant  emissions  standards;  yet  1 
rulemaking  is  a  GHG  rule,  not  for  other  pollutants.  Also,  the  proposed  timeline  wo 
much  sooner  (by  MY2018)  than  the  other  compliance  requirements  (MY202 1).  T1 
impractical  in  terms  of  production  planning  and  the  remamifacturing  process.  Ab: 
proposed  rule  are  the  data  to  demonstrate  that  the  proposal  will  have  a  net  positi 
reducing  CO 2  emissions;  nor  is  there  a  full  evaluation  of  the  cost-benefit  impacts  1 
will  have  on  rebuilt  and  remanufactured  engines  and  components.  As  a  result,  wh 
assures  that  this  is  not  a  "ban”  of  glider  kits  -  the  proposed  changes  have  the  pote 
significantly  burden  and  overwhelm  the  remamifacturing  sector. 

For  all  of  these  reasons,  MEMA  recommends  that  the  agencies  strike  and  remoi 
additional  text  from  the  definition  of  "new”  in  part  1068.30  that  states:  "Note  that 
cases,  used  and  remanufactured  engines/equipment  may  be  'new'  engines/equipi 
remanufacturer  members  of  MEMA  and  MERA  are  prepared  to  work  with  the  age; 
practical  approach  to  address  the  government’s  concerns  while  still  retaining  this 
industry  sector  for  its  intended  and  legitimate  role  and  purpose.  As  we  represent 
manufacturers  in  this  space,  we  anticipate  that  they  will  address  these  and  relatec 
more  detail  in  their  company  comments. 
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Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good  for  us 
since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and  probably 
won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (1 1/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
Mobile:  202-422-6182 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 
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Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awilson@MEMA.ORG>:  Leigh  Merino  <lmerino@MEMA.ORG>:  Laurie 
Holmes  <lholtnes@tnenia.org> 

Cc:  Nelson,  Brian  <nelson.brian@,epa.gov>:  Moulis,  Charles  <mou1is.charles@.epa.gov>: 
Mitchell,  George  <Mitchell.George@epa.gov>:  Parsons,  Christy  <Par  sons .Chri stv@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal-emission- 

requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
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Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  leam  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  leam  more  about  who  are  the  members 
MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 


•□□□!□□□□  Thursday,  November  30  from  3-4  or  4-5pm 
•I  ip  Tuesday,  December  5  from  3-4pm 

•□□□□□□□□  Thursday,  December  7  from  4-5 pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 


Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  5:46:25  PM 

Subject:  Email  name  to  add  to  the  Phase  2  Dear  Stakeholder  email  list  from  OOIDA 


Christy  and  Cay, 


Can  we  add  to  our  heavy-duty  glider  stakeholder  email  list  the  following  person  from  OOIDA. 
I  am  pretty  sure  that  Scott  Grenerth  is  already  on  our  Phase  2  email  list; 


Ex.  6  -  Personal  Privacy 


Thanks 

Bill 
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From:  Charmley,  William  , - - 

Location:  Ni58,  phone!  Ex.  g  _  Personal  Privacy  ! 

Importance:  Normal  L - .......i 

Subject:  Conference  call  with  Tennessee  Tech  on  Glider  Vehicle  Emissions  Testing  Program 
Start  Date/Time:  Tue  11/7/2017  9:00:00  PM 

End  Date/Time:  Tue  11/7/2017  10:00:00  PM 

Tennessee  Tech  Glider  Test  Letter.  June  2017.pdf 

Questions  from  EPA  Ann  Arbor  Staff  on  June  2017  Glider  Test  Reoori.docx 


«  November  2,  2017  email  from  Mr.  Brewer  » 


Director  Charmley  ...  we  would  like  to  schedule  Tuesday  November  7  from  4-5pm  EASTERN 
Time  (  3-4pm  CENTRAL  Time  )  for  our  Conference  Call  ....  and  the  TTU  Team  will  call  in  to 
the  #  you  provided  below. 


The  TTU  Team  is  as  follows: 

Dr  Ben  Mohr  PhD  /  PE  ...  College  of  Engineering  /  Chair  of  Civil  &  Environmental  Engineering 
Mark  Davis  ...  Academic  Support  Associate  /  Faculty  Advisor  for  SAE  Formula  Car  Program 
Justin  Swafford  ...  Student ...  Masters  in  Mechanical  Engineering 
Rachel  Martin  ...  Student ...  Masters  in  Business  Administration 

Tom  Brewer  ...  Assoc  Vice  President  /  Executive  Director  of  the  TN  Center  for  Intelligent 
Mobility 


Looking  forward  to  our  call 


Thanks 
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Tom  Brewer 
Assoc  VP 

Term  Tech  University 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  1 1/3/2017  4:23:40  PM 

Subject:  glider  NPRM  status,  including  where  we  have  landed  on  the  public  hearing  location/date 


Chris 


I  wanted  to  catch-up  with  you  regarding  the  glider  NPRM  status. 


Tia  sent  to  OIRA  at  the  end  of  yesterday  the  document  that  contained  all  of  the  updates  from 
EPA  since  the  first  draft  was  submitted  to  OIRA.  Tia  is  hearing  back  from  Chad  Whitman 
today,  so  we  know  they  are  working  on  it. 


Regarding  the  comment  period  and  the  public  hearing.  Tia  was  able  to  book  a  room  at  EPA.  We 
could  not  get  a  room  for  the  week  of  November  27-  December  1,  except  for  Friday,  December 
1 .  We  also  had  access  to  Monday,  December  4. 


My  staff  and  I  would  prefer  to  do  the  hearing  on  December  4,  and  since  we  will  all  need  to  travel 
to  DC,  we  have  settled  on  December  4.  This  makes  the  close  of  the  comment  period  January 
5.  Here  is  the  text  that  is  in  the  draft  that  OIRA  is  reviewing  right  now. 


Thanks, 
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Bill 


“DATES: 

Comments:  Comments  on  all  aspects  of  this  proposal  must  be  received  on  or  before 
January  5,  2018. 

Public  Hearing:  EPA  will  hold  a  public  hearing  on  Monday,  December  4,  2017.  The 
hearing  will  be  held  at  EPA’s  Washington,  DC  campus  located  at  1201  Constitution 
Avenue,  NW,  Washington,  DC.  The  hearing  will  start  at  10:00  a.m.  local  time  and 
continue  until  5:00  p.m.  or  until  everyone  has  had  a  chance  to  speak.  More  details 
concerning  the  hearing  can  be  found  at  https://www.epa.gov/regulations-emissions- 
vehicles-and-engines/petitions-reconsideration-phase-2-ghg-emissions-and-fuel. 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/31  /201 7  2:45:28  PM 

Subject:  FW:  Glider  NPRM  update 


Fyi.  I  don’t  think  we  have  any  actions  items  in  relationship  to  this  email  at  this  time. 


Bill 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  October  31,  2017  9:24  AM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sutton,  Tia  <sutton.tia@epa.gov> 
Subject:  FW:  Glider  NPRM  update 


From:  Gunasekara,  Mandy 

Sent:  Tuesday,  October  31,  2017  9:22  AM 

To:  Hengst,  Benjamin  <Hengst.6eniamin@.epa.gov> 

Cc:  Harlow,  David  <harlow.david@.epa.gov>:  Dunham,  Sarah  <Dunham.Sarah@.epa.gov>: 
Grundler,  Christopher  < grundler.christopher@epa.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov>: 

Orlin,  David  <Orlin.David@epa.gov>:  Baptist,  Erik  <baptist. erik@epa.gov>:  Bolen,  Brittany 
<bolen.brittany@epa.gov> 

Subject:  Re:  Glider  NPRM  update 


Ex.  5  -  Attorney  Client 
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Sent  from  my  iPhone 

On  Oct  31,  2017,  at  8:49  AM,  Hengst,  Benjamin  <Hengst. Beni aroin@epa. gov>  wrote: 

Mandy,  David:  we  wanted  to  provide  a  quick  update  on  what  we  know  about  where  things 
stand  on  the  glider  NPRM. 


Ex.  5  -  Deliberative  Process 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Please  let  us  know  if  you  have  any  questions. 
Thanks, 

Ben 
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To:  Nelson,  Brian[nelson. brian@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov]; 

Mitchell,  GeorgeJMitcheii. George@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  1/19/2018  3:12:15  PM 

Subject:  RE:  Comments  on  the  glider  NPRM  from  the  Glider  Kit  -  technical  comment  regarding  the 

impact  of  U LSD 


Brian  - 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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From:  Nelson,  Brian 

Sent:  Friday,  January  19,  2018  9:04  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Mitchell,  George  <Mitchell.George@epa.gov> 

Subject:  RE:  Comments  on  the  glider  NPRM  from  the  Glider  Kit  -  technical  comment  regarding 
the  impact  of  ULSD 


Bill, 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks, 

Brian 


From:  Charmley,  William 

Sent:  Wednesday,  January  17,  2018  5:03  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>: 
Mitchell,  George  <Mitchell.George@epa.gov> 

Cc:  Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  Comments  on  the  glider  NPRM  from  the  Glider  Kit  -  technical  comment  regarding  the 
impact  of  ULSD 


Dear  Chuck,  Brian,  and  George  - 


In  the  NPRM  comments  from  the  Glider  Kit  Association  of  America,  on  page  4  of  the 
comments,  is  the  following  paragraph: 
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The  Report  is  also  littered  with  significant  and  fatal  flaws.  First  and  foremost,  t 
is  in  stark  contrast  to  the  EPA's  own  data  for  its  four-year  phase-in  of  ultra-low  sulfur  I 
EPA's  studies  and  website  proclaim  that  the  use  of  ultra-low  sulfur  fuel  reduces  emissi 
over  90  percent.  The  Report  purports  to  have  used  ultra-low  sulfiir  diesel  fuel  in  its  tes 
which  of  course  lias  been  mandated  since  2010.  but  somehow  the  emissions  are  compaj 
emissions  standards  prior  to  the  mandate.  These  results  are  impossible  to  reconcile.  Ei 
Report  is  flawed  or  the  EPA's  multi-year  project  on  low-sulfur  fuel  is  flawed.  It  seems 
us  winch  of  the  two  is  unreliable. 


'  Overview  of  Greenhouse  Gases ,  United  States  Environmental  Protection  Agency, 
https;  /www. epa.gov'ghgemrssions'overview-greenhouse-gases. 


5  -  Deliberative 
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Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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To:  Catherine  Boland[cboland@MEMA.ORG] 

Cc:  Laurie  Holmes[lholmes@mema.org];  Ann  Wilson[awilson@MEMA.ORG];  Leigh 

Merino[lmerino@MEMA.ORG];  Nelson,  Brian[nelson. brian@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov];  Parsons, 
Christy[Parsons. Christy@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/30/2017  9:31:13  PM 

Subject:  RE:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 


Cathrine  - 


Yes,  that  is  okay,  let’s  start  at  4:40 


Thanks 

Bill 


From:  Catherine  Boland  [mailto;cboland@MEMA.ORG] 

Sent:  Thursday,  November  30,  2017  4:20  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Laurie  Holmes  <lholmes@mema.org>;  Ann  Wilson  <awilson@MEMA.ORG>;  Leigh 
Merino  <lmerino@MEMA.ORG>;  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Mitchell,  George  <Mitchell.George@epa.gov>;  Parsons,  Christy 
<Parsons .  Christy  @  epa.gov> 

Subject:  Re:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty 
gliders 


Bill, 


Our  last  meeting  ran  long.  Can  we  start  at  4:40?  Laurie  and  I  are  in  a  cab  heading  back  to  the 
airport. 
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Thanks, 


Catherine 
Catherine  Boland 
MEMA 

301-509-2791  (cell) 

On  Nov  29,  2017,  at  1:13  PM,  Charmley,  William  <charmlev.william@epa.gov>  wrote: 
Dear  Laurie, 


Let’s  plan  on  a  call  for  Thursday  from  4:30-5:30. 


We  can  use  the  following  call-in  number: 


Ex.  6  -  Personal  Privacy 


Best  regards. 


Bill 
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From:  Laurie  Holmes  [mailto:lholmes@mema.org1 

Sent:  Monday,  November  27,  2017  5:40  PM 

To:  Charmley,  William  <charmlev  .william@epa.gov>;  Ann  Wilson 

<awil son@MEMA . QRG>;  Leigh  Merino  <1  merino@MEM A ,ORG>:  Catherine  Boland 

<cboland@MEMA.ORG> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>:  Moulis,  Charles  <moulis.charles@epa.gov>: 

Mitchell,  George  <Mitchell.George@epa.gov>:  Parsons,  Christy 

<Parsons.Christv@epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Hi  Bill, 

We  would  be  happy  to  discuss  this  issue  of  glider  kits  with  you  -  although  we  are  still  in  the 
process  of  developing  MEMA’s  position.  The  two  proposed  times  next  week  are  not  good 
for  us  since  we  will  be  traveling.  We  have  an  off-site  meeting  on  Thursday  from  3-4  and 
probably  won’t  be  back  in  the  office  until  4:30.  Could  we  do  4:30  on  Thursday  (1 1/30)? 


Best, 


Laurie  Holmes 

Senior  Director,  Environmental  Policy 
Motor  &  Equipment  Manufacturers  Association 
1030  15th  Street  NW,  Suite  500  East 
Washington,  DC  20005 
Direct:  202-312-9247 
Mobile:  202-422-6182 
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From:  Charmley,  William  ["mailto:charmlev.williamfgj.epa.gov1 

Sent:  Monday,  November  27,  2017  5:09  PM 

To:  Ann  Wilson  <awi  1. son@MEM A . OR.G>:  Leigh  Merino  <lmerino@MEMA  .ORG>: 
Laurie  Holmes  <ltaolm.es@metria.org> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>:  Moulis,  Charles  <moulis. charles@epa.gov>: 

Mitchell,  George  <Mitchell .George@epa.gov>:  Parsons,  Christy 

<Parsons.Christv@,epa.gov> 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy- 
duty  gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty 
glider  vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s 
recent  proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy- 
duty  Phase  2  final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-repeal- 

emission-requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next 
week  to  discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 
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It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division, 
the  Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both 
learn  about  MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are 
the  members  MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what 
types  of  products  they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 


•  JJ  Thursday,  November  30  from  3-4  or  4-5pm 

•□□□□□“□□  Tuesday,  December  5  from  3-4pm 


•□□□□□_□□  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 


Best  regards. 


EPA-1 9-01 26-A-002853 


ED  001620  00003334-00005 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 

C©II  ph  I  Ex‘  6  '  Personal  Privacy  j 

e-mail:  charmley.william@epa.gov 
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To:  Brewer,  Tom[TBrewer@tntech.edu] 

Cc:  Carpenter,  Kae[kcarpenter@tntech.edu];  Soni,  Bharat[bson i@tntech.edu];  Wray, 

Lee[lwray@tntech  .edu] 

From:  Charmley,  William 

Sent:  Thur  1/4/2018  10:35:30  PM 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 

Redact r-d  1 1-17-17  Email  from  Tom  Brewer  with  Follow-Up.pdf 


Dear  Tom, 


If  it  is  still  possible  for  EPA  to  perform  outreach  to  the  sponsor  of  the  TTU  test  program  in  order 
to  find  out  if  we  can  make  the  additional  TTU  emission  test  data  available  to  the  public,  please 
let  me  know,  as  I  would  be  happy  to  follow-up  directly  with  the  sponsor. 


In  the  meantime,  EPA’s  Office  of  General  Counsel ,  the  legal  office  within  EPA,  advised  my 
team  and  I  that  we  should  place  a  redacted  version  of  the  TTU  data  into  the  public  docket.  This 
will  make  it  clear  that  EPA  has  such  data  and  we  can  consider  the  data  in  the  context  of  the 
current  glider  rulemaking,  but  that  per  TTU’s  request,  we  are  not  releasing  the  detailed  emissions 
test  data. 


A  copy  of  the  information  we  have  placed  into  the  public  docket  is  attached. 


Please  let  me  know  if  you  have  any  questions  on  this  topic,  and  also  your  thoughts  regarding 
EPA  following  up  with  the  sponsor  of  this  research  program. 


Best  regards, 
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Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 


From:  Charmley,  William 

Sent:  Thursday,  December  21,  2017  4:49  PM 

To:  'Brewer,  Tom'  <TBrewer@tntech.edu> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov>; 
Carpenter,  Kae  <kcarpenter@tntech.edu>;  Soni,  Bharat  <bsoni@tntech.edu>;  Wray,  Lee 
<lwray  @tntech .  edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 
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Dear  Tom, 


Thank  you  for  this  response  below  regarding  the  additional  test  data.  I  was  out  of  the  office  last 
week  and  I’m  still  catching  up. 


Is  it  possible  I  could  ask  the  sponsor  of  the  research  program  if  the  test  data  can  be  made 
available  to  the  public? 


Please  let  me  know  your  thoughts  on  this. 


Have  a  peaceful  holiday. 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
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Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 


From:  Brewer,  Tom  [mail to:TBrewer@tntech .edu] 

Sent:  Tuesday,  December  12,  2017  1 1:25  AM 
To:  Charmley,  William  <chamilev.william@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@,epa.gov>:  Nelson,  Brian  <nelson.brian@epa. gov>; 

Carpenter,  Kae  <kcarpenter@tntech.edu>:  Soni,  Bharat  <bsoni@tntech.edu>:  Wray,  Lee 

<lwrav@tntech.edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Thank  you  for  your  email. 


The  document  you  reference  is  part  of  a  Sponsored  Research  project. 


Consequently,  Tennessee  Tech  University  does  not  have  the  authority  to  grant  permission  to 
publish  it. 


Thomas  Brewer 
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Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


Tennessee 

XA  'I'WCH 


From:  Charmley,  William  fmai1toicharmley.willlam@epa.gov1 

Sent:  Friday,  December  08,  2017  3:22  PM 
To:  Brewer,  Tom  <TBrewer@tntech.edu> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelsonJbri  an@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 


I  have  attached  to  this  email  the  spreadsheet  that  you  provided  at  my  request  in  mid-November 
which  includes  the  additional  NOx  and  CO  data  the  TTU  team  collected  during  your  testing  of 
several  reman  and  OEM  tractors. 


My  staff  and  I  would  like  to  place  this  data  into  the  public  docket  for  our  current  rulemaking, 
that  is,  the  proposal  EPA  issues  last  month  to  repeal  the  current  EPA  standards  that  apply  to 
glider  tractors.  This  would  make  the  TTU  test  data  for  the  additional  test  modes  available  for 
stakeholders  to  review. 
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Can  you  please  let  us  know  if  that  is  acceptable  to  TTU? 


Please  not  that  next  week,  December  1 1-15, 1  will  not  be  in  the  office.  If  you  have  any  questions 
you  can  respond  to  this  mail,  and  Angela  or  Brian  can  follow  up  with  you. 


Best  regards, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
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Ann  Arbor,  Ml  48105 


desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charm lev.william@epa.gov 


From:  Brewer,  Tom  [mailto:TBrewer@tnteeh.edul 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <charmlev william@epa.gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
please  see  the  attached  details  of  the  data  for  the  ( 15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are  accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA  Ann 
Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 

Associate  Vice  President 
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Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


Tennessee 

'h*;ch 
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To:  Scott  Grenerth[Scott_Grenerth@ooida.com] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  5:44:29  PM 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Scott, 


Done. 


Also,  what  is  Mike’s  last  name  from  the  call.  I  know  it  started  with  an  M,  but  I  didn’t  catch  the 
whole  last  name. 


Thanks 

Bill 


From:  Scott  Grenerth  [mailto:Scott_Grenerth@ooida.com] 
Sent:  Tuesday,  October  24,  2017  1:35  PM 
To:  Charmley,  William  <charml ey.william@epa.gov> 
Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Bill, 


Nile  Elam  is  the  person  we’d  appreciate  adding  to  the  distribution  list.  Thank  you  very  much  and 
we  are  looking  forward  to  the  follow  up  in  November. 

Ni  I  e  El  am@ooida.com 


Scott 
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From:  Charmley,  William  [mai1toicharmley.william@epa.gov1 

Sent:  Tuesday,  October  24,  2017  9:58  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Great,  thanks  for  being  able  to  accommodate  this  change. 


From:  Scott  Grenerth  [mailtoiScott  Grenerth@ooida.com ] 

Sent:  Tuesday,  October  24,  2017  10:17  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  are  good  to  go  for  noon  Eastern  time. 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 

Sent:  Tuesday,  October  24,  2017  8:15  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott  - 


I  apologize,  but  I  now  have  a  conflict  from  3-4pm  today. 


Are  you  available  between  12  and  1pm  today,  or  from  4-5pm  or  5-6pm? 
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Thanks 

Bill 


From:  Scott  Grenerth  [mailtoi Scott . Greneith@ooida.com] 

Sent:  Monday,  October  23,  2017  12:51  PM 

To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  can  use  our  conference  call  line  if  you’d  like. 


Ex.  6  -  Personal  Privacy 


From:  Charmley,  William  [mailto:charmley.william@epa.gov1 

Sent:  Monday,  October  23,  2017  1 1:43  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Thank  you  for  getting  back  with  me. 


Do  you  have  any  availability  tomorrow,  Tuesday,  October  24  between  3  and  5pm? 
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If  not  I  can  make  1pm  tomorrow  work  by  moving  something. 


Thanks 

Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From:  Scott  Grenerth  [mailtoiScott  Grenerth@ooida.com ] 

Sent:  Monday,  October  23,  2017  12:08  PM 

To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Hello  Bill, 


I’m  sorry  for  the  delayed  response  this  morning.  It’s  been  a  busy  one.  Could  we  chat  tomorrow, 
perhaps  around  1  lam  or  1pm  Eastern  time?  We  are  flexible  for  other  times  as  well.  We  are 
looking  forward  to  providing  any  feedback  we  can. 


Scott 


From:  Charmley,  William  [ in ai  1  to : ch arrnl ev . wi  1 1  i am @epa. gov] 

Sent:  Monday,  October  23,  2017  6:45  AM 
To:  Scott  Grenerth  <ScotyGrenerth@ooida.com> 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emlssions-vehicles-and-engines/petitions-recorisideration-phase- 

2-  gh  g-emi  s  si  on  s-and-fuel 
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EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 


Thanks  for  considering  this  request. 


Best  regards, 


Bill  Charmley 
EPA 
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To:  Orlin,  David[Orlin. David@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Grundler, 

Christopher[grundler.christopher@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  1 1  /2/201 7  1 :08:21  PM 

Subject:  Re:  Revised  draft  of  glider  NPRM 

David 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


Sent  from  my  iPhone 

On  Nov  2,  2017,  at  8:31  AM,  Orlin,  David  <Orlin.David@epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Begin  forwarded  message: 
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From:  "Baptist,  Erik"  <baptist.erik@epa.gov> 

Date:  November  2,  2017  at  8:22:03  AM  EDT 

To:  "Harlow,  David"  <hatiow.david@,epa.gov>.  "Orlin,  David" 

<Orlin.David@epa.  gov> 

Cc:  "Kataoka,  Mark"  <Kataoka.Mark@epa. gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 

1200  Pennsyvlania  Ave.,  NW 

Washington,  DC  20460 

(202)  564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Thursday,  November  2,  2017  7:50  AM 

To:  Orlin,  David  <Qrlin.David@epa.gov>:  Baptist,  Erik  <baptist.erik@epa.gov> 
Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Orlin,  David 

Sent:  Wednesday,  November  1,2017  10:57  PM 

To:  Harlow,  David  <harlow.david@epa.gov>:  Baptist,  Erik  <baptist.erik@epa.gov> 
Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


David  and  Erik, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks, 
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David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Harlow,  David 

Sent:  Monday,  October  30,  2017  10:32  AM 

To:  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa. gov> 
Cc:  Baptist,  Erik  <baptist.erik@epa.gov> 

Subject:  FW:  Revised  draft  of  glider  NPRM 


Gentlemen,  FYI. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Harlow,  David 

Sent:  Monday,  October  30,  2017  10:31  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandy@epa.gov>;  Baptist,  Erik 

<baptist.erik@epa.gov>:  Bolen,  Brittany  <bolen.brittanv@epa. gov> 

Subject:  Revised  draft  of  glider  NPRM 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thank  you. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409 K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Cyran,  Carissa[Cyran. Carissa@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Burch,  Julia[Burch.Julia@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  9/21/2017  7:02:33  PM 

Subject:  RE:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general  tomorrow 
on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 


We  will  not  have  the  material  before  4pm. 


From:  Hengst,  Benjamin 

Sent:  Thursday,  September  21,  2017  2:49  PM 

To:  Cyran,  Carissa  <Cyran.Carissa@epa.gov> 

Cc:  Sutton,  Tia  <sutton.tia@epa.gov>;  Burch,  Julia  <Burch.Julia@epa.gov>;  Charmley,  William 
<charmley.william@epa.gov> 

Subject:  Re:  Good  morning,  can  you  please  send  any  briefing  material  for  the  OTAQ  general 
tomorrow  on  trailers  and  gliders  by  4:00  pm  today?  Thank  you! 


Carissa  —  I'm  looping  in  Bill  directly.  I  am  not  sure  we  will  have  materials  for  tomorrow's 
meeting  by  4  pm  today  —  that  might  not  be  possible.  Bill  can  correct  me  if  I'm  wrong.  Thanks. 
Ben 

On  Sep  21,  2017,  at  10:03  AM,  Cyran,  Carissa  <Cvran . C ari ss a@epa . gov>  wrote: 


Carissa  Cyran 

Office  of  Air  and  Radiation 

U.S.  Environmental  Protection  Agency 
Phone:  (202)  564-5437 
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From:  Charmley,  William,.. 

Location:  Dial-In:  | 

Importance:  Normal’ 

Subject:  Accepted:  HOLD  -  legal  call  on  glider  NPRM 


Ex.  6  -  Personal  Privacy 


Start  Date/Time: 
End  Date/Time: 


Tue  10/24/2017  2:00:00  PM 
Tue  10/24/2017  3:00:00  PM 
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To:  Bunker,  Byron[bunker.byron@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  8/21/2017  12:59:03  PM 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Byron  - 


Sounds  good.  I  know  Mike  McCarthy  can  make  it,  and  if  either  Mike  Carter  or  Jack  Kitowski  are 
available  I  will  do  this  call,  as  it  would  be  good  to  let  them  know  what’s  going  on  the  topic  of  the 
HD  Phase  2  trailers  and  gliders,  and  I  would  like  to  hear  more  about  the  upcoming  (this  week  I 
think)  CARB  public  workshop  on  heavy-duty  trailers. 


Thanks 

Bill 


From:  Bunker,  Byron 

Sent:  Monday,  August  21,  2017  8:28  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Hi  Bill, 


I  don’t  have  any  issues  to  bring  to  this  group  today,  but  I  would  be  curious  to  hear  your  update 
and  will  plan  to  join  if  the  call  does  happen.  Please  let  me  know  if  I  should  come  to  your  office 
or  Cl 74  for  the  call. 


Thanks, 


Byron 
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Byron  Bunker 

Director  Compliance  Division 
Office  of  Transportation  and  Air  Quality 
Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 
Bunker.Byron@epa.gov 

Phone:  (734)214-4155 
Mobile:  (734)  353-9623 


From:  Charmley,  William 

Sent:  Friday,  August  18,  2017  5:01  PM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov>; 
Hengst,  Benjamin  <Henost.Beniamin@epa.qov>;  Haugen,  David  <haugen.david@epa.gov>; 
Simon,  Karl  <Simon.Karl@epa.gov>;  Hebert,  Annette@ARB  <annette.hebert@arb.ca.gov>; 
iack.kitowski@arb.ca.gov;  Carter,  Michael@ARB  <michael.carter@arb.ca.gov>; 
richard.corey@arb.ca.gov:  analisa.bevan@arb.ca.gov:  mark.fuentes@arb.ca.gov:  Bunker, 
Byron  <bunker Fuentes,  Mark@ARB  <  McCarthy, 

Mike@ARB  <mmccarth@arb.ca.gov> 

Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1pm  pacific,  and  3-4pm  eastern  time. 
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I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will  either  be 
on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t  think  they  can 
participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a  call  on 
Monday  afternoon. 


Thanks 

Bill 


- Original  Appointment - 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen,  David; 
Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB;  iack.kitowski@arb.ca.gov;  Carter, 
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Michael@ARB;  richard.corev@arb.ca.gov;  analisa.bevan@arb.ca.gov; 

mark.fuentes@arb.ca.gov;  Bunker,  Byron 

Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination  I  Ex.  6  -  Personal  Privacy 
When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05;0(^'EastemTime‘(OS'&  Canada): 
Where:  C174/Rm  6520 
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To:  Steve  Cliff[steve. cliff@arb.ca.gov];  Jack  Kitowski[jack.kitowski@arb.ca.gov];  Mike 

Carter[  mcarter@arb.ca.gov] 

From:  Charmley,  William 

Sent:  Mon  12/4/2017  11:52:32  PM 

Subject:  CARB  testimony  from  today’s  EPA  Glider  hearing 

Dear  Steve, 

I  am  sorry  I  didn’t  arrive  today  from  Ann  Arbor  in  time  to  hear  your  testimony. 

If  you,  Jack  or  Mike  have  an  electronic  copy,  can  one  of  you  please  email  me  a  copy? 


Thanks 

Bill 


Sent  from  my  iPhone 
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Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov] 

To:  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  8/11/2017  11:34:13  AM 

Subject:  Re:  Glider  Reconsideration  Update  -  V6.pptx 

Ben 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


Sent  from  my  iPhone 

>  On  Aug  10,  2017,  at  10:06  AM,  Moulis,  Charles  <moulis.charles@epa.gov>  wrote: 

> 

>  Ben, 

> 

>  Attached  is  the  latest  on  gliders.  It  should  be  ready  to  go  to  Chris  and  Sarah. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


>  <Glider  Reconsideration  Update  -  V6.pptx> 
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To:  Dunham,  Sarah[Dunham.Sarah@epa.gov];  Millett,  John[Millett.John@epa.gov];  Cook, 

Leila[cook. Ieila@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Lewis,  Josh[Lewis. Josh@epa.gov];  Birgfeld,  Erin[Birgfeld. Erin@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  10/27/2017  9:12:28  PM 

Subject:  RE:  EPA  Glider  Testing 


Sarah, 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  5:01  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Millett,  John  <Millett.John@epa.gov>; 
Cook,  Leila  <cook.leila@epa.gov>;  Grundler,  Christopher  <gaindler.christopher@epa.gov> 
Cc:  Lewis,  Josh  <Lewis.Josh@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa.gov>;  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  EPA  Glider  Testing 


Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 

Sent:  Friday,  October  27,  2017  4:52  PM 

To:  Dunham,  Sarah  <Dunham.Sarah@epa.gov>;  Millett,  John  <Millett.Jphn@epa.gov>;  Cook, 
Leila  <cook.leila@.epa.gov>:  Grundler,  Christopher  < grundler.christopher@epa.gov> 

Cc:  Lewis,  Josh  <LewisJosh@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa. gov>:  Hengst, 
Benjamin  <Hengst.Benjamin@epa.gov> 

Subject:  RE:  EPA  Glider  Testing 


Dear  Sarah, 


I  just  spoke  with  John  and  I  explained  the  following. 


Ex.  5  -  Deliberative  Process 


i _ j 
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Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  4:21  PM 

To:  Millett,  John  <Millett.John@epa.gov>:  Cook,  Leila  <cook.leila@epa.gov>:  Grundler, 
Christopher  < gruiidler.christopher@epa.gov>:  Charmley,  William 

<charmley.william@epa.gov> 

Cc:  Lewis,  Josh  <LewisJosh@epa.gov>;  Birgfeld,  Erin  <Birgfeld.Erin@epa. gov> 

Subject:  RE:  EPA  Glider  Testing 


Ex.  5  -  Deliberative  Process 
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From:  Millett,  John 

Sent:  Friday,  October  27,  2017  4:19  PM 

To:  Cook,  Leila  <cook.leila@epa.gov>:  Dunham,  Sarah  <Du.nfaam  ■Sarah@epa.gov>;  Grundler, 
Christopher  <grundler.christopher@epa.gov>;  Charmley,  William 

<c-harmley  .william@epa.gov> 

Cc:  Lewis,  Josh  <Lewis . Josh@epa. gov>:  Birgfeld,  Erin  <Birgfeld-Erm@epa.gov> 

Subject:  RE:  EPA  Glider  Testing 


Hi  Lee  -  It  might  be  more  expedient  for  Bill  to  call  me,  then  we  can  call  Liz,  so  she  can  get  back 
to  the  Post. 


Thanks! 


From:  Cook,  Leila 

Sent:  Friday,  October  27,  2017  4:16  PM 

To:  Dunham,  Sarah  <DuDham.Sarah@epa.gov>:  Grundler,  Christopher 

<grundler.christopher@epa.gov>:  Charmley,  William  <charmlev .william@epa.gov> 

Cc:  Millett,  John  <Millett.J0hn@ep3.gov>:  Lewis,  Josh  <Lewis.Josh@epa.gov>:  Birgfeld,  Erin 
<Birgfeld.Erin@epa.  gov> 

Subject:  RE:  EPA  Glider  Testing 


Sarah, 


Bill  is  here  but  finishing  up  a  PARs.  We  know  of  no  instigation  for  this  particular  inquiry  today. 
He  will  call  you  shortly. 


Lee 


From:  Dunham,  Sarah 

Sent:  Friday,  October  27,  2017  3:1 1  PM 
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To:  Grundler,  Christopher  < grundler.christopher@epa.gov>;  Charmley,  William 

<charmlev .william@epa.gov>;  Cook,  Leila  <cook.leila@epa.gov> 

Cc:  Millett,  John  <Millett. John@epa.gov>;  Lewis,  Josh  <Lewi s . Josh@epa . gov> 

Subject:  FW:  EPA  Glider  Testing 


Anyone  know  what  the  context  for  this  post  inquiry  might  be? 


From:  Bowman,  Liz 

Sent:  Friday,  October  27,  2017  3:09  PM 

To:  Dunham,  Sarah  <Dunha.iTi.Sarah@epa.gov>;  Millett,  John  <MillettJohn@epa.gov>; 
Gunasekara,  Mandy  <Gunasekara.Mandv@epa.gov> 

Cc:  Grantham,  Nancy  <Gran tham ,N anc v @,epa. gov>;  Hewitt,  James  <hewitt.james@epa.gov> 

Subject:  EPA  Glider  Testing 


Do  any  of  you  know  about  “EPA  staff  conducting  their  own  testing  of  glider  kits  at  an  EPA 
facility”?  This  is  the  first  I  have  heard  about  it,  but  the  Washington  Post  is  asking,  so  hoping  to 
provide  more  information  here. 


Thank  you, 


Liz  Bowman 

U.S.  Environmental  Protection  Agency  (EPA) 
Office:  202-564-3293 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Stout,  Alan[stout.alan@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/2/2017  1:02:15  PM 

Subject:  Re:  Revised  draft  of  glider  NPRM 

Chuck  and  Alan 

I  was  able  to  talk  with  Chuck  on  the  phone,  so  I  think  for  now  I  am  good  on  this  topic 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 

Sent  from  my  iPhone 

On  Nov  2,  2017,  at  8:38  AM,  Charmley,  William  <charmley.william@epa.gov>  wrote: 

Alan  and  Chuck, 

I  would  like  to  discuss  this  with  both  of  you  if  possible  before  10am  (an  RFS  meeting  with 
the  political  leadership,  but  where  this  topic  may  come  up). 

I  will  look  for  the  2  of  you  when  I  get  in. 

|  Ex.  5  -  Deliberative  Process 

Thanks 

Bill 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  "Orlin,  David"  <Orlin.David@epa.gov> 

Date:  November  2,  2017  at  8:31:40  AM  EDT 

To:  "Hengst,  Benjamin"  <Hengst.Beiiiamin@epa.gov>.  "Grundler,  Christopher" 

<grundlenchristopher@epa.gov>.  "Charmley,  William"  <charmlev.william@epa.gov> 
Cc:  "Kataoka,  Mark"  <Kataoka.Mark@epa.gov> 
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Subject:  Fwd:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Begin  forwarded  message: 


From:  "Baptist,  Erik"  <baptist.erik@epa.gov> 

Date:  November  2,  2017  at  8:22:03  AM  EDT 

To:  "Harlow,  David"  <harlow.david@,epa.gov>.  "Orlin,  David" 

<Orlin ,  David@epa.  gov> 

Cc:  "Kataoka,  Mark"  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Erik  Baptist 

Senior  Deputy  General  Counsel 

Office  of  General  Counsel 

U.S.  Environmental  Protection  Agency 
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1200  Pennsyvlania  Ave.,  NW 
Washington,  DC  20460 
(202)564-1689 

baptist.erik@epa.gov 


From:  Harlow,  David 

Sent:  Thursday,  November  2,  2017  7:50  AM 

To:  Orlin,  David  <Orlin  .David@epa.gov>:  Baptist,  Erik  <baptist.erik@epa.gov> 
Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 

1200  Pennsylvania  Avenue  NW 
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Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Orlin,  David 

Sent:  Wednesday,  November  1,  2017  10:57  PM 

To:  Harlow,  David  <harlow.david@epa.gov>;  Baptist,  Erik 

<baptist.erik@,epa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Revised  draft  of  glider  NPRM 


David  and  Erik, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks, 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Harlow,  David 

Sent:  Monday,  October  30,  2017  10:32  AM 

To:  Orlin,  David  <Orlin.David@epa.gov>;  Kataoka,  Mark 

<Kataoka.Mark@epa.  gov> 

Cc:  Baptist,  Erik  <baptisterik@epa.gov> 

Subject:  FW:  Revised  draft  of  glider  NPRM 
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Gentlemen,  FYI. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 


From:  Harlow,  David 

Sent:  Monday,  October  30,  2017  10:31  AM 

To:  Gunasekara,  Mandy  <Gunasekara.Mandv@epa. gov>;  Baptist,  Erik 

<baptist.erik@epa.gov>:  Bolen,  Brittany  <bolen.brittanv@epa.gov> 

Subject:  Revised  draft  of  glider  NPRM 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Thank  you. 


David  S.  Harlow 
Senior  Counsel 

Immediate  Office  of  the  Acting  Assistant  Administrator 
Office  of  Air  and  Radiation,  USEPA 
WJC-N  Room  5409K 

1200  Pennsylvania  Avenue  NW 
Washington,  DC  20460 
202-564-1233 

Harlow.David@epa.gov 
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To:  Yanca,  Catherine[yanca. catherine@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant. kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  9/21/2017  7:01 :53  PM 

Subject:  HD  glider/trailer  briefing  for  leadership  is  tomorrow  morning  at  9:30  in  Cl 74 


Cay,  Chuck  and  Kathryn, 


The  briefing  for  Mandy  and  perhaps  others  on  Friday  is  at  9:30am.  I  would  like  anyone  who  is 
working  tomorrow  to  come.  If  tomorrow  is  your  flex  day  I  am  certainly  not  asking  anyone  to 
come  for  this. 


Thanks 

Bill 
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To:  GKedzie@trucking.org[GKedzie@trucking.org] 

From:  Charmley,  William 

Sent:  Thur  11/9/2017  8:52:08  PM 

Subject:  Re:  Here  is  ATA's  quote  you  will  be  seeing  soon  from  me.  Feel  free  to  share  with  Chris.  Our 
FEAC  voted  unanimously  to  support  leaving  the  rule  as-is,  including  ramping  down  the  glider  kit  industry. 

I  am  free  to  talk  now  since  I  have  the  support  of  o... 

Dear  Glen 

Thank  you  for  this  note.  I  had  been  meaning  to  call  you  since  the  ATA  management  meeting  in 
Florida  a  few  weeks  ago  to  see  what  support  we  can  provide  on  this  topic  to  keep  ATA  informed. 

Did  you  see  the  quote  last  week  in  HD  Trucking  from  the  CEO  of  Daimler  Trucks  North 
America,  Roger  Nielsen.  In  it  Daimler-Freightliner  basically  says  that  independent  of  the 
outcome  of  EPAs  reconsidering  the  Glider  regulations,  DTNA  is  not  going  backwards,  they 
support  the  Phase  2  rule,  including  the  approach  to  gliders,  and  they  will  not  go  back  to 
producing  high  volumes  of  Glider  kits. 


I  have  tomorrow  off,  but  I  would  like  to  catch  up  with  you  on  this  topic. 

In  addition,  I  would  like  to  discuss  having  our  office  Director  meet  with  Chris  Spears  in  the  next 
month  or  2,  to  discuss  SmartWay,  the  Phase  2  final  rule  and  it’s  implementation,  and  the  topic  of 
HD  NOx. 


Best  regards, 
Bill 


On  Nov  9,  2017,  at  3:42  PM,  Glen  Kedzie  <GKedzie@,trucking.org>  wrote: 


. . .  members.  The  timing  did  not  work  out  so  good  though. 


“ATA  is  disappointed  in  EPA’s  decision  to  modify  the  glider  kit  provisions  under  the  Phase 
2  Rule.  ATA  members  have  a  long-storied  record  of  supporting  clean  engine  technologies, 
improving  efficiencies,  and  becoming  more  sustainable.  Our  close  work  with  EPA  on  the 
Phase  2  Rule  demonstrated  that  regulations  based  on  sound  data,  science,  and  compromise 
are  superior  to  those  developed  in  a  vacuum.  The  agency’s  position  supporting  the 
continued  growth  of  the  glider  kit  industry  that  produces  the  highest  emitting  equipment  on 
our  nation’s  highways  is  perplexing.” 
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Glen  P.  Kedzie,  Vice  President 
Energy  &  Environmental  Affairs  Counsel 

American  Trucking  Associations,  950  North  Glebe  Road,  Suite  210,  Arlington,  VA  22203 


S  Phone  703,838.1879  |  S  Cellular  703.627,0479  |  Fax  703,838.1748  |  T3  qkedzie@truckinq.org 


Please  consider  the  environment  before  printing  this  e-mail 


This  message  is  intended  only  for  the  individual  or  entity  to  which  it  is  addressed  and  may  contain  information  that  is  attorney  work  product,  privileged, 
confidential  and/or  exempt  from  disclosure  under  applicable  law'.  If  the  reader  of  this  message  is  not  the  intended  recipient,  you  are  hereby  notified  that  any 
dissemination,  distribution  or  copying  of  this  communication  is  strictly  prohibited.  If  you  have  received  this  communication  in  error,  please  notify  us 
immediately  by  telephone  and  return  the  original  message  to  us  at  the  above  address  via  email  or  the  United  States  Postal  Service.  Thank  you. 


Disclaimer 

NOTICE:  This  e-mail  message  and  any  attachments  to  it  contain  confidential  information  and  are  intended 
solely  for  the  use  of  the  individual(s)  or  entities  to  which  it  is  addressed.  If  you  are  not  the  intended  recipient, 
or  an  employee  or  agent  responsible  for  delivering  this  message  to  the  intended  recipient,  you  are  hereby 
notified  that  you  are  prohibited  from  reviewing,  retransmitting,  converting  to  hard  copy,  copying, 
disseminating,  or  otherwise  using  in  any  manner  this  e-mail  or  any  attachments  to  it.  If  you  have  received 
this  message  in  error,  please  notify  the  sender  by  replying  to  this  message  and  delete  it  from  your  computer. 
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From:  Charmley,  William  _ 

Location:  Dial-1  n :  (2(j  Ex.  6  -  Personal  Privacy  i 

Importance:  Normal 

Subject:  Accepted:  HOLD  for  Glider  NPRM  briefing  with  OMB 
Start  Date/Time:  Mon  10/23/2017  8:00:00  PM 

End  Date/Time:  Mon  10/23/2017  9:00:00  PM 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Moulis, 

Charles[moulis. charles@epa.gov] 

Cc:  Cullen,  Angela[culien.angela@epa.gov];  Simon,  KarlfSimon. Karl@epa.gov];  Birgfeld, 

Erin[Birg  feld.Erin@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  8/15/2017  7:16:55  PM 

Subject:  RE:  HD  petition  response  letters 


Tia- 


That’s  right,  I  forgot  we  already  have  the  addresses  for  the  glider  folks  in  the  draft  response  letter 

Mr.  Tommy  C.  Fitzgerald,  President 
Fitzgerald  Glider  Kits 
1225  Livingston  Highway 
Birdstown,  Tennessee  38549 

Mr.  Dustin  Petersen 
Harrison  Truck  Centers,  Inc. 

200  Dekko  Drive 
A  villa,  Indiana  46710 

Mr.  Dane  Keener 
Indiana  Phoenix,  Inc. 

3601  Adventureland  Drive 
Altoona,  Iowa  50009 
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From:  Sutton,  Tia 

Sent:  Tuesday,  August  15,  2017  3:14  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>;  Birgfeld, 
Erin  <Birgfeld.Erin@epa.gov> 

Subject:  RE:  HD  petition  response  letters 


Thanks,  Bill,  sounds  good.  I  can  check  with  Tanya  on  what’s  easier  (her  sending  vs.  Joe)  and 
what  addresses  we  have  -  we  should  have  the  addresses  of  at  least  those  who  sent  the  letters  to 
us  (in  the  control  instructions). 


From:  Charmley,  William 

Sent:  Tuesday,  August  15,  2017  3:11  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Hengst,  Benjamin  <Hengst.Beni3min@epa.g0v>: 
Moulis,  Charles  <moulis.charles@,epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@.epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>:  Birgfeld, 
Erin  <Birgfeld.Erm@epa.  gov> 

Subject:  RE:  HD  petition  response  letters 


Tia- 


Thanks,  that  helps. 


Then  I  am  fine  with  doing  this.  We  will  find  physical  addresses  for  Tommy  Fitzgerald 
(Fitzgerald),  Dustin  Petersen  (Shareholder,  Harrison  Truck  Centers) ,  and  Dane  Keener  (Indiana 
Phoenix). 
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We  can  both  mail  and  email  the  letter  to  TTMA/Jonathan  Miller.  I  can  send  the  email. 


Do  you  want  us  to  do  the  physical  mailing  from  Ann  Arbor? 


Thanks 

Bill 


From:  Sutton,  Tia 

Sent:  Tuesday,  August  15,  2017  3:01  PM 

To:  Charmley,  William  <charm.lev.william@epa.gov>:  Hengst,  Benjamin 

<Hengst.Benj amin@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Simon,  Karl  <Simon. Karl@epa.gov>;  Birgfeld, 
Erin  <Birgfeld.  Erl ri@epa.gov> 

Subject:  RE:  HD  petition  response  letters 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 

Sent:  Tuesday,  August  15,  2017  2:52  PM 

To:  Hengst,  Benjamin  <Hengst.Beniamm@6pa.gov>;  Sutton,  Tia  <sutton.tia@cpa.gov>; 
Moulis,  Charles  <moulis.charles@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>:  Simon,  Karl  <Simon.Karl@epa.gov>:  Birgfeld, 
Erin  <Birgfeld.Erl  tt@epa.gov> 

Subject:  RE:  HD  petition  response  letters 


Ben  - 


Ex.  5  -  Deliberative  Process 
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Feel  free  to  give  me  a  call  on  this. 


Thanks 

Bill 


From:  Hengst,  Benjamin 

Sent:  Tuesday,  August  15,  2017  1:48  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William  <charmlev.william@epa.gov>: 
Moulis,  Charles  <moulis.eharles@epa.gov> 

Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Simon,  Karl  <Simon.Karl@epa.gov>:  Birgfeld, 
Erin  <Birgfeld.Erm@epa.gov> 

Subject:  HD  petition  response  letters 


Hi  folks— 


I  spoke  this  morning  with  Mandy  and  Brittany  about  next  steps  on  the  two  HD  petition  response 
letters  (gliders  and  trailers).  Here’s  what  I  know: 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Thanks 

Ben 
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To:  Scott_Grenerth@ooida.com[Scott_Grenerth@ooida.com] 

From:  Charmley,  William 

Sent:  Mon  1 0/23/201 7  1 1 :45:07  AM 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emissions-vehieles-and-engines/petitions-recorisideration-phase- 

2-ghg-emissions-and-fuel 


EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 
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Thanks  for  considering  this  request. 


Best  regards, 


Bill  Charmley 
EPA 
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To:  Simon,  Karl[Simon. Karl@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  9/19/2017  12:49:53  PM 

Subject:  Fwd:  Friday  briefing  with  Mandy  on  gliders/trailers 

You  might  miss  some  fun.  When  are  you  back  in  DC? 

I  am  doing  a  one  day  trip  to  Chicago  today  to  speak  at  SAE  commercial  vehicle  conference.  I 
will  try  to  call  you  later  today,  around  3pm  your  time. 


Begin  forwarded  message: 


From:  "Hengst,  Benjamin"  <Hengst.Beniam.in@epa.goy> 

Date:  September  19,  2017  at  8:41:56  AM  EDT 

To:  "Grundler,  Christopher"  <grundler. chri stopher@ epa. gov> 

Cc:  "Charmley,  William"  <charmlev .william @epa. gov>.  "Orlin,  David" 

<Orlin.David@epa.  gov> 

Subject:  Re:  Friday  briefing  with  Mandy  on  gliders/trailers 


Yes.  I'll  put  this  on  our  OTAQ  General  with  Sarah  agenda. 


On  Sep  19,  2017,  at  8:35  AM,  Grundler,  Christopher  <grundler.christopher@epa.gov> 
wrote: 


Yes  OGC  needs  to  be  part  of  the  discussion 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington  DC) 

734.214.4207  (Ann  Arbor  MI) 

734.645.5221  (mobile) 
www.epa.gov/otaq 

On  Sep  19,  2017,  at  8:26  AM,  Charmley,  William  <charmlev .william @epa. gov> 
wrote: 


I  just  spoke  to  Chris  and  brought  this  topic  to  his  attention. 
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I  think  we  will  need  some  time  on  Thursday  with  both  Chris  and  Sarah  (1 
meeting).  I  know  that  David  is  out,  so  it  would  be  helpful  if  Mark  was  available. 
Maybe  Lorie  as  well? 


Ben  -  can  we  use  part  of  the  OTAQ  general  on  Thursday  at  1  lam  to  discuss  this 
topic? 

I  will  let  you  and  Chris  and  David  figure  out  if  we  want  Mark  K  or  Lorie  S  at  that 
discussion. 

Thanks 

Bill 


Sent  from  my  iPhone 

On  Sep  18,  2017,  at  3:44  PM,  Hengst,  Benjamin  <Hengst.Beniam i.n@epa.gov> 
wrote: 


Bill,  Chris: 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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To:  Simon,  Karl[Simon. Karl@epa.gov];  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Cook,  Leila[cook. Ieila@epa.gov];  Haley,  Mike[Haley.Mike@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  6/22/2017  11:50:15  PM 

Subject:  Re:  what  happened  with  Jason  Gray? 


Ex.  5  -  Deliberative  Process 


That  was  about  it 


Sent  from  my  iPhone 

On  Jun  22,  2017,  at  5:01  PM,  Simon,  Karl  <Simon.Karl@,epa.gov>  wrote: 


Ex.  5  -  Deliberative  Process 


EPA-1 9-01 26-A-00291 2 


ED  001620  00003371-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


Driving  Innovation  in  Clean  Transportation 

On  Jun  22,  2017,  at  9:49  PM,  Grundler,  Christopher  <  gmndl.erxhristopher@epa.gov> 
wrote: 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Yanca,  Catherine[yanca. catherine@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  Kathryn  Sargeant  (sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov];  Angela 

Cullen[Cullen.  Angela@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/1 7/201 7  9:22:30  PM 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC  Redline  - 
V2 


Chuck,  Cay  and  Christy  - 


Thanks  for  all  of  your  work  on  this  topic  over  the  past  few  weeks.  I  know  we  have  changed 
course  a  number  of  times. 


It’s  good  that  we  have  the  draft  NPRM  into  the  leadership’s  hands  today. 


Bill 


From:  Moulis,  Charles 

Sent:  Tuesday,  October  17,  2017  4:24  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Orlin,  David  <Orlin.David@epa.gov>; 
Sutton,  Tia  <sutton.tia@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Cullen, 
Angela  <cullen.angela@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>;  Parsons, 
Christy  <Parsons.Christy@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>;  Kataoka, 
Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 


Here  is  a  version  without  the  OGC  redline. 


EPA- 1 9-0 1 26-A-0029 1 4 


ED  001620  00003372-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


From:  Charmley,  William 

Sent:  Tuesday,  October  17,  2017  4:16  PM 

To:  Orlin,  David  <Qrlm.David@epa.gov>:  Moulis,  Charles  <moulis.charles@,epa.gov>:  Sutton, 
Tia  <sutton. tia@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>:  Cullen,  Angela 
<eullen.angela@epa.sov>:  Yanca,  Catherine  <vanca. ca.therine@epa.gov>:  Parsons,  Christy 
<Parsons-Christy@,epa.gov>:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@,epa.  gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 


David  and  Chuck  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 
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From:  Orlin,  David 

Sent:  Tuesday,  October  17,  2017  4:04  PM 

To:  Moulis,  Charles  <ffloulis.charles@epa.gov>;  Sutton,  Tia  <sutton.tia@,epa.gov>;  Charmley, 
William  <ehamilev.william@epa.gov>;  Sargeant,  Kathryn  <sargeant.kathrvn@,epa.gov>; 
Cullen,  Angela  <cullen.angela@epa.gov>;  Yanca,  Catherine  <yanca.catherine@epa.gov>; 
Parsons,  Christy  <Parsons.Christv@epa.gov>;  Hengst,  Benjamin  <Hertgst-Bentamlo@epa.gov>; 
Kataoka,  Mark  <Kataoka.Mark@,epa.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Moulis,  Charles 

Sent:  Tuesday,  October  17,  2017  3:54  PM 

To:  Sutton,  Tia  <sutton.tia@epa.gov>:  Charmley,  William  <charmlev.wilIiam@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Yanca,  Catherine  <yanca.catherine@,epa.gov>:  Parsons,  Christy  <Parsons  .Christy@epa.gov>; 
Hengst,  Benjamin  <Hengst. Benjamin@epa.gov>:  Orlin,  David  <Orlin.David@cpa.gov>: 
Kataoka,  Mark  <K.at3Qka.Mark@ep3.gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 
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Ben, 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Sutton,  Tia 

Sent:  Tuesday,  October  17,  2017  3:12  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>:  Charmley,  William 

<charm  1.ev.williatn@epa.gov>:  Sargeant,  Kathryn  <sargeant.kathryn@.epa.gov>:  Cullen,  Angela 
<eul1.en. angela@epa.gov>:  Yanca,  Catherine  <yanea.eatherine@epa.gov>:  Parsons,  Christy 
<Parsons.Christy@epa.gov>:  Hengst,  Benjamin  <HengstBeniarain@ep3.gov>:  Orlin,  David 
<Orlin  .David@epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@,epa.  gov> 

Subject:  RE:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Moulis,  Charles 

Sent:  Tuesday,  October  17,  2017  11:48  AM 

To:  Charmley,  William  <charmlev .william@epa.gov>:  Sargeant,  Kathryn 

<sargeant.kathry  n@epa. gov>;  Cullen,  Angela  <cullen . an gela@epa. gov>;  Yanca,  Catherine 
<yanca.catherine@epa.gov>:  Parsons,  Christy  <Parsons.Christy@epa.gov>:  Hengst,  Benjamin 
<Hengst.Beniamin@epa.gov>:  Sutton,  Tia  <sutton.tia@epa.gov>:  Orlin,  David 
<Orlin.David@,epa.gov>:  Kataoka,  Mark  <Kataoka.Mark@epa.  gov> 

Subject:  Rescission  of  Emission  Requirements  for  Glider  Vehicles  -  NPRM  -  With  OGC 
Redline  -  V2 


Here  is  the  latest  version  of  the  glider  rule.  Note  that  it  still  includes  edits  that  need  to  be 
accepted  or  rejected. 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov]; 

Nelson ,  Brian[nelson .brian@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  1/4/2018  9:07:44  PM 

Subject:  RE:  status  of  meeting  requests  for  OTAQ  to  brief  Bill  Wehrum  on  gliders 


Christy, 


This  will  work.  Let’s  see  when  they  actually  get  scheduled,  and  based  on  that  we  can  decide 
about  a  pre-brief  with  Chris.  I  am  not  too  worried  about  a  pre-brief  for  the  first  briefing,  but  I 


|  Ex.  5  -  Deliberative  Process  ( 

L _ j 


Thanks 

Bill 


From:  Parsons,  Christy 

Sent:  Thursday,  January  04,  2018  4:06  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles 
<moulis.charles@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 

Subject:  RE:  status  of  meeting  requests  for  OTAQ  to  brief  Bill  Wehrum  on  gliders 


Thanks  Bill.  I  just  sent  two  meeting  request  forms  to  Gwen  Stewart  for  the  2  future  briefings. 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


Christy 


From:  Charmley,  William 

Sent:  Thursday,  January  04,  2018  4:01  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>: 
Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  status  of  meeting  requests  for  OTAQ  to  brief  Bill  Wehrum  on  gliders 


Dear  Chuck,  Christy  and  Brian  - 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


\ 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov] 

Cc:  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Cullen,  Angela[cullen. angela@epa.gov]; 

Yanca,  Catherine[yanca. catherine@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  3:04:53  PM 

Subject:  RE:  Glider  Cert  Report  Examples  (Contains  CBI) 


Christy, 


Thanks,  this  helps  me  understand  the  kind  of  information  CD  is  getting,  and  I  do  think  it  will  be 
helpful  for  us  to  have  a  summary  of  this  information. 


Bill 


From:  Parsons,  Christy 

Sent:  Tuesday,  October  24,  2017  9:40  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Cc:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>; 
Yanca,  Catherine  <yanca.catherine@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  Glider  Cert  Report  Examples  (Contains  CBI) 


Ex.  5  -  Deliberative  Process 
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Christy 


Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 


Tel:  734.214.4243 

E-un ail :  parsons.christv@epa.gov 

Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 
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To:  Brewer,  Tom[TBrewer@tntech.edu] 

From:  Charmley,  William 

Sent:  Tue  11/7/2017  7:36:01  PM 

Subject:  Technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of  highway  heavy-duty 
glider  vehicle  emissions 

Questions  from  EPA  Ann  Arbor  Staff  on  June  2017  Glider  Test  Reoort.docx 


Dear  Mr.  Brewer  - 


My  staff  and  I  are  looking  forward  to  the  call  this  afternoon  with  all  of  you. 


To  help  guide  the  discussion,  below  are  the  questions  we  have  which  will  allow  us  to  better 
understand  the  emissions  test  data  that  EPA  has  been  provided  regarding  the  Tennessee  Tech 
glider  testing  program.  I  have  also  included  the  same  questions  in  the  attached  document. 


Participating  on  the  call  today  for  EPA  will  be: 


•u  JUUuUUU  Angela  Cullen,  Director,  Data  and  Testing  Center,  Assessment  and  Standards  Division 

•□□□CODED  Chuck  Moulis,  Engineer,  Heavy-duty  On-Road  and  Non-road  Center,  Assessment  and  Standards 
Division 

•□□□□□□□□  George  Mitchel,  Engineer,  Heavy-duty  On-Road  and  Non-road  Center,  Assessment  and  Standards 
Division 

_ U  JB  James  Sanchez,  Engineer,  Data  and  Testing  Center,  Assessment  and  Standards  Division 

•□UUUUUUD  Bill  Charmley,  Director,  Assessment  and  Standards  Division 
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Angela’s  background  is  BS/MS  in  material  science  engineering,  Chuck  is  BS  mechanical 
engineer/MS  civil  engineer,  George  is  BS/MS  mechanical  engineering,  James  I  believe  is 
BS/MS  mechanical  engineer,  and  my  background  is  BS  physics/MS  atmospheric  science. 


Sincerely, 


Bill  Charmley 


Questions  from  EPA  Ann  Arbor  Staff  on  June  2017  Test  Report 


Test  Laboratory  &  Test  Equipment 

1 .  The  June  2017  letter  discussed  both  a  facility  operated  by  Tennessee  Tech,  and  also 
facilities  operated  by  Oak  Ridge  National  Laboratory.  What  facility(s)  were  used  for  the 
emissions  testing  program? 

2.  Please  describe  the  engine  or  vehicle  dynamometer  type  used 


3.  What  approach  was  used  for  collecting  gaseous  emissions? 
•□□□□□□□□  Raw,  dilute?  Constant  Volume  Sampling  system,  other? 


4.  What  emissions  analyzer  equipment  was  used  for  C02,  CO,  NOx,  THC,  other  gaseous 
measurements? 
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5.  What  emissions  equipment  was  used  to  sample  particulate  matter 
Mass  based  filter?  What  size  and  type  of  filters  were  used? 
•□□□□□□□□  PM  filter  weighting  room  specifications  and  mass  scale  equipment? 


Test  Procedures  &  Test  Cycles 


6.  What  laboratory  procedures  were  used  for  this  test  program?  For  example,  test  procedures 
specified  by  the  Society  of  Automotive  Engineers,  the  International  Standards  Organization,  US 
EPA  engine-vehicle  emissions  test  procedures,  internal  Tennessee  Tech  test  procedures? 


7.  What  vehicle  or  engine  test  cycles  (duty  cycles)  were  used  for  the  test  program? 
•□□□□□□□□  Were  both  engine  vehicle  cold-starts  and  hot-start  tests  performed? 

8.  How  were  vehicle  road-load  coefficients  determined  for  vehicle  testing,  and  what  were  the 
values  used? 


Test  Articles  (the  vehicles! 


9.  Is  information  available  for  each  of  the  test  articles  regarding  engine  and  vehicle  mileage 
and  age? 
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10.  Are  the  NOx  emission  levels  associated  with  each  test  article  reported  in  the  June  2017 
letter  available? 


From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 

Sent:  Thursday,  November  02,  2017  7:36  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Re:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of 
highway  heavy-duty  glider  vehicle  emissions 


Director  Charmley  ...  we  would  like  to  schedule  Tuesday  November  7  from  4-5pm  EASTERN 
Time  (  3-4pm  CENTRAL  Time  )  for  our  Conference  Call  ....  and  the  TTU  Team  will  call  in  to 
the  #  you  provided  below. 


The  TTU  Team  is  as  follows: 

Dr  Ben  Mohr  PhD  /  PE  ...  College  of  Engineering  /  Chair  of  Civil  &  Environmental  Engineering 
Mark  Davis  ...  Academic  Support  Associate  /  Faculty  Advisor  for  SAE  Formula  Car  Program 
Justin  Swafford  ...  Student ...  Masters  in  Mechanical  Engineering 
Rachel  Martin  ...  Student ...  Masters  in  Business  Administration 

Tom  Brewer  ...  Assoc  Vice  President  /  Executive  Director  of  the  TN  Center  for  Intelligent 
Mobility 

Looking  forward  to  our  call 


Thanks 
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Tom  Brewer 
Assoc  VP 

Term  Tech  University 
Sent  from  my  iPad 

On  Nov  1,  2017,  at  12:15  PM,  Charmley,  William  <charmlev .william@epa.gov>  wrote: 
Dear  Mr.  Brewer, 


Thank  you  for  the  response  to  my  request  from  yesterday. 


Below  are  several  options  available  for  myself  and  my  staff.  All  times  are  eastern.  I  think 
an  hour  will  be  enough,  and  we  can  always  decide  if  additional  follow-up  would  be  helpful. 


Friday,  November  3 

•□□□□□□□□  11  am- 12pm 


•  JJ  J  J  2 -4pm 


Monday.  November  6 

•□□□□□□□□  11  am- 12pm 
2-3pm 

Tuesday.  November  7 
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10am-l  lam 


3-5pm 


Please  let  me  know  if  there  is  an  option  among  these  that  will  work  for  the  Tennessee  Tech 
team.  After  Tuesday  of  next  week  I  will  be  on  travel  for  the  rest  of  the  week.  I  can  look 
for  additional  dates  and  times  the  week  of  November  13  if  the  options  above  don’t  work. 


We  can  use  the  following  conference  call  number  for  our  discussion: 


Conference  phone  # 


Ex.  6  -  Personal  Privacy 


Code 


Ex.  6  -  Personal  Privacy 


I  will  have  between  3  and  4  members  of  my  team  with  me,  and  once  we  select  the  date  and 
time  I  can  send  you  the  names  of  the  EPA  participants. 


Sincerely, 


Bill  Charmley 


From:  Brewer,  Tom  [mailto:TBrewer@tiitech.edu] 

Sent:  Wednesday,  November  01,  2017  9:26  AM 
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To:  Charmley,  William  <charmlev.william@epa.gov> 

Cc:  Oldham,  Philip  <poldham@tntech . edu>:  Soni,  Bharat  <bsoni@tntech.edu>:  Saltsman, 
Terry  <tsaltsman@tntech.edu>:  Wray,  Robert  Lee  <lwray@tntech.edu> 

Subject:  RE:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program 
of  highway  heavy-duty  glider  vehicle  emissions 


Director  Charmley  . . .  The  TTU  Team  certainly  looks  forward  to  talking  with  you  and  your 
staff  as  to  the  Protocols  and  Outcomes  from  the  Class  8  Heavy  Duty  Glider  Kit  Emissions 
Testing. 


Could  you  please  provide  me  with  some  available  times  &  dates  for  you  within  the  next 
week  or  so  and  I  will  coordinate  our  group  as  appropriate. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


<image001.jpg> 


From:  Charmley,  William  ["mailto:charmlev.william@epa.govl 

Sent:  Tuesday,  October  31,  2017  10:38  AM 

To:  Brewer,  Tom  <TBrewer@tntech .edu>:  Oldham,  Philip  <poldham@tntech.edu> 

Subject:  Request  for  technical  follow-up  on  Tennessee  Tech  emissions  testing  program  of 
highway  heavy-duty  glider  vehicle  emissions 


October  31,  2017 
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To:  President  Philip  B.  Oldham,  President 

Tennessee  Technological  University 

Thomas  Brewer,  Associate  Vice  President 
Center  for  Intelligent  Mobility 
Tennessee  Technological  University 


Dear  President  Oldham  and  Associate  Vice  President  Brewer: 


My  staff  and  I  are  interested  in  learning  more  about  the  emissions  testing  program  of 
highway  heavy-duty  glider  vehicles  that  Tennessee  Tech  has  performed.  We  understand 
that  the  University  undertook  a  testing  program  to  evaluate  the  emissions  performance  of 
glider  vehicles  based  on  a  June  15,  2017  Tennessee  Tech  letter  that  was  included  in  a 
petition  from  several  glider  vehicle  assemblers  to  the  Environmental  Protection  Agency 
(EPA). 


In  response  to  that  petition,  this  past  August,  EPA  Administrator  Pruitt  announced 
that  EPA  is  revisiting  EPA’s  regulatory  treatment  of  highway  heavy-duty  glider 
vehicles  (a  copy  of  the  Administrator’s  letter  on  this  topic  is  available  at: 
https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions- 

reconsideration-phase-2-ghg-emissions-and-fuel).  Based  on  the  Administrator’s 
decision  to  revisit  the  existing  EPA  regulations  that  apply  to  glider  vehicles,  we  are 
looking  for  additional  information  on  the  emissions  performance  of  glider  vehicles. 
In  addition,  this  information  may  be  useful  for  efforts  to  improve  the  forecasting 
accuracy  of  EPA’s  emissions  modeling  (information  on  the  official  EPA  mobile 
emissions  model  is  available  at:  https://www.epa.gov/moves).  As  such,  we  would 
greatly  appreciate  an  opportunity  to  learn  more  about  the  emissions  testing 
program  conducted  by  Tennessee  Tech  University. 
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I  would  like  to  arrange  a  conference  call  between  the  principal  investigator(s)  of  the 
Tennessee  Tech  glider  vehicle  test  program  and  my  staff  to  gather  additional  information  on 
the  program  your  University  has  performed.  Can  you  please  let  me  know  if  such  an  initial 
call  could  be  arranged,  and  who  I  could  contact  at  Tennessee  Tech  to  follow  up  on  this 
topic? 


Sincerely, 


Bill  Charmley 


Director 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 

deskph.  734-214-4466 
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cell  ph.  734-545-0333 


e-mail:  charmlev.willlaro@epa.gov 
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To:  Nelson,  Brian[nelson. brian@epa.gov];  Moulis,  Charles[moulis. charles@epa.gov];  Stout, 

Alan[stout.alan@epa.gov] 

From:  Charmiey,  William 

Sent:  Tue  1/9/2018  5:38:15  PM 

Subject:  FW:  Current  Gliders'  Compliance  with  CAA  Rebuild  Requirements 


Dear  Brian,  Chuck  and  Alan, 


Please  see  this  email  request  below  from  Chris,  and  Byron’s  response. 


Brian  -  if  you  could  reach  out  to  Alan  D.  in  the  next  few  days  to  find  out  how  we  can  support 
this  request  that  would  be  great. 


Thanks 

Bill 


From:  Bunker,  Byron 

Sent:  Tuesday,  January  09,  2018  1 1:51  AM 

To:  Grundler,  Christopher  <grundler.christopher@epa.gov>;  Haugen,  David 
<haugen.david@epa.gov>;  Charmiey,  William  <charmley.william@epa.gov> 
Cc:  Cook,  Leila  <cook.leila@epa.gov> 

Subject:  RE:  Current  Gliders'  Compliance  with  CAA  Rebuild  Requirements 


We  will  take  the  lead  to  get  the  group  organized  and  come  back  to  you  on  this. 
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Thanks, 

Byron 

Byron  Bunker 

Director  Compliance  Division 
Office  of  Transportation  and  Air  Quality 
Environmental  Protection  Agency 
2000  Traverwood  Drive 
Ann  Arbor,  MI  48105 
Bunker.  Bvron@epa.  gov 

Phone:  (734)214-4155 
Mobile:  (734)  353-9623 


From:  Grundler,  Christopher 

Sent:  Tuesday,  January  09,  2018  1 1:20  AM 

To:  Bunker,  Byron  <bunker.bvron@.epa. gov>;  Haugen,  David  <haugen, david@epa. gov>: 
Charmley,  William  <cfaarmley.william@epa.gov> 

Cc:  Cook,  Leila  <cookieila@,epa.gov> 

Subject:  Current  Gliders'  Compliance  with  CAA  Rebuild  Requirements 


Colleagues: 
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Ex.  5  -  Deliberative  Process 


Pis  decide  who  among  you  has  the  lead  on  this  question  and  convene  the  four  of  us  to  discuss 
once  you  feel  you  have  solid  information. 


Thanks, 


Chris 


Christopher  Grundler,  Director 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
202.564.1682  (Washington,  DC) 
734.214.4207  (Ann  Arbor,  MI) 


EPA-1 9-01 26-A-002935 


ED  001620  00003384-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  Angela  Cullen[Cullen.Angela@epa.gov];  Mitchell,  George[Mitchell. George@epa.gov] 

Cc:  Moulis,  Charles[moulis.charles@epa.gov];  Yanca,  Catherine[yanca.catherine@epa.gov]; 

Parsons,  Christy[Parsons. Christy@epa.gov];  Kathryn  Sargeant 
(sargeant.kathryn@epa.gov)[sargeant.kathryn@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  10/23/2017  11:38:19  AM 

Subject:  Questions  we  would  like  to  ask  Tennesse  Tech  regarding  their  emissions  testing  report 


Dear  Angela  and  George  - 


I  would  like  to  reach  out  to  Tennessee  Tech  in  the  next  week  or  so  to  find  out  more  about  their 
glider  emissions  testing  program. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Sutton,  Tia[sutton.tia@epa.gov];  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/30/2017  9:18:30  PM 

Subject:  Heads  up  for  AA  Wehrum,  Mandy,  David  H.  on  the  glider  hearing 


Chris, 


Reflecting  on  the  comment  you  shared  regarding  seamless  execution  from  this  morning  -  if  you 
have  not  already  done  so,  I  think  you  should  send  A  A  Wehrum  a  short  heads  up  on  Monday’s 
glider  hearing. 


Here  is  a  draft. 


DRAFT 


To:  Bill  Wehrum 
Cc:  Mandy  G.,  David  H. 
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Dear  Bill, 


As  an  fyi,  this  upcoming  Monday,  December  4  we  are  holding  the  public  hearing  for  EPA’s 
recent  proposal  to  rescind  the  heavy-duty  glider  provisions. 


The  hearing  will  be  held  at  the  EPA  headquarters  in  D.C.  Several  of  the  OTAQ  staff  from  D.C. 
and  Ann  Arbor  will  run  the  hearing.  Kathryn  Sargeant  and  Bill  Charmley  will  be  the  presiding 
officers,  and  we  will  also  have  David  Orlin  and/or  Mark  Kataoka  from  OGC  attending. 


As  of  today  there  are  60  testifiers  signed  up,  from  a  wide  range  of  stakeholders:  truck 
dealerships,  rebuilders,  truck  OEMs,  industry  trade  groups,  state/local  government  agencies, 
public  health  NGOs,  environmental  NGOs,  and  a  number  of  private  citizens. 


Later  in  December,  or  after  the  close  of  the  public  comment  period  (January  5),  we  can  give  you 
a  briefing  on  the  rulemaking  and  the  public  comments. 


Chris 
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To:  Scott  Grenerth[Scott_Grenerth@ooida.com] 

From:  Charmley,  William 

Sent:  Tue  1 0/24/201 7  2:57:44  PM 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Great,  thanks  for  being  able  to  accommodate  this  change. 


From:  Scott  Grenerth  [mailto:Scott_Grenerth@ooida.com] 
Sent:  Tuesday,  October  24,  2017  10:17  AM 
To:  Charmley,  William  <charml ey.william@epa.gov> 
Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  are  good  to  go  for  noon  Eastern  time. 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov] 

Sent:  Tuesday,  October  24,  2017  8:15  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott  - 


I  apologize,  but  I  now  have  a  conflict  from  3-4pm  today. 


Are  you  available  between  12  and  1pm  today,  or  from  4-5pm  or  5-6pm? 


Thanks 
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Bill 


From:  Scott  Grenerth  [mailto:Scott . Greneith@-Ooida.com] 

Sent:  Monday,  October  23,  2017  12:51  PM 

To:  Charmley,  William  <charmlev.william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


We  can  use  our  conference  call  line  if  you’d  like. 


Ex.  6  -  Personal  Privacy 


From:  Charmley,  William  [mailto:ch3rmley.william@epa.gQvl 

Sent:  Monday,  October  23,  2017  1 1:43  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Thank  you  for  getting  back  with  me. 


Do  you  have  any  availability  tomorrow,  Tuesday,  October  24  between  3  and  5pm? 


If  not  I  can  make  1pm  tomorrow  work  by  moving  something. 
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Thanks 

Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 

From:  Scott  Grenerth  [mailto:Scott_Grenerth@ooida.com] 
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Sent:  Monday,  October  23,  2017  12:08  PM 

To:  Charmley,  William  <charmlev .william@epa.gov> 

Subject:  RE:  Time  for  a  call  this  week  on  Glider  Vehicles 


Hello  Bill, 


I’m  sorry  for  the  delayed  response  this  morning.  It’s  been  a  busy  one.  Could  we  chat  tomorrow, 
perhaps  around  1  lam  or  1pm  Eastern  time?  We  are  flexible  for  other  times  as  well.  We  are 
looking  forward  to  providing  any  feedback  we  can. 


Scott 


From:  Charmley,  William  [mailto:charmley.william@epa.gov] 

Sent:  Monday,  October  23,  2017  6:45  AM 
To:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  Time  for  a  call  this  week  on  Glider  Vehicles 


Dear  Scott, 


Hope  you  are  doing  well.  You  may  have  seen  that  this  past  August,  EPA  announced  that  we  are 
going  to  reconsider  the  heavy-duty  Phase  2  rulemaking  provisions  for  trailers,  and  also  for  glider 
kits,  glider  engines,  and  glider  vehicles.  You  can  find  information  on  the  EPA  action  at  this  web 
site; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/petitions-reconsideration-phase- 

2-ghg-emissions-and-fuel 
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EPA  is  now  actively  working  on  developing  the  actions  that  would  follow-up  on  the  August 
2017  commitment. 


One  topic  that  we  are  gathering  new  information  on  is  the  market  place  for  gliders.  You  may 
recall  that  during  the  development  of  the  heavy-duty  Phase  2  rule,  OOIDA  was  very  helpful  in 
providing  EPA  with  information  regarding  a  range  of  statistics  that  help  characterize  the  owner- 
operator  -  information  on  the  average  age  of  an  owners  tractor  and  trailer,  if  they  were 
purchased  new  or  used,  average  purchase  price,  etc. 


Would  you  have  time  for  a  short  call  today  for  you  and  I  to  catch  up  on  this  topic,  and  explore  if 
a  more  formal  conference  call  between  my  staff  and  I  and  OOIDA  on  this  topic  would  be  useful? 


Thanks  for  considering  this  request. 


Best  regards, 


Bill  Charmley 
EPA 
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To:  Sutton,  Tia[sutton.tia@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Sargeant, 
Kathryn[sargeant.kathryn@epa.gov];  Parsons,  Christy[Parsons. Christy@epa.gov];  Yanca, 
Catherine[yanca.ca  therine@epa.gov] 

Cc:  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

From:  Charmley,  William 

Sent:  Tue  11/7/2017  5:51:57  PM 

Subject:  RE:  Current  version  of  Glider  NPRM 


Tia- 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 
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From:  Sutton,  Tia 

Sent:  Tuesday,  November  07,  2017  11:21  AM 

To:  Orlin,  David  <Orlin.David@epa.gov>;  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>; 
Charmley,  William  <charmley.william@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Parsons,  Christy  <Parsons. Christy @epa.gov>; 
Yanca,  Catherine  <yanca.catherine@epa.gov> 

Cc:  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  Current  version  of  Glider  NPRM 


Hi  all, 

Here’s  the  working  version  of  the  Glider  NPRM  that  we  should  use  for  any  additional  edits  from 
here  on  out. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Ben  or  Dave  -  please  jump  in  if  there’s  anything  I  missed! 
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-Tia 
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To:  Flint,  Steven  (DEC)[steven. flint@dec.ny.gov] 

From:  Charmley,  William 

Sent:  Thur  1 1  /9/201 7  7:51 :46  PM 

Subject:  RE:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Dear  Steve, 


2  things  on  this  topic. 


First,  in  the  past  two  months  we  have  been  able  to  perform  detailed  emissions  testing  of  glider 
vehicles  at  the  Ann  Arbor  laboratory.  I  am  hopeful  we  will  be  able  to  put  a  technical  memo 
documenting  those  results  into  the  docket  for  the  Phase  2  rule  within  the  next  1-2  weeks.  That 
will  help  shed  some  light  on  the  subject  of  the  emissions  from  gliders. 


Second  -  we  recently  had  a  call  with  Tennessee  Tech  to  discuss  their  test  program  that  as  very 
helpful.  I  think  we  will  be  able  to  shed  more  light  on  that  test  program  in  the  next  few  weeks 
and  also  docket  that  information  for  the  public. 


Thanks 

Bill 


From:  Flint,  Steven  (DEC)  [mailto:steven.flint@dec.ny.gov] 

Sent:  Thursday,  November  09,  2017  2:00  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for 
Glider  Vehicles,  Glider  Engines,  and  Glider  Kits” 


Bill-  I’m  missing  something. 


EPA-1 9-01 26-A-002947 


ED  001620  00003393-00001 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


In  the  petition  from  Fitzgerald  et  al  there  is  an  appendix  from  Tennessee  Tech  about  emissions 
testing.  While  there  are  statements  about  NOx,  NOx  does  not  appear  in  the  Table.  Is  there  a 
more  complete  document  somewhere,  because  I  would  like  to  see  actual  NOx  numbers,  as  well 
as  test  procedures  and  methodology  (eg,  a  statement  that  PM  is  below  detection  limits  is 
worthless  unless  the  detection  limit  is  identified) 


thanks 

Steven  E.  Flint,  PE 

Director,  Division  of  Air  Resources 

New  York  State  Department  of  Environmental  Conservation 

625  Broadway,  Albany,  NY  12233-3250 

P:  (518)  402-8452  |  F:  (518)  402-9035  |  steven.flint@dec.nv.qov 

www.dec.nv.aov  |  U  |  Iwl 


From:  Charmley,  William  [mailto:charmlev.william@epa.gov1 

Sent:  Thursday,  November  09,  2017  12:57  PM 

Subject:  EPA  Notice  of  Proposed  Rulemaking  “Repeal  of  Emission  Requirements  for  Glider 
Vehicles,  Glider  Engines,  and  Glider  Kits” 


Dear  Highway  Heavy-duty  Stakeholder; 


Today  EPA  Administrator  Pruitt  signed  the  Notice  of  Proposed  Rulemaking  titled 
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“ Repeal  of  Emission  Requirements  for  Glider  Vehicles,  Glider  Engines,  and  Glider 
Kits You  can  find  information  regarding  this  proposed  rule  at  the  following 
website; 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations- 

greenhouse-gas-emissions-commercial-trucks 


EPA  is  opening  a  public  comment  period  on  the  proposed  rule  which  extends  until 
January  5,  2018.  EPA  will  also  hold  a  public  hearing  on  the  proposal  on  Monday, 
December  4,  2017. 


Information  on  how  to  submit  public  comments,  as  well  as  information  on  the 
public  hearing,  are  detailed  in  the  proposed  rule.  A  pre-Federal  Register 
publication  version  of  the  proposed  rule  is  available  at  the  website  listed  above. 


Sincerely, 


Bill  Charmley 
US  EPA 
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To:  Hebert,  Annette@ARB[annette. hebert@arb.ca.gov] 

From:  Charmley,  William 

Sent:  Fri  8/18/2017  11:08:46  PM 

Subject:  Re:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 
Awesome.  I  hope  you  have  a  great  experience  on  Monday. 

Bill 


Sent  from  my  iPhone 

On  Aug  18,  2017,  at  6:24  PM,  Hebert,  Annette@ARB  <a.nnette.hebert@arb.ca.gov>  wrote: 


I  am  actually  on  vacation  up  in  Oregon  for  the  Solar  Eclipse  and  may  be  on  the  road  to 
Asilomar  myself,  so  not  likely  to  tie  into  a  meeting  that  day. 


Annette  Hebert,  chief 

Emissions  Compliance,  Automotive  Regulations  and  Science 
(ECARS)  Division 

California  Air  Resources  Board 

(626)450-6150 

ahebert@arb.ca.qov 


From:  Charmley,  William  [mailto:charmlev.william@epa.qovl 

Sent:  Friday,  August  18,  2017  2:01  PM 

To:  Grundler,  Christopher  <qrundler.christopher@epa.qov>:  Cook,  Leila 

<cook.leila@epa.gov>:  Hengst,  Benjamin  <Hengst.Beniamin@epa.gov>;  Haugen,  David 
<hauqen.david@epa.qov>:  Simon,  Karl  <Simon.Karl@epa.qov>:  Hebert,  Annette@ARB 
<annette.hebert@arb.ca.qov>:  Kitowski,  Jack@ARB  <iack.kitowski@arb.ca.qov>;  Carter, 
Michael@ARB  <michael.carter@arb.ca.gov>:  Corey,  Richard@ARB 
<richard.corev@arb.ca.qov>:  Bevan,  Analisa@ARB  <analisa.bevan@arb.ca.gov>: 
Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>:  Bunker,  Byron  <bunker.bvron@epa.qov>: 
Fuentes,  Mark@ARB  <mfuentes@arb.ca.gov>:  McCarthy,  Mike@ARB 
<michael.mccarthv@arb.ca.qov> 
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Subject:  August  21  (Monday)  -  Monthly  OTAQ/ARB  Senior  Leadership  Coordination 


Dear  all  - 


Our  next  monthly  call  if  for  this  upcoming  Monday  from  12-1  pm  pacific,  and  3-4pm  eastern 
time. 


I  am  available,  and  perhaps  others  from  OTAQ,  but  I  know  that  both  Karl  and  Chris  will 
either  be  on  their  way  to  California  or  in  California  for  the  Asilomar  conference,  so  I  don’t 
think  they  can  participate. 


If  we  want  to  have  the  call  that  would  be  okay  from  my  perspective,  I  can  provide  an  update 
regarding  the  actions  EPA  has  taken  recently  regarding  the  light-duty  MTE,  and  then 
yesterday’s  actions  regarding  trailers  and  gliders. 


I  would  appreciate  hearing  from  others  regarding  the  level  of  interest  and  availability  for  a 
call  on  Monday  afternoon. 


Thanks 

Bill 
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— Original  Appointment — 

From:  Grundler,  Christopher 

Sent:  Friday,  September  09,  2016  2:50  PM 

To:  Grundler,  Christopher;  Cook,  Leila;  Hengst,  Benjamin;  Charmley,  William;  Haugen, 
David;  Simon,  Karl;  Ayala,  Alberto@ARB;  Hebert,  Annette@ARB; 

iack.kitowski@arb.ca.qov;  Carter,  Michael@ARB;  richard.corev@arb.ca.qov; 
analisa.bevan@arb. ca.gov:  mark.fuentes@arb.ca.qov:  Bunker,  Byron 
Cc:  Fuentes,  Mark@ARB;  McCarthy,  Mike@ARB 

Subject:  Monthly  OTAQ/ARB  Senior  Leadership  Coordination [ Ex.  6  -  Personal  Privacy 

j  Ex.  6  -  Personal  Privacy  j 

When:  Monday,  August  21, 2017  3:00  PM-4:00  PM  (UTC-05:00)  Eastern  Time  (US  & 
Canada). 

Where:  C174/Rm  6520 


EPA-1 9-01 26-A-002952 


ED  001620  00003395-00003 


EPA-HQ-20 1 8-002 121  Production  Set  #3 


To:  awilson@mema.org[awilson@mema.org];  lmerino@mema.org[lmerino@mema.org]; 

lholmes@mema.org[lholmes@mema.org] 

Cc:  Nelson,  Brian[neison. brian@epa.gov];  Moulis,  Charles[moulis. charies@epa.gov];  Mitchell, 

George[Mitchell.George@epa.gov];  Parsons,  ChristyfParsons. Christy@epa.gov] 

From:  Charmley,  William 

Sent:  Mon  11/27/2017  10:09:24  PM 

Subject:  Request  for  a  discussion  with  EPA  on  heavy-duty  remanufacturing  and  heavy-duty  gliders 


Dear  Ann  ,  Lee,  and  Laurie 


I  hope  all  is  well  with  all  of  you. 


I  spoke  with  Ann  a  few  weeks  ago  regarding  EPA’s  recent  proposal  related  to  heavy-duty  glider 
vehicles,  glider  kits,  and  glider  engines.  You  can  find  more  information  on  EPA’s  recent 
proposal  to  repeal  the  heavy-duty  glider  provisions  established  in  last  year’s  heavy-duty  Phase  2 
final  rule  at  this  location: 


https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-nile-repeal-emission- 

requirements-glider 


I  wanted  to  know  if  MEMA  may  have  time  for  a  conference  call  later  this  week  or  next  week  to 
discuss  EPA’s  recent  proposal,  and  MEMA’s  views  on  the  proposal. 


It  would  be  helpful  for  my  staff  and  I  to  have  a  better  understanding  of  MEMA’s  Division,  the 
Motor  &  Equipment  Remanufacturers  Association  (MERA).  We  would  like  to  both  learn  about 
MEMA’s  views  on  EPA’s  recent  proposal,  and  also  learn  more  about  who  are  the  members 
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MERA  and  what  types  of  remanufacturing  processes  they  engage  in  and  what  types  of  products 
they  remanufacture. 


Here  are  some  potential  dates  and  times  that  work  for  us: 
•□□□□□□□□  Thursday,  November  30  from  3-4  or  4-5pm 
Tuesday,  December  5  from  3-4pm 
•□□□□□□□□  Thursday,  December  7  from  4-5pm 


I  look  forward  to  hearing  from  you. 


Best  regards, 


Bill 
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Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmley.william@epa.gov 
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To:  Mitchell,  George[Mitchell. George@epa.gov];  Sanchez,  James[sanchez.james@epa.gov]; 

Cullen,  Angela[cullen.angela@epa.gov];  Moulis,  Charles[moulis.charles@epa.gov];  Laroo, 
Chris[laroo.chris@epa.gov] 

Cc:  Parsons,  Christy[Parsons. Christy@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  11/17/2017  7:18:49  PM 

Subject:  RE:  Mitchell,  George  shared  "EPA_TTU_Memo_1 107201 7"  with  you. 


Dear  George, 


I  did  not  hear  anything  back  today  from  TTU  regarding  the  draft  of  the  memo  that  I  sent  to  them. 


Ex.  5  -  Deliberative  Process 


Thanks 

Bill 


From:  Charmley,  William 

Sent:  Tuesday,  November  14,  2017  9:00  AM 

To:  Mitchell,  George  <Mitchell.George@epa.gov>;  Sanchez,  James 

<sanchez.james@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>;  Laroo,  Chris  <laroo.chris@epa.gov> 

Subject:  RE:  Mitchell,  George  shared  "EPA_TTU_Memo_1 1072017"  with  you. 


George, 
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Thanks  for  sending  this  update.  I  have  sent  a  draft  of  the  memo  to  Tom  Brewer  at  TTU  and 
asked  for  comments  by  noon  on  Friday.  I  will  send  around  any  comments  I  receive,  and  then 
you  can  finalize  this  memo,  bundle  the  memo  and  the  attachments  as  a  single  document,  and 
submit  this  to  the  Phase  2  docket. 


Bill 


From:  Mitchell,  George 

Sent:  Monday,  November  13,  2017  11:09  AM 

To:  Charmley,  William  <charmlev.william@epa.gov>:  Sanchez,  James 

<sanchez.iames@epa.qov>;  Cullen,  Angela  <cullen.anqela@epa.qov>:  Moulis,  Charles 
<moulis.charles@epa.gov>:  Laroo,  Chris  <laroo.chris@epa.qov> 

Subject:  RE:  Mitchell,  George  shared  "EPA_TTU_Memo_1 1072017"  with  you. 


Bill, 


Attached  is  a  clean  draft  copy  of  the  memo  for  TTU  comments.  I  have  also  included  the  4 
proposed  attachments. 


Regards, 


George  Mitchell 


US  Environmental  Protection  Agency 
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Office  of  Transportation  and  Air  Quality 

Heavy-Duty  Onroad  and  Nonroad  Center 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 
Phone:  734.214.4491 


From:  Charmley,  William 

Sent:  Monday,  November  13,  2017  6:07  AM 

To:  Mitchell,  George  <Mitchell.Georqe@epa.qov>:  Sanchez,  James 

<sanchez.iames@epa.qov>:  Cullen,  Angela  <cullen.anaela@epa.qov>:  Moulis,  Charles 

<^'-oL:iis.charies;a)epax[Gv>:  Laroo,  Chris  <iaroo  d v  a»@epa  gov> 

Subject:  RE:  Mitchell,  George  shared  "EPA_TTU_Memo_1 1072017"  with  you. 


Dear  George  and  everyone; 


I  have  added  my  suggested  edits,  and  comments,  to  the  draft  Memo  on  one  drive. 


Note  that  I  am  suggesting  that  when  this  memo  is  finalized,  we  include  several  attachments,  and 
bundle  this  Memo  as  a  single  PDF. 


My  4  suggested  attachments  are  included  with  this  email. 


Once  everyone  has  commented,  if  George  can  send  me  a  clean  copy  as  a  draft  I  will  email  it  to 
the  folks  at  Tennessee  Tech  and  ask  for  their  comments,  and  then  we  can  place  this  in  the 
Phase  2  docket. 


Thanks 

Bill 
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From:  Mitchell,  George 

Sent:  Thursday,  November  09,  2017  12:30  PM 

To:  Sanchez,  James  <sanchez.iames@epa.qov>;  Cullen,  Angela  <cullen.anqela@epa.qov>; 
Moulis,  Charles  <moulis.charles@epa.qov>;  Charmley,  William  <charmlev.william@epa.gov>; 
Mitchell,  George  <MitcheH.Georqe@epa.qov> 

Subject:  Mitchell,  George  shared  "EPA_TTU_Memo_1 107201 7"  with  you. 


Tennessee  Tech  phone  call.  My  notes  summarized  in  a  memo.  Please  edit. 


This  link  only  works  for  the  direct  recipients  of  this  message. 


EPA  TTU  Memo  1107201 7 


w 


Last  modified  1 1/9/2017  12:25:48  PM 


Microsoft  respects  your  privacy.  To  learn  more,  please  read  our  Privacy  Statement. 
Microsoft  Corporation,  One  Microsoft  Way,  Redmond,  WA  98052 
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To:  Scott  Grenerth[Scott_Grenerth@ooida.com] 

From:  Charmley,  William 

Sent:  Thur  12/28/201 7  3:24:58  PM 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on  November 

14, 2017 


Scott - 


I  just  tried  again.  All  of  EPA  is  moving  to  Microsoft  one-drive  over  the  coming  year  to  help 
reduce  costs,  and  I  started  the  process  yesterday.  I  think  I  sent  you  a  link  to  a  file,  rather  than  the 
actual  file. 


I  hope  you  are  having  a  good  break. 


Bill 


From:  Scott  Grenerth  [mailto:Scott_Grenerth@ooida.com] 

Sent:  Thursday,  December  28,  2017  9:55  AM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  RE:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Bill, 


Thank  you  for  sharing  the  document,  but  unfortunately  we  cannot  view  it.  Can  you  send  it  as  an 
attachement?  Currently  it’s  asking  for  a  log  in  using  an  account,  which  we  don’t  have. 
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Scott 


From:  Charmley,  William  [mailtoicharmlev.william@-epa.gov] 

Sent:  Thursday,  December  28,  2017  5:55  AM 

To:  Thomas  Weakley  <Torn  W eakley @ooida .com>;  Scott  Grenerth 

<Scott . Gren.ertfa@ooi.d3.com>:  Nile  Elam  <Nile . Elam@ooida.com> 

Cc:  Parsons,  Christy  <Parsons.Christv@epa.gov>:  Nelson,  Brian  <nelson.brian@epa.gov>: 
Moulis,  Charles  <moulis.charles@epa.gov> 

Subject:  Draft  EPA  memo  summarizing  the  EPA  conference  call  with  OOIDA  held  on 
November  14,  2017 


Charmley,  William  has  shared  a  OneDrive  for  Business  file  with  you.  To  view  it,  click  the  link  below. 
WriDraftEPA  OOIDA  Memo  1 1 142017.  Dec  28  draltdoc 


Dear  Scott,  Tom  and  Nile, 


Thank  you  again  to  each  of  you  for  the  time  you  spent  on  the  phone  with  EPA  on  November  14, 
and  for  the  follow-up  information  which  Tom  sent  below. 


We  have  drafted  a  memo  to  summarize  the  conference  call  which  is  attached.  We  will  be  putting 
the  final  version  of  this  memo  into  the  EPA  public  docket  for  the  EPA  glider  reconsideration 
rulemaking. 


Can  you  please  review  this  draft  and  let  us  know  if  there  is  anything  we  missed  from  the 
November  14  call? 


In  addition,  we  would  like  to  make  the  information  that  Tom  provided  from  both  the  OOIDA 
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members  survey,  and  the  2017  Land  Line  survey,  available  by  placing  those  in  the  EPA  public 
docket  as  well.  Please  let  us  know  if  you  have  any  concerns  with  that. 


If  you  could  provide  us  with  any  comments  on  this  by  the  end  of  next  week  that  would  be  great. 


I  hope  you  all  have  a  good  New  Year. 


Best  regards, 
Bill  Charmley 


From:  Thomas  Weakley  [mailtoiTom . Weaklev@ooida.com] 

Sent:  Tuesday,  November  14,  2017  3:29  PM 

To:  Charmley,  William  <charmlev .william@epa. gov> 

Cc:  Scott  Grenerth  <Scott_Grenerth@ooida.com> 

Subject:  OOIDA  Surveys 


A  whole  lot  more  information  than  you  need  but  a  good  profile  of  who  the  owner-operator  is.  I 
am  also  attaching  the  survey  done  for  our  marketing  department  for  the  magazine  LandLine  (Our 
magazine)  with  an  articulated  circulation  of  over  220,000.  Not  all  of  these  respondents  are 
members  of  OOIDA  but  they  are  the  ones  that  ask  about  glider  preference.  Unfortunately  they 
do  not  ask  what  regions  of  the  country  the  respondents  are  from  like  we  do  so  we  are  unable  to 
drill  down  and  give  you  the  answer  as  to  which  regions  are  more  likely  to  look  at  glider  kits.  I 
highlighted  the  landline  Survey  questions  and  answers  that  are  pertinent. 
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Thomas  Weakley 

Director  of  Operations,  Foundation 

OOIDA  Foundation 

OOIDA  Foundation,  Inc. 

Toll  Free  800-444-5791 
Local  816-229-5791 
Fax 

Ext.  1123 

tom  weaklev@ooida.com 

-jit 

k 

v1:.' 


TiUJCKliHS 


Please  consider  the  environment  before  printing  this  e-mail. 


This  message  contains  confidential  information.  Unless  you  are  the  addressee  or  authorized  to  receive 
confidential  information  for  the  addressee,  you  may  not  retain,  copy,  use,  or  distribute  this  information.  If 
you  have  received  this  message  in  error,  please  delete  it  and  advise  the  sender  immediately. 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Hold  -  Glider  Test  Program  Call  with  Tennesee  Tech 


Start  Date/Time: 
End  Date/Time: 


Tue  11/7/2017  9:00:00  PM 
Tue  11/7/2017  10:00:00  PM 
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To:  Grundler,  Christopher[grundler.christopher@epa.gov] 

Cc:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov];  Sutton,  Tia[sutton. tia@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  11/30/201 7  9:08:27  PM 

Subject:  Monday's  Glider  hearing 

Hearing  Panels  v3.xlsx 


Chris  - 


This  is  an  update  from  my  note  yesterday  regarding  testifiers  for  the  glider  hearing. 


As  of  now,  we  have  exactly  60  people  signed  up. 


The  main  changes  I  see  from  what  I  sent  you  yesterday  are  two  additions; 


•UUUUUUULi  Congressman  Jamie  Raskin,  Representing  Maryland’s  8th  District 
•□□□□□□□□  Wayne  Nastri,  SCAQMD 


Congressman  Raskin  also  came  to  the  September  MTE  public  hearing. 
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Thanks 

Bill 
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To:  Parsons,  Christy[Parsons. Christy@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov]; 

Nelson,  Brian[nelson. brian@epa.gov];  Moulis,  Charlesfmoulis. charles@epa.gov] 

From:  Charmley,  William 

Sent:  Thur  12/28/201 7  3:22:33  PM 

Subject:  RE:  For  Review:  Draft  Briefing  Materials  on  Gliders  for  Bill  W.  (no  briefing  date  yet) 


Dear  all  - 


I  started  reviewing/editing  and  commenting  on  the  draft  this  morning.  I  won’t  get  back  to  this 
until  Friday  morning. 


Ex.  5  -  Deliberative  Process 


I  don’t  know  how  to  do  review  very  well  in  power  point,  but  I  did  add  a  few  comments  using  the 
comment  field,  or  by  inserting  text  and  highlighting  it  in  color  in  the  draft. 


Thanks 

Bill 


From:  Parsons,  Christy 

Sent:  Monday,  December  11,  2017  2:24  PM 

To:  Charmley,  William  <charmley.william@epa.gov>;  Sargeant,  Kathryn 
<sargeant.kathryn@epa.gov> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Moulis,  Charles  <moulis.charles@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov> 

Subject:  For  Review:  Draft  Briefing  Materials  on  Gliders  for  Bill  W.  (no  briefing  date  yet) 
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Hi  Bill  and  Kathryn, 


Ex.  5  -  Deliberative  Process 


My  understanding  is  that  we  don’t  yet  have  a  date  for  this  briefing,  but  likely  want  to  have  the 
materials  ready  for  a  discussion  later  this  month  or  next. 

If  any  additional  information  would  be  useful,  then  please  don’t  hesitate  to  ask. 

Best, 

Christy 


Christy  Parsons 
Physical  Scientist 

Assessment  and  Standards  Division 
Office  of  Transportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
Ann  Arbor,  MI 

Tel:  734.214.4243 

E-mail:  parsons.christv@epa.gov 
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Notice  (If  This  Communication  Regards  a  Contract):  Nothing  in  this  message  shall  be  construed 
as  a  change  to  the  price,  schedule,  or  terms  and  conditions  of  the  contract.  If  the  receiver  does 
construe  it  otherwise,  please  notify  me  immediately  so  that  proper  contract  action  can  be 
initiated. 
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To:  Moulis,  Charles[moulis.charles@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Parsons, 

Christy[Parsons. Christy@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov] 

Cc:  Nelson,  Brian[neison. brian@epa.gov];  Cullen,  Angelafcullen. angela@epa.gov];  Sutton, 

Tiafsutton.  tia@epa.gov] 

From:  Charmiey,  William 

Sent:  Thur  1/4/2018  8:58:39  PM 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Ok,  I’ll  still  send  them  an  email  to  let  them  know. 


Thanks 

Bill 


From:  Moulis,  Charles 

Sent:  Thursday,  January  04,  2018  3:56  PM 

To:  Orlin,  David  <Orlin.David@epa.gov>;  Charmiey,  William  <charmley.william@epa.gov>; 
Parsons,  Christy  <Parsons.Christy@epa.gov>;  Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton, 
Tia  <sutton.tia@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Orlin,  David 

Sent:  Thursday,  January  04,  2018  3:55  PM 

To:  Charmiey,  William  <charmlev.william@epa.gov>;  Moulis,  Charles 

<moulis.charles@epa.gov>;  Parsons,  Christy  <Parsons. Christv@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@epa.  gov> 

Cc:  Nelson,  Brian  <nelson.brian@epa.gov>;  Cullen,  Angela  <cullen. angela@epa.gov>;  Sutton, 
Tia  <sutton.tia@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 
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|  Ex.  5  -  Deliberative  Process;  Attorney  Client  j 

L _ j 


thanks 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Charmley,  William 

Sent:  Thursday,  January  04,  2018  3:53  PM 

To:  Orlin,  David  <Orlin.David@epa.gov>;  Moulis,  Charles  <moulis. charles@epa.gov>: 
Parsons,  Christy  <Parsons.Christy@epa.gov>:  Kataoka,  Mark  <Kataoka.M ark@,epa. gov> 

Cc:  Nelson,  Brian  <nel son.brian@epa.gov>:  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton, 
Tia  <sutton  .ti  a@,epa.  gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  all  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Is  this  acceptable  to  everyone? 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Thursday,  January  04,  2018  2:41  PM 

To:  Charmley,  William  <charmlev. william@epa.gov>;  Moulis,  Charles 

<i:noulis.charles@,epa.gov>;  Parsons,  Christy  <P3rsons.Christy@epa.gov>:  Kataoka,  Mark 
<Kataoka.Mark@epa.gov> 

Cc:  Nelson,  Brian  <nel son.brian@epa.gov> ;  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton, 
Tia  <sutton.tia@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 
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U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Charmley,  William 

Sent:  Thursday,  January  04,  2018  2:32  PM 

To:  Moulis,  Charles  <moulis.charles@epa.gov>;  Orlin,  David  <0:rlin. Davi d@;epa. gov>; 
Parsons,  Christy  <Parsons.C-hristy@epa.gov>;  Kataoka,  Mark  <Kataoka.M ark@epa. gov> 

Cc:  Nelson,  Brian  <nelson.briaD@epa.gov>;  Cullen,  Angela  <cullen.angela@epa.gov>;  Sutton, 
Tia  <sutton.ti  a@epa.  gov> 

Subject:  FW;  Tennessee  Tech  University  -  Follow  Up 


Dear  all  - 


I  apologize  for  not  having  sent  this  email  exchange  below  around  before  the  holiday  break,  it 
was  on  my  to  do  list. 


Ex.  5  -  Deliberative  Process;  Attorney  Client 
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Ex.  5  -  Deliberative  Process;  Attorney  Client 


Thanks 

Bill 


From:  Charmley,  William 

Sent:  Thursday,  December  21,  2017  4:49  PM 

To:  'Brewer,  Tom'  <TBrewer@tti.tech . edu> 

Cc:  Cullen,  Angela  <culleti.angela@epa.gov>;  Nelson,  Brian  <nelson .bri an@,epa. gov>: 

Carpenter,  Kae  <kcarpenter@tntech.edu>:  Soni,  Bharat  <bsoni@tntech.edu>:  Wray,  Lee 

<lwray@tntech.edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 


Thank  you  for  this  response  below  regarding  the  additional  test  data.  I  was  out  of  the  office  last 
week  and  I’m  still  catching  up. 


Is  it  possible  I  could  ask  the  sponsor  of  the  research  program  if  the  test  data  can  be  made 
available  to  the  public? 
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Please  let  me  know  your  thoughts  on  this. 


Have  a  peaceful  holiday. 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 
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From:  Brewer,  Tom  [mailto:TBrewer@tntech.edu] 

Sent:  Tuesday,  December  12,  2017  1 1:25  AM 
To:  Charmley,  William  <charm1eY.william@epa.eov> 

Cc:  Cullen,  Angela  <cullen.aogela@epa.gov>;  Nelson,  Brian  <nelson .brlart@,epa. gov>: 
Carpenter,  Kae  <kcarpenter@, tntecfa.edu>:  Soni,  Bharat  <bsoni@tntech.edu>:  Wray,  Lee 
<lwray@tntecfa.edu> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Bill  ....  Thank  you  for  your  email. 


The  document  you  reference  is  part  of  a  Sponsored  Research  project. 


Consequently,  Tennessee  Tech  University  does  not  have  the  authority  to  grant  permission  to 
publish  it. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


Tennessee 

tech 


From:  Charmley,  William  rmailtoxharmlev .william@epa.gov] 

Sent:  Friday,  December  08,  2017  3:22  PM 
To:  Brewer,  Tom  <T6rewer@tntech.edu> 
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Cc:  Cullen,  Angela  <cullen.angela@epa.gov>;  Nelson,  Brian  <nelson.brian@epa.gov> 

Subject:  RE:  Tennessee  Tech  University  -  Follow  Up 


Dear  Tom, 


I  have  attached  to  this  email  the  spreadsheet  that  you  provided  at  my  request  in  mid-November 
which  includes  the  additional  NOx  and  CO  data  the  TTU  team  collected  during  your  testing  of 
several  reman  and  OEM  tractors. 


My  staff  and  I  would  like  to  place  this  data  into  the  public  docket  for  our  current  rulemaking, 
that  is,  the  proposal  EPA  issues  last  month  to  repeal  the  current  EPA  standards  that  apply  to 
glider  tractors.  This  would  make  the  TTU  test  data  for  the  additional  test  modes  available  for 
stakeholders  to  review. 


Can  you  please  let  us  know  if  that  is  acceptable  to  TTU? 


Please  not  that  next  week,  December  1 1-15, 1  will  not  be  in  the  office.  If  you  have  any  questions 
you  can  respond  to  this  mail,  and  Angela  or  Brian  can  follow  up  with  you. 


Best  regards, 
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Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 

National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 

From:  Brewer,  Tom  [mailto:TBrewer@tn tech.edu] 

Sent:  Friday,  November  17,  2017  3:43  PM 

To:  Charmley,  William  <charmley.william@epa.gov> 

Subject:  Tennessee  Tech  University  -  Follow  Up 
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Bill  ....  Per  your  request  for  the  TTU  Heavy  Duty  Truck  Emissions  Field  Testing  results 
please  see  the  attached  details  of  the  data  for  the  (  15  )  vehicles. 


And  to  follow  up  from  our  Conference  Call,  the  minutes  you  sent  for  us  to  review  are  accurate  ! 


Lastly,  TTU  is  requesting  two  pieces  of  information  from  the  EPA  : 

>■  Specifications  (  Cetane  Rating  etc  )  for  the  Fuel  used  in  Emissions  Testing  at  the  EPA  Ann 
Abor  Lab 

>  ■  How  many  /  What  Make  and  Model  of  Glider  Kits  are  you  currently  testing  ? 


Thank  you  so  much  and  don’t  hesitate  contacting  me  for  further  information. 


Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  —  Tennessee  Center  for  Intelligent  Mobility 


T8  Tennessee 

TECH 
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To:  Hengst,  Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Birgfeld,  ErinfBirgfeld. Erin@epa.gov];  Orlin,  David[Orlin. David@epa.gov];  Mylan, 

Christopher[Myian. Christopher@epa.gov];  Sutton,  Tia[sutton.tia@epa.gov];  Kataoka, 
Mark[Kataoka.  Mark@epa.gov] 

From:  Charmiey,  William 

Sent:  Thur  8/24/2017  6:31 :12  PM 

Subject:  Re:  Transport  Topics  (ddl  Wed  COB):  HD2 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Sent  from  my  iPhone 

>  On  Aug  24,  2017,  at  11:25  AM,  Hengst,  Benjamin  <Hengst.Benjamin@epa.gov>  wrote: 
r>_ _ 

|  Ex.  5  -  Deliberative  Process;  Attorney  Client 
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To:  Brewer,  Tom[TBrewer@tntech.edu] 

From:  Charmley,  William 

Sent:  Tue  11/14/2017  1:57:20  PM 

Subject:  RE:  Tennessee  Tech  Univ  -  Follow  Up 


Dear  Tom  - 


Below  is  a  draft  summary  of  the  conference  call  from  last  week.  We  will  be  placing  a  summary 
of  what  we  learned  regarding  the  TTU  test  program  into  EPA’s  public  docket  for  the  heavy-duty 
glider  rulemaking. 


If  you  and  your  colleagues  have  the  opportunity  to  review  this  for  accuracy  and  can  provide  me 
with  any  suggested  comments  by  noon  on  Friday  of  this  week  (November  17)  I  would  appreciate 
it. 


Best  regards, 


Bill 
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DRAFT 


Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 
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Ex.  5  -  Deliberative  Process 


From:  Charmley,  William 
Sent:  Friday,  November  10,  2017  4:31  PM 
To:  'Brewer,  Tom'  <TBrewer@tntech.edu> 
Subject:  RE:  Tennessee  Tech  Univ  -  Follow  Up 


Dear  Tom, 
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Thanks  for  this  follow-up  information,  and  thank  you  again  for  the  time  this  past  Tuesday. 


My  staff  are  writing  up  a  memo  to  document  what  we  learned  from  our  call  to  help  us  and  others 
better  understand  the  test  equipment,  procedures  and  test  cycles  that  the  Tennessee  Tech  team 
used.  We  will  send  you  a  draft  of  that  memo  next  week  to  make  sure  we  captured  the 
information  accurately.  We  will  be  able  to  include  the  equipment  specific ations/make/model  for 
both  the  dynamometer  and  the  emissions  analyzer  based  on  the  links  you  provided  below. 


One  follow-up  question  we  had  was  whether  or  not  you  would  be  able  to  release  the  following 
additional  information  for  each  of  the  vehicles  tested; 


Vehicle  mileage,  vehicle  model  year,  and  if  not  the  engine  model  year  for  each  of  the  test 

articles 


Emissions  test  results  for  each  test  mode  for  each  vehicles  -  that  is,  the  emissions  rates  at 
the  idle  test  point,  and  the  25%,  50%,  75%,  and  100%  load  points,  for  each  of  the  emissions  that 
were  measured. 


If  you  and  your  team  decide  to  test  additional  vehicles,  one  topic  we  would  want  to  follow  up 
with  you  on  to  make  some  suggestions  is  the  stabilization  time  at  each  of  the  test  points.  With 
engines  that  don’t  have  catalyst  systems,  the  stabilization  time  for  a  steady-state  test  point  can  be 
relatively  short.  However,  for  the  engines  produced  in  2007  and  later,  and  in  particular  the  2010 
model  year  and  later  engines,  the  warm-up  times  for  stabilizing  the  engine+catalyst  systems  is 
much  longer  than  50  seconds.  We  can  provide  some  data  on  this  topic  if  that  would  be  helpful. 
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Thank  you  for  the  invitation  for  the  EPA  staff  to  come  to  Tennessee  Tech.  I  think  if  you  and 
your  team  are  going  to  be  testing  additional  heavy-duty  vehicles  in  the  future  it  may  be  useful  for 
a  few  of  my  staff  to  come  down  to  learn  about  your  procedures. 


Finally,  you  and  your  colleagues  (professors,  technicians,  researchers,  students)  are  welcome  any 
time  to  come  to  the  EPA  emissions  laboratory  in  Ann  Arbor.  It’s  about  an  8  hour  drive  from 
Tennessee  Tech  to  Ann  Arbor,  or  we  are  about  40  minutes  from  Detroit  Metro  Airport.  As  I 
mentioned  during  our  call,  we  have  a  tremendous  facility  for  vehicle  and  engine  emissions 
testing.  My  staff  and  I  also  have  a  deep  commitment  to  STEM,  and  would  love  to  have  the 
opportunity  to  show  college  students  who  are  interested  in  engineering  and  science  the  type  of 
work  we  do. 


I  hope  you  have  a  great  weekend. 


Sincerely, 


Bill 


Bill  Charmley 
Director 

Assessment  and  Standards  Division 
Office  of  T ransportation  and  Air  Quality 
U.S.  Environmental  Protection  Agency 
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National  Vehicle  and  Fuel  Emissions  Laboratory 
2000  Traverwood  Drive 
Ann  Arbor,  Ml  48105 

desk  ph.  734-214-4466 
cell  ph.  734-545-0333 
e-mail:  charmlev.william@epa.gov 

From:  Brewer,  Tom  rmai1to:TBrewer@tntech.edu1 

Sent:  Tuesday,  November  07,  2017  5:46  PM 

To:  Charmley,  William  <charmlev.william@,epa.gov> 

Subject:  Tennessee  Tech  Univ  -  Follow  Up 


Hey  Bill  ...  enjoyed  our  conversation  today  ....  don't  hesitate  contacting  me  if  you  need  anything 
else. 


See  attached  file  that  documents  our  Test  Procedures  . and  the  links  below  for  both  the 

Chassis  Dyno  and  Combustion  Analyzer. 


http://www.enerac.com/7gclid~CiwKCAiAOTXOBRA2EiwAMODil3vWqJPIH  iPqWvItRX4XCTFW5AH7NA 

1 Y cnz9uwx 8B0CDMMQA v D  BwE 

(  Model  500 ) 


https://powertestdvno.eom/wp-content/uploads/sites/2/20 1 6/03/EC-Series-Chassis- 

Dvnamoroeters.pdf 
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Thomas  Brewer 

Associate  Vice  President 


Executive  Director 

TCIM  -  Tennessee  Center  for  Intelligent  Mobility 


TT*  Tennessee 

tech 
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From:  Charmley,  William 

Location:  N158 

Importance:  Normal 

Subject:  Hold  -  Glider  Test  Program  Call  with  Tennesee  Tech 


Start  Date/Time: 
End  Date/Time: 


Tue  11/7/2017  9:00:00  PM 
Tue  11/7/2017  10:00:00  PM 
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Cc:  Grundler,  Christopher[grundler.christopher@epa.gov] 

To:  Wayne  Nastri[wnastri@aqmd.gov];  mmiyasato@aqmd. go v[mmiyasato@aq md.gov];  Nancy 

Kruger[nkruger@4cleanair.org];  amarin@nescaum.org[amarin@nescaum.org];  Matt 
Solomon[msolomon@nescaum.org];  Erik  White[ecwh ite@placer.ca.gov];  Steven 
Flint[steven. flint@dec.ny.gov];  Jack  Kitowski[jack.kitowski@arb.ca.gov];  Mike 
Carter[mcarter@arb.ca.gov];  rcorey@arb.ca.gov[rcorey@arb.ca.gov] 

From:  Charmley,  William 

Sent:  Wed  9/6/201 7  1 0:21 : 1 7  AM 

Subject:  Letter  from  MECA  to  US  EPA  regarding  heavy-duty  glider  vehicles 

MECA  letter  on  EPA  Glider  Reconsideration  090517.pdf 

ATT00001.txt 


Dear  all 

Please  see  that  attached  letter  from  MECA  regarding  EPAs  recent  announcement  to  develop  and 
published  a  proposed  rule  making  to  revisit  the  standards  for  heavy-duty  gliders  established  in  last  years 
2016  heavy-duty  phase  2  rule. 

Best  regards, 

Bill 
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To:  Orlin,  David[Orlin. David@epa.gov];  Sargeant,  Kathryn[sargeant.kathryn@epa.gov];  Hengst, 

Benjamin[Hengst.Benjamin@epa.gov] 

Cc:  Burch,  Julia[Burch.Julia@epa.gov];  Kataoka,  Mark[Kataoka. Mark@epa.gov];  Robin 

Moran[Moran.  Robin@epa.gov] 

From:  Charmley,  William 

Sent:  Fri  1/19/2018  1:12:34  PM 

Subject:  RE:  SAB  form  for  the  MTE,  and  charmley  review  of  glider  document  that  David  O  reviewed 

MTE  Reconsideration  SAB  EPA  action  description  annotated  Tempiate+do.  WJ....docx 


Kathryn  and  Ben  - 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


Not  Responsive;  Ex.  5  -  Deliberative  Process 


Kathryn  -  can  you  take  care  of  working  with  Ben  and  Julia  to  ensure  they  have  the  most  recent 
documents  for  this  exercise? 


Thanks 

Bill 


From:  Orlin,  David 

Sent:  Thursday,  January  18,  2018  6:01  PM 

To:  Sargeant,  Kathryn  <sargeant.kathryn@epa.gov>;  Hengst,  Benjamin 
<Hengst.Benjamin@epa.gov> 
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Cc:  Burch,  Julia  <Burch.Julia@epa.gov>;  Charmley,  William  <charmley.william@epa.gov>; 
Kataoka,  Mark  <Kataoka.Mark@epa.gov> 

Subject:  RE:  SAB  form  for  the  MTE 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


David  Orlin 

U.S.  EPA,  Office  of  General  Counsel 
(202)  564-1222 


From:  Sargeant,  Kathryn 

Sent:  Thursday,  January  18,  2018  3:27  PM 

To:  Hengst,  Benjamin  <Hengst.Bentamin@epa.gov>:  Orlin,  David  <Orlin.David@,epa.gov> 
Cc:  Burch,  Julia  <Burch. Julia@epa. gov>;  Charmley,  William  <charmley.william@epa.gov> 

Subject:  SAB  form  for  the  MTE 


Ex.  5  -  Deliberative  Process;  Attorney  Client 


From:  Moran,  Robin 

Sent:  Thursday,  January  18,  2018  1:43  PM 

To:  Charmley,  William  <charmlev.william@epa.gov>;  Sargeant,  Kathryn 

<sargeant.kathryn@epa.gov> 

Cc:  Lieske,  Christopher  <lieske.christQpfaer@epa.gov>:  Olechiw,  Michael 

<olechiw.michael@epa.gov>:  Helfand,  Gloria  <helfand. gloria@epa. gov>:  Cherry,  Jeff 
<Cherry . Jeff@epa. gov>:  Sherwood,  Todd  <sherwood.todd@,epa.gov> 

Subject:  SAB  form  for  the  MTE 


Bill  and  Kathryn, 
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Here’s  a  draft  of  the  SAB  form  for  SAB’s  consideration  of  reviewing  the  MTE. 


Ex.  5  -  Deliberative  Process 


Thanks, 

Robin 

Robin  Moran 
Senior  Policy  Advisor 

U.S.  EPA,  Office  of  Transportation  and  Air  Quality 
2000  Traverwood  Dr. 

Ann  Arbor,  MI  48105 
(734)214-4781  (phone) 
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To:  Jim  TammUames.tamm@dot.gov] 

From:  Charmley,  William 

Sent:  Mon  12/4/2017  10:41:43  PM 

Subject:  s  alt  12  02  17  v2  testimony .docx 

s  alt  12  02  17  v2  testimonv.docx 

ATTQ0001.txt 

Jim 

Nice  to  see  you  today. 


Here  is  the  Volvo  testimony  from  today’s  RPA  hearing  on  gliders. 

I  didn’t  get  to  the  hearing  in  time  to  hear  the  Volvo  testimony,  but  I  see  in  reading  it  they  specifically 
mention  ESC. 

Thanks 

Bill 
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To:  Charmley,  William[charmley.william@epa.gov] 

From:  Charmley,  William 

Sent:  Wed  10/25/2017  7:10:43  PM 

Subject:  glider  questions 


Ex.  5  -  Deliberative  Process 


EPA-1 9-01 26-A-002998 


ED  001620  00003428-00001 


171013_Veterans  Affairs  Media  Summary  and  News  Clips.pdf  for  Printed  Item:  43  (  Attachment  2  of  2) 


The  opening  of  Springs  Rescue  Mission's  new  shelter  in  November  2016  helped  more  people 
find  beds  indoors.  The  facility  has  routinely  accommodated  between  260  and  300  people  a 
night. 

But  the  other  -  a  dearth  of  affordable  housing  -  has  only  worsened. 

Back  to  Top 


3.4  -  Daily  Press:  Virginia  lawmakers  cite  payment  delays  in  veterans  health  program  (12 

October,  Hugh  Lessig,  863k  online  visitors/mo;  Newport  News,  VA) 

The  Department  of  Veterans  Affairs  owes  Virginia  health  care  providers  millions  of  dollars  for 
services  provided  to  veterans  who  sought  treatment  outside  the  VA  system,  says  the  state’s 
congressional  delegation,  who  want  the  VA  to  pay  its  bills. 

At  issue  is  Veterans  Choice,  a  popular  but  controversial  program  that  allows  former  service 
members  to  seek  care  in  the  community  if  they  have  to  wait  too  long  for  an  appointment  or  live 
too  far  from  a  Veterans’  Affairs  facility. 

The  1 3-member  Virginia  delegation  sent  a  letter  to  VA  Secretary  David  Shulkin  on  Oct.  3  that 
states  “the  level  of  late  payments  is  unacceptable”  and  adds,  “We  urge  you  to  fix  this  problem 
and  immediately  develop  a  long-term  solution  aimed  at  ensuring  that  payments  are  made  within 
30  days  of  receiving  an  invoice.” 

Riverside  Health  Systems  reported  that  227  of  504  claims  under  Veterans  Choice,  totaling  more 
than  $2  million,  have  languished  more  than  120  days  without  payment,  the  letter  states. 

Mark  Duncan,  Riverside’s  director  of  government  relations,  said,  “VA  related  claims  have  taken 
an  average  of  177  days  to  be  paid,  or  3.5  times  longer  than  the  average  of  all  third-party 
payers.” 

In  one  case,  Riverside  was  reimbursed  961  days  —  more  than  2  14  years  —  after  a  veteran’s 
discharge.  Duncan  said. 

Carilion  Clinic,  with  facilities  in  Roanoke,  Danville,  Martinsville  and  elsewhere,  has  seen  its 
money  owed  go  from  $28  million  to  $58  million  over  the  past  year,  the  letter  states.  Late 
payments  also  hit  Wellmont  Health  System  and  Lewis-Gale  Hospital  in  southwestern  Virginia. 

A  single  dental  facility  in  Northern  Virginia  is  owed  $203,000. 

“The  situation  has  gotten  so  dire  that  a  veteran  who  had  used  this  facility  to  get  VA-approved 
dentures  ultimately  had  them  withheld  due  to  the  Veteran  Affairs  medical  center  non-payment,” 
the  letter  states. 

Rep.  Rob  Wittman,  R-Westmoreland,  who  released  a  copy  of  the  letter  with  a  news  release, 
said  the  problem  has  been  brewing  across  Virginia  for  months.  Lawmakers  and  hospitals  tried 
to  resolve  it  without  writing  directly  to  Shulkin,  but  that  now  appears  to  be  the  only  recourse,  he 
said. 
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“The  whole  system  needs  to  be  looked  at,”  Wittman  said.  “Payments  and  access  and 
appointments,  they’re  all  related.  It’s  about  people  not  going  through  another  layer  of 
bureaucracy.  This  needs  to  be  flattened  and  simplified  so  people  can  quickly  get  an 
appointment  and  providers  and  quickly  be  paid.” 

The  letter  points  out  that  health  care  providers  in  Virginia  “are  now  evaluating  whether  they  can 
continue  to  provide  services  to  veterans  under  the  Choice  program.” 

Peter  Glagola,  a  spokesman  for  Riverside,  said  the  system  wants  to  serve  veterans,  calling  it 
“an  honored  duty.”  But  it  also  wants  to  be  reimbursed  in  a  timely  manner.  Since  2015  about 
3,000  veterans  have  received  care  through  Riverside  via  Veterans  Choice. 

“We  want  to  come  up  with  a  solution,”  he  said.  “That’s  the  key.” 

A  related  problem  concerns  duplicate  payments  to  third-party  providers,  the  subject  of  a 
September  report  from  the  VA  Inspector  General.  The  IG’s  office  said  it  has  identified  tens  of 
millions  of  dollars  in  overpayments  across  the  program.  The  office  is  currently  auditing  Veterans 
Choice.  The  congressional  letter  said  these  problems  could  have  been  avoided  through  better 
training  and  communication. 

VA  hospitals  have  struggled  to  deal  with  the  workload  caused  by  Veterans  Choice.  In  March, 
officials  at  Hampton  VA  Medical  Center  said  they  had  more  than  doubled  the  staff  to  coordinate 
non-VA  care.  Veterans  Choice  also  made  the  work  more  complex,  they  said,  because  it 
required  coordination  with  a  third  party  to  refer  patients  outside  the  VA  system,  and  that 
required  a  lot  of  back-and-forth  communication. 

VA  officials  in  Washington  had  no  comment  Thursday  on  the  congressional  delegation  letter. 

In  August  2017,  President  Donald  Trump  signed  the  VA  Choice  and  Quality  Employment  Act  of 
2017  which  authorized  $2.1  billion  in  additional  funds  for  Veterans  Choice.  VA  officials  said  it 
reflected  the  agency’s  long-term  commitment  to  the  program,  but  the  $2.1  billion  was  seen  as  a 
short-term  solution. 

Back  to  Top 


3.5  -  KLTV  (ABC-7,  Video):  Veteran  says  medications  from  VA  repeatedly  lost  in  the  mail 

(12  October,  Sophia  Constantine,  837k  online  visitors/mo;  Tyler,  TX) 

An  East  Texas  woman  who  is  a  military  veteran  of  over  fifteen  years  is  struggling  after  her 
medications  have  been  misplaced  in  the  mail  twice  over  the  past  six  months. 

Jill  Morehouse  receives  mail  order  prescriptions  from  the  VA  once  a  month.  Each  time,  a  240- 
count  bottle  of  Vicodin.  Over  the  past  six  months,  she  says  two  of  those  prescriptions  never 
arrived. 

The  first  time,  she  thought  it  was  an  honest  mistake,  lost  somewhere  at  the  post  office.  “But 
when  the  same  thing  happened  twice,  to  the  same  medication...”  she  started  to  believe  the 
medication  was  being  stolen. 
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Morehouse  says  she  filed  a  police  report  both  times  and  contacted  her  postmaster  at  the  United 
States  Postal  services,  but  says  she  was  told  there  was  nothing  they  could  do. 

We  reached  out  to  the  USPS  and  Twana  Barber,  the  Regional  Communications  Specialist 
provided  us  with  a  statement  saying  in  part,  “The  Postal  Service  strives  to  provide  exceptional 
service  to  our  customers  with  every  delivery,  and  the  vast  majority  of  mail  reaches  its 
destination  on  time,  safely  and  securely.  In  extremely  rare  occasions,  a  package  may  fail  to 
reach  its  destination  or  get  damaged  in  processing.  We  certainly  apologize  to  this  customer  for 
any  inconvenience  they  may  have  experienced  and  we  are  committed  to  working  with  them  until 
the  matter  is  resolved  to  their  satisfaction. 

Following  our  story,  the  USPS  has  reached  out  to  Morehouse  to  formally  apologize. 

According  to  Morehouse,  the  VA  replaced  her  medication  both  times.  She  also  tells  us  her 
packages  have  tracking  numbers  and  require  a  signature  upon  arrival. 

Back  to  Top 


3.6  -  The  Daily  Reporter:  VA  Clinic  to  stay  in  Spirit  Lake  (12  October,  Seth  Boyes,  45k 
online  visitors/mo;  Spencer,  IA) 

SPIRIT  LAKE  —  Anticipation  had  been  building  as  to  where  the  Sioux  Falls  Veterans  Affairs 
Medical  Center  would  place  its  new  clinic.  Several  locations  in  the  region  were  considered,  but 
Director  Darwin  Goodspeed  with  the  Sioux  Falls  VA  Health  Care  System  announced  Thursday 
a  new  clinic  will  be  built  in  Spirit  Lake,  near  the  intersection  of  Highway  9  and  Royal  Avenue, 
just  west  of  the  Great  Lakes  Mall.  The  announcement  was  part  of  the  public  meeting  circuit 
Goodspeed  conducts  each  quarter. 

Ann  Miller,  Dickinson  County  Veterans  Affairs  director,  said  the  new  clinic  will  be  under  the 
umbrella  of  the  Sioux  Falls  Medical  Center,  as  the  current  clinic  is,  making  Goodspeed  the 
clinic's  director.  She  said  Goodspeed  is  director  of  several  clinics  in  both  Iowa  and  South 
Dakota. 

Miller  said  both  she  and  the  clinic  staff  were  unaware  Spirit  Lake  had  been  chosen  for  the  clinic 
until  Goodspeed's  announcement. 

“I  think  it's  very  exciting,”  Miller  said.  “The  whole  staff  at  the  clinic,  you  could  tell  they're  very 
excited  about  the  new  facility.” 

The  current  clinic  has  effectively  reached  its  capacity,  according  to  Miller. 

Back  to  Top 


3.7  -  BeyondChron:  New  VA  Privatization  Threat  To  Vets  (12  October,  Suzanne  Gordon,  39k 
online  visitors/mo;  San  Francisco,  CA) 
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On  Thursday  October  5th,  the  American  Federation  of  Government  Employees  (AFGE)  the 
union  that  represents  federal  employees,  held  a  briefing  on  the  threat  to  privatize  the  Veterans 
Health  Administration  (VHA),  on  Capitol  Hill  in  Washington,  D.C.  Veterans,  VHA  caregivers, 
and  policy  analysts  warned  Congressional  staff  and  the  media  on  the  cost  to  veterans  if  more 
and  more  VHA  care  was  outsourced  to  the  private  sector. 

Representatives  Julia  Brownley  (D,  CA-26),  Mark  Takano  (D.  CA-41)  and  Anthony  Brown  (D 
MD-04)  spoke  before  the  panel  began,  and  pledged  their  support  for  the  VHA  and  opposition  to 
privatization.  Senator  Bernie  Sanders  was  supposed  to  appear  but  was  forced  to  cancel 
because  of  a  conflict. 

Joe  Flynn,  AFGE’s  Treasurer,  introduced  the  panel  and  Jackie  Maffucci,  Research  Director  Iraq 
and  Afghanistan  Veterans  of  America,  was  its  moderator.  The  first  speaker  was  clinical 
psychologist  Thomas  Kirchberg,  representing  the  Association  of  VA  Psychologist  Leaders 
(AVAPL).  Kirchberg  warned  of  current  efforts  to  outsource  the  Compensation  and  Pension 
(Comp  &  Pen)  exams  that  the  VHA  conducts  when  veterans  make  claims  for  eligibility  for  VA 
services,  compensation  for  service  connected  problems,  and  pensions. 

VA  psychologists  and  medical  staff-  experts  who  understand  the  complex  conditions  and 
problems  from  which  veterans  suffer  -  have  traditionally  conducted  these  exams.  Now,  in  the 
name  of  easing  the  backlog  of  claims  at  the  chronically  underfunded  and  understaffed  VHA, 
they  are  being  farmed  out  to  for-  profit  firms  who  have  little  expertise  in  veterans’  health 
problems  and  may  not  conduct  comprehensive  examinations  of  veterans. 

In  an  impassioned  plea,  Kirchberg  explained  that,  “When  I  sit  with  a  Veteran  who  has  never  had 
the  opportunity  to  tell  his  or  her  story  he  or  she  may  break  down  and  begin  weeping,  lost  in  the 
past,  embarrassed,  and  wanting  to  get  up  and  leave.” 

His  own  voice  breaking  as  he  spoke,  he  said,  “I’m  able  to  sit  with  them  and  help  them  so  they 
can  regain  composure  and  then  in  an  unhurried  way  either  walk  them  to  a  clinic  for  a  warm 
handoff  to  a  mental  health  provider  or  talk  with  them  knowledgeably  about  a  referral.  These 
comp  and  pen  exams  are  often  the  first  face  of  the  VA  for  Veterans.  The  compensation  and 
pension  exam  should  not  be  a  bureaucratic  checklist.  It’s  a  critical  encounter  requiring  deep 
knowledge  and  compassion.” 

Adrian  Atizado,  Deputy  National  Legislative  Director  for  the  Disabled  American  Veterans  (DAV), 
also  spoke  to  the  group  and  raised  their  concerns  about  and  opposition  to  privatization. 

Kathleen  Pachomski,  President  of  AFGE  Local  3930,  and  a  Registered  Nurse  at  the  Memphis 
VA  Medical  Center,  spoke  eloquently  about  her  commitment  to  deliver  high  quality  care  to 
veterans.  Pachomski  is  also  a  veteran  herself  and  receives  care  at  the  VHA.  “I  would  not  get 
care  anywhere  else,”  she  stated. 

Eric  Young,  AFGE  Council  of  Prison  Locals  President,  spoke  not  only  as  a  federal  employee 
opposed  to  privatization  and  the  denial  of  due  process  rights  to  federal  employees  but  as  a 
Navy  veteran. 

”  I  joined  the  Army  and  served  abroad  during  Operation  Desert  Storm....  Frankly,  I  wouldn’t  be 
sitting  here  today  talking  to  all  of  you  if  it  wasn’t  for  the  VA.  Had  it  not  been  for  the  care  I 
received  after  I  got  home  I  would  be  dead  today  and  that’s  a  fact!”  he  said. 
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“If  you  would  have  looked  at  me  during  that  time,  you’d  have  never  known  how  sick  I  was,”  he 
continued.  “To  the  outside  world  I  looked  like  a  young,  healthy  soldier  returning  home,  but 
inside  my  body  was  tearing  itself  up.  My  blood  pressure  was  sky  high,  almost  at  stroke  level, 
and  my  kidneys  were  failing. 

“Even  though  I  couldn’t  understand  why  this  was  happening  to  me,  my  VA  primary  care  team 
made  sure  I  was  taking  the  steps  I  needed  to  recover.  My  nurse  practitioner  literally  mothered 
me  through  my  recovery.  She  made  sure  that  I  went  to  my  appointments  and  took  my 
medicine.  And  when  I  didn’t  she  chewed  me  out.  The  relationship  that  I  developed  with  my  VA 
healthcare  team  was  more  than  transactional.  It  was  personal.  They  didn’t  just  provide  care  - 
they  actually  cared.” 

Finally  I  spoke  about  the  salami  strategy  of  privatization  that  I  have  described  in  a  document 
entitled  Ten  Ways  to  Privatize  and  Kill  the  VHA.  I  concluded  my  remarks  by  holding  up  a 
bumper  sticker  produced  by  the  San  Francisco  based  group  Fighting  for  Veterans  Health  Care 
(FFVHC). 

The  bumper  sticker  asks  the  public  to  join  to  “Save  Our  VA”  “I  am  not  a  veteran,  “  I  told  the 
group.  “But  I  consider  the  VHA  my  VA  as  well  as  veterans’.  I  pay  for  it  as  a  taxpayer.  I  benefit 
from  its  research,  teaching  and  models  of  clinical  care.  It  is  my  VA,  Our  VA,  even  if  we  are  not 
veterans.  Congress,”  Please,  Save  Our  VA.” 

The  panelists  supported  Bernie  Sanders  “Strengthening  Veterans  Health  Care  Act  of  2017 
would  allocate  $5  billion  to  the  VA  to  hire  more  doctors,  nurses  and  other  medical  professionals 
to  fill  these  vacancies  and  ensure  that  veterans  continue  to  get  the  best  care  in  a  timely 
manner.” 

They  also  supported  a  bill  put  forward  by  Representative  Anthony  Brown.  —  The  VA  Staffing 
and  Vacancies  Transparency  Act  of  2017  would  require  the  Secretary  of  the  U.S.  Department  of 
Veterans  Affairs  (VA)  to  post  the  number  of  job  vacancies  at  the  VA  and  report  to  Congress  on 
what  steps  the  Department  is  taking  to  reach  full  staffing  capacity. 

Back  to  Top 


3.8  -  The  Laughlin  Nevada  Times:  VA  clinic  expands  services  (12  October,  Jennifer 
Denevan,  300  online  visitors/mo;  Bullhead  City,  AZ) 

The  MCPO  Jesse  Dean  VA  Clinic  is  getting  some  help  in  providing  services  to  local  veterans. 
The  clinic  will  be  expanding  services  via  telemedicine  to  help  ensure  veterans  are  getting  the 
care  they  need.  Some  services  were  recently  expanded  and  more  times  offered  and  more 
services  are  coming  at  the  end  of  the  year.  The  big  difference  comes  in  expanding  the  number 
of  slots  available  for  care  to  be  given. 

Dr.  Monica  Rawlinson-Maynor  said  the  clinic  will  be  offering  more  services  for  primary  care 
through  the  telehealth  program  beginning  Oct.  23.  The  clinic  will  have  three  providers  that  will 
provide  for  primary  care  via  telehealth,  she  continued. 
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The  clinic  currently  offers  services  such  as  teleaudiology,  telemental  health  and  telepain,  she 
said.  There  will  be  more  services  coming  in  soon  and  an  expansion  of  how  often  services  are 
offered  will  soon  be  available. 

She  said  the  clinic  currently  offers  laboratory  services,  immunizations  and  do  simple  procedures 
such  a  toenail  care  and  ear  care.  If  patients  need  help  with  their  glucometer  they  can  get  that  at 
the  clinic,  she  added. 

Rawlinson-Maynor  said  staff  is  aware  of  the  difficulty  for  veterans  to  get  care  due  to  distance 
when  it  comes  to  having  to  drive  to  Las  Vegas.  This  will  account  for  increased  access  to  care  to 
veterans  for  specialty  care,  she  continued. 

Dr.  Lowryanne  Vick,  a  nurse  practitioner  who  focuses  on  telehealth,  said  starting  Oct.  23  there 
will  be  more  slots  available  per  day  and  more  days  per  week.  The  telecardiology  should  be 
available  starting  in  December  and  the  telemental  health  will  also  be  available  by  December  if 
not  sooner,  she  added. 

Some  of  the  services  already  available  at  the  clinic  include  teleretinal  and  it  provides  eye  exams 
for  patients  with  diabetes.  There  is  teledermatology  and  that  allows  for  a  patient  to  get  care  in 
relation  to  any  skin  issues  and  there  is  psychiatry  and  psychology  through  telehealth,  Vick  said. 

The  clinic  has  a  telepain  clinic  which  is  run  by  a  pain  specialist,  Vick  said.  There  is 
telekinesiology,  or  TK,  and  that  helps  veterans  who  are  in  need  of  assistive  devices  such  as  a 
cane  or  walker.  An  evaluation  can  be  done  at  the  local  clinic  and  the  device  is  ordered  and  sent 
to  the  Laughlin  clinic.  That  recently  started,  she  added. 

Teleaudiology,  as  mentioned  by  Rawlinson-Maynor,  can’t  do  screenings  as  of  yet,  but  patients 
who’ve  already  been  screened  can  still  get  help  such  as  receiving  hearing  aids,  Vick  said. 
Adjustments  can  also  be  performed. 

Vick  said  there  is  the  teleVCamp  and  that  helps  patients  with  cognitive  and  memory  impairment. 
Those  are  in  place  and  in  the  near  future,  there  will  be  telecardiology  and  will  enhance  the 
mental  health  services,  she  continued. 

There  is  a  program  call  VA  Video  Connect  and  that  program  allows  patients  can  access 
healthcare  services  from  home  or  out  in  the  community  and  they  use  either  a  smart  phone, 
tablet  or  desktop  computer  and  the  Internet  to  do  a  video  conference  with  a  provider,  Vick  said. 
That  can  be  a  challenge  with  patients  who  don’t  have  those  devices  but  they  can  come  to  the 
clinic  for  that  care,  she  added. 

Telemedicine  is  definitely  different,  but  there  are  strategies  the  provider  can  use  to  help  make 
the  visit  more  personal,  Vick  said.  Little  strategies  such  as  how  they  position  themselves  in  front 
of  the  camera  and  there  is  a  nurse  with  the  patient  to  help  with  the  personal  touch  as  needed, 
she  continued. 

Rawlinson-Maynor  said  it  helps  patients  to  be  paired  up  with  a  consistent  provider,  which  they 
will  be  at  the  Jesse  Dean  Clinic.  The  more  patients  interact  with  their  provider  via  telehealth,  the 
more  comfortable  they  will  become,  she  continued. 
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The  schedule  is  teleretinal  is  available  at  9  a.m.,  10  a.m.  and  1  p.m.  Thursdays  and  at  1  p.m. 
Fridays.  Teledermatology  is  available  on  Mondays  at  8  and  8:30  a.m.  and  Thursdays  at  3:30 
p.m. 

Telepsychiatry  is  available  Tuesdays  and  Thursdays  from  8  a.m.  to  2  p.m.  Telepain  is  offered 
on  Wednesdays  from  8  a.m.  to  noon. 

Telekinesiotherapy  is  on  Tuesdays  from  8  a.m.  to  noon.  The  V  Camp  is  on  Tuesdays  at  9  a.m. 
and  Fridays  at  1:30  p.m. 

Telepsychology  is  offered  on  Tuesdays  at  2  and  3  p.m.  and  on  Thursdays  from  8  a.m.  to  noon. 
Teleaudiology  is  offered  on  Mondays  from  1  to  4  p.m. 

Teleprimary  care  will  be  all  day  Monday,  Tuesday  and  Friday  starting  Oct.  23.  There  isn’t  a  set 
start  date  for  telecardiology  but  it’s  anticipated  it  will  be  offered  on  Fridays  for  half  a  day. 

Vick  said  the  big  thing  is  to  expand  and  offer  more  times  to  help  provide  care  because  the 
population  is  steadily  growing  in  the  area. 

Back  to  Top 


3.9  -  Northeastern  Public  Radio:  Young  Meets  With  VA  Officials  To  Discuss  Veteran  Wait 
Times  (12  October,  Jill  Sheridan,  900  online  visitors/day;  Fort  Wayne,  IN) 

U.S.  Sen.  Todd  Young  (R-Ind.)  met  with  federal  Veterans  Administration  officials  to  discuss  the 
long  waits  many  veterans  face  to  have  claims  processed,  and  says  he  wants  to  work  directly 
with  the  office  to  make  significant  changes. 

Young  says  the  amount  of  time  veterans  have  to  wait  for  a  claim  to  be  processed  is  around  two 
years  and  appeals  take  even  longer. 

“One  veteran  that  we  discussed  today  has  been  on  appeal  for  almost  10  years,”  he  says. 

After  sitting  down  with  regional  VA  leaders  Thursday,  he  says  that  case  has  finally  been 
resolved  but  that  it  shouldn’t  take  a  lawmaker’s  intervention  to  help  get  a  claim  processed. 
Young  says  a  new  federal  law  may  help. 

“There  is  new  legislation  in  place  to  help  these  government  employees  better  serve  our 
veterans,  that  legislation  will  finally  be  implemented  early  next  year,”  Young  says. 

Young  says  the  problems  stem  from  personnel  issues  and  outdated  management  processes. 

Back  to  Top 


4.  Women  Veterans 
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4.1  -  ABC  News:  Women  vets  pose  for  pin-up  calendar  to  raise  money  for  fellow  vets' 
health  care  (12  October,  Joi-Marie  McKenzie,  24.1  M  online  visitors/mo;  New  York,  NY) 

Nearly  two  dozen  female  veterans  traded  in  their  uniforms  for  sky-high  heels  in  an  effort  to 
cheer  up  their  fellow  veterans  --  and  more  importantly,  raise  money  to  provide  financial 
assistance  for  veterans'  health  care  needs. 

Twenty-one  veterans,  serving  a  total  of  145  years  in  all  branches  of  the  military,  posed  for  Pin- 
Up  for  Vets  201 8  calendar.  The  1 940s-style  calendar  features  a  weapons'  instructor,  a  surgery 
technician,  an  intelligence  officer  and  a  military  vehicle  operator,  among  others. 

The  calendar,  which  serves  as  a  fundraiser  to  help  veterans'  hospitals  and  health  care 
programs,  was  started  in  2006  by  Gina  Elise.  Her  grandfather  served  in  World  War  II. 

"At  the  time,  there  were  many  stories  in  the  news  about  our  troops  coming  back  from  Iraq, 
needing  medical  care  that  I  felt  so  strongly  that  I  wanted  to  do  something  to  support  our  troops 
and  veterans,"  she  told  ABC  News. 

Elise,  35,  was  inspired  to  create  a  pin-up  style  calendar  because  "pin-ups  were  really  a  symbol 
of  hope  to  support  troops  and  veterans." 

Jennifer  Marshall,  who  served  in  the  Navy  for  five  years,  is  part  of  the  2018  calendar. 

"It  was  wonderful,"  Marshall  said  of  the  photo  shoot,  held  on  Hofer  Ranch  in  Ontario,  California, 
over  three  days  last  summer. 

The  veteran  said  the  shoot  was  made  even  more  special  because  she  could  bond  with  fellow 
service  women. 

She  continued,  "And  speaking  for  the  other  ladies,  everyone  has  expressed  how  much  it  means 
to  them  to  recapture  our  femininity,  give  back  to  the  community  and  have  that  long-lasting 
friendship  with  other  veterans." 

Since  2006,  the  calendars  have  raised  nearly  $60,000  for  veteran  hospitals  to  purchase  new 
equipment  as  well  as  provide  financial  assistance  for  veterans.  It's  also  help  fund  the  non-profit 
organizations'  "50-State  VA  Hospital  Tour,"  where  they  hand-deliver  many  of  the  calendars  to 
vets. 

"Some  of  these  veteran  patients  are  in  the  hospital  for  weeks  and  months  and  they  won’t  have 
any  visitors,"  Elise  said  of  why  she  began  visiting  hospitals.  "It’s  essential  to  let  our  nation’s 
heroes  know  how  much  we  value  them." 

“”l  feel  it  is  my  duty  ...  my  responsibility  to  extend  a  helping  hand  to  my  fellow  veteran. 
"Undoubtedly,  there  are  a  lot  of  people  living  in  this  world  who  are  in  need  of  care,  time,  and 
attention,"  United  States  Marine  Corps  veteran  Tess  Rutherford,  who  is  featured  in  the  2018 
calendar,  said  in  a  statement.  "But  for  me,  I  feel  it  is  my  duty  ...  my  responsibility  to  extend  a 
helping  hand  to  my  fellow  veteran." 

Marshall,  who  is  now  an  actress  living  in  Los  Angeles,  agreed.  She  was  initially  hesitant  to  be 
part  of  the  calendar,  but  after  being  involved  in  Pin-Up  for  Vets  since  2015,  she  is  now  one  of 
the  organization's  most  active  volunteers,  visiting  a  veterans  hospital  every  six  weeks. 
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"Because  they  mean  so  much,"  she  explained.  "The  visits  that  break  my  heart  are  when 
veterans  tell  us  that  we  are  their  first  visitor.  That  is  so  upsetting  to  me.  It  kind  of  reminds  us  why 
these  non-profits  that  go  into  hospitals  ...  are  so  important." 

Back  to  Top 


5.  Appeals  Modernization 


6.  Strategic  Partnerships 

6.1  -  Lake  County  News-Sun:  Durbin:  Lovell  Center  ideal  'test  case'  for  sharing  health 
records  between  VA,  active-duty  personnel  (12  October,  Yadira  Sanchez  Olson,  41k  online 
visitors/mo;  Chicago,  IL) 

U.S.  Sen.  Dick  Durbin  met  with  physicians  of  the  Captain  James  A.  Lovell  Federal  Health  Care 
Center  Thursday  to  hear  what  challenges  they  face  while  caring  for  the  nearly  67,000  veterans 
and  active-duty  military  men  and  women,  along  with  the  families  of  active-duty  personnel. 

Although  his  visit  to  the  North  Chicago  facility  was  brief,  physicians  quickly  conveyed  to  Durbin 
the  need  for  the  facility  to  streamline  its  technology  systems,  in  order  to  more  efficiently  share 
information  between  the  Department  of  Defense  and  the  Department  of  Veterans  Affairs. 

Durbin,  D-lll.,  spoke  with  administrators  and  a  handful  of  doctors  from  a  variety  of  departments 
that  included  geriatrics,  pediatrics,  radiology,  family  medicine,  mental  health  and  primary  care. 
They  all  agreed  that  communication  between  the  two  departments'  technology  systems  takes 
up  time  and  presents  hiccups  in  things  like  billing. 

In  June,  U.S.  Secretary  of  Veterans  Affairs  David  J.  Shulkin  announced  that  to  improve  patient 
safety  and  care,  the  VA  would  be  adopting  the  same  Electronic  Health  Records  (EHR)  system 
as  the  Department  of  Defense. 

On  Thursday,  Lovell  staff  asked  Durbin  to  help  make  the  facility  the  first  to  make  the 
changeover,  hopefully  resulting  in  all  patient  data  residing  in  one  common  system  to  enable 
seamless  care  between  the  departments,  officials  said. 

Physicians  told  Durbin  Lovell  would  be  the  perfect  test  tube  to  try  the  new  integration,  because  it 
is  a  first-of-its-kind  health  care  center  that  combines  the  two  departments  and  integrates 
medical  care. 

During  Durbin's  visit,  administration  and  staff  praised  the  unique  facility  for  its  quality  care,  which 
they  said  attracts  patients  from  across  the  nation  with  its  reputation.  But  they  were  forthcoming 
with  its  hurdles,  too,  which  they  described  as  mainly  centering  on  technology. 

Durbin  told  them  he  sympathizes.  "The  federal  government  is  way  too  slow  at  evolving  on  every 
level  of  technology,"  he  said. 
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At  the  roundtable  discussion  Thursday,  Lt.  Cmdr.  Eric  Shafer,  a  Navy  cardiologist,  expressed 
his  frustration  with  the  current  systems,  saying  his  daily  work  often  has  him  navigating  through 
six  different  electronic  health  record  systems  to  get  his  patient  information. 

After  listening  to  the  doctors,  Durbin  asked  how  he  could  help. 

"Let  us  be  your  Petri  dish,"  said  Navy  surgeon  Capt.  Paul  Roach.  "It  has  to  be  the  same  system 
to  get  standardization  across  the  board  from  recruit  to  veteran." 

Durbin  also  toured  some  parts  of  the  facility  Thursday,  and  before  he  left  he  assured  the  staff 
that  their  frustration  with  the  technology  was  of  high  priority. 

"I'm  going  to  push  to  make  Lovell  the  test  case,  because  it  really  does  bring  under  one  roof  the 
two  different  agencies,"  Durbin  said,  adding  that  it  will  not  happen  overnight  and  will  be  a  unique 
challenge  to  get  right. 

Lovell  spokesperson  Julie  Ewart  said  when  the  health  care  center  was  established,  each 
department  had  invested  in  distinct  and  separate  health-record  systems.  Further,  Lovell  was 
originally  created  as  a  five-year  demonstration  project,  which  did  not  support  adoption  of  one 
department's  electronic  system  over  the  other. 

"Instead,  several  measures  were  implemented  that  allow  the  two  EHR  systems  to  'talk'  to  each 
other,  enabling  Lovell  to  be  a  functional  medical  center  without  fully  resolving  the  issues 
associated  with  operating  two  EHR  systems,"  Ewart  said.  "We  look  forward  to  the  possibility  of  a 
new  single  EHR  that  will  be  seamlessly  integrated  across  the  VA  and  the  (Department  of 
Defense)." 

Other  issues  brought  up  at  the  discussion  was  more  training  on  policy  and  procedure  for  those 
coming  in  from  different  areas  in  either  the  VA  or  DoD. 

Yadira  Sanchez  Olson  is  a  freelance  reporter  for  the  News-Sun. 

Back  to  Top 


7.  Supply  Chain  Modernization 

7.1  -  Stars  and  Stripes:  BRAC  for  VA:  Lawmakers  search  for  wavs  to  reduce  the  number 
of  VA  facilities  (12  October,  Nikki  Wentling,  1.5M  online  visitors/mo;  Washington,  DC) 

WASHINGTON  —  The  House  Committee  on  Veterans’  Affairs  on  Thursday  initiated  what  could 
be  a  long  and  politically  arduous  process  to  get  rid  of  aging  and  underused  Department  of 
Veterans  Affairs  facilities  nationwide. 

Committee  Chairman  Rep.  Phil  Roe,  R-Tenn.,  and  Rep.  Tim  Walz,  D-Minn.,  the  ranking 
Democrat,  presented  a  draft  bill  that  would  create  an  1 1 -member,  paid  commission  to 
recommend  which  facilities  to  close  and  where  the  VA  should  invest.  While  major  veterans 
service  organizations  applauded  efforts  to  “right-size”  the  VA,  they  opposed  the  commission- 
style  process,  comparing  it  to  the  Defense  Department’s  unpopular  Base  Realignment  and 
Closure  program. 
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There  are  also  concerns  that  divesting  facilities  could  create  gaps  in  access  to  VA  medical  care, 
causing  the  department  to  send  more  veterans  into  the  private  sector. 

Roe  conceded  the  proposal,  called  the  Asset  Infrastructure  Review  Act  -  or  AIR  -  would  take  “a 
significant  amount  of  political  courage.”  The  bill  is  still  in  its  early  stages,  he  said,  and  would 
likely  change. 

“It  is  an  understatement  to  say  the  deck  is  stacked  against  the  AIR  Act,”  Roe  said.  “This  bill  is 
bold,  transformative  and  controversial.  That  said,  veterans,  VSOs  and  VA  employees,  and 
taxpayers  alike,  deserve  more  from  each  of  us  and  to  recognize  how  serious  the  problem  before 
us  is.  If  there’s  any  committee  in  Washington,  D.C.,  that  has  the  political  courage  to  do  what  is 
necessary,  it’s  this  one.” 

VA  Secretary  David  Shulkin  said  during  a  “State  of  the  VA”  address  in  May  that  dealing  with  bad 
infrastructure  is  one  of  his  top  priorities.  About  57  percent  of  the  thousands  of  VA  facilities 
nationwide  are  more  than  50  years  old. 

The  VA  is  in  the  process  of  disposing  of  or  finding  another  use  for  430  vacant  or  nearly  vacant 
buildings.  The  department  is  also  reviewing  another  784  buildings  that  are  still  in  use.  Regan 
Crump,  a  VA  assistant  deputy  undersecretary  for  health,  said  Thursday  that  process  would  take 
about  18  months. 

Crump  said  the  VA  wasn’t  certain  there  was  a  need  for  a  commission  like  what’s  proposed  in 
the  AIR  Act  but  that  the  agency  would  need  “legislative  flexibility”  to  support  its  infrastructure 
review. 

The  idea  to  divest  VA  facilities  isn’t  new.  It’s  been  proposed  by  veterans  service  organization, 
the  Government  Accountability  Office  and  the  Commission  on  Care,  which  was  established 
under  former  President  Barack  Obama  to  broadly  examine  the  future  of  VA  health  care. 

“We  would  recognize  this  as  a  necessary  evil,”  said  Carl  Blake,  associate  executive  editor  of 
Paralyzed  Veterans  of  America.  “I  don’t  know  anyone  who  was  involved  in  BRAC  who  didn’t 
think  BRAC  was  in  some  form  evil,  and  yet  it’s  probably  a  necessary  process.  We  don’t  oppose 
what  you’re  trying  to  do,  but  we  don’t  believe  a  commission  is  the  right  way  forward.” 

Nearly  everyone  involved  in  the  hearing  stated  the  importance  of  involving  local  veterans  when 
a  VA  facility  is  recommended  for  closure.  The  draft  bill  calls  for  public  field  hearings. 

The  bill  also  requires  Shulkin  to  publish  in  the  Federal  Register  by  Jan.  15  the  criteria  to  be  used 
in  choosing  which  facilities  to  close,  modernize  or  realign.  Veterans  advocates  warned  against 
the  speedy  deadline. 

Louis  Celli,  a  director  with  the  American  Legion,  called  Thursday’s  discussion  a  first  step  to  “get 
the  conversation  started.”  Like  other  organizations,  the  Legion  is  against  the  idea  of  a 
commission,  which  Celli  said  could  be  susceptible  to  corruption. 

Walz  said  Democrats  and  Republicans  on  the  committee  would  be  working  together  on  the 
proposal. 
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“We  are  working  side  by  side  in  this,  but  it’s  a  journey  -  and  it’s  a  tough  one,”  he  said.  “There’s 
probably  not  any  more  difficult  thing  in  the  realm  of  veterans  and  veterans’  issues  than  this 
topic.  We  have  to  get  this  right.” 

Back  to  Top 


7.2  -  Government  Executive:  Lawmakers  Debate  Bringing  BRAC  to  VA  Health  Care 
Facilities  (12  October,  Eric  Katz,  852k  online  visitors/mo;  Washington,  DC) 

House  lawmakers  are  pushing  for  the  Veterans  Affairs  Department  to  go  through  a  process  to 
close  down  or  realign  underutilized  medical  facilities,  similar  to  the  Base  Realignment  and 
Closure  process  at  the  Defense  Department. 

The  measure  would  require  the  VA  secretary  to  assess  the  department’s  current  capacity  to 
provide  health  care  in  each  of  its  networks  and  ultimately  recommend  facilities  to  close, 
modernize  or  realign.  The  secretary  would  by  November  2018  pass  those  suggestions  along  to 
a  presidentially-appointed,  Senate-confirmed  commission.  That  panel  would  submit  its 
recommendations  on  to  the  president  the  following  year,  who  would  then  have  have  two  weeks 
to  approve  of  the  plan  in  full,  in  part  or  reject  it  altogether.  Congress  would  then  have  45  days  to 
vote  down  the  plan  or  it  would  automatically  go  into  effect. 

The  VA  secretary  would  first  have  to  post  guidance  on  the  Federal  Register  for  the  metrics  by 
which  he  would  determine  whether  facilities  were  underutilized.  The  secretary  must  consider 
whether  a  site  is  meeting  VA  standards,  the  cost  savings  from  a  closure,  when  those  savings 
would  occur,  if  it  would  harm  VA’s  ability  to  carry  out  its  mission,  and  input  from  local 
stakeholders.  The  Asset  and  Infrastructure  Review  Commission  would  have  1 1  members,  with 
each  party  in  Congress  suggesting  four  and  the  president  choosing  the  rest.  The  members 
would  have  to  reach  certain  qualifications,  such  as  one  with  experience  managing  a  large, 
private  sector  health  care  system  and  another  with  experience  in  capital  asset  management  in 
the  federal  government. 

»  Get  the  best  federal  news  and  ideas  delivered  right  to  your  inbox.  Sign  up  here. 

If  the  president  and  Congress  allowed  the  commission's  recommendations  to  move  forward, 
then  VA  would  have  three  years  to  implement  or  begin  planning  for  the  closures  and 
modernizations.  The  bill  would  require  the  department  to  provide  “outplacement  assistance”  to 
all  employees  at  facilities  slated  for  closure. 

At  a  House  Veterans'  Affairs  Committee  hearing  Thursday,  lawmakers  acknowledged  the 
political  difficulty  in  moving  the  Asset  and  Infrastructure  Review  (AIR)  Act  forward. 

“The  deck  is  stacked  against  the  AIR  Act,”  said  Rep.  Phil  Roe,  R-Tenn.,  who  chairs  the 
committee  and  authored  the  draft  legislation.  “This  bill  is  bold,  transformative  and  controversial. 
Moving  forward  will  require  a  significant  amount  of  political  courage  and  let’s  face  it,  members 
are  not  known  specifically  for  that.” 

Democrats  on  the  panel  acknowledged  Congress  must  do  something  to  address  VA’s  excess 
and  misaligned  medical  facilities,  but  expressed  some  reservations  about  applying  a  BRAC 
process  to  VA.  Rep.  Tim  Walz,  D-Minn,  the  committee’s  ranking  Democrat,  called  it  a  “top 
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priority”  to  give  VA  more  authority  to  assess  and  ultimately  realign  department  resources.  He 
was  concerned  about  the  emphasis  on  cost  savings,  an  overly  ambitious  timeline  and  the  power 
entrusted  to  the  president.  Many  of  the  1,400  buildings  VA  has  already  identified  for  closure  are 
vacant — fewer  than  20  currently  provide  medical  services  to  veterans,  Walz  said — meaning  the 
low-hanging  fruit  will  not  deliver  much  in  the  way  of  savings. 

Veterans  service  organizations  at  the  hearings  voiced  similar  apprehensions  while  supporting 
the  larger  goal.  Any  savings,  they  said,  should  be  reinvested  back  into  the  VA  system. 

“We  do  not  believe  the  BRAC-like  model  is  the  most  appropriate  way  to  address  capital  asset 
needs,”  said  Joy  llem,  national  legislative  director  for  Disabled  American  Veterans.  She  said 
DAV  supports  making  VA  “more  nimble,”  but  added  Congress  should  not  move  forward  with  an 
asset  closure  plan  before  first  determining  the  future  of  the  Veterans  Choice  Program  and  the 
role  of  private  care  in  the  department’s  health  care  delivery.  She  added  VA  should  not  close  any 
facility  before  it  opens  an  alternative  building  or  it  establishes  a  private  facility  partnership. 

Roe  said  the  committee  will  take  up  legislation  addressing  the  future  of  the  choice  program, 
which  gives  veterans  struggling  to  receive  care  or  living  more  than  40  miles  from  the  closest  VA 
facility,  access  to  private  care  on  the  VA’s  dime,  in  three  weeks.  The  pairing  of  the  AIR  Act  to 
the  new  choice  bill  will  enable  the  committee  to  identify  savings  while  injecting  new  VA  spending 
on  health  care. 

Regan  Crump,  VA’s  assistant  deputy  under  secretary  for  health  for  policy  and  planning,  said  VA 
is  currently  assessing  its  current  and  future  needs  for  veterans.  Achieving  its  goals,  he  said, 
may  require  “significant  capital  investments”  to  accompany  the  closures  of  underused  facilities. 

While  some  disagreements  persist,  Walz  pledged  to  work  with  his  Republican  counterparts  to 
advance  some  form  of  the  legislation. 

“We  are  working  side  by  side  in  this,  but  it’s  a  journey,”  Walz  said,  later  emphasizing  the 
pressing-nature  of  the  issue.  “Time  is  not  on  our  side.  This  is  one  of  those  things  that  must  be 
dealt  with,  it  cannot  be  kicked  the  can  down  the  road.  But  among  that,  it  must  be  done  right. 
We’re  not  going  to  get  another  bite  at  this  thing.” 

Back  to  Top 


8.  Other 

8.1  -  Stars  and  Stripes:  Lawmakers  consider  pushing  VA  to  sell  Pershing  Hall,  its  5-star 
Paris  hotel  (12  October,  Nikki  Wentling,  1.5M  online  visitors/mo;  Washington,  DC) 

WASHINGTON  —  There’s  an  effort  underway  in  Congress  to  have  the  Department  of  Veterans 
Affairs  sell  an  18th  century  building  it  owns  in  Paris  that’s  leased  as  a  five-star  boutique  hotel 
and  spa. 

Members  of  the  House  Committee  on  Veterans’  Affairs  voiced  support  Thursday  for  a  bill 
authorizing  the  sale  of  Pershing  Hall,  which  was  established  as  a  World  War  I  memorial  by  the 
American  Legion  in  1928  and  transferred  to  the  VA  in  1991.  The  Legion  is  asking  the  property 
remain  under  ownership  of  the  federal  government  for  posterity. 
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“While  Pershing  Hall  is  probably  a  terrific  hotel,  it  makes  no  sense  that  the  VA  keeps  a  luxury 
hotel  in  Paris  on  its  books,”  said  Rep.  Mike  Coffman,  R-Colo.  “The  VA  needs  to  focus  its  time 
and  resources  on  its  core  mission:  taking  care  of  our  nation’s  veterans.” 

Coffman  introduced  the  legislation,  HR  2773,  authorizing  VA  Secretary  David  Shulkin  to  sell  the 
property  on  the  condition  that  whoever  buys  it  agrees  to  preserve  its  architecture.  The  money 
from  the  sale  and  any  historical  memorabilia  inside  would  be  given  to  the  American  Battle 
Monuments  Commission,  which  is  responsible  for  maintaining  American  military  cemeteries, 
monuments  and  memorials. 

Louis  Celli,  a  director  of  the  American  Legion  who  testified  Thursday,  said  the  property  has 
“deeply  personal  meaning”  to  the  organization. 

Above  the  building’s  entrance  is  the  Legion’s  wreath  and  star  emblem,  in  stone  and  iron.  At  one 
time,  it  was  full  of  fine  art,  furnishings,  plaques  and  other  memorabilia  with  some  tie  to  WWI. 
After  the  VA  took  over  the  building,  the  items  were  placed  in  multiple  storage  areas  in  the  United 
States  and  France. 

The  American  Legion  got  its  start  in  Paris  in  1919,  created  by  members  of  the  American 
Expeditionary  Force  in  WWI.  The  Legion  purchased  the  property,  which  had  been  a  townhouse, 
to  recognize  the  American  Expeditionary  Forces  and  Gen.  John  Pershing  and  maintain  the 
Legion’s  presence  in  Paris. 

Since  management  was  transferred  to  the  VA,  the  Legion  has  been  disappointed  with  what’s 
happened  with  the  building,  Celli  said. 

The  group  thought  it  would  remain  a  memorial  and  space  for  U.S.  veterans  in  Paris  to  go  for  VA 
aid.  Instead,  the  VA  signed  a  99-year  lease  in  1998  with  a  private  French  firm  that  operates  the 
hotel  and  spa. 

Coffman  criticized  the  lease,  calling  it  a  bad  deal  that  significantly  decreases  the  property’s 
market  value.  Without  the  lease,  the  appraised  value  is  about  $82  million,  according  to  the 
Legion.  If  the  building  is  sold  and  the  new  owner  is  required  to  honor  the  lease,  its  value  could 
drop  to  about  $8  million. 

The  Legion  asked  that  the  property  be  kept  under  federal  control  until  the  lease  is  complete  in 
2097. 

“We  are  displeased  as  to  how  VA  decided  to  use  the  building  but  also  understand  that  America, 
its  people,  and  the  need  for  memorials  and  VA  assistance  will  be  around  in  99  years  once  the 
lease  is  terminated,”  Celli  said.  “Selling  this  in  a  fire  sale  is  the  wrong  thing  to  do.” 

But  Republicans  and  Democrats  on  the  House  committee  said  the  VA  “should  not  be  in  the 
business  of  managing  hotels.” 

Rep.  Phil  Roe,  R-Tenn.,  chairman  of  the  House  committee,  said  he  was  uncertain  what  to  do 
and  needed  to  think  about  the  issue. 

“I  think  we  need  to  be  sensitive  and  aware  of  that  history,”  he  said. 
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Coffman  previously  attempted  to  have  the  VA  sell  Pershing  Hall  in  2015  to  help  pay  for  cost 
overruns  at  the  under-construction  VA  hospital  in  Aurora,  Colo.,  but  the  legislation  stalled. 

Back  to  Top 


Veterans  Affairs  Media  Summary  and  News  Clips 
^OVERSIGHT  13  October  2017 


59 

OPIA001416 


VA-1 8-0457-F-001 81 2 


Cc: 

Bcc: 

Subject:  VA  Stories  of  Note:  September  23  -  September  29,  201 7 

Date:  Fri  Sep  29  201 7  1 5:46:25  CDT 

Attachments: 


A  MESSAGE  FROM  THE  OFFICE  OF  PUBLIC  AND  INTERGOVERNMENTAL  AFFAIRS 
Stories  of  Note:  September  23  -  September  29 


Military  Times,  Sept.  29:  Amid  Cabinet  controversies,  VA  promises  to  post  secretary's  travel  details 
online  In  response  to  the  growing  scandal  of  Cabinet  officials  using  pricey  private  aircraft  for  business 
trips,  Veterans  Affairs  officials  announced  Friday  they  will  post  details  of  all  official  travel  by  department 
Secretary  David  Shulkin  online  to  provide  transparency  about  his  travels.  “Veterans  and  taxpayers  have 
a  right  to  know  about  my  official  travel  as  secretary,  and  posting  this  information  online  for  all  to  see  will 
do  just  that,”  Shulkin  said  in  a  statement. 

The  Washington  Times,  Sept.  27:  Shulkin:  VA  will  address  high  suicide  rates  in  veteran  population 
While  suicide  rates  rise  across  the  general  U.S.  population,  they  are  increasingly  rising  faster  in  the 
veteran  population,  Veteran  Affairs  Secretary  David  Shulkin  said  Wednesday  morning,  speaking  to  a 
conference  audience  ahead  of  a  Senate  hearing  to  address  preventive  measures  of  suicide.  Over 
42,000  people  committed  suicide  in  2014,  and  of  those,  at  least  20  suicides  a  day  were  veterans, 
according  to  the  most  recent  data  from  the  Centers  for  Disease  Control  and  Prevention. 

WITF  (PBS-33)  (Harrisburg,  Pa.),  Sept.  22:  VA  Secretary  visits  midstate,  promoting  efforts  to  modernize 
system  for  veterans  Veterans  Affairs  Secretary  David  Shulkin  participated  in  a  panel  discussion  in 
Mechanicsburg  Friday,  stressing  the  agency's  commitment  to  improve  care  for  veterans.  The  VA  has 
been  mired  in  controversy  since  reports  emerged  in  2014  of  patients  dying  while  awaiting  appointments 
and  of  coverups  at  the  Phoenix  VA  center. 

NPR  (Audio),  Sept.  27:  VA  Studying  Suicide  Prevention  In  Veterans  Suicide  among  veterans  is  22 
percent  higher  than  for  civilians  of  the  same  age,  and  broken  out  by  gender,  the  rate  is  a  startling  2.5 
times  higher  for  women.  That's  according  to  the  latest  Department  of  Veterans  Affairs  data  released  this 
month.  Now,  the  military  used  to  have  lower  rates  of  suicide,  but  as  that  changed  about  a  decade  ago, 
the  VA  and  the  Pentagon  started  pouring  resources  into  studying  this  problem. 

MedicaIXpress  (Raleigh,  N.C.),  Sept.  27:  VA  models  provide  guidance  for  care  of  hepatitis  C  infection 
The  U.S.  Department  of  Veterans  Affairs  (VA)  has  developed  models  of  care  that  can  be  used  to 
reduce  the  overall  burden  of  hepatitis  C  virus  (HCV)  infection,  according  to  a  study  published  online 
Sept.  25  in  the  Annals  of  Internal  Medicine.  Pamela  S.  Belperio,  Pharm.D.,  from  the  VA  Palo  Alto 
Health  Care  System  in  California,  and  colleagues  discussed  best  practices  for  HCV  care... 

The  Washington  Post,  Sept.  27:  Agency  warns  that  questionable  refinancings  may  be  costing  veterans 
big  money  Federal  officials  plan  to  crack  down  on  what  they  view  as  predatory  lending  schemes  - 
reminiscent  of  the  toxic  practices  seen  during  the  housing  boom  -  targeted  at  thousands  of  veterans 
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nationwide  who  have  VA  home  loans.  The  abuses  involve  serial  refinancings  that  generate  hefty  fees 
for  lenders  and  loan  brokers  but  leave  borrowers  in  worse  financial  shape  than  they  were  before  the 
transaction. 

Mississippi  Today  (Ridgeland,  Miss.),  Sept.  27:  Mississippi  hospitals  take  in  evacuees  from  Puerto 
Rico,  U.S.  Virgin  Islands  Eight  hospital  patients  receiving  medical  care  in  Puerto  Rico  and  the  U.S. 
Virgin  Islands  have  been  evacuated  to  Mississippi  hospitals  after  Hurricane  Maria  has  left  many  of 
Puerto  Rico's  medical  services  hospitals  in  critical  condition.  The  G.V.  “Sonny”  Montgomery  VA  Medical 
Center  announced  Wednesday  that  the  patients  have  arrived  via  the  Allen  C.  Thompson  Air  National 
Guard  Base  Field  and  are  being  assisted  by  staff  from  the  Mississippi  State  Department  of  Health... 

WXIN  (FOX-59,  Video)  (Indianapolis,  Ind.),  Sept.  26:  Howard  County  starting  court  to  help  keep 
veterans  out  of  jail  Veterans  facing  criminal  charges  could  soon  avoid  jail  time  thanks  to  a  new  program. 
The  county  is  setting  up  a  veterans  court,  aimed  to  give  military  men  and  women  a  chance  to  seek 
treatment,  rather  than  spend  time  behind  bars.  Howard  County  Judge,  Brandt  Parry  said  the  new 
program  is  a  problem-solving  court,  much  like  the  county's  drug  and  mental  health  court.  Both  programs 
have  helped  veterans  in  the  past. 

KRGV  (ABC-5,  Video)  (Weslaco,  Texas),  Sept.  27:  Housing  Program  Aims  to  Assist  Homeless 
Veterans  The  Housing  Urban  Development  and  Veteran  Affairs  Supportive  Housing  is  a  program 
designed  to  help  homeless  veterans  find  a  permanent  living  situation.  The  program  allocates  more  than 
78,000  vouchers  to  veterans  across  the  U.S.  every  year  to  help  veterans  with  their  monthly  rent.  One 
Rio  Grande  Valley  veteran  finds  himself  with  a  roof  over  his  head  tonight  through  the  HUD-VASH 
program.  Juan  Lopez  lost  his  house  and  eight  pets  to  a  fire. 

CMT  (Video)  (Nashville,  Tenn.):  Dallas  Cowboys  Cheerleaders:  Making  The  Team  Dallas  Cowboys 
Cheerleaders  (DCC)  come  to  Dallas  VA  every  year  to  visit  patients  during  National  Salute  Week. 
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Veterans  Affairs  Media  Summary  and  News  Clips 

10  October  2017 


1.  Top  Stories 

1.1  -  The  Washington  Post  (Wonkblog):  Why  so  many  veterans  go  hungry  —  and  VA’s 
new  plan  to  fix  it  (9  October,  Caitlin  Dewey,  43. 9M  online  visitors/mo;  Washington,  DC) 

Now,  in  a  first-of-its-kind  program,  the  Department  of  Veterans  Affairs  will  screen  all  vets  who 
visit  its  health-care  facilities  for  hunger,  asking  them  whether  they've  struggled  to  afford  food  in 
the  past  three  months.  That’s  welcome  news  to  Stegall  and  other  advocates,  who  say  vets  are 
especially  hard  to  reach  because  they’re  often  unwilling  to  seek  help. 

Hyperlink  to  Above 

1.2  -  U.S.  News  &  World  Report  (AP):  Delegation  Calls  for  Improved  Care  for  Women  at 
VA  Hospital  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

New  Hampshire's  congressional  delegation  is  calling  for  improved  facilities  for  women  who 
receive  care  at  the  only  veterans'  hospital  in  the  state.  The  Democratic  delegation  says  the 
current  women's  health  clinic  on  the  sixth  floor  of  the  Manchester  VA  Medical  Center  was 
damaged  during  a  flood  in  July.  They  want  to  make  sure  women  receive  care  in  an  appropriate 
setting  during  the  rebuilding  period. 

Hyperlink  to  Above 

1.3  -  U.S.  News  &  World  Report  (AP):  Feds  Providing  up  to  $2.7M  to  Renovate  Maine 
Veterans  Home  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

Maine's  U.S.  senators  say  the  state  is  going  to  benefit  from  up  to  $2.7  million  for  a  renovation 
and  expansion  project  at  the  Maine  Veterans’  Home  facility  in  Bangor.  Republican  Sen.  Susan 
Collins  and  independent  Sen.  Angus  King  say  the  funding  is  coming  from  the  federal 
Department  of  Veterans  Affairs'  State  Home  Construction  Grant  Program.  The  renovations  at 
the  Bangor  facility  are  underway. 

Hyperlink  to  Above 

1.4  -  Newsday:  LI  veterans  groups  worry  about  VA  move  to  private  care  (8  October,  Martin 
C.  Evans,  3.2M  online  visitors/mo;  New  York,  NY) 

As  policymakers  in  Washington  weigh  how  the  Department  of  Veterans  Affairs  provides  health 
care  for  those  who  have  served  the  nation,  advocates  on  Long  Island  are  seeking  assurances 
that  an  accelerating  shift  of  some  medical  functions  to  the  private  sector  will  not  deprive  the 
region’s  only  VA  hospital  in  Northport  of  precious  dollars. 

Hyperlink  to  Above 

1.5  -  Military  Times:  Senators  want  more  oversight  of  VA  budgets,  spending  (9  October, 
Leo  Shane  III,  2.1  M  online  visitors/mo;  Springfield,  VA) 

Tired  of  emergency  funding  requests  from  Veterans  Affairs  officials,  a  bipartisan  group  of 
senators  is  pushing  new  legislation  mandating  new  outside  oversight  of  the  department  to  spur 
better  budgeting  practices.  “Over  the  past  several  months,  we’ve  seen  the  VA  lurch  from  funding 
crisis  to  funding  crisis  because  of  its  inability  to  effectively  manage  its  budget,”  said  Sen.  John 
McCain,  R-Ariz.  and  one  of  the  proposal’s  sponsors. 

Hyperlink  to  Above 
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1.6-  WXIA  (NBC-1 1 ,  Video):  Army  vet  finally  gets  help  after  V.A.  delays  life-saving  chemo 
treatment  (9  October,  Andy  Pierrotti,  1.5M  online  visitors/mo;  Atlanta,  GA) 

When  George  Geiger  served  in  Vietnam,  gunfire  shot  down  his  helicopter  six  times.  He  was 
wounded  twice.  Forty-nine  years  later,  the  71 -year-old  Purple  Heart  recipient  is  fighting  to 
survive  throat  cancer  and  the  bureaucracy  of  the  Veteran  Health  Administration  to  get 
appropriate  treatment.  This  past  summer,  doctors  at  the  Atlanta  VA  hospital  broke  the  bad 
news. 

Hyperlink  to  Above 


2.  Veteran  and  Employee  Experience 

2.1  -  The  Washington  Post  (The  Fed  Page):  Traveling  in  style:  Trump’s  White  House 
wrestles  with  Cabinet  costs  (8  October,  Drew  Harwell,  Lisa  Rein  and  Jack  Gillum,  43. 9M 
online  visitors/mo;  Washington,  DC) 

Travel  by  Trump  and  the  Cabinet  has  highlighted  tensions  among  agencies  and  the  White 
House  over  contradictory  federal  spending  messages  from  Republican  leaders.  After  The  Post 
reported  that  Shulkin,  an  Obama  administration  holdover,  mixed  business  and  pleasure  during  a 
July  outing  to  Denmark  and  England  with  his  wife  and  three  agency  officials,  administration 
officials  familiar  with  White  House  thinking  said  they  had  warned  Shulkin’s  staff  about  paying  for 
such  a  large  delegation. 

Hyperlink  to  Above 

2.2  -  Providence  Journal:  Veterans  Journal:  Differing  opinions  on  VA  Secretary  Shulkin’s 
travel  transparency  (8  October,  George  W.  Reilly,  1.2M  online  visitors/mo;  Providence,  Rl) 

VA  Secretary  Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and 
Denmark  in  July,  where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health 
issues,  according  to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary 
traveled  in  coach  on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Hyperlink  to  Above 

2.3  -  Dayton  Daily  News:  Ohio’s  Hospice  hires  top  leader  leaving  Davton  VA  Medical 
Center  (9  October,  Kaitlin  Schroeder,  1.1M  online  visitors/mo;  Dayton,  OH) 

The  outgoing  chief  executive  at  the  Dayton  VA  Medical  Center  will  be  moving  on  to  a  leadership 
position  with  Ohio’s  Hospice.  CEO  Glenn  Costie,  who  is  retiring  at  the  end  of  October  from  the 
VA,  will  be  the  new  chief  of  veteran  services  at  Ohio’s  Hospice,  according  to  the  nonprofit. 
“Glenn  Costie’s  proven  leadership  of  Veteran  care  will  be  a  great  asset  to  Ohio’s  Hospice 
mission  and  care,”  Ohio’s  Hospice  President  and  CEO  Kent  Anderson  said  in  a  statement. 

Hyperlink  to  Above 

2.4  -  Arkansas  Democrat-Gazette:  New  Arkansas  clinic  staffed  bv  VA:  facility  joins  shift 
away  from  contractor-run  services  for  vets  (9  October,  Hunter  Field,  871k  online  visitors/mo; 
Little  Rock,  AR) 

The  Central  Arkansas  Veterans  Healthcare  System  has  opened  a  new  outpatient  clinic  in  Mena, 
staffed  entirely  with  U.S.  Department  of  Veterans  Affairs  personnel.  One  of  16  community-based 
outpatient  clinics  in  the  state,  the  new  Mena  clinic  is  the  most  recent  in  the  state  to  shift  away 
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from  the  contractor-run  format  to  strictly  VA  staff.  The  Pine  Bluff  clinic  will  be  the  next  to  make 
the  change,  a  Little  Rock  VA  spokesman  said  last  week. 

Hyperlink  to  Above 

2.5  -  WFED  (AM-1500):  DHS,  GPO  get  ‘new’  IT  executives:  VA  losing  long-time  acquisition 
leader  (9  October,  Jason  Miller,  831k  online  visitors/mo;  Washington,  DC) 

It’s  not  all  promotions  and  job  changes.  Two  agencies  are  looking  for  new  executives.  Greg 
Giddens,  the  Veterans  Affairs  Department’s  acting  director  of  the  Office  of  Enterprise 
Integration,  is  retiring  at  the  end  of  November.  In  an  email  to  staff  obtained  by  Federal  News 
Radio,  Giddens  said  he  announced  his  decision  a  little  earlier  than  normal  in  order  to  give  VA 
time  to  begin  the  process  to  fill  his  former  role... 

Hyperlink  to  Above 

2.6  -  WFED  (AM-1500,  Audio):  TIGTA:  IRS  didn’t  just  target  conservative  groups  (9 

October,  Eric  White,  831k  online  visitors/mo;  Washington,  DC) 

Sen.  Bernie  Sanders  (l-Vt.)  wants  to  give  $5  billion  to  the  Veterans  Affairs  Department  to  fill 
almost  50,000  vacant  positions  and  to  continue  minor  construction  projects  at  VA  facilities.  The 
American  Federation  of  Government  Employees  said  it  prefers  this  bill  to  others,  which  would 
permanently  change  the  Veterans  Choice  Program.  AFGE  said  Congress  should  focus  on 
changes  it  can  make  to  improve  VA,  not  shift  more  veterans-related  services  to  the  private 
sector. 

Hyperlink  to  Above 

2.7  -  Becker’s  Hospital  Review:  VA's  acting  undersecretary  for  health  steps  down  (9 

October,  Anuja  Vaidya,  441k  online  visitors/mo;  Glencoe,  IL) 

Poonam  Alaigh,  MD,  acting  under  secretary  of  health  at  U.S.  Department  of  Veterans  Affairs, 
left  her  role  Oct.  7,  according  to  a  Military.com  report.  Dr.  Alaigh  has  served  in  the  role  since 
May.  She  told  VA  employees  that  she  was  "resigning  for  family  reasons,"  according  to  the 
report. 

Hyperlink  to  Above 

2.8  -  KSFY  (ABC-13,  Video):  Pin-Ups  for  Vets  volunteers  will  visit  Sioux  Falls  VA  hospital 

(9  October,  Bridget  Bennett,  157k  online  visitors/mo;  Sioux  Falls,  SD) 

Volunteers  from  the  non-profit  organization  Pin-Ups  for  Vets  will  visit  the  Sioux  Falls  VA  Hospital 
T uesday  after  a  long  week  of  online  debate.  Last  week  the  Sioux  Falls  VA  sent  the  group  a 
letter  denying  their  visit,  but  after  the  letter  was  posted  online,  a  social  media  storm  followed 
largely  filled  with  support  for  the  volunteer  organization. 

Hyperlink  to  Above 

2.9  -  Beaufort  Gazette:  Veterans:  This  card  (coming  soon?)  from  the  VA  can  help  you  get 
business  discounts  (9  October,  Wade  Livingston,  66k  online  visitors/mo;  Bluffton,  SC) 

It  took  a  couple  of  years,  but  it  appears  the  U.S.  Department  of  Veterans  Affairs  will  soon  start 
issuing  veterans  ID  cards  so  those  who’ve  served  can  prove  they’ve  done  so,  and  take 
advantage  of  promotions  and  discounts.  Beginning  sometime  in  November,  the  cards  will  be 
available  to  all  honorably  discharged  veterans  who  apply  through  the  VA’s  website,  Military.com 
reported. 
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Hyperlink  to  Above 

2.10  -  KRXI  (FOX-11,  Video):  Nevada  Department  of  Veteran  Services  to  receive  $46,000 
federal  grant  for  sports  program  (9  October,  Sanaz  Tahernia,  65k  online  visitors/mo;  Reno, 
NV) 

The  U.S.  Department  of  Veterans  Affairs  approved  a  $46,000  federal  grant  request  by  the 
Nevada  Department  of  Veterans  Services  that  will  go  toward  an  "Adaptive  Sports  Program"  to 
be  implemented  in  the  City  of  Reno,  the  City  of  Las  Vegas  and  the  Sky  Tavern  Ski  Academy. 
These  sports  programs  are  community-based  programs  that  provide  therapeutic  recreational 
services  to  allow  disabled  veterans  and  injured  members  of  the  military  stay  active  and  involved 
in  their  communities. 

Hyperlink  to  Above 

2.11  -  Reveal:  Fifth  senator  slams  Trump  administration  over  blanket  ethics  waiver  on  for- 
profit  college  payments  (9  October,  Aaron  Glantz,  39k  online  visitors/mo;  Emeryville,  CA) 

U.S.  Sen.  Tom  Carper  of  Delaware  has  become  the  fifth  Democratic  lawmaker  to  demand  the 
Trump  administration  scrap  its  plan  to  waive  a  50-year-old  anti-corruption  law  that  prevents 
officials  who  administer  the  Gl  Bill  from  accepting  money  from  for-profit  schools  backed  by 
taxpayer  subsidies.  In  a  letter  sent  Friday  to  Secretary  of  Veterans  Affairs  David  Shulkin,  Carper 
called  the  administration’s  plan  to  allow  all  VA  employees  to  accept  money  from  for-profit 
colleges  “legally  dubious.” 

Hyperlink  to  Above 

2.12  -  CBS  News  Radio  (ConnectingVets.com):  9  tips  to  save  you  time  at  the  VA  (9 

October,  Jonathan  Kaupanger,  23k  online  visitors/mo;  New  York,  NY) 

Wait  times  at  Veterans  Affairs  medical  centers  continue  to  be  an  issue.  Here  are  a  few  tips  to 
help  save  you  time  and  energy  as  you  manage  your  way  through  the  VA.  Schedule  your 
appointment  first  thing  in  the  morning  or  right  after  lunch.  Many  doctors,  outside  of  the  VA,  are 
bound  by  quotas  and  have  to  see  as  many  patients  as  possible.  VA  doctors  focus  on  quality 
instead  of  quantity.  Because  of  this,  they  tend  to  run  over  scheduled  times.  Making  an 
appointment  for  either  first  thing  in  the  morning  all  but  guarantees  that  you’ll  be  seen  on  time. 

Hyperlink  to  Above 


3.  Access  to  Healthcare 


3.1  -  New  York  Daily  News:  Lincoln  Hospital  patient  paralyzed  after  ER  blunder  leaves 
him  waiting  two  hours  for  treatment  (9  October,  Greg  B.  Smith,  26M  online  visitors/mo;  New 
York,  NY) 

In  the  months  after  he  became  paralyzed,  he  said,  he  “gave  up”  on  everything,  realizing  he 
would  never  walk  again.  But  recently,  he’s  been  working  with  doctors  at  the  Bronx  Veterans 
Affairs  Medical  Center  on  Kingsbridge  Road  to  use  a  robotic  device  that  allows  him  to  walk  with 
the  aid  of  canes. 

Hyperlink  to  Above 
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3.2  -  WVEC  (ABC-13,  Video):  New  VA  outpatient  clinic  proposal  on  the  table  for  Va.  Beach 
City  Council  (9  October,  Megan  Shinn,  607k  online  visitors/mo;  Norfolk,  VA) 

A  Veteran's  Outpatient  Clinic  may  soon  open  in  Virginia  Beach.  The  city  is  set  to  discuss  the 
clinic  proposal  during  the  city  council  meeting  tomorrow.  Congress  authorized  construction  of 
the  VA  clinic,  and  the  President  has  signed  legislation  and  funding  is  available.  However, 
choosing  a  location  depends  on  finding  a  155,000  square-foot  facility  and  a  developer  to  build  it. 
The  idea  though  has  veterans  like  Joseph  Brady  excited. 

Hyperlink  to  Above 

3.3  -  The  Day:  Veterans  binge  eating  is  serious  problem  (9  October,  438k  online  visitors/mo; 
New  London,  CT) 

We  at  the  VA  have  an  urgent  imperative  to  address  suicide,  PTSD,  and  opioid  addiction  among 
our  veterans.  The  study  of  overweight  and  eating  behavior  in  no  way  diminishes  these 
initiatives.  Being  overweight  is  an  American  problem  affecting  68  percent  of  the  population,  but 
an  even  greater  veteran  problem  affecting  close  to  80  percent  of  those  utilizing  the  VA 
Healthcare  System. 

Hyperlink  to  Above 

3.4  -  News  &  Sentinel:  Counsel:  Clarksburg  VA  manipulated  patient  data  (10  October,  Jess 
Mancini,  187k  online  visitors/mo;  Parkersburg,  WV) 

Patient  data  was  intentionally  manipulated  at  the  Louis  A.  Johnson  VA  Medical  Center  in 
Clarksburg  to  artificially  reduce  reported  wait  times  and  the  volume  of  patient  visits,  the  U.S. 
Office  of  the  Special  Counsel  said  in  a  press  release.  A  VA  investigative  report  said  a  manager 
at  the  hospital  over  the  last  seven  years  attempted  to  influence  nursing  staff  to  place  emergency 
patients  in  two  unofficial  clinics... 

Hyperlink  to  Above 

3.5  -  5280  Magazine:  Colorado  Veterans  Face  Higher  Suicide  Rates  -  Veterans  in  the 
Western  States  die  by  suicide  at  significantly  higher  rates  than  the  rest  of  the  country, 

according  to  the  Department  of  Veterans  Affairs'  latest  data.  (9  October,  Lisa  Wirthman, 
138k  online  visitors/mo;  Denver,  CO) 

Rural  isolation,  high  gun  ownership,  and  a  sense  of  rugged  individualism  may  contribute  to 
higher  rates  of  suicide  among  military  veterans  in  Colorado  and  the  Western  States.  The  United 
States  Department  of  Veterans  Affairs  (VA)  first  state- by-state  report  on  veteran  suicide, 
released  in  September,  examines  35  years  of  data  through  2014.  The  findings  reinforce  known 
patterns — but  also  offer  new  insights  into  who  is  at  risk,  including  veterans  over  age  50  and 
female  veterans. 

Hyperlink  to  Above 

3.6  -  WUSF  (NPR-89.1):  Veterans  Health  Program  Proposed  (8  October,  78k  online 
visitors/mo;  Tampa,  FL) 

Saying  Florida  has  the  “infrastructure  and  capacity  to  serve  the  health  care  needs  of  our  veteran 
community,”  a  Republican  senator  Friday  proposed  a  program  that  would  allow  veterans  to  tap 
into  the  state  Medicaid  managed-care  system  as  an  alternative  to  the  federal  Veterans  Health 
Administration  system. 

Hyperlink  to  Above 
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4.  Women  Veterans  -  All  clips  in  top  stories 


5.  Appeals  Modernization  -  No  Coverage 


6.  Strategic  Partnerships  -  No  Coverage 


7.  Supply  Chain  Modernization  -  No  Coverage 


8.  Other 


8.1  -  FOX  News  (Video):  Single-paver  health  care  means  you  might  be  denied  surgery  for 
being  too  fat  --  no,  really  (8  October,  Sally  Pipes,  32. 5M  online  visitors/mo;  New  York,  NY) 
America's  own  experiment  with  single-payer  -  the  Veterans  Health  Administration  in  the 
Department  of  Veterans  Affairs  -  is  a  national  embarrassment.  A  federal  investigation  found  that 
more  than  200  veterans  died  while  waiting  for  care  at  a  Phoenix  VA  facility  in  2015.  The  same  is 
true  of  almost  100  veterans  at  a  Los  Angeles  VA  hospital  between  October  2014  and  August 
2015. 

Hyperlink  to  Above 

8.2  -  Richmond  Times-Dispatch:  Va.  legislators  decry  use  of  a  state  grant  for  painful  tests 
on  dogs  at  Richmond  VA  hospital  (8  October,  Katie  O’Connor,  1 .5M  online  visitors/mo; 
Richmond,  VA) 

Researchers  at  the  Hunter  Holmes  McGuire  VA  Medical  Center  in  Richmond  have  induced 
heart  attacks  in  dogs,  surgically  implanted  pacemakers  into  them  and  trained  them  to  run  on 
treadmills,  all  in  the  name  of  studying  heart  health  in  humans.  Some  of  the  experiments  are 
known  to  inflict  severe  pain  in  the  dogs  and  puppies  —  some  are  as  young  as  6  months  —  while 
withholding  pain  relief. 
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1.  Top  Stories 

1.1  -  The  Washington  Post  (Wonkblog):  Why  so  many  veterans  go  hungry  —  and  VA’s 
new  plan  to  fix  it  (9  October,  Caitlin  Dewey,  43. 9M  online  visitors/mo;  Washington,  DC) 

When  Greg  Stegall  left  the  Navy  at  30  years  old,  he  found  himself  utterly  adrift:  a  single  dad  with 
no  degree,  no  clear  plans  for  the  future  and  a  short  resume  in  a  down  job  market.  Struggling  to 
find  work,  Stegall  put  his  son  in  a  boarding  school  for  poor  children  and  asked  his  parents  for 
money  and  food. 

Nearly  30  years  later,  Stegall  —  now  58  —  oversees  a  program  at  a  Pennsylvania  food  bank 
that  delivers  meals  to  hungry  veterans.  But  he  still  regularly  sees  other  vets  in  similar  situations. 

Military  advocates  have  long  warned  that  certain  groups  of  veterans  suffer  extreme  rates  of 
hunger.  Those  include  veterans  of  the  wars  in  Iraq  and  Afghanistan  —  27  percent  of  whom  have 
struggled  to  put  food  on  the  table. 

Now,  in  a  first-of-its-kind  program,  the  Department  of  Veterans  Affairs  will  screen  all  vets  who 
visit  its  health-care  facilities  for  hunger,  asking  them  whether  they've  struggled  to  afford  food  in 
the  past  three  months.  That’s  welcome  news  to  Stegall  and  other  advocates,  who  say  vets  are 
especially  hard  to  reach  because  they’re  often  unwilling  to  seek  help. 

Any  program  that  tries  to  engage  hungry  vets  will  “make  a  positive  impact  in  their  lives,”  Stegall 
said. 

Veterans'  hunger  has  long  flown  under  the  policy  radar,  in  part  because  it  varies  widely  between 
generations  and  regions.  Overall,  multiple  studies  have  found  that  all  veterans’  rates  of  both 
poverty  and  food  insecurity  are  lower  than  those  in  the  general  population. 

But  there  are  pockets  of  vets  who  experience  hunger  often.  People  with  disabilities  and  mental 
illnesses  are  far  more  likely  to  be  food  insecure,  according  to  data  from  the  Department  of 
Agriculture.  An  estimated  39,000  veterans  were  homeless  in  2016,  which  can  make  it  difficult  to 
access  food. 

Most  strikingly,  a  2015  paper  published  in  the  journal  Public  Health  Nutrition  found  that  veterans 
of  the  Iraq  and  Afghanistan  wars  suffer  from  food  insecurity  at  more  than  double  the  national 
rate  of  12  percent. 

It  isn’t  entirely  clear  why  more  recent  veterans  suffer  higher  rates  of  hunger.  Researchers  have 
hypothesized  that  it  may  relate  to  the  state  of  the  job  market  when  they  left  the  military,  or  to  the 
high  incidence  of  post-traumatic  stress  disorder  and  substance  abuse.  It  may  also  have 
something  to  do  with  the  demographics  of  servicemen  in  an  all-volunteer  army  —  which  tends  to 
draw  from  lower  socioeconomic  groups  —  as  opposed  to  the  demographics  of  those  who 
served  in  Vietnam,  Korea  and  World  War  II. 

The  apparent  epidemic  among  recent  veterans  —  as  well  as  urging  from  a  bipartisan  coalition  of 
politicians  and  anti-hunger  groups  —  has  prompted  VA  to  reevaluate  its  food  security  approach. 
In  early  October,  VA  launched  a  screening  initiative  that  will  be  implemented  at  all  its  facilities  by 
the  end  of  the  month. 
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“This  is  a  huge  step  forward,  to  just  ask  the  question,”  said  Josh  Protas,  the  head  of  government 
relations  for  the  anti-hunger  organization  Mazon,  which  spearheaded  efforts  to  get  VA  to  launch 
a  screening  project.  “We’re  hoping  that  VA  will  continue  building  on  that.” 

Under  the  program,  VA  health-care  providers  will  ask  all  patients  whether  they  have  run  out  of 
food  or  struggled  to  pay  for  it  within  the  past  three  months.  If  they  say  yes,  VA  staff  will  connect 
them  to  a  local  food  pantry  or  community  program,  share  information  on  enrolling  in 
Supplemental  Nutrition  Assistance  Program  (food  stamps)  or  refer  them  to  follow-up  care  with  a 
dietary  counselor,  if  needed. 

Advocates  say  this  is  a  critical  step  toward  addressing  hunger  in  a  vulnerable  —  and  often 
unreachable  —  population.  Veterans  frequently  suffer  from  conditions,  such  as  disability  or 
mental  illness,  that  can  impede  them  from  seeking  help.  The  stigma  against  accepting 
“handouts”  is  also  a  common  problem,  said  Stegall,  whose  program  distributes  pantry  boxes  at 
VFW  Halls  to  help  needy  veterans  feel  more  comfortable. 

He  remembers  one  vet  —  a  man  with  a  recent  hip  replacement  and  a  single  jar  of  spaghetti 
sauce  in  his  cupboard  —  who  refused  a  pantry  box  because  “someone  else  might  need  that 
food  more.”  The  man  was  referred  to  Stegall’s  program  by  one  of  his  VA  caretakers. 

Experts  are  also  hopeful  the  screenings  will  help  clinicians  address  other  diet-related  health 
issues,  such  as  diabetes  and  depression.  Studies  of  VA  patients  have  shown  that  veterans  who 
struggle  with  food  insecurity  also  tend  to  have  problems  in  these  areas,  and  VA  has  identified 
hunger  as  a  major  factor  behind  hypoglycemic  incidents  in  its  diabetic  patients. 

A  2015  pilot  of  the  VA  hunger-screening  program,  which  focused  on  clinics  for  homeless  and 
formerly  homeless  veterans,  found  the  screenings  could  help  identify  these  issues  early. 

“When  health  care  providers  at  pilot  clinics  were  queried  on  user  acceptance  and 
implementation  issues  related  to  the  screening,  all  universally  endorsed  the  program,”  an 
academic  paper  on  the  pilot  concluded. 

In  the  coming  months,  the  agency  plans  to  ramp  up  a  number  of  other  initiatives  designed  to 
feed  veterans  on  and  off  their  campuses. 

Anne  Utech,  the  acting  national  director  of  VA  Nutrition  and  Food  Services,  said  the  agency  is 
conducting  regular  training  on  food  insecurity.  In  June,  VA  launched  a  pilot  program  with 
Feeding  America  that  set  up  mini-food  pantries  at  10  VA  medical  facilities.  And  the  agency 
consulted  with  Community  Foodworks,  a  D.C. -based  nonprofit  organization,  on  a  tool  to  help 
connect  veterans  to  nearby  farmers  markets. 

But  advocates  say  the  government  must  still  do  more  to  address  hunger —  among  veterans  and 
among  families  with  active-duty  military  members.  Protas  said  he  would  like  to  see  better  follow¬ 
up  from  VA  to  make  sure  vets  are  getting  help.  His  organization  has  called  on  the  department  to 
come  up  with  ways  to  reach  the  millions  of  veterans  who  don’t  use  VA  hospitals  or  health  clinics. 

Mazon  is  also  pushing  for  changes  in  SNAP  rules  that  prevent  military  families  from  receiving 
food  benefits.  More  than  half  of  children  in  Pentagon-run  schools  qualify  for  free  or  reduced- 
price  lunch  —  indicating  their  families  are  struggling  to  provide  food,  according  to  the 
Department  of  Defense. 


Veterans  Affairs  Media  Summary  and  News  Clips 
10  October  2017 


8 

OPIA001428 


VA-1 8-0457-F-001 824 


171010_Veterans  Affairs  Media  Summary  and  News  Clips.docx  for  Printed  Item:  47  (  Attachment  1  of  2) 


Protas  expects  the  issue  to  surface  during  the  upcoming  Farm  Bill  negotiations. 

“We’d  like  to  get  that  issue  resolved  as  soon  as  possible,”  he  said.  “Needless  to  say,  it’s 
important.” 

Back  to  Top 


1.2  -  U.S.  News  &  World  Report  (AP):  Delegation  Calls  for  Improved  Care  for  Women  at 
VA  Hospital  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

CONCORD,  N.H.  (AP)  —  New  Hampshire's  congressional  delegation  is  calling  for  improved 
facilities  for  women  who  receive  care  at  the  only  veterans'  hospital  in  the  state. 

The  Democratic  delegation  says  the  current  women’s  health  clinic  on  the  sixth  floor  of  the 
Manchester  VA  Medical  Center  was  damaged  during  a  flood  in  July.  They  want  to  make  sure 
women  receive  care  in  an  appropriate  setting  during  the  rebuilding  period. 

Sens.  Jeanne  Shaheen  and  Maggie  Hassan,  and  Reps.  Carol  Shea-Porter  and  Annie  Kuster 
wrote  to  Acting  Director  Alfred  Montoya  that  they're  concerned  the  facilities  are  inadequately 
designed  to  accommodate  women,  some  of  whom  are  survivors  of  military  sexual  assault 
trauma. 

They  seek  a  separate  entrance  for  women  veterans  at  the  center  and  the  relocation  of  the 
women's  clinic  to  the  first  floor  of  a  separate  building. 

Back  to  Top 


1.3  -  U.S.  News  &  World  Report  (AP):  Feds  Providing  up  to  $2.7M  to  Renovate  Maine 
Veterans  Home  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

BANGOR,  Maine  (AP)  —  Maine's  U.S.  senators  say  the  state  is  going  to  benefit  from  up  to  $2.7 
million  for  a  renovation  and  expansion  project  at  the  Maine  Veterans'  Home  facility  in  Bangor. 

Republican  Sen.  Susan  Collins  and  independent  Sen.  Angus  King  say  the  funding  is  coming 
from  the  federal  Department  of  Veterans  Affairs’  State  Home  Construction  Grant  Program. 

The  renovations  at  the  Bangor  facility  are  underway.  The  senators  say  the  needed 
improvements  will  modernize  the  facility,  give  residents  a  more  comfortable  space  to  live  and 
create  a  safe  environment  for  employees. 

The  senators  say  the  project  involves  renovating  a  20,000-square-foot  skilled  nursing  unit  and 
adding  5,000  square  feet  to  expand  the  40-bed  unit. 

Back  to  Top 
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1.4  -  Newsday:  LI  veterans  groups  worry  about  VA  move  to  private  care  (8  October,  Martin 
C.  Evans,  3.2M  online  visitors/mo;  New  York,  NY) 

As  policymakers  in  Washington  weigh  how  the  Department  of  Veterans  Affairs  provides  health 
care  for  those  who  have  served  the  nation,  advocates  on  Long  Island  are  seeking  assurances 
that  an  accelerating  shift  of  some  medical  functions  to  the  private  sector  will  not  deprive  the 
region’s  only  VA  hospital  in  Northport  of  precious  dollars. 

Congressional  Republicans  and  President  Donald  Trump  have  proposed  budgets  for  the  coming 
year  that  would  boost  existing  private-sector  care  options  as  a  more  cost-effective  way  to  deliver 
services  to  veterans,  while  at  the  same  time  sparing  them  long  drives  to  VA  facilities  and  long 
wait  times  for  appointments  there. 

“We  can’t  afford  to  continue  to  do  what  we  are  doing,  we  just  don’t  have  the  money,”  said  Rep. 
Phil  Roe  (R-Tenn.),  chairman  of  the  House  Veterans  Affairs  Committee  during  a  recent  visit  to 
the  VA  Medical  Center  Northport.  “We’ve  got  to  get  it  right-sized  to  provide  quality  care  for  those 
patients.” 

But  with  billions  of  dollars  of  veterans  health  care  spending  at  stake,  talk  of  a  further  shift  of 
medical  functions  away  from  VA  facilities  makes  some  veterans  advocates  uneasy. 

Veterans  organizations  say  existing  VA  facilities  have  specific  expertise  in  handling  military- 
related  maladies,  such  as  blast  wounds,  spinal  cord  damage,  traumatic  brain  injuries  and  post- 
traumatic  stress  disorder.  Veterans  would  be  denied  the  benefit  of  that  expertise  if  the  VA  turns 
more  to  the  private  sector,  critics  say. 

“What  scares  a  lot  of  veterans  is  the  way  they  talk  about  getting  rid  of  VA  facilities,  or  of  excess 
capacity  in  some  areas,”  said  Kristofer  Goldsmith,  an  Iraq  War  veteran  and  Bellmore  native  who 
is  assistant  director  for  policy  and  government  relations  for  Vietnam  Veterans  of  America. 

“Those  fears  of  creeping  privatization  have  not  been  allayed.” 

The  timing  of  the  policy  debate  is  especially  ripe  for  Northport,  a  sprawling  collection  of  aging 
buildings  that  faces  expenditures  estimated  at  more  than  $250  million  to  address  deteriorating 
infrastructure,  including  leaking  roofs,  failing  ventilation  systems,  flooding  pedestrian  tunnels 
and  crumbling  brickwork. 

The  recent  move  toward  privatization  at  the  VA  dates  back  at  least  to  2014,  when  a  national 
scandal  surrounding  long  wait  times  to  schedule  doctor’s  appointments  at  VA  hospitals  elicited 
demands  for  easier  access. 

Congress  responded  by  creating  the  Choice  Program,  which  allows  veterans  who  live  more  than 
40  miles  from  a  VA  facility,  or  who  faced  a  wait  of  30  days  for  a  doctor’s  appointment  there,  to 
seek  treatment  at  a  private  facility  and  have  the  government  pay  for  it. 

The  Trump  administration  has  proposed  spending  $72.3  billion  on  veterans’  health  care  in  2018, 
a  $4.6  billion  increase  over  the  current  year.  That  budget  includes  $13.2  billion  for  health  care  at 
non-VA  facilities  —  the  line  item  that  includes  the  Choice  Program  —  $5.3  billion  more  than  in 
2017. 

Leaders  with  veterans  organizations  worry  that  a  too-aggressive  expansion  of  Choice  could  gut 
the  VAs’  in-house  medical  offerings. 
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“It  is  a  ‘stealth’  privatization  attempt  which  The  American  Legion  fully  opposes,”  Charles  Schmitt, 
the  National  Commander  of  the  American  Legion,  wrote  in  May. 

“We  believe  that  would  drain  resources  away  from  the  VA  that  would  be  required  for  the  VA  to 
improve,”  said  Garry  Augustine,  executive  director  of  the  Disabled  American  Veterans 
Washington,  D.C.,  headquarters.  “It  would  also  be  fragmented  care.” 

The  head  of  the  VA,  Secretary  David  Shulkin,  sought  to  allay  those  concerns  in  a  July  USA 
Today  Op-Ed,  in  which  he  said  increased  spending  for  in-house  care  would  be  three  times 
greater  in  the  coming  year  than  the  increase  in  spending  to  send  patients  to  private  doctors.  A 
VA  spokesman  forwarded  the  op-ed  when  asked  to  comment  for  this  story,  saying  it  reflected 
the  position  of  the  agency. 

“Some  critics  complain  that  letting  veterans  choose  where  they  get  certain  health  care  services 
will  lead  to  the  privatization  of  VA,”  Shulkin  wrote.  “Nothing  could  be  further  from  the  truth.” 

Shulkin  said  outsourcing  some  medical  procedures  can  help  the  VA  focus  on  in-house  medical 
procedures  it  does  best. 

“We  are  ramping  up  both  simultaneously  in  order  to  meet  the  health  care  needs  of  the  veterans 
we  are  charged  with  serving,”  Shulkin  wrote. 

The  VA  provides  care  to  about  30,000  of  Long  Island’s  roughly  130,000  veterans  each  year, 
according  to  Northport  officials.  Northport’s  proposed  budget  for  next  year  is  $250  million, 
including  $12  million  for  non-VA  health  care. 

Demands  on  the  VA  health  care  system  have  increased  in  recent  years,  even  as  the  ranks  of 
the  nation’s  roughly  20  million  veterans  have  thinned  by  more  than  17  percent  since  2001  with 
the  fading  of  the  World  War  II  population,  and  are  expected  to  decline  another  19  percent  as 
more  Korean  War  and  Vietnam  veterans  die  over  the  next  decade.  According  to  the  RAND 
Corp.,  a  think  tank  that  focused  on  military  issues,  the  number  of  vets  who  use  the  VA  health 
system  has  soared  by  nearly  80  percent  since  2000. 

A  growing  percentage  of  unenrolled  veterans  have  begun  opting  into  the  VA  system,  leading  to 
the  increase  in  VA  patients,  the  Rand  study  said. 

A  2014  Congressional  Budget  Office  comparison  of  VA  and  private  sector  health  care  costs 
found  indications  that  VA  care  is  cheaper  than  care  provided  in  the  private  sector,  while 
cautioning  that  the  results  were  not  necessarily  conclusive. 

In  a  written  statement,  Rep.  Lee  Zeldin,  (R-Shirley),  downplayed  concerns  that  privatization 
poses  a  risk. 

“Funding  for  VA  care  and  funding  for  Choice  are  two  separate  pots  of  money,”  Zeldin  said. 

“Both  programs  received  additional  funding  this  year.” 

Rep.  Thomas  Suozzi  (D-Glen  Cove),  whose  3rd  Congressional  District  includes  the  Northport 
VA  Medical  Center,  said  he  supports  a  strategy  of  offering  more  VA  medical  services  in  satellite 
clinics.  But  he  said  he  opposes  any  overall  reduction  in  medical  staff,  or  a  level  of  medical  care 
outsourcing  that  would  jeopardize  Northport’s  future. 
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“If  you  go  to  privatization,  and  if  the  VA  budget  is  cut  in  the  future,  you’re  left  with  nothing,” 
Suozzi  said. 

Back  to  Top 


1.5  -  Military  Times:  Senators  want  more  oversight  of  VA  budgets,  spending  (9  October, 
Leo  Shane  III,  2.1  M  online  visitors/mo;  Springfield,  VA) 

Tired  of  emergency  funding  requests  from  Veterans  Affairs  officials,  a  bipartisan  group  of 
senators  is  pushing  new  legislation  mandating  new  outside  oversight  of  the  department  to  spur 
better  budgeting  practices. 

“Over  the  past  several  months,  we’ve  seen  the  VA  lurch  from  funding  crisis  to  funding  crisis 
because  of  its  inability  to  effectively  manage  its  budget,”  said  Sen.  John  McCain,  R-Ariz.  and 
one  of  the  proposal’s  sponsors. 

“Our  veterans  deserve  to  have  certainty  that  their  access  to  quality  care  in  the  community 
through  the  Veterans  Choice  program  will  continue  uninterrupted.  Our  legislation  would  require 
the  VA  to  responsibly  and  accurately  manage  its  budget  to  eliminate  future  funding  crises  and 
give  veterans  the  confidence  in  their  care  they  deserve.” 

The  move  comes  just  days  before  congressional  lawmakers  and  VA  officials  are  expected  to 
unveil  plans  to  overhaul  the  department’s  community  care  programs,  which  allow  veterans  to 
receive  medical  care  from  private-sector  physicians  with  federal  dollars. 

That  plan  could  become  the  third  major  piece  of  legislation  passed  by  Congress  this  year 
related  to  the  VA  Choice  program,  created  in  2014  to  help  alleviate  medical  wait  time  problems 
within  the  Veterans  Health  Administration. 

But  multiple  times  since  then,  lawmakers  have  had  to  intervene  with  funding  changes  — 
including  a  $2.1  billion  boost  in  August  —  because  of  problems  with  estimating  spending  and 
usage  rates  with  the  program. 

The  new  legislation  would  require  a  third-party  review  of  all  VA  financial  processes,  including 
those  spending  rates.  It  would  also  mandate  that  any  VA  funding  requests  be  addressed  at  least 
45  days  before  a  program’s  funding  is  set  to  run  out. 

“The  VA’s  inability  to  provide  Congress  with  an  accurate  budget  is  hurting  veterans  and 
taxpayers  across  this  nation,”  said  Sen.  Jon  Tester,  D-Mont.,  and  ranking  member  of  the  Senate 
Veterans’  Affairs  Committee,  said  in  a  statement  about  the  new  proposal. 

“We  can’t  keep  throwing  money  at  the  VA  without  more  accountability  over  their  budget  and 
spending  practices.  This  bill  will  give  us  more  confidence  in  the  VA’s  ability  to  budget  in  a  way 
that  ensures  veterans  are  getting  the  very  best  care.” 

McCain  said  without  the  new  oversight,  “our  effort  in  Congress  to  develop  a  plan  for 
consolidating  veterans  health  care  in  the  community  will  continue  to  face  difficulty.” 
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The  proposal  is  also  supported  by  Sens.  Tim  Kaine,  D-Va.,  and  Joe  Manchin,  D-W.Va. 

Republican  House  lawmakers  met  with  veterans  groups  last  week  to  discuss  plans  for  the 
upcoming  community  care  program  changes.  VA  officials  have  warned  that  Congress  must  act 
on  an  extension  of  the  Choice  program  before  the  end  of  the  year  or  risk  disrupting  care  for 
thousands  of  veterans. 

Back  to  Top 


1.6-  WXIA  (NBC-1 1 ,  Video):  Army  vet  finally  gets  help  after  V.A.  delays  life-saving  chemo 
treatment  (9  October,  Andy  Pierrotti,  1.5M  online  visitors/mo;  Atlanta,  GA) 

PAULDING  COUNTY,  Ga.  --  When  George  Geiger  served  in  Vietnam,  gunfire  shot  down  his 
helicopter  six  times.  He  was  wounded  twice. 

Forty-nine  years  later,  the  71 -year-old  Purple  Heart  recipient  is  fighting  to  survive  throat  cancer 
and  the  bureaucracy  of  the  Veteran  Health  Administration  to  get  appropriate  treatment. 

This  past  summer,  doctors  at  the  Atlanta  VA  hospital  broke  the  bad  news.  To  treat  his  cancer, 
he  desperately  needed  two  treatments:  radium,  a  form  of  radiation,  and  chemotherapy. 

The  VA  approved  Geiger  to  receive  radium  treatment  at  WellStar  Hospital,  less  than  a  mile  from 
his  Paulding  County  home.  When  he  asked  to  receive  his  chemotherapy  treatments  at  the  same 
hospital,  the  VA  denied  it. 

Geiger  says  he  was  told  he  must  have  this  chemotherapy  administered  at  the  Atlanta  VA 
hospital,  which  can  be  an  hour’s  drive  away  or  more. 

"The  doctor  says,  'Well,  what  if  you  have  a  reaction  to  the  chemo  with  the  radium  and  pass  out 
in  75/85  traffic?  What’s  gonna  happen  then?”’  Geiger  mused. 

In  July,  Geiger  called  the  1 1  Alive  Investigators  from  inside  a  Paulding  County  hospital  room 
asking  for  help. 

1 1  Alive  Investigator  Andy  Pierrotti  recorded  an  interview  with  Geiger  on  a  cell  phone,  uploaded 
the  video  to  YouTube,  and  then  sent  a  link  of  the  video  to  the  Department  of  Veterans  Affairs. 

Within  24  hours,  the  VA  approved  treatment  near  his  home.  That  was  67  days  after  getting 
diagnosed. 

Dr.  David  Bower  is  chief  of  staff  at  Atlanta’s  VA  Hospital.  Bower  admits  poor  communication 
contributed  to  the  delays. 

We  want  to  try  to  shorten  the  time  for  every  patient  between  the  initial  diagnosis  and  the 
treatment,  but  it  really  depends  on  the  individual's  cancer,"  Bower  told  1 1  Alive. 

Geiger  wants  to  know  why  the  VA  didn’t  initially  set  up  both  cancer  treatments  from  the  very 
beginning.  Bower  agrees. 
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“I  think  that  [VA  Secretary  David  J.  Shulkin]  is  working  hard  to  try  to  change  that  law  to  allow  us 
to  do  that,"  Bower  said. 

Bower  is  talking  about  the  Veteran’s  Choice  Program,  originally  passed  by  congress  in  2014. 
The  program  is  supposed  to  allow  veterans  to  receive  treatment  from  a  local  hospital  if  they 
cannot  get  an  appointment  in  30  days,  live  more  than  40  miles  away  from  a  VA  facility,  or  travel 
identified  as  an  “excessive  burden.” 

The  VA  wants  funding  to  expand  on  the  excessive  burden  criteria  to  help  more  veterans,  like 
Geiger. 

Drew  Early  is  an  Atlanta  attorney  who  specializes  in  veteran  law.  He  agrees  the  VA  should 
expand  the  Veteran’s  Choice  Program,  but  he  doesn’t  think  more  funding  is  the  answer. 

Since  2008,  the  VA’s  budget  has  increased  85  percent,  but  Early  believes  it's  been  little 
improvement  to  patient  care. 

“So,  I  don’t  think  it’s  about  funding,"  he  argued.  "I  think  it’s  about  how  the  resources  are 
managed." 

Bower  says  the  VA  plans  to  open  eight  new  health  care  facilities  around  metro  Atlanta  in  the 
next  few  years,  including  Cobb  County,  which  is  underserved. 

Geiger  says  chemotherapy  and  radium  treatments  have  been  effective.  The  lump  on  his  throat 
is  much  smaller  and  he  will  soon  be  able  to  eat  solid  foods. 

He’s  grateful  for  the  VA’s  care,  but  he  doesn’t  believe  veterans  should  be  subjected  to 
unneeded  stress. 

“A  purple  heart  veteran,  like  myself,  should  not  have  to  go  to  [a  TV  station]  to  get  help,”  Geiger 
concluded. 

Back  to  Top 


2.  Veteran  and  Employee  Experience 

2.1  -  The  Washington  Post  (The  Fed  Page):  Traveling  in  style:  Trump’s  White  House 
wrestles  with  Cabinet  costs  (8  October,  Drew  Harwell,  Lisa  Rein  and  Jack  Gillum,  43. 9M 
online  visitors/mo;  Washington,  DC) 

The  Trump  administration,  one  of  the  wealthiest  in  modern  U.S.  history,  is  facing  widening 
criticism  over  travel  expenditures  among  some  of  the  billionaires,  budget  hawks  and  business 
executives  who  head  federal  agencies. 

Inspectors  general  have  opened  at  least  five  investigations  into  charter  or  military  flights  by 
Cabinet  officials  amounting  to  millions  in  federal  spending.  Their  decisions  to  veer  away  from 
cheaper  commercial  flights  have  led  to  criticism  from  Democrats  in  Congress  and  government 
accountability  groups  about  a  culture  of  entitlement  in  Trump’s  administration. 
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[■■■] 

Veterans  Affairs  Secretary  David  Shulkin  last  week  backed  out  of  a  congressional  trip  to 
Europe,  The  Washington  Post  learned,  after  criticism  about  another  international  outing,  which 
combined  official  travel  with  sightseeing  and  a  Wimbledon  tennis  event.  And  Interior  Secretary 
Ryan  Zinke  faced  new  criticism  about  his  travel  —  often  accompanied  by  his  wife,  who  is 
managing  a  Republican  campaign  in  Montana  —  which  included  stops  at  political  fundraisers 
and  donor  events. 

[...] 

Travel  by  Trump  and  the  Cabinet  has  highlighted  tensions  among  agencies  and  the  White 
House  over  contradictory  federal  spending  messages  from  Republican  leaders. 

After  The  Post  reported  that  Shulkin,  an  Obama  administration  holdover,  mixed  business  and 
pleasure  during  a  July  outing  to  Denmark  and  England  with  his  wife  and  three  agency  officials, 
administration  officials  familiar  with  White  House  thinking  said  they  had  warned  Shulkin’s  staff 
about  paying  for  such  a  large  delegation.  The  optics  were  complicated  by  down  time  in  the 
secretary’s  schedule  and  the  taxpayer-supported  presence  of  his  wife. 

A  former  VA  official  with  knowledge  of  the  situation  disputed  that  account,  saying  the  White 
House  was  informed  and  did  not  weigh  in. 

Shulkin’s  European  trip  did  not  go  over  well  with  some  of  the  tourists  he  encountered. 

Susan  Flickinger,  who  lives  near  Madison,  Wis.,  said  she  was  visiting  Copenhagen’s  Tivoli 
Gardens  amusement  park  when  Shulkin’s  entourage  was  whisked  to  the  front  of  the  line. 

A  Shulkin  security  official,  she  said,  carried  a  “large  number  of  shopping  bags.”  A  VA 
spokesman  did  not  respond  to  questions  about  the  visit,  which  is  under  investigation  by  the 
inspector  general. 

In  recent  days,  Shulkin  and  his  wife  backed  out  of  a  trip  with  the  House  Veterans’  Affairs 
Committee  to  three  European  countries. 

A  draft  itinerary  for  the  Italy  leg  obtained  by  The  Post  showed  the  couple  staying  at  an 
unspecified  hotel  in  Venice,  located  about  an  hour’s  drive  from  an  Army  base  he  was  expected 
to  visit  after  an  evening  of  personal  time  the  night  before. 

But  VA  spokesman  Curt  Cashour  on  Friday  said  Shulkin  no  longer  plans  to  go.  VA  House 
Committee  spokeswoman  Tiffany  Haverly  said  in  an  email  that  the  trip  itinerary  had  “not  been 
finalized”  and  declined  to  provide  details. 

[...] 

Caitlin  Dewey,  Amy  Goldstein,  Jenna  Johnson  and  Julie  Tate  contributed  to  this  report. 

Back  to  Top 
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2.2  -  Dayton  Daily  News:  Ohio’s  Hospice  hires  top  leader  leaving  Dayton  VA  Medical 
Center  (9  October,  Kaitlin  Schroeder,  1.1M  online  visitors/mo;  Dayton,  OH) 

The  outgoing  chief  executive  at  the  Dayton  VA  Medical  Center  will  be  moving  on  to  a  leadership 
position  with  Ohio’s  Hospice. 

CEO  Glenn  Costie,  who  is  retiring  at  the  end  of  October  from  the  VA,  will  be  the  new  chief  of 
veteran  services  at  Ohio’s  Hospice,  according  to  the  nonprofit. 

“Glenn  Costie’s  proven  leadership  of  Veteran  care  will  be  a  great  asset  to  Ohio’s  Hospice 
mission  and  care,”  Ohio’s  Hospice  President  and  CEO  Kent  Anderson  said  in  a  statement.  “We 
are  delighted  to  welcome  Glenn  to  the  Ohio’s  Hospice  mission  and  looking  forward  to  his 
leadership  in  advancing  our  care  and  service  for  the  veterans  we  are  privileged  to  serve.” 

Ohio’s  Hospice  said  Costie  will  be  reviewing  current  service  offerings  and  programs  for 
veterans,  crafting  strategy  to  expand  veteran  care  and  services,  working  with  Ohio’s  Hospice 
affiliate  members  to  ensure  consistency  and  quality  of  veteran  care,  and  leading  new  Ohio’s 
Hospice  initiatives. 

As  CEO  and  medical  center  director  with  the  Dayton  VA  Medical  Center,  Costie  has  been 
responsible  for  oversight  of  a  486-bed  hospital,  four  community  based  outpatient  clinics  and 
oversight  for  Department  of  Defense  contracts  in  and  around  the  Dayton  community. 

Ohio’s  Hospice  is  a  network  that  includes  Ohio’s  Hospice  of  Dayton,  Ohio’s  Hospice  of  Butler  & 
Warren  Counties,  and  Ohio’s  Hospice  of  Miami  County  among  its  members,  and  it  serves  more 
than  1,180  patients  each  day. 

Costie,  55,  a  Virginia  native  started  at  the  Department  of  Veterans  Affairs  in  1984.  The  Virginia 
Tech  graduate  with  a  degree  in  mechanical  engineering  worked  at  medical  centers  in  Ohio, 
West  Virginia,  Illinois,  Connecticut,  Maryland  and  Missouri  before  arriving  in  Dayton.  He  spent 
15  years  at  the  Cleveland  VA,  managing  $750  million  in  construction  projects. 

He  was  appointed  Dayton  VA  Medical  director  in  201 1  after  an  investigation  over  concerns 
about  a  dentist  who  was  found  to  not  have  changed  gloves  or  properly  sanitized  equipment 
between  patients,  archives  show. 

The  Dayton  VA  serves  more  than  38,000  veterans.  Along  with  the  main  campus  in  Dayton,  it 
oversees  four  medical  clinics  in  Middletown,  Springfield,  Lima  and  Richmond,  Ind. 

Back  to  Top 


2.3  -  Arkansas  Democrat-Gazette:  New  Arkansas  clinic  staffed  by  VA;  facility  joins  shift 
away  from  contractor-run  services  for  vets  (9  October,  Hunter  Field,  871k  online  visitors/mo; 
Little  Rock,  AR) 

The  Central  Arkansas  Veterans  Healthcare  System  has  opened  a  new  outpatient  clinic  in  Mena, 
staffed  entirely  with  U.S.  Department  of  Veterans  Affairs  personnel. 
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One  of  16  community-based  outpatient  clinics  in  the  state,  the  new  Mena  clinic  is  the  most 
recent  in  the  state  to  shift  away  from  the  contractor-run  format  to  strictly  VA  staff.  The  Pine  Bluff 
clinic  will  be  the  next  to  make  the  change,  a  Little  Rock  VA  spokesman  said  last  week. 

Dr.  Margie  Scott,  the  central  Arkansas  VA  medical  center  director,  said  the  staff  is  excited  to 
welcome  veterans  to  the  Mena  clinic. 

"It's  a  brand-new  building  with  state-of-the-art  equipment,  modern  construction  and  veteran- 
centered  design,"  she  said  in  a  news  release. 

The  VA's  community  clinics  are  positioned  throughout  the  state  to  offer  veterans  with  VA 
benefits  closer  alternatives  to  one  of  the  state's  VA  medical  centers,  located  in  Fayetteville,  Little 
Rock  and  North  Little  Rock. 

The  community  clinics  typically  offer  primary  care  coupled  with  a  few  specialty  services, 
although  the  offerings  have  expanded  in  recent  years  with  the  development  of  tele-medicine. 

In  Mena's  case,  the  new  clinic,  located  at  300  S.  Morrow  Road,  will  offer  primary  care,  mental 
health  care,  tele-health,  and  a  women's  health  program. 

The  facility  will  utilize  the  VA's  Patient  Aligned  Care  Team  model,  emphasizing  prevention  and 
health  promotion  from  a  personalized  team  consisting  of  a  medical  provider,  registered  nurse, 
licensed  practical  nurse  and  medical  support  assistant. 

Arkansas'  other  community  clinics  are  located  in  the  following  cities:  Conway,  El  Dorado,  Fort 
Smith,  Harrison,  Helena-West  Helena,  Hot  Springs,  Jonesboro,  Mountain  Home,  Ozark, 
Paragould,  Pine  Bluff,  Pocahontas,  Russellville,  Searcy  and  Texarkana. 

The  number  of  veterans  each  clinic  sees  varies  by  location.  In  the  VA's  Northwest 
Arkansas/south  Missouri  region,  the  Ozark  and  Harrison  satellite  locations  average  almost  200 
veterans  each  month,  according  to  Veterans  Health  Care  System  of  the  Ozarks  Public  Affairs 
Officer  Wanda  Shull.  The  Fort  Smith  location  sees  close  to  1 ,300. 

Shull  said  the  regional  branch  is  planning  a  relocation  and  expansion  of  the  Fort  Smith  clinic. 

The  central  Arkansas  VA  serves  about  half  of  its  veterans  through  community  clinics,  a 
spokesman  said. 

As  for  the  Mena  clinic,  it  began  taking  calls  on  Sept.  30  and  patients  last  week. 

"Our  mission  is  to  honor  and  care  for  our  nation's  heroes,  and  this  new  clinic  is  built  just  for  that 
purpose,"  Scott  said. 

Back  to  Top 


2.4  -  WFED  (AM-1500):  DHS.  GPO  get  ‘new’  IT  executives:  VA  losing  long-time  acquisition 
leader  (9  October,  Jason  Miller,  831k  online  visitors/mo;  Washington,  DC) 
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Barry  West  came  back  to  government  after  the  election  to  provide  some  experience  and  insights 
to  the  Homeland  Security  Department’s  then-new  chief  information  officer. 

West  is  staying  a  big  longer  now. 

DHS  acting  CIO  Stephen  Rice  announced  to  staff  on  Oct.  4  that  West  will  be  continuing  on  as 
senior  advisor  under  a  limited  term  Senior  Executive  Service  appointment  and  is  the  new  acting 
deputy  CIO. 

West’s  limited  term  appointment  starts  Oct.  15,  Rice  wrote  in  the  email  obtained  by  Federal 
News  Radio. 

A  limited  term  SES  appointment  can  last  up  to  three  years,  is  nonrenewable  and  must  be  to  an 
SES  General  position,  which  will  expire  because  of  the  nature  of  the  work,  according  to  the 
Office  of  Personnel  Management. 

In  Rice’s  email,  he  didn’t  say  how  long  West’s  appointment  would  last. 

West  initially  came  to  DHS  to  support  former  CIO  Richard  Starapoli,  who  resigned  in  August 
after  only  four  months  on  the  job. 

The  decision  to  extend  West  time  at  DHS  isn’t  surprising.  West  is  replacing  Rice  on  an  interim 
basis,  who  had  been  acting  deputy  CIO  since  coming  to  headquarters  from  the  Transportation 
Security  Administration  in  June. 

This  will  be  West’s  sixth  agency  where  he  is  serving  as  an  IT  executive.  Previously,  he  was  CIO 
at  the  Federal  Deposit  Insurance  Corporation,  the  Pension  Benefit  Guaranty  Corporation, 
Department  of  Commerce,  FEMA  and  the  National  Weather  Service. 

Additionally,  he  was  the  president  of  the  Mason  Harriman  Group,  a  management  consulting 
company. 

Along  with  DHS,  the  Government  Publishing  Office  is  staying  with  a  familiar  face  for  its  CIO. 

Tracee  Boxley  is  now  the  permanent  CIO  after  taking  over  as  acting  since  November.  GPO 
Director  Davita  Vance-Cooks  made  the  announcement  in  a  release  on  Oct.  5. 

“Tracee  has  provided  great  leadership  and  a  steady  hand  to  our  IT  department  during  the  last 
1 1  months  and  I  am  proud  to  name  her  our  new  CIO,”  said  Vance-Cooks.  “Tracee’s  IT 
background  and  knowledge  of  GPO  will  provide  leadership  to  this  critical  position,  as  the  agency 
continues  to  meet  the  ever-changing  technology  requirements  of  Congress,  federal  agencies 
and  the  public.” 

Boxley  has  been  with  GPO  since  2006  and  was  promoted  to  deputy  CIO  in  2012. 

Before  coming  to  GPO,  Boxley  was  chief  of  the  American  Housing  Survey  Division  at  the 
Census  Bureau,  and  deputy  CIO  and  chief  of  the  Technical  Services  Division  at  the  Food 
Nutrition  Service  (FNS). 
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Another  federal  IT  executive  changed  jobs  earlier  this  year,  and  it  may  not  have  made  it  on 
many  people’s  radar.  In  fact,  another  federal  CIO  just  found  out  about  it  recently  so  I  figured  its 
a  good  time  to  catch  up. 

Jack  Wilmer,  the  former  vice  director  for  the  Defense  Information  Systems  Agency’s 
development  and  business  center,  joined  the  Office  of  Science  and  Technology  Policy  (OSTP) 
on  detail  back  in  April. 

Wilmer  is  working  on  cybersecurity  and  IT  modernization  efforts.  Wilmer’s  detail  is  for  one  year 
with  potential  to  extend  it  another  year. 

He  joined  DISA  in  2010  from  the  private  sector  where  he  worked  on  a  variety  of  network  and 
enterprise  services. 

The  National  Institute  of  Standards  and  Technology  has  a  new  director.  The  Senate  confirmed 
Dr.  Walter  Copan  on  Oct.  5. 

Copan,  who  also  holds  the  title  of  undersecretary  of  Commerce  for  Standards  and  Technology, 
comes  to  NIST  after  serving  in  the  academic,  non-profit  and  private  sectors  during  his  career. 

Most  recently,  Copan  was  the  president  and  CEO  of  the  IP  Engineering  Group  Corporation, 
which  provides  services  in  intellectual  property  strategy,  technology  commercialization  and 
innovation.  Until  June  2017,  he  was  founding  CEO  and  chairman  of  Impact  Engineered  Wood 
Corp.,  an  advanced  materials  technology  company. 

Copan  earned  dual  B.S./B.A.  degrees  in  chemistry  and  music  from  Case  Western  Reserve 
University,  and  then  went  on  to  get  his  Ph.D.  in  physical  chemistry  from  Case  Western. 

VA’s  Giddens  to  retire 

It’s  not  all  promotions  and  job  changes.  Two  agencies  are  looking  for  new  executives. 

Greg  Giddens,  the  Veterans  Affairs  Department’s  acting  director  of  the  Office  of  Enterprise 
Integration,  is  retiring  at  the  end  of  November. 

In  an  email  to  staff  obtained  by  Federal  News  Radio,  Giddens  said  he  announced  his  decision  a 
little  earlier  than  normal  in  order  to  give  VA  time  to  begin  the  process  to  fill  his  former  role  as 
principle  executive  director  of  the  Office  of  Acquisition,  Logistics  and  Construction.  Giddens  has 
been  on  detail  to  the  OEI  since  April  where  he  had  helped  lead  VA’s  modernization  and  reform 
efforts. 

“Between  now  and  the  end  of  November,  I  will  ‘run  through  the  tape.’  I  look  forward  to 
continuing  working  together  with  you  as  we  continue  to  improve  the  veteran  experience, 
improve  the  employee  experience,  and  improve  our  stewardship  of  taxpayer  dollars,”  Giddens 
wrote. 

Giddens  told  my  colleague  Nicole  Ogrysko  in  September  that  he  led  the  effort  to  survey 
thousands  of  VA  employees  over  the  last  few  months.  One  major  theme  centered  on  the  role  of 
VA  headquarters  and  how  it  makes  decisions  that  impact  VA  medical  facilities,  cemeteries  and 
benefits  offices  in  the  field. 
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Giddens  is  leaving  federal  service  after  37  years  when  he  started  as  an  engineering  student 
while  finishing  his  engineering  degree  from  Georgia  Tech. 

During  his  career,  Giddens  worked  at  a  host  of  agencies  including  the  departments  of  Defense, 
Transportation  and  Homeland  Security. 

“I  could  not  think  of  any  better  jobs  than  working  in  OALC  and  the  modernization  office  to  be  my 
last  two  points  of  federal  service,”  he  wrote. 

Giddens  came  to  VA  in  2010  and  was  named  the  principle  executive  director  of  the  Office  of 
Acquisition,  Logistics  and  Construction  in  2015. 

During  his  tenure,  Giddens  aimed  to  improve  and  modernize  VA’s  acquisition  efforts,  which  had 
come  under  intense  scrutiny  for  construction  failures. 

Along  with  VA,  the  U.S.  Mint  is  searching  for  a  new  chief  information  officer. 

The  Mint  posted  a  job  description  on  the  USAJobs.gov  website  on  Oct.  5. 

Lauren  Buschor  has  been  the  CIO  at  the  Mint  since  2014. 

An  email  and  phone  call  to  the  Mint  asking  details  were  not  returned,  and  a  Linkedln  message 
and  an  email  to  Buschor  were  not  returned  either. 

DeAnna  Wynn  is  the  deputy  CIO  for  the  Mint  and  served  as  acting  CIO  from  July  to  November 
2013. 

Back  to  Tod 


2.5  -  WFED  (AM-1500,  Audio):  TIGTA:  IRS  didn’t  just  target  conservative  groups  (9 

October,  Eric  White,  831k  online  visitors/mo;  Washington,  DC) 

[...] 

Sen.  Bernie  Sanders  (l-Vt.)  wants  to  give  $5  billion  to  the  Veterans  Affairs  Department  to  fill 
almost  50,000  vacant  positions  and  to  continue  minor  construction  projects  at  VA  facilities.  The 
American  Federation  of  Government  Employees  said  it  prefers  this  bill  to  others,  which  would 
permanently  change  the  Veterans  Choice  Program.  AFGE  said  Congress  should  focus  on 
changes  it  can  make  to  improve  VA,  not  shift  more  veterans-related  services  to  the  private 
sector.  (Federal  News  Radio) 

[...] 

Back  to  Top 


2.6  -  Providence  Journal:  Veterans  Journal:  Differing  opinions  on  VA  Secretary  Shulkin’s 
travel  transparency  (8  October,  George  W.  Reilly,  1.2M  online  visitors/mo;  Providence,  Rl) 
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VA  Secretary  Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and 
Denmark  in  July,  where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health 
issues,  according  to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary 
traveled  in  coach  on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Amid  recent  presidential  Cabinet  controversies  regarding  the  resignation  of  Secretary  of  Health 
and  Human  Services  David  Price  over  his  use  of  private  charter  jets  for  travel  at  taxpayer 
expense,  Department  of  Veterans  Affairs  officials  announced  on  Sept.  29  they  will  post  details  of 
all  official  travel  by  Department  Secretary  David  Shulkin  online  at 
https://www.va.gov/opa/secvatravel/.  This  includes  any  travel  by  private  and  government 
aircraft,  as  well  as  itineraries  of  official  international  and  domestic  trips,  according  to  Shulkin. 

“Under  this  Administration,  VA  is  committed  to  becoming  the  most  transparent  organization  in 
government,  and  I’m  pleased  to  take  another  step  in  that  direction  with  this  move,”  Secretary 
Shulkin  said.  “Veterans  and  taxpayers  have  a  right  to  know  about  my  official  travel  as  Secretary, 
and  posting  this  information  online  for  all  to  see  will  do  just  that.”  The  information  will  also 
include  what  VA  staff  and  spouses  accompany  him  on  each  trip,  if  any. 

Some  concern  has  been  raised  by  The  Washington  Post  (see  online  at 

http://wapo.st/2xM0DWg)  that  Shulkin  and  his  wife,  accompanied  by  other  VA  officials,  attended 
a  tennis  match  at  Wimbledon,  toured  Westminster  Abbey  and  cruised  the  Thames  River  as  part 
of  a  taxpayer-funded,  10-day  work  trip  to  Europe  this  past  summer. 

Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and  Denmark  in  July, 
where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health  issues,  according 
to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary  traveled  in  coach 
on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Also,  American  Federation  of  Government  Employees  national  president  J.  David  Cox  Sr.  said 
on  Sept.  29,  “Mr.  Shulkin  needs  to  explain  to  veterans  who  are  waiting  for  doctors’  appointments 
how  attending  a  Wimbledon  tennis  match,  touring  Westminster  Abbey  and  cruising  along  the 
River  Thames  with  his  wife  helped  them  get  treated  faster.” 

“He  also  needs  to  explain  to  VA  employees,  many  of  whom  are  veterans,  why  he  ordered  a 
crackdown  on  their  travel  just  two  weeks  before  going  on  his  taxpayer-funded  European 
vacation.  With  49,000  staffing  vacancies  to  fill,  our  nation’s  veterans  and  the  Veterans  Affairs 
staff  deserve  to  know  how  Secretary  Shulkin  intends  on  improving  services  at  the  VA.” 

VA  selects  providers  for  dental  program 

The  Department  of  Veterans  Affairs  has  selected  Delta  Dental  of  California  and  MetLife  to  once 
again  offer  private  dental  insurance  plans  as  part  of  its  VA  Dental  Insurance  Program  (VADIP). 
The  program  was  extended  until  Dec.  31, 2021,  by  the  VA  Dental  Insurance  Reauthorization  Act 
of  201 6. 

Veterans  enrolled  in  the  VA  health-care  system  and  beneficiaries  of  the  Civilian  Health  and 
Medical  Program  of  the  VA  (CHAMPVA)  can  enroll  in  the  program  beginning  Nov.  15  with 
coverage  starting  Dec.  1, 2017. 
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Eligible  individuals  have  the  opportunity  to  purchase  discounted  dental  insurance  coverage, 
including  diagnostic  services,  preventive  services,  endodontic  and  other  restorative  services, 
surgical  services  and  emergency  services. 

Individuals  who  enroll  in  one  of  the  dental  insurance  plans  will  pay  the  entire  premium  in 
addition  to  the  full  cost  of  any  copayments.  Enrollment  is  voluntary  and  does  not  affect  eligibility 
for  VA  outpatient  dental  services  and  treatment. 

Back  to  Top 


2.7  -  Becker’s  Hospital  Review:  VA's  acting  undersecretary  for  health  steps  down  (9 

October,  Anuja  Vaidya,  441k  online  visitors/mo;  Glencoe,  IL) 

Poonam  Alaigh,  MD,  acting  under  secretary  of  health  at  U.S.  Department  of  Veterans  Affairs, 
left  her  role  Oct.  7,  according  to  a  Military.com  report. 

Dr.  Alaigh  has  served  in  the  role  since  May.  She  told  VA  employees  that  she  was  "resigning  for 
family  reasons,"  according  to  the  report. 

Previously,  Dr.  Alaigh  served  as  a  senior  advisor  at  the  VA  as  well  as  a  corporate  consultant  for 
Atlantic  ACO  and  Atlantic  Health  System,  based  in  Morristown,  N.J.,  according  to  her  Linkedln 
profile.  She  completed  an  internal  medicine  residency  and  a  fellowship  in  vascular  diseases. 

Carolyn  Clancy,  MD,  the  VA's  deputy  under  secretary  for  health  for  organizational  excellence, 
will  succeed  Dr.  Alaigh  on  an  interim  basis.  Dr.  Clancy  worked  at  the  VA  for  over  a  decade. 

The  VA  health  system  includes  more  than  160  medical  centers  and  1,000  clinics,  according  to 
the  report. 

Back  to  Top 


2.8  -  KSFY  (ABC-13,  Video):  Pin-Ups  for  Vets  volunteers  will  visit  Sioux  Falls  VA  hospital 

(9  October,  Bridget  Bennett,  157k  online  visitors/mo;  Sioux  Falls,  SD) 

Volunteers  from  the  non-profit  organization  Pin-Ups  for  Vets  will  visit  the  Sioux  Falls  VA  Hospital 
Tuesday  after  a  long  week  of  online  debate. 

Last  week  the  Sioux  Falls  VA  sent  the  group  a  letter  denying  their  visit,  but  after  the  letter  was 
posted  online,  a  social  media  storm  followed  largely  filled  with  support  for  the  volunteer 
organization. 

“I  think  that  when  we  walk  into  the  rooms,  it’s  sort  of  a  blast  from  the  past,”  Pin-Ups  for  Vets 
Founder  Gina  Elise  said.  “Pin-up  art  is  a  part  of  American  military  history,  there's  even  an  exhibit 
in  the  Smithsonian  about  pin-up  art  and  how  important  it  was  to  American  history.  I  like  to  think 
that  we're  keeping  that  part  of  history  alive.” 


Veterans  Affairs  Media  Summary  and  News  Clips 
10  October  2017 


22 

OPIA001442 


VA-1 8-0457-F-001 838 


171010_Veterans  Affairs  Media  Summary  and  News  Clips.docx  for  Printed  Item:  47  (  Attachment  1  of  2) 


Gina  Elise  founded  Pin-Ups  for  Vets  in  2006,  creating  the  nostalgic  calendar  to  raise  money  for 
military  medical  care. 

“We  have  donated  over  $56,000  dollars  in  rehab  equipment  to  VA  hospitals  around  the  nation,” 
Elise  said. 

The  organization's  2018  calendar  features  21  female  veterans. 

“They  love  doing  it  because  they  see  it  as  a  form  of  empowerment,  a  lot  of  times  they  say  it 
helps  them  regain  their  femininity  when  they  return,”  Elise  said. 

“We  cannot  lose  our  femininity,  that's  the  essence  of  who  we  are,”  Marine  Corp  Veteran  Tess 
Rutherford  said.  “What’s  objectifying  about  that?  Look  at  how  we're  dressed  today,  this  is  how 
we  look  when  we  visit  our  veterans,  there's  nothing  objectifying  about  that.” 

In  a  Facebook  post  last  week,  the  Sioux  Falls  VA  said  “this  decision  was  made  because  we  feel 
the  materials  the  group  asked  to  distribute  may  contribute  to  the  disrespect  of  women  veterans 
in  their  roles  as  equals,  and  perpetuates  objectification  of  women  in  general.” 

“The  female  veterans,  our  ambassadors,  were  very  upset  by  that,”  Elise  said.  “They're  saying, 
why  can't  I  wear  a  flower  in  my  hair  and  red  lipstick?  They  were  very  confused  and  upset  by 
those  statements... but  we  are  so  happy  the  hospital  had  a  change  of  heart  and  are  now 
allowing  us  to  meet  with  the  veterans.” 

The  two  volunteers  from  California  visited  the  Luverne,  Minnesota  veterans  home  Monday 
afternoon.  They  will  be  at  the  Sioux  Falls  VA  Tuesday  starting  at  11:00am  to  visit  with  patients. 
It’s  a  decision  many  veterans  have  expressed  their  support  for  on  the  Sioux  Falls  VA’s 
Facebook  page. 

Several  local  veterans,  both  male  and  female,  have  expressed  their  support  for  the  Pin-ups  for 
Vets  organization.  One  area  female  veteran  said  “I  think  that  the  Pin-ups  for  Vets  organization 
has  done  some  great  work  in  fundraising  and  supporting  veterans.  It’s  awesome  that  they  are 
another  example  of  veterans  helping  veterans.  And  not  just  the  fundraising,  but  the  feelings  they 
invoke.  Even  reading  the  stories  of  some  of  the  women  vets  who  are  models  is  pretty  cool,  how 
they  feel  good  about  themselves  and  are  surrounded  by  other  women  who  support  them  and 
hold  them  up.  Because,  that's  what  empowers  women... having  other  women  who  support  each 
other  always.” 

Back  to  Top 


2.  -  Beaufort  Gazette:  Veterans:  This  card  (coming  soon?)  from  the  VA  can  help  you  get 
business  discounts  (9  October,  Wade  Livingston,  66k  online  visitors/mo;  Bluffton,  SC) 

It  took  a  couple  of  years,  but  it  appears  the  U.S.  Department  of  Veterans  Affairs  will  soon  start 
issuing  veterans  ID  cards  so  those  who’ve  served  can  prove  they’ve  done  so,  and  take 
advantage  of  promotions  and  discounts. 

Beginning  sometime  in  November,  the  cards  will  be  available  to  all  honorably  discharged 
veterans  who  apply  through  the  VA’s  website,  Military.com  reported. 
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And,  that  outlet  reported,  there  is  no  planned  fee  for  the  cards.  There  is  no  timeline  for  when, 
precisely,  the  application  process  will  open.  Nor  is  there  a  timeline  for  how  long  it  will  take  to 
receive  a  card. 

The  move  comes  two  years  after  Congress  passed  the  2015  Veterans  Identification  Card  Act. 

“The  new  cards  won’t  replace  VA  medical  cards  or  official  defense  retiree  cards,  and  will  not 
carry  any  force  of  law  behind  them,”  according  to  the  Military  Times. 

A  benefit  of  the  cards:  veterans  won’t  have  to  carry  around  their  discharge  paperwork  with  them 
to  get  business  discounts  and  benefit  from  other  promotional  opportunities.  Carrying  that 
paperwork  is  impractical,  some  feel,  and  can  open  veterans  up  to  identity  theft  and  fraud. 

In  South  Carolina,  people  who’ve  served  in  the  military  can  add  a  “veterans”  designation  to  their 
driver’s  licenses,  according  to  the  S.C.  Department  of  Motor  Vehicles. 

Back  to  Top 


2.10  -  KRXI  (FOX-11,  Video):  Nevada  Department  of  Veteran  Services  to  receive  $46,000 
federal  grant  for  sports  program  (9  October,  Sanaz  Tahernia,  65k  online  visitors/mo;  Reno, 
NV) 

RENO,  Nev.  (News  4  &  Fox  11)  —  The  U.S.  Department  of  Veterans  Affairs  approved  a 
$46,000  federal  grant  request  by  the  Nevada  Department  of  Veterans  Services  that  will  go 
toward  an  "Adaptive  Sports  Program"  to  be  implemented  in  the  City  of  Reno,  the  City  of  Las 
Vegas  and  the  Sky  Tavern  Ski  Academy. 

These  sports  programs  are  community-based  programs  that  provide  therapeutic  recreational 
services  to  allow  disabled  veterans  and  injured  members  of  the  military  stay  active  and  involved 
in  their  communities. 


The  Sky  Tavern  Ski  Academy  will  be  receiving  $25,000  which  will  allow  50  disabled  veterans 
and  members  of  the  armed  services  to  participate  in  a  four-day  Winter  Camp  Program,  at  no 
cost  to  the  participants.  Activities  will  include  adaptive  alpine  skiing  and  snowboarding  as  well  as 
time,  NASTAR  competitive-type  racing.  It  will  also  provide  disabled  participants  with  all  the 
equipment  needed  for  snow  sports  as  well  as  skiing  or  snowboarding.  It  also  will  pay  program 
fees  and  supports  a  special  van  for  transportation  to  and  from  Sky  Tavern. 

The  City  of  Reno  will  get  $16,000  for  its  Parks,  Recreation  &  Community  Services  Department 
to  host  a  minimum  of  30  disabled  veterans  and  injured  service  members  for  a  multi-day,  Military 
Sports  Camp  at  no  cost  to  the  participants.  It  will  feature  adaptive  and  Paralymic  Sports 
featuring  a  wide  variety  of  activities  to  accommodate  all  skill  levels  from  beginner  to  competitor, 
and  the  funding  will  pay  for  transportation,  lodging,  adaptive  equipment  and  individualized 
instruction. 


The  City  of  Las  Vegas  will  be  receiving  $3,000  to  provide  approximately  230  disabled  veterans 
and  injured  military  members  with  a  Fishing  Program,  Fishing  clinics,  an  Adaptive  Swim 
Program  and  an  Aquatic  Therapy  Program  -  all  at  no  charge,  the  funding  will  also  pay  for  fishing 
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licenses,  baits,  poles,  private  swim  instruction,  private  therapy  instruction  as  well  as  Adaptive 
Membership  Passes  to  three  recreational  centers  and  two  municipal  pools  for  six  months. 
The  remaining  $2,000  will  be  used  to  cover  administrative  costs. 

Back  to  Top 


2.11  -  Reveal:  Fifth  senator  slams  Trump  administration  over  blanket  ethics  waiver  on  for- 
profit  college  payments  (9  October,  Aaron  Glantz,  39k  online  visitors/mo;  Emeryville,  CA) 

U.S.  Sen.  Tom  Carper  of  Delaware  has  become  the  fifth  Democratic  lawmaker  to  demand  the 
Trump  administration  scrap  its  plan  to  waive  a  50-year-old  anti-corruption  law  that  prevents 
officials  who  administer  the  Gl  Bill  from  accepting  money  from  for-profit  schools  backed  by 
taxpayer  subsidies. 

In  a  letter  sent  Friday  to  Secretary  of  Veterans  Affairs  David  Shulkin,  Carper  called  the 
administration’s  plan  to  allow  all  VA  employees  to  accept  money  from  for-profit  colleges  “legally 
dubious.”  Carper  is  a  23-year  veteran  of  the  U.S.  Navy  and  Naval  Reserves  and  the  ranking 
Democrat  on  the  Homeland  Security  and  Governmental  Affairs  Committee. 

The  letter  came  in  response  to  a  proposed  regulation,  published  in  the  Federal  Register  on 
Sept.  14,  that  would  allow  VA  employees  to  receive  wages,  salary,  dividends,  profits,  gratuities 
and  services  from  for-profit  schools  that  receive  Gl  Bill  funds.  VA  employees  would  also  be 
allowed  to  hold  an  ownership  interest  in  such  schools. 

The  move,  Carper  wrote,  represents  “a  drastic  departure  from  the  intent  of  Congress  and 
weakens  important  ethics  standards  designed  to  protect  VA  employees  and  veterans.”  He  noted 
it  flew  in  the  face  of  a  request  from  the  Senate  Appropriations  Committee  in  July,  which 
recommended  the  legal  prohibitions  in  the  anti-corruption  statute,  be  strengthened,  not 
weakened. 

The  proposed  change  was  exposed  by  Reveal  from  The  Center  for  Investigative  Reporting, 
which  has  repeatedly  documented  abuses  by  for-profit  colleges  that  seek  to  cash  in  on  veterans’ 
Gl  Bill  education  benefits.  The  New  York  Times  highlighted  as  well. 

Carper’s  letter  follows  a  similar  missive  sent  Wednesday  by  Democratic  Sens.  Patty  Murray  of 
Washington,  Elizabeth  Warren  of  Massachusetts,  Sherrod  Brown  of  Ohio,  and  Richard  Durbin  of 
Illinois. 

The  VA  has  so  far  resisted  pressure  to  reverse  course,  however.  On  Friday,  press  secretary 
Curt  Cashour  told  Reveal  that  “the  department  could  lose  thousands  of  employees”  if 
prohibitions  against  payments  by  for-profit  colleges  were  vigorously  enforced  and  that  “our 
ability  to  serve  Veterans  would  be  seriously  impeded.” 

He  downplayed  the  importance  of  the  change,  stating  that  despite  the  blanket  waiver  other 
conflict-of-interest  laws  would  still  apply.  For  example,  materials  attached  to  the  proposed  rule 
stipulate  that  VA  employees  would  be  required  to  “recuse  themselves  from  VA  matters  when  an 
employee’s  participation  would  cause  a  reasonable  person  to  question  the  employee’s 
impartiality.” 
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But  critics  say  the  rule  change  would  effectively  nullify  critical  consumer  protections.  They  say  it 
could  create  a  situation  where  VA  officials,  who  are  charged  with  ensuring  Gl  Bill  funds  are  well 
spent,  could  accept  payments  from  colleges  that  are  facing  civil  suits  or  probes  from 
enforcement. 

The  rule  is  set  to  take  effect  Monday.  “There  has  been  no  change  in  implementation  plans,” 
Cashour  said. 

Back  to  Top 


2.12  -  CBS  News  Radio  (ConnectingVets.com):  9  tips  to  save  you  time  at  the  VA  (9 

October,  Jonathan  Kaupanger,  23k  online  visitors/mo;  New  York,  NY) 

Wait  times  at  Veterans  Affairs  medical  centers  continue  to  be  an  issue.  Here  are  a  few  tips  to 
help  save  you  time  and  energy  as  you  manage  your  way  through  the  VA. 


1 .  Schedule  your  appointment  first  thing  in  the  morning  or  right  after  lunch.  Many  doctors, 
outside  of  the  VA,  are  bound  by  quotas  and  have  to  see  as  many  patients  as  possible. 
VA  doctors  focus  on  quality  instead  of  quantity.  Because  of  this,  they  tend  to  run  over 
scheduled  times.  Making  an  appointment  for  either  first  thing  in  the  morning  all  but 
guarantees  that  you’ll  be  seen  on  time. 

2.  Have  a  referral  to  a  specialty  clinic?  Schedule  that  appointment  yourself!  Don’t  wait 
around  for  the  clinic  to  call  you,  this  could  take  a  while.  Sometimes  the  VA  just 
automatically  schedules  you  for  your  appointment,  but  you  can  always  take  control  of 
this.  Ask  the  physician  or  nurse  for  the  number  to  the  clinic.  You  can  either  call  or  go 
there  in  person  and  let  them  know  you  have  a  referral  and  set  up  an  appointment  time 
that  works  best  for  you. 

3.  Ask  for  an  appointment  tomorrow.  According  to  the  VA,  the  majority  of  veterans  receive 
their  appointments  within  14  days  of  the  desired  date.  That’s  a  rather  odd  statement 
because  when  was  the  last  time  you  were  asked  and  not  told  when  you  could  have  your 
appointment?  It  never  hurts  to  ask  for  a  specific  appointment  time  and  from  what  I  hear, 
it  works  a  good  amount  of  times  too. 

4.  Use  MyHealtheVet  secure  messenger  to  talk  to  your  physician.  Need  an  appointment? 
Just  have  a  question?  Need  to  check  your  appointment  schedule?  Want  to  refill  your 
meds?  You  can  do  all  of  this  by  downloading  the  VA’s  MyHealtheVet  app.  Every  VA 
facility  has  a  coordinator  who  can  help  you  with  any  issues  that  come  up  with  the  app 
and  most  staff  can  help  you  if  you  have  a  technical  problem.  If  you  haven’t  tried  this  yet, 
from  what  I  hear  it’s  a  game  changer! 

5.  Choose  a  different  VA.  You  have  the  right  to  go  to  any  VAMC  you  choose.  If  you  don’t 
like  the  one  closest  to  you,  try  another  one.  You  can  use  the  VA’s  Access  to  Care  site  to 
check  wait  times  for  all  VA  facilities.  And  this  breaks  down  into  types  of  care  too. 

6.  Go  to  the  emergency  room  if  you  need  anything.  If  you  can’t  wait,  use  the  emergency 
room  at  the  VAMC  closest  to  you.  If  they  can’t  help  you,  they’ll  at  least  get  a  referral  in 
for  you.  This  isn’t  something  you  should  do  every  time  you  need  to  see  a  doctor!  But  if 
your  condition  is  getting  worse,  go  get  help! 

7.  Use  the  kiosks.  You  can  check  in  for  an  appointment  or  look  for  future  ones  by  using  one 
of  these  kiosks.  They  are  in  VAMC’s  and  outpatient  clinics.  Most  facilities  have  staff  that 
will  show  you  how  they  work.  Soon  you’ll  even  be  able  to  pay  your  copay  through  one  as 
well!  The  kiosk  will  even  tell  you  if  you’re  in  the  right  place  or  not. 
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8.  Prepare  and  double  check!  Show  up  with  a  list  of  questions  written  out.  Check  them  off 
as  you  go  over  each  one  with  your  doctor.  Take  notes  and  then  verify  that  the  physician 
did  enter  the  referrals  if  any  are  needed. 

9.  Have  a  problem?  Tell  someone  about  it!  Every  VAMC  has  quarterly  town  hall  meetings 
that  you  can  attend.  These  meetings  are  held  specifically  so  you  can  talk  to  leadership 
and  give  feedback.  The  majority  of  VA  employees  want  to  help  you  so  let  them! 

Back  to  Top 


3.  Access  to  Healthcare 


3.1  -  New  York  Daily  News:  Lincoln  Hospital  patient  paralyzed  after  ER  blunder  leaves 
him  waiting  two  hours  for  treatment  (9  October,  Greg  B.  Smith,  26M  online  visitors/mo;  New 
York,  NY) 

On  a  cool  September  evening  in  2014,  54-year-old  Anthony  Medlin  arrived  by  ambulance  at 
Lincoln  Hospital  and  was  deemed  mobile  and  low  risk,  so  the  staff  told  him  to  wait. 

Then  came  the  two-hour  delay  in  the  busy  Bronx  emergency  room. 

By  the  time  a  doctor  got  around  to  examining  Medlin,  he  was  paralyzed  from  the  waist  down.  He 
was  rushed  to  surgery,  but  it  was  too  late. 

ER  staff  had  labeled  Medlin’s  case  a  lower  priority  because  they  believed  he’d  arrived  with  only 
a  minor  facial  injury.  There  was,  they  decided,  no  need  to  rush. 

Lincoln  Hospital  under  investigation  for  losing  ER  patient 

But  the  staff  at  Lincoln  had  failed  to  read  a  report  filed  by  the  ambulance  crew  stating  clearly 
that  Medlin  had  been  hit  by  a  car.  Trauma  like  that  requires  an  immediate  head-to-toe  exam  by 
a  doctor,  experts  say. 

A  Lincoln  nurse  acknowledged  later  that  the  hospital  has  no  protocol  requiring  triage  staff  to 
review  the  “pre-hospital  care  report  summary”  all  ambulance  crews  must  file  when  they  bring  in 
a  patient. 

“They  didn’t  kill  me,  but  they  took  my  life  away,”  Medlin,  sitting  in  his  wheelchair,  said  last  week. 
“Just  to  leave  me  on  the  side  like  I’m  just  a  nobody,  that  really  hurt.” 

Medlin’s  fateful  two-hour  wait  is  hardly  unusual  at  Lincoln  Hospital,  where  an  ongoing  Daily 
News  investigation  makes  clear  that  the  Bronx’s  biggest  public  hospital  has  one  of  the  worst 
records  in  the  city  for  ER  waits. 

On  average,  federal  data  show,  a  Lincoln  ER  patient  waits  93  minutes  before  he  or  she  sees  a 
doctor.  By  comparison,  the  average  wait  in  New  York  City  hospitals  is  46  minutes;  nationally,  it 
averages  29  minutes. 

Lincoln  also  has  the  highest  rate  in  the  city  of  patients  who  simply  give  up  and  walk  out  of  the 
ER  before  seeing  a  doctor —  15%.  That  compares  with  3%  citywide  and  2%  nationwide. 
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In  2015,  the  last  year  data  were  available,  that  meant  26,020  of  the  173,470  patients  who  visited 
Lincoln’s  ER  gave  up  before  they  got  care. 

A  spokesman  for  city  Health  and  Hospitals,  Robert  de  Luna,  said  that  Lincoln  was  recently 
recertified  by  the  American  College  of  Surgeons,  and  that  Lincoln  “is  certified  as  a  Level  1 
trauma  center,  at  the  ready  around  the  clock  to  save  patient  lives  and  provide  the  highest-quality 
care.”  Citing  patient  confidentiality,  he  declined  to  discuss  Medlin’s  case. 

Video  shows  Bronx  man  falls  into  coma  after  hours  of  neglect 

Medlin’s  experience  came  just  two  months  after  a  July  2014  incident  in  which  the  Lincoln  ER 
staff  lost  track  of  patient  Angel  Rivera.  He  arrived  with  a  head  injury  and  wound  up  in  an 
irreversible  and  ultimately  fatal  coma. 

Rivera’s  disturbing  treatment,  detailed  last  month  by  The  News,  triggered  an  examination  of 
Lincoln  by  the  state  Health  Department  and  the  city  Department  of  Investigation.  Both  reviews 
are  pending. 

In  Rivera’s  case,  he  languished  in  the  ER  for  nine  hours  before  a  doctor  found  him.  In  Medlin’s 
case,  he  sat  there  for  two  hours  before  a  physician  checked  him  out. 

Rivera’s  family  and  Medlin  have  sued  the  city  over  these  delays.  Medlin’s  attorney,  Alan 
Fuchsberg,  has  obtained  medical  records  and  questioned  doctors,  nurses  and  emergency 
medical  technicians  on  duty  the  night  of  Sept.  15,  2014,  to  get  to  the  bottom  of  what  happened. 

This  Queens  hospital  has  longest  emergency  room  wait  in  NYC 

Medlin  had  been  drinking  that  night  and  spending  money  a  few  blocks  north  of  Yankee  Stadium 
when  he  was  mugged.  To  escape  his  attackers,  he  ran  into  E.  167th  St. 

There  he  was  hit  by  a  car.  Somebody  called  911,  and  the  ambulance  arrived  at  11:13  p.m.  He 
was  found  lying  flat  on  his  back  in  the  street. 

Questioned  by  Medlin’s  lawyer,  EMT  Shawn  Healy  said  that  discovering  Medlin  lying  in  the 
street  like  that  clearly  indicated  he  was  hurt. 

“Not  too  many  people  want  to  lay  on  a  New  York  City  street,  so  I  don’t  know  —  he  just  couldn’t 
get  up,  didn’t  want  to  get  up,”  Healy  said.  “Usually  when  someone  gets  hit  by  a  car  and  they’re 
still  on  the  ground,  they’re  hurt.” 

Amputation  victim  plans  to  sue  Queens  hospital 

Healy  and  his  partner  strapped  Medlin  to  a  long  board  used  to  stabilize  patients  during  transport, 
and  clapped  a  cervical  brace  around  Medlin’s  neck. 

The  ambulance  arrived  at  Lincoln  at  1 1 :29  p.m.,  records  show,  but  it  wasn’t  until  1 1 :48  p.m.  that 
the  triage  team  first  spoke  with  Medlin.  By  then,  the  EMT  team  had  filed  their  report  with  Lincoln 
clearly  stating  that  Medlin  had  been  hit  by  a  car. 

But  that  report  was  filed  electronically,  not  handed  to  the  nurses  in  triage  as  a  note.  Lindsay 
Diaz,  the  registered  nurse  on  duty  that  night,  conceded  later  during  questioning  by  Medlin's 
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attorney,  “When  they  changed  it  to  computerized,  you’re  not  able  to  view  it.  So  I  did  not  see  their 
note.” 

When  she  was  asked  if  her  “level  of  concern”  would  have  risen  if  she’d  known  Medlin  had  been 
hit  by  a  car,  she  said  yes,  but  she  added  that  “there  is  no  protocol”  at  Lincoln  requiring  that 
triage  read  staff  ambulance  notes. 

Notes  of  Diaz’s  triage  report  show  the  staff  wrote  “No”  next  to  “High  Risk,”  and  described  “Facial 
trauma”  that  included  “Periorbital  swelling  with  abrasions  s/p  assault.  Head  trauma.  No  pain 
present.” 

The  record  also  noted  that  during  the  triage  query,  the  patient  at  one  point  took  off  his  collar  and 
got  off  the  board.  The  report  than  added  the  acronym  “MAEX4,”  which  means  the  team  had 
determined  Medlin  “moves  all  four  extremities.”  The  record  said  Medlin  “denies  numbness  or 
tingling.” 

At  that  time  no  doctor  physically  examined  Medlin,  so  he  lay  back  down  and  waited.  And  waited. 

More  than  90  minutes  later,  at  1:30  am,  a  nurse  asked  a  doctor  on  duty,  Dr.  Jason  Greenman, 
to  look  at  Medlin  because  “somebody  said  he  was  acting  strangely  and  just  was  requesting  that 
a  doctor  see  him,”  Greenman  later  recalled. 

At  that  point,  it  had  been  more  than  two  hours  since  Medlin  had  arrived  at  Lincoln. 

Greenman  said  he  and  another  physician,  Dr.  Yocheved  Rose,  found  Medlin  lying  in  the  waiting 
room  where  staff  had  left  him.  Medlin  told  them  he  couldn’t  feel  his  feet. 

When  the  two  doctors  rolled  him  over  as  part  of  a  head-to-toe  exam,  they  discovered  an 
alarming  protrusion  on  his  lower  spine  that  indicated  a  misalignment  that  had  damaged  the 
spinal  cord. 

At  that  moment,  they  realized  Medlin  was  paralyzed  from  the  waist  down.  They  immediately 
rushed  him  into  surgery,  but  the  damage  had  been  done.  His  paralysis  was  irreversible. 

Dr.  Matthew  Bank,  trauma  medical  director  of  North  Shore  University  Hospital  on  Long  Island, 
said,  in  general,  trauma  victims  who’ve  been  hit  by  cars  need  to  be  kept  immobilized.  Movement 
can  do  more  damage,  and  they  should  be  physically  examined  within  the  first  15  minutes  of 
arrival,  he  said. 

“For  a  significant  impact,  somebody  who’s  been  hit  by  a  car,  usually  they  have  that  primary  and 
secondary  examination  done  within  15  minutes,”  Bank  said. 

The  other  doctor  who  examined  Medlin  noted  that  there  had  been  no  effort  to  immobilize  Medlin 
after  he  removed  the  collar.  Normally  with  trauma  patients,  Rose  said,  “We  immobilize  the 
patient  so  that  there  won’t  be  any  aggravation  of  the  injury.” 

She  also  noted,  “It  would  be  my  practice  to  try  and  obtain  the  EMS  report.” 

Health  and  Hospitals  spokesman  de  Luna  said  city  hospitals  rely  on  “active  verbal 
communication”  about  a  patient’s  condition  between  EMTs  and  triage  staff  “as  a  primary  means 
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of  information  sharing,”  and  that  the  written  EMT  reports  are  often  filed  after  the  handoff  has 
taken  place. 

Greenman  said  that  at  a  hospital  as  busy  as  Lincoln,  not  every  patient  gets  immediate  attention. 

“It’s  unreasonable  to  expect  a  physician  to  see  every  patient  when  they  come  into  triage  in  a 
busy  emergency  department,”  he  said.  “I  can  only  see  the  patients  I  can  see,  and,  you  know,  for 
example,  at  Lincoln  we  see  like  180,000  patients  a  year  in  the  emergency  department.” 

Medlin  attorney  Fuchsberg  said  the  delay  in  care  resulted  in  a  fateful  and  irreversible  turn  of 
events. 

“An  emergency  CAT  scan  followed  by  early  surgery  to  take  the  pressure  off  the  cord  would  have 
stopped  the  strangulation  of  Mr.  Medlin’s  spinal  cord  nerves  before  he  became  paralyzed,” 
Fuchsberg  said.  “As  a  result  of  the  emergency  department’s  negligence,  Mr.  Medlin’s  life  has 
been  forever  altered.” 

Two  years  after  his  visit  to  Lincoln,  Medlin  lives  in  a  nursing  home,  suffers  from  bedsores,  must 
attend  physical  and  occupational  therapy  every  week,  and  spends  his  days  in  a  wheelchair. 

Prior  to  the  accident,  he  played  basketball  and  regularly  rode  a  bike.  He  was  able  to  play  with 
his  grandchildren  and  could  get  around  the  city  by  subway  with  ease. 

“If  they  really  took  care  of  me  when  I  came  in  and  checked  my  spine,  it  wouldn’t  have  been  that 
bad,”  he  said. 

In  the  months  after  he  became  paralyzed,  he  said,  he  “gave  up”  on  everything,  realizing  he 
would  never  walk  again.  But  recently,  he’s  been  working  with  doctors  at  the  Bronx  Veterans 
Affairs  Medical  Center  on  Kingsbridge  Road  to  use  a  robotic  device  that  allows  him  to  walk  with 
the  aid  of  canes. 

“It’s  really  something,”  he  said.  “The  way  I  carry  myself,  I  worked  through  this.  I’m  a  strong 
person.” 

Back  to  Top 


3.2  -  WVEC  (ABC-13,  Video):  New  VA  outpatient  clinic  proposal  on  the  table  for  Va.  Beach 
City  Council  (9  October,  Megan  Shinn,  607k  online  visitors/mo;  Norfolk,  VA) 

VIRGINIA  BEACH,  Va.  (WVEC)  --  A  Veteran's  Outpatient  Clinic  may  soon  open  in  Virginia 
Beach. 

The  city  is  set  to  discuss  the  clinic  proposal  during  the  city  council  meeting  tomorrow. 

Congress  authorized  construction  of  the  VA  clinic,  and  the  President  has  signed  legislation  and 
funding  is  available. 

However,  choosing  a  location  depends  on  finding  a  155,000  square-foot  facility  and  a  developer 
to  build  it.  The  idea  though  has  veterans  like  Joseph  Brady  excited. 
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Joe  is  a  Vietnam  veteran.  He  says  he  knows  what  it’s  like  to  serve  in  the  Navy. 

"Been  around  the  world  a  couple  of  times.  I've  been  everywhere,"  said  Joe. 

He  also  knows  how  it  is  to  be  100  percent  disabled. 

"I  have  Rheumatoid  Arthritis,  so  they  give  me  my  medication.  They  make  sure  that  my  body's 
functioning  well,  they  do  my  labs,  make  sure  my  blood  is  correct." 

So  he  uses  the  VA  facility  as  a  resource  to  take  care  of  his  health. 

"I  think  the  veteran's  hospital  is  doing  an  outstanding  job.  I  really  do,"  said  Joe. 

He  said  the  VA  here  matters  to  more  than  58,000  veterans  in  Virginia  Beach. 

"Having  a  clinic  available  shows  me  that  the  community  cares  enough  to  have  a  facility  built  to 
take  care  of  the  veterans  and  that's  very  important." 

Now,  the  Clairfield  facility's  lease  is  set  to  expire  on  June  30,  if  the  VA  does  not  extend  it.  So  the 
new,  larger  outpatient  clinic  could  take  its  place. 

"A  facility  would  be  ideal,"  said  Joe. 

Right  now,  the  plans  are  in  the  proposal  stage.  According  to  specifics  authorized  by  Congress, 
to  make  this  clinic  happen,  the  city  of  Virginia  Beach  would  need  to  find  land  that  would  be 
leased  to  the  VA  for  50  years  for  free. 

The  city  also  needs  a  disabled  veteran  like  Joe  to  be  a  partner  in  the  proposal. 

"Having  one  close  by  is  definitely  a  convenience  and  it's  fantastic,"  said  Joe. 

This  new  facility  would  create  350  jobs  and  cost  more  than  $18,000,000  total,  for  the  first  year. 

"The  clinic  is  a  very,  very  important  part  and  I  think  it  would  add  a  whole  bunch  of  good  will  if 
you  want,"  said  Joe.  "We  need  it,  we  definitely  need  it  and  it  would  be  a  help  to  this  community." 

The  proposal  says  the  city  of  Chesapeake  has  also  expressed  interest  in  having  the  new  clinic. 

However,  Congressman  Taylor  will  talk  with  the  VA  on  whether  the  host  city  can  collect  real 
estate  taxes  on  the  facility. 

Back  to  Top 


3.3  -  The  Day:  Veterans  binge  eating  is  serious  problem  (9  October,  438k  online  visitors/mo; 
New  London,  CT) 

We  at  the  VA  have  an  urgent  imperative  to  address  suicide,  PTSD,  and  opioid  addiction  among 
our  veterans.  The  study  of  overweight  and  eating  behavior  in  no  way  diminishes  these 
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initiatives.  Being  overweight  is  an  American  problem  affecting  68  percent  of  the  population,  but 
an  even  greater  veteran  problem  affecting  close  to  80  percent  of  those  utilizing  the  VA 
Healthcare  System. 

It  is  difficult  to  understand  why  we  are  studying  “binge  eating”  to  address  this,  “Grant  to  aid  in 
research  of  binge  eating  among  veterans,”  (Sept.  27) .  Most  people  can  relate  to  going 
overboard  at  Thanksgiving  or  with  a  family  size  bag  of  chips.  Consistent  binge  eating,  though,  is 
an  entirely  different  story.  Binge  Eating  Disorder  (BED)  is  a  new  psychiatric  disorder  in  the 
Diagnostic  and  Statistical  Manual  of  Mental  Disorders,  Fifth  Edition  (DSM-5).  People  with  BED, 
and  even  those  who  just  regularly  binge  eat,  are  more  likely  to  have  medical  and  mental  health 
problems  such  as  depression  and  diabetes,  and  have  trouble  maintaining  and  losing  weight. 

A  2015  study  showed  that  Veterans  with  BED  had  almost  twice  the  amount  of  healthcare  costs. 
We  hope  that  addressing  binge  eating  has  the  potential  to  improve  the  lives  of  our  veterans  and 
reduce  medical  costs. 

Robin  M.  Masheb,  Ph.D. 

Director,  Veterans  Initiative  for  Eating  and  Weight 
New  Haven 

Back  to  Top 


3.4  -  News  &  Sentinel:  Counsel:  Clarksburg  VA  manipulated  patient  data  (10  October,  Jess 
Mancini,  187k  online  visitors/mo;  Parkersburg,  WV) 

PARKERSBURG  —  Patient  data  was  intentionally  manipulated  at  the  Louis  A.  Johnson  VA 
Medical  Center  in  Clarksburg  to  artificially  reduce  reported  wait  times  and  the  volume  of  patient 
visits,  the  U.S.  Office  of  the  Special  Counsel  said  in  a  press  release. 

A  VA  investigative  report  said  a  manager  at  the  hospital  over  the  last  seven  years  attempted  to 
influence  nursing  staff  to  place  emergency  patients  in  two  unofficial  clinics  rather  than  record 
their  emergency  department  encounter,  a  press  release  from  the  special  counsel  said. 

The  decision  to  create  the  clinics  in  the  emergency  department  violated  VA  directives, 
prevented  an  accurate  analysis  of  staff  workload  and  gave  the  false  impression  that  the  Primary 
Care  clinic  had  a  greater  workload  and  demand  for  services,  the  release  dated  Oct.  3  said. 

The  VA  improperly  coded  patient  encounters  for  medical  billing  purposes  and  informed  the 
special  counsel  602  veterans  were  charged  an  incorrect  co-payment,  resulting  in  lost  revenue  of 
$21 ,070  for  the  clinic,  said  the  press  release. 

The  investigation  was  prompted  when  a  confidential  whistleblower  went  to  the  Office  of  the 
Special  Counsel  with  the  disclosures  of  data  manipulation,  the  release  said. 

“Whistleblowers  who  bring  agency  wrongdoing  to  light  perform  a  valuable  public  service  and 
deserve  our  gratitude,”  said  Acting  Special  Counsel  Tristan  Leavitt.  “Manipulating  data  to  reduce 
reported  wait  times  is  an  unscrupulous  use  of  taxpayer  dollars  and  unfair  to  veterans.  I  applaud 
the  immediate  response  by  the  Johnson  VA  Medical  Center  to  correct  these  deficiencies.” 
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A  statement  from  the  medical  center  released  Monday  reiterated  what  was  said  in  a  Sept.  29 
letter  from  Leavitt  to  Congress  and  the  president,  that  the  VA  “immediately  discontinued  the 
practice,  developed  a  process  for  clinic  approvals,  and  educated  leadership  and  staff  on  the 
requirements  contained  in  agency  directives  violated  in  this  matter.  The  agency  is  currently 
determining  how  to  recoup  lost  payments.  In  addition,  the  VA  counseled  the  manager 
responsible  for  the  creation  of  these  improper  clinics.” 

An  inquiry  also  was  made  in  March  2016  by  Rep.  David  McKinley,  R-W.Va.,  whose 
congressional  district  includes  Harrison  County  and  the  medical  center,  to  the  Department  of 
Veterans  Affairs  about  problems  reported  to  him  by  a  constituent.  A  statement  from  McKinley’s 
office  on  the  status  of  the  congressman’s  inquiry  was  not  available  Monday,  which  was  a  federal 
holiday,  Columbus  Day. 

Back  to  Top 


3.5  -  5280  Magazine:  Colorado  Veterans  Face  Higher  Suicide  Rates  -  Veterans  in  the 
Western  States  die  by  suicide  at  significantly  higher  rates  than  the  rest  of  the  country, 

according  to  the  Department  of  Veterans  Affairs'  latest  data.  (9  October,  Lisa  Wirthman, 
138k  online  visitors/mo;  Denver,  CO) 

Rural  isolation,  high  gun  ownership,  and  a  sense  of  rugged  individualism  may  contribute  to 
higher  rates  of  suicide  among  military  veterans  in  Colorado  and  the  Western  States. 

The  United  States  Department  of  Veterans  Affairs  (VA)  first  state- by-state  report  on  veteran 
suicide,  released  in  September,  examines  35  years  of  data  through  2014.  The  findings  reinforce 
known  patterns — but  also  offer  new  insights  into  who  is  at  risk,  including  veterans  over  age  50 
and  female  veterans. 

An  average  of  20  veterans  a  day  died  by  suicide  in  2014  nationwide,  according  to  the  data.  And 
only  30  percent  of  those  veterans  were  under  VA  care,  increasing  the  weight  on  local 
communities  to  help  fill  the  gap. 

In  Colorado,  the  2014  suicide  rate  for  veterans,  at  47  deaths  per  100,000  people,  was  nearly 
double  the  state’s  overall  rate  of  25.5.  To  add  perspective,  Colorado  consistently  ranks  as  one 
of  the  ten  states  with  the  nation’s  highest  suicide  rates. 

There’s  no  single  driver  behind  the  West’s  higher  suicide  rates,  says  Sarah  Brummett,  director 
of  the  Colorado  Department  of  Public  Health  and  Environment  (CDPHE)  Office  of  Suicide 
Prevention.  The  West  has  large  rural  areas  with  less  access  to  mental  health  resources  and 
more  opportunities  for  social  isolation,  she  says.  Another  factor  is  the  Western  mentality  of 
pulling  yourself  up  by  your  bootstraps  when  there’s  a  crisis:  “You  cowboy  up  and  get  through  it,” 
says  Brummett. 

Veterans’  training  and  familiarity  in  the  use  of  guns  is  also  a  worthy  consideration.  In  2014, 
about  two-thirds  of  Veteran  suicides  involved  firearms,  compared  to  half  of  all  suicides  in 
Colorado,  according  to  the  VA  data.  “Firearms  are  such  a  highly  lethal  method  of  attempt  that 
people  don’t  get  that  second  chance  at  survival,”  says  Brummett.  About  90  percent  of  people 
who  survive  a  suicide  attempt  do  not  go  on  to  die  by  suicide,  she  adds. 
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Public  and  private  health  professionals  are  clear  that  promoting  firearm  safety  for  veterans  in 
crisis  is  not  related  to  gun  control.  “It  combines  respect  for  the  Second  Amendment  issues  with 
recognition  that  firearms  are  a  common  means  of  suicide,”  says  Ira  Katz,  the  VA’s  senior 
consultant  for  mental  health  and  suicide  prevention  program  evaluation  and  an  author  of  the 
report.  The  VA  distributes  gun  locks  through  each  of  its  medical  centers  without  asking  people 
to  identify  themselves,  he  adds. 

Colorado’s  ongoing  Gun  Shop  Project  is  an  innovative  partnership  between  mental  health 
professionals  and  gun  shops,  firing  ranges,  and  safety  instructors  throughout  the  state  to 
promote  firearm  safety  and  suicide  prevention.  “People  inherently  want  to  survive,  and  if  you 
give  them  the  information  and  the  options  they  will  generally  make  a  decision  to  keep 
themselves  safe,”  says  Carl  LoFaro,  manager  of  Veteran  and  Military  Family  Services  at  the 
Jefferson  Center  for  Mental  Health. 

Another  18  percent  of  veteran  suicides  in  Colorado  in  2014  involved  opioid  or  prescription  drug 
overdoses — a  growing  crisis  among  veterans.  One  VA  study  found  that  veterans  who  were 
prescribed  the  highest  dose  of  opioid  painkillers  were  twice  as  likely  to  die  by  suicide  as  those 
who  received  the  lowest  doses. 

In  Colorado,  men  are  also  about  four  times  more  likely  to  die  by  suicide  than  women,  according 
to  the  CDPHE.  The  VA  data  revealed  that  Colorado  veterans  follow  a  similar  pattern:  At  least  95 
percent  of  veteran  suicides  in  2014  were  by  men. 

To  better  connect  with  men  in  crisis,  the  CDPHE  launched  Man  Therapy,  a  free  web  site  that 
uses  a  Ron  Burgundy  style  approach  to  offering  serious  advice  on  how  to  deal  with  depression, 
anger,  grief,  and  addiction.  The  site  features  a  bacon-loving  character  named  Dr.  Rich 
Mahogany  who  cleans  his  desk  with  a  leaf  blower,  reads  chainsaw  manuals  and  spreads  the 
message:  A  mustache  is  no  place  to  hide  your  emotions.  The  five-year-old  site  includes  specific 
resources  for  military  veterans. 

The  VA  report  also  spotlights  lesser-known  risks:  Nationally,  about  65  percent  of  veteran 
suicides  were  by  people  age  50  or  older,  who  are  often  harder  to  reach.  Jefferson  County  trains 
gatekeepers  in  rural  areas  (think  health  workers,  police  officers,  or  the  person  in  charge  of  the 
local  Elks  club)  to  educate  community  members  about  suicide  prevention,  LoFaro  says. 

The  VA  report  also  calls  attention  to  a  growing  suicide  risk  that  is  250  percent  higher  for  female 
veterans  than  for  non-veterans  (and  19  percent  higher  for  male  veterans  compared  to  civilians). 
As  more  women  serve  in  the  military,  their  suicide  rate  rose  62  percent  over  the  past  15  years, 
said  VA  Secretary  David  Shulkin  in  public  remarks  last  week. 

Female  veterans  are  more  likely  to  be  gun  owners  compared  to  civilians,  VA  officials  say.  And 
suicide  rates  are  significantly  higher  among  women  veterans  who  report  military  sexual  trauma, 
according  to  a  2016  study. 

The  positive  news  is  that  every  Coloradan  can  help  by  reaching  out  to  friends,  neighbors  and  co¬ 
workers  in  crisis.  The  best  thing  to  do  if  you’re  concerned,  says  LoFaro,  is  tell  the  person  your 
concerns  and  ask  the  question:  Are  you  thinking  about  suicide?  “Asking  that  question  gives 
people  the  understanding  that  you’re  a  safe  person  to  talk  to,”  he  adds. 
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If  a  person  is  thinking  about  suicide,  the  next  step  is  to  contact  a  mental  health  professional, 
LoFaro  adds.  The  VA  suicide  prevention  crisis  line  number  is  800-273-TALK.  Help  is  also 
available  online. 

“Let’s  get  away  from  this  idea  that  suicide  is  something  that  is  shameful  and  stigmatized,” 
LoFaro  says.  “This  is  a  public  health  issue  in  our  community  and  the  best  way  to  address  it  is  to 
get  educated  and  be  ready  to  assist.” 

Back  to  Top 


3.6  -  WUSF  (NPR-89.1):  Veterans  Health  Program  Proposed  (8  October,  78k  online 
visitors/mo;  Tampa,  FL) 

Saying  Florida  has  the  “infrastructure  and  capacity  to  serve  the  health  care  needs  of  our  veteran 
community,”  a  Republican  senator  Friday  proposed  a  program  that  would  allow  veterans  to  tap 
into  the  state  Medicaid  managed-care  system  as  an  alternative  to  the  federal  Veterans  Health 
Administration  system. 

The  bill  (SB  440),  filed  by  Sen.  Rene  Garcia,  R-Hialeah,  would  direct  the  state  Agency  for 
Health  Care  Administration  to  seek  federal  approval  of  the  program.  Under  the  proposal, 
veterans  could  voluntarily  decide  to  get  services  through  managed-care  networks  used  by  the 
state  Medicaid  program  instead  of  through  the  federal  VA  system. 

The  bill,  filed  for  the  2018  legislative  session,  said  state  funds  could  not  be  used  for  the 
program. 

“We  want  to  work  with  the  federal  government  to  provide  additional  options  to  Florida's 
veterans,”  Garcia,  chairman  of  the  Senate  Children,  Families  and  Elder  Affairs  Committee,  said 
in  a  prepared  statement.  “Instead  of  spending  more  tax  dollars  to  build  facilities,  we  want  to  offer 
the  federal  Department  of  Veteran  Affairs  access  to  Florida's  robust  network  of  providers  who 
are  already  caring  for  nearly  4  million  recipients.” 
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7.  Supply  Chain  Modernization 


8.  Other 


8.1  -  FOX  News  (Video):  Single-paver  health  care  means  you  might  be  denied  surgery  for 
being  too  fat  --  no,  really  (8  October,  Sally  Pipes,  32. 5M  online  visitors/mo;  New  York,  NY) 

Do  people  who  are  overweight  or  obese  deserve  health  care?  In  the  United  Kingdom's 
socialized  health  care  system,  the  answer  appears  to  be  "no."  And  if  Democrats  get  their  way, 
the  same  could  be  true  in  the  United  States. 

To  save  money,  the  U.K.  National  Health  Service  recently  announced  it  will  ban  obese  patients 
from  many  surgeries  for  up  to  a  year.  Such  rationing  is  standard  in  single-payer  health  care 
systems.  Americans  will  face  the  same  fate  if  Democrats  can  enact  Medicare  for  All  here. 

Sen.  Bernie  Sanders,  l-Vt.,  recently  introduced  his  Medicare  for  All  bill  backed  by  15  other 
Democratic  senators.  His  call  to  create  such  a  single-payer  health  care  system  was  a  major  part 
of  his  failed  campaign  for  the  Democratic  presidential  nomination  last  year. 

[...] 

America's  own  experiment  with  single-payer  -  the  Veterans  Health  Administration  in  the 
Department  of  Veterans  Affairs  -  is  a  national  embarrassment.  A  federal  investigation  found  that 
more  than  200  veterans  died  while  waiting  for  care  at  a  Phoenix  VA  facility  in  2015.  The  same  is 
true  of  almost  100  veterans  at  a  Los  Angeles  VA  hospital  between  October  2014  and  August 
2015. 

[...] 

Back  to  Top 


8.2  -  Richmond  Times-Dispatch:  Va.  legislators  decry  use  of  a  state  grant  for  painful  tests 
on  dogs  at  Richmond  VA  hospital  (8  October,  Katie  O’Connor,  1 .5M  online  visitors/mo; 
Richmond,  VA) 

Researchers  at  the  Hunter  Holmes  McGuire  VA  Medical  Center  in  Richmond  have  induced 
heart  attacks  in  dogs,  surgically  implanted  pacemakers  into  them  and  trained  them  to  run  on 
treadmills,  all  in  the  name  of  studying  heart  health  in  humans. 

Some  of  the  experiments  are  known  to  inflict  severe  pain  in  the  dogs  and  puppies  —  some  are 
as  young  as  6  months  —  while  withholding  pain  relief. 

The  experiments  are,  “abusive  and  wasteful,”  and  derive  some  of  their  funding  from  taxpayer 
dollars,  according  to  a  letter  sent  by  state  Sens.  William  M.  Stanley  Jr.,  R-Franklin  County,  and 
Glen  H.  Sturtevant  Jr.,  R-Richmond,  to  Gov.  Terry  McAuliffe’s  office. 
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“Senator  Sturtevant  and  I  firmly  believe  that  one  of  the  first  steps  we  have  to  do  here  is  not  only 
get  more  information,  but  make  our  fellow  legislators  aware  of  where  our  taxpayer  money  is 
going,  make  the  governor  know  where  the  taxpayer  money  is  going,  and  letting  the  public  in  the 
commonwealth  know,”  Stanley  said. 

At  least  $99,970  went  toward  the  experiments  through  a  state  grant  that  was  awarded  to  the 
project’s  principle  investigator,  the  letter  states.  Another  $50,000  grant  went  toward  the  research 
from  Virginia  Commonwealth  University. 

“Both  grants  cover  a  period  during  which  numerous  violations  were  documented,”  the  letter 
states. 

The  letter  also  asks  whether  the  state  was  informed  of  “violations”  relating  to  the  experiments, 
some  of  which  were  outlined  in  a  report  by  the  VA  Office  of  Research  Oversight. 

“If  the  taxpayer  money  is  going  to  be  spent  on  this,  then  the  taxpayer  should  know  the  truth  and 
the  taxpayer’s  perspective  should  be  respected,”  said  Robin  Starr,  CEO  of  the  Richmond  SPCA, 
which  has  spoken  out  against  the  experiments.  “I  think  most  people  think  that  this  is  unethical, 
and  the  Richmond  SPCA  certainly  thinks  it’s  unethical.” 

A  public  backlash  has  grown  around  the  experiments  since  details  came  to  light  through 
lawsuits  and  Freedom  of  Information  Act  requests  filed  by  the  White  Coat  Waste  Project,  a 
Washington,  D.C. -based  watchdog  group  with  a  goal  of  ending  taxpayer-funded  animal 
experiments. 

“We  filed  (FOIA)  requests  to  get  more  details  about  the  current  projects  happening  at  the 
Richmond  VA,  and  discovered  through  those  requests  that  Richmond  is  the  only  federal  facility 
in  the  country  that  is  conducting  so-called  maximum  pain  experiments  on  dogs,  in  which 
significant  pain  is  induced  and  is  intentionally  not  relieved,”  said  Justin  Goodman,  the  group’s 
vice  president  of  advocacy  and  public  policy. 

Some  of  the  FOIA  documents  the  group  received  indicated  that  experiments  were  still  going  on 
as  of  January. 

The  watchdog  group  submitted  a  complaint  to  the  VA  Office  of  Inspector  General  that  was 
referred  to  the  Office  of  Research  Oversight,  which  released  a  report  on  the  experiments. 

The  goal  of  the  experiments,  according  to  the  report,  was  to  study  cardiac  health  —  particularly 
regarding  what  can  lead  to  heart  abnormalities.  It  justified  the  use  of  dogs  due  to  the  similarities 
in  size  and  physiology  between  dog  and  human  hearts. 

The  report  outlined  instances  of  noncompliance  relating  to  documentation  and  incomplete 
records  of  the  dogs  receiving  appropriate  veterinary  care.  In  some  cases,  the  report  confirmed, 
mistakes  made  during  surgeries  resulted  in  the  death  of  at  least  four  dogs. 

“I  keep  seeing  and  hearing  the  word  euthanasia  used  —  that’s  not  euthanasia,”  Starr  said.  “That 
does  not  qualify  as  euthanasia,  that’s  not  euthanasia  as  the  dictionary  defines  it.  They’re  being 
killed.” 
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The  primary  investigator  on  the  project,  Dr.  Alex  Tan,  was  barred  from  working  with  animals.  He 
remains  in  his  position  as  a  cardiologist  at  the  McGuire  VA.  He  did  not  respond  to  a  request  for 
comment. 

A  VCU  spokesman  said  in  a  statement  that  although  the  university  awarded  a  one-time  $50,000 
grant  to  Tan  for  the  research,  it  did  not  oversee  the  care  and  use  of  the  animals  involved. 

The  U.S.  Department  of  Agriculture  has  four  classifications  for  animals  involved  in  research. 
Some  classifications  state  that  the  experiments  cause  no  or  very  little  pain,  while  the  highest 
classification  refers  to  experiments  in  which  the  animals  are  subjected  to  pain  without  relief. 
Some  of  the  dogs  used  for  the  VA’s  experiments,  Goodman  said,  were  in  this  latter 
classification,  according  to  the  documents  the  watchdog  group  received  through  its  FOIA 
requests. 

Dr.  Michael  Fallon,  chief  veterinary  medical  officer  with  the  VA,  said  in  a  statement  that  the 
Office  of  Research  Oversight  did  not  deem  the  experiments  deficient  or  find  that  the 
investigators  did  not  provide  adequate  veterinary  care,  but  rather  found  areas  when  veterinary 
care  was  not  documented  appropriately. 

“ORO  did  not  find  any  evidence  that  these  deficiencies  reflected  any  negligence,  incompetence, 
recklessness  or  intentional  misrepresentation,”  Fallon  said.  He  added  that  the  deaths  were 
related  to  the  risks  associated  with  any  complicated  and  difficult  surgery. 

“To  eliminate  these  deficiencies,  Richmond  VAMC  amended  the  protocols  to  make  the  risks 
more  explicit,  with  increasingly  stringent  training  requirements  and  supervision  by  the  Attending 
Veterinarian,  and  ultimately  by  replacement  of  the  surgeon  on  the  protocols,”  he  said. 

Fallon  said  the  VA’s  animal  research  program  “has  saved  lives  in  the  past.”  He  said  dogs  are 
needed  for  experiments  on  hearts  not  only  because  dogs’  hearts  are  more  similar  to  humans 
than  animals  like  mice  or  rats,  but  because  dogs  are  easier  to  train  for  “light  treadmill  activity 
needed  for  some  of  the  studies,  and  they  enjoy  it,  in  contrast  to  pigs  and  other  large  animals.” 

Research  on  canines  has  led  to  various  medical  advances,  he  said,  including  successful  human 
liver  transplants  and  the  understanding  that  smoking  increases  the  risk  of  lung  cancer. 

He  also  noted  that  studies  involving  dogs  and  other  large  animals  are  rare,  since  the  VA 
typically  uses  mice  or  rats.  “Canines  accounted  for  fewer  than  0.05  percent  of  animals  used  in 
VA  research  in  2016.” 

Stanley,  the  state  senator,  said  he  understands  the  reasoning  behind  the  experiments,  but  that 
subjecting  dogs  to  so  much  pain  goes  a  step  too  far. 

“Certainly  we  want  to  do  what  we  can  to  help  make  our  fellow  citizens  healthier,  but  not  at  this 
expense,”  he  said.  “As  human  beings  we  are  tasked  with  the  responsibility  for  caring  for  those 
who  cannot  care  for  themselves  in  the  canine  community,  and  here  we  are  abusing  that  trust 
that  we  have  with  companion  animals.” 

He  said  he  plans  to  file  legislation  that  will  address  the  issue. 
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“One  being  that  no  (taxpayer)  money  can  be  used  for  such  experiments  where  a  companion 
animal  —  in  a  sense  man’s  best  friend  —  is  being  inhumanely  treated  in  the  name  of  science,” 
he  said. 

Legislation  introduced  to  the  U.S.  House  of  Representatives  by  Rep.  Dave  Brat,  R-7th,  that 
would  strip  funding  for  all  painful  dog  experiments  at  the  VA  recentiy  received  unanimous 
support. 

Starr  said  her  organization  has  reached  out  to  the  McGuire  VA  to  try  and  adopt  some  of  the 
dogs  they  use  for  experiments,  but  to  no  avail. 

“We  have,  over  many  generations,  encouraged  dogs  to  become  our  best  friends  and  our  lifetime 
companions,  and  I  think  most  people  think  it  is  wrong  to  turn  around  and  subject  them  to  a  life  of 
being  chopped  up  in  a  research  facility  to  be  followed  by  death,”  Starr  said.  “We  have  made 
them  into  the  trusting,  loving  companions  that  they  are  to  us.” 

Back  to  Tod 
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Veterans  Affairs  Media  Summary  and  News  Clips 

10  October  2017 


1.  Top  Stories 

1.1  -  The  Washington  Post  (Wonkblog):  Why  so  many  veterans  go  hungry  —  and  VA’s 
new  plan  to  fix  it  (9  October,  Caitlin  Dewey,  43. 9M  online  visitors/mo;  Washington,  DC) 

Now,  in  a  first-of-its-kind  program,  the  Department  of  Veterans  Affairs  will  screen  all  vets  who 
visit  its  health-care  facilities  for  hunger,  asking  them  whether  they've  struggled  to  afford  food  in 
the  past  three  months.  That’s  welcome  news  to  Stegall  and  other  advocates,  who  say  vets  are 
especially  hard  to  reach  because  they’re  often  unwilling  to  seek  help. 

Hyperlink  to  Above 

1.2  -  U.S.  News  &  World  Report  (AP):  Delegation  Calls  for  Improved  Care  for  Women  at 
VA  Hospital  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

New  Hampshire's  congressional  delegation  is  calling  for  improved  facilities  for  women  who 
receive  care  at  the  only  veterans'  hospital  in  the  state.  The  Democratic  delegation  says  the 
current  women's  health  clinic  on  the  sixth  floor  of  the  Manchester  VA  Medical  Center  was 
damaged  during  a  flood  in  July.  They  want  to  make  sure  women  receive  care  in  an  appropriate 
setting  during  the  rebuilding  period. 

Hyperlink  to  Above 

1.3  -  U.S.  News  &  World  Report  (AP):  Feds  Providing  up  to  $2.7M  to  Renovate  Maine 
Veterans  Home  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

Maine's  U.S.  senators  say  the  state  is  going  to  benefit  from  up  to  $2.7  million  for  a  renovation 
and  expansion  project  at  the  Maine  Veterans'  Home  facility  in  Bangor.  Republican  Sen.  Susan 
Collins  and  independent  Sen.  Angus  King  say  the  funding  is  coming  from  the  federal 
Department  of  Veterans  Affairs'  State  Home  Construction  Grant  Program.  The  renovations  at 
the  Bangor  facility  are  underway. 

Hyperlink  to  Above 

1.4  -  Newsday:  LI  veterans  groups  worry  about  VA  move  to  private  care  (8  October,  Martin 
C.  Evans,  3.2M  online  visitors/mo;  New  York,  NY) 

As  policymakers  in  Washington  weigh  how  the  Department  of  Veterans  Affairs  provides  health 
care  for  those  who  have  served  the  nation,  advocates  on  Long  Island  are  seeking  assurances 
that  an  accelerating  shift  of  some  medical  functions  to  the  private  sector  will  not  deprive  the 
region’s  only  VA  hospital  in  Northport  of  precious  dollars. 

Hyperlink  to  Above 

1.5  -  Military  Times:  Senators  want  more  oversight  of  VA  budgets,  spending  (9  October, 
Leo  Shane  III,  2.1  M  online  visitors/mo;  Springfield,  VA) 

Tired  of  emergency  funding  requests  from  Veterans  Affairs  officials,  a  bipartisan  group  of 
senators  is  pushing  new  legislation  mandating  new  outside  oversight  of  the  department  to  spur 
better  budgeting  practices.  “Over  the  past  several  months,  we’ve  seen  the  VA  lurch  from 
funding  crisis  to  funding  crisis  because  of  its  inability  to  effectively  manage  its  budget,”  said  Sen. 
John  McCain,  R-Ariz.  and  one  of  the  proposal’s  sponsors. 

Hyperlink  to  Above 
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1.6-  WXIA  (NBC-1 1 ,  Video):  Army  vet  finally  gets  help  after  V.A.  delays  life-saving  chemo 
treatment  (9  October,  Andy  Pierrotti,  1 ,5M  online  visitors/mo;  Atlanta,  GA) 

When  George  Geiger  served  in  Vietnam,  gunfire  shot  down  his  helicopter  six  times.  He  was 
wounded  twice.  Forty-nine  years  later,  the  71 -year-old  Purple  Heart  recipient  is  fighting  to 
survive  throat  cancer  and  the  bureaucracy  of  the  Veteran  Health  Administration  to  get 
appropriate  treatment.  This  past  summer,  doctors  at  the  Atlanta  VA  hospital  broke  the  bad 
news. 

Hyperlink  to  Above 


2.  Veteran  and  Employee  Experience 

2.1  -  The  Washington  Post  (The  Fed  Page):  Traveling  in  style:  Trump’s  White  House 
wrestles  with  Cabinet  costs  (8  October,  Drew  Harwell,  Lisa  Rein  and  Jack  Gillum,  43. 9M 
online  visitors/mo;  Washington,  DC) 

Travel  by  Trump  and  the  Cabinet  has  highlighted  tensions  among  agencies  and  the  White 
House  over  contradictory  federal  spending  messages  from  Republican  leaders.  After  The  Post 
reported  that  Shulkin,  an  Obama  administration  holdover,  mixed  business  and  pleasure  during  a 
July  outing  to  Denmark  and  England  with  his  wife  and  three  agency  officials,  administration 
officials  familiar  with  White  House  thinking  said  they  had  warned  Shulkin’s  staff  about  paying  for 
such  a  large  delegation. 

Hyperlink  to  Above 

2.2  -  Providence  Journal:  Veterans  Journal:  Differing  opinions  on  VA  Secretary  Shulkin’s 
travel  transparency  (8  October,  George  W.  Reilly,  1 ,2M  online  visitors/mo;  Providence,  Rl) 

VA  Secretary  Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and 
Denmark  in  July,  where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health 
issues,  according  to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary 
traveled  in  coach  on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Hyperlink  to  Above 

2.3  -  Dayton  Daily  News:  Ohio’s  Hospice  hires  top  leader  leaving  Dayton  VA  Medical 
Center  (9  October,  Kaitlin  Schroeder,  1.1M  online  visitors/mo;  Dayton,  OH) 

The  outgoing  chief  executive  at  the  Dayton  VA  Medical  Center  will  be  moving  on  to  a  leadership 
position  with  Ohio’s  Hospice.  CEO  Glenn  Costie,  who  is  retiring  at  the  end  of  October  from  the 
VA,  will  be  the  new  chief  of  veteran  services  at  Ohio’s  Hospice,  according  to  the  nonprofit. 
“Glenn  Costie’s  proven  leadership  of  Veteran  care  will  be  a  great  asset  to  Ohio’s  Hospice 
mission  and  care,”  Ohio’s  Hospice  President  and  CEO  Kent  Anderson  said  in  a  statement. 

Hyperlink  to  Above 

2.4  -  Arkansas  Democrat-Gazette:  New  Arkansas  clinic  staffed  by  VA;  facility  joins  shift 
away  from  contractor-run  services  for  vets  (9  October,  Hunter  Field,  871k  online  visitors/mo; 
Little  Rock,  AR) 

The  Central  Arkansas  Veterans  Healthcare  System  has  opened  a  new  outpatient  clinic  in  Mena, 
staffed  entirely  with  U.S.  Department  of  Veterans  Affairs  personnel.  One  of  16  community- 
based  outpatient  clinics  in  the  state,  the  new  Mena  clinic  is  the  most  recent  in  the  state  to  shift 


Veterans  Affairs  Media  Summary  and  News  Clips 
^OVERSIGHT  10  October  2017 


2 

OPIA001462 


VA-1 8-0457-F-001 858 


171010_Veterans  Affairs  Media  Summary  and  News  Clips.pdf  for  Printed  Item:  47  (  Attachment  2  of  2) 


away  from  the  contractor-run  format  to  strictly  VA  staff.  The  Pine  Bluff  clinic  will  be  the  next  to 
make  the  change,  a  Little  Rock  VA  spokesman  said  last  week. 

Hyperlink  to  Above 

2.5  -  WFED  (AM-1500):  DHS,  GPO  get  ‘new’  IT  executives:  VA  losing  long-time  acquisition 
leader  (9  October,  Jason  Miller,  831k  online  visitors/mo;  Washington,  DC) 

It’s  not  all  promotions  and  job  changes.  Two  agencies  are  looking  for  new  executives.  Greg 
Giddens,  the  Veterans  Affairs  Department’s  acting  director  of  the  Office  of  Enterprise 
Integration,  is  retiring  at  the  end  of  November.  In  an  email  to  staff  obtained  by  Federal  News 
Radio,  Giddens  said  he  announced  his  decision  a  little  earlier  than  normal  in  order  to  give  VA 
time  to  begin  the  process  to  fill  his  former  role... 

Hyperlink  to  Above 

2.6  -  WFED  (AM-1500,  Audio):  TIGTA:  IRS  didn’t  just  target  conservative  groups  (9 

October,  Eric  White,  831k  online  visitors/mo;  Washington,  DC) 

Sen.  Bernie  Sanders  (l-Vt.)  wants  to  give  $5  billion  to  the  Veterans  Affairs  Department  to  fill 
almost  50,000  vacant  positions  and  to  continue  minor  construction  projects  at  VA  facilities.  The 
American  Federation  of  Government  Employees  said  it  prefers  this  bill  to  others,  which  would 
permanently  change  the  Veterans  Choice  Program.  AFGE  said  Congress  should  focus  on 
changes  it  can  make  to  improve  VA,  not  shift  more  veterans-related  services  to  the  private 
sector. 

Hyperlink  to  Above 

2.7  -  Becker’s  Hospital  Review:  VA's  acting  undersecretary  for  health  steps  down  (9 

October,  Anuja  Vaidya,  441k  online  visitors/mo;  Glencoe,  IL) 

Poonam  Alaigh,  MD,  acting  under  secretary  of  health  at  U.S.  Department  of  Veterans  Affairs, 
left  her  role  Oct.  7,  according  to  a  Military.com  report.  Dr.  Alaigh  has  served  in  the  role  since 
May.  She  told  VA  employees  that  she  was  "resigning  for  family  reasons,"  according  to  the 
report. 

Hyperlink  to  Above 

2.8  -  KSFY  (ABC-13,  Video):  Pin-Ups  for  Vets  volunteers  will  visit  Sioux  Falls  VA  hospital 

(9  October,  Bridget  Bennett,  157k  online  visitors/mo;  Sioux  Falls,  SD) 

Volunteers  from  the  non-profit  organization  Pin-Ups  for  Vets  will  visit  the  Sioux  Falls  VA  Hospital 
Tuesday  after  a  long  week  of  online  debate.  Last  week  the  Sioux  Falls  VA  sent  the  group  a 
letter  denying  their  visit,  but  after  the  letter  was  posted  online,  a  social  media  storm  followed 
largely  filled  with  support  for  the  volunteer  organization. 

Hyperlink  to  Above 

2.9  -  Beaufort  Gazette:  Veterans:  This  card  (coming  soon?)  from  the  VA  can  help  you  get 
business  discounts  (9  October,  Wade  Livingston,  66k  online  visitors/mo;  Bluffton,  SC) 

It  took  a  couple  of  years,  but  it  appears  the  U.S.  Department  of  Veterans  Affairs  will  soon  start 
issuing  veterans  ID  cards  so  those  who’ve  served  can  prove  they’ve  done  so,  and  take 
advantage  of  promotions  and  discounts.  Beginning  sometime  in  November,  the  cards  will  be 
available  to  all  honorably  discharged  veterans  who  apply  through  the  VA’s  website,  Military.com 
reported. 
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Hyperlink  to  Above 

2.10  -  KRXI  (FOX-11,  Video):  Nevada  Department  of  Veteran  Services  to  receive  $46,000 
federal  grant  for  sports  program  (9  October,  Sanaz  Tahernia,  65k  online  visitors/mo;  Reno, 
NV) 

The  U.S.  Department  of  Veterans  Affairs  approved  a  $46,000  federal  grant  request  by  the 
Nevada  Department  of  Veterans  Services  that  will  go  toward  an  "Adaptive  Sports  Program"  to 
be  implemented  in  the  City  of  Reno,  the  City  of  Las  Vegas  and  the  Sky  Tavern  Ski  Academy. 
These  sports  programs  are  community-based  programs  that  provide  therapeutic  recreational 
services  to  allow  disabled  veterans  and  injured  members  of  the  military  stay  active  and  involved 
in  their  communities. 

Hyperlink  to  Above 

2.11  -  Reveal:  Fifth  senator  slams  Trump  administration  over  blanket  ethics  waiver  on 
for-profit  college  payments  (9  October,  Aaron  Glantz,  39k  online  visitors/mo;  Emeryville,  CA) 
U.S.  Sen.  Tom  Carper  of  Delaware  has  become  the  fifth  Democratic  lawmaker  to  demand  the 
Trump  administration  scrap  its  plan  to  waive  a  50-year-old  anti-corruption  law  that  prevents 
officials  who  administer  the  Gl  Bill  from  accepting  money  from  for-profit  schools  backed  by 
taxpayer  subsidies.  In  a  letter  sent  Friday  to  Secretary  of  Veterans  Affairs  David  Shulkin,  Carper 
called  the  administration’s  plan  to  allow  all  VA  employees  to  accept  money  from  for-profit 
colleges  “legally  dubious.” 

Hyperlink  to  Above 

2.12  -  CBS  News  Radio  (ConnectingVets.com):  9  tips  to  save  you  time  at  the  VA  (9 

October,  Jonathan  Kaupanger,  23k  online  visitors/mo;  New  York,  NY) 

Wait  times  at  Veterans  Affairs  medical  centers  continue  to  be  an  issue.  Here  are  a  few  tips  to 
help  save  you  time  and  energy  as  you  manage  your  way  through  the  VA.  Schedule  your 
appointment  first  thing  in  the  morning  or  right  after  lunch.  Many  doctors,  outside  of  the  VA,  are 
bound  by  quotas  and  have  to  see  as  many  patients  as  possible.  VA  doctors  focus  on  quality 
instead  of  quantity.  Because  of  this,  they  tend  to  run  over  scheduled  times.  Making  an 
appointment  for  either  first  thing  in  the  morning  all  but  guarantees  that  you’ll  be  seen  on  time. 

Hyperlink  to  Above 


3.  Access  to  Healthcare 


3.1  -  New  York  Daily  News:  Lincoln  Hospital  patient  paralyzed  after  ER  blunder  leaves 
him  waiting  two  hours  for  treatment  (9  October,  Greg  B.  Smith,  26M  online  visitors/mo;  New 
York,  NY) 

In  the  months  after  he  became  paralyzed,  he  said,  he  “gave  up”  on  everything,  realizing  he 
would  never  walk  again.  But  recently,  he’s  been  working  with  doctors  at  the  Bronx  Veterans 
Affairs  Medical  Center  on  Kingsbridge  Road  to  use  a  robotic  device  that  allows  him  to  walk  with 
the  aid  of  canes. 

Hyperlink  to  Above 
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3.2  -  WVEC  (ABC-13,  Video):  New  VA  outpatient  clinic  proposal  on  the  table  for  Va.  Beach 
City  Council  (9  October,  Megan  Shinn,  607k  online  visitors/mo;  Norfolk,  VA) 

A  Veteran's  Outpatient  Clinic  may  soon  open  in  Virginia  Beach.  The  city  is  set  to  discuss  the 
clinic  proposal  during  the  city  council  meeting  tomorrow.  Congress  authorized  construction  of 
the  VA  clinic,  and  the  President  has  signed  legislation  and  funding  is  available.  However, 
choosing  a  location  depends  on  finding  a  155,000  square-foot  facility  and  a  developer  to  build  it. 
The  idea  though  has  veterans  like  Joseph  Brady  excited. 

Hyperlink  to  Above 

3.3  -  The  Day:  Veterans  binge  eating  is  serious  problem  (9  October,  438k  online  visitors/mo; 
New  London,  CT) 

We  at  the  VA  have  an  urgent  imperative  to  address  suicide,  PTSD,  and  opioid  addiction  among 
our  veterans.  The  study  of  overweight  and  eating  behavior  in  no  way  diminishes  these 
initiatives.  Being  overweight  is  an  American  problem  affecting  68  percent  of  the  population,  but 
an  even  greater  veteran  problem  affecting  close  to  80  percent  of  those  utilizing  the  VA 
Healthcare  System. 

Hyperlink  to  Above 

3.4  -  News  &  Sentinel:  Counsel:  Clarksburg  VA  manipulated  patient  data  (10  October,  Jess 
Mancini,  187k  online  visitors/mo;  Parkersburg,  WV) 

Patient  data  was  intentionally  manipulated  at  the  Louis  A.  Johnson  VA  Medical  Center  in 
Clarksburg  to  artificially  reduce  reported  wait  times  and  the  volume  of  patient  visits,  the  U.S. 
Office  of  the  Special  Counsel  said  in  a  press  release.  A  VA  investigative  report  said  a  manager 
at  the  hospital  over  the  last  seven  years  attempted  to  influence  nursing  staff  to  place  emergency 
patients  in  two  unofficial  clinics... 

Hyperlink  to  Above 

3.5  -  5280  Magazine:  Colorado  Veterans  Face  Higher  Suicide  Rates  -  Veterans  in  the 
Western  States  die  by  suicide  at  significantly  higher  rates  than  the  rest  of  the  country, 

according  to  the  Department  of  Veterans  Affairs'  latest  data.  (9  October,  Lisa  Wirthman, 
138k  online  visitors/mo;  Denver,  CO) 

Rural  isolation,  high  gun  ownership,  and  a  sense  of  rugged  individualism  may  contribute  to 
higher  rates  of  suicide  among  military  veterans  in  Colorado  and  the  Western  States.  The  United 
States  Department  of  Veterans  Affairs  (VA)  first  state-by-state  report  on  veteran  suicide, 
released  in  September,  examines  35  years  of  data  through  2014.  The  findings  reinforce  known 
patterns — but  also  offer  new  insights  into  who  is  at  risk,  including  veterans  over  age  50  and 
female  veterans. 

Hyperlink  to  Above 

3.6  -  WUSF  (NPR-89.1):  Veterans  Health  Program  Proposed  (8  October,  78k  online 
visitors/mo;  Tampa,  FL) 

Saying  Florida  has  the  “infrastructure  and  capacity  to  serve  the  health  care  needs  of  our  veteran 
community,”  a  Republican  senator  Friday  proposed  a  program  that  would  allow  veterans  to  tap 
into  the  state  Medicaid  managed-care  system  as  an  alternative  to  the  federal  Veterans  Health 
Administration  system. 

Hyperlink  to  Above 
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4.  Women  Veterans  -  All  clips  in  top  stories 


5.  Appeals  Modernization  -  No  Coverage 


6.  Strategic  Partnerships  -  No  Coverage 


7.  Supply  Chain  Modernization  -  No  Coverage 


8.  Other 

8.1  -  FOX  News  (Video):  Single-paver  health  care  means  you  might  be  denied  surgery  for 
being  too  fat  -  no,  really  (8  October,  Sally  Pipes,  32. 5M  online  visitors/mo;  New  York,  NY) 
America's  own  experiment  with  single-payer  -  the  Veterans  Health  Administration  in  the 
Department  of  Veterans  Affairs  -  is  a  national  embarrassment.  A  federal  investigation  found  that 
more  than  200  veterans  died  while  waiting  for  care  at  a  Phoenix  VA  facility  in  2015.  The  same  is 
true  of  almost  100  veterans  at  a  Los  Angeles  VA  hospital  between  October  2014  and  August 
2015. 

Hyperlink  to  Above 

8.2  -  Richmond  Times-Dispatch:  Va.  legislators  decry  use  of  a  state  grant  for  painful  tests 
on  dogs  at  Richmond  VA  hospital  (8  October,  Katie  O’Connor,  1 ,5M  online  visitors/mo; 
Richmond,  VA) 

Researchers  at  the  Hunter  Holmes  McGuire  VA  Medical  Center  in  Richmond  have  induced 
heart  attacks  in  dogs,  surgically  implanted  pacemakers  into  them  and  trained  them  to  run  on 
treadmills,  all  in  the  name  of  studying  heart  health  in  humans.  Some  of  the  experiments  are 
known  to  inflict  severe  pain  in  the  dogs  and  puppies  —  some  are  as  young  as  6  months  —  while 
withholding  pain  relief. 

Hyperlink  to  Above 
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1.  Top  Stories 

1.1  -  The  Washington  Post  (Wonkblog):  Why  so  many  veterans  go  hungry  —  and  VA’s 
new  plan  to  fix  it  (9  October,  Caitlin  Dewey,  43. 9M  online  visitors/mo;  Washington,  DC) 

When  Greg  Stegall  left  the  Navy  at  30  years  old,  he  found  himself  utterly  adrift:  a  single  dad  with 
no  degree,  no  clear  plans  for  the  future  and  a  short  resume  in  a  down  job  market.  Struggling  to 
find  work,  Stegall  put  his  son  in  a  boarding  school  for  poor  children  and  asked  his  parents  for 
money  and  food. 

Nearly  30  years  later,  Stegall  —  now  58  —  oversees  a  program  at  a  Pennsylvania  food  bank 
that  delivers  meals  to  hungry  veterans.  But  he  still  regularly  sees  other  vets  in  similar  situations. 

Military  advocates  have  long  warned  that  certain  groups  of  veterans  suffer  extreme  rates  of 
hunger.  Those  include  veterans  of  the  wars  in  Iraq  and  Afghanistan  —  27  percent  of  whom  have 
struggled  to  put  food  on  the  table. 

Now,  in  a  first-of-its-kind  program,  the  Department  of  Veterans  Affairs  will  screen  all  vets  who 
visit  its  health-care  facilities  for  hunger,  asking  them  whether  they've  struggled  to  afford  food  in 
the  past  three  months.  That’s  welcome  news  to  Stegall  and  other  advocates,  who  say  vets  are 
especially  hard  to  reach  because  they’re  often  unwilling  to  seek  help. 

Any  program  that  tries  to  engage  hungry  vets  will  “make  a  positive  impact  in  their  lives,”  Stegall 
said. 

Veterans'  hunger  has  long  flown  under  the  policy  radar,  in  part  because  it  varies  widely  between 
generations  and  regions.  Overall,  multiple  studies  have  found  that  all  veterans’  rates  of  both 
poverty  and  food  insecurity  are  lower  than  those  in  the  general  population. 

But  there  are  pockets  of  vets  who  experience  hunger  often.  People  with  disabilities  and  mental 
illnesses  are  far  more  likely  to  be  food  insecure,  according  to  data  from  the  Department  of 
Agriculture.  An  estimated  39,000  veterans  were  homeless  in  2016,  which  can  make  it  difficult  to 
access  food. 

Most  strikingly,  a  2015  paper  published  in  the  journal  Public  Health  Nutrition  found  that  veterans 
of  the  Iraq  and  Afghanistan  wars  suffer  from  food  insecurity  at  more  than  double  the  national 
rate  of  1 2  percent. 

It  isn’t  entirely  clear  why  more  recent  veterans  suffer  higher  rates  of  hunger.  Researchers  have 
hypothesized  that  it  may  relate  to  the  state  of  the  job  market  when  they  left  the  military,  or  to  the 
high  incidence  of  post-traumatic  stress  disorder  and  substance  abuse.  It  may  also  have 
something  to  do  with  the  demographics  of  servicemen  in  an  all-volunteer  army  —  which  tends  to 
draw  from  lower  socioeconomic  groups  —  as  opposed  to  the  demographics  of  those  who 
served  in  Vietnam,  Korea  and  World  War  II. 

The  apparent  epidemic  among  recent  veterans  —  as  well  as  urging  from  a  bipartisan  coalition  of 
politicians  and  anti-hunger  groups  —  has  prompted  VA  to  reevaluate  its  food  security  approach. 
In  early  October,  VA  launched  a  screening  initiative  that  will  be  implemented  at  all  its  facilities  by 
the  end  of  the  month. 
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“This  is  a  huge  step  forward,  to  just  ask  the  question,”  said  Josh  Protas,  the  head  of  government 
relations  for  the  anti-hunger  organization  Mazon,  which  spearheaded  efforts  to  get  VA  to  launch 
a  screening  project.  “We’re  hoping  that  VA  will  continue  building  on  that.” 

Under  the  program,  VA  health-care  providers  will  ask  all  patients  whether  they  have  run  out  of 
food  or  struggled  to  pay  for  it  within  the  past  three  months.  If  they  say  yes,  VA  staff  will  connect 
them  to  a  local  food  pantry  or  community  program,  share  information  on  enrolling  in 
Supplemental  Nutrition  Assistance  Program  (food  stamps)  or  refer  them  to  follow-up  care  with  a 
dietary  counselor,  if  needed. 

Advocates  say  this  is  a  critical  step  toward  addressing  hunger  in  a  vulnerable  —  and  often 
unreachable  —  population.  Veterans  frequently  suffer  from  conditions,  such  as  disability  or 
mental  illness,  that  can  impede  them  from  seeking  help.  The  stigma  against  accepting 
“handouts”  is  also  a  common  problem,  said  Stegall,  whose  program  distributes  pantry  boxes  at 
VFW  Halls  to  help  needy  veterans  feel  more  comfortable. 

He  remembers  one  vet  —  a  man  with  a  recent  hip  replacement  and  a  single  jar  of  spaghetti 
sauce  in  his  cupboard  —  who  refused  a  pantry  box  because  “someone  else  might  need  that 
food  more.”  The  man  was  referred  to  Stegall’s  program  by  one  of  his  VA  caretakers. 

Experts  are  also  hopeful  the  screenings  will  help  clinicians  address  other  diet-related  health 
issues,  such  as  diabetes  and  depression.  Studies  of  VA  patients  have  shown  that  veterans  who 
struggle  with  food  insecurity  also  tend  to  have  problems  in  these  areas,  and  VA  has  identified 
hunger  as  a  major  factor  behind  hypoglycemic  incidents  in  its  diabetic  patients. 

A  2015  pilot  of  the  VA  hunger-screening  program,  which  focused  on  clinics  for  homeless  and 
formerly  homeless  veterans,  found  the  screenings  could  help  identify  these  issues  early. 

“When  health  care  providers  at  pilot  clinics  were  queried  on  user  acceptance  and 
implementation  issues  related  to  the  screening,  all  universally  endorsed  the  program,”  an 
academic  paper  on  the  pilot  concluded. 

In  the  coming  months,  the  agency  plans  to  ramp  up  a  number  of  other  initiatives  designed  to 
feed  veterans  on  and  off  their  campuses. 

Anne  Utech,  the  acting  national  director  of  VA  Nutrition  and  Food  Services,  said  the  agency  is 
conducting  regular  training  on  food  insecurity.  In  June,  VA  launched  a  pilot  program  with 
Feeding  America  that  set  up  mini-food  pantries  at  10  VA  medical  facilities.  And  the  agency 
consulted  with  Community  Foodworks,  a  D.C. -based  nonprofit  organization,  on  a  tool  to  help 
connect  veterans  to  nearby  farmers  markets. 

But  advocates  say  the  government  must  still  do  more  to  address  hunger  —  among  veterans  and 
among  families  with  active-duty  military  members.  Protas  said  he  would  like  to  see  better  follow¬ 
up  from  VA  to  make  sure  vets  are  getting  help.  His  organization  has  called  on  the  department  to 
come  up  with  ways  to  reach  the  millions  of  veterans  who  don’t  use  VA  hospitals  or  health 
clinics. 

Mazon  is  also  pushing  for  changes  in  SNAP  rules  that  prevent  military  families  from  receiving 
food  benefits.  More  than  half  of  children  in  Pentagon-run  schools  qualify  for  free  or  reduced- 
price  lunch  —  indicating  their  families  are  struggling  to  provide  food,  according  to  the 
Department  of  Defense. 
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Protas  expects  the  issue  to  surface  during  the  upcoming  Farm  Bill  negotiations. 

“We’d  like  to  get  that  issue  resolved  as  soon  as  possible,”  he  said.  “Needless  to  say,  it’s 
important.” 

Back  to  Top 


1.2  -  U.S.  News  &  World  Report  (AP):  Delegation  Calls  for  Improved  Care  for  Women  at 
VA  Hospital  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

CONCORD,  N.H.  (AP)  —  New  Hampshire's  congressional  delegation  is  calling  for  improved 
facilities  for  women  who  receive  care  at  the  only  veterans'  hospital  in  the  state. 

The  Democratic  delegation  says  the  current  women's  health  clinic  on  the  sixth  floor  of  the 
Manchester  VA  Medical  Center  was  damaged  during  a  flood  in  July.  They  want  to  make  sure 
women  receive  care  in  an  appropriate  setting  during  the  rebuilding  period. 

Sens.  Jeanne  Shaheen  and  Maggie  Hassan,  and  Reps.  Carol  Shea-Porter  and  Annie  Kuster 
wrote  to  Acting  Director  Alfred  Montoya  that  they're  concerned  the  facilities  are  inadequately 
designed  to  accommodate  women,  some  of  whom  are  survivors  of  military  sexual  assault 
trauma. 

They  seek  a  separate  entrance  for  women  veterans  at  the  center  and  the  relocation  of  the 
women's  clinic  to  the  first  floor  of  a  separate  building. 

Back  to  Top 


1.3  -  U.S.  News  &  World  Report  (AP):  Feds  Providing  up  to  $2.7M  to  Renovate  Maine 
Veterans  Home  (9  October,  24M  online  visitors/mo;  Washington,  DC) 

BANGOR,  Maine  (AP)  —  Maine's  U.S.  senators  say  the  state  is  going  to  benefit  from  up  to  $2.7 
million  for  a  renovation  and  expansion  project  at  the  Maine  Veterans'  Home  facility  in  Bangor. 

Republican  Sen.  Susan  Collins  and  independent  Sen.  Angus  King  say  the  funding  is  coming 
from  the  federal  Department  of  Veterans  Affairs'  State  Home  Construction  Grant  Program. 

The  renovations  at  the  Bangor  facility  are  underway.  The  senators  say  the  needed 
improvements  will  modernize  the  facility,  give  residents  a  more  comfortable  space  to  live  and 
create  a  safe  environment  for  employees. 

The  senators  say  the  project  involves  renovating  a  20,000-square-foot  skilled  nursing  unit  and 
adding  5,000  square  feet  to  expand  the  40-bed  unit. 

Back  to  Top 
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1.4  -  Newsday:  LI  veterans  groups  worry  about  VA  move  to  private  care  (8  October,  Martin 
C.  Evans,  3.2M  online  visitors/mo;  New  York,  NY) 

As  policymakers  in  Washington  weigh  how  the  Department  of  Veterans  Affairs  provides  health 
care  for  those  who  have  served  the  nation,  advocates  on  Long  Island  are  seeking  assurances 
that  an  accelerating  shift  of  some  medical  functions  to  the  private  sector  will  not  deprive  the 
region’s  only  VA  hospital  in  Northport  of  precious  dollars. 

Congressional  Republicans  and  President  Donald  Trump  have  proposed  budgets  for  the 
coming  year  that  would  boost  existing  private-sector  care  options  as  a  more  cost-effective  way 
to  deliver  services  to  veterans,  while  at  the  same  time  sparing  them  long  drives  to  VA  facilities 
and  long  wait  times  for  appointments  there. 

“We  can’t  afford  to  continue  to  do  what  we  are  doing,  we  just  don’t  have  the  money,”  said  Rep. 
Phil  Roe  (R-Tenn.),  chairman  of  the  House  Veterans  Affairs  Committee  during  a  recent  visit  to 
the  VA  Medical  Center  Northport.  “We’ve  got  to  get  it  right-sized  to  provide  quality  care  for  those 
patients.” 

But  with  billions  of  dollars  of  veterans  health  care  spending  at  stake,  talk  of  a  further  shift  of 
medical  functions  away  from  VA  facilities  makes  some  veterans  advocates  uneasy. 

Veterans  organizations  say  existing  VA  facilities  have  specific  expertise  in  handling  military- 
related  maladies,  such  as  blast  wounds,  spinal  cord  damage,  traumatic  brain  injuries  and  post- 
traumatic  stress  disorder.  Veterans  would  be  denied  the  benefit  of  that  expertise  if  the  VA  turns 
more  to  the  private  sector,  critics  say. 

“What  scares  a  lot  of  veterans  is  the  way  they  talk  about  getting  rid  of  VA  facilities,  or  of  excess 
capacity  in  some  areas,”  said  Kristofer  Goldsmith,  an  Iraq  War  veteran  and  Bellmore  native  who 
is  assistant  director  for  policy  and  government  relations  for  Vietnam  Veterans  of  America. 

“Those  fears  of  creeping  privatization  have  not  been  allayed.” 

The  timing  of  the  policy  debate  is  especially  ripe  for  Northport,  a  sprawling  collection  of  aging 
buildings  that  faces  expenditures  estimated  at  more  than  $250  million  to  address  deteriorating 
infrastructure,  including  leaking  roofs,  failing  ventilation  systems,  flooding  pedestrian  tunnels 
and  crumbling  brickwork. 

The  recent  move  toward  privatization  at  the  VA  dates  back  at  least  to  2014,  when  a  national 
scandal  surrounding  long  wait  times  to  schedule  doctor’s  appointments  at  VA  hospitals  elicited 
demands  for  easier  access. 

Congress  responded  by  creating  the  Choice  Program,  which  allows  veterans  who  live  more 
than  40  miles  from  a  VA  facility,  or  who  faced  a  wait  of  30  days  for  a  doctor’s  appointment  there, 
to  seek  treatment  at  a  private  facility  and  have  the  government  pay  for  it. 

The  Trump  administration  has  proposed  spending  $72.3  billion  on  veterans’  health  care  in  2018, 
a  $4.6  billion  increase  over  the  current  year.  That  budget  includes  $13.2  billion  for  health  care  at 
non-VA  facilities  —  the  line  item  that  includes  the  Choice  Program  —  $5.3  billion  more  than  in 
2017. 
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Leaders  with  veterans  organizations  worry  that  a  too-aggressive  expansion  of  Choice  could  gut 
the  VAs’  in-house  medical  offerings. 

“It  is  a  ‘stealth’  privatization  attempt  which  The  American  Legion  fully  opposes,”  Charles 
Schmitt,  the  National  Commander  of  the  American  Legion,  wrote  in  May. 

“We  believe  that  would  drain  resources  away  from  the  VA  that  would  be  required  for  the  VA  to 
improve,”  said  Garry  Augustine,  executive  director  of  the  Disabled  American  Veterans 
Washington,  D.C.,  headquarters.  “It  would  also  be  fragmented  care.” 

The  head  of  the  VA,  Secretary  David  Shulkin,  sought  to  allay  those  concerns  in  a  July  USA 
Today  Op-Ed,  in  which  he  said  increased  spending  for  in-house  care  would  be  three  times 
greater  in  the  coming  year  than  the  increase  in  spending  to  send  patients  to  private  doctors.  A 
VA  spokesman  forwarded  the  op-ed  when  asked  to  comment  for  this  story,  saying  it  reflected 
the  position  of  the  agency. 

“Some  critics  complain  that  letting  veterans  choose  where  they  get  certain  health  care  services 
will  lead  to  the  privatization  of  VA,”  Shulkin  wrote.  “Nothing  could  be  further  from  the  truth.” 

Shulkin  said  outsourcing  some  medical  procedures  can  help  the  VA  focus  on  in-house  medical 
procedures  it  does  best. 

“We  are  ramping  up  both  simultaneously  in  order  to  meet  the  health  care  needs  of  the  veterans 
we  are  charged  with  serving,”  Shulkin  wrote. 

The  VA  provides  care  to  about  30,000  of  Long  Island’s  roughly  130,000  veterans  each  year, 
according  to  Northport  officials.  Northport’s  proposed  budget  for  next  year  is  $250  million, 
including  $12  million  for  non-VA  health  care. 

Demands  on  the  VA  health  care  system  have  increased  in  recent  years,  even  as  the  ranks  of 
the  nation’s  roughly  20  million  veterans  have  thinned  by  more  than  17  percent  since  2001  with 
the  fading  of  the  World  War  II  population,  and  are  expected  to  decline  another  19  percent  as 
more  Korean  War  and  Vietnam  veterans  die  over  the  next  decade.  According  to  the  RAND 
Corp.,  a  think  tank  that  focused  on  military  issues,  the  number  of  vets  who  use  the  VA  health 
system  has  soared  by  nearly  80  percent  since  2000. 

A  growing  percentage  of  unenrolled  veterans  have  begun  opting  into  the  VA  system,  leading  to 
the  increase  in  VA  patients,  the  Rand  study  said. 

A  2014  Congressional  Budget  Office  comparison  of  VA  and  private  sector  health  care  costs 
found  indications  that  VA  care  is  cheaper  than  care  provided  in  the  private  sector,  while 
cautioning  that  the  results  were  not  necessarily  conclusive. 

In  a  written  statement,  Rep.  Lee  Zeldin,  (R-Shirley),  downplayed  concerns  that  privatization 
poses  a  risk. 

“Funding  for  VA  care  and  funding  for  Choice  are  two  separate  pots  of  money,”  Zeldin  said. 
“Both  programs  received  additional  funding  this  year.” 


Rep.  Thomas  Suozzi  (D-Glen  Cove),  whose  3rd  Congressional  District  includes  the  Northport 
VA  Medical  Center,  said  he  supports  a  strategy  of  offering  more  VA  medical  services  in  satellite 
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clinics.  But  he  said  he  opposes  any  overall  reduction  in  medical  staff,  or  a  level  of  medical  care 
outsourcing  that  would  jeopardize  Northport’s  future. 

“If  you  go  to  privatization,  and  if  the  VA  budget  is  cut  in  the  future,  you’re  left  with  nothing,” 
Suozzi  said. 

Back  to  Top 


1.5  -  Military  Times:  Senators  want  more  oversight  of  VA  budgets,  spending  (9  October, 
Leo  Shane  III,  2.1  M  online  visitors/mo;  Springfield,  VA) 

Tired  of  emergency  funding  requests  from  Veterans  Affairs  officials,  a  bipartisan  group  of 
senators  is  pushing  new  legislation  mandating  new  outside  oversight  of  the  department  to  spur 
better  budgeting  practices. 

“Over  the  past  several  months,  we’ve  seen  the  VA  lurch  from  funding  crisis  to  funding  crisis 
because  of  its  inability  to  effectively  manage  its  budget,”  said  Sen.  John  McCain,  R-Ariz.  and 
one  of  the  proposal’s  sponsors. 

“Our  veterans  deserve  to  have  certainty  that  their  access  to  quality  care  in  the  community 
through  the  Veterans  Choice  program  will  continue  uninterrupted.  Our  legislation  would  require 
the  VA  to  responsibly  and  accurately  manage  its  budget  to  eliminate  future  funding  crises  and 
give  veterans  the  confidence  in  their  care  they  deserve.” 

The  move  comes  just  days  before  congressional  lawmakers  and  VA  officials  are  expected  to 
unveil  plans  to  overhaul  the  department’s  community  care  programs,  which  allow  veterans  to 
receive  medical  care  from  private-sector  physicians  with  federal  dollars. 

That  plan  could  become  the  third  major  piece  of  legislation  passed  by  Congress  this  year 
related  to  the  VA  Choice  program,  created  in  2014  to  help  alleviate  medical  wait  time  problems 
within  the  Veterans  Health  Administration. 

But  multiple  times  since  then,  lawmakers  have  had  to  intervene  with  funding  changes  — 
including  a  $2.1  billion  boost  in  August  —  because  of  problems  with  estimating  spending  and 
usage  rates  with  the  program. 

The  new  legislation  would  require  a  third-party  review  of  all  VA  financial  processes,  including 
those  spending  rates.  It  would  also  mandate  that  any  VA  funding  requests  be  addressed  at  least 
45  days  before  a  program’s  funding  is  set  to  run  out. 

“The  VA’s  inability  to  provide  Congress  with  an  accurate  budget  is  hurting  veterans  and 
taxpayers  across  this  nation,”  said  Sen.  Jon  Tester,  D-Mont.,  and  ranking  member  of  the  Senate 
Veterans’  Affairs  Committee,  said  in  a  statement  about  the  new  proposal. 

“We  can’t  keep  throwing  money  at  the  VA  without  more  accountability  over  their  budget  and 
spending  practices.  This  bill  will  give  us  more  confidence  in  the  VA’s  ability  to  budget  in  a  way 
that  ensures  veterans  are  getting  the  very  best  care.” 
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McCain  said  without  the  new  oversight,  “our  effort  in  Congress  to  develop  a  plan  for 
consolidating  veterans  health  care  in  the  community  will  continue  to  face  difficulty.” 

The  proposal  is  also  supported  by  Sens.  Tim  Kaine,  D-Va.,  and  Joe  Manchin,  D-W.Va. 

Republican  House  lawmakers  met  with  veterans  groups  last  week  to  discuss  plans  for  the 
upcoming  community  care  program  changes.  VA  officials  have  warned  that  Congress  must  act 
on  an  extension  of  the  Choice  program  before  the  end  of  the  year  or  risk  disrupting  care  for 
thousands  of  veterans. 

Back  to  Top 


1.6-  WXIA  (NBC-1 1 ,  Video):  Army  vet  finally  gets  help  after  V.A.  delays  life-saving  chemo 
treatment  (9  October,  Andy  Pierrotti,  1 ,5M  online  visitors/mo;  Atlanta,  GA) 

PAULDING  COUNTY,  Ga.  --  When  George  Geiger  served  in  Vietnam,  gunfire  shot  down  his 
helicopter  six  times.  He  was  wounded  twice. 

Forty-nine  years  later,  the  71 -year-old  Purple  Heart  recipient  is  fighting  to  survive  throat  cancer 
and  the  bureaucracy  of  the  Veteran  Health  Administration  to  get  appropriate  treatment. 

This  past  summer,  doctors  at  the  Atlanta  VA  hospital  broke  the  bad  news.  To  treat  his  cancer, 
he  desperately  needed  two  treatments:  radium,  a  form  of  radiation,  and  chemotherapy. 

The  VA  approved  Geiger  to  receive  radium  treatment  at  WellStar  Hospital,  less  than  a  mile  from 
his  Paulding  County  home.  When  he  asked  to  receive  his  chemotherapy  treatments  at  the  same 
hospital,  the  VA  denied  it. 

Geiger  says  he  was  told  he  must  have  this  chemotherapy  administered  at  the  Atlanta  VA 
hospital,  which  can  be  an  hour’s  drive  away  or  more. 

"The  doctor  says,  'Well,  what  if  you  have  a  reaction  to  the  chemo  with  the  radium  and  pass  out 
in  75/85  traffic?  What’s  gonna  happen  then?”’  Geiger  mused. 

In  July,  Geiger  called  the  1 1  Alive  Investigators  from  inside  a  Paulding  County  hospital  room 
asking  for  help. 

1 1  Alive  Investigator  Andy  Pierrotti  recorded  an  interview  with  Geiger  on  a  cell  phone,  uploaded 
the  video  to  YouTube,  and  then  sent  a  link  of  the  video  to  the  Department  of  Veterans  Affairs. 

Within  24  hours,  the  VA  approved  treatment  near  his  home.  That  was  67  days  after  getting 
diagnosed. 

Dr.  David  Bower  is  chief  of  staff  at  Atlanta’s  VA  Hospital.  Bower  admits  poor  communication 
contributed  to  the  delays. 

“We  want  to  try  to  shorten  the  time  for  every  patient  between  the  initial  diagnosis  and  the 
treatment,  but  it  really  depends  on  the  individual's  cancer,"  Bower  told  1 1  Alive. 


Veterans  Affairs  Media  Summary  and  News  Clips 
^OVERSIGHT  10  October  2017 


13 

OPIA001473 


VA-1 8-0457-F-001 869 


171010_Veterans  Affairs  Media  Summary  and  News  Clips.pdf  for  Printed  Item:  47  (  Attachment  2  of  2) 


Geiger  wants  to  know  why  the  VA  didn’t  initially  set  up  both  cancer  treatments  from  the  very 
beginning.  Bower  agrees. 

“I  think  that  [VA  Secretary  David  J.  Shulkin]  is  working  hard  to  try  to  change  that  law  to  allow  us 
to  do  that,"  Bower  said. 

Bower  is  talking  about  the  Veteran’s  Choice  Program,  originally  passed  by  congress  in  2014. 
The  program  is  supposed  to  allow  veterans  to  receive  treatment  from  a  local  hospital  if  they 
cannot  get  an  appointment  in  30  days,  live  more  than  40  miles  away  from  a  VA  facility,  or  travel 
identified  as  an  “excessive  burden.” 

The  VA  wants  funding  to  expand  on  the  excessive  burden  criteria  to  help  more  veterans,  like 
Geiger. 

Drew  Early  is  an  Atlanta  attorney  who  specializes  in  veteran  law.  He  agrees  the  VA  should 
expand  the  Veteran’s  Choice  Program,  but  he  doesn’t  think  more  funding  is  the  answer. 

Since  2008,  the  VA’s  budget  has  increased  85  percent,  but  Early  believes  it's  been  little 
improvement  to  patient  care. 

“So,  I  don’t  think  it’s  about  funding,"  he  argued.  "I  think  it’s  about  how  the  resources  are 
managed." 

Bower  says  the  VA  plans  to  open  eight  new  health  care  facilities  around  metro  Atlanta  in  the 
next  few  years,  including  Cobb  County,  which  is  underserved. 

Geiger  says  chemotherapy  and  radium  treatments  have  been  effective.  The  lump  on  his  throat 
is  much  smaller  and  he  will  soon  be  able  to  eat  solid  foods. 

He’s  grateful  for  the  VA’s  care,  but  he  doesn’t  believe  veterans  should  be  subjected  to 
unneeded  stress. 

“A  purple  heart  veteran,  like  myself,  should  not  have  to  go  to  [a  TV  station]  to  get  help,”  Geiger 
concluded. 

Back  to  Top 


2.  Veteran  and  Employee  Experience 

2.1  -  The  Washington  Post  (The  Fed  Page):  Traveling  in  style:  Trump’s  White  House 
wrestles  with  Cabinet  costs  (8  October,  Drew  Harwell,  Lisa  Rein  and  Jack  Gillum,  43. 9M 
online  visitors/mo;  Washington,  DC) 

The  Trump  administration,  one  of  the  wealthiest  in  modern  U.S.  history,  is  facing  widening 
criticism  over  travel  expenditures  among  some  of  the  billionaires,  budget  hawks  and  business 
executives  who  head  federal  agencies. 

Inspectors  general  have  opened  at  least  five  investigations  into  charter  or  military  flights  by 
Cabinet  officials  amounting  to  millions  in  federal  spending.  Their  decisions  to  veer  away  from 
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cheaper  commercial  flights  have  led  to  criticism  from  Democrats  in  Congress  and  government 
accountability  groups  about  a  culture  of  entitlement  in  Trump’s  administration. 

[■■■] 

Veterans  Affairs  Secretary  David  Shulkin  last  week  backed  out  of  a  congressional  trip  to 
Europe,  The  Washington  Post  learned,  after  criticism  about  another  international  outing,  which 
combined  official  travel  with  sightseeing  and  a  Wimbledon  tennis  event.  And  Interior  Secretary 
Ryan  Zinke  faced  new  criticism  about  his  travel  —  often  accompanied  by  his  wife,  who  is 
managing  a  Republican  campaign  in  Montana  —  which  included  stops  at  political  fundraisers 
and  donor  events. 

[...] 

Travel  by  Trump  and  the  Cabinet  has  highlighted  tensions  among  agencies  and  the  White 
House  over  contradictory  federal  spending  messages  from  Republican  leaders. 

After  The  Post  reported  that  Shulkin,  an  Obama  administration  holdover,  mixed  business  and 
pleasure  during  a  July  outing  to  Denmark  and  England  with  his  wife  and  three  agency  officials, 
administration  officials  familiar  with  White  House  thinking  said  they  had  warned  Shulkin’s  staff 
about  paying  for  such  a  large  delegation.  The  optics  were  complicated  by  down  time  in  the 
secretary’s  schedule  and  the  taxpayer-supported  presence  of  his  wife. 

A  former  VA  official  with  knowledge  of  the  situation  disputed  that  account,  saying  the  White 
House  was  informed  and  did  not  weigh  in. 

Shulkin’s  European  trip  did  not  go  over  well  with  some  of  the  tourists  he  encountered. 

Susan  Flickinger,  who  lives  near  Madison,  Wis.,  said  she  was  visiting  Copenhagen’s  Tivoli 
Gardens  amusement  park  when  Shulkin’s  entourage  was  whisked  to  the  front  of  the  line. 

A  Shulkin  security  official,  she  said,  carried  a  “large  number  of  shopping  bags.”  A  VA 
spokesman  did  not  respond  to  questions  about  the  visit,  which  is  under  investigation  by  the 
inspector  general. 

In  recent  days,  Shulkin  and  his  wife  backed  out  of  a  trip  with  the  House  Veterans’  Affairs 
Committee  to  three  European  countries. 

A  draft  itinerary  for  the  Italy  leg  obtained  by  The  Post  showed  the  couple  staying  at  an 
unspecified  hotel  in  Venice,  located  about  an  hour’s  drive  from  an  Army  base  he  was  expected 
to  visit  after  an  evening  of  personal  time  the  night  before. 

But  VA  spokesman  Curt  Cashour  on  Friday  said  Shulkin  no  longer  plans  to  go.  VA  House 
Committee  spokeswoman  Tiffany  Haverly  said  in  an  email  that  the  trip  itinerary  had  “not  been 
finalized”  and  declined  to  provide  details. 

[...] 

Caitlin  Dewey,  Amy  Goldstein,  Jenna  Johnson  and  Julie  Tate  contributed  to  this  report. 

Back  to  Top 
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2.2  -  Dayton  Daily  News:  Ohio’s  Hospice  hires  top  leader  leaving  Dayton  VA  Medical 
Center  (9  October,  Kaitlin  Schroeder,  1.1M  online  visitors/mo;  Dayton,  OH) 

The  outgoing  chief  executive  at  the  Dayton  VA  Medical  Center  will  be  moving  on  to  a  leadership 
position  with  Ohio’s  Hospice. 

CEO  Glenn  Costie,  who  is  retiring  at  the  end  of  October  from  the  VA,  will  be  the  new  chief  of 
veteran  services  at  Ohio’s  Hospice,  according  to  the  nonprofit. 

“Glenn  Costie’s  proven  leadership  of  Veteran  care  will  be  a  great  asset  to  Ohio’s  Hospice 
mission  and  care,”  Ohio’s  Hospice  President  and  CEO  Kent  Anderson  said  in  a  statement.  “We 
are  delighted  to  welcome  Glenn  to  the  Ohio’s  Hospice  mission  and  looking  forward  to  his 
leadership  in  advancing  our  care  and  service  for  the  veterans  we  are  privileged  to  serve.” 

Ohio’s  Hospice  said  Costie  will  be  reviewing  current  service  offerings  and  programs  for 
veterans,  crafting  strategy  to  expand  veteran  care  and  services,  working  with  Ohio’s  Hospice 
affiliate  members  to  ensure  consistency  and  quality  of  veteran  care,  and  leading  new  Ohio’s 
Hospice  initiatives. 

As  CEO  and  medical  center  director  with  the  Dayton  VA  Medical  Center,  Costie  has  been 
responsible  for  oversight  of  a  486-bed  hospital,  four  community  based  outpatient  clinics  and 
oversight  for  Department  of  Defense  contracts  in  and  around  the  Dayton  community. 

Ohio’s  Hospice  is  a  network  that  includes  Ohio’s  Hospice  of  Dayton,  Ohio’s  Hospice  of  Butler  & 
Warren  Counties,  and  Ohio’s  Hospice  of  Miami  County  among  its  members,  and  it  serves  more 
than  1,180  patients  each  day. 

Costie,  55,  a  Virginia  native  started  at  the  Department  of  Veterans  Affairs  in  1984.  The  Virginia 
Tech  graduate  with  a  degree  in  mechanical  engineering  worked  at  medical  centers  in  Ohio, 
West  Virginia,  Illinois,  Connecticut,  Maryland  and  Missouri  before  arriving  in  Dayton.  He  spent 
15  years  at  the  Cleveland  VA,  managing  $750  million  in  construction  projects. 

He  was  appointed  Dayton  VA  Medical  director  in  201 1  after  an  investigation  over  concerns 
about  a  dentist  who  was  found  to  not  have  changed  gloves  or  properly  sanitized  equipment 
between  patients,  archives  show. 

The  Dayton  VA  serves  more  than  38,000  veterans.  Along  with  the  main  campus  in  Dayton,  it 
oversees  four  medical  clinics  in  Middletown,  Springfield,  Lima  and  Richmond,  Ind. 

Back  to  Top 


2.3  -  Arkansas  Democrat-Gazette:  New  Arkansas  clinic  staffed  by  VA;  facility  joins  shift 
away  from  contractor-run  services  for  vets  (9  October,  Hunter  Field,  871k  online  visitors/mo; 
Little  Rock,  AR) 
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The  Central  Arkansas  Veterans  Healthcare  System  has  opened  a  new  outpatient  clinic  in  Mena, 
staffed  entirely  with  U.S.  Department  of  Veterans  Affairs  personnel. 

One  of  16  community-based  outpatient  clinics  in  the  state,  the  new  Mena  clinic  is  the  most 
recent  in  the  state  to  shift  away  from  the  contractor-run  format  to  strictly  VA  staff.  The  Pine  Bluff 
clinic  will  be  the  next  to  make  the  change,  a  Little  Rock  VA  spokesman  said  last  week. 

Dr.  Margie  Scott,  the  central  Arkansas  VA  medical  center  director,  said  the  staff  is  excited  to 
welcome  veterans  to  the  Mena  clinic. 

"It's  a  brand-new  building  with  state-of-the-art  equipment,  modern  construction  and  veteran- 
centered  design,"  she  said  in  a  news  release. 

The  VA's  community  clinics  are  positioned  throughout  the  state  to  offer  veterans  with  VA 
benefits  closer  alternatives  to  one  of  the  state's  VA  medical  centers,  located  in  Fayetteville, 

Little  Rock  and  North  Little  Rock. 

The  community  clinics  typically  offer  primary  care  coupled  with  a  few  specialty  services, 
although  the  offerings  have  expanded  in  recent  years  with  the  development  of  tele-medicine. 

In  Mena's  case,  the  new  clinic,  located  at  300  S.  Morrow  Road,  will  offer  primary  care,  mental 
health  care,  tele-health,  and  a  women's  health  program. 

The  facility  will  utilize  the  VA's  Patient  Aligned  Care  Team  model,  emphasizing  prevention  and 
health  promotion  from  a  personalized  team  consisting  of  a  medical  provider,  registered  nurse, 
licensed  practical  nurse  and  medical  support  assistant. 

Arkansas'  other  community  clinics  are  located  in  the  following  cities:  Conway,  El  Dorado,  Fort 
Smith,  Harrison,  Helena-West  Helena,  Hot  Springs,  Jonesboro,  Mountain  Home,  Ozark, 
Paragould,  Pine  Bluff,  Pocahontas,  Russellville,  Searcy  and  Texarkana. 

The  number  of  veterans  each  clinic  sees  varies  by  location.  In  the  VA's  Northwest 
Arkansas/south  Missouri  region,  the  Ozark  and  Harrison  satellite  locations  average  almost  200 
veterans  each  month,  according  to  Veterans  Health  Care  System  of  the  Ozarks  Public  Affairs 
Officer  Wanda  Shull.  The  Fort  Smith  location  sees  close  to  1,300. 

Shull  said  the  regional  branch  is  planning  a  relocation  and  expansion  of  the  Fort  Smith  clinic. 

The  central  Arkansas  VA  serves  about  half  of  its  veterans  through  community  clinics,  a 
spokesman  said. 

As  for  the  Mena  clinic,  it  began  taking  calls  on  Sept.  30  and  patients  last  week. 

"Our  mission  is  to  honor  and  care  for  our  nation's  heroes,  and  this  new  clinic  is  built  just  for  that 
purpose,"  Scott  said. 

Back  to  Top 
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2.4  -  WFED  (AM-1 500):  DHS,  GPO  get  ‘new’  IT  executives:  VA  losing  long-time  acquisition 
leader  (9  October,  Jason  Miller,  831k  online  visitors/mo;  Washington,  DC) 

Barry  West  came  back  to  government  after  the  election  to  provide  some  experience  and 
insights  to  the  Homeland  Security  Department’s  then-new  chief  information  officer. 

West  is  staying  a  big  longer  now. 

DHS  acting  CIO  Stephen  Rice  announced  to  staff  on  Oct.  4  that  West  will  be  continuing  on  as 
senior  advisor  under  a  limited  term  Senior  Executive  Service  appointment  and  is  the  new  acting 
deputy  CIO. 

West’s  limited  term  appointment  starts  Oct.  15,  Rice  wrote  in  the  email  obtained  by  Federal 
News  Radio. 

A  limited  term  SES  appointment  can  last  up  to  three  years,  is  nonrenewable  and  must  be  to  an 
SES  General  position,  which  will  expire  because  of  the  nature  of  the  work,  according  to  the 
Office  of  Personnel  Management. 

In  Rice’s  email,  he  didn’t  say  how  long  West’s  appointment  would  last. 

West  initially  came  to  DHS  to  support  former  CIO  Richard  Starapoli,  who  resigned  in  August 
after  only  four  months  on  the  job. 

The  decision  to  extend  West  time  at  DHS  isn’t  surprising.  West  is  replacing  Rice  on  an  interim 
basis,  who  had  been  acting  deputy  CIO  since  coming  to  headquarters  from  the  Transportation 
Security  Administration  in  June. 

This  will  be  West’s  sixth  agency  where  he  is  serving  as  an  IT  executive.  Previously,  he  was  CIO 
at  the  Federal  Deposit  Insurance  Corporation,  the  Pension  Benefit  Guaranty  Corporation, 
Department  of  Commerce,  FEMA  and  the  National  Weather  Service. 

Additionally,  he  was  the  president  of  the  Mason  Harriman  Group,  a  management  consulting 
company. 

Along  with  DHS,  the  Government  Publishing  Office  is  staying  with  a  familiar  face  for  its  CIO. 

Tracee  Boxley  is  now  the  permanent  CIO  after  taking  over  as  acting  since  November.  GPO 
Director  Davita  Vance-Cooks  made  the  announcement  in  a  release  on  Oct.  5. 

“Tracee  has  provided  great  leadership  and  a  steady  hand  to  our  IT  department  during  the  last 
1 1  months  and  I  am  proud  to  name  her  our  new  CIO,”  said  Vance-Cooks.  “Tracee’s  IT 
background  and  knowledge  of  GPO  will  provide  leadership  to  this  critical  position,  as  the  agency 
continues  to  meet  the  ever-changing  technology  requirements  of  Congress,  federal  agencies 
and  the  public.” 

Boxley  has  been  with  GPO  since  2006  and  was  promoted  to  deputy  CIO  in  2012. 

Before  coming  to  GPO,  Boxley  was  chief  of  the  American  Housing  Survey  Division  at  the 
Census  Bureau,  and  deputy  CIO  and  chief  of  the  Technical  Services  Division  at  the  Food 
Nutrition  Service  (FNS). 
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Another  federal  IT  executive  changed  jobs  earlier  this  year,  and  it  may  not  have  made  it  on 
many  people’s  radar.  In  fact,  another  federal  CIO  just  found  out  about  it  recently  so  I  figured  it’s 
a  good  time  to  catch  up. 

Jack  Wilmer,  the  former  vice  director  for  the  Defense  Information  Systems  Agency’s 
development  and  business  center,  joined  the  Office  of  Science  and  Technology  Policy  (OSTP) 
on  detail  back  in  April. 

Wilmer  is  working  on  cybersecurity  and  IT  modernization  efforts.  Wilmer’s  detail  is  for  one  year 
with  potential  to  extend  it  another  year. 

He  joined  DISA  in  2010  from  the  private  sector  where  he  worked  on  a  variety  of  network  and 
enterprise  services. 

The  National  Institute  of  Standards  and  Technology  has  a  new  director.  The  Senate  confirmed 
Dr.  Walter  Copan  on  Oct.  5. 

Copan,  who  also  holds  the  title  of  undersecretary  of  Commerce  for  Standards  and  Technology, 
comes  to  NIST  after  serving  in  the  academic,  non-profit  and  private  sectors  during  his  career. 

Most  recently,  Copan  was  the  president  and  CEO  of  the  IP  Engineering  Group  Corporation, 
which  provides  services  in  intellectual  property  strategy,  technology  commercialization  and 
innovation.  Until  June  2017,  he  was  founding  CEO  and  chairman  of  Impact  Engineered  Wood 
Corp.,  an  advanced  materials  technology  company. 

Copan  earned  dual  B.S./B.A.  degrees  in  chemistry  and  music  from  Case  Western  Reserve 
University,  and  then  went  on  to  get  his  Ph.D.  in  physical  chemistry  from  Case  Western. 

VA’s  Giddens  to  retire 

It’s  not  all  promotions  and  job  changes.  Two  agencies  are  looking  for  new  executives. 

Greg  Giddens,  the  Veterans  Affairs  Department’s  acting  director  of  the  Office  of  Enterprise 
Integration,  is  retiring  at  the  end  of  November. 

In  an  email  to  staff  obtained  by  Federal  News  Radio,  Giddens  said  he  announced  his  decision  a 
little  earlier  than  normal  in  order  to  give  VA  time  to  begin  the  process  to  fill  his  former  role  as 
principle  executive  director  of  the  Office  of  Acquisition,  Logistics  and  Construction.  Giddens  has 
been  on  detail  to  the  OEI  since  April  where  he  had  helped  lead  VA’s  modernization  and  reform 
efforts. 

“Between  now  and  the  end  of  November,  I  will  ‘run  through  the  tape.’  I  look  forward  to 
continuing  working  together  with  you  as  we  continue  to  improve  the  veteran  experience, 
improve  the  employee  experience,  and  improve  our  stewardship  of  taxpayer  dollars,”  Giddens 
wrote. 


Giddens  told  my  colleague  Nicole  Ogrysko  in  September  that  he  led  the  effort  to  survey 
thousands  of  VA  employees  over  the  last  few  months.  One  major  theme  centered  on  the  role  of 
VA  headquarters  and  how  it  makes  decisions  that  impact  VA  medical  facilities,  cemeteries  and 
benefits  offices  in  the  field. 
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Giddens  is  leaving  federal  service  after  37  years  when  he  started  as  an  engineering  student 
while  finishing  his  engineering  degree  from  Georgia  Tech. 

During  his  career,  Giddens  worked  at  a  host  of  agencies  including  the  departments  of  Defense, 
Transportation  and  Homeland  Security. 

“I  could  not  think  of  any  better  jobs  than  working  in  OALC  and  the  modernization  office  to  be  my 
last  two  points  of  federal  service,”  he  wrote. 

Giddens  came  to  VA  in  2010  and  was  named  the  principle  executive  director  of  the  Office  of 
Acquisition,  Logistics  and  Construction  in  2015. 

During  his  tenure,  Giddens  aimed  to  improve  and  modernize  VA’s  acquisition  efforts,  which  had 
come  under  intense  scrutiny  for  construction  failures. 

Along  with  VA,  the  U.S.  Mint  is  searching  for  a  new  chief  information  officer. 

The  Mint  posted  a  job  description  on  the  USAJobs.gov  website  on  Oct.  5. 

Lauren  Buschor  has  been  the  CIO  at  the  Mint  since  2014. 

An  email  and  phone  call  to  the  Mint  asking  details  were  not  returned,  and  a  Linkedln  message 
and  an  email  to  Buschor  were  not  returned  either. 

DeAnna  Wynn  is  the  deputy  CIO  for  the  Mint  and  served  as  acting  CIO  from  July  to  November 
2013. 

Back  to  Top 


2.5  -  WFED  (AM-1500,  Audio):  TIGTA:  IRS  didn’t  just  target  conservative  groups  (9 

October,  Eric  White,  831k  online  visitors/mo;  Washington,  DC) 

[...] 

Sen.  Bernie  Sanders  (l-Vt.)  wants  to  give  $5  billion  to  the  Veterans  Affairs  Department  to  fill 
almost  50,000  vacant  positions  and  to  continue  minor  construction  projects  at  VA  facilities.  The 
American  Federation  of  Government  Employees  said  it  prefers  this  bill  to  others,  which  would 
permanently  change  the  Veterans  Choice  Program.  AFGE  said  Congress  should  focus  on 
changes  it  can  make  to  improve  VA,  not  shift  more  veterans-related  services  to  the  private 
sector.  (Federal  News  Radio) 

[...] 

Back  to  Top 
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2.6  -  Providence  Journal:  Veterans  Journal:  Differing  opinions  on  VA  Secretary  Shulkin’s 
travel  transparency  (8  October,  George  W.  Reilly,  1 ,2M  online  visitors/mo;  Providence,  Rl) 

VA  Secretary  Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and 
Denmark  in  July,  where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health 
issues,  according  to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary 
traveled  in  coach  on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Amid  recent  presidential  Cabinet  controversies  regarding  the  resignation  of  Secretary  of  Health 
and  Human  Services  David  Price  over  his  use  of  private  charter  jets  for  travel  at  taxpayer 
expense,  Department  of  Veterans  Affairs  officials  announced  on  Sept.  29  they  will  post  details 
of  all  official  travel  by  Department  Secretary  David  Shulkin  online  at 
https://www.va.gov/opa/secvatravel/.  This  includes  any  travel  by  private  and  government 
aircraft,  as  well  as  itineraries  of  official  international  and  domestic  trips,  according  to  Shulkin. 

“Under  this  Administration,  VA  is  committed  to  becoming  the  most  transparent  organization  in 
government,  and  I’m  pleased  to  take  another  step  in  that  direction  with  this  move,”  Secretary 
Shulkin  said.  “Veterans  and  taxpayers  have  a  right  to  know  about  my  official  travel  as  Secretary, 
and  posting  this  information  online  for  all  to  see  will  do  just  that.”  The  information  will  also 
include  what  VA  staff  and  spouses  accompany  him  on  each  trip,  if  any. 

Some  concern  has  been  raised  by  The  Washington  Post  (see  online  at 

http://wapo.st/2xM0DWg)  that  Shulkin  and  his  wife,  accompanied  by  other  VA  officials,  attended 
a  tennis  match  at  Wimbledon,  toured  Westminster  Abbey  and  cruised  the  Thames  River  as  part 
of  a  taxpayer-funded,  10-day  work  trip  to  Europe  this  past  summer. 

Shulkin  and  a  group  of  six  people,  including  his  wife,  traveled  to  London  and  Denmark  in  July, 
where  Shulkin  met  with  British  and  Danish  officials  to  discuss  veterans’  health  issues,  according 
to  an  itinerary  of  the  trip  obtained  by  The  Washington  Post.  The  VA  secretary  traveled  in  coach 
on  a  commercial  flight  during  at  least  one  part  of  the  trip. 

Also,  American  Federation  of  Government  Employees  national  president  J.  David  Cox  Sr.  said 
on  Sept.  29,  “Mr.  Shulkin  needs  to  explain  to  veterans  who  are  waiting  for  doctors’  appointments 
how  attending  a  Wimbledon  tennis  match,  touring  Westminster  Abbey  and  cruising  along  the 
River  Thames  with  his  wife  helped  them  get  treated  faster.” 

“He  also  needs  to  explain  to  VA  employees,  many  of  whom  are  veterans,  why  he  ordered  a 
crackdown  on  their  travel  just  two  weeks  before  going  on  his  taxpayer-funded  European 
vacation.  With  49,000  staffing  vacancies  to  fill,  our  nation’s  veterans  and  the  Veterans  Affairs 
staff  deserve  to  know  how  Secretary  Shulkin  intends  on  improving  services  at  the  VA.” 

VA  selects  providers  for  dental  program 

The  Department  of  Veterans  Affairs  has  selected  Delta  Dental  of  California  and  MetLife  to  once 
again  offer  private  dental  insurance  plans  as  part  of  its  VA  Dental  Insurance  Program  (VADIP). 
The  program  was  extended  until  Dec.  31, 2021,  by  the  VA  Dental  Insurance  Reauthorization  Act 
of  201 6. 

Veterans  enrolled  in  the  VA  health-care  system  and  beneficiaries  of  the  Civilian  Health  and 
Medical  Program  of  the  VA  (CHAMPVA)  can  enroll  in  the  program  beginning  Nov.  15  with 
coverage  starting  Dec.  1,  2017. 
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Eligible  individuals  have  the  opportunity  to  purchase  discounted  dental  insurance  coverage, 
including  diagnostic  services,  preventive  services,  endodontic  and  other  restorative  services, 
surgical  services  and  emergency  services. 

Individuals  who  enroll  in  one  of  the  dental  insurance  plans  will  pay  the  entire  premium  in 
addition  to  the  full  cost  of  any  copayments.  Enrollment  is  voluntary  and  does  not  affect  eligibility 
for  VA  outpatient  dental  services  and  treatment. 

Back  to  Top 


2.7  -  Becker’s  Hospital  Review:  VA's  acting  undersecretary  for  health  steps  down  (9 

October,  Anuja  Vaidya,  441k  online  visitors/mo;  Glencoe,  IL) 

Poonam  Alaigh,  MD,  acting  under  secretary  of  health  at  U.S.  Department  of  Veterans  Affairs, 
left  her  role  Oct.  7,  according  to  a  Military.com  report. 

Dr.  Alaigh  has  served  in  the  role  since  May.  She  told  VA  employees  that  she  was  "resigning  for 
family  reasons,"  according  to  the  report. 

Previously,  Dr.  Alaigh  served  as  a  senior  advisor  at  the  VA  as  well  as  a  corporate  consultant  for 
Atlantic  ACO  and  Atlantic  Health  System,  based  in  Morristown,  N.J.,  according  to  her  Linkedln 
profile.  She  completed  an  internal  medicine  residency  and  a  fellowship  in  vascular  diseases. 

Carolyn  Clancy,  MD,  the  VA's  deputy  under  secretary  for  health  for  organizational  excellence, 
will  succeed  Dr.  Alaigh  on  an  interim  basis.  Dr.  Clancy  worked  at  the  VA  for  over  a  decade. 

The  VA  health  system  includes  more  than  160  medical  centers  and  1,000  clinics,  according  to 
the  report. 

Back  to  Top 


2.8  -  KSFY  (ABC-13,  Video):  Pin-Ups  for  Vets  volunteers  will  visit  Sioux  Falls  VA  hospital 

(9  October,  Bridget  Bennett,  157k  online  visitors/mo;  Sioux  Falls,  SD) 

Volunteers  from  the  non-profit  organization  Pin-Ups  for  Vets  will  visit  the  Sioux  Falls  VA  Hospital 
Tuesday  after  a  long  week  of  online  debate. 

Last  week  the  Sioux  Falls  VA  sent  the  group  a  letter  denying  their  visit,  but  after  the  letter  was 
posted  online,  a  social  media  storm  followed  largely  filled  with  support  for  the  volunteer 
organization. 

“I  think  that  when  we  walk  into  the  rooms,  it’s  sort  of  a  blast  from  the  past,”  Pin-Ups  for  Vets 
Founder  Gina  Elise  said.  “Pin-up  art  is  a  part  of  American  military  history,  there's  even  an  exhibit 
in  the  Smithsonian  about  pin-up  art  and  how  important  it  was  to  American  history.  I  like  to  think 
that  we're  keeping  that  part  of  history  alive.” 
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Gina  Elise  founded  Pin-Ups  for  Vets  in  2006,  creating  the  nostalgic  calendar  to  raise  money  for 
military  medical  care. 

“We  have  donated  over  $56,000  dollars  in  rehab  equipment  to  VA  hospitals  around  the  nation,” 
Elise  said. 

The  organization's  2018  calendar  features  21  female  veterans. 

“They  love  doing  it  because  they  see  it  as  a  form  of  empowerment,  a  lot  of  times  they  say  it 
helps  them  regain  their  femininity  when  they  return,”  Elise  said. 

“We  cannot  lose  our  femininity,  that's  the  essence  of  who  we  are,”  Marine  Corp  Veteran  Tess 
Rutherford  said.  “What’s  objectifying  about  that?  Look  at  how  we're  dressed  today,  this  is  how 
we  look  when  we  visit  our  veterans,  there's  nothing  objectifying  about  that.” 

In  a  Facebook  post  last  week,  the  Sioux  Falls  VA  said  “this  decision  was  made  because  we  feel 
the  materials  the  group  asked  to  distribute  may  contribute  to  the  disrespect  of  women  veterans 
in  their  roles  as  equals,  and  perpetuates  objectification  of  women  in  general.” 

“The  female  veterans,  our  ambassadors,  were  very  upset  by  that,”  Elise  said.  “They're  saying, 
why  can't  I  wear  a  flower  in  my  hair  and  red  lipstick?  They  were  very  confused  and  upset  by 
those  statements... but  we  are  so  happy  the  hospital  had  a  change  of  heart  and  are  now 
allowing  us  to  meet  with  the  veterans.” 

The  two  volunteers  from  California  visited  the  Luverne,  Minnesota  veterans  home  Monday 
afternoon.  They  will  be  at  the  Sioux  Falls  VA  Tuesday  starting  at  1 1 :00am  to  visit  with  patients. 
It’s  a  decision  many  veterans  have  expressed  their  support  for  on  the  Sioux  Falls  VA’s 
Facebook  page. 

Several  local  veterans,  both  male  and  female,  have  expressed  their  support  for  the  Pin-ups  for 
Vets  organization.  One  area  female  veteran  said  “I  think  that  the  Pin-ups  for  Vets  organization 
has  done  some  great  work  in  fundraising  and  supporting  veterans.  It’s  awesome  that  they  are 
another  example  of  veterans  helping  veterans.  And  not  just  the  fundraising,  but  the  feelings  they 
invoke.  Even  reading  the  stories  of  some  of  the  women  vets  who  are  models  is  pretty  cool,  how 
they  feel  good  about  themselves  and  are  surrounded  by  other  women  who  support  them  and 
hold  them  up.  Because,  that's  what  empowers  women. ..having  other  women  who  support  each 
other  always.” 

Back  to  Top 


2.  -  Beaufort  Gazette:  Veterans:  This  card  (coming  soon?)  from  the  VA  can  help  you  get 
business  discounts  (9  October,  Wade  Livingston,  66k  online  visitors/mo;  Bluffton,  SC) 

It  took  a  couple  of  years,  but  it  appears  the  U.S.  Department  of  Veterans  Affairs  will  soon  start 
issuing  veterans  ID  cards  so  those  who’ve  served  can  prove  they’ve  done  so,  and  take 
advantage  of  promotions  and  discounts. 

Beginning  sometime  in  November,  the  cards  will  be  available  to  all  honorably  discharged 
veterans  who  apply  through  the  VA’s  website,  Military.com  reported. 
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And,  that  outlet  reported,  there  is  no  planned  fee  for  the  cards.  There  is  no  timeline  for  when, 
precisely,  the  application  process  will  open.  Nor  is  there  a  timeline  for  how  long  it  will  take  to 
receive  a  card. 

The  move  comes  two  years  after  Congress  passed  the  2015  Veterans  Identification  Card  Act. 

“The  new  cards  won’t  replace  VA  medical  cards  or  official  defense  retiree  cards,  and  will  not 
carry  any  force  of  law  behind  them,”  according  to  the  Military  Times. 

A  benefit  of  the  cards:  veterans  won’t  have  to  carry  around  their  discharge  paperwork  with  them 
to  get  business  discounts  and  benefit  from  other  promotional  opportunities.  Carrying  that 
paperwork  is  impractical,  some  feel,  and  can  open  veterans  up  to  identity  theft  and  fraud. 

In  South  Carolina,  people  who’ve  served  in  the  military  can  add  a  “veterans”  designation  to  their 
driver’s  licenses,  according  to  the  S.C.  Department  of  Motor  Vehicles. 

Back  to  Top 


2.10  -  KRXI  (FOX-11,  Video):  Nevada  Department  of  Veteran  Services  to  receive  $46,000 
federal  grant  for  sports  program  (9  October,  Sanaz  Tahernia,  65k  online  visitors/mo;  Reno, 
NV) 

RENO,  Nev.  (News  4  &  Fox  11)  —  The  U.S.  Department  of  Veterans  Affairs  approved  a 
$46,000  federal  grant  request  by  the  Nevada  Department  of  Veterans  Services  that  will  go 
toward  an  "Adaptive  Sports  Program"  to  be  implemented  in  the  City  of  Reno,  the  City  of  Las 
Vegas  and  the  Sky  Tavern  Ski  Academy. 

These  sports  programs  are  community-based  programs  that  provide  therapeutic  recreational 
services  to  allow  disabled  veterans  and  injured  members  of  the  military  stay  active  and  involved 
in  their  communities. 

The  Sky  Tavern  Ski  Academy  will  be  receiving  $25,000  which  will  allow  50  disabled  veterans 
and  members  of  the  armed  services  to  participate  in  a  four-day  Winter  Camp  Program,  at  no 
cost  to  the  participants.  Activities  will  include  adaptive  alpine  skiing  and  snowboarding  as  well 
as  time,  NASTAR  competitive-type  racing.  It  will  also  provide  disabled  participants  with  all  the 
equipment  needed  for  snow  sports  as  well  as  skiing  or  snowboarding.  It  also  will  pay  program 
fees  and  supports  a  special  van  for  transportation  to  and  from  Sky  Tavern. 

The  City  of  Reno  will  get  $16,000  for  its  Parks,  Recreation  &  Community  Services  Department 
to  host  a  minimum  of  30  disabled  veterans  and  injured  service  members  for  a  multi-day,  Military 
Sports  Camp  at  no  cost  to  the  participants.  It  will  feature  adaptive  and  Paralymic  Sports 
featuring  a  wide  variety  of  activities  to  accommodate  all  skill  levels  from  beginner  to  competitor, 
and  the  funding  will  pay  for  transportation,  lodging,  adaptive  equipment  and  individualized 
instruction. 


The  City  of  Las  Vegas  will  be  receiving  $3,000  to  provide  approximately  230  disabled  veterans 
and  injured  military  members  with  a  Fishing  Program,  Fishing  clinics,  an  Adaptive  Swim 
Program  and  an  Aquatic  Therapy  Program  -  all  at  no  charge,  the  funding  will  also  pay  for  fishing 
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licenses,  baits,  poles,  private  swim  instruction,  private  therapy  instruction  as  well  as  Adaptive 
Membership  Passes  to  three  recreational  centers  and  two  municipal  pools  for  six  months. 
The  remaining  $2,000  will  be  used  to  cover  administrative  costs. 

Back  to  Top 


2.11  -  Reveal:  Fifth  senator  slams  Trump  administration  over  blanket  ethics  waiver  on 
for-profit  college  payments  (9  October,  Aaron  Glantz,  39k  online  visitors/mo;  Emeryville,  CA) 

U.S.  Sen.  Tom  Carper  of  Delaware  has  become  the  fifth  Democratic  lawmaker  to  demand  the 
Trump  administration  scrap  its  plan  to  waive  a  50-year-old  anti-corruption  law  that  prevents 
officials  who  administer  the  Gl  Bill  from  accepting  money  from  for-profit  schools  backed  by 
taxpayer  subsidies. 

In  a  letter  sent  Friday  to  Secretary  of  Veterans  Affairs  David  Shulkin,  Carper  called  the 
administration’s  plan  to  allow  all  VA  employees  to  accept  money  from  for-profit  colleges  “legally 
dubious.”  Carper  is  a  23-year  veteran  of  the  U.S.  Navy  and  Naval  Reserves  and  the  ranking 
Democrat  on  the  Homeland  Security  and  Governmental  Affairs  Committee. 

The  letter  came  in  response  to  a  proposed  regulation,  published  in  the  Federal  Register  on 
Sept.  14,  that  would  allow  VA  employees  to  receive  wages,  salary,  dividends,  profits,  gratuities 
and  services  from  for-profit  schools  that  receive  Gl  Bill  funds.  VA  employees  would  also  be 
allowed  to  hold  an  ownership  interest  in  such  schools. 

The  move,  Carper  wrote,  represents  “a  drastic  departure  from  the  intent  of  Congress  and 
weakens  important  ethics  standards  designed  to  protect  VA  employees  and  veterans.”  He  noted 
it  flew  in  the  face  of  a  request  from  the  Senate  Appropriations  Committee  in  July,  which 
recommended  the  legal  prohibitions  in  the  anti-corruption  statute,  be  strengthened,  not 
weakened. 

The  proposed  change  was  exposed  by  Reveal  from  The  Center  for  Investigative  Reporting, 
which  has  repeatedly  documented  abuses  by  for-profit  colleges  that  seek  to  cash  in  on 
veterans’  Gl  Bill  education  benefits.  The  New  York  Times  highlighted  as  well. 

Carper’s  letter  follows  a  similar  missive  sent  Wednesday  by  Democratic  Sens.  Patty  Murray  of 
Washington,  Elizabeth  Warren  of  Massachusetts,  Sherrod  Brown  of  Ohio,  and  Richard  Durbin 
of  Illinois. 

The  VA  has  so  far  resisted  pressure  to  reverse  course,  however.  On  Friday,  press  secretary 
Curt  Cashour  told  Reveal  that  “the  department  could  lose  thousands  of  employees”  if 
prohibitions  against  payments  by  for-profit  colleges  were  vigorously  enforced  and  that  “our 
ability  to  serve  Veterans  would  be  seriously  impeded.” 

He  downplayed  the  importance  of  the  change,  stating  that  despite  the  blanket  waiver  other 
conflict-of-interest  laws  would  still  apply.  For  example,  materials  attached  to  the  proposed  rule 
stipulate  that  VA  employees  would  be  required  to  “recuse  themselves  from  VA  matters  when  an 
employee’s  participation  would  cause  a  reasonable  person  to  question  the  employee’s 
impartiality.” 
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But  critics  say  the  rule  change  would  effectively  nullify  critical  consumer  protections.  They  say  it 
could  create  a  situation  where  VA  officials,  who  are  charged  with  ensuring  Gl  Bill  funds  are  well 
spent,  could  accept  payments  from  colleges  that  are  facing  civil  suits  or  probes  from 
enforcement. 

The  rule  is  set  to  take  effect  Monday.  “There  has  been  no  change  in  implementation  plans,” 
Cashour  said. 

Back  to  Top 


2.12  -  CBS  News  Radio  (ConnectingVets.com):  9  tips  to  save  you  time  at  the  VA  (9 

October,  Jonathan  Kaupanger,  23k  online  visitors/mo;  New  York,  NY) 


Wait  times  at  Veterans  Affairs  medical  centers  continue  to  be  an  issue.  Here  are  a  few  tips  to 
help  save  you  time  and  energy  as  you  manage  your  way  through  the  VA. 


1 .  Schedule  your  appointment  first  thing  in  the  morning  or  right  after  lunch.  Many  doctors, 
outside  of  the  VA,  are  bound  by  quotas  and  have  to  see  as  many  patients  as  possible. 
VA  doctors  focus  on  quality  instead  of  quantity.  Because  of  this,  they  tend  to  run  over 
scheduled  times.  Making  an  appointment  for  either  first  thing  in  the  morning  all  but 
guarantees  that  you’ll  be  seen  on  time. 

2.  Have  a  referral  to  a  specialty  clinic?  Schedule  that  appointment  yourself!  Don’t  wait 
around  for  the  clinic  to  call  you,  this  could  take  a  while.  Sometimes  the  VA  just 
automatically  schedules  you  for  your  appointment,  but  you  can  always  take  control  of 
this.  Ask  the  physician  or  nurse  for  the  number  to  the  clinic.  You  can  either  call  or  go 
there  in  person  and  let  them  know  you  have  a  referral  and  set  up  an  appointment  time 
that  works  best  for  you. 

3.  Ask  for  an  appointment  tomorrow.  According  to  the  VA,  the  majority  of  veterans  receive 
their  appointments  within  14  days  of  the  desired  date.  That’s  a  rather  odd  statement 
because  when  was  the  last  time  you  were  asked  and  not  told  when  you  could  have  your 
appointment?  It  never  hurts  to  ask  for  a  specific  appointment  time  and  from  what  I  hear, 
it  works  a  good  amount  of  times  too. 

4.  Use  MyHealtheVet  secure  messenger  to  talk  to  your  physician.  Need  an  appointment? 
Just  have  a  question?  Need  to  check  your  appointment  schedule?  Want  to  refill  your 
meds?  You  can  do  all  of  this  by  downloading  the  VA’s  MyHealtheVet  app.  Every  VA 
facility  has  a  coordinator  who  can  help  you  with  any  issues  that  come  up  with  the  app 
and  most  staff  can  help  you  if  you  have  a  technical  problem.  If  you  haven’t  tried  this  yet, 
from  what  I  hear  it’s  a  game  changer! 

5.  Choose  a  different  VA.  You  have  the  right  to  go  to  any  VAMC  you  choose.  If  you  don’t 
like  the  one  closest  to  you,  try  another  one.  You  can  use  the  VA’s  Access  to  Care  site  to 
check  wait  times  for  all  VA  facilities.  And  this  breaks  down  into  types  of  care  too. 

6.  Go  to  the  emergency  room  if  you  need  anything.  If  you  can’t  wait,  use  the  emergency 
room  at  the  VAMC  closest  to  you.  If  they  can’t  help  you,  they’ll  at  least  get  a  referral  in 
for  you.  This  isn’t  something  you  should  do  every  time  you  need  to  see  a  doctor!  But  if 
your  condition  is  getting  worse,  go  get  help! 

7.  Use  the  kiosks.  You  can  check  in  for  an  appointment  or  look  for  future  ones  by  using  one 
of  these  kiosks.  They  are  in  VAMC’s  and  outpatient  clinics.  Most  facilities  have  staff  that 
will  show  you  how  they  work.  Soon  you’ll  even  be  able  to  pay  your  copay  through  one  as 
well!  The  kiosk  will  even  tell  you  if  you’re  in  the  right  place  or  not. 
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8.  Prepare  and  double  check!  Show  up  with  a  list  of  questions  written  out.  Check  them  off 
as  you  go  over  each  one  with  your  doctor.  Take  notes  and  then  verify  that  the  physician 
did  enter  the  referrals  if  any  are  needed. 

9.  Have  a  problem?  Tell  someone  about  it!  Every  VAMC  has  quarterly  town  hall  meetings 
that  you  can  attend.  These  meetings  are  held  specifically  so  you  can  talk  to  leadership 
and  give  feedback.  The  majority  of  VA  employees  want  to  help  you  so  let  them! 

Back  to  Top 


3.  Access  to  Healthcare 


3.1  -  New  York  Daily  News:  Lincoln  Hospital  patient  paralyzed  after  ER  blunder  leaves 
him  waiting  two  hours  for  treatment  (9  October,  Greg  B.  Smith,  26M  online  visitors/mo;  New 
York,  NY) 

On  a  cool  September  evening  in  2014,  54-year-old  Anthony  Medlin  arrived  by  ambulance  at 
Lincoln  Hospital  and  was  deemed  mobile  and  low  risk,  so  the  staff  told  him  to  wait. 

Then  came  the  two-hour  delay  in  the  busy  Bronx  emergency  room. 

By  the  time  a  doctor  got  around  to  examining  Medlin,  he  was  paralyzed  from  the  waist  down.  He 
was  rushed  to  surgery,  but  it  was  too  late. 

ER  staff  had  labeled  Medlin’s  case  a  lower  priority  because  they  believed  he’d  arrived  with  only 
a  minor  facial  injury.  There  was,  they  decided,  no  need  to  rush. 

Lincoln  Hospital  under  investigation  for  losing  ER  patient 

But  the  staff  at  Lincoln  had  failed  to  read  a  report  filed  by  the  ambulance  crew  stating  clearly 
that  Medlin  had  been  hit  by  a  car.  Trauma  like  that  requires  an  immediate  head-to-toe  exam  by 
a  doctor,  experts  say. 

A  Lincoln  nurse  acknowledged  later  that  the  hospital  has  no  protocol  requiring  triage  staff  to 
review  the  “pre-hospital  care  report  summary”  all  ambulance  crews  must  file  when  they  bring  in 
a  patient. 

“They  didn’t  kill  me,  but  they  took  my  life  away,”  Medlin,  sitting  in  his  wheelchair,  said  last  week. 
“Just  to  leave  me  on  the  side  like  I’m  just  a  nobody,  that  really  hurt.” 

Medlin’s  fateful  two-hour  wait  is  hardly  unusual  at  Lincoln  Hospital,  where  an  ongoing  Daily 
News  investigation  makes  clear  that  the  Bronx’s  biggest  public  hospital  has  one  of  the  worst 
records  in  the  city  for  ER  waits. 

On  average,  federal  data  show,  a  Lincoln  ER  patient  waits  93  minutes  before  he  or  she  sees  a 
doctor.  By  comparison,  the  average  wait  in  New  York  City  hospitals  is  46  minutes;  nationally,  it 
averages  29  minutes. 

Lincoln  also  has  the  highest  rate  in  the  city  of  patients  who  simply  give  up  and  walk  out  of  the 
ER  before  seeing  a  doctor  —  15%.  That  compares  with  3%  citywide  and  2%  nationwide. 
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In  2015,  the  last  year  data  were  available,  that  meant  26,020  of  the  173,470  patients  who  visited 
Lincoln’s  ER  gave  up  before  they  got  care. 

A  spokesman  for  city  Health  and  Hospitals,  Robert  de  Luna,  said  that  Lincoln  was  recently 
recertified  by  the  American  College  of  Surgeons,  and  that  Lincoln  “is  certified  as  a  Level  1 
trauma  center,  at  the  ready  around  the  clock  to  save  patient  lives  and  provide  the  highest- 
quality  care.”  Citing  patient  confidentiality,  he  declined  to  discuss  Medlin’s  case. 

Video  shows  Bronx  man  falls  into  coma  after  hours  of  neglect 

Medlin’s  experience  came  just  two  months  after  a  July  2014  incident  in  which  the  Lincoln  ER 
staff  lost  track  of  patient  Angel  Rivera.  He  arrived  with  a  head  injury  and  wound  up  in  an 
irreversible  and  ultimately  fatal  coma. 

Rivera’s  disturbing  treatment,  detailed  last  month  by  The  News,  triggered  an  examination  of 
Lincoln  by  the  state  Health  Department  and  the  city  Department  of  Investigation.  Both  reviews 
are  pending. 

In  Rivera’s  case,  he  languished  in  the  ER  for  nine  hours  before  a  doctor  found  him.  In  Medlin’s 
case,  he  sat  there  for  two  hours  before  a  physician  checked  him  out. 

Rivera’s  family  and  Medlin  have  sued  the  city  over  these  delays.  Medlin’s  attorney,  Alan 
Fuchsberg,  has  obtained  medical  records  and  questioned  doctors,  nurses  and  emergency 
medical  technicians  on  duty  the  night  of  Sept.  15,  2014,  to  get  to  the  bottom  of  what  happened. 

This  Queens  hospital  has  longest  emergency  room  wait  in  NYC 

Medlin  had  been  drinking  that  night  and  spending  money  a  few  blocks  north  of  Yankee  Stadium 
when  he  was  mugged.  To  escape  his  attackers,  he  ran  into  E.  167th  St. 

There  he  was  hit  by  a  car.  Somebody  called  911,  and  the  ambulance  arrived  at  1 1:13  p.m.  He 
was  found  lying  flat  on  his  back  in  the  street. 

Questioned  by  Medlin’s  lawyer,  EMT  Shawn  Healy  said  that  discovering  Medlin  lying  in  the 
street  like  that  clearly  indicated  he  was  hurt. 

“Not  too  many  people  want  to  lay  on  a  New  York  City  street,  so  I  don’t  know  —  he  just  couldn’t 
get  up,  didn’t  want  to  get  up,”  Healy  said.  “Usually  when  someone  gets  hit  by  a  car  and  they’re 
still  on  the  ground,  they’re  hurt.” 

Amputation  victim  plans  to  sue  Queens  hospital 

Healy  and  his  partner  strapped  Medlin  to  a  long  board  used  to  stabilize  patients  during 
transport,  and  clapped  a  cervical  brace  around  Medlin’s  neck. 

The  ambulance  arrived  at  Lincoln  at  1 1 :29  p.m.,  records  show,  but  it  wasn’t  until  1 1 :48  p.m.  that 
the  triage  team  first  spoke  with  Medlin.  By  then,  the  EMT  team  had  filed  their  report  with  Lincoln 
clearly  stating  that  Medlin  had  been  hit  by  a  car. 

But  that  report  was  filed  electronically,  not  handed  to  the  nurses  in  triage  as  a  note.  Lindsay 
Diaz,  the  registered  nurse  on  duty  that  night,  conceded  later  during  questioning  by  Medlin's 
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attorney,  “When  they  changed  it  to  computerized,  you’re  not  able  to  view  it.  So  I  did  not  see 
their  note.” 

When  she  was  asked  if  her  “level  of  concern”  would  have  risen  if  she’d  known  Medlin  had  been 
hit  by  a  car,  she  said  yes,  but  she  added  that  “there  is  no  protocol”  at  Lincoln  requiring  that 
triage  read  staff  ambulance  notes. 

Notes  of  Diaz’s  triage  report  show  the  staff  wrote  “No”  next  to  “High  Risk,”  and  described  “Facial 
trauma”  that  included  “Periorbital  swelling  with  abrasions  s/p  assault.  Head  trauma.  No  pain 
present.” 

The  record  also  noted  that  during  the  triage  query,  the  patient  at  one  point  took  off  his  collar  and 
got  off  the  board.  The  report  than  added  the  acronym  “MAEX4,”  which  means  the  team  had 
determined  Medlin  “moves  all  four  extremities.”  The  record  said  Medlin  “denies  numbness  or 
tingling.” 

At  that  time  no  doctor  physically  examined  Medlin,  so  he  lay  back  down  and  waited.  And  waited. 

More  than  90  minutes  later,  at  1 :30  a.m.,  a  nurse  asked  a  doctor  on  duty,  Dr.  Jason  Greenman, 
to  look  at  Medlin  because  “somebody  said  he  was  acting  strangely  and  just  was  requesting  that 
a  doctor  see  him,”  Greenman  later  recalled. 

At  that  point,  it  had  been  more  than  two  hours  since  Medlin  had  arrived  at  Lincoln. 

Greenman  said  he  and  another  physician,  Dr.  Yocheved  Rose,  found  Medlin  lying  in  the  waiting 
room  where  staff  had  left  him.  Medlin  told  them  he  couldn’t  feel  his  feet. 

When  the  two  doctors  rolled  him  over  as  part  of  a  head-to-toe  exam,  they  discovered  an 
alarming  protrusion  on  his  lower  spine  that  indicated  a  misalignment  that  had  damaged  the 
spinal  cord. 

At  that  moment,  they  realized  Medlin  was  paralyzed  from  the  waist  down.  They  immediately 
rushed  him  into  surgery,  but  the  damage  had  been  done.  His  paralysis  was  irreversible. 

Dr.  Matthew  Bank,  trauma  medical  director  of  North  Shore  University  Hospital  on  Long  Island, 
said,  in  general,  trauma  victims  who’ve  been  hit  by  cars  need  to  be  kept  immobilized.  Movement 
can  do  more  damage,  and  they  should  be  physically  examined  within  the  first  15  minutes  of 
arrival,  he  said. 

“For  a  significant  impact,  somebody  who’s  been  hit  by  a  car,  usually  they  have  that  primary  and 
secondary  examination  done  within  15  minutes,”  Bank  said. 

The  other  doctor  who  examined  Medlin  noted  that  there  had  been  no  effort  to  immobilize  Medlin 
after  he  removed  the  collar.  Normally  with  trauma  patients,  Rose  said,  “We  immobilize  the 
patient  so  that  there  won’t  be  any  aggravation  of  the  injury.” 

She  also  noted,  “It  would  be  my  practice  to  try  and  obtain  the  EMS  report.” 

Health  and  Hospitals  spokesman  de  Luna  said  city  hospitals  rely  on  “active  verbal 
communication”  about  a  patient’s  condition  between  EMTs  and  triage  staff  “as  a  primary  means 
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of  information  sharing,”  and  that  the  written  EMT  reports  are  often  filed  after  the  handoff  has 
taken  place. 

Greenman  said  that  at  a  hospital  as  busy  as  Lincoln,  not  every  patient  gets  immediate  attention. 

“It’s  unreasonable  to  expect  a  physician  to  see  every  patient  when  they  come  into  triage  in  a 
busy  emergency  department,”  he  said.  “I  can  only  see  the  patients  I  can  see,  and,  you  know,  for 
example,  at  Lincoln  we  see  like  180,000  patients  a  year  in  the  emergency  department.” 

Medlin  attorney  Fuchsberg  said  the  delay  in  care  resulted  in  a  fateful  and  irreversible  turn  of 
events. 

“An  emergency  CAT  scan  followed  by  early  surgery  to  take  the  pressure  off  the  cord  would  have 
stopped  the  strangulation  of  Mr.  Medlin’s  spinal  cord  nerves  before  he  became  paralyzed,” 
Fuchsberg  said.  “As  a  result  of  the  emergency  department’s  negligence,  Mr.  Medlin’s  life  has 
been  forever  altered.” 

Two  years  after  his  visit  to  Lincoln,  Medlin  lives  in  a  nursing  home,  suffers  from  bedsores,  must 
attend  physical  and  occupational  therapy  every  week,  and  spends  his  days  in  a  wheelchair. 

Prior  to  the  accident,  he  played  basketball  and  regularly  rode  a  bike.  He  was  able  to  play  with 
his  grandchildren  and  could  get  around  the  city  by  subway  with  ease. 

“If  they  really  took  care  of  me  when  I  came  in  and  checked  my  spine,  it  wouldn’t  have  been  that 
bad,”  he  said. 

In  the  months  after  he  became  paralyzed,  he  said,  he  “gave  up”  on  everything,  realizing  he 
would  never  walk  again.  But  recently,  he’s  been  working  with  doctors  at  the  Bronx  Veterans 
Affairs  Medical  Center  on  Kingsbridge  Road  to  use  a  robotic  device  that  allows  him  to  walk  with 
the  aid  of  canes. 

“It’s  really  something,”  he  said.  “The  way  I  carry  myself,  I  worked  through  this.  I’m  a  strong 
person.” 

Back  to  Top 


3.2  -  WVEC  (ABC-13,  Video):  New  VA  outpatient  clinic  proposal  on  the  table  for  Va.  Beach 
City  Council  (9  October,  Megan  Shinn,  607k  online  visitors/mo;  Norfolk,  VA) 

VIRGINIA  BEACH,  Va.  (WVEC)  --  A  Veteran's  Outpatient  Clinic  may  soon  open  in  Virginia 
Beach. 

The  city  is  set  to  discuss  the  clinic  proposal  during  the  city  council  meeting  tomorrow. 

Congress  authorized  construction  of  the  VA  clinic,  and  the  President  has  signed  legislation  and 
funding  is  available. 

However,  choosing  a  location  depends  on  finding  a  155,000  square-foot  facility  and  a  developer 
to  build  it.  The  idea  though  has  veterans  like  Joseph  Brady  excited. 


Veterans  Affairs  Media  Summary  and  News  Clips 
^OVERSIGHT  10  October  2017 


30 

OPIA001490 


VA-1 8-0457-F-001 886 


171010_Veterans  Affairs  Media  Summary  and  News  Clips.pdf  for  Printed  Item:  47  (  Attachment  2  of  2) 


Joe  is  a  Vietnam  veteran.  He  says  he  knows  what  it's  like  to  serve  in  the  Navy. 

"Been  around  the  world  a  couple  of  times.  I've  been  everywhere,"  said  Joe. 

He  also  knows  how  it  is  to  be  100  percent  disabled. 

"I  have  Rheumatoid  Arthritis,  so  they  give  me  my  medication.  They  make  sure  that  my  body's 
functioning  well,  they  do  my  labs,  make  sure  my  blood  is  correct." 

So  he  uses  the  VA  facility  as  a  resource  to  take  care  of  his  health. 

"I  think  the  veteran's  hospital  is  doing  an  outstanding  job.  I  really  do,"  said  Joe. 

He  said  the  VA  here  matters  to  more  than  58,000  veterans  in  Virginia  Beach. 

"Having  a  clinic  available  shows  me  that  the  community  cares  enough  to  have  a  facility  built  to 
take  care  of  the  veterans  and  that's  very  important." 

Now,  the  Clairfield  facility's  lease  is  set  to  expire  on  June  30,  if  the  VA  does  not  extend  it.  So  the 
new,  larger  outpatient  clinic  could  take  its  place. 

"A  facility  would  be  ideal,"  said  Joe. 

Right  now,  the  plans  are  in  the  proposal  stage.  According  to  specifics  authorized  by  Congress, 
to  make  this  clinic  happen,  the  city  of  Virginia  Beach  would  need  to  find  land  that  would  be 
leased  to  the  VA  for  50  years  for  free. 

The  city  also  needs  a  disabled  veteran  like  Joe  to  be  a  partner  in  the  proposal. 

"Having  one  close  by  is  definitely  a  convenience  and  it's  fantastic,"  said  Joe. 

This  new  facility  would  create  350  jobs  and  cost  more  than  $18,000,000  total,  for  the  first  year. 

"The  clinic  is  a  very,  very  important  part  and  I  think  it  would  add  a  whole  bunch  of  good  will  if 
you  want,"  said  Joe.  "We  need  it,  we  definitely  need  it  and  it  would  be  a  help  to  this  community." 

The  proposal  says  the  city  of  Chesapeake  has  also  expressed  interest  in  having  the  new  clinic. 

However,  Congressman  Taylor  will  talk  with  the  VA  on  whether  the  host  city  can  collect  real 
estate  taxes  on  the  facility. 

Back  to  Top 


3.3  -  The  Day:  Veterans  binge  eating  is  serious  problem  (9  October,  438k  online  visitors/mo; 
New  London,  CT) 

We  at  the  VA  have  an  urgent  imperative  to  address  suicide,  PTSD,  and  opioid  addiction  among 
our  veterans.  The  study  of  overweight  and  eating  behavior  in  no  way  diminishes  these 
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4.  Women  Veterans  -  No  Coverage 


5.  Appeals  Modernization  -  No  Coverage 


6.  Strategic  Partnerships  -  No  Coverage 


7.  Supply  Chain  Modernization 

7.1  -  Healthcare  IT  News:  VA  proposes  CARE  Act  to  address  health  IT  problems  -  The  bill  - 
written  by  the  VA  and  proposed  to  Congress  -  would  expand  care  access  for  veterans 

and  make  it  legally  easier  to  share  patient  records  between  the  VA  and  outside  providers. 

(18  October,  Jessica  Davis,  438k  online  visitors/mo;  143k  online  visitors/mo;  New  York,  NY) 

The  U.S.  Department  of  Veterans  Affairs  released  a  bill,  which  it  presented  to  both  the  House 
and  Senate,  designed  to  address  healthcare  access  and  improve  the  veteran  experience.  The 
Veterans  Coordinated  Access  and  Rewarding  Experiences  Act  would  create  the  framework  to 
support  the  agency  in  continuing  to  build  a  high-performing  network. 

Hyperlink  to  Above 


8.  Other 


8.1  -  BuzzFeed:  For  These  Veterans.  Growing  Pot  Isn't  Just  A  Job,  It's  A  Cause  -  For 
veterans  learning  to  cultivate  marijuana  through  a  Los  Angeles  grower's  internship 

program,  it's  personal.  They  want  to  push  for  medical  cannabis  to  become  an  option  for 

veterans  with  PTSD.  (18  October,  Vera  Bergengruen,  17.7M  online  visitors/mo;  New  York,  NY) 
Similarly,  Passmore  said  “the  first  thing  the  VA  did  is  give  me  a  bunch  of  pills,”  including  opiates 
for  his  clavicle  pain.  His  parents,  a  retired  EMT  firefighter  and  a  nurse,  “looked  at  them  and  said 
‘I  wouldn’t  take  these  if  I  were  you,'”  he  said. 

Hyperlink  to  Above 

8.2  -  The  Hill:  VA  canine  research  helps  foreign-based  special  interests,  not  US  disabled 
veterans  (18  October,  Benjamin  Krause,  11. 8M  online  visitors/mo;  Washington,  DC) 

The  VA  discounts  animal  research  as  invalid  when  it  comes  to  informing  decisions  about 
benefits  and  medical  care  for  service-disabled  veterans,  but  now  Secretary  Shulkin  dubiously 
defends  the  practice  as  “necessary”  when  his  agency  stands  to  lose  taxpayer  funding  and  upset 
corporate  partners.  VA  can’t  have  it  both  ways  and  the  evidence  doesn’t  look  good. 

Hyperlink  to  Above 

8.3  -  Union-Bulletin:  Veterans  Day  explained  -  Congress  passed  a  resolution  in  1926  for 
an  annual  observance,  and  Nov.  11  became  a  national  holiday  beginning  in  1938.  (18 

October,  Annie  Charnley  Eveland,  60k  online  visitors/mo;  Walla  Walla,  WA) 

Veterans  Day,  observed  annually  on  Nov.  11,  honors  living  and  dead  military  veterans. 

Armistice  Day  came  first,  established  on  Nov.  11,  1919  to  commemorate  the  end  of  World  War  I 
at  the  11th  hour  of  the  1 1th  day  of  the  1 1th  month,  in  Compiegne,  France.  Congress  passed  a 
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